1 A CARRIER AND A HOUSING METHOD FOR REDUCED PARTICLE CONTAMINATION Field Of
Invention 5 The present invention relates generally to carriers. In particular, the invention relates to a
carrier and a housing method for substantially reducing particle contamination. Background
Containers are often used to store and transport wafers or disks. In the semiconductor 10 industry,
wafers are processed into circuit chips of integrated circuits whereas disks are manufactured into
magnetic storage medium for use in storage deviceslof a computer. The wafers are typically made of

material such as silicon or galliﬁlﬁpé?ggﬁ B ﬁré"%ﬁé\ﬂ&j W%rocessing steps before they

become the final product. BpyRaslypihe disksar gither de Netalanaagesubstrates with process 15
coatings on one or both sides of the disks and are also subjected to a number of processing steps as

well. During manufacturing, the disks or the wafers are transported from place of manufacture to
processing faglifesfandagorlso transported within the processing facilities. The wafers are
particularly fragile and there is always concern for the possibility of breakage and/or other damages.

20 The WafefdGREEHRBAMEIUPA F5ieIRPREALYIREATICEONIAIRBTCH'R KISrHARRYO eIk Fapted and

shaped to prvideigednryalhoasiale cheinel® sor euiggaitien Yt & aY isartRIRitaaTIAaGeahioning means
for the wafers and the disks. It is of paramount importance that the enclosure is very clean and also

be able to preclude the entry of 25 particles or other contaminants. Any particles or other containments
in the contaipaikdgranmginere and cause damage to the wafers or the disks. Currently, there are many
substantially similar market for such contajners. Further, desi%?ﬁs{_ aré%]configurations

d h
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parts, agassatigstry, wafers are processed into circuit chips of integrated circuits whereas disks
are manufactured into magnetic storage medium for use in storage devices of a
computer. The wafers are typically made of material such as silicon or gallium
arsenide and are subjected to many processing steps before they become the final
product. Similarly, the disks can either be metal or glass substrates with process
15  coatings on one or both sides of the disks and are also subjected to a number of
processing steps as well. During manufacturing, the disks or the wafers are
transported from place of manufacture to processing facilities and are also transported
within the processing facilities. The wafers are particularly fragile and there is always
concern for the possibility of breakage and/or other damages.
20
The wafers and the disks are typically transported in containers. The containers are
adapted and shaped to provide a generally sealed enclosure together with secure
retention and cushioning means for the wafers and the disks. It is of paramount
importance that the enclosure is very clean and also be able to preclude the entry of
25  particles or other contaminants. Any particles or other containments in the containers

can adhere and cause damage to the wafers or the disks.

Currently, there are many substantially similar products on the market for such
containers. Further, designs and configurations of such containers are generally
30 standardized. Typically, such containers comprise three principal parts, a cassette
body, a top cover and a bottom cover. These components are preferably molded from
thermoplastics such as polycarbonate and polypropylene. Despite the vast selection
of containers products available, the majority of such containers still suffer from a



body, a top cover and a bottom cover. These components are preferably molded from thermoplastics
such as polycarbonate and polypropylene. Despite the vast selection of containers products available,
the majority of such containers still suffer from a 2 number of shortcomings. Mostly notably, such
containers still face a common problem of generating microscopic particles when the top cover
engages the cassette body during closure. This produces patrticles that contaminate the contents
carried by the cassette body. 5 U.S. Pat. No. 5,253 755 (Maenke) and U.S. Pat. No. 4,721,207
(Kikuchi) deS4TRebakishasieRBgst cArasiyaneiRo s ishirrEiBereosiidiniAks arBPMBkN The top

cover descriprshignga¢ & dMann kaisrddofie ghirRabidRRPr eREURIp o Arl emRigen e Afadeetie flaps of the

top cover that lock onto U-shaped recesses located at opposing ends 10 of the cassette body.
Although the®PAXIAIEY leRiiEesTlE POEUSES RMEFIBS S0RUIFR AIKLRE {Ha QB RIE 50RY cassette
body, its desjgndsssuteasdeaple and unwanted particles are produced when the protrusions
snap-latches over the U-shaped recesses to substantially contaminate wafers or disks placed in the
containérs. 15 U.S. Pat. No. 6,070,730 (Narisawa) attempts to overcome the shortcomings of the

containers ag degeibagirsidserke anmdnikeichndyuusineahinge difiansiorsaeikigp)tdestiobaiding hook
portions located at opposing ends of the cassette body. Although the design of the top cover of
Narisawa subREn GO ANER: ORI HHORIR, GPERIZER, Mn bR AR S0 T g Herion is

needed to figolesaestigohLitoeaen ¥ NRENRZ G ASKRIER hecMddhis araaias incuxeismscefduring
handling of Wafﬁrﬁ or disks in manufacturingﬂ, which will then inevitably slow down the rate of
[

production. 2BifBASMY, EJARCYBR D 9k PO MhgRRER RS SRTSIRTE e ArARRIHNY &hs are
requirerhto esfaiile pedetmnboep. ofXhader steplastigped hesesasearetiitwoiay totherovigira|
manufacturin% operation. 25 . . . .
atcess to the confines of the cassette body, its design is undesirable and unwanted
particles are produced when the protrusions snap-latches over the U-shaped recesses

to substantially contaminate wafers or disks placed in the containers.

