DISK HOLDING DEVICE BACKGROUND OF THE INVENTION This invention generally relates to
a disk holding device, and more patrticularly 5 to a locking mechanism for a disk holding device. Hard
drive disks typically are manufactured in one location and packaged in disk holding devices, which are
subsequently placed in a container for ghigRengp piriaepiesatteg: The disk holding devices eventually
are removed from the containers and used to store the hard drive disks during distribution in a production
10 process. The hard drive disks must be protected during all phases of a normal production cycle. A

varigty of.disk ho.Iding dgvice.s hav%'gg%clga SlﬁBe gqﬁng% ping and distributing disks.
Typical disk holding devices mcludems%-por@bnmraﬂnda-g, tch to lock the device closed. As
is known, hard drive didkésligvardioacgdvetalitietateplioralitisksiciryiitainientaisspatdpoation interior.
One examplg is t%‘é’%&limb)n%ﬁ%ﬁgw& Q&Q%@é&n@@@&ié’é?k holding devices are also known.

During the production process, it is often necessary to remove the cover from the cassette portion of the

disk holding device to &t¥8sdrtre Hiaks SieAlisRESSIBREYTGEMHIRAIM ABEBHIR I hBRHRERH ¥ often utilized

to unlock and rems e deirepueriebtheviisk el seyiesty privieie @ titieasidi, stshireaaigse of the
locking design of the latch arm of kngwn disk ho|ding dgvices, the automated machinery must manipulate
the tatah armh by ARG T e a0 O (e o YD Lea SR i e interior of
the disk holding cienvi@iaecs andcksaddosstwechhehanyelnias ditksgl alispidation mpplizddyction automated

machinery gay {ghainlogh dhedRichARN R eI e 1 3FaR PLERRRP IRSkaRces-Disadyantageously,

this may result in decreased production efficiency and increased manufacturing complaints concerning
the disk holding RIEALEONYEIfeN, there is a need for an improved arrangement for locking a disk 30

holding device that achievesiétlpisiversintroiign it asitoraiedgBachspets fsepatkagindstribution
brocess. This inyation ProviISR ARy Y ateh Bl DA SR eR a8 UMMARY OF THE

portion, a cover and a latch to lock the devicesetb As is known, hard drive disks

15 are received within a plurality of slots within tliassette portion interior. One
example is shown in U.S. Patent No. 6,902,059.edmwsk holding devices are also
known.

During the production process, it is often necgstaremove the cover from

the cassette portion of the disk holding deviceatoess the hard drive disks stored

20 within. Automated machinery is often utilized toleck and remove the cover of the
disk holding device. To achieve this result, ardduse of the locking design of the
latch arm of known disk holding devices, the aut@damachinery must manipulate
the latch arm by applying an outward pulling fome the latch arm in a direction
away from the interior of the disk holding deviae unlock and remove the cover.

25 The manipulation applied by the automated machimeay fail to unlock the latch
arm in a relatively large number of instances. abientageously, this may result in
decreased production efficiency and increased naatwing complaints concerning
the disk holding devices.

As such, there is a need for an improved arrangero locking a disk

30 holding device that achieves improved interactiotin\@automated machinery used in

the distribution process. This invention providesimproved latch arm that satisfies

that need.



A disk holding device for packaging hard drive disks includes a base, a cassette that is received against
the base and a cover that is received over the cassette. The base includes a first locking surface. The
cover includes a latch arm near an end 5 of the cover. The latch arm has a second locking surface

against which the first locking surfaceigjegaiedde $eatiRirenPagsnand the cover together. At least one
of the first locking surface or the secon Iockiﬁf surface is moveable in an inwgrd direbction toward an

interior of the cassette fb URtoAOIHBY ARG sFaRBEKAY A LHLE ST OVEF R B8%eparated to
open the disk hatdssgitke thee i<l 8 nedres exgingte hthbdirs blodd tigas i iace e pataf the naisaelieg tab on the

stem. The secord ogig u1ace InAUe sUGHLAARRIe 19 ASUHRRR 03 i sioLaR sl gim. The tab

is at least partially received into the slot for securing the base and the cover togett _ e various
features and adwirifR)€8\& thid hevereb ol hre ehrieeppareakimiasrhagringilwdich the ditstrom the

f0||0W_in9 detaileghglangriplinfteliBeHAWAAS %ﬁ‘@%@ﬁé&%ﬁ&%ﬁi@&ﬂﬁﬁ?rm%ﬁ%h%eqbfiefw
described as follows, BRIEF DESCRIPTION OF THE DRAWINGS . Figure 1 schematically shows

a disk holding d&0fcdiFclQaiPaSUtarartt Jraeranda! e EBrIFRS 5 JRR'EAHBE I et AL invention.
Figure 2 is a siddietonfttiveaco\er faethe diskdclaisgtaeidoskithEimaldnt. suglares stugicates the disk

holding device of figuret.in an asspmblad sndiion g iisiiates a second example disk holding
device. 25Figure S'illustrates an assembled view of the second example disk holding device illustrated in
Figure 4. 10 Figure 6 illustexteaafrienttofedirsf Rekenarapitaasciinggiar faedredintigiaition ethe disk

holding device b iAW Ad locking SIS idllstales aloapview Rlanother sypsrigdocking
surface 30 configuration of the disk holding device shown in Flgure 4, _
atch arm. The tab is at least partially receiirdd the slot for securing the base and
the cover together.
The various features and advantages of this invemtill become apparent to
15 those skilled in the art from the following detdildescription. The drawings that

accompany the detailed description can be briefgcdbed as follows.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 schematically shows a disk holding devitduding a latch arm
20 designed according to one embodiment of this ingant
Figure 2 is a side view of the cover for the chskding device of Figure 1.
Figure 3 illustrates the disk holding device ofjife 1 in an assembled
condition.
Figure 4 illustrates a second example disk holdiegce.
25 Figure 5 illustrates an assembled view of the se¢ocexample disk holding
device illustrated in Figure 4.
Figure 6 illustrates a front view of an exampleking surface configuration of
the disk holding device shown in Figure 4.
Figure 7 illustrates a front view of another ex#&mpocking surface
30 configuration of the disk holding device shown igl¥e 4.
Figure 8 illustrates a front view of yet anothetamaple locking surface

configuration of the disk holding device shown igu¥e 4.



