; €3eT=T889d: 40; T<6<T=\d8a , DESCRI PTI ON DI SK SUBSTRATE HOLDER AND

' TRANSPORTATI ON CASE 5 Technical Field. The present invention r

di sk subgtrate holder that holds disk substrates by the i nnermmm['mmummm@
circunferential portions of center holes thereof during transporta

to a transportation case thereof. 10 Background Art There are di sk¥t¥pe
recordi ng nmedi uns including optical disks , magnetic optical disks and
magneti c disks for use with disk cartridges, and sone of mhl

fromhard di sk substrates made of synthetic 15 resins , such mwmm@ EMﬂﬂME
The hard disk substrates have a dr BBBEBKPBIONetting easily danage
transportation, as they are nade of synthetic resins, such as pol§%%bonate
and anor phous pol yol efin. For exanple, a plurality of hard di sk substrates
20 may be hel d byDaASKoBUBSTRATE HOBDEROANEr TRANSPOREATIONaCAPBrti ons

cl anped on the occasion of transporting the hard di sk substrates . In such
a case, the hard disk substrates tend to becone radially defornmed during
transportaiion. In order to avoi @eshahcdaf Piehfli on of the hard disk 25
substrates, the harg di sk substrates . my d_by the holder with their
out er circunferentlgP e RFr§Yhs 2| rFEﬁE%P Lo &Sk §u gﬁﬁﬁ@F €as to
all ow the harHoddsk sthatr ahesdso awsRg ‘M‘lbbtfﬁhbéatl Bips. the t hhpegase,
however, the outer %lrcunfe entlalzggrtlons of the hard 30 di.sk substrates
come into col FEEFPBRTGRFERTIBARIT WPRRSE FROGAT P19 thet®afi SRT4NGst r at es
are held by theahebdeta®WbAdaha ¥bbaattenspeatsedodushBg thapspert ation.
Thus, the outer circunferential portions of the hard di sk substrates
tend to g¥ damaged. Hence, ther S3LHEWNUAL hol der ( a hol ding unit )

110 as shown in Fl Grnéfef atet 62BRPEYHENGeBbR&LHE RBAYuRAsSKncluding

optical disks, magnetic optical disks and magnetic disks

for use with disk cartridges, and some of which are

produced from hard disk substrates made of synthetic

15 resins, such as plastic. The hard disk substrates have

a drawback of getting easily damaged during

transportation, as they are made of synthetic resins,
such as polycarbonate and amorphous polyolefin.

For example, a plurality of hard disk substrates

20 may be held by a holder with their outer circumferential

portions clamped on the occasion of transporting the hard

disk substrates. 1In suchacase, the hard disk substrates

tend to become radially deformed during transportation.

In order to avoid such deformation of the hard disk

25 substrates, the hard disk substrates may be held by the

holder with their outer circumferential portions

supported loosely in such a manner as to allow the hard

disk substrates to swing with vibrations. In this case,

however, the outer circumferential portions of the hard

30 disk substrates come into collision with a housing case

in which the hard disk substrates are held by the holder

owing to vibrations caused during transportation. Thus,



5 substrates w thout damages. This holder 110 includes first and second
‘(heréinafter just referred to as "a pair of" ) holding nenbers 111 and 112
for holding a plurality of hard disk substrates 101, and supporting
portions 113 and |14 for supporting opposite ends of the pair of 10 hol di ng
menbers 111 and 112. The pair of holding nenbers 111 and 112 is in the form
of substantially linear rods so as to be inserted into center holes 102 of
the hard di sk substrates 101. A plurality of engagenent grooves 115 and 116
are formed 15 in the pair of holding nmenbers 111 and 112 to be engaged with
the inner cirtbaf euded adipomiersntofal hporehoes lodl eshe ORafd. éiskt he i nner
edges) of the I trat 1 he engagenent grooves 115 and 116
are forned insggggﬁgkﬁglggﬁg %énﬁngg%Tiggﬁd 112 fromends to ends at
predet er mi ned i nt erdahse antheate tilsepsevitdel@p holdke paitolofidwpheaiing menbers
i : Cok
Substrat o5 1011 EPBEM A7 Pafbaokd HUGHIS 1 Bhef toerara 255 shown
in FIG 25 tbebparatet haktdong denhees.llthasdhdldersihel dnatluilee opposite
ends t her eof ans. of the supporti ortions_113 and 114 in a housing
case 103. V\he%‘y"Fgg i Efﬁﬁnﬁeﬁﬁgf?rﬁ%gea’gduffzr%ﬁ"ér%Séi? &tay? 8¢ om each
other in direoflJrisoldili@ aleftbdys R1 L0y X 10y foRaANS1@Ind e pIupRRALitiyng
portions 113 a qH%14 i.n the housing case 103 , the engagenent grooves 115
and 116 are Og T GHE, AEBSERgEGRNEh: APEhSEARCT RHRY RAFtiAReAdsdti al
portions of taﬁdcauuerfdtolsasp%&ztg{gtbp%agieledéﬁtis%@tmé epaiPlosBy this,
the plurality of hard disk substrates 101 are held by the pair of hol ding
menbers 5'411Pghgirgomembers byltaBdhblder 110 with their disk surfaces
kept in parallel w{Reqneianat BN dilReRembBesPh Y ahhd Y1 PF kighar'ql Pk

substrates 101 are subjected to transportation and the |1 Il e being
hel d by the héPa®rof1pubstanhkably ebinenn Hodfo s @§ desdeldBdsertethe hol der

110 provides ¢t a t i t C be
prevgnted fro%?ggt??ﬁgé?gﬁ?%%fyl%gﬁgggggaﬁgg?fgﬁ%%b%?gg%gégéﬁy§@§'hoIding

the hard di skAsRibsrabltes ofoenggoenent rarerocts duisf andntl@lagsofoirord of the
center holes 1A2ADGIANN or h1G2RL AL 1311 BRaNP) Sof, thatanalds the hard
cu e way

di sk substrates by their outer ci erential portions. By , the
above- descri b¥dthohbeninpaal chorunferenthas phetiohbowfnghdr asbseks. ( 1)

The pair of hﬂgg%gg 1%nbﬂ Se 1lltﬁgd§%‘ﬂ‘ééciaénh é)d 89 T‘Ljill% pt]lélféﬂi k_of har d

di sk substrates 1 only after Inst e housi ng case |8%%MAth t he
supporti ng postubshrsatés a0d.114 of the housing case 103 being interposed

ng \(’jvleﬁg J;rgremg?!sdag%rrg%g@riéig&n%&n@ngdrololvzés IlrfI.SOtan lvi%r Ca’t%:’e tf%erm%%l rinof

20 the holding members 111 and 112 from ends to ends at
predetermined intervals and at the same depth. The pair
of holding members 111 and 112 is inserted into the center
holes 102 of the hard disk substrates 101 while being
arranged adjacently to each other.

25 As shown in FIG. 25, the pair of holding members
111 and 112 is held at the opposite ends thereof by means
of the supporting portions 113 and 114 in a housing case
103,

When the holding members 111 and 112 are moved away

30 from each other in directions indicated by arrows X by

means of the supporting portions 113 and 114 in the

housing case 103, the engagement grooves 115 and 116 are



25 cannot hold the plurality of hard di sk substrates 101 before installed
'in the housing case 103. ( 2 ) The holding nenbers 111 and 112 are noved
away from each other in the directions igndicated by arrows X of FIG 24

with the opposite ends thereof being stressed. 30 Thus, the hol ding nenbers
111 and 112 becone warped in such a manner as to allow m dsections thereof
to bend inwardly as shown in FIG 25. This causes the engagenent 4
grooves 115 and 116 to be separated fromthe inner circunferential portions
of the center holes 102 of the hard disk substrates 101 , thereby

decr easi ng t héregiglitngnponengapgembntdwibie ties dirdiesk csutvsimfatrenthi@l at the 5
m dsections of,th§ hal dipg pRMErS 1h%TgsléL202 ASed fRSULLy e Rard di sk
substrates 10T move durihg tranSportation and ray get (famage by “Col | i si ons
wi th the adj aceabisthartesdildk .sulist ridties, 1fHe plurasliter efoheardn dilgkect of

t he present invention 10 rovid hard disk s trat.e holder that can
hol d hard di sk &tggtarr%gtse%togygfﬁehFﬁﬂ:?YC{IP%lRﬁJel? e‘):f%)ﬁlﬁl g i € center
hol es thergof lavermnthell hei ho) dey i sh@ohoyeéri nghallied ithed rh@isikng case.
It is also an glflotject o% t he Bresenﬁ| igven jon to 15 1grovid a hard disk

