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SHI PPER W TH TOOTH DESI GN FOR | MPROVED LQADI NG Thi s
application clains the benefit of U S. Provisional
Application Serial No. 60/510,412 filed QOctober 9,
2003, the sane being incorporated herein by reference.
This invention relates to substrate carriers and

cont ai ner SHIPBER Wil PUDTH BESSNFOR ]15]1’!1@\5}113‘ EOADING
spaced array. Background The conputer and

sem conduct or industry requires storage and

t r anSipisr anplipasion oflat ropnefit i sU So Presosiensl Syppheatign Serial No.
i i

P R Pl e B0 i o REor L AR Y B, |

al ways concern for the possibility of breakage and/ or

C ausThng mheamag:e relates tolsebsimalesdartisre sndoconttinves whare the substrates are
FLUPLL D tge processi ng and manufacturing steps.

|5’ S$H*&ubstrate carriers have spacers or

"teeth" extending inwardly fromthe sidewalls to

space the substrates from eBadkgajuhér. The teeth

general Iy have a uniformcross-section along their

| en Shi ppers, 10 for, nenoryy di sks typically

conp %80131”355@& ieglﬁ%dB?tO%%§SW§eﬁ‘HFeﬁu ageaanfidﬁnmtm of
mirhoBNTisis BOEIRPIt&RT drik@s.as il lustrated in Figure 7
having portions cut-away. The body portion has

opposi ng side walls 20, 22 and opposing end wal | s 24,

26. HndioRsasengnd j treseant of maeomndiskulioy ethei Mgfore diefeinafter
“s8BstRtesT PRAGR [Palvlyd \Qnblerh & BRREIALL ST brée&aéé ok bﬁﬁingﬁamage

posi tioned and spaced array. The cassette has an o
tottbi)s@fﬁ&??él op pRATVisfointesHPINE the pmwmémngfae@mm @teléﬁf Many

tyhék%f@ﬁ'ﬁﬁti-a% cRRdls BEeS §cefscbrt“té‘§th5 WS hdi (f]?ﬂmltﬁesmgeq"alls to

ave U shaped openin to permt a CeSS
spgeshthe ﬁqwﬁﬂt@cﬁﬁmcﬁaalp Qﬂﬂ; r @he teatht genetally davals shidornieress-section

ﬁ&%ﬁ?"l@égt%%h@%@o lg)%fageﬁn&a&ﬁ%@ y&&‘gl\%g:ﬁﬁgnée Ca%?ett%b or body

ngs
PQEle:; 2etop caver 14 hndsa bettara cover UAias eldusSated as Figatechhaviiys portions

The s are
Cuﬁﬁgggpor at egg ﬁg?‘é’%ﬁ’ gl?osfn &r e%c%aly\%?o a% ﬁa Raditiide end walls 24,
26eriiewpipesieg sidewillscavs mwafdlxa faoing nedtipBabr spudest todbkl the substrates

nSEEAH bR ) GonEu s DB Shg Pk L o4 858 e

baitamt 346 td agcoyumodate cleaning of the carrier and access to the substrates. Endwalls

a
-y

have U-shaped openings 40 to permit access to centrally located apertures in the hard
disks. The top cover is configured to cover the open top as well as the U-shaped openings
of the endwalls. Such carriers are illustrated in United States Patent Nos, 4,557,382 and
5,253,755. These two patents are incorporated herein by reference. .

