9 Decenmber 2004 1 Precision Device Ml ding Machine 5 And Met hothe@imbbiodisng
by Using It Technical Field The present invention relates to a nol ding
machi ne and nore speci- fically relates to a precision device nolding
machi ne for nolding precision 10 devices and the like, and a nethod of
mol di ng by using it. Background Art A description is given to a prior art
preci sion device nolding nmachi- ne with reference to a drawing. Fig 4 is a
cross-sectional view of the main 15 part of a prior art precision device
nmol di ng machi ne. The prior art precision device nolding machine conprises a
pressure applying block 19, a pressure receiving block 20, a plate 21, an
upper shaft 22, a lower shaft 23, a side plate 24, an upper die hol der
25a, a lower die holder 25b, an upper die 26a and a |ower die 26b. 20 The
pressure applying block 19 is fixed onto the upper end of the | ower shaft

23 and di sposed so as to be frgely. myvabl ertically. The pressure
applying block '19 is provideg“ﬁ%?ﬁeﬁv?%ﬁgxgﬁ5@hﬂpaﬁe. The pressure
receiving block 20 is at t achehdtMethb®of MVBIg by fBA; Of the plate 21 via

t he upper shaft 22. The wupper die 26a is attached i n place by neans of the
upper die holder 25a and 25 the lower die 26b is attached in place by neans

of the |ower die Techuieal Fieldbb. The upper die 26a and | ower die 26b forma
nol ding die. A compoundm2 isa%#ess nol ded to conformto a shape fornmed by

the upper die 26a and TOWEr<df BVoREn ielgfesto pmeclding oractieeiané mokospesie

preci se di mensi ofisallysrebgsett b Precidid dova@ AR x?mgﬁﬁb PRLL %ﬂgi@‘éﬁé&bac%i ng
of di mensio y to

as a precisi dgyi.ce reqguites hi gh degree.
achi eve. Wheﬁﬂan%§59?@§§g%593%%9 %“ﬁﬂpﬁ@gmaﬁﬂmfwwshaéd product, the
ul ti mate di nensional accuracy of the optical device is 9 Decenber 2004 2

determ ned by pagal, eli et ween the upper die 26a and the | ower die 26b.
Therefore, by ha%#?ﬁ??qﬁaqhgtire pressure receiving block 20 sl anted agai nst -

t he | A description is given to a prior art precision device molding machi-
ne with reference to a dra:wing. Fig. 4 is a cross-sectional view of the main
15 part of a prior art precision device nﬁolding machine. The prior art precision
device moldipg machine comprises a pressure applying block 19, a pressure
regeiving block 20, a plate 21, an upper shaft 22, a lower shaft 23, a side plate
24, an upper die holder 25a, a lower die holder 25b, an upiJer die 262 and a
| lower die 26b. '
.20 The pressure applying block 19 is fixed ont;o tiae uppef end of til‘e lower shaft
2? @d d.ispoged so as to be freely movable vertically. The pressure applying
block 19 is provided with a reforence plane. The pressure receiving block 20
is attached to the lower surface of the plate 21 via the upper shaft 22. The
upper die 26a is attached in place by means of the upper die holder 253 and
25  the lower die 26b is attached in place by means of the lower die holder 25b.
The upper die 26a and lower die 26b form a molding die.
A. compound 2 is press molded to conform to a shape formed by the upper die
26a and lower die 26b.
Eor a precision device, to keep precise dimensions is essential. For
30  example, an optical device acting as a precision device requires a high degree
of dimensional accuracy to achieve. When an optical device is molded as a

molded product, the ultimate dimensional accuracy of the optical device is



pressure applying block 19 having a reference plane while a spas&impw 1004

predeterm ned thi ckness being sandw ched between the plate 21 and the side
plate 24, the parallelismbetween the upper die 26a and the | ower die 26b,
both form ng a nolding die together, hag been adjusted. In this case, the
spacer has a thickness determ ned according to the purpose to be achieved.

Ho , With f ' ' t nol di mchi tipe.t
i ustment i n o P ChRASY beiekn By fobd Rcibnius Bl AR ARES 1 nio
the rol di ng dherefdrbebebyviiglthe entire prédsier redbildngBibk BOrsldnba pakak kgd i sm of

the nolding die to be adjusted with a high degree of accuracy and with
excel | ent wor RESSPUTE tapplyied dlesk &Y hewiaget risfesense enlenay whilesarsaages ity a he

et or ti on-of PinaeRAlER eibitRes SoiRk Mo g BRI o b2 PRI vk s, Ton

di stortion of ntion
provi des a pr @4)the paratlelisine betwobdihegipparcdit 06a anhrébyerdie abh,&otts for@inga

nolding die is allowed to be adjusted with a high degree of accuracy and
also with exc@l‘ﬁ“@ﬂ’tﬂg\ﬂg? fossh F’f’%ﬁ% g@tﬁ‘nﬁﬁj&‘}%ﬁdoﬂn e CaspyIBR sPassT s alliekngance

with a first gspaihc@bodfiindieReBhnbWRld llicthiere is provided a

preci sion device nolding nmachi ne"of the present invention conprising: (a) a
supporting plate; Howeseparitl thel fosagoantj prsdrneh moldiop amichineh evety tims dlied
supporting plat.e; a sur.e applyin | ate that i.s novahl e up and
down; (d) a |8@8?“’H’§@‘bﬂ’§%@§@%’jﬂ dh Psﬁgﬁ%‘??eghgﬁl’?% apito bg; BsgsiedsTip ghe_

appl yi ng pl at gioldif€ Hie tHeLY MBkif M fafler AEADS f@NHe phralldkmBP&le HbRIiY sposed
on said parallelismadjustnent nechanism wherein, when said pressure

appl yi ng pl at éi€jte heradaustadpwidl @, highilegregppbaccuticy aad dvitloowsellditeverkebiigaged
wi th each oth | di.n i ein,sald rall el jsm adj.ust nent
mechani sm cong‘%ﬁa{slgesggﬁgr %E%rcgéat%eg%%\% drll\v%%f;\!ﬂﬁgg? ,Sp%?ﬁp iﬁ' §Fith§ dbersajf ' a

transmtting thenhelr distartfanxetitht Wpader nha tHermAD dBRRTiSH iof ghe BIGRBAHg diWREEf N sai d
transmtting nmepber is disposed between said pressure receiving nenber and
sai d adj usti ngipihsdike. 9 Decenber 2004 3

The present invention provides a precision device molding machine
whereby parallelism of a molding die is allowed to be adjusted with a high degree

of accuracy and also with excellent workability.

Summary of the Invention

In accordance with a first aspect of the present invention, there is provided
a precision device molding machine of the present invention comprising:
(a) a supporting plate;
(b) a parallelism adjustment mechanism held by said supporting plate;
(c) a pressure applying plate that is movable up and down;
(d) alower die disposed on an upper surface of said pressure applying plate;
(e) a molding control means; and
(f) an upper die disposed on said parallelism adjustment mechanism,

wherein, when said pressure applying plate is moved upward, said upper
die and lower die are engaged with each other to form a molding die,

wherein said parallelism adjustment mechanism comprises a pressure
receiving member, an adjusting plate, a transmitting member, a fixed fulcrum and
an operating member,

wherein said transmitting member is disposed between said pressure

receiving member and said adjusting plate,



wherein said fixed fulcrumfixes securely one point of said psessiter 2004
recei ving nmenber and said supporting plate, wherein said adjusting plate is
noved by having said operating nenber manipul ated, and wherein said
pressure receiving nenber is slanted with said fixed fulcrum serving as a
pivot via said transmtting nenber as sai'd adjusting plate is being noved,

thereby a gradient of said. pres recei vin nmber is adjust.ed,

paral | el i sm bet vveer‘f%fﬁub Sﬁlﬁlpgf(e%il#éﬁ% ﬁ)gﬂsdsqg ¢ Off PO ALt BN a
conmpound in @&ﬁ&émﬁﬁ&{@ﬁ@ﬂ@@b&ﬁﬁgb&wg die is nolded. In accordance
with a second aspect of the present invention, there is provided a

preci si on devi ce mihgraity seidadiusting plate issmayged by )hazingsejsoeparatingoingmbemni t h an

upper plate a i ate; (b) a parallelismadjustnment nechani sm held
by said suppoE&ﬁnﬁ’g}jﬂgﬁ%Ellgtafe?é;1 (c) a pressure applying plate that is novable up

and down; (d) a | owdkrch eaidlbfpaseteRivVighmemper is SlihfedGRittoiais Aiked pil@SsUr €
applying plate;.. (e) a nolding, control neans; and _éf)_ an upper die

di sposed on s&fUINSASR PR ¥i% el transmiingpeman ansaid ahssiingplata i§ bsingi si on
device is an gpikgal device, wherein, when said pressure applying plate is
nmoved upward, said upper die and |ower die are engaged with each other to
forma nol di ng di ethendbar ei gralant ersaldl erdssure athceisime mheniis hniadjmsedpri ses

a pressure recejvin nber, ~an adjusting plate, .a fransmtting nenper, a
Fi Red Tul or unPaALIGROTRER 1% BPhee dleind AP Ph e if whiirand Agoppat
conprises a fid $ta@9ifoThddid sRidahSdARMHi&isSRAQE adj usting plate, wherein

each respective adjusting plate of said first adjusting plate and second
adjusting plate has a slanting surface with a gradient, wherein said fixed

(ulorum es 52 0 b S e S R S e AT BB TR 004 4

provided a precision device molding machine comprising:
(2) a supporting plate with an upper plate and a side plate;
(b) a parallelism adjustment mechanism held by said supporting plate;
(c) a pressure applying plate that is movable up and down;
(d) alower die disposed on an upper surface of said pressure applying plate;.
(e) amolding control means; and
(f) an upper die disposed on said parallelism adjustment mechanism,

wherein said precision device is an optical device,

wherein, when said pressure applying plate is moved upward, said upper
die and lower die are engaged with each other to form a molding die,

wherein said parallelism adjustment mechanism comprises a pressure
receiving member, an adjusting plate, a transmitting member, a fixed fulcrum and
an operating member,

wherein said adjusting plate comprises a first adjusting plate and a second
adjusting plate,

wherein each respective adjusting plate of said first adjusting plate and
second adjusting plate has a slanting surface with a gradient,

wherein said fixed fulcrum has said first true sphere,

wherein said transmitting member comprises a second true sphere and a

third true sphere,



wherein said operating nenber conprises a first operating menbpecehder JOYE
said first adjusting plate and a second operating nenber to nove said
second adjusting plate, wherein said each respective adjusting plate is

| ocat ed between an upper surface of said pressure receiving plate and said
upper plate, wherein said second true sphere is disposed between a slanting

surface of said first.adjusting.plate and an.upper. surface of said
hid ﬂ EL?eﬁg‘%

pressure receivi ngwﬁeﬁet“é,s whist B wgmhen ﬁ?l}’aﬁﬁe _ HPCEtNG [PEREs iy

bet ween a sl apidvagsasd ik Cljiating 3l 4le 408 ONdeREH UsHel 48 g PhehBerd A nidfye WARET
surface of said pressure receiving plate, wherein each respective true
sphere of sai éeq0ﬁ¢§t1}uﬁfmkplﬁfﬁhere, second true sphere and third true sphere

is located on the r triangl e,  wherein id each
respective adjusti ﬂ‘g‘%}&?‘gﬁ ée%aiegc}{rrge\q}é%%&ﬁ agjuts{rh%/glra%el ﬁglocﬁ‘r“F g% 1°Gh RS ai d
each respecti yerfapeifaiit peessmsbeseivisg plarriandlsatiegpegilgde, Wherein said pressure
receiving plate is de to,slant in a vertical direction via said each
respective true sprl?@’Wacl‘lil seRnd tie,sabiere i dispesed bervrgn asslanting;syfaceef saj d
each respecti i lf; teqi i V, i . receiving
pl ate i spadj ugiﬁggg%t%a%gﬁg% ]Pgﬁi agurinaﬁtu Egérggy a@%ﬁ%r}%gfsg}%? g%‘?ﬁgg[a?%cei Vi ng

pl ate adjusted in ghadiresdid thiadimg saherddgrdésposdd pawadn elstantinpatfeenoSai d

upper die and said | r die adjusted and aving..a conmpound in cavity
formed with s&f'SHf 8?9‘%@“%@1&*8@&@&9 UPPFTAE 6%%?%_3@_%%@5@%1’1939 {hect of
the present invent iwhBreid BRhSrebsectié QUL d6Kbra oP5HE RSORudGHRE BRI

machi ne conprising: (a) a supporting plate with an upper SI ate and a side

plate; (b) a pelrcat drel thydimdjsplerensdocateicitaihe spexve oz bsgudmitdarslg por t | ng

| ate; (c) a press |.wi ng, plate.that.is novabl.e u nd down; (d) a
Fower di e di spos ed%%ﬁregrg@%lép%ar%hsrﬁ?ﬁeﬁg‘ée 8flju§§1i‘gd p@%é% ﬁ‘g"f‘ap‘& @itﬁdeﬁgg e;
(e) a nol di ngdirenionavherBaidssaciBpddive aperd@pmesiber i insRaResdedAngai d
paral | el i sm adj ust ment mechani sm wherein said precision device is an
optical device, wh¥hejsHt spidepresairg geavisg rplatgpisl Wade tol slewt in anwemigalupwar d,
Zialefj gpggenggr?e%g i’l?%& HUEredp &S0 938 Shtt WintREN L Blicdh Q5P R 4! di ng
pivot as said each respective adjusting plate is being moved and said pressure

receiving plate is adjusted in parallelism,
thereby having said pressure receiving plate adjusted in gradient, having a
degree of parallelism between said upper die and said lower die adjusted and

having a compound in a cavity formed with said molding die molded.

In accordance with a third aspect of the present invention, there is
provided a precision device molding machine comprising;
(a) a supporting plate with an upper plate and a side plate;
(b) a parallelism adjustment mechanism held by said supporting plate;
(c) apressure applying plate that is movable up and down;
(d) a lower die disposed on an upper surface of said pressure applying plate;
(e) a molding control means; and
(f) an upper die disposed on said parallelism adjustment mechanism,
wherein said precision device is an optical device,
wherein, when said pressure applying plate is moved upward, said upper

die and lower die are engaged with each other to form a molding die,



5 wherein said parallelismadjustnment nmechani smconprises a p§BsSHhe: 2004

recei ving bl ock, an adjusting plate, a transmtting nenber, a fixed fulcrum

and an operating nenber, wherein said adjusting plate conprises a first

adjusting plate and a second adjusting plate, wherein each respective

adjusting plate of said first adjusting plate and second adjusting plate

has a sl anting surfﬁce.w’ t.H a gﬁgdi ent, wherein.said transmtti ngs nmenber
ePEGR

conpri ses a second tFuE SP g A4 ustRel TEERSEL SPEPINReR AITFFSELE o

operating menhge s af agjuﬁtiiﬁgsﬁzagp@&aﬁsinﬁi&nfg%&%erz 8 fixBPARcrdAd shdfdnr St
adj usting plate and a second operating nenber to nove said second
adj usti ng pl aPecratitganenhersai d each respective adjusting plate is |ocated

bet ween a side su of id. pressure_r.ecei Vi .nbl.ock ;and sai d side
Tate wnerbr e sor hBEE G B8RS bRph GRS K ol AR Al edi
surface of sadjdstfgrgiteadj usting plate and an side surface of said pressure

recei ving block, wherein said third true sphere is disposed between a
slanting surface oWh&®inyeadcisprpchys adiusiing plain ef sid st adinginguplptecandof sai d
pressure recegyl , L i i f . and each respective
true sphere o%é&s)g(?aéjgge{g%r%aﬂé\,tﬂgigglg%%%r%lr:\éé%ﬁhia;%&#%e sphere is | ocated on
apexes of a regul awhereimsagd eansmitthpememberd yompyines i secarl Gue gihers, aapact | ve
adj usting pl aﬁe i s nﬁ%éed in a vertical direction when said each respective
operating ne true HAfpul ated, and wherein said pressure receiving bl ock

is made to slant i {hgreld %@rcﬁi-eﬂﬁing!rﬁ%f)&o&lﬂﬁ@séaai ﬁrs@@%@gﬁigggﬁ%ﬁé&etot rue

sphere with said fixed fulcrumacifing as a pivot as sai ch respective
adj usti ng pl armeve saidefirsy adiwseng phate sad ¢ proond wiperating gpébergtobinowk saisi
adj usted in paral %ec%.i sm g%er eby having said pressure receiving bl ock
adj usted in gradleAvS'HERSYee ~of parallelism between said upper die and

said |ower die adjyuabrth sid cack qeapRuidG adjisttgChMid ¥ foRAtEB betddn & aidd
nol ding die nolded. In accordance with a fourth aspect of the present

i nvention, th&éceef sgid presereeireseivingidecls and saisl ddaplate, pr eci si on device by
using a rol di ng MagRLAG, said second true sphere is disposed between a slanting surface of
said first adjusting plate and an side surface of said pressure receiving block,
wherein said third true sphere is disposed between a slanting surface of
said second adjusting plate and an side surface of said pressure receiving block,
wherein said fixed fulcrum and each respective true sphere of said second
true sphere and third true sphere is located on apexes of a regular triangle,
respectively,
wherein said each respective adjusting plate is moved in a vertical
direction when said each respective operating member is manipulated, and
wherein said pressure receiving block is made to slant in a traversing
direction via said each respective true sphere with said fixed fulcrum acting as a
pivot as said each respective adjusting plate is being moved and said pressure
receiving block is adjusted in parallelism, |
thereby having said pressure receiving block adjusted in gradient, a degree
of parallelism between said upper die and said lower die adjusted and a compound

in a cavity formed with said molding die molded.

In accordance with a fourth aspect of the present invention, there is
provided a method for molding a precision device by using a molding machine,

said molding machine comprising:



sai d nol di ng nmachi ne conprising: 9 Decenber 2004 5a (a) a supppkiddigr Roat e;
(b) a parallelismadjustnment nmechani sm held by said supporting plate,
wherein said parallelismadjustnent nmechani smconprises a pressure

recei ving nmenber, an adjusting plate vvitg a slanting surface, a
transmtting menber, a fixed fulcrum and” an operating nenber; (c) an upper
di e di sposed r3 a lower surface of said pressure receiving plate; (d) a
pressure appl@"fnagsw\é?‘élgt % is novable up and down; (e) a lower die

di sposed on ayb)uPPeiralfdHshACAl R mER IndheSeM" SheRPPbY | 88d p_ktg{rp%'rting( folat@,
nol di ng control” neans; and a fixing menber to Tix sald pressure

recei vi ng menberwhaiein saidd petatlgbsm i adjustpleat epedainidmnudogiprigestet hprdssure
conprising the steps. of: 1) adjustin radi ent..of a.pressure receiving
rre%er , wherein rggffqﬂmgt%gnéﬁr’ %jah]é’tsﬁl%glé&gg'g i LAY §‘5fa(pﬁe’p? iggﬂ?létmg

recei ving menberme@béips figes fidcraineindah opentipp hthiveg sai d operating nenber,

t hereby having said adjusting plate noved, and wherein, as said adjusting
plate is bei n&)m,er élaideﬁpm%é@ml@wfeéwfwﬁésaxﬁrﬁm@ne reseivingpleld; vi a sai d

transmtting rg)]?% i j i . j as a pivot, a gradient
of said pr ess@e e%s\g?‘%/%bt?wgﬁ%ie%&ﬁ%s}g y&%%@?gg%gﬁgw%h adj ust nent of

par al | el i sm bét)velewes diedlispopel ordareuppetisig ficd of sl predivee hpplingelaté;2) fi xi ng
sai d pressure(}ﬁecei vj. ng men‘{)er onto, said supporting plate by neans of said

fixing menber r?d‘é‘PIdé“g_:‘Eﬂ‘i‘HP PgiswA¥t e a gradient of said pressure
recei ving nenpgr, figingtidtiterth @:Ysa?&‘ggelsﬁﬂé Bdckhd ﬁﬂ&&&&g@%@ggﬁ{g sm (3)

havi ng sai d pressure applying plat Ifted to make sald e “and upper
die engaged wi tHateach ot her and nol ding a conpound in a nol ding die forned

with said | ower die.and er die; and. t aki out a provisional nol ded
product as descri bgﬁgwl‘ﬁggp}ﬁ%&wgaqoamngwéﬁl)lwtgps ‘?quved down. In an exanple

enbodi ment, t {9 ddpisdhpd ofRlidHOAf A PresiiRé réeoiid meabédhe steps of:

wherein said step of adjusting a gradient of said pressure receiving member
comprises a step of manipulating said operating member, thereby having said
adjusting plate moved, and

wherein, as said -adjusting plate is being moved, said pressure receiving
member is slanted via said transmitting member with said fixed fulcrum acting
as a pivot, a gradient of said pressure receiving member is adjusted-and an
adjustment of parallelism between said upper die and said lower die is made;

(2) fixing said pressure receiving member onto said supporting plate by means of
said fixing member under a condition where a gradient of said pressure
receiving me.mber is adjusted by said parallelism adjustment mechanism;

(3) having said pressure applying plate lifted to make said lower die and upper die
engaged with each other and molding a compound in a molding die formed
with said lower die and upper die; and

(4) taking out a provisional molded product as described by having said lower die

moved down.

