CONTAI NER W TH AN ADJUSTABLE | NSI DE DI MENSI ON  THAT RESTRI CTS MOVEMENT OF
| TEMS WTHI N THE CONTAI NER Field of the Invention 5 This invention

generally relates to containers for packaging itens such as sem conduct or
wafers. More particularly, this invention relates to containers having an

adj ust abl e i nside dinmension that restricts novenent of the contents within
the container. CONEAINER: WaHHoAN: ABJESTABRIE ENSIDE DIMENSION cont ai ner s
are avai | ab/THATRESTREGTSMONVEMENT OFEIEMS WITHIN PHENQONTAINIBRI i ng.
Dependi ng on the nature of the itens, container designs vary. In the case
of sem conductor wafers, for exanple, packaging nust securely contain the

wafers to %%'gdofqﬂg%n@iﬂhi ng shi ppi ng and handling. There nust be 15
adequate c i npacts. The wafers al so nust be securely

contai néd to avihisl imehtion generale netates e comainetshfor yatiedging Remarsdtieas of the
cushi oni ng %gé)rgach usfed, | at eral. novenent between the wafers nust be
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t he conven?d?lonal ﬂ%%&dep%n\;\%ﬁ?lgﬁ%Eégﬁggﬁggrégvérlée}hfolffltﬁgg&\)/{mtctlﬁ \%‘é?‘gg Manual
or sem - autconwired | oadi ng techniques require a container having an inside
dinension that is greater than the outside dinension of the wafers to
facilitate insertion of the wafers into the contai ner. There necessarily

is a gap bqjég@ﬁgtiwgfF'Hpkgg$eng#the container and the outside of the wafers
that 25 eventu y ateral novenent of the wafers within the
cont ai ner. One approaghoftomthinersi @k nyadatllé foppeckaginghesidweirerho during ude a
plurality of foam cushjons within the container to axially resfirjict wafer
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reliably contain the wafers to avoid damage during shipping and handling. There must be
15 adequate cushion to absorb impacts. The wafers also must be securely contained to
avoid relative movement between the wafers. Regardless of the cushioning
approach used, lateral movement between the wafers must be minimized (and
ideally is eliminated) to ensure the integrity of the wafers throughout handling and
shipping.
20 A difficulty is introduced by the conventional manner in which containers
are filled with wafers. Manual or semi-automated loading techniques require a
container having an inside dimension that is greater than the outside dimension of
the wafers to facilitate insertion of the wafers into the container. There necessarily
is a gap between the inside of the container and the outside of the wafers that
25  eventually allows for lateral movement of the wafers within the container.
One approach at minimizing such movement has been to include a plurality
of foam cushions within the container to axially restrict wafer movement and to
apply pressure that tends to resist lateral movement. Such arrangements, however,
have proven ineffective under many circumstances.
30 There is a need for an improved container that more securely and reliably
maintains delicate items, such as semiconductor wafers, in a desired alignment and

secure position within the container throughout shipping and handling. This



mai ntai ns delicate itens, such as sem conductor wafers, in a desired
alignnment and secure position within the container throughout shipping and
handling. This -1 invention addresses that need whil e avoiding the
shortcom ngs and drawbacks of the prior art. SUMVARY OF THE I NVENTION 5 In
general terms, this invention is a container for packaging itens such as

sem conductiavertohaddrebdatha hied Whilesvdidieg She shdttComTige ARA HraWbakkeof the s
within the container. One exanpl e contalner designed according to this

i nvention iMr@Hes a first nenber that has an endwal|. A sidewall portion
extends fromthe endwall. The 10 sidewall portion has a nom nal inside
di nensi on adj acent the endwall. The nom nal inside dinension corresponds to

an outside di mension of thGUMBNMSRYOPTHE INVENTIONI n the contai ner. The
si dewal | portlon has a great er 1nside dinension at a second end di st al

fromthe endwal I geReral thiy HveBIQisar ceHaingn farapackaging demsisugh @s

i nserting t er th the
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at the secondirend after the itens are | oaded. The cooperation between the
first and second. nenbers establishes a secure containnent of the itens
that elim nates QRfoSSIMRIS centaigey designed gecqrdiagitp dhis inyradion iegludasea Sestur el y
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second posi.tign corresponding to the nom nal dinension. The second nenber
in one exarptiee @HH?I}SI%@%FSBP%WQI an piside; dimepgian b dhedsmsdioabe Plgedi de of
the first rhSi t t bl;i sh the
nom nal di @%ﬁotﬁéacg ﬁ&ﬁlgkdlg%eg 1@%%]'1‘%09{50% ﬁés g} Btk Qﬁ%nh%e%{(ﬁ %h% first
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exists at hoth ends .of the sidewal| portion sjmultaneous with closing the
cont ai ner . inserting the items into the container. A second member cooperates with the

15  sidewall portion of the first member to establish the nominal dimension at the
second end after the items are loaded. The cooperation between the first and second
members establishes a secure containment of the items that eliminates undesirable
movement of the items once they are securely maintained within the container.