15 U.S. Pat. No. 6,070,730 (Narisawa) attempts to overcome the shortcomings of the
containers as described in Maenke and Kikuchi by using hinged flaps to secure onto
protruding hook portions located at opposing ends of the cassette body. Although the
design of the top cover of Narisawa substantially alleviates the problem of creating
unwanted particles, a two-step action is needed to firmly secure the top cover to the

20  cassette body. This creates inconvenience during handling of wafers or disks in
manufacturing, which will then inevitably slow down the rate of production.
Additionally, modifications to and reconfiguration to existing automation systems are
required to enable performance of the two-step action. These are detrimental to the
overall manufacturing operation.

25
In accordance with the aforementioned issues, there is therefore a need for an
improved container for substantially reducing particle contamination and for enabling

seamless integration with existing automation systems.

30



In accordance with the aforementioned issues, there is therefore a need for an improved container for
substantially reducing particle contamination and for enabling seamless integration with existing
automation systems. 30 3 Summary In accordance with a first aspect of the invention, there is
disclosed a carrier comprising an enclosure. The enclosure comprises an end wall and defining a
containment space. The enclosure forms an edge for defining an opening to the 5 containment space
with the opening being shaped and dimensioned for Being covered by a cover. An end face defined
on the end \Aﬁ&lmﬁw&rdly opposes the containment space. An ingress is formed in the end wall for

providing acggssctdiiheoniatnneirsspagrctl ke itarapsdatriaredrand dinenasienaddarieeing covered
by a flap when the, cover covers the opening with the flap being formed on the cover and having a lug.

A 10 separafiBmRSINGxEhE8L0BEtINt AN icleswetomryiess anFetnaalhaa, delififd the end face

and a protrugigitain ifsnep s staatialyl CANEORPHS tantheidRofesEinisgCHNshEthgouE ke the carrier.
The protrusion protrudes from the end wall and is disposed proximal the separation wall with the flap

being gilideFYVBIYRETHERRES WHHRRBADIE Ir3Ane Sarfs! RriAYREESIRARAIAE RRIND KRAYESEN. The

separation WgllzleoSepstantindy fieene Rnstiuriunal i el Ibsiwesalyheppoetd gier@ngitRtsontainment
space when the lug engages the protrusion for securing the cover to the carrier, whe_rebg;?travel of

contaminantPftim MR BPETIB AN IBIRERIh AR S FIJY Y IdURGASHRSIR 1Ah SAREIBERL separation
wall. 20 In agpatelanme Withe3sSRosHag s pet dihthei ihentip heiRgreoiieia abyse dl g Gahearthromprising
an enclosure. The enclosure com risegsh%n ?‘fd all apd de iningﬂg contain entﬂsi)afe. The enclosure
forms . 1op 8L R GRERUII A AeIEE W (PSS TSR AT BCRS o hefing to the
containmentsspaegiohhealbextepensnosustidpestpirdime nsisnsdiarshsinmeave iegaiglaeover. An
end face L . . .

end face and a protrusion is formed substantially contiguous to the ingress for

securing the cover to the carrier. The protrusion protrudes from the end wall and is

disposed proximal the separation wall with the flap being guided over the ingress

when the lug travels along the ingress towards the protrusion. The separation wall

15  substantially forms a structural barrier between the protrusion and the containment
space when the lug engages the protrusion for securing the cover to the carrier,
whereby travel of contaminants from the protrusion to the containment space is

substantially impeded by the separation wall.

20  In accordance with a second aspect of the invention, there is disclosed a carrier
comprising an enclosure. The enclosure comprises an end wall and defining a
containment space. The enclosure forms a top edge for defining a top opening and a
bottom edge for defining a bottom opening to the containment space. The top
opening is shaped and dimensioned for being covered by a cover. An end face

25  defined on the end wall outwardly opposes the containment space. An ingress is
formed in the end wall for providing access to the containment space with the ingress
being shaped and dimensioned for being covered by a flap when the cover covers the
opening. The flap is formed on the cover and has a lug. A separation wall extends
substantially adjacent the ingress and substantially parallel the end face and a

30  protrusion is formed substantially contiguous to the ingress for securing the cover to
the carrier. The protrusion protrudes from the end wall is disposed proximal the
separation wall. The flap is guided over the ingress when the lug travels along the
ingress towards the protrusion. The separation wall substantially forms a structural



25 defined on the end wall outwardly opposes the containment space. An ingress is formed in the end
wall for providing access to the containment space with the ingress being shaped and dimensioned
for being covered by a flap when the cover covers the opening. The flap is formed on the cover and
has a lug. A separation wall extends substantially adjacent the ingress and substantially parallel the
end face and a 30 protrusion is formed substantially contiguous to the ingress for securing the cover to
the carrier. The protrusion protrudes from the end wdl is disposed proximal the separation wall. The

flap is guideQ%UEF BRVIRERELS RFRLFEH AR RGP HRIAG S AE SA3GPYE 4B VIR d4aI58 GRS, The
separation walhsyhistarsiadbeleimgsife dovetuatit barier Rebrasnthe PErttdaiammadttheAntainment

space when the Iug[ engages the protrusion for securing the cover to the carrier, wherehy travel of
contaminant&'f &Y 'EH%%HRJEFOH%QHH'@GHI%{?HF%W%fgéﬁaé‘@g}ﬁﬂgiaﬁ‘ﬂ%)b}fﬁﬂéoséﬂ%?}% separation

wall. 5 In acggggance with a third aspect of the invention, there is disclosed a housing method
comprising providing a carrier. The carrier comprises an enclosure comprising an end wall. The
enclosure defines a containment space. The enclosure forms an edge for defining an opening to the

