" . fge3e| y| BNTNP DESCRI PTI ON METAL MOLD DEVI CE FOR FORM NG AN OPTI CAL DI SC
BACKGROUND OF THE INVENTION 1. Field of the Invention *166166* The present

i Aivention r metal nold devite for forming an optical disc such
as a corrpaqmmml]%mﬂ “or digital video disc (DvD). 2. Description of the
Rel ated Art Strates of optical discs are typically injection nol ded
froma resin. DA%y this nolding, a fixed nold and a novabl e nol d
respectively attached to a fixed plate and novable plate of an injection
nol di ng machine are closed, a pr oﬁﬁ@?Ré%mQN/ is formed between the fixed

nold and the novable nold, and nolding material in the formof a nolten
thernopl astic resin injected fromthe nozzle of the injection nolding

machine is fill edETAD MO2DPDEVICE FOR FORMBIG AXf OBTICAE DISSi n, nanely an
optical disc, has solidified inside the product cavity within the netal

nol d that has been adjusted to a prescribed |ow tenperature, the fixed nold
and novabl e nol d are ope f {4 iscisr

addition, a tenperature %G%ﬂﬁ%@g% ﬁ\f\/gﬁﬂgﬁng t he ANWHMHM“H\M“
cool ant i prpyjqdadnd thviiigod®t @l nold to adjust the tenperature Qf e
product cavity wthin the netal nold to the prescribed | ow tenperature.
However, al t hDlugpresung hvéhtidneiansab aanaslracld desice éspfbrmiagian optiealfdsem ng of

optical discs, as nentioned above, during this form ng, since a nolten
resin i s Suchpegcempant gisc P ar gigitplyidea dipg(DWPD a product cavity and then

cool ed angd soliLdifj.ed { nol d that has been adjusted to a
prescri bg%l I glél)vestcélﬁ'{dgrrl 8?%’?2{%§e(gkgool ant, there is the possibility of it

becom ng no Ivlﬁegﬁfbs@&é%ttxgﬁicamm%@mbuy A diibAniblddd Rénasssidlue to _
contraction of the resin during cooling and so forth. This is because, in

t he case Dfringthisaneldogak fixed aloldandi nevalde sioldiespestively atiaded e edixed t he

t enperature adjusti assage, and surface of the product cavity .are all
formed t Plife anhaKRRlE plate AEstinjeStion moldiag maEhipE Grefos AR st S BHSer at ur

control %nh&?be’i%&ér%@ f?‘éd ‘iﬁb‘?? Qx{icﬁ{éﬂgglﬁoa}éﬁi‘éi héid, Jn%%%lgi%%ét&iélhg teemperature

di stribution on the surface o uct cavity com ng
form of a molten thermoplastic resin injected from the nozzle of the injection molding

machine is filled into the product cavity, and after the resin, namely an optical disc, has
solidified inside the product cavity within the metal mold that has been adjusted to a
prescribed low temperature, the fixed mold and movable mold are opened and the
formed optical disc is removed. In addition, a temperature adjusting passage for
allowing the passage of coolant is provided in the metal mold to adjust the temperature
of the product cavity within the metal mold to the prescribed low temperature.
However, although high dimensional accuracy is required in the forming of
optical discs, as mentioned above, during this forming, since a molten resin is filled at
high speed by injecting into a product cavity and then cooled and solidified by a metal
mold that has been adjusted to a prescribed low temperature by a coolant, there is the
possibility of it becoming no longer possible to accurately maintain thickness due to
contraction of the resin during cooling and so forth. This is because, in the case of
conventional metal mold devices, since the distances of the temperature adjusting
passage and surface of the product cavity are all formed to be identical, there is the
possibility of inadequate temperature control on the surface of the product cavity,

resulting in the temperature distribution on the surface of the product cavity becoming



"non-uniform In such netal nold devices, since cooling capacity per unit
surface area of the product cavity becones hi gher than average at, for

- eXanpl e, those | ocations where the tenperature adjusting passage is dense,
it is necessary to lower the cooling capacity per unit surface area of the
product cavity. On the other hand, since the cooling capacity per unit
surface area of the product cavity becones | ower than average at, for
exanpl e, those |ocations where the tenperature adjusting passage is sparse,
it is necaessunijorny jInsndumetal melddryidencpincgraeling capaeityparung gprfaceaared ea of
the product caviiy. There is therefore a need.to i oye t erature

ad] ust menbt GF PHISEECAVEY SETaURES NHRIST AMALSTAES &) S GRE PR e Eanor s

non- uni f Offkdefind {ahgﬁfm@%ajusﬁﬁg garsgfgre it Berie) Ve ﬁeb@slsap%( fy R AR &BBing an obj ect

of the present 1nvention is to provide a ne nol d” device for form ng an
opti cal diapacitppahing soffacpireavzthagrdduet capitpl Oohie dtberpandtsince the ound t he
product cavity, thereby making it passible to i.nprove the di nensional

accur acy BFOIFB{CRRACHY PEE Bt susfacRarey obth YoGaREY| berprelopee BBRAAVE RSNt i on
is a neta I i r ] i I S.C: i Jody

provi ded \L}\%’FQEegalﬂﬁl\éé@%ﬁéoﬁ)ﬁatg%raéﬂé?}cb@géﬁgﬁérrr%?{cf p %S\?/llngﬁ%éslg% %16 oggtltlbign to the
fixed ol decegsasy fodfierehRrthabddling cRpasty per GilviurfacOlenof firrpidlicbeivigen t he
fixed nold and novable nold, a tenperature adjusting passage is provided in
t he rol d Bbery is thersfiorh awieed o improvd lemperstise edjustwent afithosetlpeatigns wherge from
the surfage of the product cavity to the teﬂ%p#erature adj usting passage is

| engt henelic4ReRiHBR!d tPPRSRIERS NRRLOrR AN BUSIPRR  capaci ty per unit surface
area of the p | i r: i i-Ng passage,
and the di stagllggwﬁtg%ﬁtyﬁetemghﬁdgge ol%g?% p oaggﬂtﬂg?g%i&wﬁ‘t]%ﬁzﬂtoenper ature
adj ust i ngppaskagaciabmshbddvireddr forminpomeotioslatiscorapabib ef eptirheinpotbe nmetpl
capacity per_ unit surface area qof the product cavity is increased by the

t enper at uFRlGEMPSTatyg appind dbgrrodect SavR reredyimaking i Ressihle {q grproyq e

di nensi ongime%gg)%laat%&t"%g gp?pqi%ft(ﬁggs_ di sc can be inproved by adjusting the
y a se

cool i ng capaci ocat1 0ons where the cooling capacity per unit
surface area of the product cavity is raised or |owered by the tenperature

adj usting passage to optim ze the tenperature distribution of the product
cavity. Here, the tenperat FEMMABYtOMGHEISEAPTIGNpreferably formed in the
shape of a gr