In one example, the sidewall portion is at least partially moveable so that the

20  distal end of the sidewall portion moves between a first position corresponding to
the larger dimension and a second position corresponding to the nominal dimension.
The second member in one example comprises a sidewall that is received around an
outside of the first member sidewall to draw the distal ends inward to establish the
nominal dimension at the distal end. In a preferred arrangement, the first member

25  sidewall is drawn into the position where the nominal dimension exists at both ends
of the sidewall portion simultaneous with closing the container.

The various features and advantages of this invention will become apparent
to those skilled in the art from the following detailed description of the currently
preferred embodiment. The drawings that accompany the detailed description can

30  be briefly described as follows.



The various features and advantages of this invention will becone apparent
to those skilled in the art fromthe follow ng detail ed description of the
currently preferred enbodi nent. The draw ngs that acconpany the detail ed
description can 30 be briefly described as follows. 2 BRI EF DESCRI PTI ON OF
THE DRAW NGS Figure 1 is a perspective, exploded view diagrammatically

il lustrating an exanpBRIEFMDESORIPITFONIOFITHEDRAWINGS this 1 nvention.
Figure 2 is a perspective illustration of the fdp riron of the enbodi nent of

5 Figure 1. Figdfigurg | ds arpesspegtayg, swaloded éWVO agramametieally listrating et t he
enmbodi nent e% Fé&lﬂ[a &d}@?gﬁi 4?:;30 g{kstﬁﬂqgmde? &p a closed condition. Fi gure
ra

4 is a crosd-sectionar on OW n e enbodi nent of Figure 1 in

a | oaded and cl (Egldewmatpempectﬂxfé ﬂugwtfbn%ﬂ the st bllthe 6MBESMRAE bF Onal
i1 lustr tI(S)F shovm ng cooperation between portions of the enbodi nent of

Figure 1g4& lcontai ner is being closed. Figure 6 is an el evational view

of a sel ected pqﬂ%t?rgrs & arf Q@V:ﬁ@“?ld% N Lleledk écgg&%oé of th?gﬁ@oglrﬁe%g%f

cross-sectional ustration o ter hative _
cont ai ner dégurgriedhenahecahtaigertio i hcksedwomditionn. Figure 8A is an el evati onal

vi ew of sel ecte ortions of an alternatjve enmbodinent in a first
condition. Fi gu(r:l= E‘BrB 4ig a&FPséﬁéQ}%ﬁnﬁ gptrasiop\shewingibe gmbedimeashef Bigurs hure 8A

in a second, aq@g&arah@@ ﬁﬁ'la%lnLED DESCRI PTI ON OF THE PREFERRED EMBODI MENT
Figure 1 diagrammti ca ustrates a container assenbly 20. A first
menber 192 cooperBiges Svis alpamasemsdemmbhﬂluﬂﬁattoﬂ shewingaloppgratéabawaem
contain a portions of the embodiment of Figure 1 as the container is being closed.
Figure 6 is an elevational view of a selected portion of the embodiment of
Figure 1.
Figure 7 is a cross-sectional illustration of an alternative embodiment of a
15  container designed according to this invention.
Figure 8A is an elevational view of selected portions of an alternative
embodiment in a first condition.
Figure 8B is an elevational view of the embodiment of Figure 8A in a second
condition.

20
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Figure 1 diagrammatically illustrates a container assembly 20. A first

member 22 cooperates with a second member 24 to securely package and contain a
plurality of items 26, which are semiconductor wafers in this example. Packaging
25  cushions 28 are provided on opposite ends of the stack of wafers 26 to cushion the
wafers within the container in a conventional manner.
The first member 22 is a bottom or base of the container in this illustration.
The base 22 includes an endwall 30 that establishes one axial end of the container
20. A sidewall portion 32 extends from the endwall 30. In this example, the
30  sidewall portion 32 comprises a plurality of extensions 34.
The sidewall portion 32 has a first, nominal dimension (i.e., diameter) at an

end 36 of the sidewall portion 32 adjacent the endwall 30. The inside dimension

-3



plurality of itens 26, which are sem conductor wafers in this exanple.
Packagi ng 25 cushions 28 are provided on opposite ends of the stack of
wafers 26 to cushion the wafers within the container in a conventi onal
manner. The first nenber 22 is a bottomor base of the container in this
illustration. The base 22 includes an endwall 30 that establishes one
axi al end direfetablyrtasathnt it 20reshoaddievinl dutgide Hintonsidd of xhewdferd 2O at he