containment|araeerdanceWifeaatirfiagi Qo threandenadnl therd bl sepasesthiey sasdaiament
space. An ingress is formed in the end wall for providing access to the containment space. The

ingress is sHESBRNSHE MHAVRLIE AR A bdifg COUBFSABY SR NTREAHE EBVEFEBI:AE A7 opening. A

separation wgdll exteadsslabsianiifineadjaseniihrigpass. amisuhseiats e ahetdge fid face. A
protrusion is formed substantially contiguous to the ingress for securing the cover to 15 the carrier with
i ai bR e dptipEd A s

the protrusictF JFSRH 8ThgRFBIA%AR BisFALABMEBeipRf ordrildracsd I.eﬁ*ﬂéfvﬁﬁusing
method urthgitaardprisppdREs iting AtsiovRINn 3pite. a AlehgrdenidingrprrndicWadywdiefefrom with the

SO eI G Access To the Contamment Spae. ThBInGrss is Shaped and timensioned 9 & 119
for being covered by a flap when the cover covers the opening. A separation wall
extends substantially adjacent the ingress and substantially parallel the end face. A
protrusion is formed substantially contiguous to the ingress for securing the cover to

15  the carrier with the protrusion protruding from the end wall and being proximal the
separation wall. The housing method further comprises providing a cover having a
flap extending perpendicularly therefrom with the cover being shaped and
dimensioned for covering the opening of the carrier and the flap having a lug formed
thereon, and inserting at least one article into the containment space of the carrier and

20  guiding the flap over the ingress with the lug traveling along the ingress towards the
protrusion. The separation wall substantially forms a structural barrier between the
protrusion and the containment space when the lug engages the protrusion for
securing the cover to the carrier, whereby travel of contaminants from the protrusion
to the containment space is substantially impeded by the separation wall.

25
In accordance with a fourth aspect of the invention, there is disclosed a carrier
comprising an enclosure. The enclosure comprises an end wall and defines a
containment space. The enclosure forms an edge for defining an opening to the
containment space with the opening being shaped and dimensioned for being covered

30 by a cover. An end face is defined on the end wall and outwardly opposes the
containment space. An ingress formed in the end wall provides access to the
containment space. The ingress is shaped and dimensioned for being covered by a
flap when the cover covers the opening with the flap being formed on the cover and



thereon, and inserting at least one article into the containment space of the carrier and 20 guiding the
flap over the ingress with the lug traveling along the ingress towards the protrusion. The separation
wall substantially forms a structural barrier between the protrusion and the containment space when
the lug engages the protrusion for securing the cover to the carrier, whereby travel of contaminants
from the protrusion to the containment space is substantially impeded by the separation wall. 25 In
accordance with a fourth aspect of the invention, there is disclosed a carrier comprising an enclosure.

The enclosuf8\¢Bh3rilds arfesePraliahaalirsERsc sHbsARBHY spaideentn e 1SS edfims an edge

for defining 3nRREHINY IR FALARMRRE PRCE MHYENS ARATIAGRABtRIBPEShAGGLHEMEensioned for
being covered 30 by a cover. An end face is defined on the end wall and outwardly opposes the

containment 8RS EaH NGPELY MEHEIGAVET S Hf i I8 FovIdiss TRREssRr R HeES JEnithiRmerd space. The

ingress is shapRGRNEXUMBNSRIBSEA TN edMt GRIE 6l ) astlapurtien dieHoirir&RvRIt e opening
with the flap being formed on the cover and 5 having a lug. A separation wall extends substantially

adjacen? theflABRAIE % ARICEHREN AN BLESIWNATL 1A i HeValticAon g UGN tRtially

contiguous telate. ingresssfarmeaorng the tavg! iokedashgied Rer dangarinidendresodhe end wall
and extends substantially cont&mus to at least a portion of the@%ress with the 5 flap being guided

over the ingré8JAe U eneRpeatnadiangg e irrharat e subtantialje MR AL BHIbn of the

flange is wedggrishpe@ebéartne BhngdhAdubctbereaNae Bt eReNeY tRE BRpesgitR JleroRanbae
separation wall substantially forms a structural, barrier between the flan%e and the containment space

when the lud ¥nSEHELthdaRBUETdP s TR e WAGESRY tAVELABIC Falorer@ntaminants

from the10 pretrusienttottee eaaiameneBbapasSubSaEEDIAIpeteP By etk Ry thatiapartion wall. Brief
Description Of The Drawings Embodiments of the invention are described hereinafter with reference to

the
Brief Description Of The Drawings

Embodiments of the invention are described hereinafter with reference to the
following drawings, in which:
15

FIG. 1 shows a partial an isometric view of a carrier;
FIG. 2 shows a front elevation of the carrier of FIG. 1;
20  FIG. 3 shows a side elevation of the carrier of FIG. 1;

FIG. 4 shows a partial sectional view of a flange and a separation wall formed on an

end wall of the carrier of FIG. 1 according to view ‘A’ of FIG. 2;

25  FIG. 5 shows an exploded isometric view of the carrier of FIG. 1 disposed between a

top cover and a bottom cover;

FIG. 6 shows a front elevation of the carrier of FIG. 5 with the top cover and the
bottom cover being attached thereto;