In an example embodiment, the molding method further comprises the
steps of:
(5) measuring the dimensions of the provisional molded product;

(6) making a comparison between the measured dimensions of the provisional



(5) neasuring the dinensions of the provisional nolded producd pedefihefGLNg
a conpari son between the neasured di nensions of the provisional 9 Decenber
2004 5b nol ded product and the desired di nensions and repeating the steps
of adjusting the gradient of the pressuge receiving nmenber; and (7)
nol di ng the conpound into a shape by operating the nolding nmachine after

repeating the ste f adjusting the .gradient, of the pressure receivjing
nenber. In anot H@Eﬁg‘iﬁﬁ&g{eﬂ%%‘%@ﬁ??&d’t ﬁﬂn%}oﬁt f%%eaft"&ﬁ % SEEPS| @t i ng
surface wth a aﬂﬁ@ﬂh'gﬂg:nglﬁ@mgrle@u}gﬁeé%%%é;&Mer is noved on the

slanting surface as the adjusting plate is noved, thereby causing the

pressure recel¥imgdingshe eempangdento| ashapsiby dpasatingthe moldingmankinber may
conprise a true e.and.th ressure. receivi.n er may be slanted
TRt hetrue spriiih e eRl 57 3find FRCHYER AP TR P foeRuft

exanpl e enbodi meAgmbdrne adj usting plate has two adjusting plates of a

first adjusting plate and a second adjusting plate, the first adjusting
pl ate and second a#} #rathesgxpmplecmhodinent athe admstippplate s dansing sprfasn each

ot her and the.:sli : e.fl -.ad] [ ng. t fixed
ful crum equal glt?oézsﬁagﬁﬁ%iqg@agﬁ%em tl%%t \t/\r/fgllé{\n%%tﬁg ?gglgoﬁltd]gsa joﬁggioﬁgﬂlﬁl % etm§nd t he
fixed ful crumsurfdve geahelatipkiisgrphie ishmonal, dhagbyliceusivgy tHeepratsumedelvingbe
adjusted with a _hi %g&%?%éede of accuracy and excellent workability. As a
result, a prefi8bsh €d-wi t h excel | ent di mensional accuracy can be

realized. Brief DegggitRhiARQY nldife n@ﬁ%gﬁﬁgpﬂega t&eiﬁh&egﬁ.@s&g%g%grevi ew of

the main part of a precision device no machine i n i rst” exenpl ary
embodi ment of rechizing wmember imaydret slemted Riig the2triapphese as phandjwitivg platd fse
essential part ofd a parallelismadjustnment nmechani sm of the nol ding
machi ne of Fi 51.0"3 ‘and Fig. 2 (b) is a cross-sectional view of the main

part of the paral |l gl &nmogktetdgilé cRBEMARNE The Edestin% i@ bh$ tvido RA;B&ing ew of
the essential part of a parallelismadjustnent “nmechanismof a precision
devi ce nol di ngﬁfﬁﬁcqfiah@rst Adisiieg plate andkapseeanyl adividingi Matat thef firshedjpstingent
I nvention andplﬁfegand%eé&)d ddfusﬁng E;fé?eg arR§5dat g lpoyikigr\{\é a?ﬁarttth]c?m each other and

the distance between the first adjusting plate and the fixed fulcrum equals to the

distance between the second adjusting plate and the fixed fulerum.

The parallelism of the molding die may be allowed to be adjusted with a
high degree of accuracy and excellent workability. As a result, a precision device

with excellent dimensional accuracy can be realized.

Brief Description of the Drawings

Fig. 1 is a perspective view of the main part of a precision device molding
machine in a first exemplary embodiment of the present invention.

Fig. 2 (a) 1s a plan view of the essential part of a parallelism adjustment
mechanism of the molding machine of Fig. 1 and Fig. 2 (b) is a cross-sectional
view of the main part of the parallelism adjustment mechanism.

Fig. 3 (a) is a plan view of the essential part of a parallelism adjustment
mechanism of a precision device molding machine in a second exemplary
embodiment of the present invention and Fig. 3 (b) is a cross-sectional view of the
main part of the molding machine.

Fig. 4 is a cross-sectional view of the essential part of a prior art precision

device molding machine.



main part of the nolding machine. Fig. 4 is a cross-sectional o w.gawef2dohe
essential part of a prior art precision device nolding nmachine. 9 Decenber
2004 5c Detailed Description of the Invention A precision device nolding
machi ne of the present invention com priges: (a) a supporting plate; (b) a
paral | el i sm adj ust ment mechani sm hel d by>the supporting plate; (c) a
pressure applyn ate.that s vapl e vertically; (d) a lower die

di sposed on t#@tﬁ]ﬁgbﬁ%‘lﬂwﬁ@ét%ﬂggﬂgloﬁr essure applying plate; (e) a

mol di ng control meang;eddich (dekicRNmdRREE HAchifl SPAREhreRnl NEVARLA bdthl ST

adj ust ment nmechani snt  When the pressure applying pllate 1s noved upward,

t he upper di ep8sdBecenber 2004 6 and | ower die are put together to engage
each ot her, ':TgeJr esté%' fg.r m Eag a nold- ing die. The parallelism adjustnment
mechani sm conpi s 8EPYWEEEUre re- ceiving nenber, an adjusting plate, a
transmtting (rigialledisihi a0adtrhett ¢ deHiniSm ABRE Bthe tHidpoplaeber . The
transmtting r(rcsnber IS dipisggsgld bgt ween g@e %rr‘?eslgb?{pg rﬂekgjei v- ing nmenber and
t he adj usti ng(§)|ERTESSURRPPINIREBiatainelrigmonNake yemieilt; of t he pressure

(ecel Y19 Teh Ol ok SUORAY b 88 RSP R gl (e e
maki ng the pré&suneldimc@nitbhgesmnigt nove via the trans- mtting nmenber
with the fixe? fulcrumacting as a pivot, Accordingly, the gradient of the
pressure recelidigrrendiedispeseden the parabielispyediasimentpechanisms | el i sm bet ween

the upper die and {igqlif es&gf%é@ghggﬁgég%cﬁgd%ﬁdg%n %E y.ng a conpound

ina cavity formed wth the no leto a Shape.



A nol di ng nmethod of a. precision device according to the presepteehiBer 2004
vention uses a nolding nachine. .. _:. 2) The nolding nachi ne conpri ses:

(a) a supporting plate; (b) a parallelismadjustnment nechani sm held by the
supporting plate, wherein the parallelism adjustnent nechani smconprises a

pressure re- ceiving nenber, an adjusting plate with a slanting surface, a
transmtting 25 nenber, a fixed ful cr8m and an operating nmenber; (c) an

upper die disposed on the | ower surface of the pressure receiving nem ber;
.(d) a pressure applying plate that is novable vertically; (e) a |ower die

di sposed on tdigl leppelicsatelAteo@ithi g H8sS 48, GRPL Yi |57}I£ﬁ'na Sigf) a
nol di ng control npeans; and (g)@a fixinggg%enber fo%)ﬂf‘l?%?%é‘ t ebgrqgglgure

recei ving metB8@%n the support- ing plate. 9 December 2004 7 The ol di ng

met hod conprises th t o (13 | usting the gradient of the pressure
recei vi ng nenber, V\/nqg%eﬁn t%fégn%t%aﬂu%gi eglgjlﬁ%‘g’laﬁbmf %Bmﬁf’ﬁ‘ﬁﬁ BnPTESTIE HE-
pressure receewingmestherpan adjuaping pste fa $ELRnAkIHERRIHeRAl 4 Bded ABRARET at i NY
menber, SSV\h\e?réﬁ' n, by nani pul ating the operating nenber, the adjusting
plate is “m ,alb\?fl%%‘ﬁg“g@heﬁe adjusting plate is noved the pressure
recei ving nmenber s | @b SHieMi rs 1 114 r. . wth the fixed

ful crum acting as aTl%i@ot , gﬁggf%%égrlg%‘)%&ed g%g |IgE © BfeFHE W@g'sure
recei vi ng merbgmensbexdindshe dadpusting piatepar al | el i sm bet ween t he upper die and

the lower die is adjusted;, fi.xing the pressure receiving nenber onto
t he supporting pl at%ﬁ‘r‘?@ﬁé}%fb"aﬁ ointafithe preseme ropaiving mprmbpragident of
the pressure th@@gﬁp{drﬁggm%chggag&ﬂg&yst ed by the parallelismadjustnent
mechani SH{O

When the operating membér is manijpulated, the adjusting plate is
moved, thereby making the pressure receiving member move via the trans-
mitting member with the fixed fulcrum acting as a pivot.

Ac_oord.ingly, the gradient of the pressure receiving member is ad-
justed and hence the parallelism betweén the ﬁpper die and the lower die
15  is adjusted, thereby allowing a compound in a cavity-formed with the molding
die to be molded into a shape. | o

A molding method of a precision _,d_e_viqé accord.mg to t_hel' pfesené m
, - vention uses a mbldinémaéhjhe.- S SR
P20 The‘-'mold.i.q_gmachjne éompﬁsés:‘ ,
(2) a supporting piéte;
(b) a parallelism adjustment mechanism held by the supporting plate,
Wherein the parallelism adjustment mechanism comprises a pressure re-
| | (_:eiving member, an adjusting ﬁlate with a slanting surface, a transinitt:ing
.- 25 " member, a fixed fulcrum and an opefa{ﬁzig member; | -
~ (c) an upper die disposed on the lower surface of the pressure receiving mem- -
Cber o R e
{d) a ﬁl;es[s'ure applyiﬁg‘ p‘laté that is movable vertically;
@) a lo'airéz-' die disposed on the upper surface of the pressure Iapply'ing plate;
30 () a molding control means; and R ‘
(g a ﬁﬁng ineinber for ﬁ:ﬁng the preséure feceiviﬁg merﬁber on the support- -
ing plate. | |



15 (3) ascending of the pressure applying plate to have the | oWt f.£rq0ad
upper di e engaged with each other.and nolding a conpound in a nolding die
formed of the | ower die and upper die into a shape; and (4) 'taking out the
provi si onal nol ded product as described by noving down Preferably, the
nol di ng met hod further conprises'the st,}aps of (5) neasuring the dinensions
of the provisional nolded product; (6) naking a conparison between the
nmeasur ed di nensions of the provisional nolded product and the desired
di mensi ons ang'heeRslains e tHod & Pée@d‘he%&psoﬁdj usting the gradient of the
pressure receiving nenber; and (7) nolding the conpound into a shape by
operating- agébredihginmibeiengdient oithe peesafutegecatepgatémbert, he: st eps of
adj usting the gradient.of .th £essurge re- .cejvi menber.. , .Preferably,
t he adj usting plvgg‘%rgﬁla%heas%? §%$‘|§]H %&fea%@d'\ﬁf‘tﬂ%t}%sﬁr&?ﬁ@e BPFIE B8Ge and
the- transm ttingreembeiced £ sWwpWf tha@iplignStRMpeRohsibateras the adjusting
plate is noved, thereby causing the pressure receiving nenber to be
sl anted. 99Decerfeqredow mapipsilaiing the opereting anember ithy adiustiog Watepisi ses a
true sphere and L, pressure receiving nenber is slanted via the true
sphere as the acﬁnust ng plate is noved. Preferably, the adjusting plate
conprises two adyhatimgsphabdustihg platdisimhoveld the prsdsupdrdebiriy Badbe: gecond
adj usting plate, ,the fi_rs}tEL adj usting plate and second adjusting plate are
| ocated at posi tSHed A fthe W Bember Wity theclixedt Slanoradinaesn t he
first adjusting platgn@nd the fixed fulcrumequals to the distance between
the second adjusting plate and the fixed fulcrum Preferably, the fixed
ful crum fl0r st - awhersin thy grhdiest efittie peasoms rackivib@ metabéinig apjiated Aatdehkbocat ed
at the apexes of a friangle, r ectively. According . to_the structure as
described in abdf ?%@ﬁ%?”aﬂeflgﬁggm%@e g’F’FEt pYeReteds adjustedi | owed to be
adj ust ed wi t h(g fpliah (R BFRGuR redGFinE3dm _nt@m@%@&fmg@mb%ﬁéam% a
ent di nen- siona _

result, a preci'sion device with excel curaty can be

realized.- 15 of the fixing member while the gradient of the pressure receiving member
_ being adjusted by the parallelism adjustment mechanism;
‘15 (8) ascending of the pressure applying plate to have the lower die and upper

die e_ligaged with each other and molding a compound in a molding die
formed of the lower die and upper die into a shape; and
(4) taking out the provisional molded product as described by moving down

- thelowerdie.

_ 'Prgferably_, the'mqldi;lg methc.)dlﬁarthelr con;priées'f.he steps 6ﬁ o
®) measuﬁng the dimensions of the provisional molded ﬁfaduct; |
(6) making a comparison between the measured dimensions of the provisional
molded product and the desired dimensions and repeating the steps of
25 . adjusting thegradiént of the ﬁre,ss,ure receiving member;"a.ti,d | _
) n:;olding the compound into a shape by operating again the molding ma-
chme afcer repeatmgthesteps of adJustmgthe*g;gdlent of the pressurere- .
_ éeivingrﬁe'rﬁber... | oo oo '. ' o , o
' . / . Preferably, the adjustiﬁ_g p_late has a slaﬁﬁng surfacé w1th a-sla;it- .
30 ing angle and the transmitting member is moved on the slanting surface as
the adjusting plate is moved, thereby causing the pressure receiving member

to bé slanted.



Preferably, a precision device is an optical device, the suppertid.ig Roate
has an upper plate, the pressure receiving nenber has a pressure receilvVving
plate, the fixed fulcrumhas .4 first true sphere, 20 the pressure
receiving plate is fixed onto the upper plate via the first true sphere,
the adjusting plate has a first adjustigg pl at eand a second adj usti ng

pl ate, the respective adjusting plates of the first adjusting plate and
second adjust- ing plate have a slanting surface with a gradient, 25 the

respective adj usti ng Rebfatady,ahe t1.96RL@H 8L W6 iseYBREL. surface, of the
pressure receiyi n% plate and the upper pl at e_,&?ﬁé‘lbﬁsgﬁg%ﬂﬁ%P S Alitber has
,a second trudPgpResSRreLeeeIRngmemberig glantgshaindhe the spheanss tHeUgljsphere i s
di sposed betV\?g&etiggiov anting, surface of the first adjusting plate and
t he upper surface of the pressure receiving plate, 30 the third true sphere

i s di sposed between E’mefesalbdmtthe@dﬁmt&ggﬂa@fmﬁiﬁiségwe%d;%@ﬁﬂegofl ate and

t he upper surface aof the .pressure receiving plate, the resp rve °t Pue
spheres of %t h&™FY ?‘gﬁt’%@gﬁ?&-"é}rﬁsw¢ adivplies plate the fimtadiG:thePbasahgr 2004
9 cated at thee@R@dudnehlie 'ﬁqgl the operatin nmber. conpri ses
a first operating menber gfi)o rm%q‘%cﬁgédjfl rstS&Oé%jaﬁ'g{‘{)ﬁ%mpqaﬁﬁé’t ¢ thecond
operatj[.ng me .@hmﬁegtﬂ:ei?stadjdstﬁgﬁphté@@rﬁ%ﬁgﬁﬁlﬁcméh@mtthe
respective op in er of ahove is manipul ated, e respec- tive

adj usting pl aﬁe@%?%ﬁ%@a‘%&?@&ﬁ%ﬁ%ﬁ@%&é@eége@aﬂcmmadj usting plate
of above is noved, tPefBFBESYhE L8 Shik-18 nt,s, u nd d via the
respective truye. spheres vmgtsh the first t’rﬁ%ltad?gﬁyf% é%ﬁgﬁ‘gsﬁ‘?ng\'ﬁv’@'
fulcrum dfd estingolperear loshtedmt dhe aprxepofesiinmgle, eogicviivgy.pl ate i s

adj ust ed. According tructure as dgscribed in above, the pressure
re- ceiving plate ishgrrct?%%%ga‘% ?8@7’?@"%95 ﬁ?ﬁé’ AR ebere, the parallelisratoé to t he

anount of hor theontolding did isiallgwed té Be adfistsA wRRE aPhi Lof2enb@nied and
freely novable hori zor}za%l_ Ly, thereby Jgjlbl oW ng at%hglg a oef:a?&%l%a%% respect
to the excellent workability. As a result, a precision device with excellent dimen-

_ .sional accuracy can be realized.
‘15 |
Preferably, a brecision device is an optical device,
the supporting plate has an upper plate,
the pressure receiving member has a pressure receiving plate,
o thofed floum s afnstiruesghos,
Zj, t}.ie pressure feceiviﬁg plate is lﬁ:_ce& .bni;é the uppefpiémte via the first true
f | sphere, - ' . ' -
the adjusting pllate has a first adju'stil_:t.g,r plateand a second edjustiﬁg plate,
the respective adjusting plates of the first adjustiug plate and second adjust-
ing plate have a slanting surface with a gradient,
25  the respective adjusting‘ plates are located between the upper surface of the
pressure reoeiving pla!:,e and the upper plate, '
" the transmlttmg xﬁember hasa second true sﬁﬁefe and a third frue'sphere .
.. the second true sphere is disposed b‘efween the _’slanti;ng, éuﬁace of the ﬁrs't.
e adjusting plate and the uppez_' surface o‘f.t;.he preseure receiv:i.ng plate, -
30  the third true sphere is disposed beﬁeen the slanting surface of 1.:he"seco.nd .
- adjustmg plate and t.he upper surface of the pressure receiving plete, |

the respective true spheres of the first, second and third true spheres are lo-~



15 reference plane to be adjusted. Preferably, the precision ggyisdes Hoan
- optical device, the supporting plate conprises an upper plate * and a side
plate, the pressure receiving nenber has a pressure receiving block, 20 .
the adjusting plate conprises a first adjusting plate and second adj usting
pl ate, each respective adjusting platg of the foregoing first and second
adjusting plates has a slanting surfate with a gradient, the transmtting
menber has a second true sphere and a third true sphere, 25 each respective

adj usting pl bove i s-.disposed between the side surface of the
pressure rec%&%c}%ggﬁ%la@gkesac?\f@Eeﬁglan?la%““?’ate, the second true sphere is

di sposed bet theaspetdting hitlied Gomupkibace bt siRabal radhbit do(r}g?pg a;ee%ﬁsgd t he

side surface of the pressure receiving bl ock, the thir rue sphere is

di sposed bet%gB?F‘-‘f% akg apd prsgeandroparsdingomember femone tis0sadpd stljustingl at e and
t he side suré}ggee of the pressure receiving block, the fixed fulcrum second
and third true Spheres are |located at the apexes of a regular triangle,

respect i \iel ywhén BederdspectiZe@peidlidghneper of At 1A AT tRERcPed i I St
operating nenber.to.nove the fi rs&g adjusting plate and a secong operating
0

member to mof¥ 2¢iEStaERiates AP maved Joripnielly: when each respective operating

menber of a ! eg?éytﬁg' | R Efim ot r s : ' | In | at.es shift
are noved i-ﬁ%/ﬁaedh\slrer | cal aaqitjrectgiﬂg%e %Zd%g’g%ﬁéft{é)g%(g‘ctt%lg}%%%\sdﬂrgéﬁﬁ‘ﬂnﬁl ate of
above is nmovddie slhetspae ssddewnedeithe nespeblivctrue) sphbfesiwith Be fesd gaat al

direction via,the res ecttbv%ltrue s%heres with the fixed fulcrumacting as
a pivot, anosl{}ﬁﬁe &38| OFL89pr essure receiving bl ock is adjusted.

10 ACCOrTh N qukRISh UMb oS trASaRlbet ks aifigy Lhe pressure re

ceiving block i's noved horiZzontally by proportionate to the .
anount of vertical Awpfdipgdo dhe structaukg astdengriipidainealidva) thesprdsamtees- and

freely novablt enticall thereby allow ng the paralleljsmwth respect
to the ref e?‘-gl‘g'%%ep l%#eahsen%/dg egevegg t.bﬂ.eﬁe thagnitulle’ proportionate to the
amount of horizontal shifting of the adjusting plate that is slanted and freely
movable horizontally, thereby allowing the parallelism with respect to the
15  reference plane to be adjusted.

