CONTAI NER BACKCGROUND Conponents for electronic and other devices typically
are manufactured in 5 one |ocation and packaged in containers for shipnent
to another location. Hard drive disks and sem conductor wafers are exanpl es
of such conponents. The contents of the container are sensitive and may be
damaged if the container is dropped or otherw se subjected to inpact. It is
necessary to protect agai nst danageONDAINERcontents while they are in the
container. Various attenpts have been nmade to 10 provide containers for
such purposes. Those skilled in the art are always striving to nmake

i nprovenents. This invention proBAdISGROUNProved contai ner for such

pur poses. SUMMARY OF THE | NVENTI ON 15 An exenpl ary contai ner i ncl udes a
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det ai |l ed description. The drawi ngs that 25 acconpany the detailed

descri pidi orprewde pentpinpisfiprsugb Huropesd as fol | ows. BRI EF DESCRI PTI ON OF THE
DRAW NGS Fi gure IS f.ner. tive view of .a. partion of aqnt.ai .1 n which
the inside of t éjs%grﬁilﬂlggﬁgﬂgg\?ftsaﬁﬁlaé\.’va}ffosq‘—lylélgrtg r% s ap é’?rélf:/at i gﬁg Vi ew as
seen from tifertioR prdviddsgmritploved kbatdingr fristctopapees- sectional view al ong the
lines 3-3 in Figure 2. Figure 4 is a cross-sectional view along the |lines
4-4 in Figure 2.

SUMMARY OF THE INVENTION

15 An exemplary container includes a container portion with a plurality of first

resilient support members having a first height. The first resilient support members

are configured to contact an edge of a component placed in the container. A

plurality of second support members each have a second, smaller height. The

second support members are arranged relative to the first resilient support members

20 such that the second support members contact the edge of the component if

corresponding ones of the first resilient support members deflect a sufficient
amount.

The various features and advantages of this invention will become apparent

to those skilled in the art from the following detailed description. The drawings that

25  accompany the detailed description can be briefly described as follows.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of a portion of a container in which the inside

of the portion is visible.
30 Figure 2 is an elevational view as seen from the top in Figure 1.
Figure 3 is a cross-sectional view along the lines 3-3 in Figure 2.

Figure 4 is a cross-sectional view along the lines 4-4 in Figure 2.



1 Figure 5 is a cross-sectional view of a container including the portion of
Figure 1. Figure 6 is a cross-sectional view of a portion of Figure 5 in a
first operative condition. 5 Figure 7 is a cross-sectional viewsimlar to
Figure 6 in a second, different operative condition. Figure 8 is an

expl oded, perspective view of another exanple container. DETAI LED

DESCRI PTI ON 10 Hiigwe ek isla gressoactionabxiewp PE apontdings ingudmgathe diortiomef f or
housi ng a lﬂé@%e}lity of conponents. For discussion purposes wafers or disks
are consi der as exanpl e conponents. The exanpl e container portion 10

i ncludes a pl uraigirg 60% afdréssisectic@tal Vieenif aspippen bf Fignkees & 4 Zirdtloptratiove a
first height between an inside surface 14 on the container portion 10 and
an end 16 oongiensirst resilient support nenbers 12. The 15 first resilient
support _Srrerrber S Fjigur?rfiscaoprfo'sﬂ%lécﬁgnﬁqge rs@?aqqg 8k %eingﬁgéc%h@eﬁiffeféﬂ[ tion 10
to provide suppor o a plurality of di Sks or wafers. e container portion
10 al so i nadpdeigise aomlitisral ity of second support nmenbers 18. The second
support nenbers 18 have a second height that is smaller than the first

hei ght. The secdrigumdiigat cxplodad, perspeshiye siemsofiapthse pxamle CARPWEr. sur f ace 14
and 20 an end 20 of the second support nmenbers. Figure 5 shows an exanple
container 22 including the exanple container portion 10. In this exanple,
the container portion 10 pr ovDEFAIRETODESCRIPTION container 22. The
container portion 10 is selectively secured to a base 24 to provide a

cl osed ldont ai nerfigieg dsé ethow a6 examplec @pipion betafedrroptaince ofperhopsingnd t he
base 24. 25 C t I - | | f . iLving

di sk or nal Ao BraRsfeqS FREUSARSISH R ARPY: ¥ 95 oBhRGERRY Tt
menbers 12 easipkScopippveats. qus kkanpld cobtdfieeprtivd 18riyclvadses plutilitgofRsti n the
container 22 to maintain themsecurely within the cassette 26 when the
cont ai ner 2psilientspprastmempersddhrhavera dise heighpbefwgen an Hsids syrfaca Heorushi on

to absorb ifpaghainer portion 10 and an end 16 of the first resilient support members 12. The

15  first resilient support members 12 are configured and arranged on the container
portion 10 to provide support to a plurality of disks or wafers.

The container portion 10 also includes a plurality of second support members
18. The second support members 18 have a second height that is smaller than the
first height. The second height in this example is between the inside surface 14 and

20  anend 20 of the second support members.