& of

substrate hol S8 IAFES E8RYHABVBAT2 i Kyt ReBerde et beddtfihg Wént and a

transportati op1¢asa ithebEohardDissk osuh et BhtéHel d NVErE i e diteg to the
subject matter of Claim1 there 20 is E%ovi ded a di sk substrate hol der

wherein first [ZAGSPELSAF LGN E &G Wik ¥hbePLERhPRAG I TG the Roddegut er

surface thereaqfio, addplitisdlailtiedofi neRtha0 BRERL ng @@kes 1bar, engagenment with
inner circunferential portions of center holes_of disk substrates are

inserted ifto the cERESIOHLHILEPLHIVIGRS dreadiantase dhadnbhe Pardur ged to

increase a spagexbesuesbraposr 1947 f aghs v phevbhieh apdomecid idigsk
hol di ng menbers to engage the engagerrent grooves with the inner
e

ci rcunf er ent i ARG LYoASMaHedhang et @R SPOT Ead ofaf iy IR I oslibiang dihes,
thereby hol di AgAahe idikSsuBR tSURYY A108S Y thide RS LIl GHEd S‘?ﬁfl'aakll .
athir I sk hol di ng

portions of the center holes of the disk substrates
menber is int Pogddedshef viden cepdeimhelesrfaddereoft,han canfiast tand second

disk hol difg HRADALI48Y ARat hOEadUAPKA AL S Octbe] i(ﬁ}aéth%qq: second

di sk hol di ng nmenbers, and a novenent of the third menber
rel ative to tleater stirgumfegemtdadi perifdlodisng nenbers causes the 5 first

and second di sk hol gingemhers tenhe lEssesl BYMEES AUl the

third di sk hol ding agalnst e 1nner circuntferenttal portions of the
center hol es bdbldes dildk hewsbsheatfed Lowingr évpwbhekdi.sk substrate hol der can

hol d the di sk substr, e hn.such 10 t re t the
di sk substrates fro&aﬁroe%%gg\%ki(?%eylto%el?l;éil?%%dﬁg%giﬁél %?%gir?eﬁ%'grho:i?kept
hel d bet weén tthe folrustaldry setdmairdli dkskhobkdbagratebel81i pnlgacfiter t o t he

e Prese! MR S SR TR BT | e
portions 113 and 114 of the housing case 103 being
interposed between the holding members 111 and 112. In
other words, the pair of holding members 111 and 112

25 cannot hold the plurality of hard disk substrates 101
before installed in the housing case 103.

(2) The holding members 111 and 112 are moved away

from each other in the directions indicated by arrows X

of FIG. 24 with the opposite ends thereof being stressed.

30 Thus, the holding members 111 and 112 become warped in

such a manner as to allow midsections thereof to bend

inwardly as shown in FIG. 25. This causes the engagement



15 holes of the disk substrates. According to the subject matter of Caim
2, the press portions are forned on opposite sides of the third disk
hol di ng mermber as substantially arc-shaped protrusions, and the first and
second di sk hol ding 20 nenbers are joined together so as to be inserted
into the center holes of the disk substrates by engagi ng the protrusions
into holes of the first and second di sk holding nenbers . Thus ( the first
and second di sk holding nenbers , in the state of being conbined by the
third disk 25 hol ding nenber, can be inserted into the center holes of the
di sk substrat ggoovegr tler ,and {1Ré preeske peeproasedn firtven oppesiinmesi des of
the third dis i .S sakCz t third, di sk holdj er can be
noved snoothl?iggP%gggebﬁégﬁiPégggﬁ Sé@%%ﬁ& gFgﬁeﬁd?%F%thgﬁﬁgf Snd the 30
first and secbadddisk sulbditmg tesnbel s thereby geessediagathns hotlidd nignner
circunferential portions t he cent ples 0 he, dis ubstr s by
means of the &Ry r8f1Fheh8{% gﬁg-§ﬁ3§£d9b$%s§u58%FFSﬁ§ (ghrﬁél3%eAccording
to the subjectmidseterioak Gifaitine3hotldenki memband Ieqomshdlilgle .hokdi mg nenbers
have di sk hol din ieces fqr holding the inner circunferential portions of
5 the center ﬁSFg%QOf he &%ﬁﬁs%ﬁ?%r afBRSERGEGREd W h NS efifEd@Fent
grooves. The dirakspobshtaba drd fay gt dhhdgefad¥cbhe iphvnhalwiyh @hedi sk
substrates by the inner circunferential portions of the center holes

t hereof nore 2838F&8tyPBYInELRE SPPEEFRTERelBhgagement grooves and the 10

di sk hol di ng pi eces1efid hdefreirsireanl Gerand ol ske ¥ i MRS onACCOr di ng
to the subject matter of Claim4, there is Brovided a transportation case

for disk SUbstPRECVIImBHATHGIsk SHRITAMR PPALETH I} CaRNRe 1Y Bamidr st and

15 second di skiBel siver FRrdbens eaeh it BirchirdPeRYLEN Sdkf A5Es ereof, a
plurality of engagenent grooves for engaqenent Wi th inner circunferenti al

portions of cERPEEThICdSSofth@irsiots gyany athan dhe i pelderdisnnett Fetcent er
hol es of the digka3uRat Hat gsnaddihfeBadkged to increase 20 a space between
i nner surfaces of the first and second di sk hol ding nenbers to engage the
engagement grooves Wt hSt&bSe merok] ectumietdier Paesgartt ilgvendfiomh&ocent er
hol es of e di  Subst Sg4the i i S by the
i nner cirgﬁnnggﬁgﬁglﬁp%?%?oﬁéggfggﬁét%gkgeﬁ?éggﬁoﬁgé%o%%?hgEgﬁgat
substrat es; aheddangodgmbersifamibeicegingebent ame apltyaaispoy taft iginsk
substrates heldlytRecdieSk substrate holder; and a lid attachable to the
case body, the transportation case being characterized by that the disk
substrat e hol der conpri sesDaschpsdrdi o€ 8behdhdengimenber to be interposed
bet ween the inner syr f first, and nd_di hol .di nenbers so
as to be novable rela ?ggin %%ESF?FE%J§n5 @%gg% %?s a”“ﬁdl%gﬁﬁenenbers,
t he third2eli skshplrdvigedeabdri skasubgtprésshpaderonbetreinpifdassitngnidhe fir st
and second di |.di . inst_ the i.nner circupferential portions
of the cent ergégpgg gp%tkhng%gi%'rsl%gg%ges reé:tseseauépﬁ(;nrhéuﬁé' Th®ah" guter”
surface thereof, a plurality of engagement grooves for

engagement with inner circumferential portions of center
holes of disk substrates are inserted into the center
25 holes of the disk substrates and then urged to increase
a space between inner surfaces of the first and second
disk holding members to engage the engagement grooves
with the inner circumferential portions of the center
holes of the disk substrates, thereby holding the disk
30 substrates by the inner circumferential portions of the
center holes of the disk substrates, a third disk holding

member is interposed between the inner surfaces of the



5 a novenent of the third disk holding nmenber relative to the first and

‘second di sk hol ding nenbers , and that the case body has hol der supporting

portions for supporting opposite ends ofs the disk substrate hol der, whereby
the transportati on case can protect the disk substrates from 10 i npacts
given frominside and outside the transportation case effectively while
supporting the opposite ends of the disk substrate holder. Brief
Description of Drawings FIG 1 is an expl oded perspective view of a 15
transportation case according to one enbodi nent of the present invention.
FIG 2 is an eXptsddeddpeecqet divk o bding membests sobas rtat bedwbyleaccor di ng

to one enbodi t_.af t sent. i.n tion. 20 .Fl.G i S an i.nner side
view of a firs erloartcigeec%%dgé s%gf%glltdlxﬁg %r%ﬁ%%%,dla%]a l'l‘—‘??’él%% RBEISHut er si de
vi ew of the fiarsl aonosement off thehthiiré@glimhenl difhGnedfibes reBatdeveri ew of a
substantial pqrtion qof the hol der. Fl I,s a front view of the hol der
in a state where tglleo?F‘EE?oﬁ%gosfe%oqcﬁ%ﬁﬁ@‘?idﬁ&gdfnﬁﬂgﬁﬁﬁb‘é?uﬁ?ﬁ Yigaged in
hol es of the fiirst and second disk holding wmembers. t&lbe Préssed Igeti onal
pl an view of the holder .in aﬂftﬂtle where the fi rcsit and second dj sk hol di ng
t

members 30 ar @45 HGOFTIRES ¢ T IFDAFS BRLALPIARMPRT 12B3AKE hol di ng
menber. FI G %Hes idnferogt reugweeentha1hpbdeiohd 8fStiéecdEEL holes

of the disk substrates, whereby the disk substrate holder

can hold the disk substrates assuredly in such a manner
10 as to prevent the disk substrates from moving while the

third disk holding member is kept held between the first

and second disk holding members in reaction to the force

pressing the first and second disk holding members

against the inner circumferential portions of the center
15 holes of the disk substrates.