30
FIG. 7 shows a partial sectional view of a lug of the top cover being coupled to the

flange of the carrier of FIG. 5 according to view ‘B’ of FIG. 6;



following drawings, in which: 15 FIG. 1 shows a partial an isometric view of a carrier; FIG. 2 shows a
front elevation of the carrier of FIG. 1; 20 FIG. 3 shows a side elevation of the carrier of FIG. 1; FIG. 4
shows a partial sectional view of a flange and a separation wall formed on an end wall of the carrier of
FIG. 1 according to view "A' of FIG. 2; 25 FIG. 5 shows an exploded isometric view of the carrier of
FIG. 1 disposed between a top cover and a bottom cover; FIG. 6 shows a front elevation of the carrier
of FIG. 5 with the top cover and the bottom cover be(f’ng attached thereto; 30 FIG. 7 shows a partial
sectional viel Bf 8 BPRRRETS S e EirgEaRY Yor PREEF AR MEnRFO St E£AHRIIBE EIE . BPaccording to
view 'B' of FiGv&: 1B théGa®its afrasess flow diagram of a cover coupling process for coupling the top
cover to the carrier of FIG. 5; FIG. 9 is a sectional side elevation of the carrier of FIG. 5 with the top
cover and the 5 bottom cover being coupled thereto and a disk disposed therein; and FIG. 10 is a

process flowrji@ayasaafedtivpepigererinaibhgisiIRG dheicestien of Blwith thPeipitesdreperipdon 10 A
carrier and a housing method are described hereinafter for addressing the foregoing problems. An

embodiment®SfiHB FRYERRBINILeUPIRS BB G R A MBRRALIBRE YARYG. 1, which shows an

isometric view of the carrier 20, and FIG. 2, which shows a front 15 elevation of the carrier 20. As
shown in FIGS. 1 and 2, the carrier 20 comprises an enclosure 22 for defining.a containment space

24. The enclb&ard %5 EdHEASeL A GEER AL Y HRBE g o filisig the carTier of FIG. .

Detailed Description
10 A carrier and a housing method are described hereinafter for addressing the foregoing

problems.

An embodiment of the invention, a carrier 20 is described with reference to FIG. 1,
which shows an isometric view of the carrier 20, and FIG. 2, which shows a front

15 elevation of the carrier 20.

As shown in FIGS. 1 and 2, the carrier 20 comprises an enclosure 22 for defining a
containment space 24. The enclosure 22 comprises two opposing end walls 26 and
two side walls 28. Each of the two side walls 28 spans between the two opposing end
20  walls 26. Ribs 30 are preferably formed on the two opposing side walls 28 inside the
containment space 24 for supporting one or more disk (later shown). Alternatively,
the carrier 20 is for containing articles other than disks and for use in other

applications, for example, as a sterile container for medical apparatus or articles.

25  Asshown in FIGS. 1, 2 and 3, the enclosure 22 comprises a top edge 34 for defining a
top opening 36 and a bottom edge 38 for defining a bottom opening 40. Each of the
end walls 26 has an end face 42 outwardly opposing the containment space 24.
Furthermore, each of the end walls 26 has an ingress 44 formed therein for providing
access to the containment space 24. The ingress 44 preferably has a U shape. A
30 flange 46 extends from the end face 42 and is substantially contiguous to the ingress
44 of each of the end walls 26. As shown in FIGS 3 and 4, the flange 46 protrudes
preferably substantially perpendicular to the end face 42. A separation wall 48



two side walls 28. Each of the two side walls 28 spans between the two opposing end 20 walls 26.

Ribs 30 are preferably formed on the two opposing side walls 28 inside the containment space 24 for
supporting one or more disk (later shown). Alternatively, the carrier 20 is for containing articles other
than disks and for use in other applications, for example, as a sterile container for medical apparatus
or articles. 25 As shown in FIGS. 1, 2 and 3, the enclosure 22 comprises a top edge 34 for defining a
top opening 36 and a bottom edge 38 for defining a Hottom opening 40. Each of the end walls 26 has

an end face RETEIRNX&IEBEDHBYING AROEIHtAh R B AWIHIRIREANEHONARH B #RiNSnd walls 26

has an ingressh4dfaamegaRaeei ine BrRvfdagaccess to the containment space 24. The ingress 44
preferably has a U shape. A 30 flange 46 extends from the end face 42 and is substantially contiguous

to the ingress 44 of each of the end walls 26. As shown in FIGS 3 and 4, the flange 46 protrudes
preferably SW@HHQ”&O ﬂﬂ@gngi@H@GtQﬁb%@ﬂ&ﬁa@@ﬂ%gﬂd@e@%ﬁém WAl dfnénpisietafly extends

along ag)ortlon of the ingress 44 with the separation wall 48 bein substantlal parallel to the end
face 42 SRefBRMY RV RIRIDYARRIBTHARVEEREm Gl5PRHIME N h‘ib&osﬁ'i’ﬁia&ﬁ'ﬁ NHBH8EA8Y 5 being

covered by gibetosmaprverthe cdmribagtom cover 50 is substantially planar and fit-couplable to the
carrier 20. A top cover 52 is securable to the top opening 36. The top cover 52 comprises a
substantially planar lid portion 54 having two ends. A flap 56 extends from each of 10 the two ends of

the lid portiop dpapel/terpanatescatapitas endibB. opeaifgebs exiends solsi@tiabinpespeadicularly to
the lid portion 54 with he ree end 58 thereof bein eferablyr unded to correspond with the
U-shape of FROTRHERL e Re URRG R e POV K3 TorrRe SR B AT G the free end

58 thergpf. e The dndHex metruqﬁﬁtt@wmmr@mmmrawﬁ@@@ﬂa gd. vwh@rﬂ@rms@m@m 52is
Th 2
e eI TR Ty S FESIE Sorisn PR hET 2 BRI BefRy o 2

preferably rounded to correspond with the U-shape of the ingress 44.

