; fge3e}| v68TOQ DESCRI PTION METHOD OF FORM NG AN OPTI CAL DI SC AND METAL
MOLD DEVI CE F OPTI CAL DI SC USED FOR THE METHOD BACKGROUND OF
THE* | NVENTI C]\IO]‘ l@%\l he I nvention The present invention relates to a
met hod of form di sc such as a conpact disc (CD) or digital

vi deo di sc (DVD), d&H&SE net aI mol d device for form ng an optical disc that
is used for that nethod. 2. Description of the Related Art The substrates

of DVD and oth scs are typically injection nolded froma resin.
A known exanpl lmwmwmmﬁﬂw ‘[ mol d devilRESCURBYIOBr this injection nolding is
descri bed in Japanese Unexam ned Patent Application, First Publication No.

11-70529. In thls nEt% nol d device, a pair of nold bodies in the formof a

fixed mold ({4 y el v)
are closed, a Esl?_g%uc(?pcaw tg&%(%ﬁ/?tﬁgl(gggcels Wﬁﬁ%@ﬁe@?@?ﬁgﬁn xed

mol d and novabl e nol HORMITNIEGhMQPM&LiLHBCiWSEmQ”dIDTHEQﬂEE}mten resinis
filled into this product cavity, and after the resin inside this product
cavity, nanely an optical disc, has solidified, the fixed nold and novabl e

nol d are opened and the nol %ﬁ?@g?pﬁ%?ﬂl;s?l{ I‘?ﬁi Resin is injected

into the product cavity fro ocation correspondl ng to its
central portj on.Fikl G4 tnvefkiody nNoving a gate cutting nmenber in the form
of a cutting punch provided on the side of the novable nold to the side of
the fixed nold, ElnﬂjplaisdnmuvngtictmretwﬂebIaan@hd)dwﬁfoanirigrad@tptied dprsucloas { di e) of
a sprue bushln on_th sde of oget her. wi.th
form ng an cﬁ? b‘i) @%%@é@ odixg @yrhe) ‘bB‘F{ 1(})55 ‘F‘Feggbfﬁr%’ég di sc,
the resin wij cﬁlrlﬁscstﬂﬁngQéZIdf gﬁ Retofhi n the product cavity are severed.
Mor eover, p05| I oning rings eri ngs) respectively fixed on the fixed
nol d and novabl eDesetigtian of thamelatéd Atted when the nol d bodies are closed. In
the nol ding of an optical disc in this manner, there is the risk of the

occurrence of r eEh%‘kbﬁﬁr@ﬁ& alt PYR andeothes optieal disss atsrtypigallyrinieation mglded t he

portion cl 0Soth Q resm. A known example of a metal mold device used for this injection

molding is described in Japanese Unexamined Patent Application, First Publication No.
11-70529. In this metal mold device, a pair of mold bodies in the form of a fixed
mold (fixed side assembly) and movable mold (movable side assembly) are closed, a
product cavity (cavity space) is formed between the fixed mold and movable mold, a
molding material in the form of a molten resin is filled into this product cavity, and
after the resin inside this product cavity, namely an optical disc, has solidified, the
fixed mold and movable mold are opened and the molded optical disc is removed.
Resin is injected into the product cavity from a sprue at location corresponding to its
central portion. In addition, by moving a gate cutting member in the form of a cutting
punch provided on the side of the movable mold to the side of the fixed mold, and
allowing to penetrate into an indented portion (die) of a sprue bushing provided on the
side of the fixed mold, together with forming an opening hole located in the central
portion of the optical disc, the resin within the sprue and resin within the product
cavity are severed. Moreover, positioning rings (guide rings) respectively fixed on
the fixed mold and movable mold are taper-fitted when the mold bodies are closed.

In the molding of an optical disc in this manner, there is the risk of the

occurrence of resin orientation due to residual stress remaining in the portion close to



the center of the optical disc. Since this resin orientation inpairs the
properties of the optical disc, although not described in detail in
Japanese Unexamni ned Patent Application, Birst Publication No. 11-70529, in
the nol ding of an optical disc, injection conpression nolding is carried
out. In this injection conpression nolding, the fixed nold and novabl e nol d
are first closed with a weak clanping force, and resinis filled into the
product cavity in this state. At this tine, the fixed nold and novabl e nold
open sl i ght ke depter pbthemptinalidisc. aBinee tigs testn Fientatipndmpairs the ppenestiasrad thef ¢ he
resin inside th roduct cavity..Next, after severing the ue and product
cavity wit hOP%@?égsthﬁﬂu%lhﬂ% ,eg‘frH’@ o Hefpil HbjaPS?‘??EUdﬁg?rH@eflr?g{?ngodi es is

| ncreased, Er;\gfgnzatmsﬂpﬂa!pﬁbﬁwim@hh €7032b dn MEERINY Stadlopricdieeed, and the
resinis co essed i nside the product cavity. As has beéen descri bed above,
in the met alinjemiod cdepressiohanoldipgnis cagriepodutc aln thisiafectibn tdrapressiar matding,

al though a fixed nold and novable nold are centered by, for exanple,

|
taper-fitti Hf Pedineldapamavehiganoldpenfisheosedeth ek Hamping /aBcettol d are
orered o "L S ORI TR Bk R ACHRI R b R 8 s

own wei ght causin betw ne”f ( novabl e nol d,
the taper ednidvable@esid @bert SIEHEQ D! foP Bx ik, ABBEL BI-D. @& due tdan@giesburd 6f
addi tion, although the cutting punch on the novable nold side fits into the

i ndent ed pothei resinnsidenie produdt eavity sNeis, afteriseeerimgdhesirve aud pradudisa¥ityxed
nmol d and novapl e nol.d are opened slightl ue t.q,the pr.essur f the resin
Tl F ea ot o viihute Potite Puscty e Tammpae itk Ue e Gao R soes Rma et B A fre
opened, m salj t : d : liphger
PPEecinto ¢ MA@ HIERLyAACHIGR BROARRIUIDERSED dnd IR rEUh 1l AndAET ifiic! B0

resul t, theptaitmedivitpeni ng hol e becones eccentric relative to the entire
optical disc or burrs are easily fornmed on the punching marks left _on the

openi ng hol e of Ashasdgen deseribgdsabove,in shsmetakmold devipg fantosmingptisal divd