Figure 8 illustrates a front view of yet another example locking surface configuration of the disk holding
device shown in Figure 4. Figure 9 illustrates a front view of yet another example locking surface
configuration of the disk holding device shown in Figure 4. Figures 10A and 10B schematically show a

process for unlocking thgygxamnig, stigdtdolsling fe vieds srHauranbindisae sriges srample disk
holding device designed accordin éio%ﬁm Tﬁrjgbodim_ent f this_ invention. Figure 12 schematically shows

a process for unfSEHBY AQLRLMB! NG9 SRR HRH R 1. Figure 13 schematically
shows selected portiornsigirasditeraexbbopl edie eraticdiyrshuwREF AdbEaX I DEKS G R Eb@M - A
PREFERRED EM&%@,W : egigure 1 schematically shows an example disk holding device 10 for
housing a plurality of disks"12. The example disk holding device 10 includes a cassette portion 15 14, an

example baSe portion TEHIRI khikkstiiaire aoodier & xpRwEadiskteoingire 1dpFignageaasesdéige walls 20,

22 and two end yyalls @hndBimbHib AR LEREgHERd to form an interior 28 for safely packaging the plurality
of disks 12. The side walls 20, 22 are aligned generally parallel to one another and are designed to

minimize contact betw&ES Ehd Hrs6 1580¥t FEME pRuPIREPSS didk ! PBCKRS p7XgTHen U5 ced apart 20

from one anothefi@didgrdeyenef#iystable position within the disk holding device 10. The disks 12 are
received in a plurality gf.slots 30,formed in the side walls 20, 22 of the S ortion 14, At least
one of the opposing erql_; %g s 24, Eghl?\@éu}c'}eagl%\ c?%é)r\\’\(nsel §§c1?¢ﬁ2’t186$1e6 8%2631%@?%%{ eg Vrpglllg 24, 26
include a ch@nnéndpdiingrt.llustrated example, the 25 channel 34 is generally U-shaped. The channel 34
is provided on at least one end wall 24, 26 for access to the hard drive disks 12 when packaged in the

cassette portion 14.
DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

Figure 1 schematically shows an example disk hgldievice 10 for housing a
plurality of disks 12. The example disk holding/ide 10 includes a cassette portion
15 14, an example base portion 16 and an example d@:erThe cassette portion 14
includes two side walls 20, 22 and two end wallsZ&which are configured to form
an interior 28 for safely packaging the pluralifydisks 12. The side walls 20, 22 are
aligned generally parallel to one another and assigihied to minimize contact
between and provide support to the plurality oksli42, keeping them spaced apart
20 from one another and in a generally stable positithin the disk holding device 10.
The disks 12 are received in a plurality of sldisf@med in the side walls 20, 22 of
the cassette portion 14.
At least one of the opposing end walls 24, 26udek a channel 34. In one
example, both end walls 24, 26 include a channel IBdthe illustrated example, the
25 channel 34 is generally U-shaped. The channek3#ravided on at least one end
wall 24, 26 for access to the hard drive disks b2mnvpackaged in the cassette portion
14.
In the illustrated example, the base portion 16esured on one side of the
cassette portion 14 using an interference fit,eeample. In another example, the
30 base portion 16 is formed as a single piece, iategith the cassette portion 14. The
cover 18 is received against an opposite sideet#ssette portion 14 from the base
portion 16. The cover 18 includes a latch arm@&2dcking the disk holding device

10 that extends toward the base portion 16 anelecsvely secured to a locking

3



In the illustrated example, the base portion 16 is secured on one side of the cassette portion 14 using an
interference fit, for example. In another example, the 30 base portion 16 is formed as a single piece,
integral with the cassette portion 14. The cover 18 is received against an opposite side of the cassette

portion 14 from )grhasespstitit IasENsoraer 88 incbie s mlaink @ve BZefondreldsgtoestigk holding
device 10 that extends toward the base portion 16 and js sele%tivel secured to a locking surface 36 of

‘ar e
the base portiontLES oMU B,AR ARG P43 ARRSLRLSARTEIER SOMR 38. with one Iatch arm 32
positioned at each endriduhescbeed IBillustriig wined dtcinalr @) iBast abedth @ darconarend 238 podsitconed near

one end 38 of th 18.,T ch.ar f oye ' oward the 5
base portion 16)(.?0A9%}r/§t%s'frr£%h§ i%ﬁogf}{ﬁeg?agt‘éh& gﬁgr? %gggf%%gj%aﬁ?/%@la%rgl gn lie&nlgagfrgé the cover 18
which is oppositeape padias 18he faftRtauiaznifdiides @it S3d daerceeneiphickPeigsaspposite the

first surface 40. phgthgron e e IGCORERYL3ER Jehéagrs skl aacihamna AR ptiigecoyer 18. The
example latch arm 32 includes a Iockma&tab 46 that protrudes from the 10 second surface 44 away from

the cover 18. In SHRPBYaTHERCGHEY JURINY faBeR6aRARSERiIdHE S IEerHiSR el YNEieAIas i 32. The
latch arm also insdedad auifting 4eidiae etBaary oleasieanal nReitep180. The lifting ledge 48 may assist

falutomated removal of %eecé’%a?rﬁ é.% A (gqe%%b Itg]%llg\aléslnatrlloec il%l:rl?a >F<)%rt1rpl LYo} }‘Tlln%e?r_ grips 50 are
included on the latch arm 32. inger grips 50 may assist a user in 15manually manipulating the cover