dth b di st st di st t 1 th
chape of 8 O YN An ATore dl ttes o the di stonce Petvesn the
of the pragucbodanbiided Q?tﬁ%rﬂepgnélg aBJT'h%&%ﬂl%%él&%;k&fﬂdedtih%ggﬁ‘sﬁ%n gold is

cool ed by allow'ng coolant to flow through the groove-shap enperature
adj ust i ngtledssdgeold| amdadghthdrovith $prodecticheity Bsipefamed betadicn slid fivgdpasldage 1 s
in the shach of .a groove, the aboye di stance can he set both easily and
accur at el §1d PRVaRigMolch 3 temperaturpdiviting passaesiisaroyigedn themedd Bedyr e adj usti ng

pessasts B TSS90 R EAOET e TR RO gl . e

portion t balityae fraeinpeanire adjasaioiiaesagdidiohstichedas tgeldeatidisarhdrothat ed on
the inside with a tenperature adjusting passage portion |ocated on the
out si de. fRUBEERPRFIlY Pet wiis surbass erep @f therproduss celitytia lnveeréd binihehe sur f ace of

the pr Odu?e%np%?a{ﬁ}e%djusting passage, and the distance from the surface of the product cavity to

the temperature adjusting passage is shortened at those locations where the cooling
capacity per unit surface area of the product cavity is increased by the temperature
adjusting passage.

According to this constitution, the dimensional accuracy of an optical disc can be
improved by adjusting the cooling capacity at those locations where the cooling
capacity per unit surface area of the product cavity is raised or lowered by the

temperature adjusting passage to optimize the temperature distribution of the product



" to the tenperature adjusting passage is increased in a conmunicating
passage portion where the cooling capacity per unit surface area is to be
| owered. As a result, problens resulti3ng from excessive cooling in the
comuni cati on passage portion can be solved. In addition, the above

di stance is even nore preferably shortened at the outer peripheral side of
the product cavity. According to this constitution, the distance fromthe
surface of the product cavity to a tenperature adjustlng passage i s

short ene@@4dy. t he out er perlpheral S|de of the product caV|ty where the

anmount of ra eat r.esul.t ure |stribution
" the produdtSeas terasie At ofafbeut ietdiult MBI BT ol Can e set
uni f Or I rodREY fi (RESSIRE e GE T e PRB LN flcBoribn o e gfo%%-sﬁﬁﬁal onal
view of a netal nold device for form ng an optical disc showing a first
enbodi nemmmpdratuteeadpusting passagevamnt tho surfdek Gf tHe predwncaongr head vi ew of the
essenti al portlon of the nmetal ,nold devl ce. for 4 fo tical disc

shown in FI GActordingio thisjconsfitptions thesmetal mRld is gpelgd By a'{l%‘@ﬂ‘géfﬂ?]&?&& state of
Formng R nol (i kDO EaRRER B RDRlshe FopR” ITBAARKLEE LT i o
of a net admpehtdredrlyistifg passagoisih (@ sAbpOPtd @abvelikabshodistgcacaeman
enbodi ment of the present invention.
both easily and accurately.
In addition, together with a plurality of temperature adjusting passages being
formed so as to be concentric with the product cavity, the above distance is more
preferably increased in a communicating passage portion that connects a temperature
adjusting passage portion located on the inside with a temperature adjusting passage
portion located on the outside.
According to this constitution. the distance from the surface of the product cavity
to the temperature adjusting passage is increased in a communicating passage portion
where the cooling capacity per unit surface area is to be lowered. As a result,
problems resulting from excessive cooling in the communication passage portion can be
solved.
In addition, the above distance is even more preferably shortened at the outer
peripheral side of the product cavity.
According to this constitution. the distance from the surface of the product cavity
to a temperature adjusting passage is shortened at the outer peripheral side of the
product cavity where the amount of radiated heat is large. As a result, the temperature

distribution in the product cavity where the amount of radiated heat is large can be set

uniformly.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a cross-sectional view of a metal mold device for forming an optical
disc showing a first embodiment of the present invention.

FIG. 2 is an overhead view of the essential portion of the metal mold device for



"FIG 5 is an overhead view of the essential portion of the netal nold
device for form ng an optical disc shown in FIG 4. DESCRI PTION OF THE

- PREFERRED EMBODI MENTS The foll owi ng prévi des an expl anati on of enbodi nments
of the present invention with reference to the attached drawi ngs. FIGS. 1
t hrough 3 show a first enbodi nent of the present invention. In FIG |,
reference synbol 1 indicates a fixed nold, reference synbol 2 indicates a
movabl e nold, and this fixed nold 1 and novable nold 2 that constitute a
mol d bodyouniag apeatiedl dise shgwmin B¥F-Ily noving in the vertical direction as

shown in the draw.ngs (directi.on of eni d cl.osin and,.when the nold
ody i 5l oseldC bt prbteEonse S ot PR BRFed Brie o R Hpau i EIRE, & F or e
bet ween thedbe pbrRf ofiedndtal SR RNIEGE: Mrhthg@inkpeigall disci MBwhah FIEf 1.2 fixed
side tenplate 4, and a fixed side support plate 5 that acts as a base fixed
on t he opposikl&. diisle cfosppentiosaldeew of & hetad nzoddl degge off formindpheopiicie 2 in
this fixed side tenplate 4, |n addition, a.,cold sprue bushing 6
corresporpd?ﬁﬁofvwgeaaﬁﬁqo‘&f%h%‘i‘méawf{tbe BreptifveBHOHN t he above fixed side
support pl at t: f b : i bS into an
i ndent ed por teg I(?r'l 53\5 ?%?gﬁgg%dndlwggglgsﬁs ehgltfg)g!cl)ﬁ éﬂpgﬁl g%m&%geﬁgs Otart

cyl i ndri gaimigg @ loptighl @ictshewn th BIG.4he side of fixed side tenplate 4. This
ejecting portion 9 further passes through fixed side tenplate 4 fromfixed
side support plate 5. In addition, a raw material supply nozzle 10 is

bassage i n the for AtCRIPAIRY QR REHFERER BHERRIGETS ¢ pr ue bushi ng
6 that extendgnd foRBwidpCorBRUEOM SIPidRREH bPehbddifehdWr IRFEA inSeRRIy nozzle

10 of head portion 7 is connected to the end surface of ejecting portion 9.
Thi s col dvigprefigen@ théle atachgkdredinghapEIGHh Ivthiongh 8 skowiadiret embddiroemases

novi ng towards the, side of product 5 cavity 3, and is connected to

pr oduct A presgnt F@éfﬁ%fa@hcénE@&bbﬁeffsen%abrr)a*a&ﬁégn%at%gm@@OEﬂort ion in

whi ch ra i | §ql ] i i e dis
conposedvyg)%%%g@?@gﬁ? h%a?%?rﬁe&fﬁlg\%@gh%ﬁgﬁ%?%g%ﬂ%g? ﬁéa gﬁ)rv glgglll (g fixed
si de suppothbt @natitct MBI hirlyDpee agd clobBbhamany thodingtRdhaveraydlt y bl ock 15
that fits inside this positioni ngdiframa 14 and acts as a cavity formng

menber. Gigctgn & hornis thexdrawings dditastion alppapitg andredosing)i ang-sheapbel out er

st anper cl 6.1 renpvably attached to.the outer. peripheral portion of
cavi Ly biBER AR ol B pdc s BT Bl i an pREal P s TR o 17§ o
renovabl yhegttdedGhgf. t 0 the inner peripheral portion of cavity block 15.