Preferably, the precision device is an optical device,
. ' thé_ sqpporﬁng plate comprises an upper plate  and a side plate,
" the pressure receiving member has & pressure receiving block, |
2 the adjusting plate comprises a first ‘a‘djlusting plate and second adJustmg o
pate, S o
each respective adjusting plate of the foregoing first and second adjusting
plates has a slanting surface with a gradient, | |
the transmilting member hus a second true sphere and a third true sphere,
25  each respective adjusting plate of above is disposed between the side surface
 of the pressure receiving block and the side plate, . S
the second trae sphere is disposed between the slanting swrface of the first
: édjusffing plate and the side surface of the pressure receiving block, _
" the third true 'éphéfe is disbose.d between the slanting surface of the second
30 adjusting plate and the side sﬁrface of the pressu,re,‘ receiving block, |
* the fixed ﬁ:lc'ruin, second and third true spheres are located at the apexes of a

regular triangle, respectively,



15 Preferably, the parallelism adjustnent nmechanismfurther compLd$H08
shifting anount neasurenent nechani sm and the shifting anount

measur enent - nechani sm has functions to neasure-and confirmthe amunt of
shifting of each respective adjusting plate of above. 20 Accordingly, the
parallelismis ' allowed to be adjusted ile the amount of adjustnent for
paral |l el i sm bei ng neasured and confi rmet®. Preferabl y, the parallelism

adj ust ment mechani sm further conpris- es an automatic control neans for
controlling a L.call of iftin and the automatic
cont r ol rreansléralg{ag%:%dgﬁﬁ %%I{'/Jibgﬁ ?%Egbjrﬁgregr% ?ﬁg%Pg & en gmBF’é e i ?]f‘uee essure"
appl yi ng, pl atdjustingarate|seidi & sgcond eperbiing ticnmiidri to ahdve thekbdond adfustinbe
anount of shifting for the respective :adjusting plates. Accordingly, an
adj ust nent of B Afallelismcan be performed :auto matically. . Preferably,

t he operati ng WIS 7 haad, O 4 11 the

m cronet er _head corrglrl!}g?seag%f ﬁéégtgmrlr?(% Om?gﬁaﬂg?dsﬁ%@%%eﬁ?@%n{sé%@“ rst
adj usti ng Pl atweadihshingpdatns shiftcare medved it BesecvetiCal)diteotiohi,i ve t he second ad-
justing plate. Accordi ngl he.shiftin f the freely novabl e plate and
the neas- 5 uﬁgrﬁgﬁﬁ rﬁsfpe?ﬂ%é £ ggiat% Hg Pﬁ‘?"r‘?d‘sa{:i‘%veg} ERpBress e Feceigng or ned
readily and . Wdck derth Gh (BE HofRothl BGEHACYIa tRE FeBIRRVY trdeBLELAMRHL! | NG
menber conprises a second pair of seats, a third pair of séats, a second
true sphere ditBp&sediubaumeastingns apivofnand. 0 pair of sheets and a third true

sphere di spos Nt third pair.of . sheets, the fixed fulcrum
conpri-ses a f?ﬂ%?%aﬁaﬁ?]#%fo?ghee&egsuggaechwgl%lpcg%st f"ésﬁ‘ﬁgre di s- posed between
the first ifair -of sheessding ®heRtstoictidaeasseaeABedh abbfe, $HEPhshR fd-xed
onto the pressure receiving plate, 15 a sheet of. the third pair of sheets

is fixed ontoCeiBgbleck oy &qved dopizaptaBy dvetheamagaitnde promortionate ddjthst i ng
plate of “aboveu iRy ¢lrtidal! ShARE of TCEA AU pRite that is slanted and freely
' movable vertically, thereby allowing the parallelism with respect to the refer-
~ ence plane to be adjusted. - | '
15

Preferably, the paralle&m at_ijustment melchanism furthér compris-
esa shiﬂing amount measuréﬁle;lf mechamsm, énd | |
“the shiﬂing amount ﬁiéaéﬁreméﬁt' mecha.msm hasfunctlons to measure and
- confizm the ashount of shifting of cach respective adjusting plate ofabove.
' 20 o Acoord.mgly, the para]lehsm is allowed to Be‘ eidjﬁsfgd while the
émbupt of adjl_.létmex_w.t for para]le}isﬁ being -;:E;eésured and obh:ﬁme&. R

Preferably, the parallelism adjustment mechanism further compris-
es an automatic control means for controlling automatically the amount of
- 25 . shifting, and _ . |
the automatic control means detects a deviation from the reference plane of
‘the ﬁres.é;u'l;'e.' éﬁblying,ﬁiate in tiéraﬂeliérﬁ, theiéby,aﬁfdxﬁéﬁiéa]l& setting up . _‘
the _amouﬁt of sthtmg for the respgcﬁvejadjustingpiates. e
v * Accordingly, an adjusié:l:xaeni: of parallelism can be perféllmed '.au-to-, o
30 .niatically. ) ' '

Preferably, the operating member has a micrometer head, and



the pairs of sheets slide along the slanting surface of each ¢ gsRapLl 204
adjusting plate.-of the foregoing, and as the foregoing. other. sheets
slide; the pressure receiving plate is noved via 20 the second and third
true spheres: Accordingly, the foregoing effects multiply. Next, a
description is given to sone of the exg,srrtpl ary enbodi nents of the present

I nvention with reference to draw ngs. 30 First Exenpl ary Enbodi nent

Fig., 1 is a ;schematic perspective sketch to show the essential part of a
precision . d e RicTarRstar g@&%ﬁﬁfﬁplﬂ@?,s aFfgt migrpadetéishendpilahtwidve die filze

on . o _ _ wjecershaschllanc e
i ow of the et bR B, 8 E0oPGRGE R a0k ¥ asied oft P g ce

mol di ng nmachijretingplatdie preci si on nol di ng machi ne conprises a pressure
applying plate 1, a , suppor.ting pber 14, a |ower die 13b, an upper plate
4 serving as a sup 9 @rt?‘?(ﬁglgﬂﬂ%goﬁéhﬁt fraglypnavable plade apddhe dnensi3a and

a_Paral | elg sruuaicis oMot aRARRR Sitin | b Beadkyst Tent rechant sm
i's provided V\/i:thea_pressure re?elﬁw n E%%?Je‘?@%i goeb?/ipﬁ oﬁtgegrﬁg s
recei vi ng mermith a higlodegipesf accyrasyat es 8 and 8a, and three true spheres 7,

7a and 7b. Preferably, the parallelismadjustnent 5 nmechani sm conpri ses
fixing bolts 5a, 5b and 5c as the fixing nenbers, three pairs of seats 6,

16, 6a, 16a,” 6b and PkeRralilyCL Bl 8EDith o hQl 11 an 1la, and
adj usting screws 9 and 5%1§E’An upperééﬁ&ggi%gmggg ?P%l&eﬂr%%iae&efggg p[abrgg{ her
form a nol di 2 a third@aprefseatsea apphd itng sphatedikpbsedibetvban thrvabhal

vertical ly t Q. the - nplding die The u r surface of the pressure
app! yi ng %)I a ea%rlgfr%]ﬁeeeé émgr%@rgntfge 5?%18 PQSEE F‘@%’-‘r%%&%t@é@i% &bl di ng
machi ne. The shesef die 13b is nmounted on the upper surface of the pressure

appl yi ng pl atﬁ |. by means of a |ower die holder 12b. The lower die 13b is
di sposed. on tthe fixed falgrem cpmppises A firg peirofishents aidafiret bweesphppl disng pl at e

goims)oginzpgss%ogﬁﬁ%ﬁeﬁgﬂﬁs%&eb%ﬁogsﬁ%%’ of the supporting nenber 14. A
a sheet of the second pair of sheets is fixed onto the pressure receiving plate,
15  asheet of the third pair of sheets is fixed onto the -pi'essure receiving plate,
- as each respective adjusting plate of above is moved, the other sheets out of
the pairs of sheets slide along the slénti.ug surface of each resi:ectiv.e adjuéting
.plate of the foregoing, and L -
@8 i:]:_L_e foregoing other sheets slide; the pressure Yeceiving plate is moved via -
20 the second and third true spherss. B
"~ Accordingly, the foregbiiig effects multiply. o

Next, a description is given to some of the exemplary embodiments

of the present invention with reference to drawings.

Fu'st Exemplary Embodiment A _ _
- - Figlisaschematic perspective sketch to show the essential part of -
- a p;eéisidn device in_oiding :mgchine, F;g...'z(a) isa plan View 'of_,thé' esseﬁ;i-;i o
. patt of the molding rﬁacbiﬁe and Fig. 2() isa cross-séétionél view of the same: |
30 In Fig. 1, Fig. 2(a) and Fig. 2(5), an o;;ﬁcal dévicé-moiding,maclﬁne
as_;he pfecision molding machine comprises a pressure applying plate 1, a

* supporting member 14, a lower die 13b, an upper plate 4 serving as a sup-



The conmpound 2 is formed of a resin or glass. The pressure apphgidddhepiise 1
I s made novabl e upward. The pressure " receiving plate 3 is fastened onto
the upper plate 4 'by neans of fixing bolts 5a, 5b. and 5c. These
fixing-bolts 5a" 5b and -5c are |l o- 20 cated on the upper plate 4 as if the
fixing bolts are situated. on the apexgﬂ;2 of atriangle,. respectively.'
Preferably, these fixing nenbers ba,. and 5c: are, arranged 120 degrees
apart in angle from one anot her each being | ocated on the apexes of a
regular trian ect er d| 3a is securely attached to
a projected ggetéﬁ‘oﬁf%st lll‘?l@@éfrp 6fpaf I5Fe adivsene ricBpiangs ™5 pl at e
3 by means ofnsrpaumsngasueal@tsrmaesmtbs BHODRd ifh 432 A06 Lubin, di € 13D
are | ocated opposite to each other. A cavit orne In a space Por med
with the upp@?atsu@ereagaﬁeplrme X$eeivingonery eu pao atljusting platelj S1mid@at

mechani smis Iat 4 and t y di e 13a. The
paral l el ism gglj ugl’&%g%mﬁ@@%’oﬂh%#ﬂp z%,fe}'\a ]é'eglwacrﬂﬁ?ejtﬁ??ﬁg

recei vi ng5pl aheh3ni tn/\@oxﬂplmmtﬂmml@t&s 58 ardnsk tsee eats 6,
16, 6a, 16a, 6b a cl 16h and three true spheres é;@ﬁhem angﬁ%HeﬁT%&e%

adj usting pl 2AFE o fRAE Bl S 1oz Shiapd deh, AEicpinaetersslGantl 100 jdetsditiamd 2004 13

second adj ustjiyng r ai 0 se a,first pair
of seats 6. alg l"g&%gﬁlssg% ng astig 0 %eat‘%u %%p%hglell%% g‘ﬁ% l%wetrh‘ih?owgair of
seats 6b andoﬁherf&fmatxholdegdrber es include a first true sphere 7, a

second true sphereﬂ‘zng and a th| true sphere 7b. 5 The second pair of
seats 6a and 16a d)rs%sulre@pp Blaty 1 3 freelyymosalde verticeflyido pptssr e 7a

and thirdgptr SRIEh fry ]_.Egggrlt@ ue sphere -
7 is di sposegﬁ%et vvee%dtzeﬁe fléﬁs@e%g?l?é%&ftsdegg a%@pkéggp{ﬁ%f%e%%ﬁﬁ true
sphere 7a |srdfesme@dhmﬁmhemmdmomémwmphimgniachﬁﬁtS'Iﬁxelaﬁi@l-dléﬁab The
third true sphere ge%t's dis oosegnlqooetsggﬁnthethlr(il of seats 6h 10 and
16b. The resB‘l—: ‘#?@Fé S REFSFRreAnplying dfb Ys‘ﬂpﬁs%ﬁt eel ,
ceram cs or tah]awbtlﬁga halder P r 1d]sga pectlve
menber of the_pairs of seatigBG,e%%l@g%?ngg I%b Qeo%%gtﬁé gﬁ% con shaped .

re- ceptive Plfinrgaplate drendithe m@@p&&:&pmﬁn&@ﬂl@eslha[dmposahmpthmt fipces
AcCept 99, PRARRR ol LERBEF1L ¥ A EHB0 SR B P o 150} ofPran. "o
‘The compound 2 is formed of a resin or glass. Th_e pressure applymg plate 1

is made movable upward. .
L _ “The pressure recervmg plate 3is fastened onto the upper plate 4 by B
. x ) ‘mea.ns ofﬁxmg bolts 5a, 5b and 5c. These ﬁxmgbolts 5a, 5b aud 5c are lo--
0 catedon the upper plate 4 asifthe fixmg bolts are sﬂ:uated on the apexes ofa
tnangle,_respectwely Preferably, these fixing members _5a,_ 5b and 5c are
arranged 120 degrees apart in angle from one another, each being located on
the apexes of a regular triangle, respectively. The upper die 13a is securely
attached to a projected area on the lower surface of the pressure receiving
25 - plate 3 by means of an uppér die holder 12a. The upper die 13a and lower
_ '_.I.che 13b are located opp031te to each other. A cav1ty 1s formed ina spaf‘e
E formedvnth the upper d1e 13a andlower die’ 18b, - ¢ e e s -
The parallehsm ad]ustment mechanism is dLsposed between the
upper plate 4 and the upper die 13a. The parallehsm adjustment mecha-'
30 nism 1s provided'with the pressure receiving plate 3, two adjusting plates 8
"~ and 8a, three pairs of seats 6, 16, 6a, 16, 6b and 16b and three true spheres 7,
7a and Tb. The two adjusting plates include a ﬁrst adjustiﬁg plate 8 and a



15 16, 6a, 16a, 6b and 16b are fornmed of the sane material asgifgiicto
spheres 7, 7a and 7b. As Fig: 2(b} shows, the first pair of seats 6 and 16
and the first true sphere 7. are disposed between the upper plate 4 and
the pressure receiving .plate 3.' The first pair of seats 6 and 16 and
the'. first true sphere function as 23 a fixed fulcrum. respectively.
The fast adjusting plate 8 and second adjusting plate. 8a are dis- posed on
the | ower surface of the upper plate 4 so as to be freely novable hori -

zoncally. Thaaamnesiin bhiek, Spisting Rialer Auod,sonend o bat o ol e

8a have an upper surface wt at p surface wt
sl anting 25 peaisd anthés,upgernd pairaf ecatt calmnd 18stndd)thiidi pedr of @hst 66 8 i S

brought into_intj.mtg contact,wth the | ower surface of_ the upper plate 4
so as to be ﬁlnaot@’d t’g_he glF"ieaeSPPﬁlé’rse‘Bﬁl.“%?k?e Plaktien ?f7acaes‘?PPn5ﬁ§u€fi r st
adj usting pl @pBe@ FaSandd GHEErue kPhdei7Bt i Bt e contact with one seat 6a out
of the second .pair. of seats 6a ' and 16a so as to. be allowed to slide

t hereon. 6ne Theatecashpair of seatsdivormtl péa,rthifd pair oéseatsasb and 166asdcend i xed

onto the uppel._surface of.t.he,pressure eivin | at.e - 3. .Thus, the
pressure recgﬁlel élepprg gnék@gd%uﬁgag%fet’%’eiﬁgni tlrg?ﬁﬂ’%@gn?‘ﬁn‘?ﬁfve- ment with'
the first adiThetfiregirabapkerd M dishhbediREREsh f firsOhas 8Lt 8 aagdsl6a 9
Decenber 2004 14 tally.: The first mcroneter head 10 is linked with the

ot her end of Thgsepqndsirue splfrg Jeisdispesed datwees theseeonsd prir ofseaty Gasand oi nt

11... The se d mGr LS i W he, ot.her -end’ of the
second adj us'gi |%%g ?ggﬁﬂgﬁeysﬁ%%@%ﬁkﬁ%gas%ggvg%% ‘}hgit%%‘ﬂa&? Oﬁﬁ’?égge&

m cronet d0 headsiéb0) Mg réSsective tite 5pkerd0 7, 76 pud tThge SerimedBofIuptistdd t 0
shift in position, detezﬂ' ne (ihe amqount of shift- ing and, further, measure
and confir.m CHETRIGH AT Re ?h%?&%@rﬁﬂ?&%‘ﬁ-pu@&? pRd of eachiresnective cr onret er

head 10, theéﬁ%?ﬁ%%&%ui%ir{g@f_%éhfa %%C?G'Q ébréfdg@ngﬁﬁga@ne Ldfehde! v, the

upper surfac e se stiig plat’e 8a 1 rought Tntd 1 ntimate
contact Wi t h ceptivd swfacesamd Hoerespectivh eonpgleapedl reteptivesurfiges acchpt add owed to

e vercon, The 5l apne suface . (e oot e g e oa e
seats 6b @nd 1568, S%a226b hRd l?@b_ QHA PWREd bothR! datiR fBEBARs the true spheres 7,
Taand7b. . - ... . '
As Fig. 2(b) shows, the first pair of seats 6 and: 16 and the first true
sphere 7. aIedISPOSQd betweenthe :‘ﬁppér'plzite 4 and the ‘preésure re‘cé‘iﬁﬁ'g
N R plate 3. The ﬁrstpajrofseats Gand 16 andtheﬁrsttrue spj:ié_ré function as =
2 afixed fulcrum,respectwely L n - . - |
: The ﬁrstad]usung plate 8 and second adj_iisti#g plate 8a are dis-.

posed on the lower surface of the upper plate 4 so as to be freely movable hori-
zontally. The respective first adjusting plate 8 and second acijusting I;Iate 8a

have an uppef surface with a flat plane and a lower surface with a slanting

25 plane. The upper surface of the first adjusting plate 8 is broﬁght'i_ﬁto inti- .
mate contact With the lower surface of the upper plate 4soasto be allowed to
- sfide thereon. ‘The slanting-fsﬁrf;éé of the ﬁrstadjustmg piaté 81sbrought -

" into intimate coﬁtaict with one seat 6a out of the -,s.econd pair-of seats .6a_.'a1'1¢1
. 16a. s0 as to. be allowed to slide thereon. One seat 16a of thé_ second pair of
80  seats 6a and 16a is fixed onto the upper surface of the pressure receiving plate
3. Thus, the pressure receiving plate 3 is allowed to be interlocked in move-

ment with the first adjusting plate 8 via the second pair of seats 6a and 16a



One seat 16b of the third pair of seats 6b and 16b is fixed ogpR 4.8, sHeREr
sur- face of the pressure receiving plate 3. Thus, the pressure receiving
plate 3 is allowed to be interlocked in novenent with the second adjusting
plate 8a via the third pair of seats 6b and 16b and the third true sphere
7b. 10 The first true sphere 7, second_true sphere 7a and third true sphere
7b are | ocated at the apexes of a triark | e, respectively. Preferably, these
true spheres 7, 7a and 7b are arranged 120 degrees apart in angle from one
an- other, each being |ocated on the apexes of a regular triangle,

respectivel y.arkr gfeeseabhd tritehep s TancSidieing ahe tuppel ististhed sugesRBei® 7 and
t he second tru 15 slgherejg qual_s to.the distance between the first true
sphere 7 and 89esting plgte 83 tubxuglt mty pntimaks eandagtywith fee lawesisurfage afy bol t

5c and first geuRpsPiales & X & %?aéjo%gft{?%de%&&?x. Sm.s?ﬁﬂt%gl s'tuQ%ceE pat

passes the center of the upper e second fiXing- a and.
second' true.thephemnd adjusting flatedBrdsbmughhimts attim ateicdntacheithivat sgasbes t he

center-of the ypper die 13b..-The third fixing, bolt 5 dthird true
sphere 7b gar eour%é’gglee aclﬁ%fsfa%e@baﬁﬂdsqusr‘?@st %%&?@g?%@t ®%oRer of the
upper die 13 h4i8 bf @akaI8h | : | i de
surface of t%n%%té!{@ ggg}lfsfliﬁf]{gb%?g%e 8.%0152&&23&%#{%@%2%%%%%%3“ ng
screw 9a hi t sfagnofithe pressure xegeivingoplate & hdlluwe thedpradjurs recetying plate 8% These

adj usting- scr and .2 are rotated, .thereb king,.t he adjusting

pl ates 8 and %ﬁwﬁ%@%ﬁ&?@ﬁ’ﬁk@%amﬁfﬁ&gﬁ%%%ﬁ#@gwa b’%?ﬂi’& as the
first. adj ustidhg thid@eir FsaiteSh dnllal6biahditha dhivd Hhia@pheledthe 8 i s noved
horizontally. Wth the novenent of the first adj usF| ng | ate 8, one seat

Gﬁ o; t hel® ij rst pai rihsffizsthrue spheventi sa@addreeianhesn Te apd $hizd tiuegphere f ace of
blate 3 to sl Hptelfabifheul ksl Riaays Al Sel Penulf et |

upon nani pul adphegest NeTsaad MY are ererigtd 120 Sagreb Apaitia andle ESH 6nd 8681 Vi Ng
plate 3 slants via the third true sphere 7b and second pair _of seats 6b

and 16b. ThusOthen&asthbeing dpcatedianibe anexes ok remlar friansky sespatisely-t possi bl e
for such a fipgadbysthPaistaRe HeBvien! the HiEt Hub'sBRedeC7 BEd the second true

15 sphere 7a equals to the distance between the first true sphere 7 and the third
trﬁ_e spherg 7h. Preferébly,. tﬁéA first fixing bolt 5c and first true sphere 7 are
N located on t}_1e same axis ]jne_ _thg.f:‘passes the center of th.e upper die 13b.
. The second fixing bolt 5a and second true sphere 7a are located o the same
: | - axis ]me that passes. the g‘eht‘éf- of fhé'ﬁppei; d1e 13b. "The tﬁird fixing boltjfjb e
o0 and third true sphere 7b are located onthe same-a:cis']jﬁeihgfbaéseéthe cen- -
" terofthe upper die 13b. _ | "
One end of the first adjusting screw 9 hits on the side surface of the
first adjusting plate 8. One end of the second adjusting screw 9a hifts on the
. side surface of the second adjusting piate 8a. These adjusting screws 9 and
.95 Oaare 'rptai:e_d, thereby making the adjnsting plates 8 and 8a move horizon-
tally.: The first micrometer head 10 is linked with the other end of the first. -
 adjusting screw 9 by theans of the first joint 11, - The second micrometer
head 10a is linked witﬁ the other end of the second adiusting screw 9a lby'
‘means of the second joint 11a. These micrometer heads 10 and 10a drive the
‘30,  adjusting screws 9 and 9a to shift in position, determine the amount of shift-
ing and, further, measure and confirm the amount of sﬁifting.- | '
Upon manipulating the first micrometer head 10, the first adjusting



10 achieved. Next, a description is given to the steps of nolépHRa. a8 2004
optical device by the use of a precision device nolding machi ne structured
as described in above and adjusting the parallelismof the optical device.
15 First, the optical device is provisionally nolded- ' Mre specifically,
a conmpound 2 is placed at a predetermimed position of the |ower die 13b and
then the pressure applying plate 1 is |lifted, thereby having the | ower die
13b and upper die 13a put together to engage each other. Under this
condition, the conmpound 2 is heated and pressed. Thereafter,; when. the
compound 2 issrew2® fotataednef d%ltlt%ﬁi’sﬁmdh%muc“cﬁ%|lﬁtat€ﬂ1éhe<ﬁe1oto%ﬁ1&5t2ng s cool ed

and t he preéﬁ%{%‘% aprgmyldn o zon y V%xtﬁot}f%m%g ent OPPhe ?]ig 3¢ S&?I% opti cal

device is t dut die e conp med of a

t her noset t i RQatel i ,seith@ wtﬁsﬂtstepaapﬁf seahg&phﬁﬂasi shdes"mvd(e damtingf t er t he
conmpound 2 is hardened After that tg;ilre | ded opt cal device |s taken out
of the mol disvafacef ghefirstiadiustingerlajs: 3 dher BrPcSWSé‘F%ﬁ%quﬂ%rm ded.