One difficulty encountered in the use of conventional substrate carriers is that the
substrates do not always load perfectly into the slots in the carriers. This is particularly
true for hard disk shippers such as illustrated in the ‘382 and ‘755 patents. The slots,
which are defined by ribs or teeth on the sidewalls, are designed to vertically receive the
disks and provide a separation that keeps the disks from contacting each other. The disks,

however, sometimes come to rest on top of the teeth that separates the slots and do not
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true for hard di sk shippers such as illustrated in the
382 and " 755 patents. The slots, which are defined

by ribs or teeth on the sidewalls, are designed to
vertically receive the disks and provide a separation

t hat keeps the disks fromcontacting each other. The

15 kst in HOVBVBIA. caid ORI BB R ehCdTBks! NslaadultOflo iy &an&maged
teeth that separates the’slots and 56 not ? seat
rninfeRisres Wih paprgsEngn ¢ ntwrdigugtom deneeded sk gvoidshiy problem and
fSzb codt rﬁd@xgéﬁ? %?%ogﬁicgm%dexmgﬁ% ltcﬂ)thﬁ% Eﬁm%(\‘b&cglre such a
processi ng onfiguration is nee

gondprrettanand  ni ni ni ze cost and expense of

nodi fications of existing tooling to manufacture such

a configuration. 5 Sugyar [ nvention In

preferred enbodi nents, —§H¥#$%%é¥~§gpgﬁgnory di sks
conprises a cassette or body portion having an open

top amd>ra‘énéﬂpaﬂbdﬁ@hém§na shippep feroMermory Qdigke dptiftl] @R[Akkette or

t Qp, a bottom cover to cover the bottom The body
oY PPEiRr R ng o7 GETTHGD 4ntian RS RO RIS MR the opén.top,

andld lﬁattoﬂ_lhfbvh\/\@ i ElahyBbtictn. CTEN bRBVRorNdr Hhs dpp@iry £idb walls and
EB %Prtlfns and an 10 _inwardly convergi hg bottom
PPt 8

vellsq Hiedwaaidesvala e haya vdthy? Yeaficrhepner ppghons and an

ihRedly coBverBiRAGB#en PBFioR! ReidShdiwant Havlé%xdaraﬁefacmg clongate teeth
substrates in a vertically positioned and Spaced

o SpaggTs defining slodp holddhe sihbtratesdn g vertisai mm@p@hamogpap@d array.
RAIR tREER chfinum A6 1RAREN o%% Eheh?én ﬁotﬂﬂpﬁ{d caltBlobif s ¢ upper

portion at the vertical tion of the side wal

‘&H&abp@aﬂw &t gienvpriicslwpper rmrttmoﬁ the S!dﬁFeWildbtﬂthb AcpBYEligtng lower
ktidng tRd g&tdﬁ?#}blﬁon DReheCORY G, "gnd gcyefﬁ% 1gﬂ| rle%n]g&ftlon of each

each 15 tooth l'ows the convergen
tpthifplénves the converashetenicthe bottonh poxtiony ef i niglewhlisneThe converging

f
1PRE o il SRk r Bl Pl ol AipllbgBiebr e oot
ah thetupper pprtonipdividing for mpmveni\wtfopmnbamracmeng disks to minimize or
SGEk {
e:j ncor&)Pjg?Ié&ﬁ% a7 ?%3%1[ n%lgng SSmI ne £ ﬁg s%‘f’lg?% E% f%ehdl%]@ ggjehing and
redipg dnsike Iimpabf:fqlme rtgethz matherrthamt bﬂgg dullyt feeeivedpinothe kloas. Preferred
ather .t han recei

eél 1ghénreflec}1 %9 ]%CWS#%@H%@C i eSl At P s%o&‘f; ﬁ%egg?‘%génst.the open
lmuoﬂlam:b&ttet) puidathb disks inhethe esspdetiagljlos eThis effectiofgividens each slot
S8 e B BRBF i 55 P SRR W Bt
converging portion, higher tecth elevation with respect to the sidewall for improved wafer
alignment. Particular embodiments provide for, at the same location, a greater or sharper
taper of each tooth at the lower converging portion. Particular embodiments provide a
reduced diameter apex of each tooth at the lower converging portion compared to the
upper portion for minimizing the potential of disks coming to rest on top of the teeth.
Particular embodiments provide a continual and smooth transition of the relatively wide
apex on each tooth at the juncture of the upper portion and lower portion to the sharpest
peak directly adjacent the open bottom. Particular embodiments provide a transition from
a flattened apex on each tooth at the juncture of the upper portion and lower portion to a

rounded narrow peak directly adjacent the open bottom. Particular embodiments provide a
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SO as to provide a larger receiving region. Particul ar
enbodi nents provide, at the | ower convergi ng portion,
hi gher teeth elevation with respect to the sidewal |
for inproved wafer alignment. Particul ar enbodi ments
provide for, at the sanme |ocation, a greater or