18 relative 18 thesepsiotgidifaseleidcaney. fromiheaeinBle, lthedfiialg |dbgdar8inadait Hads one finger
grip 50 extend in,supsianiialiathr eRBsOleFIOL AR thedoskingdab 46n T axamupie Utinghlpdge 48 is

positioned on the second surface 44 of the latch arm 32 between the finger grip 50 and the locking tab 46.
Each of the locklfg9a3 & &iitiAG! 206 1Ages XiRne in JBFYHHS 9P stBRAVLARSIR fHQRAEe direction
away from the seaondswiane 44\efthe @icheaonbdad. Jdlevitansuiisosdiseskiom pisesvawiagérom the

interior 28 of the disk holding device 10, for example. Having a latch arm 32 with features such as the
ocking tab 46 SRR AN ) KOHHe hSE o B8 B ok D S D AT ST ot previous
designs. TH examplainmbadipnéaitndita@cinBrealativintodiekitoldegveeyicsle disk holding device 10

and automated maChiﬂﬁ%r&@%Qa{H]Hl“@‘,r\."lﬁ’é"ﬁﬁm&”‘%&%@Q@réﬂé%ﬂ%&gf%@éiaggﬁ“@@ BRGRPH AN

exemplary base portion 16 includes a locking surface 36 near one end wall 53. In one example, the end
wall 53 includes &7 BBHRIKESaHI8 RGN BERIHRY S AeHesT P RIS liberteses Aitity. The
locking surface 3pshiterdsobatwasitdititbertioe amopoidicnetB: Hegvoonertliayistghesoeanithe end wall

e o R B0 A T TR S R A B I
example. 20 50 protrude in a transverse direction away fromsteond surface 44 of the latch arm
32. The transverse direction faces away from tierior 28 of the disk holding
device 10, for example. Having a latch arm 32 v#éhtures such as the locking tab
46 that face away from the interior 28 of the diskding device 10 is the opposite of
previous designs. The example embodiment fa@btanproved interaction between
25 the disk holding device 10 and automated machinsegl to manipulate the latch arm
32 during a production process.
An exemplary base portion 16 includes a lockingame 36 near one end wall
53. In one example, the end wall 53 includes aamigns 58 adjacent the locking
surface 36 to provide support and rigidity. Thekiag surface 36 extends between
30 the two arm portions 58. A groove 60 exists betwre end wall 53 and the locking
surface 36. At least a portion of the latch armis3Rceived through the groove 60
when the cover 18, the cassette portion 14 anfidse 16 are assembled as shown in

Figure 3, for example.



A groove 52 is formed on the latch arm 32 between the two finger grips 50. The groove 52 on the surface
44 exists, in part, to establish a boss 54 that extends from the first surface 40 of the latch arm toward the
interior of the device 10. The boss 54 selectively engages the channel 34 of an end wall 24, 26 to seal the

disk 5 holding device J0yMharetBe RONGER ISHRRBIVAEARENCPK R QREFRFASREER @oﬁgqo.ﬂ (see figure
3, for example). An assembled disk h%din%devi_ce 10 is iIIustr%ecLli% Fi%%re 3. In this example, the
3 P

cover 18 is seculdf FANGRK ABIGIGGSHEGCR 10 RS ReBATHIR & A 2XERIR partially
extends throughftom gheofiastcudtitiee 4tasé thertanohl rdbtolverddokeniptalh ¢ atdeiast partialg abuts the
locking surface 36, locki ' ' inst.the Jogki f 6 Se portion 16 as
the portion of th:e% gg:?%%rr%%gg%%geésﬁé%é%%%%ﬁg%%2%6 %L% ngzﬁge#%r@rﬁéﬁgﬁﬁe 2, the
locking tab 46 h&9ldinanighdeesliahe 6 e spraciithie sapevameokrdian iheciagaeie peoie1gD. The
locking tab 46 afg@@ﬁ (FdOEkiBRURE) 64 that contacts the locking 15surface 36 on the base portion
16. Figures 4-8 schematically illustrate another example disk holding device 80 for housing a plurality

of disks 12. The disk h6flIAGIFREVRIEBHIFCINAINY drdesie! BoltidiresatiEig Sortion'84"4Rd a cover 86.
The cassette posiaimdR:jstisellestantiadyisssvdarde therendizittagidisiice 14 of thdoekadnpsidisk holding
device 10. Howeyver,, 20th rtion, 84 and the cover. 86 include unigue ures different from the
example base p%?;*%%ha% gﬁ%?%%%i%r%%lg%%\?b fét%%ﬂ%et %?%ﬁ@lg |?1\éed%§l/i8§§é.6%§el AY tfso r(]axample, the
cover 86 intfudetbanTéadonking&haAtmy teasichoslinl B AHoBIgEking s aiek3folding laekite 8O that extends

toward the base RO[SioBCaf @G PRIGHI/RIVGRF YRR B06tiRgSHHARM 98 ektirasadpion 84. In

one example, the 25 caover 86 includes two end walls 88, with one latch arm 87 positioned at each end of
the cover 86. NERIFSHMAE BMNRIYOYHE LIHIrRaNeSs e 18 ARG TS LR i #gm 4nE'Bover 86 and
toward the base|pekiignt8d.4bheaexamateleddswiddise382nnbidaskchraenti ¢ agagibaimoigntBé and a

locking tab 85 that protrudes from the latch 87,in a 30 directio from_the cover 86 (i.e., away
from the interior SPE ek NOING VY L 45 e o R B 1 SO BRI et e 9
of the latchlarm sPfac®dé exdneghesFmertioanitel engaging portion 91 exists, in part, to establish a boss