Then, th% p{@)ﬁe% gﬁ%l?l smgﬁe&cﬁmtﬁg eaddsseﬁt"' geked, for parallel, ism

by haV| ng t par opt VI ce rreasured at a plurali ty of
poi nts around the [&mﬂmlyeuPomeraﬂmnlatﬁngthe(ssrphémmmnadteaehemllﬁﬁelthe by

having the interference stri measure t he se an optical..

measur enment. - PIEESWH rgqeln{].ﬁgﬁiate M %ﬁgﬁeﬁe%nﬁgp
provisional golded sefeﬁw%b' s é[‘hﬁ?e%eﬁmkﬁﬂétxﬂ%hm@aa%e&hs@ﬂbé&‘% rRRGr ement
result of the provisional nol ed product, a proper amount of conpensati ng-
adj ust ment oihakb@ ipposaitle [fors smch Ddrenatjnstagon amcla@ tes one moicromctoabé sm i s
determngd in.order for the necessary parallelismto be established. In
order tolorfd¥¢vedhe parallelismof the pr ovisional nolded product thus
obtained to have a predetern ned degree of accuracy, the parallelism 5

adj ust nrent mechani sm of the nol ding machine is adjusted. Mre specifi
cally, three bolts Bext heleswinsion it givendo sbe stessofmnldaeeenﬁp%al@ewse5b and

Second m or oY §BY 8F° AEAB-SHHOR TE RO PR baE IpapsbraEbAR ResBREid g 3",
slant to-a dﬁbo@'drﬂ%@ﬁ&h@%b@afﬂhh@ﬁ&ﬁsheepﬁ@b&eﬁwg plate 3, second true
sphere 7?[5 third First, the optical device is provisionally molded. = More specifically,
a compound 2 is placad ata predetermined jaosition lof the lower die 13b 'énd
then the pressure applymg plate 1 is hﬁ:ed thereby havmg the lower d1e 13b
| - and upper die 13a put together to engage each other Under thlS condltxon, o
the compound 2 is heated and pressed.' Thereaﬁer, when the compound 21 is e e
;20 formed of & thermoplastlc resin, the compound 2 is oooled and the pressure )
| applying plate 1 is moved down. Then, the molded optlcal device is taken
out of the molding die. When the compound 2 is formed of'a thermosettmg
resin, the pressure applying plate 1 is moved down after the compound 2 is
hardened. After that the molded optical device is taken out of the molding
95 die. Thus, the optical device is provisionally molded. '
' . Then, the prowsmna.l molded optical device is checked for parallelx ‘
. | ism by having the parallehsm of the opt1ca1 devme measured at a plu.rallty of
| pomts around- the perimeter- thereof for example or altematlvely, by havmg
' the mterference stripes measured by the use of an ‘optical measurement in-.
20 strument. Thus, the parallelism of the entire provisionel molded product is
| checked. Fdrth_er, based on the measurement result of the provisional mold-

ed product, a proper amount of compensating adjustment of the parallelism



10 true sphere 7b, second pair of seats 6a and 16a and third 9pilepl B0ats
6b and 16b. Thus, the angle of the upper die 13a is adjusted.so as to
establish a predeterm ned degree of parallelism Preferably, the first
adjusting plate 8 and second: adjusting plate 8a are slightly slanted- Wen
the adjusting plates 8 and 8a are ing@;ly slanted, 15 the magnitude of
slanting of the pressure receiving plate 3 is made small in conparison with
the :distance of shifting in position of the adjusting plates. In other

wor ds, by malngrbAe mkRIMiLAGs ed M bHET! a;??al- ispf 3¢
resol vi ng g%\%ﬁer of agj%ust ment ?‘%e%rggeg?gnti né&gr}\lg}ng{:e%gg i.nslltiﬁ%q?gig)hi fting
in positiobeestabishedspecti ve adjusting plates is allowed increase--.

Further, it 20 is preferred that,the fjrst adjusting scre and second
2 Usti ng sor ew 9a TRRAVE & CerEH thE Bre el b preRoRd Spted BRRYSE wihen  t he
pitch of theyadobidiaéd B haes @Vpredetsided adiRed b haRESeyOTths Bhabdliehgm
position of the adjusting plate: for the nunber of rotation of the screw

becones $naladjusteent menhamsmaef thecmelddes ufachine isembinstedg Monespedf-

adj ust mrent i n,the sl i angl e .1 essure. Le-, . ceivin | ate, or
al ternati vel ,y,b@:%%gﬂéq %h? ﬁ%m?gﬁcb%ghﬁqlgréﬁm%p%mﬁﬁg a[“rdlﬁers‘gﬁﬁ'ere and
the radi us ghgGultvd atedodtkndd8nd 828 firdthigickRsaky hodd POWRH Rborddinitssd- 30 nent
in the slanting angle of the pressure receiving, plate is allowed to be'

ad- just ed. meteshead 10a aye retpwdniierely wrlanethedmper diegl3scslanktonr derd 9a or

the adjustipg +p . 8 ' '!;ﬂ'l'? 0 Viang 1S
est abl i shed s#dc%%l?&%ﬁemg%eﬁge 0 kﬁ#%gm&gs(r%g&n@fte&gﬁ%%ge ?%n%ﬁr 10a. In
ot her woyds,trué sgherk b} stondpaik bfsdate6s und 168 ead \thirg paliwdfeedtsich ald owed to
be fine tuned ac-_cording to the sl anti_ngwangl e._rrad‘fby t he sl anting

surface of otfn ridsiseths guely obthe HBRST disolBaris adinsted spgspestabliphech of
each respect.i ' i i.us of curvature of each respective
b 6 PrtfeBHtitd e it p

true sphere,” mcroneter [ike, therehy allowing a fine

adj ustment of 1 gmRErefdrekly, the fystaatijesting plabe8 and epcondradjusting date Baus, t he
5 bost L1 on' ot SheIg mbnton Vi SR 3068 S oA R ST LRI HESefl ee. bol (s
of  the pcolid hbifedof darkhg ftht brldstdd ety pRIAD s dd8lsuldlri POl t

comparison with the distancé of shifting in position of the adjusting plates.

In other words, by making the slantmgoftheadjustmg plates smaller, the

resolving power of adjustment in'the slanting angle against the shifting in

" position of the fespective adjusting Plate51sallowedtomcrease Further, it

20 is preferred that the first adjisting screw 9 and second adjusting screw 9a
have a small screw .tlin;‘ead. pitch, res_pepﬁvély. : W'I‘lex.i:the pitch of the ad-
justing screw 1s small, the distance of.shiﬂ:iﬁg in posiﬁon of the édjuéﬁng plate |

for the number of rotation of the screw becomes small, résulting in an increase

of the resolving power of adjustment in the sianti.ng angle of the pressure re-

25  ceiving plate, or-alfemativeiy, by changing the radius of curvature of the true

‘ s_phere and the radius of_ curvature of the seat, the resolﬁng poﬁe}' .of.' adjust-

: inex;to"in' theslanung angle Of tﬁé pré-séui'e reoelvmgplatels é]lo{we&'-to be éd; .

jﬁéfed. Altemai;ivély, the moving of the '&dﬁuStmg' screws 9 and 9a or thé L

s adjusting ialates 8 and 8a is initiated and the amount of moving is established

20 'ér confirmed by the use of the micrometer heads 10 and 10a. In other words,

the élanting of the pressure receiving plate 38 is allowed to be fine tuned ac-

éording té the slanting angle made by the slanting surface of eaqh respective



tened again to finish the adjustnent of the upper die 13a in 9paeallsel iopm
By the use of a nolding nachi ne prepared as described in above, a conpound
is nmolded in the same way as described in above. By repeating these steps
10 as needs require, a precision device with a required degree of accuracy
in par- allelismis allowed to be nol dgg. Next, a description is given to
nol ding of an optical device as a speci- fic exanple of the precision

devi ce. For exanple, the three true spheres of 15 the. first true sphere 7,
second true sphere 7a-and third true sphere 7b are arranged on a
concentric cﬁ£ e¢telgjm1a930 prok pheagh aespeetive i EML&)%FrQ\haalthSaé cugyadwefof a

regular, tri | When fII’St St

and- second a%!g %pﬁeﬁg‘ﬁ grtué geeaér%ucdgglgé?r 889[ ﬁeh#ﬁ,' ?qb%oaﬁiowﬂw respec-
tively, the mmqgﬁny@tamm@m mesaoinagzeale&t t@ D6l nfRlea f? di@MAle. DYTRDS MM
verti 20 tally. In other words t he %ﬁgradl ent of each respective

adj usting pltheadiystingplatess and Spsaxepdiasied byia raared awpushe ahﬂiﬁggm

DSt o M AAR B0 LERLHLON: DRl SR RL i P SO Zort

shifting 1n I on Shape I cal in outer
di anet er i s.thendedat Axithgaaliisg, &Huﬁ(ﬁ:nﬁ@hdt&bmreﬂﬁtselﬁnmholdégm@faﬁ

accuracy- in parallelism .i,n_order for t opti 25_cal device to be slanted
by I Imto tig8e egﬁetﬁﬁeﬂﬁh%»@gﬂeﬁ%ﬂ#?ﬂgeeae?ﬁeﬁaﬂaemﬂe second.

adj usting pl 8 %aﬁ%%ﬁé HEe" §ide é b ward t he
back thereofﬁgg% urt er the- n%agcrsteﬂar tlangep at e\igg’] océt gcdgﬁmﬁ e left
si de i s noved mhylded imthevand Wdyeas‘dasuﬂb&dmﬁnﬂve t Bynepyatanhilese sigpa pre
determn gr adi As a result L cal dewvi a required degree
of 50" actlr e seniiFe. & Pnsow defite JBH £ BoopaeiRriaar RoprRtinRRy e
preci si on d%%ﬂglamo@gdqgggméaf above further conprises a control
mechani sm which detects a deviation of the nolding ma 9 Decenber 2004 18

chine in paralleli smfromthe ref erence plane and all ows the required
anount of shiftin n of the adjustin e. 1,0 .be det erm ned

aut omatically. gg&%g% Lpgjé)&lﬁslvﬁpd%fﬂf@'ﬁ 8@#3@“ LTRSS AR e is
equi pped” W tfic eRam: Elét&'f’&bllﬁ'eﬁﬁ%rd@hc@ECF&nez&!ﬂﬁl@rtt@%h&é@&de%héﬁ&%ﬁt ically
nol di ngnﬁerat i on processes, -a drive mechani sm for -adjusti ngggl ates, a

measur enght thechest trwemhﬁret'!h@e@ﬁéme spherhiTer audythind ot enhsre db aae) usti ng
plates and tgﬁ-anégtf on a ooncentnc cirdle of 90 mm in dlameter to occupy the three

o apexes of a regular mangle respectwely When the ﬁrst adjustmg plate 8
and second ad'ustmg plate 82 are moved by .a,bout lmm hor:zonta]ly, respec- N '_ ,
- ‘tlvely, the resp .‘ctlve ad_]ustmg plates 8. and 8a’‘are moved by 0.05 mm vertl-. "
0 cally. -In other words the gradient of each respective adjusting plate-is set

' 'dp so as to have the amount of shifting in position changed vertlcally by one
twentieth of the amount of horizontal shifting in position. When a disc
shaﬁed optical device of 3 9 mm in outer diameter is molded and adjusted to

. have a predetermmed degree of accuracy in parallelism, in order for the opti-
"% 9% cal device to be slanted by 1 pm to ‘the right when looked from the operator_
T s1de, the second. ad;usnng plate 8a located at.the nght s1de is moved by2mm - .. )
. toward the back thereof and further the first adjusting plate 8 located at the
left side is moved by 2 mm toward the front thereof, thereby achlevmg a pre- -
. determined gradient. Asa result an Optlcal dev1ce with a reqmred degree of -
30 accuracy in pa.rallehsm is allowed to be obtamed
Preferably, the precision devwe moldmg machme of above ﬁlrther

comprises a control mechamsm, which detects a deviation of the molding ma-



Accordi ngly, each respective processing step of the precisi 0”9@?&5{%&2{)04
nol ding nachine is autonmated with a resulting contribution to further
enhancenent of accuracy in the configuration of the precision device to be
nol ded and al so to 10 nol ding of the precision device having a high degree
of accuracy with stability. Wen thejgrecision device is an optical

device, an extrenely excellent effect can be gai ned. Second Exenpl ary
Enbodi ment 15 Fig. 3(a) is a partially cut out plan view of the essenti al
part of a precision device nolding machine in a second exenpl ary

embodi nent &hineHa paseliadismm fpmvbar¢forenamplape gnd 3llbyvsithe aeqrirdsinsmeiti onal
view of the sanmg. |6 Fig. . *) .. the precision device nolding
machi ne corcr)%rl se%é%@ggledgsog&? %‘?g&ﬁwéat& tétbg dfgerﬁu'gﬁ%ﬁﬁtroﬁ"ﬁ nber 14,".a
l.ower die. A2b, thdbbregpingppretisphad@icedmaliing nsdcligndPiRbguigPedGliilngnas a
supporting plate, .respec tiyely, an upper die 13a.and a_parallelism

adj ust ment ﬁ@&‘ﬁ%ﬂ?"s?ﬁnm’ilﬁ‘%ﬁ%é’ﬂlﬁm foppandralling afenatiealy moldineiqaeratianconpri ses

L PLESEVTE RS 0 e LR AR SSRGS |

adjusting p e pressur cei ving
bl ock 15 i s nishof threcomnaped shifte i p5itoaywf bdjtstiagplates amdthe e, exanpl e.
"Preferably,, the,. zir allelism d4' ust ment mecgaﬁi sm .:conprjses_. seats 6a
and, 6b, a. pr¥eEGinelp fach regpeckiyé REpeassIng steR of the precision dsvise mpaldige27, a

microneter heathilis stitorhMeltwidila AR Aiiltida%o FEREEMenIdncemedilE Si de
plate 29 is held by the upper plate 4" The pressure re- ceiving block 15
i s shaped | iskeuracy y thedednfigiradioh withapcsioppievicedolby mholded@nbeboitag 27, and
al so i s surrounded t he. si d | ate 29. .Th ressing bolt .28 (s held by
the si de1 pl é‘?‘g OJ%BW@?#%S‘PWﬁm&&?ﬁ ?O’i%ffg’?@gv@‘fhﬁtﬁ 0s- sure
recei ving biWEkn the pldasistPBSVicdisunlQtichb BbaR0 38k xtRAind1PexbaWBt i f ace 9
Decenber 2004 19 of the pressure receiving block 15 by neans 01'9 an upper

di e hol der Pﬁabeméledl-ower die 13b is disposed at the position opposite to
the upper die 13a. The ‘lower die 13b is disposed on the upper surface of

the pressure applying plate 1 by nmeans of a | ower die holder 12b. The
upper surfa@ucond ERemplep Buildéfent '

15 ' Fig. 3(a) is a partially cut out plan view of the essential part of a
precision device molding 'mac‘hine in a second exemplary embodiment of the
present iqveqtion @d Fig. 3()isa cross-sectional view of the same.

| I Fig. 30 oud Fig. 3, the procien dvice molding mackine
‘ compnses 2 pressure applymgpla‘be La sﬁpporﬁmi‘g-ﬁneﬁiberulri,'_a Jower d.ie'i .
- 20 .,13b, an upper plate 4 and a side plate 29 actingas a suppoﬂ:iqg plate,-respec.-
‘tivelly, an ilppgr--die 134 and a parallelism adjustment me(;,liani-sm.' The par
allelism adjustment -mechanism comprises a pressure receiving block 15
acting as a pressure receiving member, true spheres 7a and 7b, and adjusting
plates 8 and 8a. The pressure receiving block 15 is tall and shaped like a
. 95 cylindriéal columm, for example. Preferably, the parallelism adjustment
R \..;mecl'xanism .comprises seats 6a and ‘6b,- a,pressing bolt 28 acting as a fived
 fulorum, a bearing 27, a micrometer head 10, a'joint 11 and an adjusting
~ screw 9. - The side plate 29 is held by the upper ﬁlaf:z_a. 4 The p'res:sﬁre re-
g -éeng bfock 15 is .shépled like [ cyhndncal column and suppo'q:ted _b‘y.thel '
30  bearing 27, and also is surrounded by the side plate 29. The pressing bolt 28
| is held by the side platé 29 and p'resséd ‘against the side surface of the'pres; .

sure reéeivihg block 15. The uppér die 13a is 'disposed‘ on the lower surface



5 plying plate 1 serves as the reference plane for an adj ust n@at.Bfer 2004
parallelism The adjusting plate is conprised of a first adjusting plate 8
and a second adjusting plate 8a. The first adjusting plate 8 and second
adjusting plate 8a have, respectively, a slanting surface with a gradi ent
and a contact surface conforming to thg configuration of the inner surface
of the side plate 10 29. These contact Surfaces are nade to be brought into
contact with the in- ner surface of the side plate 29 when the first

adj usting pl 8 and second . adj i n | ate 8a are,.put.in_place so as to
be freely rmo\%ﬁ? gfesﬁ%geprggefl?”&elb??clk%%eb}f&‘ﬁgn%f) BPREL d&%#ﬁﬁegéga'of € first
true sphere lgaentid BSieGNdsed AtigheSRRRIM ddposite td finl ufRirdi®fisseats. 6a and
16a are disposed on the slanting 15 surface of the first adjusting plate 8

and on the deweagie 1ob it Asppredoanihe upperswridca gl thequkssiae appbyingplateel f i r st
paL T of 2eatty BaRte 1 Baukoah WAkt RGBSR kORI ond

the ot her on sposed on the slanti

plate 8 $0 gdying fietelIr @etes dxuliadferent plahie ot arf sdjastadifiof pdalieEsm) ocat ed
bet ween the first irﬁg_f seats 6a and 16a.._ .. A second pair of seats 6b .
20 and 16b are- di sg@%ee Jypiing REte pnermprases off o Bestardiwtingeplotri8 aadst i ng

plate 8a a f | @i .5 - ne ofthe
second pai rf&‘%}l é@%@%&ﬁgﬁggm ?sﬁ} %t'ﬁias(@gg%lné ?%gé %r%gs%@dr(%ég?%n%g bl ock
15 and t he qtlhter 8oheve,irssmicipas.eal slantingesusfzantHitiga suadienteand atchbgtagecond
adjusting plate 8a sp as to . be freely. no | e.. The_ respectiye true
spheres 7a BO&?@W@S@ g‘?@ﬁ?nﬁﬁﬁ%%F SH-Ffae%Pg egﬁé‘yeaﬂl_&t%haped
li ke a sphergy GrgesgREn@kt &ﬁ%&%@&&ﬁb\t@bebx&f‘g%%iﬂéo&h&&gogEt Hfinseats 6a,