Pat ent i gation i st i i o J1a7 Lt i
proposed | nCGREaR®r pilRuY fireEd Mol ety Mo s PO b L LBl g
ring on t het&fﬂe%ﬁﬁiﬂ@d@litﬂnﬂ@ iy s DRh&HHPB Pkt @ thodPaRPmbPablé ARl 4rk @pened! el ati ve
to a cavity form ng nmenber (mrrored surface plate), force is applied to

t he novabl e shmo¢ thedixgd npyld an¢ oroyrlls siadd leparishghtlyAdnedo thesdwn welght pasingi oni ng
rings of the fixed nold and mavable pold are nutually taper-fitted and the
fixed nol d ZHERIEBRSRS RFtwpinthg fixe “@éﬁfé’?@&lv ofdy ﬂt%épf‘srgfgf‘ggﬁcﬁs Qﬁb“éh t he
fixed nold ; loade; edr.t R E ' if the
posi 1 oni ng Ty SORHE PUE, R SR RuRERCCin AR RSB IRTREg SN T e
ri sk of m salavgblewmild sidetfheintmthetihdemkadpariisigen the dixed ring sideliathevseaté in t he

cavity form ng er, therepy decreasjng the centering accuracy between
the f1xed iR b @awﬂ&gafwgmevab&%fm%@g operedshightly duedp ihspresuppelthas a

ref erence. : . . j.ect sent
nvent on i SRR nkdue Pl PRGN, B BRLFEDI AR ANSH mEla i SpHEASC
whi ch t oget hgsaliphinenDsdciS brBA&@nttRerh @hd efel attaiphuAck Hb Bingkyfigembake @ pair of
mol d bodi es when they are closed, is also able to center these nold bodies
wi th a cert #idgnigd goreonoh anacenrately asntered state.neAs a zesulti the figrined opheing &ple of
nol d bodi es, are opened. S RY .OF THE | NVENTI The nmet hod of .formng an
optical di sESRIEIEFEY RIpRGS HP@&BF&OW%% DS aﬁ?wﬁﬂgﬂmﬁdm B 1711 ng
step in whi ghnchidd mafks M8t On BRAOpeAAE ORCHIRE SRldl figdy are closed, a product
cavity that forns an optical disc I's forned between these nold bodi es, and
a nol di ng mat er ilakontsast,iih Jagpdnesetinexmined ddtent Applidatipnf FicstPabliation Nal.
pathway forned in the first pold body; a gate cutting step in which an
openi ng hol élgP3¢ha copttitutieon irgergsed iovhis ,ta%h?rn@tm%?r&ﬁamplepau%w thhd

product cavi .ar.e_sever PN t i in the
second nol d pé%ﬁg@ﬁl:ﬁ%f '§§ g’ﬁ %?enﬁgeré Héléfdpsg(?etﬁ%g% %Pgr?orreg P %9%({1%@?%5 r%a{tlgggoo%y;

and a conpr @gdtyodrfiin@inémbiMiiiiored Suifledldg), FRtElsiaphliddditREmbhEble hiduct
cavity is conpressed by increasing the clanping force on both nold bodies
and cl osi ngsisletb arpenréssivnepringat Ahavsuliche popberitg bpes ¢icthe fisedmotd @1d t he
nmol ding material. inside th roduct. cavify; -wherei fi,tting a guide pin
brovi ded ondbRPleniSt aEe ek Speelurdid e iPaERl et roh 85 Mded on
the other nold body while allowing to slide freely in the directions of
opening and cl osing of both nold bodies, both nold bodies are centered in
the filling step, gate cutting step and conpression step, and at the point
when the conpression step is conpleted, both nold bodies are centered by
mutual ly taper-fitting positioning nenbers respectively fixed to nutually
opposi ng surfaces of both nold bodies. According to this nmethod of formng
an optical disc, by fitting together a guide



4 pin and guide pin receiver, a pair of nold bodies are centered in the
filling step, gate cutting step and conpression step even when they are
opened slightly. Thus, when the gate cutt3ng nenber on the second nold body
side is fit into the indented portion of the first nold body side in the
gate cutting step, the gate cutting nenber is reliably and accurately fit
into the indented portion. In addition, follow ng conpletion of the
conpression step, nanely after the product cavity has reached the final
product shap&ntesdaysn gth%se‘taﬁe ivovikich dii fied apald eadmovalle mp! dratenpensd to a

taper-fitting_.of the posjtioni menbers respectively. fixed.on both nold
bodi es,  t hi SoRBeRfEsE PlosS g Rt GREER Tt R SERRT T i by o
gui de pi n anfadhel, deer@idthé BSEbY RlisaliSmént/ot el fositfoRhgdRRRILBEIARL Re1gfvetibe
optical disc is accurately forned at a prescribed l'ocation, and the

f or mati on ofthdcavity forming enenpteen, therebyolleeré¢asingrtbe eamtarthg atheacyehenvesrothd devi ce
for formng an optical disc as ¢lained jn the present inventiqgn is provided
with a pair fg’?ed ?ld aﬁﬁ&oééb?ﬁ%qlggﬁéﬁseéﬁ Eqvéfé’ég g Retber g R €and form
bet ween them a t ' [ j : are

cl osed, positioﬁ?ﬁg&%éﬂggxgh#ﬁ%%i%?ﬁeﬁﬁeh??Q@gagﬁq%%§h§%$yﬂgg%%gﬁﬁ%

surfaces of grbeideanmdtsl risldidesice Fatfomeiapan bptell Yisbawvkich apetedwitirtdeages t hat
taper-fit together, a guide pin provided one of the pair of nold bodies,
and a gui de ghlttorreliahily and gacuratel genser a pair Gfimeld bedicd Wher they arowlpedd. ishe gui de

pin fits while allown 0 sli freely al ong the diyxection of .openi and
Bl st ng-of i it sBlbr s peloodiin Tt pPer bEREMa] plin SRRSO
bodi es are ghoagch MeGaR oFH Il BSiBRAE bétedl S filled into the product cavity
formed between them "After the nolding material that has been filled into

the product cavity, nanely an optical disc, has solidified, both nold

bodi es are opened and the forged optical disc is re(ﬁﬁved. In this case, as
was previously described, in HMMARYOF I R INKENHPNmDI d bodi es are

¢l osed, the ol %P@ﬂkﬁ%d%?ﬁ%ﬁﬁﬁé&Hg%écgk’di%%é}%in’ieﬁgﬁEﬁefﬂrhéeh{‘ﬂw tgptngg taper ed

surfaces of positioning nenbers’re ctive I xed on ‘t hese no odies. On

t he ot her hasdvidedwithe fiitiag step in Whichh fixet Moldtdody badlsedndhdldOP&ty; aral t hough
t he positioning nmenbers of both nold bodies are nutually separated, both

mol d bodi es @esedceprodpeidanyy thagnraie apiontieah disgus thempd hetiveer theee miokd odigs, ch
the guide pin fits while all.owi.ng.to.slide freely. along. the openi and
cllosing di r RAAROIGHE efig) iy MEGin the aodhct gaiiviioma Raueral piiwgy fgmicds
bodi es are rigli : :d i Wa y are
ol osed, and et rARELRG Y g Ui A S e lRng o SO DR UBEY
state in whiisloriiedyandrtie wpterial pathweaddindi ppoduct cavityeravetveled foy|fdtiney gate f or

and Ui do. pi SPECBPRBR TaPBGH By BF apep gy Pbtng ek h ABPdR L | ons
ocat et NSRS bjAbB9pIAl A Sep TR SRR A
product cavity is compressed by increasing the clamping force on both mold bodies
and closing both mold bodies that have been opened by the pressure of the molding
material inside the product cavity; wherein, by fitting a guide pin provided one of the
two mold bodies into a guide pin receiver provided on the other mold body while
allowing to slide freely in the directions of opening and closing of both mold bodies,
both mold bodies are centered in the filling step, gate cutting step and compression
step, and at the point when the compression step is completed, both mold bodies are
centered by mutually taper-fitting positioning members respectively fixed to mutually

opposing surfaces of both mold bodies.