These stanper clanps 16 and 17 are for renovably hol ding stanmpers that form
t he grooved plired mwldhis pravidepwithiadnsoin the fopt éfcafixedi ssde temptagevd tapdlal ock 1
S. In addition, an inter iate cylinder 18 is fit into jnner stanper clanp
17 that paSdeilesHpRrrypla g&%“%ﬁ %ﬁébafs?lxa%an {15 OPRER A SS WEPST iSRS on 9 of
cold spryg i 1L G B0 DS o b i.aye i eS| ddition,
i nner stan%‘gfgﬁﬁgﬁldg?rnp&f leﬁ%?ﬁ?é@%ﬁf%@%ﬁ%ﬁgi %54 or m’gjcglc?rgtp?%eﬁ of
product dashihy 6Torrdporain@rto esch BOMEt aiwtye3 Bdjxed bh g 4baws diged didet hr ough

whi ch water or other coolant (tenperature adjusti ng liquid) flows is formed
in cavitypuppgtRlaEs. Mbheast rortien d of thiscqld spiud dtishing 6 fiss intparbindendedie bot t om
plate 20, which.is attached to th vabl e ,side platep .of.an injegction

ol i g mEERE et BRREOdt Surdf iy o wodis *orindiefLoSorthahTo The
surface qfn thbkide aPHAR 8dSictHH1ReUt OMRleidcting BoRdntioNRrtBédRsek thiygd nold 1,
and a novabl e side tenplate 22, which is fixed to the surface of this
movabl e dixgd sgleppmplated fom dedonde suppait ghated. flnyaddition) alray mateiigl novabl e

side tenmplate 22 is _conposed of a positioni fra 23 i is fixed to

t he surféesp15ﬁ°%9§8|1%159§wsg§nbs%dr5%9%?@%@%% S@Pag-”omrﬁ&% ol d 1,
and a cor : i ' L N3 A Welal Malo by Ny : S as a
cavity fo'{r?%péﬁ%%n%%geemh‘ég?@ %faoé:cﬂa 5&6?223%%"{’9 \Q/%Pg“ff c():r%[gSpt%ﬁeeag lon?g)t pr oduct
cavi ti es tBat exAdP HBM the Boiém fstEiee BIHiaPaiw thateHali sapplymogzlt i10f Agad r ame 14
of fixed nmold 1. In addition, a tenperature adjusting passage 25 through
whi ch t hepoathen/ &iscoanented 1ol thevend surfage abejestingqorieon?.ockhiggoldApesi2des ring 26
fits onto the ter .peripheral portion of this cor | oc 4. This contact
i hg 26 CUAPTES Sk L P B s s mor g 1S B SRS rotieh 1 onen
the nold body is closed or forns the outer peripheral surface of product
cavity 3.



"6 In addition, a cylindrical air blowoff pin 27 is fixed in the inner
peri pheral portion of core block 24 in a state in which it passes through
-it, and a cylindrical ejector sleeve 2B is fit inside air blowoff pin 27
while allowing to slide freely only over a prescribed range al ong the
direction of opening and closing of the nold body. A cylindrical gate
cutting sleeve 29 is fit inside ejector sleeve 28 while allowng to slide
freely only over a prescribed range along the direction of opening and

cl osi ng SAVIthS aRgdligicaggted smproductspeitt dr Refarenoe synlqld 3jindieatefedne cut ti ng

sl eeve 29 ile al.lowng to slide. freely on aver rescribed range al ong

the di reéfl%{%lﬁed?ﬁor{ﬁ%m ‘Hﬁ‘cﬁﬁ%” E}ageéiaﬁalpé’m%éleﬁoq 5G| “E?Sﬁ?fg In addition, ejector

sl eeve 28 andrigad §d€ Wnlp15g 454 B&MPosed of §§9ﬁﬁ&ﬁii{§k“r&im%ﬁﬂ'&’hi&lﬁ)fsq%(e’d% trlee

opposite side of fixed nold 1. A receiving portion 31 that passes through

nmovabl e sudecedtfixedspleasupp@Opiate powthedéaltt Fmodvabildimgldf2; emd gedwtydlodki ng

sl eeve 29. Gatste cut&[igg sl eeve 29 noves to the side of fixed nold 1 as a
SttRatdlIts dsudeyf

result ofl s pesitioning fpmepkd 7 A5t SFabyY LrRiRgAYDFod (not

shown) pr@ey t L [ .ol di I{E‘% @rggé ti jector pin
30 is fi x%ytg%%ggqgj fggr?éo OSF‘%%‘%O‘ 2? v'éﬁ? (r:;%.ll S pbgg?%ée%tl n rﬁ% }a@lssi de bottom
pl ate 20.rempeatlpattgvhed &Otheours péripHebat psitid@ offcaditydsidckds.d Furthermoreesul t of
this ejector plate 32 bei ncamgushed by ot her pushing rod (not shown)

pr ovi dted C?Enémfél ir\njere&t]g{ma?rd lﬂglﬁ?smﬁwé.attmeé?mei@eq;eetlﬂm@lr?@v? 2ﬁ )
moves to the .side of - fixed m as _a.res aof. a |inkin .n_(not shown
fixed 1o GREeBLoarLye 5% Miprgi@Relibint| Laddotsmotiatebif ng st ceve 20
i's then remmyadint forh thobRoved SEriBAhAd rana§sth%ff_aﬁ%Pﬁéalfdiszseﬁ@cmdyd 1to form
an opening hole located 'n the center of the optical disc. Thus, ejector

sl eeve 2®laokdl i rn bidivienfdn ipierm&iiate cghinded 181 fithiatoduharstameper plaerpal 7 si de of
gate cuttjng sleeve 29 forma partion of product cavity 3. |n addition, a
gate 34 cthaiibegssn fueyah ity bigske ansl thp abge cisede pprtiomSLef %I ¥r¥€ to product

itV 3 1S . . ' .. DOt i f
of & Sot 1uSping RS G Bkl B A BeYS, P 1 b R A RSl DB 07 ¢ Ped

mol d 1 ancdtilternaedigie cpleideph® f@n Ppsrtiondf ploduidteaeing3 suMoseeent gate cutting
sprue 29 of the side of novable nold 2. First through third tenperature
adj ust i ngepaereageadinstinggassage A9 thromghawhich 9@tesos othsneerienti(teapesatyeovi ded in

t enper at ure adj ust. assage 19 hayi oughly C-shaped flat surface
cent er ed aéibtgﬁf‘é tig'ﬂfipﬁf’&é}a fg’ﬂ?e%\‘n %Vﬁﬂg&géévi ty 3 and a dianmeter that 7
gradual Iy becom®solt 8io¥@D is foSRR kN thi I¥h8{abBbsifi©botforh @&)@2@%& Rdj usting
fluid in the formof coolant Wis provided on the starting end of first

t enper at wattecked|to sid mgvaids side plapardfiao injé@dnunal dengtreanbéreat urcyabldjsidet i ng fl ui d