16a, 6b and. 16b , has a cone shaped receptive  surface, a e respective
cone shaped warcapfice of $he side Plate 2L when dhel fizstgadjesting plate Beandewpant i ve true

spheres 7a and 7b. Thes airs.of.seats 6, 3a; ,.l6a, 6h. and 16b are
formed of t Jgﬁwplﬁget%rg‘flpuiénf)]ﬁé’eﬁ?ﬁ%&sﬁ‘?e&é??ga]é]ﬁdm%‘??%é’gf}ﬂe second
true. sphere 7b is Tﬁ@&h@@pb@;@w@émgﬂge@@&oﬂfbttﬁﬁ $pheke 98303 L 16b.
The' distance between the pressing bolt 28 and the first true sphere 7a

measur ed - al dwye sbkerpdibi né Brst pairtal eeats $e. and\lGacare disposetbomthesdamting ecei vi ng
9 Decenbgr 200 | o . ] he,samne jas fhe di st e _het ween t.he ‘
or 6551 nohor Turoye 26 i ddiustigk Bfes BEREIR A SyfteB 8 PRI RS e ng
bolt 28, fi rial Hedkel5s piGcofThe ARA pabagesyts 65 4ad 385 & Bxeforithe pestdald Y spaced
from one anot her  al ong t he peri ne- o S Ce e
receiving block 15 and the other one is disposed on the slanting surface of the -
 first adjusting plate 8 50 as to be freely movable. The first trile sphere Tais =
- Tocated between the first pair of seats 6a and I6a. A sé'édﬁ_d pair ofseatsﬁb e
20. and 16b are disposéd on the slanting surface of the second .@dj.usting'pla;t_ef 8a

and on the surface of the pressure receiving block 15. One of the second pair

of seats 6b and 16b is fixed on the pfessu:e receiving block 15 and the other -
one is disposed on the slanting surface of the second adjusting plate 8a so as to )
be freely movable. . The respective true spheres 7a and 7b are formed of su-
% pef steel or ceramics and shaped like a sphere.. One end of each respective-
.. -seat of the pairs of seats 6a, 16a, 6b and 16b has a cono shaped receptive
- surface, and the ;espet;ﬁivé &_idﬁe s,haﬁeci técel;tivé surfaces zic.;c'ep.t andengage -
| ".yvi'th ‘éhé respective true éph-eresf?a and Tb. These pajfs of seats 6, 16, 6a, -
léa, 6b and 16b:are formed of _the same material as the i:'m_e. sﬁﬁéres 7a and 7b.
30 " The second true sphere 7b is Ioéated.betwéen.the second pair of seats 6b and
- V_fl'éb.* - The distance between the pressing bolt 28 and. the first true sphere 7a

measured along the perimeter on the side surface of the pressure receiving



ter on the side surface of the pressure receiving block 15. 5 ¥beput®o4
paral lelismof the pressure receiving block 15 is adjusted, these pairs of
seats 6a, 16a, 6b and 16b and true spheres 7a and 7b serve the func- tion
of a transmtting nmenber, respectively. In addition, the true spheres 7a
and 7b serve the function of a fulcrum_respectively. Three fixing bolts
acting as a fixing nenber, which are notY shown in 10 the drawi ng, are

di sposed on the upper plate 4 or on the side plate 29. After the
parallelism h r | s adj uste th sethree
fix- ing bol EHSLO%Iﬁ)%:?g%%%laﬁﬁgdyslté%ggﬁﬁ‘g&rné@glpﬁsl’? H% d%gs .aL%d ¥ ¥at t he

state of ad- qnﬁstu'edsmhmaﬁbel Psefer&blxrmhmpﬁasmgbom g tafe spherd 74 &id
15 the side surface of

adj usting screw 9,jS into hjittin gai nst
t hJe fir s'? ad Jsﬁg?ff%ﬁuﬁﬁaﬁ%‘%h}b %‘erﬁqf‘lﬁdlﬁ' Wacgﬁng&gne)anqth@r alepe ShriPemiRest i ng
screw 9a is h:e@uﬂlﬂﬁesla&guﬁhéédfmaeﬁﬂesgﬂ%&eéeﬁ'ﬁngbfb%kgﬁrface of the second

adj usting Iate 8a. Wien these ' adjusting sc and 9a .are ro tated,

t he adj ustd ngVpentths I@ralmilssaOﬁﬁhe pmseutewmcanmgjblmk 15He afdguméd nihese
_croneter hea end, of e filst ad s ing screw
9 by 20 rreangja}'? b tpps e qﬁ?n‘% Gt thtes T pndctb srat s |i nked

with the ot Wn@ﬂr&ﬁsﬁﬂﬁn@ﬁ@ﬁf@r%bﬁ&hb&?osﬁgﬁd&% @I‘e s¥aSecond
a

joint 1la. These mcronmeter heads 10 and rive ?‘he adju t| ng screws 9
and 9a to skﬁthmwrm)@etm@ﬁh%@fﬁi@mmpewebmunt of shifting thereof;,

and further measure mqy,. ﬁﬁ il nt of, shi reby, al | owi ng
the nmolding 25 machl ne gb rlr%‘]ct‘t”'[l meemlge}rc Lﬁlhfaghé‘g T Pent as
close to I mmmdmam@yarmswbabnmemer@slatéqmeroerth@sﬁe e 2bhe agdj-usti ng
pl ates 8 and arf m)veﬁd up and down Arid the seats. 6a. and 6b are.

moved by sl i dbf elispeof the presstpereseizing Mecls 1§ isadivstedrthest e fin-
) o e AR b
pressure receushed@am]]mbbmlﬁnmgatamed the reference plane is adjusted. 9
opt 1 cal devi e by uife SheboEhe 55 adihehatcrriny kibobel ni WsGhe Aealast ot ur ed
as descrijged thB side surface of the ﬁrst adJustmg plate 8. Slmzlarly, one end of the sec-
ond adjusting screw 9a is brought mto hlttmg agamst the side surface of the
second adJustmg plate 8a. - When these adJustmg screws 9 and 9a are ro-
' tated, the adJustmg plabes 8 and 8a are ‘moved up* and down. - The first mii~
- crometer head 10 is lmked W1th the other end of the ﬁrst ad;ustmg sc:rew 9 by T
20 'mea.ns ofa ﬁrst joint 11 "The second mlcrometer head 10a 1s ]mked with the. |
. otherend of the second adJustmg screw 9a by means ofa second joint lla |
These r.mcrometer heads 10 and 10a drive the adJustmg screws 9 and 9a to
shift in position and determine the amount of shlﬁmg thereof, and further
measure-and confirm the amount of shifting, ‘thereby a]lov'mg the molding
25 machine thus structured to make such a ﬁne adjustment as close to 1 mlcron.
| By mampulatmg the m1crometer head 10 the adjustmg plates 8 and
o 8a aré moved up and down and the seats Ga and 6b are moved by slldmg on o
“the. respectwe slantmg surfaces formed on the adJustmg plates 8 and 8a -
: ~‘;', thereby havmg the grad.tent of the pressure recelvmg block . 15 adjusted As '
0 a result A .
“the .honzonta].ity of the pre:ssdre receiving block 15 against the referencefplane |

is adjusted.



above and adjusting the parallelismof the optical device. 5 Etk&%ﬂw;ﬂﬁm
optical device is provisionally nolded. Mre specifically, a conpound 2 is
pl aced at a predeterm ned position of the |ower die 13b and then the
pressure applying plate 1 is |ifted, thereby having the lower the 13b put
together with the upper die 13a to enggge each other. Under this condi-
tion, the conmpound 2 is heated and preSsed. Thereafter, when the conpound
10 2 is forned of a thernoplastic resin, the conpound 2 is cooled and the
pres- sure applying plate 1 is noved down. Then, the nol ded optical device
Is ta- ken out of the nolding die. Wen the conpound 2 is.formed of a

thernoset ling resig ,qm? | | Ve own. after the
compound 2 is hardeﬁé%ged,&geérgﬁéﬁ Xtﬁgﬁ%gg mto ca?aa %Eag‘%lénc?aken out
% thet Lml d bp thegseloéa plfgusmntcteememh%m.mlg Iﬂ@h]ﬁ@ﬁﬂr&ckﬂmg@c%/lasldégbﬁb:e?l ,jlarol ded. o

en e proyvisio nol ded opt i evj ce i.s_checked for paralle i sm by
havi ng t he pép%‘felaéjr %dﬂh‘%ﬂn& ?ﬁ"i‘é@?fét}? ertiGabdevited at a plurality of

poi nts argund the- pmmgﬁ?ﬁéﬁrd%%e id S gﬁ%ﬁ&& ol®dd. al%ﬁf&%}ebﬁ%m >

havi ng the' -interference,, es-: neasure e use
measur enent arecompoRAd Stis phawad . at'ﬁlmmdetefmmeﬁqroaitioaldf the tdwdrhiie eah ahé

i Si | | ded duct b th t
Peoult of ot e Bt BESRS eppivins SRt Gtited, thérs sﬁeﬁ%ﬁ%eﬂ%‘wed%&ﬁ%ﬁﬁéi??ﬂg
adj ust ment  oput &%eee;:%mm&ﬁepee%@ﬁmngqg&shed 4. S e'&&&g%%ﬂat n order

for the necessary parallelismto --be est 25 In order to correct
the paral | eI tom dte compopradZiisheated andprissedor (thereafterhwhenthetongpdund have a

pr edet er .d accur c e the paralleli ust nmechani sm of
the mol di 2‘&8%%&5 ﬁﬁ?’ﬁ' SemponT a?a‘f"’ ‘?éleiﬁggre}ilﬁgﬁ% not
shown in thesdfeaap ewceuoese@@amtmehl 15 mBlded OptitEiRyich aag. 10 and
second m croneter. head 10a are rot at-ed thereby maki ng . 30 the upper die

13a sl ant tokenesg pf@e mplding dip nﬁb@@elepeum@eq fprmgd iof & fhere®set-t r ue
2pher 7o S5 ol el SRR b BBl g B 410 ©
accuracy-9 Dﬁ:hﬁﬁhﬁe&o OAﬂ:aﬁthdt flay mblded i Iopﬁi:al device is taken out of the mold-
15 . mg die. Thus the opt1cal device is prov:lslonally molded.
Then, the provisional molded optlca.l device is checked for parallel—
h 1sm by havmg the parallehsm of the opmca.l device measured at a plurality of

ZIo

pomts around the penmeter thereof; for example, or altemauvely, by hawng )

S 20 - strument Thus the parallehsm of the entlre prowsmnal molded product is. .
N checked_ Further based on the measurement result of the prov1s1onal mold-
ed product, a proper- amount of compensating adjustment of the parallelism
adjilstnieitt mechanism is determined in order for the necessary parallelism to
~be established. .
25 Inorderts correct the parallelismof the provisional molded product-
.. thus 'obtajhed. to-have e preaetermined degree of aocuracy; 'the parallelism .
adjustment mechamsm of the moldmg maoh.me is adjusted More spemﬁ
B cally, three bolts not shown in the drawmg are loosened and the ﬁrst micro-
meter head 10 and second m.tcrometer head. 10a are rotated thereby making . -
30 the upper die 13a slant to a des1red angle via the pressure receiving block 15,
| true spheres 7a and 7b, pairs of seats 6a, 16a, 6b and 16b. Thus, the angle of
' the upper die 13a is adjusted to establish a predetermined degree of accuracy



Preferably, the first adjusting plate 8 and second adj usting pbat&n800ar €
slightly slanted. By nmaking the gradient of the adjusting plates smaller,

t he resol ving power of adjustnment in the slanting angle against the
shifting in 5 position of the respective adjusting plates is allowed to
increase. Further, it is preferred that the first adjusting screw 9 and
second adjusting screw 9a have a smal®2screw thread pitch, respectively.
Alternatively, the noving of the adjusting plates 8 and 8a is initiated
and the anmount of noving is estab- lished or confirmed by the use of the
m cromet er heepiralidisand 10a thereby 10 naki ng it possible to make a fine

dj f 1 8 and 8
e adjusted by o rerrenl. S BRE Whluon It o AEeFobd BRbRARANRR *C ©°

positions t hefeem‘ahayelatntmd Bhedgkindheraliat bflﬂeeadJMﬂosplafee s&ﬁeﬁlbened
again to finish the adj ust nent_ of parallellsm of the upper. die 13a. By the
use of a nol thergsoluagines o5 ot pdinsianens injthecslppng prelswantnst she shiingiound i s

ol ded 11t NEoSANT oML ASABSE L DEALEs Monl BREINAR NopdfersliePs 2o

needs reqw r a preci Sion device W Fea of accura

paral | el i sm Bpﬂfdr%&ﬁhdt@hbﬁﬂ%hdﬁﬂhng bcxredr E)@aem)hawd Ridpedingesiew 9&0 Next
adescriptiogls giv to a, nethad. for nga reci Si nde- vice in a
third exenpl &# ﬁeegﬂ%ﬁv threadpitchy é%séﬁ‘fﬁ‘f TBFBLVRI fle movingseint

exenplary e ﬁggﬁn ﬁﬂﬁ%ﬂe wRest /i - ous
exe%l ar);i egghii%eh nt S téstgéif'?ﬁe ?Dplml ng nac ?ﬁ%adio rdllébeégiﬁ
supporting p ox ébnfizfe eh)se & alitehieten hejdssihand 10e mym (3; 7,
8, 8a, 1&%) hel 4. t he ort- ...in | at es, f\évgereln t he aralleillsm

i ot el nBRAKIRR ErRocs B Sieke s B AARBRFRE of Lt o8 0 SEmP G, Ust | ng
plate with aTih@”éHe“ngﬁéﬁﬁ%’*‘%ﬁate@StdiﬁWb}é la8; stélPBPei req%:fédxﬁﬂoﬁﬁﬂ & um and

an operating member -“an upper die disposed on the |ower surface of

t he pressur eshifidegid mtg;ﬂnmmmbﬂxe Hositians tl(&t)aofearprﬁe:s@mh@e afi‘[bﬂew thg thtest e (1)
HEMERE A RIN: Bt PR YR
) : die 13a. By the use of a molding machine prepared as described in above, a
15 comi)ound is molded in the same way as described before. By repeating the-
se steps as needs require, a precision device with a required degree of Aaccuracy
in paralle]ism is allowed to be molded.

':ThlrdExemplaIYEmbodlment . e ,‘".'.'f T .i.

. 20 ‘ Next, a descnpuon is given to a method for moldmg a precxslon de-
vicein a third exemplary embodiment of the present mventlon In the pre--
sent exemplary embodiment, the molding machine as described in the previ-
ous exemplary embodiments is used. The molding machine comprises:

(a) supporting plates (4, 29); .

95 (b) & parallelisii adjustment mechanism (3 7,8, 8a, 15) held by the support- -

mgplates, PR . T L . _

| . wherem the para]lehsm adJustment mechamsm comprlses a preSSure re- .

'_ ce1v1ng member an ad;ustmg plate with a slantmg surface a transrmt‘tmg
member a fixed fulcrum and an operatmg member :
30 () an upper d1e dlsposed on the lower surface of the pressure recewmg mem-
o ber (13a) ' , '
| (d) a pressure, applying plate (1) that is movable up and down;



plate; (f) a nolding control neans; and (g) a fixing nenber tepktigpti®og
pressure receiving nenber onto the supporting 5 plate. The nol di ng net hod
conprises the steps of (1) adjusting the gradient of the pressure receiving
menber, wherein the step of adjusting the gradient of the pressure
receiving nem ber conprises the step 35 mani pul ati ng the operating nenber,
thereby 10 having the adjusting plate ffoved, and wherein, as the adjustlng
plate is noved, the pressure receiving menber is slanted via the
transmtting “member with the fixed fulcrumacting as a pivot and the

slanting of tdea prvesslie €13b¢ aedpskedl ot eppes sadhesbethe ilrenige abylyigadi ng to
an adjustnent of the parallelismbetween the upper die and 15 the | ower
die; (2) fixi ngPPﬁ‘e pressure receiving nmenber onto the supporting plate by
means of thenfl g, SESHES HOER! aide condition where the gradient of the
pres- sure. r ce| ving” nenber i s -adjusted by the parallelism adjustment

mecha-  ni sm(g)20 ik thaubegtot fivether meswure reqephyg mygerpbat antd ithd subpoetimgpke t he
| ower di e_and upper die engage each other, and ' nolding a conpound in a
nol di ng dPe for EF of the |Iower die and. upper die; and (4) taking out a

provi sional nol ded HHEAMEiIRSMERSAChRBAsQYHBAYANGA he | ower die noved down.
Preferably, the noldin 3 nmet hod further conprises the steps of: (5)

measuring t h€lpkdjpsiin gradiehtofithe pressureaeceiviniuiemberiuct ; (6) repeating
th t f Ki t..of ;th f th .

he steps of o g S UL TR0 (R BLATL B0, L0 RS,
nmeasured on t hepd ehsiieBahe byl @ niiphilating et diRrai8SE DRANKHrMERLrEHPNS

t hereof; and (7) operati ng agai n the nol ding nachine to put out a nol ded
product ai%ter 9 g tseadjpgiing plate moved, and

wherein, as the adjusting plate is moved, the pfessure receiving member is
slanted via the transmttmg member with the ﬁxed fulcrum actmg as a
pivot and the slanting of the pressure receiving member is adjusted, there-
by leadmg to an adjustment of the parallelism between the upper die and
15 the lower dle, _

@) ﬁmug the pressure receiving member onto the supportmg plate by means .
~ofthe ﬁmng member under the condltlon whexe the gradlent of the pres- L
su.re recelvmg member is adjusted by the para]lehsm adjustment mecha— . |

20 | '(3) havmg the pressure applymg plate hfted to make the Iower die and upper
die engage each other, and '
molding a compound in a molding die formed of the lower die and upper
die; and

@ talﬂng out a prov151onal molded product as descnbed by havmg the Iower

95" die moved down.

Preferably, ‘the moldmg method furthev compuses the steps of.