100 thAHeRAF profild RRGS ciikeRAE With @Rt dircahferdiec bfder diserbeginginggt the
_portion. Particul ar ,errbfgdl nt S?rﬁig w&&a reducedd.uS as the

justareeeEyech SsuRper BTERR elowEh faofh erdthr,iRs @ LSV Y

toeﬁxr JprbﬁcrfeQ ARApRE bbtfont. NOthe BRRIdiRNS providb Gor conibindtionnof these
the potential of disks comng to rest on top of the
fesmeash. Particul ar enbodi ments provide a continual and
snooth transition of the relatively wide apex on each

tooth fé’}&%:% Qﬁ%&@ﬁé& Sy i&%@lﬁoh‘ RRES 1ReE {d £RigRENAIQWRIT error in

portion pest 30 peak directly adjacent the
thepesititing ofn diffkrrtsiletiatbeinginsdisdinios shtovi de a
transition from a flattened apex on each tooth at the

juncture of the er. perLio I PbiBfd Pe@int and
r ourfte &F2REY raé‘\a/ B‘ﬁ%ﬁta |r°gc{hfy é{%]ﬂggeﬁrﬁ{ te%%%g%ot?o}% o
niRgpldobig et D diskdialigrinsettad jicotie desete iPminiroizedive elhinated.
profile that is concentric with the circunference of

t he di sks begi nni ng at e .juncture,bet n p

por t foffagFe ég‘ér?%f'%g‘i&? %é]g‘et #gffl%gslsath%teéﬁggﬁ) %Jél%?lg@ i %y _be
a@Drmipl hed loROdKiktAR Rl2GRC PoBudt vy minesrilbot txaiusi@lpeemoving addition

enbodi ments_provide for.  conbinations of these
steelffom the maldsyet fhedeclh MIMA ARy ant age of the invention

is that there is a higher margin of error in the

POSi hi @Rt adRentis lof e iS+HRGAN RliRatRetich Petfonririce dhiradteristics

a slot. A feature and advantage of tge inventtid%n.i S tion fo &
arernnt affeeeshen mindmplicafosted By Pdding i conBgERoRT OfRg kyyention
cpﬁg&%g inserted into the cassette is mnimzed or

elrmnated. A feature and advantage of the invention

Is that the inprovenent may be 10 acconp]i shfz}g on

exi st fegrurs! andt advanagscidbe inyensionrnthet ytiligation gf jag yidep slot and

¢ IR U Gl k%pre%xf%eﬂeéiég%gj EOR 19 ledSp @ bbtsin a8@ ot on the

of Mg ar ea. ure @ vantage of the invention. .
viemtichIngdrtiarishefr the deetho pevamplishet theaitpeavied ffimaedioniee Whils minimizing

af fected, or, m ni fi ;c@00Hri8nd Bthe teeth do not have
cg%ﬁipﬁ A f‘%‘?i e p!ﬁg@ét #eﬁs‘f%n%?r}] ?%n‘g%l% aIgd ! °
the full tooth profile of the tooth at the open bottom.