93 that extends from thedatel arg &hMRAA)SINEEARE AhBIR I SKBABIRhERIIEE RR:iENgPoss 93

selectively engages a channel 95 of the end walls 88 of the cassette portion 82 when the cover 86 is
received and lodREd'BYSIAE BaRGERELBHHPKE 2l tsed RFgHIRK S1GBLASYILRAAS) INA RS ek &ATEhe locking
tab 85 of the latgivaion 87, iadhadepbrivargpgiita cover 86. CHssette portion 82 is substantially

similar to the cassette portion 14 of the exammé tiolding device 10. However,
20 the base portion 84 and the cover 86 include unigagures different from the
example base portion 16 and the example cover i&adisk holding device 10.

In this example, the cover 86 includes an end @@&lhaving a latch arm 87
for locking the disk holding device 80 that extemolward the base portion 84 and is
selectively secured to a locking surface 90 oftthge portion 84. In one example, the

25 cover 86 includes two end walls 88, with one ladcim 87 positioned at each end of
the cover 86.

Figures 4 and 5 illustrate the end walls 88 extendransversely from the
cover 86 and toward the base portion 84. The elapmq walls 88 include a channel
engaging portion 91 and a locking tab 85 that paes from the latch arm 87 in a

30 direction away from the cover 86 (i.e., away frone tinterior of the disk holding
device 80). The locking tab 85 is positioned aeljado a distal end 89 of the latch
arm 87, in one example. The channel engaginggofl exists, in part, to establish

a boss 93 that extends from the latch arm 87 towsadnterior of the disk holding

5



5 surfaces 92 that are spaced apart and positioned at opposite edges of the latch arm 87 adjacent to the
distal end 89. It should be understood that the actual number and positioning of the engaging surfaces 92
of disk holding device 80 will vary depending upon design specific parameters including the design of the

locking surface 9@ atéhgobasadapiano8isdiecreamitgatiee latehambrdkea inelisle®olirae engaging
10surface 92 similar to the confi urat@on shown in Figure 1. Th Iaéch arm 87 also includes a lifting
Gifty etrizededs

ledge 98. The liffiAgSRHLfHBYHIE B O EHEPURGE il S G R ANGEASSRT 8RR P direction
towards the endg8¥ (becdiiguine 18ljhgr dewiopl8)) which includes the cover 86, in this example. The lifting

ledge 98 may assist a t | fihe cqv ' i 5detalil
below. In one exaﬁﬁg%%iﬁ?ﬁ%%gﬁﬁ%éoggﬁ@%a@s?fﬁ‘ngtﬁzﬁ%ﬁﬁérﬁ%%gm S%Fﬁ%t%% ction as the
engaging sUrfacedrFEestanister SPIgoRdranpe antbpositonpibatitalrsuagiofiihn BIGhEi®fing ledge 98

includes a curvegpoition:d AAavhishi REHONaOPBINE SR tWRIRHEMP AEORS I 2 imBBE SY@mple. The
curved portion 100 20 mirrors a corresponding central portion 104 of the locking surface 90, for example,

as is further disdRRELANTIRT the eRGRRAEHBAIRRG SOAALEBET 2168 &P Welvedh FRRM M ing surfaces
92 and the liftingujesig de3fyaf spedisitc paaanm &é re/vetuitia g dve tesfgh dolckkihin quieaee lawntha latch arm 87
with features such as the . engagin rfa 2 that way from the 25 interior of the disk holding 80

is the opposite o??%s?% |c())tr1t§% _eg_i%'ng.: ayhgxéﬁ@epléhgrr@c%ﬁi%gﬁt gggma glseaonr%&%%eedw ﬂﬁ%‘rn tion between
the disk holding si¢lece 88 aimdilarhaitharcantguretiensimateddhinery used to manipulate the latch arms

87 during a productionF{e¢ees: dieEXaRpIRdasEsReTaY Sde aslesifieakingk siTRcsHG near one end

wall 30 108. In one example, the base portion 84 includes arms 110 adjacent to the locking surface 90 to
provide support SR HAFRYIGHRAGUKRGES Rk ap BiGR A ieSH ARSI e, @gkpf e 110

includes a first paigionoldiZgdrivia e 8B Mk towallditeino vevataant 2 saopied wiidhidd fedddch protrudes
away from the ir’ts%rir%r of tshselz gisﬁtohrﬁéqin oorler%/iéfr?u% rin a gziirleciti%pesc%laar t%éggr%ré%agiiré%e%%faces 92 to at
least partially san wich e Tatch arms 87 A groove TR &ists Detweer the ena wall ahd the locking
surface 90 Hnd alatatidielsstween the second surfaces 114 of the arms 110. At least a portion of the latch
arm 87 is received troyainine,giagie iinig s ba rofialilan iR e P ayspplisddn a locked

0

position (see Figure 5). The second portions the arms 110 partially sandwich the latch arms 87 and
prevent any inadVEEEA0 ARARRBIGOtHE RHERCETRZSE truiREFEHiSAY e EXterigs SHEaRaRple, a central
portion 104 of thxdogkisty atifes®) S0 aftsd artrpntedyiftridsiaight aesagrs) heovesicihesarms 110

(See Figure 9). 'So%ﬁ%trﬁ‘gé between two ledge portions 102, in or@mwle. The curved portion 100
20 mirrors a corresponding central portion 104 oflteking surface 90, for example, as
is further discussed below.