According to the subject matter of Claim 2, the
press portions are formed on opposite sides of the third
disk holding member as substantially arc-shaped
protrusions, and the first and second disk holding

20 members are joined together so as to be inserted into the
center holes of the disk substrates by engaging the
protrusions into holes of the first and second disk
holding members. Thus, the first and second disk holding
members, in the state of being combined by the third disk

25 holding member, can be inserted into the center holes of
the disk substrates. Further, as the press portions on
the opposite sides of the third disk holding is arc-shaped,
the third disk holding member can be moved smoothly
between the first and second disk holding members and the

30 first and second disk holding members can be pressed
against the inner circumferential portions of the center

holes of the disk substrates by means of the ends of the



8 the first and second di sk hol ding nenbers are being pushed wth the
‘protrusions of the third disk holding.nenber. FIG 8 is a sectional plan
view of the holder in a state where it igs inserted into and got caught in
center 5 holes of a plurality of hard disk substrates. FIG 9 is a
sectional view when taken along a line AAAof FIG 8 FIG 10 is a
sectional plan view of the holder in a state where the first and second
di sk hol di ng nenbers 10 are held away from each other. FIG 11 is a
sectional view when taken along a line B-B of FIG 10. FIG 12 is a
sectional pl aarci-evaped peelssl gertibeseashareilyd di sk hol di ng menber has

been noved. 15 FIG ,13 i5.a sectipnal view when, take l.on line C C of
PG 12 FIG 14 i sPSCekAbRg, 8 i‘}f;SWSEﬁaﬁncﬁg’“SEESﬁbP?nglﬁ‘r’“&‘c sstg‘;? the use
of an assenbl gimathané. sét¢Ehd 1A sks halddhgneémbe vs evawd il sk hioh@iagsenbl i ng
20 process by_the use of the assenbly machine. FIG  16.is a schematic view
showi ng the a®3&Hr %rﬁﬂ'oolrcaelé’sg EK}etﬂé’elfsngFuFﬁgrﬁggéﬁﬁlW?ﬁc‘?ﬁ%@.f FIG 17
i's a schenfiti ¢hei egns8oVidlEd bE Bh6alidK BAbRLEGESS bighHeduserdfthiehe
assenbly machine. 25 FIG 18 is a schematic view show ng the assenbling

process by thENGEEEBEITNEraQ¥RHh| ' HadiiSHeSURPErate holdel GRthdhius vi ew

showi ng the agsedbl g Fl@ﬁ&ﬁt?y ofheqige glinkheadegemy yrtReCchnRRyr FIG 20
is a perspective view of a substantial 30 portion of the assenbly nachi ne.

FIG 21 is a FerSHBERTPRLIRALPITLEPUBS R Fantpbnoles thereaf Boxenhere the
hard di sk subgkkaked19'®y RRlaths of both the engagement grooves and the

10 disk holding pieces of the first and second disk holding
members,

According to the subject matter of Claim 4, there
is provided a transportation case for disk substrate,
comprising: a disk substrate holder wherein first and

15 second disk holding members each having, in an outer
surface thereof, a plurality of engagement grooves for
engadgement with inner circumferential portions of center
holes of disk substrates are inserted into the center
holes of the disk substrates and then urged to increase

20 a space between inner surfaces of the first and second
disk holding members to engage the engagement grooves
with the inner circumferential portions of the center
holes of the disk substrates, thereby holding the disk
substrates by the inner circumferential portions of the

25 center holes of the disk substrates; a case body for
installing therein the plurality of disk substrates held
by the disk substrate holder; and a 1id attachable to the
case body, the transportation case being characterized
by that the disk substrate holder comprises a third disk

30 holding member to be interposed between the inner
surfaces of the first and second disk holding members so

as to be movable relative to the first and second disk



by the holder. FIG 22 is an elevational view of a nodification of the disk
“hol dt ng nenber. FIG 23 is a perspective view for show ng the 5 external
appearance of -the transportation case. RIG 24 is a plan view of a
conventional exanple. FIG 25 is a plan view for illustrating a condition
of the conventional exanple in use. Best Mdde for Carrying Qut the

I nvention 10 Hereinafter, a hard di sk substrate holder and a transportation
case to which the hard di sk substrate holder is applied according to one
enbodi ment of the present invention will be described with reference to the
drawi ngs. 15 A®Ilstiown niemblelr@, thet hitrdamsper talliddng agenber fidving

transporting plastic hard di?: substr gt es used as supstrates of disk-type
recordi ng nmedfhTES ?l?c,r%la?élso OFc R SFiSdes t}lﬁagﬁgﬁ%c aé‘giiscﬁﬂorlﬂ Hskng
magneti c di skholdiaeh hembedisskagabsttatehd imndexr med rddrtEeraraiter hol e 20
2 at a center th%r,eof sQ as to he eﬁgggeab%% vviéh g di sk rotating nechanism
or a hub. Fur 891983 hetd SFHe s Ptk thenddsk sabmtratet diithg | ayer,
such as a pagrehbfehanerodrtivd toldd ali skrgbetifgl MyRber arsh & ProOtRCt i ve

| ayer fornmed on the signal recording | ayer. for 25 protection of the signal

recording | ayéfe FAESEeRR@rseoRnd sigk Pﬁédﬁéﬁdmﬂmggr%b@f‘ﬁia‘fréa‘i the engaged

with the cent &dsedbbagthag Iﬂfldeh:es@E@BrE@.‘h@tbBﬁtﬂBﬁQ%ﬁ@&Hpc&'ﬁi@@rdi ng
and/ or reproducing device or the hub for rotating the disk-type recording

medi um 30 ThEPRCHISFoPPIEadE He WHisthSERAETREAsNASAAT  rehRPRPY dthion unit
for transport It&%ntsfp%ﬁm\i%-nngfﬂé%%pebeéek'ﬁa/e aasﬁk%gbgtggtégqsﬁt&@t es 1

used as the substrates 10 . he disk-type recording nediunms , includes a
hard di sk 18ubdimP@cdsheliver ramipeifasang eytisdde the te@nspom@itdeo of the

hard di sk substral eFsket ihhdi pgiihesRbysALL L ' tyates 1 by
the inner circunferenti aIl 5 go?t %onsso#ﬂtﬁeic%nﬁfé? rﬁ%ﬁoegiggt er eoﬁiﬁ, a case
body 5 for houddienglitstiersgibs tidleg ephgddleit-y of hard di sk substrates 1 in a

state of being held by theghqldey, E,g a Jld # %%e attached to the
case body 5. The hol der 4% el Pesbripided o Braui ding 10 nenbers 11
and 12 adapted to b&I&ngabedswiam ekpliodedr péersped¢eivat ivdewoefi ans of the

center holes f r.d _di S ! ! LS di ng
menber 13 lgdagttrgiéls o%ggﬁl%tneféggegggé%%ga %?le ?r%?ég%%gesrg%o&nfd 1Sk
hol di ng menbemsreskrdndnv2nddoas to join the first and second 15 di sk

hol di ng nmenbers 11 1 gether in ch manner as.to be inserted into
the center holes 2 g?gt‘hé %gugél ?’f?/i%?g#a?%f%?%%tgﬂ%s\ﬁ%‘fe%gla. kshown in
FIG 2, each cfuttdterafter dioldelk secooddingk tholaiengemeodemsntlofndhle? i s in
the formof a_20 substantially linear rod and made of a synthetic resin
that is | ess &S abIEVaR H‘F\és rigidity, such as polyacetal, polypropylene
or ABS regbn. Each GfGt.haAfis sin dndesesb@d wiesk dfohdf hgstesberexcdrld and 12

has a plurality of Lirst fo twenty,LhfLh25,gngacement, ar oovgs Ja, to 14y
of the first or second disk holding member.
FIG. 4 is a side view of a substantial portion of
the holder.