According to this method of forming an optical disc, by fitting together a guide



bodi es 'is perforned by positioning menbers, and the positioning by the
guide pin and guide pin receiver is of an auxiliary nature, it is adequate
to provide the guide pin and guide pin reteiver at two corner portions of
the nold bodies. In addition, although a renoval robot and so forth is
inserted into both nold bodi es when opening the nold bodi es and renovi ng
the formed optical disc, by inserting and wi thdraw ng the renoval robot at
those corner portions where the guide pin and guide pin receiver are not
formed in tHenaed guidodingsceiver hpair of meld hodies gia epatesechinghelfifingdtepp pafe

recei ver does not obstruct renmoval of the gptical disc. BRI DESCRI PTI ON
CF THE DRAWFRES B/ A PEopesgiop SCpodee 1fn HRYoE st g i S0t hent of
a metal ol duégae @ﬁ‘ttiBg Pl b heARcORE h6 R body SfleQd fit M€ e GdRAted JOVEMH i ON.
FIG 2 is a cross-sectional view of a guide pin and guide pin receiver of

t he nmetal noifdhednst meld eodyfsideninniye gate owting step,dhs gate hotting imentHeGis reliathy G 3
is an overhead view of _a fixed nold of the_netal rrggd device fqor formng an
optical di scndmeaately ftjinfo the inderded postiong n Inppdditioqe dollovy g cqaplenomal thgi ew of

the area near t te o | ' ' cal disc
shown 1 71 ol il offE e o B AR S R R T P R
provi des an gph@neith @vl@bodibs a@lestersEMy mdtualnaaFatmﬁdg of thb@ositiogingn
optical disc of the present invention and a nmetal nold device for form ng
an optical dhenbasespeasivelyiedrpnttodimald bodiest hiserntering is merayichioplagad Fir st
an expl anation iéggroviged %% t he,canstitution of .a net nol,d..devi ce for

f

|
6 forming arf°6Pficai" EETe auideRin apd ghide pin a7 EHt eé%zf WS %01 d body
in the form nﬁagfhbmtﬂpb@icar &ifsﬁf%&?ram%e@aﬂ eﬂﬂ’e%%)@& IRaf6EARd ! d

body in the formof a novable no and tthis fixed nold 1 and novabl e nol d
2 nutual |y dpenatamcbfduasén the apening doleris plegentpdvar d and downwar d di recti ons
(directions of opening and closing of the nold hodies) in FIGS. |, 2 and 4,

and when they ar Ehecmg@bemold dgvigefopfasaning ancepiicahdise asplgimed inhe presspt i cal
di bet ). fi ld 2
ar o depi ot eq Tl IGHOLRE TR0 pdt O b bokle E SRt 08 THAR, D

formng is aasvihgandrm bethéd thétagrbductbavety thivfeend vl hiibaladict whsedbeg ol d
2 are arranged horizontally. However, form ng can also be carried out in

the state i rergpliosdd, phetioring mermbsrigespepdyaly a¢d gn mutusliywoposing srefages@li ngs.
Eioi('? gmrml d ]1h<i=,ssé n%lg\()io fe(sj tﬁgit }egpcgctifvie@%%ves ita%greh%HHécaets ?ha?ta%grqﬁ? tofgie %‘r?' aSi de
guide pin provided one of the pair of mold bodies, and a guide pin receiver provided
on the other mold body in which the guide pin fits while allowing to slide freely along
the direction of opening and closing of the mold bodies.

When forming an optical disc, the pair of mold bodies are closed and a molding
material is filled into the product cavity formed between them. After the molding
material that has been filled into the product cavity, namely an optical disc, has
solidified, both mold bodies are opened and the formed optical disc is removed. In
this case, as was previously described, in the state in which both mold bodies are
closed, the mold bodies are centered by mutual taper-fitting of the tapered surfaces of
positioning members respectively fixed on these mold bodies. On the other hand, in
the state in which both mold bodies are open, although the positioning members of
both mold bodies are mutually separated, both mold bodies are centered by a guide pin

and guide pin receiver into which the guide pin fits while allowing to slide freely along

the opening and closing direction of the mold bodies. ~As a result, the pair of mold



plate 7 fixed to the surface on the opposite side of the novable nold 2.
This fixed side bottomplate 7 is attached to a fixed side platen of an

i njection nol ding machi ne not shown. Furthernore, reference synbol 7a shown
in FIG 3 indicates through holes fornmed in fixed side bottomplate 7 for

al l owi ng the passage of bolts for fastening to the fixed side platen. A
sprue bushing 8 to which is connected a nozzle of an injection nol ding
machine is fixed by holt 9 to the central Portion of fixed side bottom

plate 7. A mhediss pes relizhinand acoyrates censered o the state inewhioch they eemglessddand t hi n

this sprue ' . r ses through fixed si.de.bottomplate 7
and protr ud%gg%ug?igﬁ(gwglﬁggce%& n:‘Jdl% %%eg oglg(?fél %Céﬁblf%%ngtﬁ%.sta lpé%\}‘g}t_,he%aﬁeoot?ggi ng
ring 11 is fixednhyditieh!inkRe inetal AdIEWVi@cRr RImifEaPRREI dic & dfnkh ifOVabl e
nold 2 in sprue bushing 8. Fixed side tenplate i s conposed of a cavity

bl ock 17 nedh¢ prepant irvgntom plee gifidapidiand guidein reeeivesae araferablypréaded ordy
menber that is fixed to.fixed side botto lafe 7 by a t..16, and a fixed
si de positi c?ﬁf‘?ﬁ%;c‘?rflﬁrd)%‘)rﬁéa?e}t ?IhaP%Iysﬂ]ﬁ%é‘a{)lﬂneaonr%ﬁ&“ﬁﬂ%ﬁ‘ﬂe%\cts as a

posi tioning nmenbe i i i I t olt 18.
This fixed side p%’é%lpia&c?rﬁa% r%‘f‘ﬁ%"‘l@esﬁ‘?@qfﬁtb%&ls %B%’éﬁt%’o toﬁgét%?ﬁm chis
formed in tlwdesisperfoeme bepysitibninf enembetard tppositiogingbyald guid®pih aad of

fi xed side bottomplate 7 and the outer peripheral side of cavity block 17,
and i s cent eBuide niereceivpristad ap AUKitiprymageRr, it is adequatoqrayide dte swideatin gad d
fabrication._Fi i sitioning.rin 9 h tapered,.. 7 rf 21 on
the | nner _pddsaf el RARl'doPy Adksh B 4% mG8 pRUSE" do niiof AURLERE, T
for which itrgmdia bR and 86 Grasislieaed iﬂ%@Bbtﬂgnéla\b@ﬂi%wihB@o?étﬂ@g Ok mayabl e
mold 2. The angle of this tapered surface 21 relative to the direction of
openi ng and s iand raniovtihg thedbundsioatities! disc, hp msert@®gtand sathdra3dng the addi ti on,
cylindrical guid ins 22 are respectively fixed to t .Gorner portions

| ocat ed on ég ﬁlrgb%iaé ﬁ%ForP?rr@rﬁl?PSr‘?"}Fé%ﬂ?ig& CHB?PB‘X;Q‘BFC‘%P@ r‘??J‘)Y‘?{ Hhese
gui de pins f ty : the: sj Soclivel f&lsr €ends
contacts fi i@é (g‘fr{?g gﬁrgé’lnﬁgog{ég%%hﬁ%ﬁ,&h?ﬁgﬁgﬁﬁg?%ﬂ{el Igﬁgeé:gﬁlgr t(l%gn 23
fits into a MobBstprt idnwvaldf thebpiehl dizcf i xed side bottomplate 7, and is
fixed by an auxiliary nmenber 25 and a bolt 26. Guide pins 22 protrude to
the side of novable nold 2 along the direction of opening and cl osing of