A manipulating surface 106 is exposed betweeretigaging surfaces 92 and

the lifting ledge 98 of the latch arm 87 when tbhear 86 is locked in place. Having a

latch arm 87 with features such as the engaginfigses 92 that face away from the

25 interior of the disk holding 80 is the opposite prkvious designs. The example

embodiment facilitates an improved interaction lestw the disk holding device 80

and a human finger or automated machinery usedawipulate the latch arms 87
during a production process.

The example base portion 84 includes a lockingasar90 near one end wall

30 108. In one example, the base portion 84 inclades 110 adjacent to the locking

surface 90 to provide support and rigidity. Thekiag surface 90 extends between

the arms 110. Each arm 110 includes a first portid2 which extends toward the

cover 86 and a second portion 114 which protruckes/drom the interior of the disk

6



10 example, the locking surface 90 includes an "interrupted” central portion 104 disposed between
flanges 97. "Interrupted" is intended to describe a locking surface that is not straight across the entire
surface but, instead, varies in configuration or profile at the central portion 104. In one example, the

central portion 1Q4dfgueaBd misraiethercyivas RotHendlg elifhrdiiog dedor 3& apgfjgure 6).
However, a 15 person_(%f rg{dmar skill in the art would understand that the central portion 104 could
n

comprise other SKASMECEESSHRGALRSHY - F O WO ST JBrioRc 42 GO ERrally
rectangular (Seddekjngesdjfdoeyed andtbeteexiarptecine thergeamiates thetotkiegasmsac09exclude the

cental portion 104416 PEPER SEGSAR brAoR b BGAFOIEL parten 100 SeRETgE O): 20The

curved central portion extends in a direction toward a Dottom end 0 olding device

80. In one eRampidifte @exieip Lt Ifg aRfeatderD @ nainfckat cPoRlBEE I HigTRN fihbersaernexample

central portion 194r{RResitheMmAsiarding Gyiaes ) QB sxprsatientishalips e eeatachppint of the
manipulating surface 106 to be moved more toward the_bottom end 118 of the disk holding device 25 80.

This provides imPRVEFRN SABEUNEPIREE JAFelgeas R Ay BRIt %o manipulate the latch arm 87 to
open the disk holding devige 8&xamplEheecgagihpstidacesDdithee llaiddndded 86 axtiritie flanges 97
of the locking sugface 90 to attach.the cover 86.to the bas rfi 4 when the disk holdi evice 80 is
assembled as s#?@%of%r)ltﬁ)é@fé '6,S ﬁarlgﬁta?n%?gg %ﬁé%%%%pﬁ]ﬁ%ﬂ%@u&ggeﬁgurleogq is mnngéjgﬂ%efted by the
central porfién 16Xaonlte tekitrEkiidaseGEm e ndudegjaeentinemrd’ cpepitihgeotiificed92.  The

engaging surfacg SesintBiseeampiegee offselitonmaintalfRe 89 @idbmiatshrim@datEs distance

D1 as shown in Figure 6. The central portion 104 of the locking surface 90 is offset from the distal end 89

of the latch arm $PLISQY ' GIGHRE 958, PRAUEIRULACR PG 4aHSSHAFPNELERERR Bstance D2, in
one example (Seeofigurethe. ddnig rpangs e, ingl uthes skenfipiiuce reriqsing theonagiputading surface
106 toward the hottom end 118 of the disk holdi vice 80,5 Eigure 10A schematically shows a
e 70 that B B S e e R o 32 i
a direction tdwanktheniiteeishiEgoskienlisie ol diygldeviderstihaltittigendne pasientlédaenpld is illustrated

in terms of the digdahpldingREViFRAEs arﬁre%ﬁgmw%p%wew%n BEHREHEsIne,He latch arm

87 of the second example disk holding device 80. In the 10 illustrated example, the force F is applied to

the surface 44 bBfodFiitEalltingTiaageAs(REE MeUrsanip YR FELFRBPID6 88 HHLELnple disk

holding device 8@kittpsexrizwBorarcihine the bastan porionr(itat theritacte thersandans Bddgeapply the
force F. The amb7 move é eodtista%ﬁ sgéﬁéigignt tP %élsh the locking surface 64 clear of the locking
surface 36 so thal the Focri(mgQaB'% IS aﬂi hed with th ‘groove 60. The 15 resiliency of the latch arm 32
biases the #tking tab Z6ewarvédroethicdinfeitor2d 04 tifidataeseitexionitsn diestioh ttesiatie docking

surfaces 36 and i GRORFIALE LGSR HIRIMRVIRS/EE 8OSTH-oHBRINECTHE IS SHItARJQ QigEeome that

bias. While maintaining the force F on the latch arm 32, the arm 72 moves in an opening direction D2 to

remove the coverCPaBIGSHBEIRIRS 1B HENREMOehs THfIGRRRY R PRILICE 108 1e7Y8s B illustrated
example, the segpfiflirafipsur3de reesypisety Whncdiricamétre joreedt il dfipadadge 48 (or the

portion 16 and (14 SSbA0E T8 MG GRS ARSI EHE T2 A AR CBbP 26 %re manualy
manipulatezbto rétnovéhescovenidss FapexatpleyeradadaidoathrabgymesSergeairist thguired to
manipulate the latch arm 87 to open the disk hgldievice 80.
The engaging surfaces 92 of the locking tab 8% @t flanges 97 of the
locking surface 90 to attach the cover 86 to theel@ortion 84 when the disk holding
device 80 is assembled as shown in Figure 6, famgke. The manipulating surface
30 106 is unobstructed by the central portion 104hef lbcking surface 90 in the area
adjacent to the engaging surfaces 92.
The engaging surfaces 92 in this example aretdiise a distal end 89 of the

latch arm 87 a first distance D1 as shown in Figurerhe central portion 104 of the