endwal | 30. In this exanple, the _30 sjdewall partion 32 conprises a
plurality &fe é%‘é?léfﬁ‘i Mot g cortginer 2 oedistal sad 38 o thexsigeyalbparfipa 82 haggi nal
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within the container 20. A distal. end 38 of the sidewall portion 32 has a
second,%gréﬁgBWW ﬁqHé&ﬁFHQWEFBH“?g9@?@“@9%&L¥@W$Fe Ye&r ger di mension at
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waf ers 26 and packaging 5 cushions 28 int e contal nef uslng
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4 .includes an endwal | 40 that

ortionin this e | e. e second nber
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second menmiR4t iﬂ‘}’i%_{r@m aRs BRRAPpeBiaRAI FPRR TS ME 229 sideddll pdtibnh AYTeRiehds AS best
appreciated fromFigure 2, a sidewall portion 42 extends 10 away fromthe

endwal 11040 awppdresn dbavandwbii drhedsideyedbportipe gt 2vidoperates withl gheasilewadbr t i on
32 to provide.a trainin ortion of the container 2 hat restrains or
contains t H& WA é?éozrgot'lg?g‘?/\geaérg\?g}g P?%‘HB)Oft 5t SRR %%&:lbatvﬁeftml?ﬁ Che
contai ner 2Qntafs thewhfedPPs @F ivaiatef ) thd UreSfladbdanithiR thedonkdifer@nt ai ner 20
is closed (i.e., the first and second nenbers 22 and 24 are brought

together), the ghdesshppprecipted biom Figurs 4 and Basitheeoniwioen 20 kseclowddide of the
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within the inside o ewa portion
i ncl udes a 4eliardceived abslg eheddutside 60the eRlp@ad ipbglon 2N ary REkieate d@andStion

Pt T Ay S i ewall portion 32 withia the mside of the sidewsll aoron 45 the sidowill
portion 42 includes a chamfered edge 44. A correspondingly chamfered edge 46
preferably is provided near the distal end 38 of the extensions 34.

The illustrated example includes closure assisting members 48 extending
20  away from the endwall 42 that have a larger inside dimension than the chamfered
edge 44 to facilitate gathering in any extensions 34 that may be situated such that it
is difficult to capture them within the sidewall portion 42.
As best appreciated from Figure 5, as the first and second members 22 and
24 are brought together, the example extensions 34 at least partially move relative to
25  the endwall 30 such that the distal ends 38 move from a first position corresponding
to the larger dimension at the open end to a second position corresponding to the
nominal position at the open end (Figure 4).
The illustrated example includes a hinge portion 50 adjacent the end 36 of
the sidewall portion 32. Each hinge portion 50 allows the corresponding extension
30 34 to move responsive to the container being closed as schematically shown by the

arrow 52,



The illustrated exanple includes closure assisting nenbers 48 extending 20
away fromthe endwall 42 that have a |arger inside dinension than the
chanfered edge 44 to facilitate gathering in any extensions 34 that nay be
situated such that it is difficult to capture themw thin the sidewall
portion 42. As best appreciated fromFigure 5 as the first and second
menbers 22 and Quceghe containghis dlogdt(Fimure 4 hthesumephemmet ansleadimeddomt | east

tiall lative to. 25 th |1 30 sych that the distal ends 38
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dianeter) is provided at the end 38 and the end 36 of the sidewall portion

32. By apphopiafest 86 yelaiive tepeachethesrduniag shippingeordiandhisg. oAccerdinglgghe ai ni ng

portion of . - | ner,.absol ut el estricts the itens revent any
relative |a %ﬁgﬁg%@{}‘gh‘gﬁf h&m’ba ?Sv@é’p‘yq({?gﬁqblwge?ﬁ@ 9‘2&’&‘8 Frsggﬁgggn%t ween
the endwal Ishippthgaind MAdlirg yeaREdodRhb@i® donbédtionsl 18ading hRhkiQERI ner 20 is

cl osed, there is no possible novenment of the wafers 26 relative to each

other dlring shilpphingxsnplsgrataines. thewe cer Wickigigymembess 60 hasse¢wre theofitshi ner
nandi g yel e Sagafes o VBTG o obfia el el tips Pty "
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menber 22 g(r)\ .t he g@g%% menber 24 together. A second set of |ocking
6 )