I . Whi | first. c 1 ti 19D
<" pr v QAR Bi e SYHAAITAENE FAatess A SEVRUCaIOLRD REAE0Hy ond of
second t‘%ﬁgﬁﬁ%f‘ﬁﬁe@ﬂb}ﬁ,'aﬂg amﬁg"si&%ﬁw& %%r'ﬁglé&ﬁ@tf&‘éd Qb grtQéét si de

towards t opposite side of central axis ver, a secon

conmmuni caifitiig npaablegiiepapporoplakdH érsthpsiéiod Eitedmolde. t Bhignakblenideof second
t enperature adjusting passage portion 19B that conmunicates with the
st art i ng templait 22 isicemppeadpd anositioning; framq Hywhikh dafieedriorths snfacoct | ocated to

t he outside towards th ite si.de entral axis X i,,e .a di scharge
outlet 370 atbgeo%ﬁi%%’tppwg‘ipgﬁg?ggpglée l‘gen?tfgﬁgﬁt'%?lﬂﬁhgfd(aeﬁode B}Owﬁftrvbmf}érrper ature
adj ust i NGitP ARERGRDsRRAIHIMEES aldackdsli 4 dQfly fethigh AP UIdRE bBEk RS
connected to a tenperature adjusting fluid discharge passage (not shown).

These fi risspettivabyGimmsithe above ppetuat cavisiead) arst posgiqparesfaagse pdtapenfits @A, 198
ToF are rsbutieirns HEOLRRAOR Tor dbOttoY. <ieBRPRRERAIH BHEFEEas i ng
appar at UsyaRof, WHRH M€ afiVel B6fanPABRS id BriLRULEe HiBWL by, 3-
A contact ring 26 fits onto the outer peripheral portion of this core block 24.
This contact ring 26 contacts outer stamper clamp 16 on the side of fixed mold 1 when

the mold body is closed or forms the outer peripheral surface of product cavity 3.



“In first through third tenperature adjusting passage portions 19A, 19B and
19C, where the cooling capacity per unit surface area of product cavity 3
- ih cavity block 15 is average, distandge A, which is the depth from surface
3A of product cavity 3 to the bottom surfaces of these tenperature

adj usting passage portions 19A 19B and 19C, is the sane for each of these
t enperature adjusting passage portions. On the other hand, in first
connunicating passage portion 19D, where it is necessary to |ower the

cool i ng capadn@gdigen, aglindgeal paddownodpin 7 py Baricin theipneipegiphoral enper at ur e

adj ustin assage di stance B from.surface 3 f oduct, .cavity 3 to the
ot t om o JPRRRTERre bl Sk e R Pisad T Bronigh B whf SSHAS s b

| onger t RpRvd PRisaRaNSd&lhis bRACBIDin FHIvhIE BB 16lbisdcmsedy Bll Svél 50 made to
be | onger than distance A at those sites of first tenperature adjusting

passage pogstiibai raoge alhag thardéretibaatfagpeningsed tlwsingrod theooaibodg.at Ang passage
portion 19D. Simlarly, distance B.fromsurface 3A qf product cgyity 3 to
the bott &%E%cmcrl e pitlisg slaes Q%mﬁms&ﬁw?f@orpﬁ%agé ‘Y%B'F@ﬁlBW‘%E,Sﬁaﬂﬁer eitis
al so nec : j .4 it a of

ot oduct  dReRirth Sy MREscHBE £R: b ARRREL Rl poS YAAERHE 12 (o be
| onger t masld bbéy, ahdue e@didt pincH) A fit amdl galieuningsldBvé 39 alhile alldeingtto slidnger
than distance A at those sites of second tenperature adjusting passage
porti on fEBlytandy overa nrescebedirangealeng theshirestion @fiﬁﬁmmg@adicmlqgagéb@e portion
19E. Adj ustpent of. di.st.ances A and is.carried out during nachining by
cutting ABHAPRThs 18eaTRERepSH o HSe A8t B8 iR o2 itk TREY Bod
correspoqglicggog@og'gggi@m B RYSksidtthe range indicated with arrows L and L'
in FIGS. 2 and 3. Simlarly, in core block 24 as well, first through third
t enper at ur e aAlfessivimgpgrtien ay ¢hap passethsough AnovabB sitechbo?®@ plae 20dmncent rical |y
formed in tenperature ?djusting,passage 25 fromthe jinside towards the

out si de PERIEFRIOUBINE TroaheHe PUtHRg slesvet. p Fririctting dlre Y 2 mavesHaicg a
roughly G f : : i 0l £ or lL.ant i § provided
o The” s PIETHEEA gk 1 9% kG of g HAB PASH 3 PRl @ouGRA 3K pubhind P12
while a frod &ot sivwi)prédtiedien hrssjedPasldirg madihd. S Ipadditiogtj@rortphe t er m nal
end that communicates with the starting end of second tenperature adjusting
passage poris fised omm eigoiar plote Rewhigh éshrorided temevabieside Bottamiptate0.0Mor eover ,

a second conmuni gatin assage rtion Eis oyi,ded an t.he rm nal end
o " econd T 7 s BIBE SRE oF DR BRAL D & FosBl S B O AR R D it

the star tjusbdanhid: Tpmblinh rd EHBESIRIWHY) PrAdddsdn thE irﬁ@&&ﬁ%leﬁ?%&m&% towar ds

the opposite side of cenftral axis X, and a discharge outlet 39 of coolant W
i s provi ddercovert djectomsledva 2B nemas of thelsidedf fimrg erodd Unea asplisf b higkipggdmge

ortion 25C . In addition, distance A., which is the respective depth from
g_urface %ﬁ’q&boﬁpb&fﬁdﬁto@éﬁ\fﬁrﬁ esgp}:}%}l@g TJF%B‘kSl?eletzg' the Eottom sur]l‘oaces of
first throughgih bx}[u‘t'ing SIRGL 59 fértﬁe[ﬁ%ln%%ﬂg? Git BAS RS AR LA PP bf and