7



25 surface 44 and use the finger grip 50 to manipulate the cover as desired. In yet another example, an
individual may press against the manipulating surface 106 to release the latch arm 87 of the example disk
holding device 80. The illustrated examples include various features that provide improved interaction

between producfigiimpehiigsy doaidiunas e and adiskehaldintheavien I0no achieyscadmore simple
method of unlocking a latch arm, for egé%_ %I(e. The illustrated examples include combinations of improved

latch arms and IEAERHSHtIdf feLRGrdLS rg S bte, T 565 B SREARLA'SRRCE DiitHTh B9€ groove 60

of the example digskrpldingeeVvikigut @ovidBsisnareagenréytcomipdiescdféatpreviBysiitangements where

latch ' b i d desi
ot the latch arm B o e O B B B B a over
contact point on the latCigaienl@AdSEReVMBsis ahpso RS @ ershime éhtirrdinuledern be IataRaiBY to release
the latch arm 5 &p. dihpsecskilietaim g arliRgUnerterosneiéntitiss2anciiniiapniwil g aliede utilize a

latch arm having a Io_ck'nﬁJ tab, a hase portion with a locking surface, a lifting ledge or finger grips or any
combination of tHE&E¥3

PEANG RIS St Ieir PRI PGSR AERG S11USHBIRS another
example disk hoidlingyehevisfe tA80dikihelia pte Lida Nt dessinbiasesd? wo ks stéte 20dharidra cover 206.

A portion of the cassette 204 alo ne si lower side accorgin the drawipg) is received in an
interior 208 of th?%@@g%@ ﬁ?ep%qg(\?/]egrﬁb ISQ) ?ﬁgé%vsegc? %@d;eéaﬁ?ppgé@%d%géﬁg §§pe?rns$]d% according to
the drawingPof tilesitaiedtexanplanherfaree dolkpPoB ik todbeiace th4ihe lbastho bitingtiedas ddssette 204

between them, apyinigrHorRhIPEIAMACEIT RLAIRSH Ok hd 2 RENRBIEHISKOREARHGUN Y Bigks or wafers

held in slots 210 within an interior of the cassette 204. This examPIe includes cooperating locking

surfaces for secORRFHAOS SSHE T tHEB2E8 203 PHE HLUBEBRAtR 4 LREPISRMPSHtace 212
that engages a secame lackimg suofasetid 4dismiive covitietitdifiesilloctadiesuiiase BaZieaiusies a tab

the locking surface 36 so that the locking tab gt@ligned with the groove 60. The
15 resiliency of the latch arm 32 biases the lockialg 46 away from the interior 28 of
the cassette portion 14 such that the locking sag&86 and 64 cooperate to keep the
device 10 closed. The force F is sufficient torowene that bias. While maintaining
the force F on the latch arm 32, the arm 72 mowean opening direction D2 to
remove the cover 18 from the disk holding devicedis illustrated in Figure 10B.
20 Inthe illustrated example, the second directioniansverse to the direction of the
force F. The lifting ledge 48 (or the lifting leel®8 of the disk holding device 80)
may assist arm 72 in lifting the cover 18 off of thase portion 16 and the cassette 14.
In another example, the latch arm 32 and the cdWrare manually
manipulated to remove a cover 18. For examplendinidual may press against the
25 surface 44 and use the finger grip 50 to manipulée cover as desired. In yet
another example, an individual may press agairstntlanipulating surface 106 to
release the latch arm 87 of the example disk hgldavice 80.
The illustrated examples include various featutiest provide improved
interaction between production machinery or a huhmeamd and a disk holding device
30 to achieve a more simple method of unlocking ahlaacm, for example. The
illustrated examples include combinations of img@vatch arms and base portion
features. For example, the position of the latch 82 within the groove 60 of the

example disk holding device 10 provides more sécucompared to previous
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20 216 on a stem 218. The first locking surface 212 is on the tab 216. The second locking surface 214 is
a surface along one edge of a slot 220 on a latch arm 222 of the cover 206. When the three components
of the device 200 are properly aligned and received against each other, the tab 216 is at least partially

received into the;plghdefsrdhmidhe diraide e N RYHgES 2 badanamriveseaaripsiiie srarndifocking
surface 25 214. Whﬁgethe locking surfaces areqa%%ainst each other in that position, the cover 206 cannot

c
be separated frofHEHEER0S 4] IHL'OYEL %‘4qeﬁ%fﬁ@ﬂ@gﬁ8ﬂ/%§t¢9§5wg%?ce Referring to
Figure 12, the first tloekixansul g altek 2bidis g devioa 8@ leskisdovasitontecigagng thins¢tohdtacking surface

214. A hi includes. t ' f t 8 ically sh
oy the atrow 256 FH aier DU e B S N e M Y S R SR B o or

the cassetteb208 Trhehsiegrskilgd inthe exbapiadshe kenafiiasiiescheinmedhoerabipeiet Wiizrat absent a
force applied by shgepashinga<ifh & 1IBIKIAGUEH Y ¢ SPBIRTHAYAB IREY Idudhchesigmydédgemains in the

position shown in sglid lines in Figure 12, which is the same aorientation of the stem 218 in Figure 11.
As shown in phatftdISR" FigRfe 92.209¥ (RRPhiRICo38  L15sEs it MeRbEMASETP L 6'D16, the first
locking surface b2timgaesittie@srof the second 5 locking surface 214 to unlock the device, which allows

the cover 206 to be separa om th 202 for exposing the.interj th ssette 204 to provide
access to any disks or?&?é%sdl c%r? a%vegd%ﬁ%ﬁ'ee %gé(éé?@%ggﬁ%ﬁ%ﬁmn t%@ggéx:rrﬁ%e%fﬁ%ﬁﬂ!%s a holding
surface 240®n thelutan 21R156 fARAitaIC e Gihthe cover 2Gdinntht thaseaseetier?Pis example,

the holding surfage,¢fohis adeaRe M@Cﬁd%&%wrﬂ&t%%w%ee%%mwﬁaﬁﬂnﬁt@r%maded in other
ce o

examples. The haolding surface 240 interrupts a fa the stem 218 to provide the ability to resist or

cause movemerRiofh@BRED2 MhRIFRVE HEIRG'SERSFARY RYPRRPRSEGVRIFedHe UPRRE fiflsver 236 in
this example contegirdntpretne thawsia ciliddebwsernctize firsheksogesuzia e 262 asd tbareolding