the nol d bodi es. Mreover I 5 IS, fixed on the end

surfaces of guide pins ZZB@RFM@W%%E%@%an 31l is formed in the
outer peripheral Fiopntis 9@rd§.§-sédi'i%n£10\ﬁé\!v@Hb\biﬂ?%ﬁ@@mﬁﬂdﬁﬂéﬂt §f Hg@e@f mdpyabl e nol d
2 in cavity block 17, and an outer ring batten in the shape of a ring fits

into this | eltyeeporformingdth aptidalidiscfafiteeipiesentiyehtior83. On t he ot her hand, an
i nner peri pheral er clanp. 35 havi a. nearly cylindrical shape, which
acts as a cyl i}ndmlilbglqs?rﬁ%?'rs,r%iogalf‘fl?wEE?@“‘&&Q&?‘WS%&Q@W‘B r‘}f‘}‘?fv(f’ﬂ_ﬁf:t g: e 12417
serving as AR H{Fn% : ah iReidipon of cavity bloc :
A st anper 321,1 \%Ilﬁgﬂ%eorcr%sotﬁe g odg\r})gg %ocgt&i o% arlld | and portion of an
optical disc, i sFIKeaayabbyerhamldewedaifixed aold yf thk acdtal gld davice foe fpmeug ous| y
mentioned inner peripheral stanper clanp 35 clanps the inner peripheral
portion of tdptisplgigrethows inRifek.ence synbol 37 indicates a claw portion
formed on the e f, .1 nner, peri pheral. st.a regl 3 | ds t he
i nner peripher alnlglp%.r4 t'7 & g%lﬁpgteﬁfgoss-ts%rtrlﬁgél Vgg‘.g Ofﬁ‘egag%. }e?{){rl]m,@agtéate&grtﬁeer.n @& ng 8
fits into inpgld d’é@fcb@&%ﬁhin%taﬂfﬂpﬂfzalfdi@%o&ﬁdn_Er(ﬂ 1an indented portion 38 is
formed in the end of sprue bushing 8 on the side of novable nold 2 by a
fixed side bushing 8a which is fitted into the outer peripheral side of

this sprue bushing 8. V. I i i i | e side
tenpl ate 41, a novabl Q%@%Sb(gﬁﬁg %ﬁﬁﬁﬁﬁﬂ#bﬁﬁ@gﬁ?f ace on the
opposite side freom fiipGindBilodidhs hiledlhtiBR bR EmpbdmehfomhahRifbl.orand a
novabl e si de bottom pl at eéw@i? %di iede)ghy a lboIt 43 to tﬁe surface onothe
opposi te si dierthingranfapxiesl digal of the presdnibims/entioradriden medbmsidevide fpt forming?.

an optical disc used for that method with reference to the drawings.

First, an explanation is provided of the constitution of a metal mold device for



Thi s -nmovabl e side bottomplate 44 is attached to the novabl e side platen of
an injection nolding machi ne. Movable side tenplate 41 is conposed of a
nearly di sc-shaped core block 46 that is&ixed to novabl e side support
plate 42 by a bolt 45 and acts as a cavity form ng nenber, and a nearly

ri ng- shaped novabl e side positioning ring 48 that is fixed to novabl e side
support plate 42 by a bolt 47 and acts as a positioning nenber. Mvable
side positigning ring 48 fits into a | edge portion_49, which is fornmed in
the outer p&EMTPPRRAMPDPLSS} dison Referenee simbod d dndppesabirst mold Redy ipghgiform;

novabl e side,s rt.plate 42 ng ~t.h ut er peri ral .side.of core bl ock
26, “and 15 SLArBREECIErdbRuE vt BT B! MBRES LGRS R ol
fabricati onmdvablaGhi8] A, thiTTHRB 18 1 48d RRVEbIe @RY189 nihthallyAsheRagd aldsaBgr ed
surface 50 into which tapered surface 21 of fixed side positioning ring 19

cont act s andhavapein-thé upwatdend dhenwetddlitrotiomss daedions of epkningarslonesing ef spacer
51 that is contacted. by, fixed side positioning ri 19 is | ocated on the
outer peri pmerr&&dﬁoghes)\;‘f“ I%Iﬁass Iy H@r@&ﬂé&*ﬁaé@% © glgEFdi form 3(@83}5? CaVifol t 52
to the surf Q@%s ' ' itieni i j ijde

posi tioni nggrqﬁeﬁg dr{lﬁ%’&%%gﬁgﬁ ?%Eg/ ergtfﬁg}g. pggi't?igg{no:rér}%ltgl?ur%rhl)gga\gﬁ@h?m@gbI e

si de positi afwvablemdld 248e depiabd tobecartamged terdodllysSipiRIGS. f,i2 dnidnig norbhgibugh

hol es 56 and 57 are r_espect_iveléfprne_d in the two corner portions |ocated
on a near| y fermige gernqdrat imthe wiateisoviichrivedmeld) ard mapgle moll 3ew 42 and

novabl e sid ot t.am .pl 44. 1 n addjt.i on i de pi.n, 22 .00 t si de. of the
nbove. 11 xed o ToxRefy. v dhef iabid Sun A 0 it SRR TS Re B &FicBli ng
to slide freghar@hedged Beridhiless h8WnGh tRREMVIHgsand cl osing of each nold
body, are incorporated in through hole 56 of novable side support plate 42.
These gui de pi n hixxlenoldrisis poada withrp dixed sidé tampyte ibrrdiadiiedgidedwtioms hi ng
59, which fits jnto and is fixed inside through hole 56, and_a.retajner 60
i ncor por at eﬂi%lf E‘éeﬂlﬂq tgG\FW(gacteémsth? a%qurt%é@W ﬁ‘et%v er@?ldger iﬁ?‘?e&é‘%l si de of
this guide I | S j: e . [ or
slide roll e?f‘%gﬁ??‘ﬁ‘g’?ﬁgzq%%cgg‘% t?,agﬁ‘fi{%% éggzoﬁagngcgmﬁgﬁg{hgg%hﬁgt into
the inner peaoighoenal FaitHernire,refefdno€syrbbbl 7aghdhe (PIE 3 ifdioppethréighof thi s
guide pin 22 prevents retainer 60 fromcom ng out. On the other hand, the
end of gui déogﬁfprz@diléﬁﬁﬁ%@ﬂﬁé@t@ﬁww R ierpdlewieg e pgssage of haltsdeidi ti on, a

| edge porti gnte% its t{)ogrreqd AN tpe outer peripheral portion of the portion
of core blo ¥ E&%ﬁ’ he*g %}gtf.gl‘aepl xed mold 1, and a ring-shaped outer ring
67 fits into thigshadeeshhges tPRhRA i¥nheetad h A¥Aof & id|dcHén flokBhy 2l ong the

direction of opening and closing of the nold bodies. Furthernore, reference
synbol 68 i mdichimt ésfizedinl bolf Dto the ewrdra ipngionwif ¢ixed kidg b6tforthplate ZonmAng of f. I n

addition, a slide bearing. 69 is jnter ed between,outer ring 67 and core
bl ock 46, WA BaHEY ThibifeRn g %Sw‘gi@&,coamog@e Vithig thi SEERDHEHLE Sut of
ring batten ' fd : f I [ ral
surface of gﬁgg%P ? gg?a%}eési@r&{gr}ll t1ia ggi@rﬁ)ﬁoé p;’]}gtggl @B}? %gd&?ﬁ%g Sgg%rfglﬁgﬁf of f
pin 77 fitssidet@nplateimdavibedvgrpd idcating/fngd dr ivdiket bytbbk 12aathesdurfacs on e of