25 FIG. 5 is a front view of the holder in a state where
protrusions of a third disk holding member are engaged
in holes of the first and second disk holding members.

FIG. 6 is a sectional plan view of the holder in
a state where the first and second disk holding members

30 are being pushed with the protrusions of the third disk

holding member.

FIG. 7 is a front view of the holder in a state where



thereof to be engageable with the inner circunferential portions of the
center holes 2 of the hard disk substrates 1. The first to twenty-fifth
engagenment grooves 14a to 14y are fornmeg so as to extend in directions

per pendi cular 30 to longitudinal directions of the first and second di sk
hol di ng menbers 11 and 12 and have a predeterm ned spaci ng (by which any
adj acent hard di sk substrates 1 are 11 prevented fromcontacting with
each ot her when being engaged in the first and twenty-fifth engagenent
grooves 1l4a to 14y). Each of the first and second di sk holding nenbers 5 11
and 12 has ar ¢heh&ijpesit dngks émwdmti dd siileciesi ikbmenbendidre beonytgushals of the
first and twenty-fifth _engagenent opves, 14a_and 14y. The di sk hol di ng

pi eces 15 are" 3(g:rhrnie:(g"ai RF8SF§FI19HW 8{:1 ﬁﬁ% HotA Séglrstlf i??slddfnq FemheTst  and
second di sk 10 hol dF@g.nmenbera ddcedend? praberidu noAnthd IwxXiddre,irand thus
adapted to be pressed agai nst, the inner circunferential portions of the
center holes 2 %Fagﬁghﬁgﬁdlgilssklgﬁﬁgi:fagtlé%tolaﬁﬂe?P%é’PH@hénb%&@d‘tieﬁ t he
engagenent 5 gr boues b4aat plidnlikgchrohatrde gfiskskuded reeeand di sk 15 hol di ng
menbers 11 and 12 alsq has, a slot 16 fornmed in its inner_surface so as to
extend in the | ongi fafindlidr BEEFOANRAEY R Whenctakan; a1gRg | fiddmnesi de vi ew
of the first a@rasegomdcdi gk hol di ng nenber 11 or 12, and FIG 3B is an

outer side 20 view of the first or second disk holding nenber 11 or 12. As
shown in FIG 3A aFpPurdfity dsesidonglorlas Biewset the hpldgnpdded in the

bott om of theaskehtdbusera@sti® Ma-angadgesbben dhsie H M Ald en@fe A €SS
portions 17 17 of a third disk holding nenber 13 (described below. 25

The i nser &9 on g8 bs 16 eyayr ErPar RBENLYTREKI-ng hol es in the central portions

of the bottoms of tpeceven-ipugharad SNIAYSERha, A& 44Bngldd ine among
the first to twenty-fifth engagenent grooves 1l4a to 14y ang in the end

si des of the Bir-BsefafdGt-wdfty-fifth engagenent 30 grooves 14a and 14y,
while | eaving the ¢ r & rti ; . - N red
PRGN a2 pard %g@%195a&%£95&%%2¢9%h%2§99€gi ngg%% " The

engagenent grooves 14a, 14c, 14 .~ as ans

insertion  1Zhigoitbdrdgdisk h®ldhagt membexnbagsdheen myed. 14e' " are
configured:as showngip H G 3B, . \Jl-€ fr utside. shown in
FIG 2, ?%e pl ur al FF?/'oif%%rsegss por rl?noalnlsXOEQY?‘NI?‘E?l %Gf(éa?legﬁtggﬁe% as

ar c- shaped pr 6t+-€uofoldGi.nl@pposed positions on both sides of the third disk

hol di ng nmenber 13 s St eng I 0; the.Lns 1on _hal es . 18 of
the first and seconglgfs%ghgﬁhﬁgggﬁg %?%élﬁl%ﬂdg§§wg?ﬁeﬁfsgg gﬁﬁﬁh in FIG
4, the first, psecess dydthei ndeldfdiask asskedbily machdéne.11, 12 and 13 are

assenbl ed by engagi th ress_portions 17 " ' 17.formned on the .opposite
sides of the third g?gk oﬁﬁ %gs%e%%?lié’lieﬁ’ FRgwing the d3Semblity
20 process by the use of the assembly machine.

FIG. 16 is a schematic view showing the assembling
process by the use of the assembly machine.
FIG. 17 is a schematic view showing the assembling
process by the use of the assembly machine.
25 FIG. 18 is a schematic view showing the assembling
process by the use of the assembly machine.
FIG. 19 is a schematic view showing the assembling
process by the use of the assembly machine.
FIG. 20 is a perspective view of a substantial
30 portion of the assembly machine.
FIG. 21 is a perspective view of a substantial

portion in a state where the hard disk substrates are held



insertion holes 1818 fornmed in the first and second di sk hol di ng nenbers 11
‘and 12. 15 In the state where the hard di sk substrate holder 4 is assenbl ed
fromthe first, second and third disk helding nenbers 11, 12 and 13 , the
width D1 of the hard disk substrate holder 4 is set to be smaller than the
di aneter D2 of the center hole 2 of the hard disk substrate 20 1 as shown
in FIG 5. Further, the wdth D3 between the bottons of the engagenent
grooves of the first and second di sk holding nenbers 11 and 12 is set to
substantially the same value as the dianeter D2 of the center hole 2 of the
hard di sk subdbyr &he hoddexhown in FIG 7, in the 25 state where the press
portions 17 17 o he, t hj di di nenber 13 have _cone .out of the
i nsertion holes 18 FI&lSZ%fi%ﬁ%If%%?%ﬂg%ﬁﬁgéégﬁﬁ’8Fi? W8ﬁ Fﬁ&gﬁéﬁSErs 11
and 12 and pressthkedheknbolddhg hdmberlde’ " left on the central portions
of the bottons of t engagenent 30 _grooves 14a, 14 14e " ' as.shown in
Fl a6 The hard di EECSuBS A o nBPEEPORYFTe s s ek BECWbRge Ehe

Accordi ngly, tlkeetnndt appeasadcandft bhedtdaskportatlohokdssg nmenbers 11, 12
and 13 are first asgggblﬁg and igserted into the ce Leraggles 2 _of the
plurality of hard df %' sthst¥ & 84a% Vi€Y oL & SROWENHOBA3se*aBPAfd 9 , and

then, 25 sheets of haecd 25 sk $phanraies fbrai B10996+at 008t $0nds t3 oho
correspond to the first to twenty-fifth engagenent grooves l14a to 14y of
the first and®Se&BRdCAPYRNESPRAAgCHEMBEPsIR1U8Rd 12, respectively. The

first and second di sfed®IMbdy B Sdihqrshtl 2 erdpuedi gyay from each
ot her, whereby the i'nnéer Circunferential_ portions of the I0 center holes 2
of the hat¥ di sk suBsFeipasterare BagdgedsknsuhetrpEst hpddeReard-fifth

engagenent gr @euespdtaat@ord¥ack the i and ﬁ@ﬁ@néigﬁs%ubgkéhmg nmenber s

11 and 12 as shown in FIGS. 10 and 11. Then, the third di sk hol di ng nmenber

13 is noved 15°MEPAt ilfe APPUIE RAGATHAP S ARP dPBROABPENAgOfefbers 11 and
12. By this, phesBamnvdion #4€1 be d48cribehsfitiPRethecreR 4HROM ti Ons
of the bottons of the odd-nunbered engagenent grooves 14a, 1l4c, 1l4e are
pushed with t REa¥ABgSef the press portions 17 17 formed on the opposite
20 sides of the thigd di haol gi r r i bot t ons
of the odd-nunbered eﬁgggghe%tggggdggs %ﬁg%égi%?9532¥98532$%2%3?%2 i nner