25C, is the sane tor all tenperature adjusting passage "portions. t he

ot her hambld dits fancen dentrigotivls luchad én B cefitepsirtleopticabidisty Bhispejebter bot t om
surface of first communi cat i,r'r;;cg| Fassage portion 25D is nmade to be | onger
than t he sksb/28 andsaiahloav-off piFY? tosatedron dhe elitennenipberst sidesofgatocuiéee to be

| onger than distance A. at.thase sites of first te rnat ure adj usting
passage 5%?3 ?%%hgglﬁ P %r(t:lg 85p ??B%é:af/%y ?‘i r{sf‘tadggh(lr?n%ﬁ%g? flz]ba%ﬁg%nseﬁlﬁecoé)dorti on
25D.  Si mispak!12,ondhé tideoe fiked MoRIM fliirbaect cBty0S isFoMedcetwadn thy odtet 0 t he end
of second conmuni cati ng passage portion 25E is nade to be | onger than the

above di gerplessalportiemet the sndipwéacBof gjsctingsporiien® prayidsd dnoedbsprothian di st ance
A at those.,sites of .secopd 9 tenperature adjusting passage .portion 25B
Locat ed OPguas bondeaREoh B mpLt s a4ishpaTisH pomicBSE heagiuraes

expl anat i i i i1g an optical disc using the
met al rmIog@aﬂgéfl@{é@&g%%ggcgé&agg%/gf)ﬂﬁ)%biléng{o o?'m’ ng, fixed nold 1 and novabl e
ol d 2 are fiFigt tiebeghetlird astapdravreidpebtiap pesugd pations B/g 108ramEd Y0edrgveen t hi s

fixed nold 1 and novable nold 2. Furthernore, in this state in which the
nol d bodyeoheengicaly providas iademperayresljettingposspge] Mpavinga rwhlyct-shangder

16 of fixed mold 1 .apd.positioning f 4 and 23 of fixed
ol a1 anlfe MR e aoe ap e iR pE R A e et Bl ot

material in the formof nolten thernoplastic resin is then injected from an
i njection nolding machine. This resin flows fromnozzle 10 sequentially

t hrough cold sprue 12 and into product cavity 3 fromgate 34. After resin
has been filled into product cavity 3, receiving portion 31 of gate



“cutting sleeve 29 is pushed toward fixed nmold 1 by a pushing rod not shown
provided on the side of the injection nolding nachine. As a result, gate

. cutting sleeve 29 noves to the side of7fixed nold 1 and fits into
intermedi ate cylinder 18 of fixed nold 1. As a result, the resin inside
cold sprue 12 and the resin inside product cavity 3, nanely the optical
disc, are severed in gate 34. In addition, the resin inside product cavity
3 is cooled as a result of coolant supplied fromsupply inlets 36 and 38
passi ng tgradabh beeomesrlager e Anslippét intey 3p dersnigaperbgirandjuding fiwidimths ti ne,

t enperature adj usti .passa 19 . is dense dinthe viginiity of first and
se(r:n;nd cg{ﬁ%ﬁ Jii%fﬁ?mag 6§E@é(§gSSBF}E“? Jading §pd 8’?1l rsi?@RﬁF?é‘ﬂrSafciusp é/ PBé&Ssary to

| oner th ' j . f f o PERAMS bRV £t 3
i 5t ance TSP b 2 FRREERER P aaliSle BHI BAR PASR AR RIBMS SRR EN,
comuni cajontiguifieRBigPasyage porion 198 ik providd onahdermbnyend thhedontimheaniades e
di stance A, thereby increasing the heat conductive distance. As a res
t he cool i Wigh thgstating ershofsgpanddemparatre adivsiingtrassgs pyrtignd@Brlagaiedsto the
correspondingly to Qol | apacity.ro I |. 1o that of other
| ocati onjso.u_t%‘_?en%lwgﬂsa_?g?%p ggﬁ'@ﬁ%@"%”&%&%’f’?% g‘%g@g%’ e %@al so dense, and
in the Vi@nithinicngfpabsake ﬁ&@ioﬁQ9EH§?l‘é@fﬂm@h§lﬁ’éteﬂﬁinﬁﬁéﬁi&ﬁ%e&ﬁfd’f! ons 25D and
25E where it is necessary to lower the cooling capacity per unit surface
area of pemgerature adjiistingasshige parios 18B thatmensuurficates BiEh tk spardaiend dfavity 3
to the end. of second conmuni catin as portign 25E is made to 10 be

| onger E i o G R Porinia F b JoRire e 5 SRS HHERER B onduct | vo
di st ance. A h : £00], 1 i : o gt cavity
3 decr eas%’?6 Sclger%ugés%%oér?a}r%l&% §§$b&gﬁ‘g%g$%ééc%%%g??gf§%§ﬁﬁglée) rga{dggg t hat of
ot her | oaht teeménal Aid ef third@empsatord adjysting padsagaportiyn 390 asIrcaiditat, and
solidified, fixed nold 1 and novable nold 2 are opened. Acconpanying this
openi ng, ditrharggontet Dpisiceancciidde adgrapaaurendivstiag flakd disghargedassage nodprue 12
are first raf.ed f.r fixed. mold 1. Next .as a result. of. ej or plate
32 being %‘ﬁgﬁgdaf‘%?\%%b&?g rtgrlou dt%gogﬁ%{nﬁer%tyreaadéﬁsgﬁg HSSS? %ej Onl{c}?nssh%‘%ﬁ)gr ovi ded on
the side Hl 19oenlbdY ®ith R aABkeHond cHREIINNAtinE pRSAR paRlidhsAORRINDEME

ej ector plate 32 nove towards the side of fixed nmold 1, eject the resin

sol i di fi efdrmed intd the spapeerfRocues by albrgld end ot otherquiting apphratus YPoverbltke nol d 2.

In addition, coupled with the E{gverrent of ejector plate 32, ejector sleeve
28 noves THAFHPROSURPEAUE Q¥ Aol d 1 and pushes out the inner peri pheral
portion of t ! i r 1 I e

Fel cased opt i AR SR pFhibeRRREASibd pistRE JERIAR 194THB o 1€
Subsequenwhete tHehwoling cagacidy padmitsuffhessfea afstolling caldvEinnmakily BpckYSlie is
repeated. According to the constitution of the present enbadinent, in a

metal nol &YeEes: E¥ancsArhish ifhaderspfioansurtice e afiprediict erydyReP i th bei ng
provi ded yhiblh GRALLYO RO erdRe A elccﬁ&sgigg:p?%lé%ezﬁ%rﬁg&vf §129 ophridhReS k1 on to

cavity bloc ) OF M ng" produc between cavity bl 0¢k 15 and
core bl oake 24ne for eREOVf tHESR t¥Wnpdtatuf B iAing passagd petibRY B fRdser hand@nd 25
t hrough whi ch coolant Wflows in cavity block 15 and core block 24, as a

resul t ofinifugreemmiunicating passegs p@Btiand 9B, where i is nedessary taglawgnthezBolifig pr oduct

cavity 3 to comunicati.n [a?as a%gqyporti.o %lgD, 19E, 25D, and 25E jﬁn

communi caﬁap?@tydﬁéé‘%’@éur&fg Plespyct qayity SypiemperaBegadinding Rapsags Ilecessary
to lower §ihe,&a®kbRgstRARPASAL j Q1IN r Bfgduct cavity 3 by
t enper aturle ré{?j ustlﬂgsg %ggség&efgp(%wg%hg? It e ﬁ@g{ta é%%%ucft?g\%l/e di stance is

I ncr easedsonanvhitdiimggasdage goiwpd ODt iy miasle kobeloader than theabswd distahdeeA.
tenperature on surfaces 3 A and B of product cavity 3 can _be uniform zed.