core block 46 on the side of fixed mold I, and is fixed by a bolt 78. An
ai r pat hway oppositgsigepfimpvableaneld @dr spie byshing¥abl e si de support plate 42

connects a gap hetween the.inper peripheral surfa of ,this indented
ot on 76 and dirETGeBPI PR Pl GE R v MU RRAY e B BecBiRdEeve 51
fits into aigiscRivg &l aPd Savity f9hihe nRHRMIRALIstiked b HRed §i8EbY N BlatOnl Y a
prescri bed range along the direction of opening and closing of the nold
bodi es. Thi dyejbeittic; axd 2éved §de pessasng tinglfhearbyrie thd Pake dba eing wiids end i s
| ocated within novahl.e side support plate 42, In addition, a s|ide bearing
8 Ts* i nt er PESAN Dot HORAL SRaie s DAl 18 Eh AR BOLHR SIS AET Eal508r ¢ pi at o
42. Nbr eovery: &tecqt i i i ; f
fixed nold 1T hﬁsiﬁ)ge%ssg% I%Jéﬁ%ﬁg%ﬁ?ét ﬁgeir?{srgﬁté,edq?% reﬁ%&eﬂg;ﬂﬁ@fﬁgﬁ?eﬁd?gﬁ)es a

regul ating putk pefiphegyloftht Binfadeppblisg mosebls uidd f offfixet 8idédofiom plagdl at i ng
the sliding range of ejector sleeve 81. ) i ]
and the outer peripheral side of cavity block 17, and is centered relative to cavity block

17 at the stage of metal mold fabrication. Fixed side positioning ring 19 has a tapered



A gate-cutting sleeve 86 in the formof a nearly cylindrical gate cutting
menber is fit into ejector sleeve 81 while allowing to slide freely over a
prescri bed range only along the direction7 of opening and closing of the
nol d bodies. This gate cutting sl eeve 86 passes through ejector sleeve 81
and regulating plate 84, and a slide bearing 87 is interposed between gate
cutting sleeve 86 and ejector sleeve 81. In addition, a flange portion 88
formed on one end of gate cutting sleeve 86 is |ocated on the side closest
to nmovabl e shtfacebt erothe phner peripher] snrfacsfithe pertjoppathe silp ofipewbleanold gat e
cutting slegye 6, 1.5 Prgisgg toma{ds the}%ﬁBOSit si.de of fi gd d1bya
spring 89. AR WPiSh{tSdigmeterdegqmpslatger MOving o RAr R HIG oIt P S pl at e 44
whi | e al | owihg angibQrtfls Bpef sUFEE ¥ R¥Eve o e ARCEERESE JpRAGE aRA bsL@RY t he
direction of opening and closing of the nold bodies. This éjector plate 91
IS pressed tthymolisbddies ioppasidtthroapghid00f fixed nold 1 by a spring 92. An
ejector pin 93 fixed on ejector plate 91 is fit into_gate cutting sleeve 86
whil e al | owi ng 18 adfiitiga. gyliadrical gpileping 32 a5p respeqtivakifhgd5e fVQLomeERed on

ej ector plate 91 sses thro 11 e portion cut i .eeve 86
and regul at ipﬁ’ﬁtloﬂsg(?cea&éiionaann alﬁ’lg'hé%)ﬁ %gfnéﬂ' ng‘l%/(e(gjslggg 8@%?’%&%%’ 8%‘. %E%r%%@eer, a

recei ving pgidd 22 a9fnps pértibA 2B Fornicddnf theside opoiid sfheiBendyfcohhaersdheugidgat e
cutting sl eeve 86 passes through ejector plate 91 while allowing to slide

freely. |n dotiomimee 7Tawhile theamdifroam fleegerpastien 2hfitsdntpG kide pordiosi2ddomteds i xed
ld 1t , . ity 3.i f b th t i ph [ ti

of the end” df 18 HEe Bubam RIS 7o ef Bbss oty heiien 28 whha S R@shut or

peripheral pogbs ?i%s@ﬁ 9&&&@9tr&f5i&aaﬁm|%rbrelﬁgldsj A6 Eth8 ireRidn§F opkfifg Of

novable nold 2. Tn addition, as a result of gate cutting sleeve 86 ?itting

i nt o i ndent emd plusingaf tiBmofd sydiese Mrrboveg aXlanppbashapedistopper 27 indixad oh liee
nol ding material inside sprue 10 and the resin inside product cavity 3,
namel y an opshfl suifacgp eEguide pins@dered in gate 96, and an opening hole'is

re 0 e B P iy L

a portion of the optical ock . but

al so by i nngiortRaY lopdted ah tHet st m &V 8[SIdD iardvityBloBk!l BranR@hiocRketiak portion
of the end of sprue bushing 8. 1n addition, in novable nold 2, a portion of

the optical batterin the slapewd apipgrftss indmthjs ledgepdrtion R1 aad isireddlysibaby33ai r

bl owof f pin,77 and ejector. sl eeve 81. Next, an | anation is.provjded of
. ot hod of ToRCHT SHD R IR PRSI TR d i AP aBy 4 BA { or mi ng
an optical dhgg ARRH dcROM ARAKEricBRMIBH IR Rt hd2RxAlin hikSHgiROE 34 are
continuously fit into guide’pin receivers 58 of novable nmold 2 regardl ess

of the openisatyigab echals porgioaffofmeddd thadetitrd] portdomoi/evite broekd 72. AAsaraperesul t
of this, fixed nol e nold 2 are centered. Thus, the central

pld 1 and novabl e | : . IS, .
axis of cavi¥y™Bi§dRrmsthgeraqved gortiongnd lapdporten efaniqptical iscs isgemeyatly bl ock
46 of novabl. I . : ] opti cal
49,0 oDl e CEE S A0SR MDA s 1
is fornmed belawgeds tlapd thdinflerlpetipHeraDp@iibeoMisthtanpdr36t hRefddRe symbdlhe
state in which the nold bodies are closed in this manner, outer ring
37 indicates a claw portion formed on the end of inner peripheral stamper clamp 35
that holds down the inner peripheral portion of this stamper 36. In addition, a sprue
bushing 8 fits into inner peripheral stamper clamp 35, and an indented portion 38 is
formed in the end of sprue bushing 8 on the side of movable mold 2 by a fixed side
bushing 8a which is fitted into the outer peripheral side of this sprue bushing 8.
Movable mold 2 is provided with a movable side template 41, a movable side
support plate 42 fixed on the surface on the opposite side from fixed mold 1 in this

movable side template 41, and a movable side bottom plate 44 fixed by a bolt 43 to the

surface on the opposite side from fixed mold 1 in this movable side support plate 42.