Figure 5 shows an example container 22 including the example container
portion 10. In this example, the container portion 10 provides a cover for the
container 22. The container portion 10 is selectively secured to a base 24 to provide
a closed container. A cassette 26 is received between the cover 10 and the base 24.

25  The cassette 26 includes a plurality of slots for receiving disks or wafers intended to
be placed in the container 22. The support members 12 and 18 provide cushioned
support to any wafers or disks in the container 22 to maintain them securely within
the cassette 26 when the container 22 is closed.

The support members 12 and 18 also provide cushion to absorb impact

30 forces or loads and prevent undesired movement of any wafers or disks within the
container 22. In this example, the second support members 18 are arranged such

that each one is adjacent a corresponding one of the first resilient support members



30 forces or |oads and prevent undesired novenent of any wafers or disks
within the container 22. In this exanple, the second support nenbers 18 are
arranged such that each one is adjacent a correspondi ng one of the first
resilient support nenbers 2 12. Under normal conditions, the second support
menbers 18 will not contact a disk or wafer in contact with the first

resilient si3ppdrder pempd eenditonst HieseeandduppahmiesibesHdnill apt cpfasteasdisk and 6.
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inpact. In some exanples, the second support nmenbers are resilient to
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The conbination of the first resilient support nenbers 12 and the second

support merAsdrsscord suppehvinemers Heprovidss a8 gpkasiced coriber Gl betics PRriess de a
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support15rrerda)ﬁta$ne182weee/&m>pectmwwctehebmaothbeinmt.ents and the inside 25

surface 14, for Iexarrpl e, e\{en after the first resilient, sup Port menbers 12
defl ect n some examples, the second support members are resilient to provide a
cushioning affect in addition to the cushioning effect of the first resilient support
members 12. The second, smaller height of the second support members 18 renders
them less resilient in some examples, which can provide enhanced stability in a
20  condition as shown in Figure 7. The combination of the first resilient support
members 12 and the second support members 18 allows for the first support
members 12 to provide a soft enough cushion without allowing the contents of the
container 22 to move more than a desired amount. The stabilizing effect of the
second support members 18 prevents contact between the contents and the inside
25 surface 14, for example, even after the first resilient support members 12 deflect
substantially responsive to an incident force or a load.
As best appreciated from Figures 2 and 4, the support members are arranged
in spaced apart rows. A first set of the plurality of first resilient support members 12
is arranged in rows 32 that are spaced apart a first distance. A second set of the

30  plurality of first resilient support members 12 is arranged in rows 34 that are spaced

apart a second, greater distance. In the illustrated example, the second support



substantially responsive to an incident force or a | oad. As best appreciated
fromFigures 2 and 4, the support nenbers are arranged in spaced apart

rows. A first set of the plurality of first resilient support nmenbers 12 is
arranged in rows 32 that are spaced apart a first distance. A second set of
the 30 plurality of first resilient support nenbers 12 is arranged in rows
34 that ar engpb@rad8 agpiwectudgd dneash! the eyrsewith theirgrerespending, Brst pgsyliant at ed
exanple, t rt 3 menbers 18 are included in each of the rows
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set are adjacent one o e recelvrin ots by support
menbers of thiteewveec otidr sedeividg eloeanipl establighedriy tvesrveppoenadenibérsafrdm29d have a
contour,_ configured to center the edge of a 8“ sk or v?f er 30 in the
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m spl aced to one_side of the intended first resilient support _nenbers 12,
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One feature of the alternating arrangement can be best appreciated from
Figures 2 and 3. If a disk or wafer 30 intended to be placed in a receiving slot 40a is
accidentally misplaced to one side of the intended first resilient support members 12,
it will automatically be received in an adjacent receiving slot 40b. This prevents
20  misalignment of disks or wafers 30 in the container 22 and prevents ends of them
from contacting each other.
Another feature of the illustrated example is that the first support members
12 in the second set (i.e., in the rows 32) are supported on the inside surface 14 of
the container portion 10 such that the ends 16 are not aligned with the ends 16 of the
25  first support members 12 in the rows 34. The different spacing between the rows
and the different positions of the ends 16 in this example ensures that the edges of
the disks or wafers 30 received against the support members in the different rows 32,
34 remain at approximately the same distance from the inside surface 14 regardless
of which support members engage a particular disk or wafer 30.

30 In one example, the container portion 10 and the support members 12, 18 are

integrally molded as a single piece and they comprise the same material.



12 in the second set (i.e., in the rows 32) are supported on the inside
surface 14 of the container portion 10 such that the ends 16 are not
aligned with the ends 16 of the 25 first support nmenbers 12 in the rows 34.
The different spacing between the rows and the different positions of the
ends 16 in this exanple ensures that the edges of ~the disks or wafers 30
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i nyention. The scope of |egal protection given to this

t he essence of this !

i nvention can onT peeceding description is exemplary rather than limiting in~ nature.
Variations and modifications to the disclosed examples may become apparent to
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

20  determined by studying the following claims.