nenber s R PEBPPERD. &2 axirade biest erradwal Admidhe Biystimembercld. ngherenber s
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ends, WAi clpoaiansdiof previelnd at treneridalof the locking members 62. The tab portions 64
and 66 are received within receiver openings 70 formed in the second member 24 to
lock the container closed.
The difference between the tab portions 64 and 66 result from the molding
technique used to make the example embodiment. As best appreciated from Figure
20 6, a mold opening 72 exists in the endwall 30 of the first member 22 adjacent each
locking member 60, which is used to facilitate forming the locking members. The
openings 72 also are used in conventional machinery to locate or position the first
member 22 for loading wafers 26 into the container. Conventional containers and
conventional loading machinery use such openings for locating and positioning the
25  container as needed.
The inventive arrangement in this example includes two additional locking
members 62, which are adjacent openings 72’. The openings 72’ are at least
partially blocked by a cross member 74. Conventional locating or positioning
machinery relies upon only two openings in the endwall 30. The cross members 74
30  prevent any misalignment or improper positioning because the machinery will not be

able to use the openings 72’ as the locating openings.



15 portions 66 provided at the ends of the |ocking nenbers 62. The tab
portions 64 and 66 are received within receiver openings 70 forned in the
second menber 24 to |ock the container closed. The difference between the
tab portions 64 and 66 result fromthe nolding technique used to nmake the
exanpl e enbodi nent. As best appreciated fromFigure 20 6, a nold opening
72 exists in theThenchaniple 3ftandenicne providds areideerseddide athsafeeby Mg foaeki ng

l.ch is use facilitate form ng the | ocking nmenbers. The

nb
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the first JyemRgs72%h til@%nél@f!ﬂ @Sft‘ﬁ@ffr?&%neﬁn‘?oér%o the container. Conventional

contai ners and ~“convention oa I ng machi nery use such openi ngs for

| ocati ng and poshndtivari fegtuthef (RS exmnplalesmbochmemtefsdﬂadt theh éirst rnenddcurd
arrange nt%et hi s exargl e i ncI udes two additi onal | ocking nenbers 62,
whi oh ape. JBTEREG, AG A RTgLor pyrtacerthat IRUidehy Morecl oaqdeapy@aqae%?omwﬁql ally
bl ocked by (g c@ﬂ%oﬂﬁrﬂk‘?,fgnZ‘l Th@o&‘é&m hiRber b@cﬂ%lhg& sxdg%k'ﬁ?hé) 3b"With

machi nery relies upon onl'y two openings In the endwall e Cross
menbers 74 ezanppewéht Viéhwl the §iadtiagd senoind onernbgrs 2P and péaird saanreldgogahause t he
machi nery V\‘l1 as t

t.
openi ngs. § el'ﬁ’étgg?%ﬁp% A regﬁggﬁéﬁrp g?é&p%g%r}’gls Zférsgg?? 8T 2 205 r%g‘by
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function or feature of the openings 72 in the endwal Tirst
menber 192. thhsesnnd meabar 24of Th%llb»mhtpdee)@mpdﬂjlmmmem 8 tl_ohgme inhgrobve st and

second 5 EEHP r ha e _an._exterior rovj des a.no | osed
appear ance "¢ éT?ee FE & SMBNRPOBIN %8‘% § acg o‘ﬁd'e?Fé?Pé{eW‘tg‘E' % ncl udes
a side surfeaefeGdrilbr PO oRXthe REdeOsuFfale? 80.WiRNis hitndehieht privilea aePAhefBDEr S 22
and 24 are secured together, the extensions 82 are recelved t hrough sl ots

84 on the Closutc meehsarsnpo fucther easurg the seaurige oftha kems  pagkaged nwighinext ends
in a direc b&g p meet the side surface 80 of 10 the second nenber 24. The
illustrate exanple i ncl udes a tongue-in-groove

15 Another feature is best appreciated from Figure 4 where the container
includes impact-absorbing “cushions” that are spaced away from the physical
structure of the container that holds the wafers 26 in place (i.e., the wafer-restraining
portion). The second member 24 includes a raised portion 92 while the first member
22 includes an extension portion 94. The outward surfaces of the portions 92 and 94

20  are axially spaced from the endwalls 30 and 40 so that when the container 20 is
dropped or otherwise encounters a hard surface, the outer portions 92 and 94 (or the
side surfaces 80 and 86, depending on the direction of impact) absorb at least some
of the impact, which provides further protection for the wafers 26 within a container
designed according to this invention.

25 Another feature of the example embodiment is shown in Figure 4 where the
extensions 94 have an inner, angled surface 96 that is adapted to cooperate with the
extensions 98 on the first members 24. This provides a partially nested, stacking
arrangement as can be appreciated from the upper right portion of Figure 4. This
facilitates stacking a plurality of the containers 20 in a convenient manner.