11 67 of novable nold 2 contacts stanper 36 of fixed nold 1, and
positioning rings 19 and 48 of fixed nold 1 and novable nold 2 fit together
in the manner of a faucet and spigot, resulting in nutual taper-fitting of
their tapered surfaces 21 and 50. Next, nolding material in the form of
nolten thernoplastic resin is injected into sprue 10 fromthe nozzle of an
i njection nolding machine. This resin flows fromsprue 10 into product
cavity 3 through gate 96 (filling step). Furthernore, since the initial

cl anpi ng f orldés wavahlsaide hpttem plainddt isitaghed tashedmovable dderplateatafval y weak,
fixed nold 1 .and novabl e .d 2 open slightly by about, for exanple,
0.1-0.3 mm dUE S TR "}ﬁ"@g % of the resin filled into product cavity 3,
and the tapered MGUi{AC Sige e 42Qs aimllst%a bf RéNY disPdapdPcRL IR 481 €
separated slightly. After resinis filled into product cavity 3 in this
manner, gat géhaigs fikedtogpovablestdarmppsrt plate #i2byg a belt 66 ahd agsl asmbavity famdingi t s
into indented portion 3 of sprue bushing.8 of this, fixed nol as a
result of r%%Pmrr@dmﬁxﬁnééﬁwedga?\@%ﬁ@q mltwewlwﬁb@@h@ f%&é’ Hed
towards fix : j I i njection
nmol di ng nacﬁﬁﬁngﬂﬁ%%Q%@gngégi???5?%%2?%3?Qﬁ??%gé%¥%%ﬁ%%ﬂgﬁgggroduct
cavity 3 beiMgvabld si@é positiorind £nP88 fitsinneRUgOpditibe 49 switioh tefdrhéd intke cent r al
portion of this optical disc (gate cutting step). In addition, nearly the
entirety of Owbyabtiphaig|pertion <i>frfg¢ sierfasg oppesed i Hx¢d meld hinagvably sidesuppge of

fixed nold 1,as r |t .of increasing.the, cl i ng .strength on fixed nold
1 and movabiPitRafind abud patbirEr SeRdr flE ook a8 A7 e BRT 8o ¥ty
cavity 3 (CORukeRSitHt SARNOf mdhl o Midation.N B AAMRHESSAHIe §ili€BodiBoning
conpl eted, tapered surfaces 21 and 50 of positioning rings 19 and 48 of
fixed nold Iing#8 hmswaipeeedmirtic® 5a dguo whichteperéd surfasg @l o€ fixeddsidapossaening
fixed nmold 1, and novable nold are reliably centered, beyond conpl eti on of
the conpr esdign “sqoakctsrdapperits whestheppeld Peélﬁﬁ?reﬁiq%eqi-y ]%Héeoéfﬁ% AERACCH; sc,

D oS ProcdiShaG@¥idilerc By x&cpﬁhgﬂoﬁt%@ggl}iiégi% 1598cardd SEfe Wl plri )

novabl e nol are opened.” Acconpanyl ng ormed optic sc and
resin sol i disideast thid $dpeedsiifaee d0ard i€ fixed 5 a$BRSab @t JuFfase dpposigfixed 1.
Next, ejection pin 93 together with ejection plate 91 nove to the side of
fixed nol d Bidegjosioningging kbinimipvablesidapasitonsqsr ing 48 Mamelpgaredisidei t from
novable nmold 2 as.a resylt of ejection plate 91 i ng..pushed towar.ds the
S de of 11 xdBHERHEF gy and el eSOt B URHB BHc R8I PERL L [ on
mol di ng machimgg. side. In addition, 12 ejection sleeve 81 noves to the

side of fixed nbold 1, ejects the inner peripheral portion of the optical
di sc and separ at'Bsough helenséranda®l &re mespectelsfoemedsiuthe twd cdraemgprposhed by

linking pin 94 fjxed on ejection plate 91. Furtherpore, during this nold
separat i on, Iggaterl orea pearyfiaggnpl %rtfplaﬁhf‘e%borvr:&rﬁva lﬁshggﬁw %teb@iafg bl own out
fromthe ga ' it PRy : cuum

bet ween theR%%%%@%ﬁa%?ggmgh%&%%bagﬁgaﬁéﬁ%%gﬂFgﬁgg%Eg2&¥%ﬁ£og%€§?%?%d
optical di sdixed nidlén anepipuide pil recelvendy,abhiclohstwiikiallohangio shide filsely ti e,

t he renoval robot accesses the optical disc between fixed nold 1 and
novabl e nol dlengshe digetion of iepering Ard clpsing pbeashanoldbpdy agpuingrppiates in2 and

id i i t, di to.the. tit i f
Phe above enboiaRle SosniBle Bl aPr plioE ot Suifio P 8 et ARE, 0a by
fitting gui d®npobisd A% %iﬂ&ii@&(éuﬁl@ busriggl SOBVELcH fitsThR AMiislaxed Msideefbig@ s 58

provi ded on novabl e no 2 while allowng to slide freely in the direction
of openi ng &k 59.08d ngetainet 6@ incotpdravetivbide alboveng ionslidedrestyaingh¢ mnwhi ch fi xed
nold 1 and novapl e | d.2. are ened and their, tapered surface 1 and 50
oF posi ¢ oniiREPRerALate o Hiscpuils B Bg SAARAOTEN s GRREACIPRERUIE WPrded ol @ 1
and novabl e : : . I J : d
nmovabl e nol Jﬁglllg% ér %glgrﬁgﬁersl %ﬁfi& sionwgﬁﬁ’e%?igl%ﬁenﬁ%ﬂggé{ éeo)ﬁgﬁ?ﬂtﬂfﬁgmgg@

conpr essi on igh&periphdralr sidehirerairer 6@ MpPrdierinyre; btoped 27 aff thikb ghide pire22as wel |,
fixed nmold 1 and novable nold 2 can be nmintaj ned somewhat accurately in a
centered st arevents rgfinss 60 ifiom eeming@ugyr {n thetqtiess dend. dheendgfiguidedin 824§ xed
nold 1 and npva Ietng%g %% Hh§?, when gate cutting sl eeve 86 of novable
mold 2 is i 96“? SHe Boﬁ tion 38 of fixed nold 1 in the gate cutting
step. gate cutting sleeve 86 is accurately and reliably fit into indented
portion 38. As a result, together with the opening hole of the optical disc
being able to be accurately forned at a prescribed |ocation, the occurrence
of burrs and other defects in this opening hole can be prevented. In
addition, in the state in which fixed nold 1 and novable nold 2 are finally
and conpl etely closed and product cavity 3 reaches the final product shape
foll ow ng conpletion of the conpression step and beyond, fixed nold 1 and

e Y e o o 1 I~ ~ r



13 48 are respectively fixed to fixed nold 1 and novable nold 2 in a
novabl e state w thout being supported, the centering perfornmed by
posttioning rings 19 and 48 is nore reliable and accurate than centering by
gui de pins 22 and guide pin receivers 58 al one. Mreover, although two sets
of guide pins 22 and guide pin receivers 58 are provided in the above
enbodi nent, since final centering of fixed nold 1 and novable nold 2 is
performed by positioning rings 19 and 48, while that by guide pins 22 and
gui de pin recei Verddiion; sledgt portion i6biimfoymed in the owigf périnheral ppoioarifyher ovi de
them at two corner, portions of fixed |d 1 and npvable nold 2. .Mreover,
when the fomPEPIOHICESPIogH §é°§1 glersé‘%o H‘egﬁn‘ﬂggn? ??&@&Pﬁ%f’&teﬁr%é novabl e
nold 2,as a : [ ' 1 and
moval e ol d sy e OB B v e B R eI O U de
pi n recei veropehiig ané cbingnt thegublddodiess Partlemsogy referepdersynbobo® ardscak8 do

not obstruct renpval of the optical disc. Furthernore, theggr esent .