ci rcunferenti drapsppréasgofplidsd icerhasrd hdiek s0Rséfraties Hardsdidsks
Substrates 1, [ I . n Thus he al ity of
hard di sk subggﬁgﬁgg%%sa?gfhgﬁakf%éﬁ?i%ﬁﬁif%ﬁ h@egéﬁPérléﬁéﬁ fsby nmeans
of the first ardisedclicski skapoetin@piEriadr@idis and idgne Fe disks.t he third
di sk hol di ng e ' bet wee fi i sk

hol di ng rrenbegglgglﬁ%%% qgs#ﬁsq}rbegalg{aﬁcc?nﬁt \ggt %’E'g%df%#@% ag{}s nﬁ:%érog&g’é%pr ess
portions 30 2 4% a owartert hberpnérseias dof beeangayepoleiwintsh &f dtils& cent er

holes 2 of th i ates_1 14_F 14 20 sho n

assenbl y nach?ﬁgg%?ngoﬁggﬁgga%hg% o8 BuPa dr ik Hes . pafh ﬁSFge 1580 hold a
plurality of babdtdask dulists adesignah easerdIhg dsyerhl ysuechanea?2l has a
wor ki ng case 22 for .5 q%{ding t he pIuraJiyy of hagd dE;k substrgtes 1 by
the outer cirB@FPEF&Ht %Y For T oS (R WOHBPHLF layer. and a

protective layer formed on the signal recording layer for

25 protection of the signal recording layer. The center
hole 2 of the hard disk substrate 1 is engaged with the
centering portion of the disk rotating mechanism of a
recording and/or reproducing device or the hub for
rotating the disk-type recording medium.

30 The transport case 3, which functions as a
transportation unit for transporting the above-mentioned

plurality of hard disk substrates 1 used as the substrates



supporting unit 23 for supporting the first and second di sk hol di ng nenbers
11 and 12 so as to allow themto be arranged adjacently to each other, a
press nenber 24 for 10 noving the thirdigisk hol ding nenber 13 relative to
the first and second di sk holding nenbers 11 and 12, and a base plate 25 on
whi ch the working case 22, the hol der supporting unlt 23) the press nenber
24 and the like are nDunted. 15 The working case 22 retains the plurality
of hard disk substrates 1 by their outer circunferential portions so as to
al l ow substantially the sanme spacing as that of the first to twenty-fifth
engagenent grGdVEhekﬁ$k{tﬂMWI@bdM@amdH@dlamd smmmuﬂeﬁskhanﬁdtmgcnenbers

11 and 12, 20 and noyabl unted qQn th ase 5. Th ol der
supporting uni tubfé:rlaﬁcc }é gggg”gh%?fb stlélr?&r%f%T 8Pt§ g%%r‘f?lhbe]f) P81 of each
of the first a@ndfseherntard ski d10lstibed raresefsriioddind2the Puhralinyg st and
32 for supporti t he ot her end of each of the first and 25 second di sk

ol i ng monberts Darandlss SeRACCAbES Libh e TS T AR ok {1 on 33
for supporti ngdrtd cmeoenthecenterf hosésd shehebdi,ng d&“ﬂ)@r‘odgzls fand a

second stand porti.on 4 for supporting the an end t he second dj sk
hol di ng nenber*°F#1750 ?ﬁﬁeﬁprgﬁg ZQ%Eb Eﬁadp6+§koﬁ%b%§rﬁﬁﬂﬁéh are

provi ded with ipoai stabengt mdh&mgaiearmdb%tmetﬂrbmﬁm t keendsiafetie first
and second di sk holdln menbers 11 and 15 12 are brought into contact,

respectivel y. BuAHECReg & ithe: 358 POGInd st and portions 33 and 34 are

novabl e toward and mynfdl@r@:eapm@é heirsdhankorg cohan@idk hasididdird
st and portlon 37 for supportlng the other end of the first disk holding
g

nenber 11 10andembegis 1l §h8nd2pafapsad3torbe engpdrdiwith HdhotHgieend of
the second di g4 RQhHIAY ! Iex?o:.l’gloﬂ_é‘%ftﬂé E’:eﬁ‘t’:g fr?ét[ééb 'Eﬁeﬁ'Pathd ons 37

and 38 are provided mnth positioning pins |ch e 10 ot her
ends of the fldrl§tk A sdaaded di.slansbladiting nde disks hpﬂ@mg menher brdught

nto contact, dsReel Ly lelin b hd dedilchaid bestanth PELLARS A and 38

are novabl e tomar and rom each other 1n synchronismwth e first
and second st Mq;mm@m%e%% ldren@a2 sicaghie po s sheahiest 2ndisegiingposed

near the §907assiend dlng AdfbLss AT AR LSPULEd BR USRIAdIE (11 ot

and secon st an portlon SO as r ess t e en hird
di sk hol di ng rmenberbel3ngereedtinetd ithetcamies boded tehthp@ivmeisit3dd3 and 34

as wel | as th%ft rﬁiarr%. %rl%k substrates 1.

As shown in FIG. 2, each of the first and second
disk holding members 11 and 12 is in the form of a
20 substantially linear rod and made of a synthetic resin
that is 1less deformable and has rigidity, such as

polyacetal, polypropylene or ABS resin.
Each of the first and second disk holding members
11 and 12 has a plurality of first to twenty-fifth
256 ~engagement grooves l4a to 14y formed in an outer surface
thereof to be engageable with the inner circumferential
portions of the center holes 2 of the hard disk substrates
1. The first to twenty-fifth engagement grooves l4a to
l4y are formed so as to extend in directions perpendicular
30 to longitudinal directions of the first and second disk
holding members 11 and 12 and have a predetermined spacing

(by which any adjacent hard disk substrates 1 are



20 fourth stand portions 37 and 38 are noved away from each other. Herein,
the positioning pins 35 and 36 provided on the first and second stand
portions 33 and 34, side walls 41 and 42 provided between the positioning
pins 35 and 36, the positioning pins 39 and 40 provided on the 25 third and
fourth stand portions 37 and 38 and side walls 43 and 44 provided between
the positioning pins 39 and 40 are forned at such heights as not to
interfere with the press portions 17 " ' 17 of the third di sk hol di ng
menber 13 when the third disk holding menber 13 is noved, 30 as shown in

FI G 20. Furt peeyveahad dromarmdtomgedviorh bedadh sotksrowhehe bledantigons of

the third and fourth stand portions; 37 and 38 so as to insert the hard

di sk substrat&"® %fggh%ll'l% © glf“ﬁ%§W%§w88£¥é?lﬁspeesngf%?m?rh% IRPY S sk
substrates 1 aasi lty. 1MgYt.,, the operations of the assenbly nmachine 21 wll
be explained. 5 Firstly, King case 22 retaining fherein the
plurality of hard d?gﬁﬁs%gslﬁfe\gg S% F‘anﬁrﬁﬂ?%@] ‘i)’rﬁlf ﬁ\?%t‘ﬁ&é"@ BERPETSS as
shown in R G 114andhenhat govyhdped @28k A dind'pYedekol b tleadngt and 32
as shown in FIL.G 15. 10 As shown in FIG 16, the hard di sk substrate hol der

4 in which th&TPM §he eBEFNAE atRe thitst @k WePdvnd ifdhpengagement angd 13
are assenbl edgrpovels habwega ¢ .short stand 31 and the long stand 32. As

shown in FIG 17, the working case 22 is noved 15 to the hard disk
substrate hol der 4 SBppeieedPeiiRePiereSHoY AT &RFMeE dRdeOR8dng st and

32 , and the phynaliney Wdapapsreisks substthat skt elmd Ngdcbiat g swor ki ng
case 22 are positioned so as to correspond to the first to twenty-fifth
engagenent0 gr Bevdingamemperay 1 f anfel 3 | ko tbep I hdiy agec sA@xdibdle -handi ng
menbers 11 angnkd adapted to be pressed against the inner
circumferential portions of the center holes 2 of the hard
disk substrates 1 when being engaged in the engagement
grooves l4a to l4y. Each of the first and second disk

15 holding members 11 and 12 also has a slot 16 formed in
its inner surface so as to extend in the longitudinal
direction thereof.

FIG. 3A is an inner side view of the first or second
disk holding member 11 or 12, and FIG. 3B is an outer side

20 view of the first or second disk holding member 11 or 12.