30 Other container embodiments are within the scope of this invention that
include alternative ways of achieving the change in inside dimension at the open end

of the restraining portion after the items have been loaded into the container.
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arrangenment where a tongue portion 88 on the side surface 86 is received
within a groove portion 90 on the side surface 80. This arrangenent
provides for a better closure nechanismto further ensure the security of
the itens packaged within a container. 15 Another feature is best
appreciated from Figure 4 where the container includes inpact-absorbing

"cushions" that Rigee Spidlogttatesiane éxaniplé hﬂhemhMSIsnﬁlwallslidTu@t B4'eomthet fisst
cont ai ner that hggds the wafers 26 in place , .the wafer-restraining

porti on) o5y &pove £s t*ﬂfcwmaégerds Plzsﬁsgcédlrp@ksm@mp@ ththsidewalhe fir st
menber fbﬁFdnUQ@‘S 1@%&@‘taﬁ@sréxﬁﬁmgosrt&do?lgrygﬂnde]:hzﬁl %Hﬁcﬁﬁ&ﬁ %aﬁ&gm% t he

portions 92 and 94 20 dre axially spaced’fromthe en
t hat when tdimeemsiort af therin@@ior slefimbdoippeet sdevertl hportibs 84&BEBISNdtehs ead Berd

f t nd or the side surfaces 80 and 86,
Zééeﬁﬁfﬁg s T %Qre‘tahléz)sa‘f%zlﬁﬁkfaléf%er BRI InAE DS 8t e 9REN €8 ¥ e i pact,
which provides IAEsdRraloedicinPoriBh 100 wHith R RndS b i IndyaRAbALIC!

™
desi gned according to th| s 1 nv I on. Anot her feature o e exanpl e

enbodi nent th@S@hmi\membeFQgUrreth«ﬂs evtaeipde, tmmldwmenmmmai ifsidd dimersion emer ,
angl ed surface 96 that js adag{g d’to coo erate wi.th the extensmns 98 on

the first M¥nsie as4r ¢ H5id n ghe, ComRiRET ip Glesededn thisgxampis. th
ar r angenente@ing2orin QBQr}%QI'aﬂtl‘ﬁanof @ﬂ?fﬁé%el(ﬁlg@l%f il gk tﬁ’@%%ﬁl?&l Qxfxsnll_'é gure 4.

This facilitates stacking a plurality of contal ners I'n a conveni ent
manner 1030 d@nérstore oAnaixteror et h%issataaneohrhquhianglemelasiwepe thod emdw:ﬁl

I nvention t at ,include alter achl e t he chan n inside
di mensi on & tH%n JPEHCE ﬁ‘HfaCSf@g?l& %’i ¥’ CA R S oq N5 have
been | oade@biiqietarigheret®iVe 8 MRlendRalfBOUr € 7 | I I ustrates one exanpl e where
the sidewall portion 34" on the first menber 22' does not nove as the

contai ner is cl dseetn baappregatest frqm ¢he titaensg dewalthe comnaineois @dsed, she i gi d
A S T R A IR I T
adJI acens tlag ﬁﬂéw\ﬂl por®i@n i ITetififer! saFfay 104 1EERELIPE ARt MRe @iteﬁbleoppen end
38 corresponding ones of the wafers within the container (not illustrated in Figure 7).
The surfaces 106 and 104 cooperate to provide a secure lateral arrangement between
the sidewall portion 34’ and the reducing portion 100. The sidewall portion 34’ and
the reducing portion 100 cooperate to provide the nominal inside dimension at the
20  distal end 38’ as the container is closed.
In another example, the reducing portion 100 is a separate ring that is
received at least partially within the sidewall portion 34’ at an appropriate time
during the assembly procedure.
Another example arrangement is shown in Figures 8A and 8B where a
25  reducing portion that comprises a band member 120 cooperates with the extensions
34 to draw them into the position where the extensions 34 have the nominal inside
dimension along their entire length (i.e., where the distal ends 38 are drawn into the
position to establish the nominal inside dimension at the distal, open end of the
sidewall portion 34). In this example, the extensions 34 operate similar to those
30  shown in Figures 1-5. The band member 120 is positioned around the extensions 34

and then tightened at an appropriate time to draw the distal end of the extensions 34

into position so that the extensions 34 engage the exterior of the wafers 26 as shown
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A cooperating reducing portion 100, which extends fromthe endwal |l 40" of
the second nenber 24' in this exanple, provides the nom nal inside

di mension on the inside at the distal end 38 when the container is
closed. In this exanple, the reducing portion 100 has an interior surface
102 that includes the nom nal inside 10 di nension. An exterior surface 104
is at an ol Fogee 8ngherordihgly) this $xanipie embdiiaient pAlides Anothet elrrhn:genmnrface
106 of the de portiqQ a correspondi bl i que an