Figures
Figure 1 depicts a perspective view of cassette;
Figure 2 depicts an end view of the cassette of Figure 1;
Figure 3 depicts a side elevational view of the cassette;

Figure 4 depicts a cross-sectional view of a cassette with a disk in place;

Figure 4a is a cross sectional view taken at 4a-4a of Figure 4;




10

15

20

25

cassette. 15 A feature and advantage of the invention

is that utilization of the wider slot and greater

gui de-in areas only on the region adjacent to the open
bottom and not on the vertical portions of the teeth
acconpl i shes the inproved functioning while m nimzing
cost Fafiffe #8is@ftkoss bRBSaPYRW thilen aB4ELF Fikutdiat the

vertical portions of the teeth do not have ‘the full

tooth profile of the tooth at the open bottom 20

Fi gufsire 4 iggcross sagberiab visw dakse pisfsetstofliguiedw of

cassette; Figure 2 depicts an end view of the cassette

of Fi : j : ' .Si | evati pnal vjew.
of 1 R b GG FAGS S, 98 o) R A Wireu e
Niew of a cassette with a disk in place; 25 Figure 4a

is a cross sectional view taken at 4a-4a of Figure 4;

3 Figure 4b is cr.oss. sectiognal ,view taken at 4b-4b .

of  Flie® Sl pasia TeePs bR gl G doiheh i pigm openin of
thebasgettat 4c-4c of Figure 4; Figure 5 is an enl arged
partial perspective view of the region A denoted in

Figure 1; 5 Figure 6 i.s an en]arged partial .

pers&%lf? vds 9 elrvatonal Yigw of s pricr pg disl shippes jeth agawette, a top
dobe&, idaottbM.cotdrgure 7 is an el evational view of a

prior art disk shipper with a cassette, a top cover,

and a bottom cover. Detailed Description of Preferred
Enbodi nents 10 Raied Descnphionof Breferjed Embodipesis

as Lt izt 5 of a
substrate carrier configured as a cassette of nenory

di sk pihidR Flefh depT%liraﬁ@t&sﬁéﬁsgof?su%Mﬁ!té:Mr Qgr{ffgélﬂafd R Aastic of

shipper with a top cover an ot t om COVer
manany flisk slkipparn The paseettads tyPicgiiy partiof a ek ehippe with atap cover and

boitbin S5¢LAR4 fiRstidd tn plor atlFigure 7. The cassette has two endwalls with 50, 51
with U shaped openings 54, an open top 56, an open bottorm 57, two sidewalls 82, 84 with
vertical upper portions 85, and converging lower portions 86, an outside surface 87 and, as
illustrated in Figures 5 and 6 in detail, slots 100 that are defined by ribs or teeth 102. The
teeth have apexes 104, 106 typically configured as rounded portions. Rounded portion
104 is shaded in Figure 6 for clarity to emphasize that the rounded portions 104, 106 are
distinct from conventional approaches that generally have a flat or flatter top 108 on each
tooth extending the full length of the tooth. This illustrates the potential conversion of a
mold with conventional teeth pattern to that of the invention herein. The additional metal
in the mold reflected by the shaded portion is removed to create the improved tooth profile

at the converging lower portion.

Referring to Figs 4, 4a, 4b, 4c, apex 104 becomes sharper as the tooth approaches
the open bottom so that the distance between the lead-in surfaces is maximized, thereby
increasing receiving area 118. Receiving area 118 receives the edge of the substrate so
that the substrate can be loaded into the carrier. BEach tooth is continuous from the open
top to the open bottom and each tooth has a upper vertical portion 158 at the vertical upper

portion of the side wall and a converging lower portion 159 at the bottom portion 86 of the
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wi th U shaped openi ngs 54, an open top 56, an open
bottom 57, two sidewalls 82, 84 wth vertical upper
portions 85, and converging | ower portions 86, an
outsi de surface 87 and, as 15 illustrated in Figures 5
and 6 in detail, slots 100 that are defined by ribs or
dideiills1 OPhe cbhtergihg fivier MRMRIAPCRE tdQH follRR ¥ F&b&%&%e)ﬂce of the
configured as rounded portions. Rounded portion 104
Yottomyportiogs phihesidervallse for clarity to enphasize that
the rounded portions 104, 106 are distinct from
conv ' . h t1-@e | at S
Lot fopriElo BRR S R0ER IS A RAT 6 BUE ol f doftboion, s
deéingt by die inismectivotdf 2 I enigentustthatesor hgexpaft thattéetti and a line
[ | [onal teet .