Referring to FIG. 7, a lug 60 is formed on the flap 56 adjacent the free end 58 thereof.
15 The lug 60 protrudes towards the containment space 24 when the top cover 52 is
disposed over the top opening 36 of the carrier 20.

The top cover 52 is couplable to the carrier 20 through a cover coupling process 100.
FIG. 6 shows a process flow diagram of the cover coupling process 100. In a step 102

20  of the cover coupling process 100, the lid portion 54 is aligned over the top opening
36 with the flap 56 extending towards the ingress 44 of the carrier 20. In a step 104,
the flap 56 is guided over the ingress 44 with the lug 60 travelling along the ingress
44 towards the flange 46.

25  When the lug 60 abuts the flange 46, further displacement of the lid portion 54 of the
top cover 52 towards the top opening 36 in a step 106 resiliently bends the free end 58
of the flap 56 away from the flange 46 to allow the lug 60 to travel over the flange 46.
The lug 60 preferably has a wedge shape to enable sliding of the lug 60 over the
flange 46. To further facilitate sliding of the lug over the flange 46, a bottom portion
30  of the U-shape of the flange 46 whereat the lug 60 abuts preferably has a ramp portion
62. The ramp portion 62 has substantially a wedge shape for further shape-
complimenting the wedge shape of the lug 60. Once the lug 60 has travelled over the
flange 46, the flap 56 biases the free end 58 thereof towards the end face 42 in a step



FIG. 6 shows a process flow diagram of the cover coupling process 100. In a step 102 20 of the cover
coupling process 100, the lid portion 54 is aligned over the top opening 36 with the flap 56 extending
towards the ingress 44 of the carrier 20. In a step 104, the flap 56 is guided over the ingress 44 with
the lug 60 travelling along the ingress 44 towards the flange 46. 25 When the lug 60 abuts the flange
46, further displacement of the lid portion 54 of the top cover 52 towards the top opening 36 in a step
106 resiliently bends the free end 58 of the flap 56 a%vay from the flange 46 to allow the lug 60 to
travel over tHO§taty &85 A8Gu e dgrEflatshPha¥es e de¥hAD oSerAiNg Eeifeg SPYRE lug 60
over the flampedhe @ity facilitate sliding of the lug over the flange 46, a bottom portion 30 of the
U-shape of the flange 46 whereat the lug 60 abuts preferably has a ramp portion 62. The ramp portion
62 has substantially a wedge shape for further shape- complimenting the wedge shape of the lug 60.

Once the lug rﬁ%@%ﬁeﬁf@%l'@ﬁrﬂ‘i’@fﬁ H&Nﬂéﬁﬁ‘%‘l@g Wdflﬂﬂﬁ@ﬂpéﬂgﬁﬂmﬁim ﬁ*ﬂﬁaﬁ@cm@tﬁ@ﬁf towards
the end face 42 in a sgap 8 108. In the st(%f 108, the lug 60 latches over the flange 46 for securing the
i

top cover 52tNhlIeAiePFHCIpSBRNStalsd BB RABIFHIBHIBLAM HauE! dTUE G RINGE 6 results in

particulationsjsaeé the lug @ Rartiete so0eBrtatanturie A heRtianithiay thavehdiéedke gontainment
space 24 of the carrier to contaminate contents held within the enclosure 22. Additionally, snapping

effect of the HEETUARAEY, SRARGDREHATN AP iR GHPEREING biﬁ%@f@ﬁ%%ﬂﬂé?%c‘fg delivery of

the particlesitpinasigpthegcrirtpenAias denaes & tHdphhrietoisviRe sepasatianeatl ¢acubstantially
forms a structural barrier between the lug 60 and the containment space 24 when the lug 60 engages

the flange 46. The separation wall 48 substantially impedes travel of particles, specifically particles

that armimpaicégeneratedépdngistenalPas isiostaatcotdasme atssRaae A barhier lesnedportion 62 of the
flange 46 su stantiallé smoothens travel of the |l\JA%60 hereover to 15 redHce frictiongdly T%%nerated

particles. Th'%aM 2B N BB BIHEHRgEesg? When the lug 60 engages the Tlange 4b.

separation wall 48 substantially impedes travel of particles, specifically particles that
are impact generated in the step 108, into the containment space 24. The ramp
portion 62 of the flange 46 substantially smoothens travel of the lug 60 thereover to
15 reduce frictionally generated particles. The ramp portion 62 of the flange 46
functions in tandem with the separation wall 48 to substantially reduce particulation
from use of the carrier 20 and particle contamination of articles contained in the

carrier.

20  To remove the top cover 52 from the carrier 20, the free end 58 of the flap 56 is
displaced away from the end face 42 to allow initially traversing of the lug 60 across
the flange 46 and subsequently displacement of the lug 60 along and away from the

ingress 44.