As shown in FIG. 3A, a plurality of insertion holes
18+++18 are formed in the bottom of the slot 16 so as to
be engageable with a plurality of press portions 1717
of a third disk holding member 13 (described below).

25 The insertion holes 18:°:18 are formed by making
holes in the central portions of the bottoms of the
even-numbered engagement grooves 14b, 144 °°* among the
first to twenty-fifth engagement grooves l4a to l4y and
in the end sides of the first and twenty-fifth engagement

30 grooves l4a and 14y, while leaving the central portions
of the bottoms of the odd-numbered engagement grooves l4a,

l4c, 14e ***' as beams l4a’', l4c', l4e’'+*++. The insertion



Then, as shown in FIG 18, the first to twenty-fifth engagenent grooves 1l4a
'to 14y are brought into engagenent with the inner circunferential portions
of the center holes 2 of the plurality ¢ hard disk substrates 1 by 25
noving the first and second stand portions 33 and 34 away from each ot her
and noving the third and fourth stand portions 37 and 38 away from each

ot her. Subsequently, one end of the third disk holding nmenber 13 is pushed
with the press nenber 24 as shown in 30 FIG 19. Then, the third disk
hol di ng menber 13 is noved relative to the first and second di sk hol di ng
menbers 11 andwolZssol&s’ tb8 pasfl tthe pregsms pbda i on3dad7," 1487 formmee 17 on

the opposite sj 1 t i i di mepber 13 ta the beans 14a',
14c', 1l4e’ Ieﬁoql(;ef?ll reed;'gan% Péaﬁ%lgrfﬁoﬁg&bf gghewggpt Ins¥E Bd-Hunber ed
engagenent gr aovesideda, 14c, l1lde, thereby pressing the bottons 5 of the

odd- nunber ed engagenen roqve 4 4c, Jl4deagal nst_ the inner_ .

circunferential pot {X%ngsh%‘f’gtlt?eﬁéénta"e'r %HBI% H ag]f,qu RE RLPAS RUKE RSt r at es

1. The pl ubal it} 'oflhard fiosies s arat-ehabedr probusshehd fnwppdasddle of the

center holes 2 by neans of, the first and 10 .second di sk_hol di ng nenbers 11
‘1%1 522{ %tﬂi’ g

and 12 wi t hi n 89 W6 15 R 3 AT Hpe DiFE ik hAiRg JIWHol di ng

nenber 13 i s Kepkohasddeereagagbe inride andesecondndisk Dol di ng grenbers
11, 12 in reag_’:i onr_.to the force pressi n%otlhe, ends of the press portions 17

against the b T4t apf-secppd) gdsk ho lagngn membegsy Kilngnchde 22 s

removed, the plural thenofadahdwdliSkrsobst renesitsar esd@dsh Anatfigifgrd di sk
substrate holder 4 forminside of the inner holes 2 of the hard di sk

substrat ed01 &SR G Rembars vdanwiidl @nd nl3 hargsssmsmplescihe 21 of

the 20 above- desfdiied enBodireyy , pbheibRkr th i sk folediR@ dregheryped is
nmoved after the first to twenty-fifth engagenent grooves 1l4a to 14y are
brought into SRPAFHNELIAREPE KBE Wd&hsgmhpéﬂéﬁgmmwt%hg gie t he

center ol es 1044 {die nphucalisty .ob baefledi sk SUDSHALESyra e dsdrovi ng

the first and second di sk hol ding nenbers 11 and 12 away from each ot her.
However, the tHiskd hdiledngomenhgnseddeantid 12ay be noved so as to nmove the

first and;gecond In the state where the hard disk substrate holder
4 is assembled from the first, second and third disk
holding members 11, 12 and 13, the width D1 of the hard
disk substrate holder 4 is set to be smaller than the
diameter D2 of the center hole 2 of the hard disk substrate
20 1l as shown in FIG. 5. Further, the width D3 between the
bottoms of the engagement grooves of the £first and second
disk holding members 11 and 12 is set to substantially
the same value as the diameter D2 of the center hole 2
of the hard disk substrate 1 as shown in FIG. 7, in the
25 state where the press portions 17':'+17 of the third disk
holding member 13 have come out of the insertion holes
18+++18 of the first and second disk holding members 11
and 12 and press the beams l4a’, l4c’, ld4e’'**+ left on
the central portions of the bottoms of the engagement

30 grooves l4a, l4c, l4e*'°** as shown in FIG. 6.
The hard disk substrate holder 4 is structured as

above. Accordingly, the first, second and third disk



di sk hol ding nenbers 11 and 12 away from each other, thereby bringing the
first to twenty-fifth engagenent 30 grooves 14a to 14y into engagenent with
the inner cirecunferential portions of the center holes 2 of the plurality
of hard disk substrates 1, and at the sane tine, 18 to press the press
portions 17 against the first and second di sk holding nenbers 11 and 12. In
this case, the third disk holding nenber 13 can be noved snoothly when the
press portions 17 on the opposite sides of the third 5 di sk hol di ng nmenber
13 are fornmed into gentle arcs (or waveforn) as shown in FIG 22. Further,

t he above- des twoilidea ge memibiensntl 1i,s 1Qomhidgunredreo filkatt tdedmpilledmna t he

odd- nunber ed enga nt_grqqves 14a, 14 4e_are essed, against the inner
circunferentiar f%%%%r%?gﬂgq}ﬁ CFHEeEerh?JgeFS o?ggthf Eftlutrﬁglﬁgr‘af dage
substrates 1 ddskgsiubhetfatss 1t0 -tvedd ¥hbivhtih EDG8g@BAE U aREGhekda to 14y.
However, the g%rd diﬁgd%é strate hol der 4 q%% be structured so that the

bottoms of thé& e%Bfe G Hds5ePeR tERBRY s 2T8pPOgABIonaE R aBvery few

15 engagenent tgr @@reespodd to the UM WO tRenith-¢a rAR0PY R e tO0VES are
pressed against the inner circunferential portions of the center holes 2 of

the hard di sk9%9R¥ESatéd §° }14v ffdithicoRireeandnireord ekl hplddngubst r at es

hel d by the haegpdirgk 13ubatir abe hebgestfvbsynotrdd Mithed toLQduert y-five,
and may be any nunber. Next, the transportation case to which the hard disk

substrate hol §&£*anpsdapp| PeBbers |1 banfeder REEIMPEPSWEVIHEXIHPASHY t at i on
case 3 has thgthard whekeBy tHPShhatC N HRerbnt 1418 p628¢ oRAYE I HeOr

housi ng therein
10 center holes 2 of the hard disk substrates 1 are engaged

in the first to twenty-fifth engagement grooves l4a to
l4y of the first and second disk holding members 11 and

12 as shown in FIGS. 10 and 11.
Then, the third disk holding member 13 is moved
15 relative to the first and second disk holding members 11
and 12. By this, the beams l4a’, l4c’, l4e’'°*+ left on
the central portions of the bottoms of the odd-numbered
engagement grooves 1l4a, l4c, l4e''° are pushed with the
ends of the press portions 17°°°*17 formed on the opposite
20 sides of the third disk holding member 13, thereby
pressing the bottoms of the odd-numbered engagement
grooves ‘14a, l4c, l4e- - against the inner
circumferential portions of the center holes 102 of the
hard disk substrates 1, as shown in FIGS. 12 and 13. Thus,
25 the plurality of hard disk substrates 1 are held from
inside of the center holes 2 by means of the first and
second disk holding members 11 and 12. Further, the third
disk holding member 13 is kept held between the first and
second disk holding members 11 and 12 in reaction to the
30 force pushing the press portions 1717 toward the inner
circumferential portions of the center holes 2 of the hard

disk substrates 1.