SRR Finciopet fRRichs 132 be BRIUH B8 I ogh GREabraty about sty
dggdes.i onal metal in the nold reflected by the shaded
portion is renoved to create the inproved tooth

nver rtion. errin

rofiJ e _at .th i | oner po Re to .
Bl g A cened i oo GRA G e e SRR <o, o b cpge porions
st it bvafepyingagitieihe tebtheonahesi dbwillsam 86fldotedtand ?ﬁt ﬂbﬁb@mm to
ere

bet ween e lead-in surfaces.is xi,m zed, y 25
"R o B RS ol A fghet et adisn SRQEGRe g o Ui 12 s sefcted 5o
the Gebsvrams bR wasgfy 8é sidbealBURS liréted o tHealots. NBxamples of angles

§§P§trate can be | oaded into the carrier. Each tooth

O SELBHON D S8 TBM TRE BgRntS (o fess dhath @00 prch 2l safuspnor ranges
thdrebeth, t oot h has a upper vertical portion 158 at the
vertical upper portion of the side wall and a

converging | ower portion 159 at the bottom portion 86

of t e some smbedipants, canothe asrast F gicnsidewwallsr eBorasidsnictsd in the
Foaeds 1-69¢ the URkdnENR, bOGGORLELICHE fe WUerh G)Earebﬂ?é éﬂgﬂie surface of
portions of the sidewalls. Referring to Figs. and
thertooth fgmanepons to pxtend ingciopmveard divectiongpwardfthelbdse of thegnoth, for
i j b j nt A f ' t
chRnpleabd s dBfect ) THEEER AR R aa P ddG R RBLed Brrd e
opershatenpio thitdhepibstratesarre lesmn §kdl@ o efcopiter 4 sidewalhdutirigsinsertion.
f ' 1 L As depjict.ed |
THP Bifoalt £LRAA0 P BE oyt tTRIBEG 1y AERMEHEG A o0 o
theyapsg fporatiaonw poii at thetopwetftbe sidewallsgivhere alsebdhaetibi reosived, to

2RSS BENRDL) B 8O 151 GGlgd and not al lowed to come to

In some embodiments, another aspect of the sidewalls, e.g., as depicted in the
Figures 4, 41, 4b, and 4c is the tooth height relative to conventional sidewalls. The
increased height of the teeth near the bottom of the substrate carrier allows for the addition

of a greater taper and improves guidance of the substrate into a slot.

Disk shippers as conventionally injection molded of thermoplastics such as
polycarbonate. For further details generally common to such disk shippers see United
States Patent Nos. 4,557,382 and 5,253,755. These two patents are incorporated herein by

reference.



rest on top of the apex. The angle of deflection of
the sides 155 of the tooth is selected so 10 that
substrates encountering the sidewalls are directed
into the slots. Exanples of angles of deflection are,
e.g., fromnore than 45 to less than 90, and al

val ugs or, ran t &{ﬂ@%ﬁ iEk SASPer RAEREG EBREBed herein,
anot“ﬁgtp“%%@gé’?&%qedt%@ﬁm ewa ?%idlgék. g., lz;ls depi ct ed ?n e
nirigousich@igee mdlvafiationstdae be msada aneé thegconsed WiedAventian isyjsgendent

f the teet t ' f f 15 th
o herTe R Somsieott s s BREREEE i - oot on

toward the base of the tooth, for exanple, nore than
45 degrees. This distance is advantageously increased
toward the open bottomso that the substrates are
less likely to encounter a sidewall during insertion.
The increase in distance may be acconpli shed by

buil ding tapers into the sidewalls so that they taper
froma narrow point at the top of the sidewalls, where
a substrate is received, to 20 a broader base near
the body of the carrier. In sone enbodi nents, another
aspect of the sidewalls, e.g., as depicted in the
Figures 4, 41, 4b, and 4c is the tooth height relative
to conventional sidewalls. The increased hei ght of
the teeth near the bottom of the substrate carrier
allows for the addition of a greater taper and