relative t ViRl WPW%%QHHYA@&aéﬁa[)@ozﬁaﬁ%a?éheewafﬁfs&ﬁo s b Bk gfs once
the cont ai Regecliqc! osed, the reducing portion 100 of the second nenber 24
is at least partially received within 15 the sidewall portion 34'. The

i nner surface 108 omne cmqjl&emed@aﬂmsembtrelwtcenipdsesoﬁ zprtiees o radbthgr ones of

the wafers within the conta not illustrated in Figure : he
surfaces 1683RE: {540FGop %(facwflawea@ SBecl Bratbr gD rt%géwbm

bet ween thﬁeﬁggq\g@%mﬁgg&l ﬁﬁ; 34 and the reducing portion 100. The
sidewal | portion 34" a t he reducing portion 100 cooperate to provide the
nom nal inside disrearsiberapptecidied, B3 ohvemtain pruj/icﬁ:s a @sntaimer abatt sticneely i s

cl osed. In another. exanp the r du0| n orti ]S a separate ring
Chat 15 1 GURRGRS ey Wb oS SEPIGCRMOUN EiT: hSeuie AP TepDIEs BRTEE ot an
appropr i at @n{ i fByerfbti 619 e feMs SGIER! the PERAGRRL &- aﬁﬂ@% eg@moéde By
arrangenment is shown in Figures 8A and 8B where a2 UCI ng portl on t hat
conpri $8s andiediog rfmhm’e 1m2m3 diowpeionatthewipeh endof énctreemsalmng poﬂi@ntaf the aw t hem
into the pasitio he extensi ons t he nom nal si.d

di mensi on 5%&%‘% hg?er IBYﬁWUVE PEAEEmept aglowsm)ﬁ%rr &5ge CBPE%"&P“@ gadgg are
drawn i nt o tédhRiquB®hlli @Ml bR Ve adIthsiiveh@dntulial dritdibéi8ert faeeﬁinmht@t the
di stal, open end of the sidewall Emrtlon 34). In this exanple, the

ext ensi ons ugdesirgbleanevesiont phiternpwit s?ecoamllsﬂnovm in Figures 1-5. The band
menber 120 is p |t|Iong(g/n elsmd ttohe exten |onsatg and thten t.i ghtteréed at an
appropriate time toPdraw e dirst’al et of Phé St SH0; BRUURE inPRdtie, o5t i on
so thafi5t hevgtiems afd snofi QgAY tHedBdbsdd &taniflest hﬁyvmeﬁmé apparfit &hown 7

those skilled in the art that do not necessarily depart from the essence of this
invention. The scope of legal protection given to this invention can only be

determined by studying the following claims.
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in Figure 8. Accordingly, this exanple enbodi nent provides another
arrangenent where there is no possibility for |ateral novenent of the

waf ers 26 once the package is secured. In one exanple, the band nmenber 120
conprises a zip tie. In another 5 exanple, the band nmenber 120 conprises a
strap. In another exanple, the band nenber 120 conprises tape. As can be
appreciated, this invention provi desCBAIVIY ai ner that securely naintains
itens such as seniconductor wafers in a desired alignnent that restricts
any novenent of the itens once the container is appropriately secured. By
10 1 .nCl uding a ClhangeA 'cgntLlIﬂ? H)'r Hg&ﬁfng.rfte%‘}s sha?asovggfgrsegg ﬁltisi}l e restraining
portion of the “container, he TAVenEi've ar rangemnent AP ovest or usi ng
conventional |oadinga fiﬁclﬁlﬂnﬁbteihaailﬁg ant éridwallr 2\di 4l sidle@alll Portashvanemiingecuri ng
arrangenent to elinmnate wundesirable novement of itens within a container.
The preéediffin desendwall, gie sideveallopgstion hayiag Rerominalninpidgidimensiomadiggeif e. 15
Vari ations | L | . L.Scl I par ent
to those b Froal HEREaRT il Sty £ SRE.TER, el R e SV AL
essence of whenghe tontgingsd ioim a Tikve coidipen;@hd | egal protection given to this

I nvention can only be determ ned by studying the following clains. 20 8
CLAIMB 1. A contai ner® P8FONHaA¥MbEH t%%teﬁ%(’@&ﬁ?ﬁ Fythydthe side PIUINnde a

first ne”b%gtabﬂ*ef&g ln?ﬂliﬁﬂ%m‘l:r{sh&nﬂ the @cgﬁd\@rllci YVH% él’f;eg:gn%ﬁe? ri.'éjflnrﬁgsecgn(i romthe

endwal | , the si portion having a nom na | mensi on ad] acent

t he end@al Icoadition. gr eat er i nsi de di nension at a second end distal fromthe
endwal I when the container is in a first condition; and a second nenber
that cooperates with the sidewall portion to establish the nom na

di mensi on at the secofyl gnfhinfiess LREn CONIMER the SideWaRt ﬁ&‘ﬁgﬂqs at least

partially moveable such that at least the distal end is moveable between a first
position corresponding to the greater inside dimension at the distal end and a second

15  position corresponding to the nominal dimension at the distal end.