the plurality of hard di sk substrates 1 held by the hard di sk substrate

"hol dér 4, and the |lid 6 put on the case body 5, as shown in FIG 1. The
case body 5 has a pair of holder suppori4 ng 30 portions 51 and 52 for
supporting opposite ends of the hard di sk substrate holder 4. As shown in
FIG 21, the width W of each of the hol der supporting portions 51 and 19
52 is set to substantially the sane value as the spacing W2 between the
first and second di sk hol ding nenbers 11 and 12 in the state of holding the
plurality of hard disk substrates 1. The pair of hol der supporting portions
51 5 and 52 is adapFéGStolbetbnﬁerpbswd bet aseambhg fMmachtinendls€oand di sk

hol di ng nenber 1.and si.te ends. of .the hard
di sk substraté& %%w 3 %EaéH: é%%@ gggg%ﬁgg %%gﬁ Tt He P?dhgip %r oduced
froma f||n1npdaraﬂlmyasflhardudmsksspbbyeates wmtmOeaebypropylene and
havi ng a thickness By .quttin |id on th ase body
5, the lid 6 is det ggﬁa%?ﬁe?q?#ydwmﬂfé‘%gg B&d %0 1 c?:saesezza&to&hed
portion 6a5fohﬂ$&d1ﬁlg the pouwealitin of Héwed ldiki6 sambtardtigh at tache@ portion

5a formed on the upper rimof the case 15 body 5 attached to_each other as
shown in FIG.°§§erBoFHrFH@fE£§8tBB&y BoZhdOPRe P&T6°4re &ddapddefo be kept

from cont act %b?o&"&&n@uhﬁitclzﬁ CEHF eg@ﬁdlaﬂlr@érttn@rﬁx%ft e Ralcdndl sk

substrates 1 installed in the case bod and the lid 6. 20 Industri al

Appl i cabi | it y9FRE PPLdeng MemRew®s dr F§dv\i-%le°-fcy agpiPi @a4bPE EREM AU bEi sk

substrates fomrkahgenl adﬁra@éheﬂy td skeh @ﬂ@& 2% preguPRshpdlsks st al so
magneti c optical disks) optical disks, gltal vi deo di sks (DvDs) and the

i ke. 25 1020mevApgsthe W‘%ﬁ%Iéilsil‘bgpllétléghﬁﬁ’iﬂéﬁrmh%r@#ﬁ‘ﬁ‘f%ttoaﬁ esecond

di sk hol di ng peprBer angasbchadi aﬂsklﬁbmwtn%mﬁéﬁ ace ahd hef e@ha a2
plurality of engagenent grooves for engagement with inner ci'rcunferenti al

portions of c®AserPhsltes2sf o ehleybhhe saskigre qaseerd2ed thet hotdercent er
holes of the gypporting unit 23, the press member 24 and the like are

mounted.

15 The working case 22 retains the plurality of hard
disk substrates 1 by their outer circumferential portions
so as to allow substantially the same spacing as that of
the first to twenty-fifth engagement grooves l4a to l4y
of the first and second disk holding members 11 and 12,

20 and is movably mounted on the base plate 25.

The holder supporting unit 23 includes a short
stand 31 for supporting one end of each of the first and
second disk holding members 11 and 12, and a long stand
32 for supporting the other end of each of the first and

25 second disk holding members 11 and 12.

The short stand 31 has a first stand portion 33 for
supporting the one end of the first disk holding member
11, and a second stand portion 34 for supporting the one
end of the second disk holding member 12.

30 The first and second stand portions 33 and 34 are
provided with positioning pins 35 and 36 with which the

ends of the first and second disk holding members 11 and



di sk substrates and then urged to increase a space between inner surfaces
‘of the first and second di sk holding 10 nenbers to engage the engagenent

grooves with
di sk substrat
circunferenti
di sk substrat

the inner circunferential pgrtions of the center holes
es, thereby hol ding the disk substrates by the inner

al portions of the center holes of the disk substrates,

e hol der being characterized in that a third disk hold

of the
15 the
i ng

menber is interposed between the inner surfaces of the first and second
di sk hol di ng nenbers so as to be novable relative to the first and second
di sk hol di ng rienbeesorowgitt Antovesketicof rekeechiivg12Q dFakthekdittge menber

relative to t
second di sk h
di sk hol di ng

center holes

according to

on opposite s
ar c- shaped pr
are joined to
substrates by
second di sk h

flrst nd se hal di n nbers. causes the fi
g?&ing (ﬁ%?qi;%£§ﬁ§iﬁﬁﬁa Q£f9§ﬂ§§§"%d%ﬁ|%ﬁﬁ;WﬂV%
reweard agal rsdayt Feomreictciogttigxf.erential portions of t
of the_di sk substra 25 2. A sk supstrate hol der
dai m 1P crf‘&?gcstfe?’?ég& Pﬁstﬂa‘ihltrrde %@&PBEFEPBny &
Isliﬁi:pdﬁt:lr‘@ethhld’ﬂhéif slidhef dheor Mesberi sxShsURshgdnmdy
Qt.r usi ns the first and 30 _second di sk hol ding ne

dethep saofaerFB Panheertian;if 5or rIRRAMR N hoheL ek

2IF e R donet IUTKO M Idhg RMierofizhe first and
ol di ng menmbers. 3. A disk substrate hol der according t

rst and
third
he

f or ned

nber s

1, characterized i nThgathéganand ﬁ?&??hr%ﬂ?ﬂ&h@°§éé@W§ di’skn§ $Blakng

menber s have
portions of t
engagenent gr
conpri si ng:

15

20

25

30

P& sl 'w'ighpbégf?% 1BHEnQO¢<£|h§‘93§ Red 28ekiEh CRIER &Y

he center hol es of substrates engaged with th

Shes. endspof b okt iagdl sasenflofigk siko k¢bry meahersn

11 and 12 are brought into contact, respectively. The
third and fourth stand portions 37 and 38 are movable
toward and away from each other in synchronism with the
first and second stand portions 33 and 34.

The press member 24 is disposed near the short stand
31, and is adapted to be inserted between the first and
second stand portions 33 and 34 so as to press the end
of the third disk holding member 13 after the first and
second stand portions 33 and 34 as well as the third and
fourth stand portions 37 and 38 are moved away from each
other. Herein, the positioning pins 35 and 36 provided
on the first and second stand portions 33 and 34, side
walls 41 and 42 provided between the positioning pins 35
and 36, the positioning pins 39 and 40 provided on the
third and fourth stand portions 37 and 38 and side walls
43 and 44 provided between the positioning pins 39 and
40 are formed at such heights as not to interfere with
the press portions 17:°°17 of the third disk holding
member 13 when the third disk holding member 13 is moved,
as shown in FIG. 20. Further, chamfers 45 are formed on
both sides of the bottoms of the third and fourth stand

portions 37 and 38, so as to insert the hard disk substrate
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21

o Caim

i al

e



a di sk substrate holder wherein first and second di sk hol di ng nenbers each
*havi hg, in an outer surface thereof ,_.a plurality of engagenent grooves for
engagenment with inner circunferential pogtions of center holes of 15 disk
substrates are inserted into the center holes of the disk substrates and
then urged to increase a space between inner surfaces of the first and
second di sk hol di ng nenbers to engage the engagenent grooves with the inner
circunferential portions of the center holes of the disk 20 substrates,

t hereby hol ding the disk substrates by the inner circunferential portions
of the center hodldes 04‘ iheoditdle substent bolea casefbdihe fbardnstisk i ng
therein the pEH%%% f dlgﬁligbstrates hel d by the di sk substrate hol der;
and 25 a lid attac e fo ase body, the transportation case being
characterized by thEeXthetdesbpemb$ioaseoﬁotderase&mbﬂyemaahﬁhbrdldisk
hol di ng menber gﬁ g rpos d between the inner surfaces of the first and
second di sk hgﬂ n en&ﬁg F&"§6:30 as to be novable relative to the first

and secondsdi sk hol Enﬁgtm?nblﬂtéwoh:h&nbhd:aide da'zskehahdimg trsein k@we ng press
portions for EreSS|n 22 holdlng menber s

h
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substrates upgnatemeaenishofvnt A8 Fhacrdidisk hol di ng menber relative to the
first and second di sk hoIdin%Pnenbers and that the 5 case body has hol der

supporting portions PR Sdpp FFﬁBgdﬁﬁU%??éibW8¥e8ﬂ“?ﬁ@ed}%ﬁgéﬁﬁg¥%ate

hol der . 32 as shown in FIG. 15.
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4 in which the first, second and third disk holding
members 11, 12 and 13 are assembled is set between the
short stand 31 and the long stand 32.

As shown in FIG. 17, the working case 22 is moved

15 to the hard disk substrate holder 4 supported between the
short stand 31 and the long stand 32, and the plurality
of hard disk substrates 1 retained by the working case
22 are positioned so as to correspond to the first to
twenty-fifth engagement grooves l4a to 14y of the first

20 and second disk holding members 11 and 12.