Seace 240 a2 L SPRIRS HedIRd s A LBt AT AP IR RSP (Mo base
202 (e.g., the cover is moved upward or the base iIs moved downward) the mover can contact the
surface 240%0 efreMeptevsntamnaainetzo2ok cisksovingiarembealdibie dit€ctidhithan tintetiovef 206 is
moving as they gg pgiagigepasated or to facilitate moving the base 202 away from the cover (e.g., if the

mover 236 moves downward accord_ing? to the 20drawing1 One feature of the example of Figures 11

/ ving). )
and 12 is that the moveNErfGMALE 1619925 SRS /IRG: IRRIHIY LIRSS EOWRII N GRYEFSPBT the cassette
206 for unlockingtigedexiee2Dririnththahseozemeitdbedab A iiHgash Fasee M hrsatenyag8sase received

into a recess 250 between an end,wall 3 ang]side su %rt 54 cgn he 25 seiite 206. This takes
secon {ockm .f%ﬁace. %1 e cover% . ed base inc dj((jjes a tat% .
advantage of space that is available within the outér envelope of the devicée and does not require any

clearance @0tsidelef maaeﬁemoifEBforTﬁnariirmilmm«_ﬁnanwﬁ@nﬁ)%bfntﬂ@d@bi@lQOOTdWiﬁgconmcking and
handling procediygsnANREL Bafiee A e aomem! EEes bbaed L4dahatthesqyang06 has

cover 206. When the three components of the de&2@feare properly aligned and
received against each other, the tab 216 is at peaially received into the slot 220
so that the first locking surface 212 is receivegdiast the second locking surface
25 214. When the locking surfaces are against edwotr ot that position, the cover 206
cannot be separated from the base 202 and thettea®8é remains securely between
them.
Referring to Figure 12, the first locking surfa2&2 is shown in a locking
position engaging the second locking surface 2A4machine 234 includes a mover
30 236 that applies a force to the stem 218 as scheatiptshown by the arrow 238.
The mover 236 urges the tab 216 and a portioneostem 218 toward the interior of
the cassette 204. The stem 218 in this examph igast partially flexible and

resilient so that absent a force applied by thehim@c234 or a manual force applied

9



30 a channel 224 along an edge of the latch arm 222. Edge walls 226 and 228 establish sides of the
channel 224. The edge walls 226 and 228 overlap a complementary portion 230 of the cassette 204 when
the container 200 is closed. The complementary portion 230 of the cassette 204 is received at least

partially into the ghaRngabraduuhek Hi*@n‘i%??@r?a%‘s@ﬁ%@?x{ﬁr?l‘éﬂbﬁ'ﬂﬁrﬁé%lhﬂﬁ%ﬁtiFpg@hh%r- This
ne

arrangement provides a tortyous path between the interior g cassette 204 and the surrounding
environment thatfs WB&%R/H"?OW@&HG&@%‘H%&%%WUW &htering the container and contacting
a surface on the disks sidadiva dontiiaetorhhis fEgiuke addasftithenceau@dasethaufiteigrity of the disks

or wafers within (i5, Gxamols GANIGT o, (EIGHLE 3N ARSI CraRple Agangegent  which the

tab 216 protrudes in an inward direction toward the interior o assette Ing surface
212 is on thé tapozkearsiafaceotid! IBTKiNgRUItEcEeYire i9vbiFDae Seccoreneaftnbe sepiiiedkample, the

latch arm 222 isgggeirrodasideq FBeétﬁa&iagaw@mﬁerﬂaemt@%@ gepreRdothe bags 202, which
is different than the example of Figures 11 and 12 in which the latch arm 22 is received outside of the

stem 218. In thiCBY TSR OIMARTHCARTRDSS 18 TSR A A4S R SXAMPIG IARYESe ond locking
surfaces and unluglithestofaee 208 fromhiketase 20B Tdulifegegaiing déstapiovershodl badnterpreted as

illustrative and ngt in 15 limiting_sense, A r.of ordin kill in the.art would recognize that
certain modificat%rslg ?v%%ld?%é%seev%ﬁﬂﬁé}%héhgﬁ%@og tﬂfg{lérjlc\%nﬁr? .'Sf—e({)]r%Hg? (r%as%theth% c%l%%ving claims
should be stidiestitraetenniigeaiions st dpelutad donmhe bexispivERidinidTioasuEace 24isk holding

device, comprisipgarrupts a face of the stem 218 to provide thitabo resist or cause movement of
the base 202 when it is being separated from ther@06.

The mover 236 in this example contacts a facehenstem 218 between the
first locking surface 212 and the holding surfad® 2as can be appreciated from the

15 drawing. As the cover 206 is moved away from tlaseb202 (e.g., the cover is
moved upward or the base is moved downward) theem@36 can contact the
surface 240 to either prevent the base 202 fromimgan the same direction that the
cover 206 is moving as they are being separated facilitate moving the base 202
away from the cover (e.g., if the mover 236 movesvrvard according to the

20 drawing).