I mproves gui dance of the substrate into a slot. 25

Di sk shi ppers as conventionally injection nol ded of

t her nopl astics such as pol ycarbonate. For further
details generally common to such di sk shi ppers see
United States Patent Nos. 4,557,382 and 5, 253, 755.
These two patents are incorporated herein by
reference. 5 Although the preferred enbodi nent of the
di sk shi pper has been descri bed herein, nunerous
changes and variations can be nmade and the scope of
the invention is dependent wupon the clains rather

t han specific enbodi ments disclosed. 6



What is clained is: 1. A disk shipper for shipping
menory di sks, the shipper conprising a cassette having
opposi ng side walls and opposing end walls. an open
top, and an open bottom a top cover to cover the open
top, a bottomcover to cover the bottomthe two side
wal | s of the cassette each having a vertical upper

por tNhehisghdmeghisi nwar dl y conver gi ng bott om porti on,

said sidewalls have a plurality of |nmardly facing

el ongat e teeth defjnjng sl ot o hold the substra

ver Tt 415k §hpeREifer, SSW@H‘gg?Faw%g'ék sH5¢ 'cﬁp%[rcP'gﬁ’/”s”égaac??sseae having
t Qppdamlgelde@anomdldppmug dnt quat lacinaapemtopt @nd drhepeobetiompp
to adéacen @ﬁ bott om each tooth having an

upp@rChErE] gﬁmé? &Pen/8P+ti cal upper portion of the
sidebmahhcanﬁtac®@ﬂwengnng Iomer portion at the

vergl m portiagn of e .side wails, in
%EWOS @e%vaéﬁ t 5ﬁa$gkt%8hlg\‘/|nﬁ v5”":5Ipex and wher ei n
thEU@hﬁmﬁ)MQSSanﬁfant imaaaxbpxoriwergi@Sasont puaivds stithesidopells have 2

bot,t 0 L S [
oL OF TGRS, A BB B SRR Yoy sy
| w'tmaé} positinned arsisin Isptded Arreacchtiovt helhasonanvcélﬁéftom agivgent to

%E& FOE a@{a%nb o oﬁe%leoo{tgrﬁt Eac'h rl&&ﬁ‘%%ﬁﬁ% LR uﬁ?ﬁ@?' ﬂ@r’t%n at the

shi pper of c|alm
V\h@rtmahunphlepqmlw%fllhﬁt yideofvalt edtahcopferaifie hover gagiian |t the converging

C%H?t%h%rt%nmf%{easlldetxyaﬂgf1n @QJS@Q&HSH pa@h fo%thdleafxln@'aﬂglpgd B \Aahereln

receiving slots and wherein each slot has wi dt h
wHE? sh#PRgse ofi the BPYT caedies ot andncihea’nes %&{t%@nfie%%‘ g at a

aAPREAAER skahfhessARRR DAl dcMthedopebdliosk shi pper for
shi ppi ng nmenory di sks, the shlpper conprising a

cassette having opposing side walls and opposi ng end
wed, | STheadiskopegpet 0Pclaiand wabrepiarerd3etstaron cach footh haow émgth and

bor {5t aetaib P EpebolLinFses [ R B e BR 8B v ng

a vertical
3, The disk shipper of claim 1 wherein the plurality of teeth of each sidewall
comprise a plurality of adjacent pairs defining disk receiving slots and wherein each
slot has a width and wherein the width of each slot increases as the teeth approach the

gpen bottom.