25  As shown in FIG. 9, the carrier 20 enables a disk 64 to be housed therein using a
housing method 200. FIG. 10 shows a process flow diagram of the housing method
200. The carrier 20 and the top cover 52 are first provided in a step 202 of the
housing method 200. Next, one or more of the disk 64 is inserted into the
containment space 24 of the carrier 20 in a step 204. A loading mechanism (not

30  shown) preferably inserts the disk 64 into the carrier 20 and sits the disk 64 between
the ribs 30. The ingress 44 facilitates access to the containment space 24 by the
loading mechanism. Next, both the top opening 40 and the ingress 44 are covered by
the top cover 52 using the cover coupling process 100.



functions in tandem with the separation wall 48 to substantially reduce particulation from use of the
carrier 20 and particle contamination of articles contained in the carrier. 20 To remove the top cover
52 from the carrier 20, the free end 58 of the flap 56 is displaced away from the end face 42 to allow
initially traversing of the lug 60 across the flange 46 and subsequently displacement of the lug 60
along and away from the ingress 44. 25 As shown in FIG. 9, the carrier 20 enables a disk 64 to be
housed therein using a housing method 200. FIG. 18 shows afgrocess flow diagram of the housing

method 200!MtHE (ARABINBITENARH & (S S RISDNQHS NS MSEBORIE AFSPUREY S8R IR OBlsing

method 200 ¢MeyHiRiRAtOTOMakR Ofientisk Gdrs dnariisiAdnttéheof Qi MAsicRRAERES of the carrier
20 in a step 204. A loading mechanism (not 30 shown) preferably inserts the disk 64 into the carrier 20

and sits the SRV BRAVEORINESbs AR in Gl¥s Q0 RIREHERI- s TRetHEE i iSent space

24 by the logRinesere¢hanishe Ripdchotd ik taaIrremnBAS-Bnc\iRe IDgaES diécRigieouRied by the
top cover 52 using the cover c??gd;{yling process 100. 9 In the foregoing manner, a carrier and a housing

method 2ire GERETBYHCARREFSRRBr JROUMERIAREAR Bt thadmvaiodh 46PYHARLSRthERRR going
disadvantagggdodpigRrentienaltainers. Although only one embodiment of the invention is
disclosed, it will be apparent to one skilled in the art in view of this disclosure that 5 numerous changes
and/or modification can be made without departing from the scope and spirit of the invention. 10
Claims 1. A carrier comprising: an enclosure comprising an end wall, the enclosure defining a
containment space and for forming an edge for defining an opening to the



5 containment space; an end face defined on the end wall and outwardly opposing the containment
space; an ingress formed in the end wall for providing access to the containment space; 10 a
separation wall extending substantially adjacent the ingress and substantially parallel the end face;
and a protrusion formed substantially contiguous to the ingress, the protrusion protruding from the end
wall and being adjacent the separation wall, 15 wherein the opening is shaped and dimensioned for
covering of the enclosure by a cover, the ingress is %f}llaped and dimensioned for covering of the
ingress by a@!ﬁ’érwhen the cover covers the opening, the flap is formed on the cover and has a lug,
the protrusioh is forSERUKAGIWEINF of the carrier, the flap is guided over the ingress when the lug

travels along the ingress 20 teauisidecBrabiisiian, dhesrpatationmealbseiestratiatiiimgns a structural
barrier between the protrusion and the containment space when the lug engages the protrusion for

securing the cover FORRANEAREFPAITAEHy A lRIBNGoAtaRITRAes ABHTTFRE HIRRESION (0 e
containment space-éhifpntiptydmpeded by the separation wall. 25 2. The carrier as in claim 1, the
enclosure further comprising: two opposing side walls; and a plurality of ribs formed_on the two

opposing side walls within®h&éNdofRSmARIINES QRS S PHAINGNS RUNASAlY LARRSID BeThe carrier
as in claim 1, the ingiiggsnAdyingpack) shape. 11

an ingress formed in the end wall for providing access to the
containment space;

10 a separation wall extending substantially adjacent the ingress and
substantially parallel the end face; and

a protrusion formed substantially contiguous to the ingress, the
protrusion protruding from the end wall and being adjacent the separation
wall,

15 wherein the opening is shaped and dimensioned for covering of the
enclosure by a cover, the ingress is shaped and dimensioned for covering of
the ingress by a flap when the cover covers the opening, the flap is formed on
the cover and has a lug, the protrusion is for securing the cover of the carrier,
the flap is guided over the ingress when the lug travels along the ingress

20 towards the protrusion, the separation wall substantially forms a structural
barrier between the protrusion and the containment space when the lug
engages the protrusion for securing the cover to the carrier,

whereby travel of contaminants from the protrusion to the containment

space is substantially impeded by the separation wall.

25
2. The carrier as in claim 1, the enclosure further comprising:
two opposing side walls; and
a plurality of ribs formed on the two opposing side walls within the
containment space for supporting at least one article.
30

3. The carrier as in claim 1, the ingress having a U shape.



4. The carrier as in claim 1, the flap extends substantially perpendicular to the cover. 5. The carrier as
in claim 1, the flap extending from the cover and terminating at 5 an end portion and the lug being
formed adjacent the periphery of the flap and away from the end portion of the flap. 6. The carrier as
in claim 1, the separation wall being formed substantially perpendicular to the end face. 10 7. The
carrier as in claim 1, the protrusion being a flange extending substantially contiguous to at least a
portion of the ingress. 8. The carrier as in claim 1, attteast a portion of the protrusion being wedge- 15
shaped for dghiding THE IERHRERSVeFRIFR 4 ke ilgR Ryieaas BHESHBHAYoRErBR diMniP tHE cover to the
carrier. 9. The carriggas.in claim 1, further comprising: a slide being formed as a portion of the
protrusion for guiding the lug 20 thereover when the lug engages the protrusion for securing the cover
to the carrier. 10. The carrier as in claim 8, the lug being wedge-shaped. 25 11. A carrier comprising:

an enclosuregs comprisingapieas ivalhite emel Ry exdaiminprrormantaitrerhanagriaathipatforming a
top edge for defining a top opening and a bottom edge for defining a bottom openirg]; to the

containment spaceAAMEhRPACD AR ke lbe hena fartied adiacstii agy8PpYsH Nt daB @@ ntainment
space; an ingress foyageriitiieend petidaroprieeidisgy access to the containment space; 12 a

separation wall extending substantially adjacent the ingress and
6. The carrier as in claim 1, the separation wall being formed substantially
perpendicular to the end face.
10
7. The carrier as in claim 1, the protrusion being a flange extending substantially

contiguous to at least a portion of the ingress.