Mor eover ,F @Theeaorteewﬁ@%&%ﬁ%alaamg% forke leagega}g@sdi;tgn% abboggsites gt Hish by
gr ooves, t%rglgg%m?e g&ﬁﬁ%’tﬁ}giaégsa%g %)gi;tio'xbl" 19% thﬁiazgggb%flg%?orsg 10> fst @(gmﬁlt&ﬁicgﬁﬁ ances

bet ween t om-sur roove-s nperature adj usting passages
19 and 25 38e puitforCi®D. 3AiRdr1 P Blifince B UGt suffad 3A oBprodu&tanies tdheB, A
and B' can easily be set fromthe surface

bottom surface of second communicating passage portion 19E, where it is also

ul t,

necessary to lower the cooling capacity per unit surface area of product cavity 3 by



11 on the opposite side of product cavity 3 by cutting apparatus 35. In
addition, together with a plurality of tenperature adjusting passages 19
~and 25 being fornmed concentrically wi t& product cavity 3, as a result of

i ncreasi ng distances B and B' in comuni cating passage portions 19D, 19E,
25D and 25E that connect inside tenperature adjusting passage portions 19A,
19B and 19C with outside tenperature adjusting passage portions 25A, 25B
and 25C, precise optical discs can be formed as a result of uniform zing

t he surf de@peraipe pivsting npgsage 8y is alsompasedo be langetthpatictaporndistaassing t he

t enper at ur f_surfaces 3A and 3B of product, cavity.3 in communicating
passage p tl%?‘&ce B2 wgrge}de%g%m%g%ﬁﬁg%}s ?{ESCQA at. Osgfﬁ?sa?fnaqtef%rﬁi is provided of
a second eabedhIERdjusing fi8sdRE PORIYN IIBBRL 4O hclell RIJsEIRERBEE tO0 FIGS. 4 and
S. Furthernore, the same reference synbols are used to indicate those

porti ons @imm@camgqnssagepodiondRE. t Aaljustmenttolidistmoes Asnd Boseamifedobhe fir st

enbodi nent,  and a, detail ed explanatjon of those portions js omtted. A

gr oove- sHABEE RIRIERGPY FEUBE ARRATIHYS Da N aPe-4empergiireadustinedassags (Bl ock 15
IS provi i thy. fi.r sk [ [ ' [ pas portions
41 A, 41@%5%"21’{@6% Sé‘%&? gﬁsl‘%gg{ﬁq\}}éeﬁa}‘tgg c%agédg‘&ﬁnh gl?!r"é’% i PERIesTaDe
formed toam@s3.to forma concentric circle with product cavity 3 in one of
the surfaces of cavity block 15. On the other hand, fourth through sixth

t enper at ure adinitariyniy qosctlagle 28y welbidirsithrqugh ghird-tempgragure pdustng

ively f 1 G ided J. h her .. f f
vty biictsioes §ofichs 23R 23B G286 Bl o ALV PR P siriRer b4 Gk R° ©
cool ant  spRRlo¥ 2isHh tHbAndide FRNHIGSHhE @uﬁsﬁe%@ﬁte&ﬁ?’b&ﬁﬂ&nﬁﬂ%ﬂ%‘cx foff pdduct

tenperature adjusting passage portion 41 A, and a conmuni cati ng passage

porti on 4&wvitg 3raad heving wabyghtyp Orsbapatifldiatfecen tthaippbrindend8 fardolaht W r st

tenperature adjusting passage portion 41 A and the starting end OL, second
t enper at uwrcafd%iqsisqn the steranghd b dirstiterRperaturs adjpiing PASSAERPOTEAR 266 WBBSNd

L emper at i L opHRbRARAERAAE RN b b prlh Rl B ShRMIBLRE Ohiva

t enper at Wgnradpivatd With pressatiag pAd bf @Bortltefmpariturt A&justigy pdssige @oeioal fourth
t enperature adjusting passage portion 41 D, the term nal end of fourth

t enper at 1B wajands tha gpprsits sile of eentrad axia X. D Mparsoverea secanpd FoIYMALaBRE fi ft h
tenperat ure_ adjusti assa ortion 41 E apd the term nal .end of fifth
t enper at ARG TRBIAGEAH bt Mmimeend AP ertrCietPery St i xe

t enper at UsRsage bértifll 258 1ha0cRARERERPRth R staife ehdofdit tdBperatdre 00l ant

di scharge outlét 44 is connected to the termnal end of sixth tenperature

adj ust i ngadpassing gpesspge portinn 23€ toWhds thet appozitt sideofradntramaer Riande adj usti ng

passage portion 41 C and sixth tenperature adjustin ssage portion 41F
are provi #&dhaggs oxdlet 3 Bfgcﬁ@la@tt“ﬁ@ RIpiYide %%Cﬁﬁé?lpalﬁgﬁ?gb{&’éﬁmesvﬂrif 3, and

di stance &iéﬁ’s‘?i gﬁg&a%%‘ﬁm%%tz?@ SH §fich ‘afstJnQQAgrx%ﬁégﬁg taéit%ép{acﬁggg%ﬁr]?r d and

si xth tenperat adj st ng passage portions 471 ace 3A
of producfromavithee 3B bbpwdadticavity hancate dloak e tdtHediowemsukfaceshdtfiraam sur f aces
of the grooves that formthe other first, second, fourth and fifth

t enper at utheoughithisd fempepruis adispog passaes pertions 244, BB 4nd PSqnig thesamesfng

surface Séﬁ‘l Pe];np@{a%jrg %Elju%f;ilr\llgl }t)%sé?’g'e portions. On the other hand, distance B' from
surface 3B of product cavity 3 to the bottom surface of first communicating passage
portion 25D is made to be longer than the above distance A'. Furthermore, distance B’
is also made to be longer than distance A' at those sites of first temperature adjusting
passage portion 25A located close to first communicating passage portion 25D.
Similarly, distance B' from surface 3B of product cavity 3 to the end of second
communicating passage portion 25E is made to be longer than the above distance A,

and distance B' is also made to be longer than distance A' at those sites of second



" Sinmilarly, tenperature adjusting passage 45 is forned in core block 24 as
well by first through sixth tenperature adjusting passage portions 45A,