i nvention i < bedicfor preversing euerilgfiem SABiE e nt In agditiongd lide bearn®ed sar ri ed
out in variaq variations of e e gh i i e provided
on fixed rmllgt%?iog%dn@ﬁt“évg?nd%mgr lll:lln éé‘gge%v%drr%gtgg?gght %&hﬁ%ﬁ? @Z?soégeﬁ%g%e pins 22

fit while aldisyelitdr@ingl 6 TRdntdcduer rilg@®aREPY?2 B8 theQiidd @MU endI@IIdind, gui de
pi ns may conversely be provided on the novable nold, while guide pin

recei vers mdyrmethp ooter gettiphsral shidadei of@d optitad discn addi ti on, al t hough two sets
of guide pins 22 and. quide pin.receivers 8 are vi.ded i.n, t above
orbodi mont & herl8 A5 el PRy rof B LS fn R R o
met hod of T ofTfigecih Pk poli bt orfind ik bPEx&d SB1d N ahich a
first nold fz)@ﬂgﬁ% gec%rﬁﬁ?rg%%ggggégrbe&g{l%soggfl g%?ogﬁﬁﬁcavi’tay t hat
forms an optfixedlbyditeit 18 fAt die gathehyw@@ forhied s core Ibtbchaldi and maadlesido| di ng
material is filled into the product cavity froma materj al gat_hyvay for med
in the firstSuRRATHPBEAZ conngeds a ger betpvisen thedpner pesiphesal surfacsp oh ihiyindented of t he

optical disc is formed.and rial pathway and product cavity are
severed by fplotrtt“?nngé%ndgdéﬁeogﬁ(%}??)ﬁg}frenber provided in the second nold body

into an indent eda peidy &lintiflEaTRbctd? slcl®e 81 FifslinfdithlBRMFF piaTd whikOAIRFERST ON
step in which the nolding material inside the product cavity is conpressed
by i ncreasi rig skidrefredlnapirraglyf o preecrihed botds aligdhddidéction afi dperiesamiclosnd nol d
bodi es t hat ve been opened. by the pregsure of the noldi terial .inside
Che product IR g HdERe fhisectdeens S h Piarobr e cBRdy pac BHESsEhe  t vo
mol d bodi es jj e R ' hde i i @-ohody while
1 oui ng. o 8l Eea o B e O By e ot
nol d bodi es,interiokedrdtdedrogjeasr deveddnindmanbabl sidesuppdrt plag 42 eMogate,

cutting step.and conpression step, .and at the point when the conpression
step i s conmfietadleesddhismirsed byyad theeppesin udeef fxedmelddibye aiped3fitting

posi tioning r [ i : J | ' [ s of
both ol o badr e hare RRAGRE YRR P4 RS BB HPERE SRR APEE

conpri sing: sadefAbpordplatedd Tifop eshiuing fild sl raagclofdj@ser devegi ual |y novi ng
and form between them a product cavity that forns an optical disc when they
are cl osed, posi4igaisicuingsidsae §6 methsé%/rmil 220} yeafriwandnrpaga@ta ghitipg opsalsi ng

surfaces of .these nold hodi t hat respectivel ave tapered surfaces that
taper-fit tdﬁgf Wg? ?JegobﬂF%Fée‘é; ”Hh‘g“r%{ﬂ“ﬂg% Oosl%'éiegl)ée{}ﬁ)é’ °h&p Sf&f]?beﬁﬂf’lgetf’ es,
and a_ gui de Jabp heaRLARD HoRHIiAEdnPALiE oPlREHoITBbE LML DatbRislig! he gui de
pin fits whileallowmng to slidé freely along the direction of opéning and
cl osi ng of tsheeverBb gatsedibesugh ejector sleeve 81 and regulating plate 84, and a slide bearing

87 is interposed between gate cutting sleeve 86 and ejector sleeve 81. In addition, a

flange portion 88 formed on one end of gate cutting sleeve 86 is located on the side

closest to movable side bottom plate 44 than regulating plate 84. Moreover, a gate

cutting sleeve 86 is pressed towards the opposite side of fixed mold 1 by a spring 89.

An ejector plate 91 is supported on movable side bottom plate 44 while allowing



3. Anmetal nold device for form ng an optical disc according to claim 2,
wherein the guide pin and guide pin receiver are provided only at two
corner portions |located on a nearly diagdpfal line on the nold bodies. .AY. A
& Al . AFa& A3u. A . A3& A3N. AFU&. AFu& A; & A A e. A &w eXbd=!#"")~+-

/1 2846x8z89f <| w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] c: a] cRa! f <BkGAK KMOORTTWA][
A#“aeggkpeqhqrummm&x|mwnhcAY]ca]ca]ca]ca]ca]ca]]ca]ca]ca]ca]ca]ca]ca]ca]ca]

ca] ca] ca] cajted lideofiresdy @‘aﬁ]r@aqrmpbaq m}g@ aqlldat}m]tbaqlm@qtl@awf PI@NING IRl 9ing Y10%h &
LM 10N K PErBRRRA: \ Shisfoprderplais ! Presbieed oA Bhebpssite FHSATEES s
mold 1 by a spring 92. An ejector pin 93 fixed on ejector plate 91 is fit into gate
cutting sleeve 86 while allowing to slide freely. In addition, a linking pin 94 fixed on
ejector plate 91 passes through flange portion 88 of gate cutting sleeve 86 and
regulating plate 84 and is contacted by ejector sleeve 81. Moreover, a receiving
portion 95 protruding from flange portion 88 of the above gate cutting sleeve 86 passes
through ejector plate 91 while allowing to slide freely.

In addition, a gate 96 that connects sprue 10 on the side of fixed mold 1 to
product cavity 3 is formed between the outer peripheral portion of the end of sprue
bushing 8 on the side of fixed mold 1 and the outer peripheral portion of the end of
gate cutting sleeve 86 on the side of movable mold 2. In addition, as a result of gate
cutting sleeve 86 fitting into indented portion 38 of sprue bushing 8, the resin serving
as the molding material inside sprue 10 and the resin inside product cavity 3, namely
an optical disc, are severed in gate 96, and an opening hole is formed in the central
portion of this optical disc. Thus, in fixed mold 1, a portion of the optical disc is
formed not only by cavity block 17, but also by inner peripheral stamper clamp 35 and
the outer peripheral portion of the end of sprue bushing 8. In addition, in movable
mold 2, a portion of the optical disc is formed by not only core block 46, but also by
air blow-off pin 77 and ejector sleeve 81.

Next, an explanation is provided of a method of forming an optical disc using
the metal mold device for forming an optical disc described above, Both guide pins
22 of fixed mold 1 are continuously fit into guide pin receivers 58 of movable mold 2
regardless of the opening and closing of fixed mold 1 and movable mold 2. Asa
result of this, fixed mold | and movable mold 2 are centered. Thus, the central axis
of cavity block 17 of fixed mold 1 and the central axis of core block 46 of movable
mold 2 are located on the same line.

When forming an optical disc, first fixed mold 1 and fixed mold 2 are closed,
and product cavity 3 is formed between fixed mold 1 and movable mold 2.