8. The carrier as in claim 1, at least a portion of the protrusion being wedge-
15 shaped for guiding the lug thereover when the lug engages the protrusion for

securing the cover to the carrier.

9. The carrier as in claim 1, further comprising:
a slide being formed as a portion of the protrusion for guiding the lug
20 thereover when the lug engages the protrusion for securing the cover to the

carrier.
10.  The carrier as in claim 8, the lug being wedge-shaped.

25 11. A carrier comprising:
an enclosure comprising an end wall, the enclosure defining a
containment space and for forming a top edge for defining a top opening and a
bottom edge for defining a bottom opening to the containment space;
an end face defined on the end wall and outwardly opposing the
30 containment space;
an ingress formed in the end wall for providing access to the

containment space;



substantially parallel the end face; and a protrusion formed substantially contiguous to the ingress, the
protrusion protruding from the end wall and being adjacent the separation 5 wall, wherein the top
opening is shaped and dimensioned for covering of the enclosure by a cover, the ingress is shaped
and dimensioned for covering of the ingress by a flap when the cover covers the opening, the flap is
formed on the cover and has a lug, the protrusion is for securing the cover of the carrier, 10 the flap
being guided over the ingress when the Iu? travels a]rgng%the i_n?ress towards the protrusion, the

u

separation wall substantiaflySERFFIQTstWRHU pxieRdire rsBsiaEATlY ccHivtenbidrea g ERRs Bitainment

space when the lug psgagesyparBnelritieRdeaseendng the cover to the carrier, whereby travel of
contaminants from the protrusion tQ the containment 15 space is substantially impeded by the

separation wall. 12. The carmSPELSIAEIAREE, SIOTARILreSRIHRCLBNIBritg NBIRSDpPBsing side
walls; and a pluralityrefriiisfosread R o eRGiNe RIGAIVBEMYIHIAdAR] #@ cepipafigient space

for supporting at least one article. 13. The carrier as in claim 11, the ingress having a U shape. 14. The
carrier & in claim ﬂ?uhe flap extends substantially perpendicular to the 25 cover and terminating at

an end portion and the lug\prirghfereneg ashaneistbeadearipledirehtieniaradwmay tpmethe end
portion of the flap. 15. The carrier as in claim 11, the separation wall being formed substantially

perpendicular to th&NGRPHRLY3H S EFHES AL LSRR A RSP HERYE Y Hage
extending substanti@llyhgertdyoasiip alheaficaceorieneithdrgensamtbatdpasterhad on

the cover and has a lug, the protrusion is for securing the cover of the carrier,
10 the flap being guided over the ingress when the lug travels along the ingress
towards the protrusion, the separation wall substantially forms a structural
barrier between the protrusion and the containment space when the lug
engages the protrusion for securing the cover to the carrier,
whereby travel of contaminants from the protrusion to the containment

15 space is substantially impeded by the separation wall.

12.  The carrier as in claim 11, the enclosure further comprising:
two opposing side walls; and
a plurality of ribs formed on the two opposing side walls within the

20 containment space for supporting at least one article.
13.  The carrier as in claim 11, the ingress having a U shape.

14.  The carrier as in claim 11, the flap extends substantially perpendicular to the
25 cover and terminating at an end portion and the lug being formed adjacent the
periphery of the flap and away from the end portion of the flap.

15.  The carrier as in claim 11, the separation wall being formed substantially
perpendicular to the end face.
30
16.  The carrier as in claim 11, the protrusion being a flange extending

substantially contiguous to at least a portion of the ingress and at least a



portion of the protrusion being wedge-shaped for guiding the lug thereover when the lug engages the
protrusion for securing the cover to the carrier. 17. The carrier as in claim 16, the lug being
wedge-shaped. 5 18. The carrier as in claim 11, the bottom opening being shaped and dimensioned
for being covered by a bottom cover. 19. A housing method comprising: 10 providing a carrier
comprising: an enclosure comprising an end wall, the enclosure defining a containment space and for
forming an edge for defining an opening to the conté%mentﬁsﬁgace; an end face defined on the end

wall and outwardly BYHOSIR] the EtESHeRBa: WpdeerShrPRtyfRE IWHRB IR IHE MRIGRYME for

providing access tofign W@éﬁéﬁ@&ﬁe&ﬂﬂé@réﬂ%éf&f%s@aﬂﬁmgiwm ghneqsigned for covering
of the ingress by a flap when the cover covers the opening; a separation wall extending substantially

adjacent the ingress 20 and substantially parallel the end face; and a protrusion formed substantially

contiguous tehe inpHesari®sr servERhING cavan@btieycRetge-dhgppgotrusion protruding from the end
wall adjacent the separation wall, providing a cover having a flap extending perpendicularly therefrom,

25 the cover being shaped and dimensioned for covering the opening of the carrier, the flap having a

lug formed thereon rinsestiner at IFpskane artisdenisttortnepeantginameantsirecant ieneasigisdand guiding
the flap over the in%ress with the Iugotraveling along the 30 ingress towards the protrusion,
or being covered by a bottom coveér.