45B, 45C, 45D, 45E and 45F. The outer®ost third tenperature adjusting
passage portion 45C and sixth tenperature adjusting passage portion 45F are
provi ded so as to oppose the outer periphery of product cavity 3, and

di stance E between the ends of the grooves that formthese third and sixth
tenperature adjusting passage portions 45C and 45F and surface 3B of

product tampergiug adiistng passage pration 2 38 lovetedklase tavesspnd pemmptisaldig t he gr ooves
in the other fir tﬁ cond, fourth and fifth tenperature adjusting passage
portionspﬂgﬁgep X and 45E and surface 3B of product cavity 3. In this

second enmbodiNgBlan ekBRhAidHE P&/ iddQHUGhetBEY b Sorrdirgalophas d@&e&iﬁg’hthéed into
product cavity 3 is cooled as a result of cool ant "passing throug

t enper at uretal antjld deviogdpagbab@mvdl Bndngformiig, fined moldre andimoeable heldnount  of

radi ated_ heal is typically |arge at, the outer periphery. of praoduct cavity
3, it is2AEC @53}%?/% an W&q@agvégeaw%ga afﬁae?wtwrb b1 fired mol 1a9dt r ast

di stance et d Is ' r j usting

passage. DeFeSndiy e YGRe R ERTRAL bt RIS I od BRIk Gl et

cavity 3riage6fofimrebleandlé 200atatBloutdd santhestlampas dPfixed nfol®@f, dnde ot her

t enper at ure adj usting passageﬁgortlons 1A, 41B, 41D, 41E, 45A, 45B, 45D
e

and 45E. ppgterigg figmes 14 and 2 xeHl matsbdandempyablhymolil Stapeac Bt fogethet he surf ace

of produ cavity 3 is. made to.shorter at fhe outer periphery of product
cavty 5 ThegRPiaslc dding el iR AR G ofmaliet ot el Brkebo At “at ¢ he
outer pegdiphed HofanRhREMGE meRNhd ¥iachiRE C OfES re3 W froth8z80Qbi Ng capaci ty
at the oufer periphery of product cavity 3 where 13 the amount of

r adi at ed séypentially theougb cbkl speleat? andl iytoi prodweasadty X fiemeadate Haki ng it possi bl e

to uniformy set the tenperature distributign of, product cavity 3,
Furt her mor e, A& résiBasnfeep sl inte Arodyct gty Sriceeiuinedortien SrpcEfcont s

cesert befualptie 2 AR EH B3 RIS oY PHLRRLAFRINS faLLLET o
on the side of the injection molding machine. As a result, gate cutting sleeve 29
moves to the side of fixed mold 1 and fits into intermediate cylinder 18 of fixed mold 1.
As a result, the resin inside cold sprue 12 and the resin inside product cavity 3, namely
the optical disc, are severed in gate 34.

In addition, the resin inside product cavity 3 is cooled as a result of coolant
supplied from supply inlets 36 and 38 passing through temperature adjusting passages
19 and 25. At this time, temperature adjusting passage 19 is dense, and in the vicinity
of first and second communicating passage portions 19D and 19E where it is necessary
to lower the cooling capacity per unit surface area of product cavity 3, distance B from
surface 3A of product cavity 3 to the end of second communicating passage portion 19E
is made to be longer than the above distance A, thereby increasing the heat conductive
distance. As aresult, the cooling capacity on surface 3A of product cavity 3 decreases
correspondingly to a cooling capacity roughly equal to that of other locations.

Similarly, temperature adjusting passage 25 is also dense, and in the vicinity of first and
second communicating passage portions 25D and 25E where it is necessary to lower the

cooling capacity per unit surface area of product cavity 3, distance B' from surface 3B

of product cavity 3 to the end of second communicating passage portion 25E is made to



" 14 CLAIMS 1. A netal nold device for formng an optical disc having a nold
body provided with a fixed nold and a novabl e nold provided in opposition
to the fixed nold, and together with &0product cavity being formed between
the fixed nold and novabl e nold, a tenperature adjusting passage is
provided in the nold body through which a cool ant flows; wherein, the

di stance fromthe surface of the product cavity to the tenperature
adjustin% passage is | engthened at those |ocati ons where the cooling
capaci t y bpéengghthan she-sbave distange 4f, tharebypnergasing theieatcondugtivaslistancpy t he

t enper at yre adjusti ng,.passa and .t he di stance fro he surface of the

pr oduct clAaS\ﬁ rtef/dltfghet hﬁ%ﬁ%peaggi{ ﬁPé?rgﬁeeé&?trsPd?(glﬁggaé@té’q SCL8Tt ened at those
| ocat i ongoMEPHBAhEE t6 ARLbN CPREG) foVigh§leqidltd b6 f AR 1BERBLET the product
cavity is increased by the tenperature aajustlng passage. 2. A netal nold

devi ce for f dkfidrnbe saindpiprathikct divilg 3des coaedgnd lidifaddnfited mbki Bamd t he
tenperature adjusting passage.is forned jn the shape of a groove, and the
di st ance W%Vaglﬁénﬁﬁ&%ﬁeaens R R R &r%@@pgfrﬁ;&@a_and

t enper at YodiAdd Kk NGapesRaAficAdhid i SlAGPHGh 8 RIBFICKERU LY. 3. A

metal no evi ce orm hg an optica according to clarml, wherein

t oget her rasuitiof gjeptod pitd 3Y beihg pashed tavatdefinel msld 1ngy P peshagesdhet stpviror ned so
as to be concentric with the product cavity, the distance is increased in a
comuni c #videdrastbe gide pbthe inlectiotamoldbngrmeehing ejestgp pirad Qirlengwjithsidctny passage
portion |located on the ., npsid iih.a er at.ur e .adj i n sage portion
| ocat ed (Qﬁa?? %gmé’ﬁ?gf%aédsp.esﬂ%rfgfwd mﬁ(g%?ﬁté@ I S#’@‘f‘ﬁﬁ?‘.ﬁi ‘goﬂgé‘ifgfzcal di sc
accor di ng2tad chiite R t8se ¥t Foh HRYSSIB&loldD! Nirfadaltin@bdupledfith BEPer at ur e

adj usting passages being formed so as to be concenfric with the product
cavity, mimvediestaimjectorsplatnGRegeaor sleeva 28 omowes kit isihig of fixsdgmligpdmnd on t hat

connects a tenperature adjusti ng[_ passage portion |ocated on the inside with
a t enper &Pghes olbihg danes gemphesal pertinrafithontisabdisgtosspame iblipwmevable A net al
nol d devi or ] . i cal.dl [ i \ erein the
di st ance ngogdghogpgaég%ddg g? c%pgfﬁ?%rth%ﬁamﬁgggyqsf‘%g%‘t’ag{&%oﬁémpsﬁlgé‘mt cavity.

6. A net gubssyuehtigihedRoli ®ody agdih Bds@mndfhd &Rve Hdiding CHAE & rafedidd. Cl ai m 2,

wherein the distance is shortened at the outer peripheral side of the

product cavi tAccoringntorfhe gpnstbitignpd hecpresent embediingnt, dha Bstal owlld devdee

accordi n?ortf?)n%{n%iarrp o%tica)ﬁ'h cﬁsrc?izvrﬂicthqggether with being provided with cavity block 15
and core block 24 provided in opposition to cavity block 15, and forming product cavity
3 between cavity block 15 and core block 24, is provided with temperature adjusting
passages 19 and 25 through which coolant W flows in cavity block 15 and core block
24, as a result of increasing distances B and B' from surfaces 3A and 3B of product
cavity 3 to communicating passage portions 19D, 19E, 25D and 25E in communicating
passage portions 19D, 19E, 25D and 25E where it is necessary to lower the cooling
capacity per unit surface area of product cavity 3 by temperature adjusting passages 19
and 25, the heat conductive distance is increased, and the cooling capacity is lowered.
As a result, the temperature on surfaces 3A and 3B of product cavity 3 can be
uniformized.