' (5) measurmg the d.1mens1ons of the prowsmnal molded product ;

B (6) repeatmg the qfeps of makmg an adtustment of the gradient of the’ pres-

-sure recéiving member after. makmg a. companson between the dimen-

- 30 s1ons measured on the prowsmnal molded product and the desired dJmen-

| sions thereof and

" {7y operating again the moldmg machme to put out 2 molded product after



24 repeating the steps of nmaking an adjustnment of the gradi end pefe db&oBlES-
sure receiving nenber. Preferably, the transmtting nenber is disposed

bet ween the pres- sure receiving nenber and the adjusting plate, the fixed
fulcrumfixes se- 5 curely one point of the pressure receiving nenber and
the supporting plate and the adjusting _plate is noved by mani pul ati ng the
operating nenber in the step of nmaking®an adjustnent of the gradient of
the pressure receiving nenber, thereby causing the pressure receivVving
menber to nove via the transmtting nmenber with the fixed ful crum acting
as a pivot. As kepeedng the steps hbmpkin emndistmert ofrtbe suadieneciibei mgs-nenber
Is adjusted to -ad] - ment of the parallelismbetween the upper
die and the Iomée[rﬁ.gg?%wke#zébae& y, the adjusting plate has a -slanting

~surface with a sl anfPreferghlg ik aranshitthey mehdas b &i&%&@d%&b@én tHvass-on the
sl anting surface as,the adj ustéﬁg& | ate noves in the step of making an

adj ust ment  ofSWhECHIERE %&m’?ﬁr adiugdng plateothe fxetyfremse fixes per eby
CASLI LB RASADUE doBRRIOth IR, REbivh: oAty oRHIE ABbYeing Hifte

adjusting plate, " has "a slanting surface w
transmitti ng aventleradiasing plate isofhoeebby neandmdating ¢he ppattingiemipedad

bet ween the pair of seats, one seat of e pai.y of seats is fixed onto the
20 ' pressure tS@é@?R/Pﬁﬁ‘_am%‘f‘ a&ﬁif’%ﬂ“ﬁ’ét &@rgré‘é‘&flt of t]gq]greﬁgwfe Brergagt s
slides al ong /henst abidbg é%in’gcﬁzeagxéésﬁrﬁlg dxlégéi{vﬁ 'rﬁtgﬁlbm'%%nbv% gRvgd in the

step. of nmaking an  adjustnent .of t g ent oOf e pressure receiving
menber, t her dibgnsmsiténgmenber with tkeifived Hdeiw afingeahe pitob. nAve resudt,t he true

sphere ang t foregoi ng, one seat. .Preferabply., the justing pl.ate -
conpr | sealt ye gandie dgus PRsERfeos e TPty i SEMA bleka AR A St ond
adj usting pl ahent 6ftH@p§iaM§HsﬂQietﬁééMeﬁ?géﬁdi_@@ﬁd tBEToRe daglj usting: plate
are. located apart fromeach other and the distance be-. tween the first

adj usting pl ate and Brarablxctheradiesting plate hasen elantingsurface with a slase bet ween
t he second adjusting . pate and the fixqd-ful crum, 30 Pr.eferabl he nol ded
product is aﬁgﬁgg%ﬁd%\?ﬁ%%ﬁﬁ%;%eﬁ%ﬁ,.I%?.‘Ygs_8%(5.]?%?|a1 m?rfﬁ‘%g?é/%so%ri ses a.

m cromet er angijasting plate moves in the step of making an adjustment of the gradient of

15  the pressure receiving méﬁi_ber, éhereby causing the pressure receiving mem-
ber to slant. SR 7-'-: : '
Preferably, the adjusting plate has a slanting surface with a slant-

vt i w3 e =

. ing angle, the transmitting member has a pair of seats and a true sphore s~ © ©

tof the pairof seats is fixed omto the .~ 7"

' o 4] | Ppressure .'recei-'.'ring member andtheother seat of the pa1r of _seats s!ides aloné . -
the slanting surface as 'the-'_ adjustmg plé.t‘:e‘ is moved in the st‘;ep. of ma;king an
adjustment of the gradient of the pressﬁre receiving member, thereby causing
the pressure receiving men;bef.t;d ﬁove via the true sphere and the fomgomg
one seat. | . |

25 - : Preferably, the adjusting plate comprises two adjusting plates of a
. first adjusting plate and a second adjusting ,‘p.léfé, the first adjpstisig‘plate__ and L
secondadjustmgplate a're:, 1béatéii'ai)aljt from each o’i;hé_r giid the d:»stanoebe .
- tween the ﬁ.rst a'djustﬁ_i:g plate and tlié--ﬁxed fulcrum1s the same &s the dlS
tance between the second adjusting pla’oe and the fixed fulerum. .
30 c Prefe_raBly, the molded pl;odt..@ct is an optical dey‘ieé. _ | _
= :Préfefab_ly', the Bberaftingr membér_ compz_'ises a micrometer a;id a

" screw linked with the micrometer, the adjusting plate has a slanting surface



screw |inked with the mcrometer, the adjusting. plate has a § 9&m04
surface 9 Decenber 2004 25 with a slanting angle and, in the step 0

an adjustment of the gradient of the pressure receiving nmenber, the screw
is rotated by mani pulating the mcroneter to cause the adjusting plate to
shift in position, thereby causing thg pressure receiving nenber to slant
via the transmtting nmenber. 5 Next, aescription Is given to the steps of
nol ding an optical device by the use of a precision device nolding nmachi ne
structured as described in above and adjusting the parallelismof the
optical devi seth #blentngdnglg andeinitbd step Otﬂ&&!kilﬁ@ﬂdaﬂjmstlh&tf@ﬂm‘iadignf:i rst and
second exenplg enbodi nent.s, & the apti cal %eV|ce | ro I sionally
nol ded. More® Bﬁc?ﬁsi%ﬂelrﬁcelmﬁén%hﬁf ]ﬁ%SGZeYVs‘SﬁP%%%I Y Zpagpplatingtas ni ned
position of tieronfiter todéansé:fHe ﬁﬂﬁstl_ﬁ@?[hbe e sH{fteﬁ?HBﬁu@:P%&éBg cQ{lQ.Eg 1is
lifted, thereby having the |lower die upper die 13a put together to
engage each bhhpresswrdeeeivihp sapdhedite slont erthe treowpiiing Reinbetheat ed and
pressed. fhereafter, 15 when the conpound 2 is forned of a thernoplastic
resin, the conmpound 2 is cooled and the pressure applying plate 1 is

nmoved down. Then, t bextiel dbeeriptivt isGiten td@le 6@ pk Bf hitfdifg BHlopBkalldagica! di ng
die. Wen the corrpound 2 is forned of a thernosetting resin, the pressure

appl yi ng pl ab¥ thejuse pbaredsinn e%ﬂ@ﬂ@ﬁ@mﬁmmiﬁﬁamﬁém Af t er

that, the rm 0 e .t he Id| die.
Thus, the optl g‘% ggew(g&t@%ﬁgrpow selh‘?)%a ﬁ% ﬁgﬁgatld "ﬁ?en g‘ﬁﬁsl si onal
mol ded opt i caﬂxetﬂe&imm@haoheﬂarégoingaﬁﬁahh@heooh&@k Fh@yemﬂodlhﬁnts

paral | el i,gm of ‘the tlc devi.ce nmeasured, at apluralty of points around
the peri 8t er 't her e8Esti ?OB‘%M@CG syprgvisionally mddsd.  Morpspesifcaly, t he

interference, Edf%tcﬂﬁﬂ %}ﬁ%ﬂﬁdéﬁ%g flli)\fe | elg%qrz%lpgd ﬁosﬁ%n Bﬂ:h%%ﬂv&adle 'ﬁﬁ‘?ﬂd enent

Iii= strunment. parall I re.provisronal nol ded
product is. thcmﬂmd(méssuﬂmpphemgpllaaskch bifted, thereba hiavingethe lovesudie 186 t he

provi sional : r.odu er anount . of conpensating adj ustnment
of the parall .Wrglapldétﬂlﬂiﬁ?geﬁe% ieachigthermi ned in order for the
necessary pa'U’dde%'ﬂhﬁdeﬂam(ﬁﬂ the o@ﬁb@@ﬂld 98 theated and pressed. Thereaﬂ:er,

15 when the compound 2 is formed of a thermoplastic resin, the compou.nd 21is

' cooled and the pressure applying plate 1 is moved down. Then, the molded
k ophcal dev1ce is taken Out of the moldmg d1e When the compound 2is
_I form d of a thermosettmg resm, the pressure applymg plabe 1 is moved down ) -
“alfter the compound 2 is hardenied. . After that, the molded optical device is
, 20 "T-_taken out- of the moldmg die. Thus, the opncal device. is’ provisionally
molded. S
Then, the provisional molded optical device is checked for parallel-
ism by having the parallelism of the optical device measured at a plurality of
points around the perimeter thereof, for example, or alternatively; by having
25 the interference stripes meastred by the use of an optxcal measurement in-
R strument Thus, the, parallehsm of the entu:e promlonal molded product is . :
. _ checked. Further, based on the measurement result of the prowsmnal mold-
o ed product a proper amount of compensatmg adJustment of the para]lehsm N Lo
| adjustment mechamsm IS determmed in order for the necessa.ry para]lehsm to
j be estabhshed
' " In order to correct the parallelism of the provisional molded producﬁ. )

thus obtained to have a predetermined degree of accuracy, the parallelism



In order to correct the parallelismof the provisional nol dedgggc%g,lg%i 904
t hus obtained to have a predeterm ned degree of accuracy, the para ezl I sm
9 Decenber 2004 26 adjustnent mechani sm of the nol di ng machi ne i s adj usted.
More specifi- cally, three bolts of the second fixing bolt 5a, third fixing
bolt 5b and first fix- ing bolt 5c are goosened and the first mcroneter
head 10 and second mcro- neter head 198 are rotat ed, thereby mating the
upper die 13a slant to a de 5 sired angle via the pressure receiving nenber
such as the pressure receiving plate 3 or pressure receiving block 15,
second true sphere 7a and third true sphere 7b, pair of seats 6a and 16a
and pair of seats 6b and 16b. Thus, the angle of the upper die 13a is
adjusted to tablish a predeterm ned degree of . accuracy_in parallelism
10 Ther eaft@%,?usémﬁ%&%?&pa%“béff‘ﬁﬂ FoqiRg 0pae) iagdivgtasy” dharespecft t he

nmol di ng machi | i@%' -ELh S
require, thghgg'r%g%%ﬁ(ggﬁ%%gggégﬁrepea?gggg“?%%sd, ﬁmggr?tgp?ebdalgfo u?% wth a
desi red degrisg bolt e dewsgned add the Sisneicrongteoheadd0 ankkswonld ngertoo t hi s

| di thod, th i Vi ober. i s .adj d 15 to 1
O at o n miFER HRAAPEATe et PhArRPARE the Rpitesie I8 RS W Bder ne
nol ded- prsodugied sheld viaWRE pr&sshife AbNEIBHePer 5Q3Ead thelpi@sulh Yeoeivdis O di Ng

to the precision. device nolding machine of the pre- sent inventioh, the
gradi ent of R pperesdiee reseivingobleck 18 veond brversphbierel 7) mndrthixd tree t o

btai il ; ; oo d = el -
O Bob B R IR 65t B Rl SO A oS8R i BRE PR Vb R L
ma- terials fpebf thetupper die13eisHdjgstod edédiablishSa prédtstntined dBERE ST ON

device wth excellent dinensional accuracy is obtained. In addition, the
nol di ng st egssurasy & pevllelismpe readily automated. Moreover, by having the

QE?C;'E urzlg) 01'E u?ﬁeOI Ar'%{e(::J Sp e; %8%%%2@% #éfdregg%ﬁi\??%g %\g\%%p%é g%} ‘}ﬁ ér)riant can
be est abl i shedldifenlyhing aPheester detiedin dbhad. is clainmed is: 1. A,
prec si Or_] device ntﬂ'uq'ltgegr, arrs‘:Jl ﬁgédg‘?:e&?jr”éf ri;in::S l’oggéoing steps are repeated. Thus,
a molded product with a desired degree of accuracy in dimensions is produced.
According to this molding method, the pressure receiving member is adjusted
15 to close to 1 pm at minimwm in gradient. -As a result, the dimensional error

. of the iholded product is allowed tobe adjustedto close to L pm:- =~ - =

_ | Thus, aécording to the preqiéidn‘ device rﬁol&ing mét.chine‘of the pfé{ o

sent inventibn,- the gradient of the upper die is allowed to be controlled in or-
20 der to obtain a precision device with a required degree of accuracy in parallel-

ism without being affected by the accuracy and thermal distortion of the ma-

terials constituting the molding machine. As z result, a precision device

with excellent dimensional accuracy is obtained. In addition, the molding
. steps involved can be readily automated. Moreover, by baving the magni-
"5 udorot graciont o ths acusting plate and the vadive o cuvatrs oft e

sphere varied, the resolving ﬁoWér of adjustment can be estabhshed Ereely L



(a) a supporting plate; 5 (b). a parallelism adjustnment nmechanpsiadeel oy
sai d supporting plate; (c) a pressure applying plate that is novable up
and down; (d) a | ower die disposed on an upper surface of said pressure
applying plate; 10 (e) a nolding control means; and (f) an upper die

di sposed on said parallelisn1adjustnen> nechanlsn1 wherei n, when said
pressure applying plate is -noved upwa & said wupper die and | oner die are
engaged with each other to forma nolding die, wherein said parallelism
adj ust nent nechani sm conprises a prey= 15 sure receiving nenber, an

adj usting pl athaty isr laipdedt iivg nenber, a fixed fulcrumand an operating’
menber, wherein said transmtting nenber I s di sposed between said pressure
recei ving menber and said adjusting plate, wherein said fixed ful crum
fixes securely one hoi A pfdcisidi devie@fisldi magidnY ksidp er and said
supporting plate, MQEFEIH said adjusting plate is ane " by havi ng said
operating nenber A |%ﬁF@W€Bﬂg§Hﬁthereln sai d. pressure receiving nenber

is slanteg with sal c t; Vi a |dtransmtt|ng
menber as sai d adj usti néﬁ%}%}&f ?@Sﬁéé% &e%ﬁ%%sédﬁafih@? gﬁ%ﬁ F%ﬁent of
sai d pressur @latecei vi ng nenber is adj usted. parallelismbetween

said..upper.. die ;and said lower ."die is adjusted, - fluid a .. conpound

in a cavity.formed ®n SBIESHS FPhngPlats wonable upmnd ¢ovensi si on devi ce
nol di ng nmachi ne acqgy gidieeridte djgagéegpon]an %FB&@@@S&%%% ate has

.a slanting surface .wth a slanting ang cenber |n said
transmttl ngpldaber is noved on sald sl anting surface

10 ‘ () a molding control means; and
(0 an upper die disposed on said para]lehsm adjustment mechanism,
wherein, when said pressure applying plate is-moved upward, said
upper die and lower die are engaged with each other to forma 'molding die,
wherein said parallelism adjustment mechanism'cempr'ises a pres-'
15 sure recelvmg member, an adjusting plate, a trausm,lttmg member, a ﬁxed.

fulerum and an operating member,

A _ wherem seud transmlttmg member is dJsposed between sa1d pressure
| recelvmg member and sa1d adJustmg plate T * - ,
. .wherein said fixed ftﬂcrum ﬁxes securely one’ pomt of sald pressune o
20 receiving member and said supporting plate, '
' wherem said adjusting plate is moved by havmg sard operatmg
member manipulated, and '
wherein said pressure receiving member is slanted with said fixed
| - fulerum acting as a pivot via said transmitting member as said adjusting .
. 2% pla’oe is being moved, o '
: thereby a. gradlent qf sa1d pressure recemng member is adJusted,-
' _.parallehsm between sald upper d.1e and sald lower’ dJe is adjusted, d]ld a.

) comnou_nd m a cav1tv formed n sald mold.mg dieis molded

| 0 2. The prec151on dev1ce moldmg machirne accord.mg to ClaJm 1,
" wherein sald adjustlng plate has a slantmg surface w1th a slantlng'

ahgle -



when said adjusting plate is noved, and. wherein said pressurgD&%ﬁghMm@g
menber is slanted as said transmt- ting nenber is being noved

preci sion devi ce nol ding nachi ne according to Caim 2, wher ei n sald
transmtting menber conprises a pair of seats and a true sphere, disposed
between said pair of seats, wherein one seat of said pair of seats is fixed
onto said pressure re- 10 ceiving nenber, wherein another seat of said pair
of seats slides along said slanting spgface of said adjusting plate as
said adjusting plate is being noved, and wherein said pressure receiving
menber is noved via said true sphere and said one seat as. said another seat

is sliding. 15 4. The RLQ& SiPRaflQYitEE; APhEsY ritedNeaid eRating ngfdce C ai m
1, wherein said adjusting plate conpri ses two adjusting plates of a first

adj usting pl at emdsmd@wmga@ﬁl@moﬁgiﬁﬂ te, wherein- said first adjusting

pl ate. and second adj B X HEdre8 slaRgdtasfickidrgasdit- ot her,
and wherein a' di stang%[a gtg?/veeﬁiesal d |Irvjlsxlg2‘g?11 usting plate and said fi xed

ful crum equal s timgananlsrsrteingmewwden sai d second adjusting plate and said
fixed fulcr u? 5. The precision device nolding nachine according to Caim
1, wherein Said adjusting plate conprises two_adjusting plates of a first
adj usting plate and @.seFhapreaisiondevicgmolgdingireschinedcconhiag & Glaimi2d fi xed

fulcrum first adjust Ig"&l%fe%latﬁ and égqnﬁ%‘r%ﬁabﬁgesg%ﬁ#%f@éﬁs hoggted on

t he apexes of a regul Ively preci si on
devi ce nol di ng tﬁ%%ﬂh@m&ﬁ@ﬁﬁdjb@@n&eﬁsﬁd@amofseats further: conprising. a

fixing nmenber to fix sc—i:l%yerléaltjge sea?o{dsa“?fi)gilrlo gLl gm. ﬂdh% &3%1@1?1%%{39% 2004

10 ceiving member,
wherein another seat of said pair of seats slides along saud slanting
surface of said adjusting plate as said adjush.ng plate is being moved, and -
wherein said pressure receiving member is moved via said true

sphere and said one seat as said another seat is sliding.

4. The premmon dewce moldmg machine aocordmgto Claim 1,
wherem sald. adjustlng plate eompnses two ad;ushng plates ofa. first
- adjustmg plate and a'secdnd adausﬁngplate - TR
" o whe:em sa1d ﬁrst ad;ushng plate and second adgushng plate are Io-
0 cated apart fmm each other, and _ :
- whrein a distance between sa.td first: adjushng plate and saJ.d ﬁxed
fulcru.m equals to a distance between said seoond adjusting plate and said
ﬁxed fulerum.

25 6. The precision device molding machine according to Claim 1,
" o Wherem sald adJustmg plate comprises two ad;ust;mg plates of a first
.-adJushngplateandaaecondadJumngplate and - R ERTI
wherem said ﬁxed fulcrum, ﬁrst adjustmg plabe a.nd seoond adjustmg’ , " B
o plate are locabed on the apexes of a regular tmangle respec(nvely

6. ‘The_‘preeision c_levibe ,mold;'ng 'maqhi.ne gcbording to: Claim 1,
- ‘further: comprising a fixing member to fix securely said parallelism adjust-



29 ment nmechani smonto said supporting nenber, wherein said fé§yeQeLaEHRA"
has a function of fixing said parallelism adjustnment nechanismonto said
supporting menber after said parallelism adjustnment mechanismis adjusted
in parallelismthereof 5 7. The precision device nolding machi ne accordi ng
to Caim1l, wherein said upper die and lower die are adjusted to an error
of 1 m mninumin parallelismtherebe2®een. 10 8. The precision device

nol di ng machi ne according to aim1l1, wherein said precision device is an
optical device. 9. The precision device nolding nachine according to Caim
1, wherein said operating nenber conprises a mcroneter and a screw 15

| i nked with saiwmentineechapismontogaslsspporsiag chendjenst i ng pl ate has a sl anting

surface with a slanti .0 erein _said screw i.s_rotated i

mani pul ating said ni gg}%ﬁe@gg%ﬁ :@\ﬂeer%lfeﬁ%s? iaﬁ%(éioﬁs?{ﬁﬁ'é‘gﬁﬁ'éltpé” cliffved as
said screw is lmljusgment mbddpisiovres eiid ssppating esanbiee afiee eiidi prgaliatizher i s
slanted via said.transmt .ti.ng.ne r.as satd adjusting plate is being
noved. 10. A praceéélfsé?lg%tla(’éc\lll%l gﬁ%?éggﬁﬁdm%g‘s?%ﬁ?i”lsi ng: 25 (a) a
supporting @ ate with an upper plate and a side plate; (b) a parallelism
adj ust nrent nechani sm d by .said.supporting plate; ...:, ., .(c) a pressure
appl yi ng pl ate that iﬁ%%?‘%nﬁ?“ﬁ %&mactﬂgvyagpor%%\b%gnai sposed on an
upper surface of sai GHeres 54l BpptR Aie)ind IOk &idBs ale@Njidtddh dhRBroE 6 Rl  MEANS;
and {I) an upper, die di sg%%;lgd oa,ésal d parallelism adjustnent nmechanism 9

Decenber 2004 JBTHRBELPRR eohthembetwssndevi ce is an optical devi ce,
wherei n, when said pressure applying plate is noved upward, said

10 8. The precision device molding machine according to Claim 1,

wherein said precision device is an optical device.