One feature of the example of Figures 11 and XBasthe movement of the
tab 216 occurs in an inward direction toward areriot of the cassette 206 for
unlocking the device. During that movement the 246 and some of the stem 218
are received into a recess 250 between an end2®2land side supports 254 on the

25 cassette 206. This takes advantage of spacesthaailable within the outer envelope
of the device 200 and does not require any clearautside of that envelope for
manipulating any portions of the device 200 duringlocking and handling
procedures..

Another feature of the example of Figures 11 aRdslthat the cover 206 has

30 a channel 224 along an edge of the latch arm ZEyje walls 226 and 228 establish
sides of the channel 224. The edge walls 226 &8 derlap a complementary
portion 230 of the cassette 204 when the cont&@eris closed. The complementary

portion 230 of the cassette 204 is received at [@asially into the channel 224 when
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a base that includes a first locking surface; 5a cassette that is received against the base; and a cover
that is received at least partially over the cassette, the cover includes a latch arm near an end of the
cover, the latch arm has a second locking surface against which the first locking surface is received to

secure the basetpad fagctRvebiogeinab sblersoengobioaditlgekingsaifasgerhdhenecrrd locking
surface is moveable in an 10inward direction toward an interior of the cassette to unlock the locking

surfaces so thatThEHHES R ELRSIWER hd Lo JAraHod B ofhn RERER HIING HSHEOUI I device of
claim 1, whereinetivedrmsennchadeis apteaiveean sprevehoioinsibasspibatite firstloehkiagreuttace is on a tab

on the stem, the sc60d Jagkgd SUTAGS ISIIRAEA Sioh N 1URIAIGN B-ARY. Tiidhedahds.ghoast partally

received into the slot for securing the base and the cover together. _ evice ot claim , wherein
the tab face8 in &titbatsard iy detbe iaipayit einthieedinksrigiess téhin skistexame theosiéings moveable

inward to unlock the logkingesysiarns andiie0evieroRl alaiRge e IBHHRCHR RS Rt Rl dnward

direction toward the 25interior of the cassette and the latch arm is moveable inward to unlock the locking
in an inward direction toward the interior of thassette 204. The first locking

surface 212 is on the tab 216. The second locgimtace 214 is on one side of the
slot 220. In this example, the latch arm 222 teieed inside of the stem 218 when
10 the cover 206 is secured to the base 202, whidtifisrent than the example of
Figures 11 and 12 in which the latch arm 22 isix@tkoutside of the stem 218. In
this example, the latch arm 222 is moveable inwatdlrelease the first and second
locking surfaces and unlock the cover 206 fromidhgse 202.
The foregoing description shall be interpretedllastrative and not in any
15 limiting sense. A worker of ordinary skill in thert would recognize that certain
modifications would come within the scope of thisention. For that reason, the
following claims should be studied to determine thee scope and content of this

invention.
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surfaces. 5. The device of claim 1, comprising a holding surface on the stem spaced from the first locking
surface, the holding surface interrupting a face of the stem. 30 6. The device of claim 5, wherein the
holding surface comprises a raised surface on the stem that protrudes in a direction facing outward away
from the interior of the cassette. 7. The device qfclajfi &, wherein the latch arm comprises a channel
and the cassette comprises a complimentary portion that is at least patrtially received in the channel,
the channel and the complimentary portion establishing a 5tortuous path between an interior of the
cassette and a surrounalidigkeimvidomyaentced cotmprikingee of claim 1, wherein the cassette comprises a

recess at an end of thea%’f ee{heafairﬂglq&grgq(g]sﬂggggsq%nwgcréeceived in the recess as the stem moves in
n e

the inward direction for unlocking the first and second-ocking surfaces. 10 9. The device of claim 1,
wherein the base and théass@siedbaipsisecaistf @agasnspbirebeseidndhe cassette portion. 10. The device

of claim 1, wherein 15thebasaineiddesaneteap andiof JherBassetBetHEsERfingsdEaGe is near the
slot, latch arm near an end of the cover, the latch amahsecond locking surface against
which the first locking surface is received to gedhe base and the cover together, at
least one of the first locking surface or the sekclmtking surface is moveable in an
10 inward direction toward an interior of the cassattainlock the locking surfaces so

that the base and cover can be separated to opeirsthholding device.

2. The device of claim 1, wherein,
the base includes a stem near an end of the base,
15 the first locking surface is on a tab on the stem,
the second locking surface is near a slot onatuh larm, and
the tab is at least partially received into that $br securing the base and the

cover together.

20 3. The device of claim 2, wherein the tab facesnmnnoutward direction away
from the interior of the cassette and the stem @weable inward to unlock the

locking surfaces.

4, The device of claim 2, wherein the tab facearinnward direction toward the
25 interior of the cassette and the latch arm is mblkeaward to unlock the locking

surfaces.

5. The device of claim 1, comprising a holding au€ on the stem spaced from
the first locking surface, the holding surface inipting a face of the stem.

30
6. The device of claim 5, wherein the holding scefaomprises a raised surface
on the stem that protrudes in a direction facintyvaud away from the interior of the

cassette.
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the second locking surface is on a tab on the latch arm, and the tab is at least partially received in the
slot for securing the cover and the base together.

10

15

7. The device of claim 1, wherein

the latch arm comprises a channel and

the cassette comprises a complimentary portion ihaat least partially
received in the channel, the channel and the comepliary portion establishing a

tortuous path between an interior of the cassetieaasurrounding environment.

8. The device of claim 1, wherein the cassette cm®p a recess at an end of the
cassette and a portion of the stem is receivetierrécess as the stem moves in the

inward direction for unlocking the first and secdadking surfaces.

0. The device of claim 1, wherein the base anddibnver comprise distinct
components from the cassette portion.

10. The device of claim 1, wherein

the base includes a slot near an end of the base,

the first locking surface is near the slot,

the second locking surface is on a tab on thé latm, and

the tab is at least partially received in the $twtsecuring the cover and the
base together.
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