Moreover, since temperature adjusting passages 19 and 25 are formed by grooves,

and the above distances A, B, A' and B' are set as the distances between the bottom

surfaces of groove-shaped temperature adjusting passages 19 and 25 and surfaces 3A

and 3B of product cavity 3, distances A, B, A' and B' can easily be set from the surface



15 di stance is shortened at the outer peripheral side of the product
cavity. 8 A netal nold device for formng an optical disc according to
claim4, wherein the distance is shortened at the outer peripheral side of
the product cavity. .A5.Aa9. A". A A& A A9. A As. A& AL9. A9. A&?2. As&. AL5 ; Xt
,EJ03
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and B' in communicating passage portions 19D, 19E, 25D and 25E that connect inside
temperature adjusting passage portions 19A, 19B and 19C with outside temperature
adjusting passage portions 25A, 25B and 25C, precise optical discs can be formed as a
result of uniformizing the surface temperature by lowering the cooling capacity and
raising the temperature of surfaces 3A and 3B of product cavity 3 in communicating
passage portions 19D, 19E, 25D and 25E.

Next, an explanation is provided of a second embodiment of the present invention
with reference to FIGS. 4 and 5. Furthermore, the same reference symbols are used to
indicate those portions of the second embodiment that are the same as those of the first
embodiment, and a detailed explanation of those portions is omitted. A groove-shaped
temperature adjusting passage 41 provided in cavity block 15 is provided with first
through third temperature adjusting passage portions 41 A, 41B and 41C that
respectively form a semicircular arc and are formed to as to form a concentric circle
with product cavity 3 in one of the surfaces of cavity block 15. On the other hand,
fourth through sixth temperature adjusting passage portions 41D, 41E and 41F that
respectively form a semicircular arc are provided in the other surface of cavity block 15
and form a concentric circle with product cavity 3. A coolant supply inlet 42 is
connected to the starting end of first temperature adjusting passage portion 41 A, and a
communicating passage portion 43 is respectively connected between the terminal end
of first temperature adjusting passage portion 41 A and the starting end of second
temperature adjusting passage portion 41B, the terminal end of second temperature
adjusting passage portion 41B and the starting end of third temperature adjusting
passage portion 41C, the terminal end of third temperature adjusting passage portion
41C and the starting end of fourth temperature adjusting passage portion 41D, the
terminal end of fourth temperature adjusting passage portion 41D and the starting end of
fifth temperature adjusting passage portion 41E, and the terminal end of fifth

temperature adjusting passage portion 41E and the starting end of sixth temperature
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adjusting passage portion 41F. In addition, a coolant discharge outlet 44 is connected

to the terminal end of sixth temperature adjusting passage portion 41F.

The outermost third temperature adjusting passage portion 41C and sixth
temperature adjusting passage portion 41F are provided so as to oppose the outer
periphery of product cavity 3, and distance C between the bottom surfaces of the
grooves that form third and sixth temperature adjusting passage portions 41C and 41F
and surface 3A of product cavity 3 is shorter than distance D between the bottom
surfaces of the grooves that form the other first, second, fourth and fifth temperature
adjusting passage portions 41A, 41B, 41D and 41E and surface 3A of product cavity 3.

Similarly, temperature adjusting passage 45 is formed in core block 24 as well by
first through sixth temperature adjusting passage portions 45A, 45B, 45C, 45D, 45E and
45F. The outermost third temperature adjusting passage portion 45C and sixth
temperature adjusting passage portion 45F are provided so as to oppose the outer
periphery of product cavity 3, and distance E between the ends of the grooves that form
these third and sixth temperature adjusting passage portions 45C and 45F and surface
3B of product cavity 3 is shorter than distance F between the ends of the grooves in the
other first, second, fourth and fifth temperature adjusting passage portions 45A, 45B,
45D and 45E and surface 3B of product cavity 3.

In this second embodiment, resin inside product cavity 3 that has been filled into
product cavity 3 is cooled as a result of coolant passing through temperature adjusting
passages 41 and 45. At this time, since the amount of radiated heat is typically large at
the outer periphery of product cavity 3, it is necessary to increase cooling capacity by
coolant. In contrast, distances C and E between outermost third and sixth temperature
adjusting passage portions 41C, 41F, 45C and 45F and surfaces 3A and 3B of product
cavity 3 are formed to be shorter than distances D and F of the other temperature
adjusting passage portions 41A, 41B, 41D, 41E, 45A, 45B, 45D and 45E.

According to this second embodiment, the distance from the surface of product
cavity 3 is made to shorter at the outer periphery of product cavity 3. As a result, since

the heat conductive distance of coolant at the outer periphery of product cavity 3

becomes shorter, the cooling capacity at the outer periphery of product cavity 3 where
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the amount of radiated heat is large is relatively increased, thereby making it possible to

uniformly set the temperature distribution of product cavity 3.
Furthermore, the present invention is not limited to the embodiments described
above, but rather various other variations can be carried out within the scope of the gist

of the present invention.
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with a fixed mold and a movable mold provided in opposition to the fixed mold, and
together with a product cavity being formed between the fixed mold and movable mold,
a temperature adjusting passage is provided in the mold body through which a coolant
flows; wherein, the distance from the surface of the product cavity to the temperature
adjusting passage is lengthened at those locations where the cooling capacity per unit
surface area of the product cavity is lowered by the temperature adjusting passage, and
the distance from the surface of the product cavity to the temperature adjusting passage
is shortened at those locations where the cooling capacity per unit surface area of the
product cavity is increased by the temperature adjusting passage.

2. A metal mold device for forming an optical disc according to claim 1, wherein the
temperature adjusting passage is formed in the shape of a groove, and the distance is the
distance between the bottom of the groove-shaped temperature adjusting passage and
the surface of the product cavity.

3. A metal mold device for forming an optical disc according to claim 1, wherein
together with a plurality of temperature adjusting passages being formed so as to be
concentric with the product cavity, the distance is increased in a communicating passage
portion that connects a temperature adjusting passage portion located on the inside with
a temperature adjusting passage portion located on the outside.

4. A metal mold device for forming an optical disc according to claim 2, wherein
together with a plurality of temperature adjusting passages being formed so as to be
concentric with the product cavity, the distance is increased in a communicating passage
portion that connects a temperature adjusting passage portion located on the inside with
a temperature adjusting passage portion located on the outside.

5. A metal mold device for forming an optical disc according to claim 1, wherein the
distance is shortened at the outer peripheral side of the product cavity.

6. A metal mold device for forming an optical disc according to claim 2, wherein the
distance is shortened at the outer peripheral side of the product cavity.

7. A metal mold device for forming an optical disc according to claim 3, wherein the
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distance is shortened at the outer peripheral side of the product cavity.