9. The precision device molding machine according to Claim 1,
wherein said operating member oomprises.a micrometer and a screw
15 linked with said micrometer, .
wherein said adjusting plate has a slanting surface with a slanting

angle, .
' o w’h’efei.ii saxd screw is rotated by mampu]atmg said micrometer, -
o """ wherein said adjusting plate-is moved as said screw is being rotated;
2 and e ‘ | h

“wherein said pressure reoewmg member is slanted via szid transmit- -
' ting member as said adjusting plate is being moved. '

10. A precision device molding machine comprising:

25 (a) asupporting plate with an upper plate and a side plate;
o S ‘® a parallelism’ adjustment mechanism held by said gupporting
cplater oo e
... @ apressure applying plate tht is movable ip and down; -
da Iowerlt'iie disposed on-:an ubper surface of sa.ld 1;r.es-£.’.urei épplyi_ng:

" (e) & molding control meéns; and

. () an upper dic disposed on said parallelism adju.f;tn_ient_ mechanism,



upper die and |ower die are engaged with each other to form agmleivagdiae,
wherein said parallelismadjustnent nmechani smconprises a pres 5 sure

recei ving nmenber, an adjusting plate, a transmtting nenber, a fixed
fulcrum and an operating nmenber, wherein said adjusting plate conprises a
first adjusting plate and a second adjusting plate, wherein each
respective adjusting plate of said first adjusting plate 10 and second
adjusting plate has a slanting surface}%vvi th a gradient, wherein said fixed
fulcrumhas said first true sphere, wherein said transmtting nenber
conprises a second true sphere and a third true sphere, wherein said
operating nmenber conphérgiissaid fretiSibn 0Psds amoptiehdetce, | .5 to nove said first
adj usting plate and a second operating nenber t ve sai,d .second

adj usting plate, wherEieFLLayFresidPres ‘HE@PPG’E‘%@F%S‘PWHB@BI“QF@I|'s§aﬁﬁocat ed
between an  UPREHeSEE LAt Bt Bl efi@SEWIR efidtCRhat td drpl Aneldanlisai d upper
pl ate, wherein said second true sphere js disposed between.a slanting sur-
20 face of said.firstWhesminstidRprplickss %@AﬁFtﬁ’ﬁmﬁ g}anﬁﬂp%gﬂ%?ﬁ 8™ pressure
recei v- ing gl qfe ;ARG MemBbd ah hiafitihe YRS RGaBshBtiak sRafRE ditdeen a
slanting surface of said second ad]usting plate and, an upper surface of
sai d pressure rfulsmimiondangperptng ps rein each respective true sphere of
said first true spherg, %&ﬁ%d'&sﬁﬁ?pﬁﬁ@%@pié&gatﬂkﬂﬂij&&ﬁﬁ @ng al S _

| ocat ed on the apexes of a reguf ar trian gle, wherein, said each respective
adj usting pl at eecandnadgustingplate,r aver sing directi on when said each

respective operating Wﬁ@%r‘*&@ﬁ%ﬁ%‘?%g@ﬁ%g @E{% %‘%Ms@h@j . -éjpla%essure

receiving plate is ma ertic rection via sald each

respective 10 ueusipeamd adjusting plate lasecdartingentfaceavith agradienta pi vot as said
cach espect| vo o) Uty g LA IO, i o= © Coceroe
wherein said transmitting member comprises a second true sphere
and a third trﬁe sphere, ,
wherein said operating member comprises a first operating mémber
15  tomove said first adjusting plate and a second operating member to move said
second adjusting plate, ) A' _
whereiri said each respective adjusting plate is located bet_:viéén an
upper surface.of £4id préssuré récéiving plafé and said vpper platé,
- wherein said eecond true ephiere is disposed between & glanting sur-
20 faée of sﬁd ﬁrst adjusting plate and an upper surface of said pressure receiv-
| wherein said third true sphere is disposed between a slanting surface |

of said second adjusting plate and an upper surface of said pressure receiving

plate,
25 wherein each respective true sphere of said first true sphere, second
true sphere and third true sphere is located on the apexes of & regular trian-
e -

. wherein said each ;,:esﬁéctiv;e .'&.'zl(..iljus.t_ing plabe 13 ?nQYéii m a fx_raveifs_i'x_'lg CoT
dj:ectibn when said each'rgspective 6perating member is manipulated, and
80 * wherein éaidpressurfe rec'eivi'z;g plate is made to slant in ?_‘vert‘icélﬂ
. difection via said edach respéc_tive- true spher'e'wi'th r:-iéic_i ﬁxet_i fulc_ruxr_x act_ing as

a pivot ag said each respective adjuéting plate is being moved and said pres:



thereby having said pressure receiving plate adjusted in gra%gg@embdf%mng
a degree of parallelismbetween said upper die and said |ower die a

justed and having a conpound in a cavity forned with said nolding die 5

nol ded. 11. The precision device nolding machi ne according to C aim 10,
wherein said parallelismnmechanismfurther conprises a shifting anount
nmeasur ement nechani sm and 10 wherein said shifting anount neasurenent
mechani sm has a func tion of neasuring &nd confirm ng an anobunt of shifting
in position of said respective adjusting plates. 12. The precision device
nol di ng machi ne according to Caim 10, 15 wherein said parallelism

adj ust nent . mcﬂﬁgk&wrpq;}gkw& RS ﬁanutomatlc control neans for
controlling a s ting anount automati ca ~and wherein said automatic
control - neans det echerebphaviagisaid pressire mmnaople&sadjestaqbphwaﬁgerﬁl ate from

a reference pla unt for
sai d each respe@%m\égdgﬁﬂﬁg%é% phgl'?lg]eg‘u(% Bg%ﬂg%ﬁ 81% H%gs@%ék%rg%lgggl on

devi ce nol di ng jweedi avd bodoy di wgppondlimiancatily fombmir with saad decdiing alié ng
menber has mcr ter head, and wherein said mcroneter head conprises a
first mcrontte€%d to 25 drive said first adjusting plate and a second
mcrometer head to drive said second adjusting plate. 14. The:! precision
devi ce nol di ng machi cording,ta Cl ai.m10,..where a nsm tt| ng
menber conprises a s&ce:‘o PReriFiof feves @%W.W %‘35?"{#"‘&&

second -true sphere &tepisedidpinaticlisns dadhGa6H Firthat roo:ﬁimseaeaatsﬁxﬁmﬁ@ a
third true sphere dlsposed betme n said third pair of seats,. wherein said
fixed ful crum cHRpiftdaeesyrementme ft8eats and a. true 9 Decenber 2004

32 sphere digposed bineRaR saidi diliffihg HinoRAd fefur&RaitSmedRIsA Hastfumzeat of
sai d second pair of seats,is fixed onto said pres- sure receiving plate,

wherei n one seationpf Bapwpring 4 g9pfymine spcemennt of shifidee inpesition of §8ibssur e
respective adjusting plates.

12. The precision device molding mﬁching according to Claim 10,

15 wherein said parallelism adjustment mechanism further comprises
an automatic control means for controlhng a sbxfhng amount automatically,

" and
. " wherein sa1d automatlc oontrol means detects a ‘deviation of said -
_ pressure applying plate from areference p]ane mpara]]ehsm and determmes '
N a shs.ﬁ::ng amount for said each respecuve ad,;ustmg plate automahca]]y

13. The precision device molding machine according to Glaim 10,
wherein said operating member has a x'niczbmeter head, and
wherein said micrometer head comprises a first micrometer head to
25 drive said first adjusting plate and a second micrometer head to drive said
second ddjustiﬁg plate. - o -

- 14, The-pfecisioﬁ device molding-méchine'aqoofdiﬁé toClaim 10, =
wherein said transmitting member comprises a second pair of seats, a
30  third pair of seats, a second true sphere disposed bétween said sécond pair of
seats.anc;‘l a third true sphere disposed between said third p_é.ir of seats, -

*“wherein said fixed fulerim compiises a first pair of seats and a- true



5 receiving plate, wherein, as said each respective adjustingepkafel S04
bei ng noved, other seats of said pairs of seats slide along said slanting
surface of said respective adjusting plates, and wherein, as said other
seats are sliding, said pressure receiving plate 10 is via said second
true sphere and third true sphere. 15. A precision device nolding nmachine
conprising: (a) a supporting plate w t3ip an upper plate and a side plate;
(b) a parallelismadjustnment nechani sm held by said supporting 15 pl ate;
(c) a pressure applying plate that is novable up and down; (d) a lower die
di sposed on an upper surface of said pressure applying plate; (e) .a

nol di ng cont r adphaRaspedédatived shid)firetpatiiesats)i e di sposed on said

paral | el i sm adj ust nent pechani sr‘r%S .%\/nerern .said re%iﬁ(s(iiontodsev' crees_i S an
optical device, . wideBIhon&deahoksiiqseoPsRYF & Hdp VG« a8 B hoved
upward, said MYPPSdeeding piitel | ower die are engaged with each other to forma
nmol ding die, wherein said paral]e]jsmadjustnent hani sm conprises a
pres 25 sure recei vivigras eraceabef sai thedipaly o Feé’f%fsg;g‘f?’g}ﬂsem WY renber, a
fixed ful - grulr&?% pioperating menber, wherein said adjusting plate )
conprises a firs ag?ust'i ng plate and .a second_ad] Li;sti ng pl.at ﬁ c.o
wher ei n each respecwheteimaf aaidiench yoppactivaadiusting plate & eé‘&ﬁ’ﬂg‘%dn‘& Bl ate 30
and second adj ust. I ' : Iami thaGerfad dffkaml LERGHRNT

wher ei n sai d. feﬁgén@%ﬁa@t@rfgoﬁeg%e%dgonpr isggs&%ailr second true sphﬁeér@tel. and a
third true sphadjestify ibdesrbér 2004 33 wherein said operating nenber
conprises a first opegratin Mﬁliéga' fJ Adbdishi | ate and
a second operating r@%%?’ﬁg’ggﬁng\?g&ssg%‘% a%s)econdh%gjﬂlﬁést%%g pl at%?ﬁv\;ﬁerei n
sai d each rgspotia sd sedpnistriegphptesend thivd vespkatebet ween a si de

i5.A preéision device molding machine comprising:
(2) a supporting plate with an upper plate and a side plate;
()] P parallelism adjustment mechanism held by said supporting

15 plate; ) .
: (g)"a‘a. pressure applying plate thatis movable up and down;
- (d):_a lower die. dlsposed onan ﬁppér surface of said pressure applying
plabg -
o ':'(é)',aﬁ;pldjng'mnttﬁlﬁieaﬁs;q.nd' S ,
20 {) en upper die disposed on said paxallelism adjustment mechanism,

wheisin said precision device is anoptical device, -
wherein, when said pressure applying plate is moved upv:rau'_d1 said
upper die and lower die are engaged with each other to form a molding die,
wherein said parallelism adjustment mechanism comprises a pres-
95  gure receiving block, an adjusting plate, a transmitting member, a fixed ful-
crum and an operating member, R '
~ wherein said adjusting plate oqmprises a first adjusting plate and 2
-gecond  adjusting plate, o R o S
wherein each respective adjusting plate of said first adjusting plate
- 30 and second édjustiné plate has a slanting surface with a gradient, -
_wherein said tfé.ns_mitti.ng member comprises & second true _sphere

- and a thiid trie sphere,



5 surface of said pressure receiving block and said side platep, H%d@
said second true sphere is disposed between a slanting sur- face sal
first adjusting plate and an side surface of said pressure rece|V|ng

bl ock, wherein said third true sphere is disposed between a slanting
surface 10 of said second adjusting plate and an side surface of said
pressure receiving block, wherein saidi3fixed ful crumand each respective
true sphere of said second true sphere and third true sphere is |ocated on
apexes of a regular tri- angle, respectively, 15 wherein said each
respective adjusting plate is. noved.in a vertical direction when said each
respective operating myReein §al ?fﬁ’ﬁ?tﬁlﬁl member AR@ris¢the festropseatias presshanr e

recei ving bl ock b&mﬁ%&&sﬁi@ﬁt ;g'%lef%e ar@areoerme%e%geee%e&@ggdeach

respective true sphere with said tixed ful crumacting as pivot as said
each respective é%ﬁf’{]@ﬁ ingfingipkate. i s being noved and said pres 20 sure

recei ving block is adj pﬁ&@ﬁgsmeggqpésbgclt&gg% bﬁ%rpq&paﬁéw&ﬁr w3 allbgf ressure

recei ving bl ock adjusted in gradient en said
upper die aci & samaqe@ﬁmdmeesuaermmebmhanesm phde, n a cavity forned

W th ser d nol di ng di e @B%l\%ﬁldsaldzéogn% J@Eepq% gﬁ J osﬁ\ér%{lrg%éﬂgﬁmchr ne

according to C aim 16, erern sal para

further conpri se&logogﬁaiidﬂShngmm@amdmempurMamidqiressamﬂwﬁhgl n said
shifting anmount urement mechani smhas a func- tion of nmeasuring a
shifting anount Of Said each respective adjusting plate 30 and then naking
a confirmation thereofwhéré’msﬁdﬂhndemwpnéremxfe@edmdtdeagamﬁﬂhgwordl ng

to Cl aim15, 04 34 erei,n sa ral | el.i.sm adj ust nent
nmechani sm fu hePP%ab%ongggdju%’r?g Aadiae %éﬁﬁ‘ﬂ?aﬂ Hk%"ﬁg PreSSRiGrHepiying
shifting anmount, bladg wherein said automatic control neans detects a

devi ati on of sald pres ure a ng. plate frgma reference plane in
paral | el i sm and deter nV %‘P‘ﬁhg% TG axdrgel repectly; yue sehiere eEsridt i ve

adj usting plate gdeb@dEriab §pHebe/and third true sphere is located on apexes of a regular tri-
a.ngle, respectwely, |
15 wherein said each respective adjusting plate is moved in a vertical
dn'ectlon when said each respectwe operating member is mampu]ated, and
wherem said pressure J:ecewmg block is made toslantina traversmg
direction via sa1d each resped:we true sphere with said fixed fulcrum acting as
a pivot as said each respec(:we adJushng plate is being moved and sald pres- -
20  sure receiving block is adjusted in parallehsm,
e .. thereby having said pressure reoewmg block adjusted in gradient, a
degree of parallelism between said upper die and said Iower die adjusted and
a compound in a cavity formed with said molding die molded.

25 16. The precision device molding machine according to Claim 16,
‘wherein said parallelism adjustment mechanism further comprises
a shifiing amount measurement mechamsm and
whereii said shlﬂsmg amount measurement mechamsm haa a func-
_ tion of measuring a shlftmg amount of saJd each respectwe adJustl.ng plate
30 - and then making a confirmation thereof,

17. The precision dewce meldin_g_mechine _aceerding to Claim_l-‘i.



18. The precision device nolding machine according to C ai m 1§p...ARef B0
sai d operating nenber has a mcroneter head, and wherein said m croneter
head conprises a first mcronmeter head to 10 drive said first adjusting

pl ate and a second mcronmeter head (10a) to drive said second adjusting
plate. 19. The precision device nolding machine according to C aim 15,
wherein said transmtting nenber conpri3és a second pair of seats, a 15
third pair of seats, a second true sphere disposed between said second pair
of seats and a third true sphere di sposed between said third pair of

seats, 20 25 wherein one seat of said second paéél of seats is fi.xed onto
said pres- sure recevharpig Biberaloh: edinsigrrat seghagpmstpriher ROPRASS| 1 of

seats is fixed, gnt@ sicdoMiQSSAnS to doBGEI itAGinRlaafokine, Wher ei n, as said each
respective -adjusting Plate is being noved, other seats of sajd.airs of

seats slide al ong sawbersinasaid mytompticogontrek means) dateets & depatien 9b53Hj ust i ng

pl ate, and \Ahergésg?lgﬁa?ggﬁggm%. §§gg%n&r,ﬁm§4 indHaPQeliSA fhdRle B miked

recei ving pl at & sai d second true sphere and third true sphere.
20. The pre6i siashiftiey ameuntdbrfisitearhedspeciive edivedngpjatecruipmaticalls,  wherein
said parallelism adjustnment mechani smfurther conprises a bearing, and 30
wherein said pressure receiving block is supported by said bearing. 21..A
met hod for nol di ng algrBeipgedsiorideyice exoblingimiachine aceotds @aipetBnber 2004 ' 3
5 machi ne, said nol di machi ne_conpri sing, LRg plate; (b) a
paral | el i sm adj ust rreﬁg&ﬁ’é’cﬁ"i‘é ?%Fﬁﬁ?&%e‘%“ﬁ%?%%%’8‘%‘8?#?‘%&’%% e, wherein
sai d paral |l el i sm adj whéBéaidradérankemheahmmimess a fizsteminometesheasdctoi vi ng

roTbet o ) R ot P B SSh2e B "0

said second adjusting plate.

19. The precision device molding machine according to Claim 15,
wherein said transmitting meimber comprises a second pair of seats, a
15 third pair of seats, a second true sphére dis.poséd between said second pair of
| seats and a third true sphere d:isposed_' between sa:d third pair of seat_s,‘
wherein one seaf of said Ej;c_acoi_ld_ pa.u:of seats is fixed onto said pres-
sure receiving block, B
, wherei:n one seat of .said third pair of seats is ﬁxed onto said pressure
20 receiving block, : '

. .avherein, as said each respective adjusting plate Js being moved, other
seats of said pairs of seats elide along said slanting surface of said each
respective adjusting plate, and

wherein, as said other seats are sliding, said pressure receiving plate
95  glants via said second true sphere and third true sphere.

20. The precision device molding machine according to Claim 16,
wherein said parallelism adjustment mechanism further comprises &

bearing, and

30 wherein said pressure receiving block is supported by said bearing.

21. A method for mqld;'rig a precision deﬁce by using a molding ‘ |



(c) an upper die disposed on a |ower surface of said pressuresneGgib¥l 084

plate; (d) a pressure applying plate that

I s novabl e up and down; 10 (e) a

| ower di e di sposed on an upper surface of said pressure applying plate;
(f) a nolding control nmeans; and (g) a fixing nmenber to fix said pressure

recei ving menber onto said sup- portingglate,

15 said nol di ng net hod

conprising the steps oh (1) adjusting a gradient of a pressure receiving
menber, wherein said step of adjusting a gradient of said pressure receiv-
i ng menber conprises a step of manipul ating said operating nmenber,

havi ng said ad'usg#ﬁgﬁgég&ﬁinqggghmand anégerein, as said adjusting plate

i s bei ng noved™3§

QU TEESTUPNG

nber is slanted via sai

t her eby
d

transmtting menbgyastgportiey iatief xed ful crumacting as a pivot, a gradient

of said pressur
parallelism bet

b Earl B Ep e trsn e ouiti g REFerR oA BRI o5

(2)

fixing said pressur@héeiaind pgalidizheddjebhentanédiasisppontprizgs pheissureby means
of said fixing nmenber under condi L.i on V\Tere.&ﬁgradl.ent foe’sa! d %pressure

recei ving mBnber i sTeRRYAGEIIRNSY AL £R

3t Fitl A slanting

having said pressurg;@Rpnkniter, R ol fllirkiahd & dpele@ingahénbayer die

upper die engage with each_other and npl di ng cogmognd in anmlding die

formed with sai d Eoaerraerediy fspgpadetn ﬂil%weraeﬁlaiaﬂ(’%?.sztl IPERFUB LT VISEovi si onal

nol ded product as'dgﬁ@%ibed by having 9 Decenber 2004 36 said | ower
no

moved down. 22. The t [
t he s{dp pofssare@pplyingpdaie thag iunenably Whandgs
nol ded pro%ct;

conpri si ng

said pres-

15

di ng nmethod according to Caim?21, further

nism (3)

30 and

di e

OWdRi d provi si onal

(6) o' 1506 Esob&Poh 8f P! AELAD R EhHSHERRe abpigfaadi ent  of

plate;
(H a molding control means; and
(=) a fixing member to fix said pressure receiving member onto said sup-

-porting plate, '
said molding method compri;ing the steps gﬁ

(1) adj ust;ng a gradient of a pressure Iecewmg meqlber;
wheréin said step of adjusting a .g_rﬁd‘ient of said pressure receiv-

ing member compnses a éﬁep of mampulahng said operatmg niéﬁn_ber,
thereby having said adjusting plate moved, and ' '

" wherein, as said adjusting plate is being moved, said pressure re-
ceiving member is slanted via said transmitting member with said fixed
fulcrum acting as a pivot, a gradient of said pressure réceiving member is
adjusted and an adjustment of parallelism between said upper die and
said lower die is made;

(@) fixing said pressure receiving member onto said supporting plate

by means of said fixing member under a condition where & gradient of said
pressure receiving member is edjusted by said parallelism adjustment

mechanism;

(8) having said pressure applying plate lifted to make said lower die

and upper die engage with each other and molding a compound in a molding

die formed with said lower die and upper die; and

(4) taking out a provisional molded product as described Ey haviﬁg



sure receiving nmenber after nmaking a conparison between di mensheRsber 2004
measured on said provisional nolded product and desired di mensions thereof
and 10 (7) operating again said nolding nmachine to put out a nol ded product
after repeating steps of nmaking an adjustnment of gradient of said pressure
recei ving nmenber. 23. The nolding nmethod according to Claim 21, 15 wherein
said transmtting nenber is. disposed Bétween said pressure receivVving
menber and said adjusting plate, wherein said fixed ful crumfixes securely
one point of said pressure receiving nenber and said supporting plate, and
wherein said adjusting plate is noved, by said operating nenber is 20
mani pul at ed i i Istvepdietnommkdavgr. an adj ust ment of gradi ent of said pressure
recei ving menber,. wherein said pressure receiving nenber is noved via said
transmt- ting nenber with said fixed fulcrumacting as a pivot, thereby a
gradi ent of said pregsWhemobling wetlgpdrreniding tto Beimm 8], fsttber cRBTHME
parallellsnlbetmeen Zgld upper die and said |lower die to be adjusted. 24.
The nDIdlng ording to Caim2l, wherein said adjusting plate has

a ?TLantl ng §ur1(‘jace ngj[ge@rﬁh?&ﬁﬂmmn@mhﬁpMOﬁ}ﬂW@tmml d transmbttl ng
menber is noved on said slantin urfac S i.n i s being
moved in said step dP)mpgaliogs gaf’@f’%lﬂgéﬁtaﬁﬁirs?m?g 384&?32 ?%ZH& %egl vi ng

menber, t her eby, ¢ ausiige SAkshd ASGURRLERC sldompgnsad:)meameardmeﬁoﬂg_ menber
to be sl anted. . The nol di ng, nethod acc rd|n g m 21, tﬁhe&ﬁ'n sai d
adj usting pl at memefhoﬂsmﬁowgmwlﬂ@@%ﬂw r‘ilsmgnsé‘??ﬁl freQher ei n
said transmtt menber conprises a pair of seats and a true sphere

di sposed between said pair of seats, wherein one seat out (?f sajd, pair of
seats is filded onto @hoquﬁmgggmnfgmdmoldmgmachmetoputoutamol ed product

after repeating steps of making an adjustment of gradient of said pressure

receiving member.