20 determ ned by studying the followng clains. 5 CLAIMS 1. A container,
conprising: a container portion including a plurality of first resilient
support nenbers 5 having a first height and a plurality of second support
menbers having a second, smaller height, the first resilient support
menbers are configured to contact an edie of a conponent inside the
cont ai ner, the second support menberSL ach positioned relative to a
correspondi ng one of the first resilient support nenbers such that each
second support nenber contacts the edge of the conponent when the 10
corresponding fiAsbntai@si,lcomptisingpport menber sufficiently deflects. 2. The
container of claim1l, wherein each of the first and second support nenbers
has a nesting cohfYURINEeREItign iB¢iuding & pluralipy af figtiresiliey LPROE MENISHponent

on the sup My T 2 [ ' - e nesting
cont our%i sggag}nn rr% S§ 1%%?3}3%& & ﬁﬁ@y‘}h@ké&%ﬁ?%h@gﬁo cefrasi m f?é \?\hstg?(g}dh a first
set of the gpallenhéipht, éfe first skilierissuppen mensheppart tconfgired so astacranaxdged i n
rows that are separated . a .first distance and a 20 second set of the

plurality off fi¢rpansst insidy theifosiancre Hife Secorfe SUpPEnJiiber @icach hat are
separ at ed Zpogﬁfb%‘@re [&ab %rco%gbﬁﬁﬁg-onéofEﬁeﬁr&%.&iﬂhﬂ%ﬁ}g&n flefibsducipher ei n
the first an uppo e r

second sets are ted on t cont al portion such that
any conponehit exhtsecdéndgupoppmembee cheads ithe edge o thef camsporeat whensphaced away
froman inside surface of the container porhi_on a distance that is
appr oxi iPat efoyresprad stigsifeny; syppert mepmbst suffigiertbiiiileett cont acti ng support
menbers in the second set is spaced away fromthe inside surface. 6. The
container of claim4, wherein the plurality of first resilient support 30
menber s ar €.confTlgucadainer eftcidiini $hwhepiieadh by tld firgcaidv sevgnd| support each
receiving sl ot eitablis,hed by the two 8f t he sypport nenbers of the first
set is adj dBeRberghase apspinggonuppeaap uf ithat dgcaniizuigd tecerigba §OMPERNt nenber s

in the seco&pthgg‘ﬁpport member.
15

3. The container of claim 2, wherein the nesting contour is generally V-shaped.

4. The container of claim 1, wherein a first set of the plurality of first resilient
support members are arranged in rows that are separated a first distance and a
20  second set of the plurality of first resilient support members are arranged in rows

that are separated a second, greater distance.

5. The container of claim 4, wherein the first and second sets are supported on
the container portion such that any component contacting support members in the
25  first set is spaced away from an inside surface of the container portion a distance that
is approximately the same as a distance that any component contacting support

members in the second set is spaced away from the inside surface.

6. The container of claim 4, wherein the plurality of first resilient support
30 members are configured to establish a plurality of receiving slots, each receiving slot
established by the two of the support members of the first set is adjacent a receiving

slot established by two of the support members in the second set.



6 7. The container of claim4, wherein the first and second sets alternate
along the rows. 8. The container of claiml1l, wherein the second supports
are resilient. 5 9. The container of claim1, wherein the first resilient
support nenbers and the second support menbers are integrally nolded with
the container portion. 10. The container qof claim1l, wherein the container
portion conpri sekhegqatagrer of clapn dowberesy the fizsh andh secopdpets altergateplongither of the
base or cowg&sthat is selectively secured to the container portion and
including a cassette having a plurality of slots corresponding to an edge
of a conponent intended to be placed in the container and the first height
is selected to nmaintain any conponent in a corresponding one of the slots
when the cdver | HecoBlAE of elaimhd, BAYEIN the Seond THRPOESAIAENo! ¢l ai m 10,
wherei n< he container portion includes a channel along at | east one edge
that receives a correspondingly configured portion of the cassette such
that a tortUous Patdontasnee o alaim dhedierstir thiefirthresiié@snpporamettvers andrthespondi ng
interface between the container po&k%on and .t he cassette. 20 12. The

cont ai ner CECRNIANURPAIt MEHNCES 45 {iieer Paldidifihe FOMAMEEPUER a channel

al ong at | east one edge that receives a correspondingly configured portion
of another portion of the container such that a tortuous path is

est abl i shedion t Hile ¢dn@aindrasfrddimal, whdreinahé cespasd pmgion oarpiiaesomesfeen t he
contaiq%r portions. 7

cover or base and comprising the other of the base or cover that is selectively
secured to the container portion and including a cassette having a plurality of slots
corresponding to an edge of a component intended to be placed in the container and
the first height is selected to maintain any component in a corresponding one of the

slots when the cover is secured to the base.

15
11.  The container of claim 10, wherein the container portion includes a channel
along at least one edge that receives a correspondingly configured portion of the
cassette such that a tortuous path is established within the channel at the
corresponding interface between the container portion and the cassette.

20

12.  The container of claim 1, wherein the container portion includes a channel
along at least one edge that receives a correspondingly configured portion of another
portion of the container such that a tortuous path is established within the channel at

the corresponding interface between the container portions.