3. The container of claim 2, wherein the sidewall portion comprises a
plurality of extensions with a hinged portion associated with each extension, at least
a portion of each extension moving about the hinged portion between the first and

20  second positions.

4. The container of claim 3, wherein the hinged portion is adjacent the
endwall.
25 5. The container of claim 3, wherein the extensions are arranged in a

generally circular pattern.

6. The container of claim 1, wherein the second member comprises a

sidewall portion that is received at least partially about an exterior of the first

30 member sidewall portion, the second member sidewall portion moving the distal end
of the first member sidewall inward as the second member sidewall portion is

received about the first member.



10 condition. 2. The container of claim1l, wherein the sidewall portion is

at least partially noveable such that at |least the distal end is noveabl e

between a first position corresponding to the greater inside dinension at

the distal end and a second 15 position corresponding to the nom nal

di rension at the distal end. 3. The container of claim2, wherein the

si dewal | porti orV.conpFhiesamtanerpdfuclaiim 6ywd1‘éreﬁxthemeic0nrts meimiter @omiprigesda por ti on

associated with each,_ extension, t&gast |on of each extension

novi ng aboffeieEn ?’Vﬁljé‘ aﬁfa}tppsﬁnﬁgﬁ é‘FFOPﬂ ?‘dﬁwa] P9BI%8econd positi ons.
4. The container of claim3, wherein the hi nged portion is adjacent the
endwal | . 25 5. The container of claim3, wherein the extensions are

arranged in a dener allleycontairemloficlapatét, erherei® theTdeeombmembaeside#alt has an 1,
wher ei n_t he, secon er conprises a sjidewall portion that is received at
| east parti QPII”EF %‘g%"ﬁ%r}gﬂ“%%‘@ﬁﬁw f?ﬁst ‘Pﬁ‘é‘"?ﬁ‘%@f"ago menber sidewal | portion,
the second nenber sidewall portion noving the distal end of the first

menber sidewall inward as the second nenber sidewall portion is received
about the first Srenbérhe ®@nfinefhed daint 4 whereof thel sscond mentber eomptikes second

menber conprises ond e adj acent ope end of th ond. nenber
o Geval | ppd Entber BHE R Eeva Hhobe B PSR TR GRL memier e YEl BRficFeper

si dewal | hag nfyve thecdigeal @idest thelgBed Arpatfioh MWadrd, t he first nmenber endwall. 9.
The container of claiml1, wherein the second nenber conprises a band

menber 10hat is received about an ext erl or of the first nenber sidewall

tion, t t he,di st d t 0 10. Th
Cont ainer of of d0m 1 TenBinT et CoRsB e B siemiet subbRiporion © T

has an inside surface that is at an oblique angle relative to the endwall and the
second member has an outside surface that is received at least partially against the
obliquely angled surface, the second member having an inside dimension

15  corresponding to the nominal inside dimension of the sidewall portion.

11. The container of claim 10, wherein the second member outside
surface is at the same oblique angle relative to the first member endwall when the
second member is received by the first member sidewall portion.

20
12. The container of claim 10, wherein the sidewall portion is at least

partially continuous and circular.

-10 -



has an inside surface that is at an oblique angle relative to the endwal |
and the second nenber has an outside surface that is received at |east
partially against the obliquely angled surface, the second nenber having
an inside dinension 15 corresponding to the nom nal inside dinension of
the sidewal |l portion. 11. The container of claim10, wherein the second
menber outside ISurfakeontsinat, colprisiage obl i que angle relative to the first
menber endwal | when the second nmenber is received by the first nenber
sidewal | portion. 20 ##stepdwallynt ai ner of claim 10, wherein the sidewal

portion is at Ieast PaLiLably AV AANS dRCefd hEM fle AAE- crfuhlnLAl ner.