93. The molding method according to Claim 21,
15  wherein saJ.d transm.ltl:mg member is disposed between sa1d pressure
receiving member and sald adjustmg plaﬁe
wherem sa1d ﬁxed ﬁllm'um ﬁxes secﬁrely one point of said pressure :
reoewmg member and. sald supportmg plate and
wherem said ad.]ustmg plate 1s moved, by said operating member is
20 mampulated mna sbep of ma.hng an ad,]ustment of gradient of sani pressure
o reoewmgmember, - e ,
wherein said pressure receiving member is moved via said transmxt-
ting member with said fixed fulerum acting as a pivot,
thereby a gradient of said pressure receiving member to be adjusted
95 and parallelism between said upper die qnd said lower die to be adjusted.

94. The molding method according to Claim 21,
wherein said adjusting plate has a slanting surface with a slanting
angle, and
30 wherein said transmitting member is moved on gaid slanting suriuce
as said adjusting plate is being moved in said step of adjusting a gradient of

said pressure receiving member, thereby causing said pressure receving



recei ving menber, 10 wherein, as said adjusting plate is bei ngpmnyed 2004
anot her seat out of said pair bf seats slides along said slanting surF%ce
of said adjusting plate in said step of adjusting a gradient of said
pressure receiving nmenber, thereby causing said pressure receiving nenber
to nove via said true sphere and said one seat. 15 26. The nol di ng net hod
according to Claim 21, wherein said adjddsting plate conprises two adj usting
plates of a first adjusting plate and a second adjusting plate, wherein
said first adjusting plate and second adjusting plate are |o- 20 cated
apart from emsmbertebe slantedaher ei n a di stance between said first adjusting
plate and said fixed fulcrumequals to a distance between said second
adjusting plate and said fixed fulcrum 27. The noldi ng nmethod accordi ng

to CGaim2l, wher@5ITiandldiBE 48dhed KYMeling & CRIARYI cal device. 28. The
mol di ng nmet hod according to aim 21, wherein said operating nmenber

conpri ses a ni cr on¥herein saidaadjupiavg pRee bas lecdaniing sudhck witdr osltating wher ei n
said adjusti %Egl ate has a slanting surface with a slanting angle, and 9
Decenber 200 "wherein said screwis rotated by having said mcroneter

mani pul ated in savlle®iepaidl tradpmitingmembsReimptiscdla pAirthfHe8ESME 2
recei vi ng nmenber, _thejeby using said _adjusting plate to nove and said
pressure r e&wwhgrqéwggm%m%o atssai d transnitting nmenber. 5
22 e L "9 ARl U eGB!
wherein ' sai tepivésgmembegcei vi ng nmenber has a pressure receiving
10 : ‘wherein, as said adjusting plate is beihg mov;ad, anofher seat out of
said pair of seats slides along said slanting surface of said adjusting plate in
said step of adjusting a gradient of said pressure receiving member,
thereby causing said pressure 'rece'ivi-ng'mémber to move via said true
~ sphere and said one seat.
15 " | |
26. The molding method according to Claim 21, -
wherein said adjusting plate oompnses two adju_sting{ plates of a first
adjuisting plate and a second adjusting plate, ) -
wherein said first adjuéﬁng plate and second édjustingrplate are lo-
20 catedapart fomeachother,and |
wherein a distance between said ﬁrst adjusting plate and éaid ﬁxed. |
fulcrum equals to a distance between said second adjusting plate and said
fixed fulcrum. |

25 27. The molding method according to Claim 21,

wherein said molded product is an optical device.

28. The molding method according to Claim 21,

wherein said operating member comprises a micrometer and a screw
30 linked with said micrometer,

wherein said adjusting plate has a slanting surface with a slanting

angle, and



10 plate, wherein said fixed fulcrumhas a first true sphere,5Dbbendei209ai d
pressure receiving plate is fixed onto said upper plate via said first
true sphere, wherein said adjusting plate conprises a first adjusting plate
and a 15 second adjusting plate, wherein each respective adjusting plate
of said first adjusting plate .and seggnd adjusting plate has a slanting
surface with a slanting angle, wherein said each respective adjusting
.plate is | ocated between an upper surface of said pressure receiving plate
and- sai d upper plate, 20 wherein said transmtting nenber conprises a
second true sphere. and .a. third true sphere, wherein said second true
sphere is disposed bebaeimrsasl sstearit ratgted by hatiag eaidimicaba tdrimatipwdadiedst i ng

pl ate and an upper.,surfac f said,.pressure receiv ingplat 25 wherein
Said third trud SHAEFE o ATuteEs B BEA PSR PHIPERPERR. of sai d
second adj usting pl agherebi dawingupideddjssting phee of msal ahdpabbgressrd ecei vi ng .

pl ate, wherein each respgectiye trug spheée of said fiyst true sphere,
second true sﬁ?f@f“’é“%‘ﬁ%‘gg‘?ﬁtf’gefl?ﬁ@ BB PRSTH MG RGBT t he apexes of a
regul ar trigngle, 30 wherein said operating nenber conprises a first
operating nenber to nove said first adjusting plate and a second operating
menber to nove said 23ddgmepldiag methodgosording to Glagnélpecenber 2004 39 wherein

said step of adj ustiPRe@indhftheiftd fbas@ichPiRRaASick ecei ving member
conprises the step of: noving said respective adjusting plates in parallel
with one anot her mh@hﬁrglﬁliﬁéldgﬁa’@horﬁégpb&hWﬁéPliaﬁﬁg nmenber is

mani pul ated; 5 sl antj al ST Bedi | MG Ph AL réloVRevi a said
each respective trué‘e'rﬂ%;e)%eéag \%IEétas% sall%gglﬁﬁgst trlfe spﬁedrl%sactl ng ad a pi vot
as said eac mpddpective adjusting plate is being noved; and

wherein said fixed fulerum has a first true sphere,

wherein said pressure receiving plate is fixed onto said upper plate
via said first true sphere, .

wherein said adjusting plate comprises a first adjusting piate and &

15 second adjusting plate, - _
‘ wherein each respective adjusting plate of said first adjusting plate

and seoondadjustmg plate hasaslantmg surface with a sla.nung angle, ‘

wheréin said each respective adjusting ,ﬁlate is.locaped-between an
upper surface of said pressure receiving plate and said upper plate,

20 wherein said transmitting member comprises a second true sphere.
anda third true sphere,

wherein said second true sphere is disposed between a glanting sur-
face of said first adjusting plate and an upper surface of said pressure receiv-
ing plate, ‘

25 wherein said third true sphere is disposed between a slanting surface
of said second adjusting plate and en upper surface of said pressure receiying
plate,

wherein each respective true sphere of said first true sphex_‘e, seoond
true sphere and third true sphere is located at the apexes of a regular triangle,

30 wherein said operating member comprises a first operating member
to move said first adjusting plate and a second operating member to move said

second adjusting plate, and



maki ng an adjustnent of parallelismof said pressure receiVvi ngDpdettiber 2000
30. The nolding nethod according to Caim2l, wherein said nolded product
is an optical device, wherein said supporting plate conprises an upper
plate and a side plate, 15 wherein said pressure receiving nenber has a
pressure receiving block, wherein said adjusting plate conprises a first
adjusting plate and a second adjustingglate, wherein said each respective
adjusting plate of said first adjusting 20 plate and second adjusting
plate has a slanting surface with a gradient, wherein said transmtting
menber conprises a second true sphere and a third true sphere, wherein
sai d each respectiv LStk I ' | : face of
sai d pressure recei \%ﬁ%b%ﬂ é&é:@k&gﬁggégrgﬁsél %%ﬁtg?%%%%% g&glal second
true sphere i s mfingposeophweskerstepefl anting sur- face of said first
adj usting plate and |- : Sa|- Y ck,
wherein said third tﬁﬁg%ggﬁégégsﬁ‘gﬁﬁgfé%&gdé‘gg @é@%ﬁ%h&gﬁl gf"g{rﬁfﬂ’ﬁga%‘ﬁir‘ ace of
sai d second adwishismg eptlatespative epesatite memberdemeahipsddated;pr essure recei vi ng
30 bl ock, erein said fixed.fulcrum second,true sphere and third true
sphere are? ocated dHVHE Hhe Iéegsud"le rﬁcef"’é‘b%Plﬁﬁe FPi ﬁg ke F’@ssﬁé(ic]ﬁc\/el y, 9
Decenber 2004 rédpestivernickphereavithpaidiiistigudepipes actingps ot as fdid edchoper at i ng
menber to nove said fi,rst. adjusting platg and a second operating nenber to
nove said seCS?ﬂ’e%FﬁQ{%hﬂgg#a ’@?’e‘gﬁgmwfg%&n said step of adjusting a
gradi ent of said presguki@eraraljubtignt of FREIRLsE06MEHS QFedshe Séceiigf NOVI Ng
sai d each respeﬂtéve adj usting plate up and down when said

y .

10
30. The molding method according to Claim 21,
wheréin said molded product is an optical device,
wherein said s;lpporl:ing plate comprises an upper plate and a side
plate, ,
15 . wht_eréin said pressure receiving member has a pressure receiving
block,

_ wherein said adjusting plate cgmprisgs a first Adjusﬁﬁg plate and a
second a&jusﬁng plate, ' '
.wheréin said each respective adjusting plate of said fixst adjusting

2 plate and secoxﬁi adjusting plate has &, slantmg surfaoe mth a gi'adient, |

wherein said transmitting member comprises a second true sphere
and a third true ephere, '

wherein said each respective adjusting plate is located between a side
surface of said pressure receiving block and said side plate,

25 wherein said second true sphere is dispdsed bet{ween g slanting sur-
face of said first adjusting plate and a side surfiice of said pressure receiving
block, ‘ :

wherein said third true sphere is disposed between a slanting surface -
of said second adjusting plate and a side surface of said pressure receiving

30 block,

wherein said fixed fulcrum, second true sphere and third true sphere

are located on the apexes of a regular triangle, respectively,



each respective operating nenber is mani pul ated; having sai d pHRSSINEE2004

recei ving block slanted in a horizontal direc- tion via said each

respective true sphere with said fixed fulcrumacting as a 10 pivot as

said each respective adjusting plate is being noved; and maki ng an

adj ustment of parallelismof said pressure receiving block. 31. The nol di ng

nmet hod according to daim2l, 15 wherein_said parallelism adjustnent

mechani sm further conprises a shifting 4fount measurement mechani sm and

wherein said step of adjusting a gradient of said pressure receivVving

menber conprises the step of neasuring an anount of shifting of said each

respective adjusti ng veatie saiddpomking grepatep B hpiidk isOfyst heireig Aymbgans of

said 20 shifti amount. measur.emne mechani sm 32, The .nol di ng net hod

according to C g&?ﬁvff?lla\/&{gtr%?‘ﬁ“gﬁpg feerndarprating Semher i BeYesHd m

further conpri ssfondudjedtingphite,an@ontrol nmeans to control a shifting anmount,

and 25 wherein said step.of adjusting a gradient of said pressure receiving

menber conprises the "él'teg‘ii“(ﬁ?ﬁ Pe‘tfjﬁqﬁ’(jtlag&&Fﬁ&@?%?g%fdag@ﬁﬂ‘fﬁlf%‘@wge

appl yi ng pl &t exdefnbor @nipeisey thBC gtepbAne in paral l el ism and determ ning an

anount of shifting of said each respective adjusting plate automatically

by means of said aut W%@%@W%&ﬁ%@luﬂgmf@m@g’nﬁéxeﬁ@didaccordi ng

to Oaim 21, wheichirdpeaid opérdfikinkinbids ER#RRNAERMDY | ses a second pair of

seats, a 9 Decenber 2004 41 third pair of seats, a second true sphere

di sposed bet ween sai d basiagsaidnressurs recejwing dlogl ¢lantedhiny ol horigoata pliece

di sposed betwe -0 < 4:81 | abiaaf ' t I d second
Sflorp 248l edillbhdh iekridler2SBhére WHHFLEY ﬁxeaffﬁxgﬁglgk?a{gg%g

pair of seats is fixed onto said pres-"sure receiving érein one
seat of sai 30t hpivel gsanrid egeh respactive adivstingplaseiisdebgi dnpredsmdre . recei vi ng

bl ock, and wherein saigst -adi ust | .adi . | ressure
recei vi ng rrenblt)al;ck(.:orrprl S S%f}%ljt%?%%ﬁﬁﬂ%@%ﬁ*ﬁ@%d?@g%g of “EXHH pairs of
seats slide - _ _ _

81. The molding method according to Claim 21,
15 wherein said parallelism gdjusi_:menf mechamsm further comprises a
ghifting amount meésﬁreni-eqié mechamsm, and -
wherein gaid step of adjﬁéﬁhg a_éradie_rit of said pressure receiving
member comprises the step of measunng an amount of shifting of said each
respective adjusting plate and making a confirmation thereof by means of said
20  shifting emount measurementmecha.msm_

82, The molding method according to Claim 21,
wherein said parallelism adjustment mechanism further comprises
an automatic control means to control a ghifting amount, and
25 wherein said step of adjusting a gradient of said pressure receiving
member comprises the step of detécting a deviation of said pressure applying
plate from a reference plane in parallelism and determining an amount of
shifting of said each respective adjusting plate automaticaily by means of said

aufomatic control means.

33. The molding method according to Claim 21,

wherein said transmitting member comprises a second pair of seats, a



al ong said slanting surface of said each respective adjusti ng pktah8a®ogaai d
each 10 respective adjusting plate is being noved and nmaki ng said pressure
receiving plate slant via said second true sphere and third true sphere as
said. other seats are sliding. 34. The nol ding nethod according to Caim
21, 15 wherein said upper die and lower die are adjusted to an error of 1 m
m nimumin parallelismtherebetween. 3%1 The nol di ng met hod accordingto
Claim 21, wherein said adjusting plate conprises two adjusting-plates of a
first 20 adjusting plate and a second adjusting plate, and wherein said
fixed fulcrum first adjusting plate and second adjusting plate are

| ocated on the apexes of a regular triangle, respectively. PRECI SI ON

DEVI CE ML DithBd MAGH N b5 ANBR bR HUB sPhie MO B N BYe Sk NGaidTABSTRAGT:  The

present invention provides a precision device nolding machine and a nol di ng
met hod to mER&Siandodaydrue sphers dispasaschatwaen exid shird phisidfseatso be
performed with a Qigh.d ; and excel lent workability. The
preci sion device m)}%g? ngﬁ%aesgﬁ?éf‘e%%%ﬁ%}eﬂ a %tgsre 8 @‘Eer% ?ﬂ}f’&ﬁ " nmecha

ni sm hel d bypuse sepiviag blogk, pl ate, a pressure applying plate that is novable
up and down, a lower .die dis e n the upper surface of the pressure
appl yi ngg pl ate aﬁﬁéﬁnﬂﬂﬁé?a&%a’gﬁ@b%@%ré&%@s@‘ﬁélw@ saidpoetisuet ment
nmechani sm rdkeviRgb@ckeddgsm adj ust ment nmechani smincl udes a pressure

receiving mem her, an adjusting plate, a transmtting nenber disposed

bet ween the presswhereincwiidistep o€ ridprstiagda tdeadiani waid pepspluat faceididg xed

ful crum and_an eratin nber . aving the operating menber

nani pul at edf“‘?‘ﬂg&%’&}ﬂﬁ%?% p?tﬁPé’?}élaE“% r 593 oh§add PaiTe Of &eds slidey menber
is slanted \ighgdaed blaatiBE bitthRbf sHRIGACH rddpbiive 1 t&% | & ing as a
pi vot and theﬁlégtr adi ent Q?kt he_pr_g_s sur er%@gc%llvihaﬁl&&érre ;géﬁélefsésgg%%agc ed,

t her eby 181 | aesnegtivhadjpslizg pletd isheivganonesdrand melimgeid phiceswern drecdieingower di e

to be ad USE;%%TQ;{;%EOS‘QH‘Q%%D& %ﬁ?eogpr]%ré "And third true sphere as said other
seats are sliding. |

34. The mdlding method according to Claim 21,
15 wherein said upper die and lower die are adjusted to an error of 1 um

minimum in parallelism therebetween. -

35. The molding méth@d according to Claim 21,
~ wherein said adjusting plate comprises two adjusﬁngvplates' of a first
20  adjusting plate and a second adjusting plate, and
wherein said fixed fulerum, first adjusting plate and second adjusting

plate are located on the apexes of a regular triangle, respectively.



cavity formed with the nolding die to be nolded. Preferably, &becenddi 284l NQ
pl ate has two adjusting plates and the respective adjusting plates are

| ocated on the apexes of a regular triangle and each respective adjusting
plate has a slanting surface. 9 Decenber 2004 4.3 Key to Reference

Al phanuneric Characters 1 52 3 4 5 5b & 5¢ 6 & 16 10 6a & 16a 6b &
16b 7. 7a 7b 15 -8 8a 9 9a 10 20 10a 11. 1lla 12a 12b 25 13a 13b

14 15 PRECISYON DEVICE MOLDING MACHINE

AND METHOD OF MOLDING BY USING IT

ABSTRACT
The present invention provides a precision device molding machine and g
molding method to make it possible for an adjustment of parallelism to be
performed with a high degree of accuracy and excellent workability. The
5 precision device molding machine includes a parallelism adjustment mecha-
nism held by a supporting plate, a pressure applying plate that is movable up
and down, a lower die disposed on the upper suﬁa@ of the pressure applying
plate and an upper die disposed on the parallelism adjustment xﬁechanism
The parallelism adjustment mechanism inclides ‘a preesure recelvfng riem-
10 Dber,an adjustmg plate, a transmitting member disposed between the pressure
| receiving member and the adjusting plate, a fixed fulcrum and an operating
memher By having the operating member mampulate(L the ad]ustmg plate
18 moved, the pressure receiving member is slanted via the transmlthng
member with the fixed fulerum acting as a pivot and the: gradlent of the pres-
15  sure receiving member is adjusted, thereby allowing the parallehsm between
the upper die and the lower die to be adjusted and 'allowmg a compoun@ ina
cavity formed with the molding die to be molded. Preferably, tlié 'a‘djustiﬁg_ .
plate has two adjusting plates and the respective adjusting plates are located R
on the apexes of a regular triangle and each respect;ve adjusting plate has a
20 slanting surface.

Fig. 1



19 30 20 21 22 Pressure Applying Plate Conpound Pressure RepeiewibB004
Pl ate, Pressure Receiving Menber Upper Plate Fixing Bolt, Fixing Means
First Pair of Seats Second Pair of Seats Third Pair of Seats First True
Sphere Second True Sphere Third True Sphere First Adjusting Plate
Second Adjusting Plate First Adjusting Screw Second Adjusting Screw
First Mcroneter Head Second Mcroneter Head First Joint Second Joint
Upper Die Holder Lower Die Holder Upper Die Lower Die Supporting Menber
Pressure Receiving Bl ock, Pressure Receiving Menber Pressure Applying

Bl ock Pressure Receiving Block Plate Upper Shaft :

Key to Reference Alphanumeric Characters

1 Pressure Applying Plate
6 2 Compound '
3 Pressure Receiving Plate, Pressure Receiving Member
4 Upper Plate
Ha, bb & bc Fixing Bolt, Fixing Means
68 16  First Pair of Seats
10 6aé&16a Second Pair of Seats
6b & 16b Third Pair of Seats
7 . First True Sphere
Ta Second True Sphere
™ Third True Sphere
5 8 First Adjusting Plate
8a Second Adjusting Plate
9 First Adjusting Screw
%a Second Adjisting Screw
10  First Micrometer Head
20 10a Second Micrometer Head
11 First Joint
11a Second Joint
12a Upper Die Holder
12b Lower Die Holder
25 18a Upper Die
13b : Lower Die
14 Supporting Member
15 Pressure Receiving Block, Pressure Receiving Member
19 Pressure Applying Block
X 20 Pressure Receiving Block
21 Plate

22 Upper Shaft



44 23 Lower Shaft 27 Bearing 28 Pressing Bolt 29 Side Pl atep3:.deemivar
2004

44

23 Lower Shatft
27 Bearing

28 Pressing Bolt
29 Side Plate