4. A disk shipper for shipping memory disks, the shipper comprising a cassette
having opposing side walls and opposing end walls, an open top, and an open bottom,
a top cover to cover the open top,
2 bottom cover to cover the bottom
the two side walls of the cassette each having a vertical
upper portion and an inwardly converging bottom
portion, said sidewalls have a plurality of inwardly facing elongate teeth defining
slots to hold the substrates vertically positioned and in a spaced array,
each tooth being continuous from adjacent to the open top to adjacent the open

bottom, each tooth having an upper portion at the vertical upper portion of the




upper portion and an inwardly convergi ng bottom
portion, said sidewalls have a plurality of inwardly
facing elongate teeth defining slots to hold the
substrates vertically positioned and in a spaced
array, each tooth being continuous from adjacent to
the open top to adjacent the open bottom each tooth
havi ng an _upper portion at the verti cal ortlonf
of t §l¥e wallandia copyersinglgwgr e%%?tdﬁwnr’?w&g%ﬁﬁ?’g POHHIo4©
t he ﬁw&yfr@alngtrb@ée&mmmmfgta ﬂﬁraﬁfy oﬂshﬂ mdcbmemh th® tectthare
t eet i nin ot t he

t oot foaret bl b Touisn s PrBed] By YREF Pl Bropy
appr ga®lidingan eplargeb otdetring fres &b ythe giskevdwding gnsartion.

enl arged receiving area for the disks during

insertion. 5. A disk shipper for shipping nenory
dbsks\ dishshigier fipebhippiogpremeinndjsks, dhaskiepare havi ng

ORI lE I3 oA BRES ARl B s SR cop

d an open om a top cov cover th
opetharn engn boiorhot t om cover to cover the bottomthe t wo

si de ,y&l L& ePfo (_togg”q:,ggﬁg{ltog each having a vertical

upper portion and an “inwardly converging bottom
por t PORLOAPYErSP BeNRaIIePHATe a plurality of inwardly

f agl ngo8iRN@aie of %ﬁ:t bhselefel é’é'cﬁ‘glaﬁhgtasvérﬁcﬂ(ﬂpgelt B@rtlon and an
substrates vertically positioned and .in a

ar PAgTATS SEHYCEEIBE OB AT et ST HUGIF SRYSH JPEE@HW of gnwardly

t hgciap bR téeth dextliRE 8bis b AeIdope @uﬂaaak@mrtleﬁtyrpdsmhm and
havi ng an_upper portion at the ver&| cal %E ort

of It EPASFH AT | qﬂc%ﬁwt%%&laﬁ\feptg}“ﬁgs 15 ?d a&Pefe ﬁ%" to
COd’d\jz&E@ﬂ thg obed b&xom, Rtk (tjqarhl mﬁu_tgwﬁl sppae ]Pmloh $?1 theavehical upper
t oo n (o] radi al . I { .0 { I

oo G il o Pk Reinde B8 pfibhat Geiibersfhe bottom
begirtion o tied sitibievajlsneichineothetavidgra tootie radpp deight ptafidm that is
Ofco%ﬁgntnc Qv?tﬁ'hhg @Hc&rrﬁgrenge\:lvgf th%ocp s\{(g rl%glrﬂgw Oartt[llnf P.l[ngtﬁ.lrce@&aeen

t oot an 1 ncreasing
cothe eppupditivg df gach t@e@r@éghmlgwpa@nnusrgm HOW@OH of each tooth and

then has an increasing height profile corresponding to a decreasing radius as the

tooth approaches the open bottom.

6. A disk shipper for shipping memory disks, the shipper comprising a cassette
having opposing side walls and opposing end walls, an open top, and an open
bottom,

a top cover to cover the open top,

a bottom cover to cover the bottom
the two side walls of the cassette each having a vertical

upper portion and an inwardly converging bottom portion, said sidewalls
have a plurality of inwardly facing clongate teeth defining slots to hold the

substrates vertically positioned and in a spaced array, each tooth being continuous



toot h approaches the open bottom 6. A disk shipper
for shipping nenory di sks, the shipper conprising a
cassette having opposing side walls and opposi ng end
wal | s, an open top, and an open bottom a top cover
to cover the open top, a bottom cover to cover the
bottom the two side walls of the cassette each having
a vertical upper portion and an inwardly convergin
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the width of each slot increases as the teeth
approach the open bottom 9