19. A housing method comprising:
10 providing a carrier comprising:
an enclosure comprising an end wall, the enclosure defining a
containment space and for forming an edge for defining an opening to
the containment space;
an end face defined on the end wall and outwardly opposing the
15 containment space;
an ingress formed in the end wall for providing access to the
containment space, the ingress being shaped and dimensioned for
covering of the ingress by a flap when the cover covers the opening;
a separation wall extending substantially adjacent the ingress
20 and substantially parallel the end face; and
a protrusion formed substantially contiguous to the ingress for
securing the cover of the carrier, the protrusion protruding from the
end wall adjacent the separation wall,
providing a cover having a flap extending perpendicularly therefrom,
25 the cover being shaped and dimensioned for covering the opening of the
carrier, the flap having a lug formed thereon;
inserting at least one article into the containment space of the carrier;
and
guiding the flap over the ingress with the lug traveling along the
30 ingress towards the protrusion,
wherein the separation wall substantially forms a structural barrier
between the protrusion and the containment space when the lug engages the

protrusion for securing the cover to the carrier,



wherein the separation wall substantially forms a structural barrier between the protrusion and the
containment space when the lug engages the protrusion for securing the cover to the carrier, 14
whereby travel of contaminants from the protrusion to the containment space is substantially impeded
by the separation wall. 20. The method as in claim 19, the enclosure further comprising: 5 two
opposing side walls; and a plurality of ribs formed on the two opposing side walls within the
containment space for supporting at least one articlet®21. The method as in claim 19, the ingress

having a U shape. 10 22.'YiEeReide L ircaaminea s {Eo M e rioHyS QR dhstranfabems&hdicular to

the cover and termipgéing gj@mmﬂyqrﬁggu@@gmﬁelg beifienfarmed adjacent the periphery of the
flap and away from the end portion of the flap. 15 23. The method as in claim 19, the separation wall

being formed substantially perpendicular to the end face. 24. The method as in claim 19, the

protrusion being a fiapaAendandinocistontialbheRiRtiEURIEP eddgriiggportion of the ingress and at
least a 20 portion of the protrusion being wedge-shaped for guiding the lug thereover when the lug

engages the protrusion fof42QRRAYMAS'E8V TS #0¢ carrier. 25. The method as in claim 19, the lug

being wedge-shaped. 25 26pibraRtyieif GAFBITARIE aR ENCIQwIsHEOsTHYISIog walRN@iwal, tiee enclosure
defining a containment space and for forming an edge for defining an opening to the containment

space; an end faceSQBHHEEYH $RaceAAnRPARINE MeaehPBnPUSHRg the 30 containment space:

21.  The method as in claim 19, the ingress having a U shape.
10
22. The method as in claim 19, the flap extends substantially perpendicular to the
cover and terminating at an end portion and the lug being formed adjacent the
periphery of the flap and away from the end portion of the flap.

15 23.  The method as in claim 19, the separation wall being formed substantially
perpendicular to the end face.

24.  The method as in claim 19, the protrusion being a flange extending

substantially contiguous to at least a portion of the ingress and at least a

20 portion of the protrusion being wedge-shaped for guiding the lug thereover
when the lug engages the protrusion for securing the cover to the carrier.

25.  The method as in claim 19, the lug being wedge-shaped.

25 26. A carrier comprising:
an enclosure comprising an end wall, the enclosure defining a
containment space and for forming an edge for defining an opening to the
containment space;
an end face defined on the end wall and outwardly opposing the
30 containment space;
an ingress formed in the end wall for providing access to the

containment space;



an ingress formed in the end wall for providing access to the containment space; 15 a separation wall
extending substantially adjacent the ingress and substantially parallel the end face; and a flange
formed substantially contiguous to the ingress, the flange protruding from the end wall and extending
substantially adjacent at least a 5 portion of the ingress, wherein the opening is shaped and
dimensioned for covering of the enclosure by a cover, the ingress is shaped and dimensioned for
covering of the ingress by a flap when the cover coélérs the opening, the flap is formed on the cover

and has a lug, the flange & RSPSEURhYAIE %R?merrsé”&%{ﬁq@ﬁ”ﬂﬁead@‘?% i URHESSvadhe ingress

when the lug travelsalaastidIf) ipsrars tavaidsadbeafiange, at least a portion of the flange is
wedge-shaped for guiding the lug thereover when the lug engages the flange, the separation wall

substantially forms a struét(3NFadEMBe RSP fEB UARP HetR e HIERE sPScAldeen the lug
engages the flangepietsRetingiherroyed iRdhasarsaendmy hepshnieanehofacontamiaaits from the

protrusi%n to the coggﬁii%rr?gp%h g?r?g(:r%siss, substantially impeded by the separation wall.
wherein the opening is shaped and dimensioned for covering of the
enclosure by a cover, the ingress is shaped and dimensioned for covering of
the ingress by a flap when the cover covers the opening, the flap is formed on
the cover and has a lug, the flange is for securing the cover of the carrier, the
10 flap is guided over the ingress when the lug travels along the ingress towards
the flange, at least a portion of the flange is wedge-shaped for guiding the lug
thereover when the lug engages the flange, the separation wall substantially
forms a structural barrier between the flange and the containment space when
the lug engages the flange for securing the cover to the carrier,
15 whereby travel of contaminants from the protrusion to the containment

space is substantially impeded by the separation wall.
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