Furthermore, in the state in which the mold bodies are closed in this manner, outer ring
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67 of movable mold 2 contacts stamper 36 of fixed mold 1, and positioning rings 19
and 48 of fixed mold 1 and movable mold 2 fit together in the manner of a faucet and
spigot, resulting in mutual taper-fitting of their tapered surfaces 21 and 50. Next,
molding material in the form of molten thermoplastic resin is injected into sprue 10
from the nozzle of an injection molding machine. This resin flows from sprue 10 into
product cavity 3 through gate 96 (filling step). Furthermore, since the initial
clamping force on fixed mold 1 and movable mold 2 is comparatively weak, fixed
mold 1 and movable mold 2 open slightly by about, for example, 0.1-0.3 mm due to
the pressure of the resin filled into product cavity 3, and the tapered surfaces 21 and 50
of positioning rings 19 and 48 are separated slightly.

After resin is filled into product cavity 3 in this manner, gate cutting sprue 86
moves to the side of fixed mold 1 and fits into indented portion 38 of sprue bushing 8
of this fixed mold 1 as a result of receiving portion 95 of gate cutting sprue 86 being
pushed towards fixed mold 1 by a pushing rod not shown provided on the injection
molding machine side. As a result, together with sprue 10 and product cavity 3 being
cut off in gate 96, an opening hole is formed in the central portion of this optical disc
(gate cutting step). In addition, nearly the entirety of movable mold 2, including core
block 46, moves to the side of fixed mold 1 as a result of increasing the clamping
strength on fixed mold 1 and movable mold 2.  As a result, the resin is compressed
inside product cavity 3 (compression step). At the point this compression step is
completed, tapered surfaces 21 and 50 of positioning rings 19 and 48 of fixed mold 1
and movable mold 2 again taper-fit together. As a result, fixed mold 1 and movable
mold 2 are reliably centered beyond completion of the compression step.

Moreover, after the resin, namely the optical disc, in this product cavity 3 has
cooled and solidified, fixed mold 1 and movable mold 2 are opened. Accompanying
this, the formed optical disc and resin solidified inside sprue 10 are first separated from
fixed mold 1. Next, ejection pin 93 together with ejection plate 91 move to the side
of fixed mold 1, eject resin solidified inside sprue 10 and separate it from movable

mold 2 as a result of ejection plate 91 being pushed towards the side of fixed mold 1 by

a pushing rod not shown provided on the injection molding machine side. In addition,
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ejection sleeve 81 moves to the side of fixed mold 1, ejects the inner peripheral portion
of the optical disc and separates it from movable mold 2 as a result of being pushed by
linking pin 94 fixed on ejection plate 91. Furthermore, during this mold separation,
as a result of air supplied from air pathway 79 being blown out from the gap between
air blow-off pin 77 and core block 46, the vacuum between the optical disc and
movable mold 2 is broken. The separated optical disc is then removed by a removal
robot not shown. At this time, the removal robot accesses the optical disc between
fixed mold 1 and movable mold 2 by way of the corner portions at which guide pins 22
and guide pin receivers 58 are not present.

According to the constitution of the above embodiment, since fixed mold 1 and
movable mold 2 are centered by fitting guide pins 22 provided on fixed mold 1 into
guide pin receivers 58 provided on movable mold 2 while allowing to slide freely in
the direction of opening and closing of the mold bodies, even in the state in which
fixed mold 1 and movable mold 2 are opened and their tapered surfaces 21 and 50 of
positioning rings 19 and 48 are separated from each other, fixed mold 1 and movable
mold 2 can be centered. Namely, although fixed mold 1 and movable mold 2 are
opened slightly in the filling, gate cutting and compression steps after they are
temporarily closed, at that time as well, fixed mold 1 and movable mold 2 can be
maintained somewhat accurately in a centered state in opposition to the gravitational
force applied to fixed mold 1 and movable mold 2. Thus, when gate cutting sleeve 86
of movable mold 2 is fit into indented portion 38 of fixed mold 1 in the gate cutting
step. gate cutting sleeve 86 is accurately and reliably fit into indented portion 38. As
a result, together with the opening hole of the optical disc being able to be accurately
formed at a prescribed location, the occurrence of burrs and other defects in this
opening hole can be prevented.

In addition, in the state in which fixed mold 1 and movable mold 2 are finally
and completely closed and product cavity 3 reaches the final product shape following
completion of the compression step and beyond, fixed mold 1 and movable mold 2 are
centered as a result of tapered surfaces 21 and 50 of position rings 19 and 48 of fixed

mold 1 and movable mold 2 taper-fitting. At this time, since positioning rings 19 and
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without being supported, the centering performed by positioning rings 19 and 48 is
more reliable and accurate than centering by guide pins 22 and guide pin receivers 58
alone.

Moreover, although two sets of guide pins 22 and guide pin receivers 58 are
provided in the above embodiment, since final centering of fixed mold 1 and movable
mold 2 is performed by positioning rings 19 and 48, while that by guide pins 22 and
guide pin receivers 58 is only auxiliary, it is sufficient to only provide them at two
corner portions of fixed mold 1 and movable mold 2. Moreover, when the formed
optical disc is removed by opening fixed mold 1 and movable mold 2,as a result of a
removal robot entering between fixed mold 1 and movable mold 2 by way of corner
portions at which guide pins 22 and guide pin receivers 58 are absent, guide pins 22
and guide pin receivers 58 do not obstruct removal of the optical disc.

Furthermore, the present invention is not limited to the above embodiment, but
rather can be carried out in various variations. For example, although guide pins 22
are provided on fixed mold 1, and guide pin receivers 58, into which these guide pins
22 fit while allowing to slide freely, are provided on movable mold 2, guide pins may
conversely be provided on the movable mold, while guide pin receivers may be
provided on the fixed mold. In addition, although two sets of guide pins 22 and guide
pin receivers 58 are provided in the above embodiment, there may be one set or three

or more sets.
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1. A method of forming an optical disc comprising: a filling step in which a first
mold body and second mold body are closed, a product cavity that forms an optical
disc is formed between these mold bodies, and a molding material is filled into the
product cavity from a material pathway formed in the first mold body; a gate cutting
step in which an opening hole of the optical disc is formed and the material pathway
and product cavity are severed by fitting a gate cutting member provided in the second
mold body into an indented portion formed in the first mold body; and a compression
step in which the molding material inside the product cavity is compressed by
increasing the clamping force on both mold bodies and closing both mold bodies that
have been opened by the pressure of the molding material inside the product cavity;
wherein, by fitting a guide pin provided one of the two mold bodies into a guide pin
receiver provided on the other mold body while allowing to slide freely in the
directions of opening and closing of both mold bodies, both mold bodies are centered
in the filling step, gate cutting step and compression step, and at the point when the
compression step is completed, both mold bodies are centered by mutually taper-fitting
positioning members respectively fixed to mutually opposing surfaces of both mold
bodies.

2. A metal mold device for forming an optical disc comprising: a pair of mold
bodies that open and close by mutually moving and form between them a product
cavity that forms an optical disc when they are closed, positioning members
respectively fixed on mutually opposing surfaces of these mold bodies that
respectively have tapered surfaces that taper-fit together, a guide pin provided one of
the pair of mold bodies, and a guide pin receiver provided on the other mold body in
which the guide pin fits while allowing to slide freely along the direction of opening
and closing of the mold bodies.

3. A metal mold device for forming an optical disc according to claim 2, wherein
the guide pin and guide pin receiver are provided only at two corner portions located

on a nearly diagonal line on the mold bodies.