conprising; a first endwa restralintng portion having one ehd near the
first endwatdtrairting portemt gseabhisingg mofitsi asidesdiatensishinegr ehef firss endwiall ded

di mensi gn near the first endwall. and 5 havin second, | arger inside
di mensi gn E‘@é‘tngﬁ S§& rggidnyide dimensign npay; arﬁeﬁg“‘gﬁ’rdt ¢fdhe resHammePAPAaRked from

the first eRAVRLJac¥BBmMIRE fifPBAALAPWhéSthk Roftalnef Rtin GFREH doh@ffiond ' €duci ng
portion that cooperates with the restraining portion to reduce the inside

di mensi on near the secmuici@gdpdriiomthdiecomperated withrehs irestraiming hpertidn tst

di mensi on; _and a second endwal |, near the second end of the restyaining
portion. 14{?&1Ufﬁé19%5ﬁ’t‘§i‘ﬁ@?n%?n oratithe i@?naﬁeii Z‘ioﬁ“ ﬂ}‘?esef’ fimesiog th(‘et ion is
at least paétdiRkhsion@wgabl e such that the second end has the second inside
dimension in a first position and the second inside dinension in a second
positidf. 15 15. The aseeemsi andwalinear the seco8d envhef e mestheingporntianni ng porti on
and the first endwall are integrally fornmed froma single piece of

pl astic. 16. The contai ner of claim 15, wherein the cooperating restraining

3? BF; tS L .02 and tlae semendnenbnal lclaimhel 3, MhesidtieVref®fiAmE potidh B &il6Wt € pi ece
partially moveable such that the second end has the second inside dimension in a
first position and the second inside dimension in a second position.
15
15.  The container of claim 13, wherein the restraining portion and the

first endwall are integrally formed from a single piece of plastic.

16.  The container of claim 15, wherein the cooperating restraining

20  portion and the second endwall are integrally formed from a single piece of plastic.

17.  The container of claim 13, including locking members extending
away from the first endwall and receivers associated with the second endwall, the
locking members having ends that are at least partially received by the receivers

25  such that the first endwall and the second endwall are spaced apart and locked
together with the restraining portion extending across at least part of the spacing

between the endwalls.

18.  The container of claim 17, wherein the first endwall is generally
30  rectangular with the locking members near each of the four corners of the endwall
and the endwall has openings adjacent the locking members, at least two of the

openings being partially blocked by a cross member.

-11 -



17. The container of claim13, including |ocking nenbers extending away
fromthe first endwall and receivers associated with the second endwal |,
the |ocking nenbers having ends that are at least partially received by
the receivers 25 such that the first endwall and the second endwal | are
spaced apart and | ocked together with the restraining portion extending
across at | east lﬁart ’Iafectohsaimpaxﬁichfgn 1Be tvherein thlaareﬂrmivi/ag IpertichS&omigrzes

cont ai ner of cl 7, wWherein.the first end al | 30 .

rect angul af® RAP ﬁtm SRR AN g eserdeagiacent eoffrs't ek CPHERSO ¢ he
endwal | an ] | east
fo of the > BEak A Piiallg S ARRIL Bp S s Py ™ %@E%E&%?%Weﬁff% The
cont ai ner eimedsimulBic sehenciend tahé ar gsbndipositign porespndngnior ihsesecomd
pluraliéy %%Bexten5|ﬁns havi g e end dj acent the first endwal |, each

ext ensi PP gt ¢ %é%ct"“é SPEianf IWherrt dhinFROPEEAIRG &7Aus e PUHOp SXiepitn

cor respondiffign tH seBéhd éddwall agx'dr@&%s e Sltersihs SROIRE figdd ‘igoﬁ'ﬂgn s BRCHRE
position corresponding to the second 5 dinension at the second end and

wher ei n t hendwalpendithe secand ¢ndivald argono vedrtowsideradls othier. om the second endwal |
and noves the extensions into the first position as the first endwall and
the second endwal| are noved toward each other. 10 15 20. A net hod of

| oadi ng a cont aipper \MH&tﬁ@@f&ﬂ&dlrfgoa[mﬂta%é}gvﬁﬂ‘@aﬁkeQ§mgf‘1sm Biediiong a

waf er container having a wafer restraining portion wt %I rst i nside

di mensil®n near an op@rowdidganafar emntainet, hagingld wafer resirdiming pastion wvithrear  a
cl osed end,; 1r%tr}§§5t'1§%: V\{afers into thg gstral g‘ﬂ ortlﬁndthrou%h t he open
end tovardl T SUERSION FEATARORENFIE G0E AP RN JnYifk dmenSton;ngas g e

di nensi on atcldsb@empen end and securing the restraining portion to naintain

t he reduced di nension at the open end. o '
inserting wafers into the restraining portion through the open end

toward the closed end; and
15 subsequently reducing the first inside dimension at the open end and

securing the restraining portion to maintain the reduced dimension at the open end.
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