Then, as shown in FIG. 18, the first to twenty-fifth
engagement grooves l4a to 14y are brought into engagement
with the inner circumferential portions of the center
holes 2 of the plurality of hard disk substrates 1 by

25 moving the first and second stand portions 33 and 34 away
from each other and moving the third and fourth stand
portions 37 and 38 away from each other.

Subsequently, one end of the third disk holding
member 13 is pushed with the press member 24 as shown in

30 FIG. 19. Then, the third disk holding member 13 is moved
relative to the first and second disk holding members 11

and 12 so as to push the press portions 17°¢'°*17 formed
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plurality of hard disk substrates 1l are held by the hard
disk substrate holder 4 form inside of the inner holes
2 of the hard disk substrates 1 as shown in FIG. 21.
Meanwhile, 1in the assembly machine 21 of the
20 above-described embodiment, the third disk holding
member 13 is moved after the first to twenty-fifth
engagement grooves l4a to 14y are brought into engagement
with the inner circumferential portions of the center
holes 102 of the plurality of hard disk substrates 1 by
25 moving the first and second disk holding members 11 and
12 away from each other. However, the third disk holding
member 13 may be moved so as to move the first and second
disk holding members 11 and 12 away from each other,
thereby bringing the first to twenty-fifth engagement
30 grooves 1l4a to 14y into engagement with the inner
circumferential portions of the center holes 2 of the

plurality of hard disk substrates 1, and at the same time,



10P<P< 10P<P< 10P<P<!\ 10%P<P<& ()-/!X 10%.<L<& ()-/ k#$%4p %& 3( WU3NL! N-
‘109&* ()-/!X- 10%& ()-/!'aC 109& ()-/!X- 10%& ()-/!a*- 109& ()-/!fH

109 ()-/3(N))))))**rsSalL 10%0& ()-L10%@ ()-Lt10%0& ()- 10 10 10!'\-

109 ()-71S- 100&' ()-/*+A++], X, ,} <r S4!1 1 x9109%658& () - SLT10%08' ()-!1 &
109%°P0PC& () -!1 & 10%°P0OPOK ()-LlOO/D&' ()-12109%& ()-,,,-t---aBrS4! ! x%

10%08' () - LL$109%0& () -! LLL! 10%008' () - TL10%0& ()-9 10%0& ()- 910%0& () - S-

. .16/ dEr S41 1 x110%08& () - L. 10%0& ()- @- -

10%0& () - +10%08' () - L*10%0& ()-LL' 10%08& ()-T6////////f0rP1910%g& ()-'!\L10%&

'()- 10bhO 1GOr@eEdh@ [RreHDIPOCOEY - 11" 898%85€) theSE3rst and

10% () 1Y 109 %é‘i?ﬁ&%%wﬁ%% %%B%%&%l{ PRz L) ThaRAS S49sthrooe ()
X- 19% & ()- &th@.&i@&a@}sklmﬂd%ﬂg@’teﬁr{?bﬁm il:@%&l_)lé?\lmdﬂéc&%%%}/mﬁ wWRERSM
109! () - 5555550067EEF? FRB LG (). PP ATORRRETYST PADEFIONENS TPATe
10%& () -/ L10%g&'sk) hol@iho ﬂ:@ﬁibér89® Zre V\ﬁﬁﬁ@!d 'Ja@cil.()_:f’é%n(l)e 6@ Y@¥& ()-/! S@
109%& () - /'\@10%&' /'X 10% 10?&'(% MRS PIlTa@1l0%' ' @
10%00%' ()-/18S! @f % /sﬁ\‘%ﬁ ﬁxcﬁ% 20008 F)Jr theryo the
10>t ”@)@\AB\MJaBbkrlef-@bk&%tﬂéﬁ)&e@odd! &@:@%ﬁ&nﬂgdf@ 1%@?&&61%55@/1}:%@?) /
o (b O IR i SR s
10nOTOVEEF| GHIWI- 91 W 'pressed against the inner circumferential
10 portions of the center holes 2 of the hard disk substrates
1 among the first to twenty-fifth engagement grooves l4a
to l4y. However, the hard disk substrate holder 4 may
be structured so that the bottoms of the even-numbered
engagement dgrooves 1l4b, 14d, 1l4f<++ or every few
15 engagement grooves, e.dg., every two or three engagement
grooves are pressed against the inner circumferential
portions of the center holes 2 of the hard disk substrates
l. In addition, the number of hard disk substrates held
by the hard disk substrate holder 4 is not limited to
20 twenty-five, and may be any number.
Next, the transportation case to which the hard
disk substrate holder 4 is applied will be described
below.
The transportation case 3 has the hard disk
25 substrate holder 4, the case body 5 for housing therein
the plurality of hard disk substrates 1 held by the hard
disk substrate holder 4, and the 1id 6 put on the case
body 5, as shown in FIG. 1.
The case body 5 has a pair of holder supporting
30 portions 51 and 52 for supporting opposite ends of the
hard disk substrate holder 4. As shown in FIG. 21, the
width W1 of each of the holder supporting portions 51 and
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ypropylene, and having a thickness of 0.4 to 1.2 mm.

By putting the 1id 6 on the case body 5, the 1id 6 is
detachably fit on the case body 5 with a case attached
portion 6a formed on the lower rim of the 1id 6 and a 1lid
attached portion 5a formed on the upper rim of the case

156 body 5 attached to each other as shown in FIG. 23. Both
the case body 5 and the 1id 6 are adapted to be kept from
contact with the outer circumferential portions of the
hard disk substrates 1-+°*1 installed in the case body 5
and the 1lid 6.

20 Industrial Applicability

The present invention is widely applicable to hard
disk substrates for not only magnetic disks, such as a
compact disk, but also magnetic optical disks, optical
disks, digital video disks (DVDs) and the like.
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disk holding members each having, in an outer surface

5 thereof, a plurality of engagement grooves for engagement
with inner circumferential portions of center holes of
disk substrates are inserted into the center holes of the
disk substrates and then urged to increase a space between
inner surfaces of the first and second disk holding

10 members to engage the engagement grooves with the inner
circumferential portions of the center holes of the disk
substrates, thereby holding the disk substrates by the
inner circumferential portions of the center holes of the
disk substrates,

15 the disk substrate holder being characterized in
that a third disk holding member is interposed between
the inner surfaces of the first and second disk holding
members so as to be movable relative to the first and
second disk holding members, and a movement of the third

20 disk holding member relative to the first and second disk
holding members causes the first and second disk holding
members to be pressed by press portions of the third disk
holding member against the inner circumferential

portions of the center holes of the disk substrates.

2. A disk substrate holder according to Claim 1,
characterized in that the press portions are formed on
opposite sides of the third disk holding member as
substantially arc-shaped protrusions, and the first and
30 second disk holding members are joined together so as to
be inserted into the center holes of the disk substrates

by engaging the protrusions into holes of the first and
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second disk holding members.

3. A disk substrate holder according to Claim 1,
characterized in that each of the first and second disk
5 holding members have disk holding pieces for holding the
inner circumferential portions of the center holes of the

disk substrates engaged with the engagement grooves.

4, A transportation case for disk substrate,
10 comprising:

a disk substrate holder wherein first and second
disk holding members each having, in an outer surface
thereof, a plurality of engagement grooves for engagement
with inner circumferential portions of center holes of

16 disk substrates are inserted into the center holes of the
disk substrates and then urged to increase a space between
inner surfaces of the first and second disk holding
members to engage the engagement grooves with the inner
circumferential portions of the center holes of the disk

20 substrates, thereby holding the disk substrates by the
inner circumferential portions of the center holes of the
disk substrates;

a case body for installing therein the plurality
of disk substrates held by the disk substrate holder; and

25 a lid attachable to the case body,

the transportation case being characterized by
that the disk substrate holder comprises a third disk
holding member to be interposed between the inner
surfaces of the first and second disk holding members so

30 as to be movable relative to the first and second disk
holding members, the third disk holding member having

press portions for pressing the first and second disk
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a movement of the third disk holding member relative to
the first and second disk holding members, and that the

5 case body has holder supporting portions for supporting

opposite ends of the disk substrate holder.



