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 di ng die. A compoun % i S giess nol ded to conformto a shape forned 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 -

Wih o prodet of gl hed B CkIEss el ih P EhEd Behiethe Rt 2edtor ang
the side plate nce to a drawing. Fig. 4 is a cross-sectional view of the main C
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



24, the parallelismbetween the upper die 26a and the | ower déee28per Dokh
formng a nolding die together, has been adjusted. In this case, the
spacer has a thickness determ ned according to the purpose to be achieved.
However, with the foregoing prior art nol,ding nmachine, every time the
adjustnment in parallelismis performed, the spacer has to be inserted into
the nolding di her,eb ing. it rather difficult for the parallelism of
t he mol di ng Fen?%le‘%eb yaé?rﬁs‘%ilgglg\lewe% ?&Rp?fe@‘f? ao?n‘g&f’u&é{”ceg Ao t h
excel | ent wor Kabiefdrtyby hedagske eftireReRtfeOfcSeioaIock DY sEARAM &Rishhd he
spacer between the dies, the thermal distortion of the spacer, the thermal

di stortion of PFIRIROAPRIARE dacki 12 diavingap grefermnc | ane whélep: spaser Witvent i on

provi des a pregiisi.on: [: ' chi | l.el i smof . a
ot ng. e 1 £PleAdE iGEctbdhE oy RECHR Do B RN B UL S Bl g
al so with excet] thapanatielisabbdtiveyn thSwmppardie aba tibtheyeatdio Dok, Ibodc fpmitgnce

I nyentjon, there ,is provided,K a

with a first aspect of the present )
preci si on dev?é‘g‘ﬁﬁ’ﬂgﬁlﬁb’gﬁ@g‘f’l%ﬁ% & adpesteg Iy g caspibp EP2sST B%Fh@iﬂﬁ@i (a) a
suppor ting pl gt@minkd a&oaﬁﬁgtdtﬁkgﬁx?g@@io_%%tazﬁ@be&echani sm hel d by said

supporting plate; (c) a pressur plying plate that is novable up and
down; (d) a | ower Hiosveders pothethechoregoingpprior atinfodieg ohachiied epergstane ¢he

lyi | at e;. | dir t rol . and (f ) di e di d
onsai o a Fprbfhy Befleth S rRml i ardien thade FosBRTH Gl g%
appl yi ng pl at goldingaies thergbiertlcing & AiHéPBEFiculf kst 1S PalaQ¥Rim dF ReAhSldaR0aged

with each other to forma nolding die, wherein said parallelism adjustnent
mechani sm conpi¢i t9ds adiystedswith @ highededres afacenrdsgrand avithacifagentrigorphlatity, a

transmtting f fulcrum.and . an eratin nb wher.ei n sai d
transnitting gg %{ of ?led%%%gscé%t%iExvesg%g’vslﬁlﬁﬁggﬁ%S%Cl%%e&geggietb? fFsm¥oer and
sai d adj ust i nthephalt distoRidneskeiiib epactdOthe Ihatial distortion of thxad1ding aiemdf xes
securely one ggé@tf:e of said pressure receiving nmenber and said supporting

pl ate, wherei &dj usting plate is noved by having said operating

menber  mani pul at eqpe 4esent 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 pressure receiving nmenber is slanted with said fbxegkniydl fggam

serving as a pivot via said transmtting nenber as said adjusting plate is
being noved, thereby a gradient of said pressure receiving nenber is

adj usted, parallelismbetween said upper, die and said |lower die is

adj usted, and a compound in a cavity forned in said nolding die is nol ded.

In accordance with secon ) of the present invention, there is
provi ded a preci si gﬁ’eﬁé]\l/iség ﬁﬁ&gﬁ{\]ﬁ% S eSCTpr PBF gt %51 sajd sRESHWFG i ng

plate with anréiepeig pember MAGaRA sthp@tiRk plags, (b) a parall el ism adj ust nent
mechani sm hel d by said_supporting plate; CQ 1;a pressure applying plate

that is novabl e upv“hsepinssiA;ad{usiing plasevisr mg@ved By dpvimgdavhopmatingrwembar f ace

of said press . i plate;. (e) a nolding control nmeans; and (f) an
upper die di s%{%"’g‘g’?ﬁ)@%‘xé@?d paral | el i sm adj ust nent nechanism wherein said

preci si on devi ce i svharcipdid padssute véceBringhemdemis slher widh shi@fiRss aneuapp! yi ng
plate is noved upward, said upper die and |lower die are engaged with each
ot her to fornPHVIR8I & hgivat ¥ia sk frangnidinegmempay pefgid WH@?%P}#&IS beithani sm
conprises a pgRseyre receiving nenber, an adjusting plate, a transmtting
menber, a fixed fulcrumand an operating menber, wherein said adjusting

pl ate conprises a fheraty adjgusliénhgofplsaide passsira seeiving nahhbest isnadjusite,

wherein each respective adjustin | ate of, said first adjusting plate and
second adj ust Pﬂdﬂgfsgi‘ EetW&%A %f“‘i}‘%ﬁgf‘f ﬁlf‘g‘a@m&@%ﬁhﬁlﬁs %filbﬁt%diia%‘al?,comﬁ%‘l‘@ n said
fixed fulcr uniméaﬁ?ifsnﬁédriﬁtsa{&iw&dﬁ]@hﬁé%,mwaé‘d.ei n said transmtting nenber
conprises a second frue sphere and @ third true sphere, 9 Decenber 2004 4

wherein said operating nmenber conprises a first operating nenber to nove
sar 1St 20 Vot 08 LB OB RBRL AP R R el
| ocat ed bet wepfovmqmmécﬁsioﬁ defiaeofingSachilé esifiptisgng: €Cei vi ng pl ate and said
upper plate, wherein said, cecond true sphere i< dishosed between a sianting
(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,



said first adjusting plate and an upper surface of said pressupgcchdecionisng
plate, wherein said third true sphere is di sposed between a slanting
surface of said second adjusting plate and an upper surface of said
pressure receiving plate, wherein each respective true sphere of said
first true sphere, second true sphere and third true sphere is |ocated on

blater s moved i n- e SFE i ne BErPEh CURES 4 drbau Twsaeapbet |
operating nenhgvei @immtm_ljlﬁ,ﬁﬁgaqlﬁ@%dm%c%hﬂ SRtAinR ReRYECtd RRE\daRD Pl ate

is made to slant in _a vertical rection via said each respective true
sphere with s &pq@nd pdiagting pleteum act | ng as a pivot as said each respective

adjusting plate is e V. i ressu . recei yi | ate is
adjusted in parall é&i% tse%gs e"m’rggbf}%rg ﬁ%{:\?&ﬁg‘idﬁgﬁﬁg B%%s?d?‘é%%b%ﬂ&“&pg?re
adj usted i n gsadicent saibl pvésnge decellgy slatechd paidalpbed pise) bet ween sai d upper

die and said | owner %iée_adj,ésted and havi_ngi a conpound in a cavity forned
with said nol di ng ditersippiiédecopd tiespherg it disngsed bstwasn elantisgsuriage ohe
present inventi; i i L& i i machi ne
conpri si ng: (gé_)uggi’rgtggjg%ﬁl% 18%%&22{12%_ ?rﬁsug}%&fj%%lg@%ﬁ%we&g%%&gg ? Pageé pl at e;

(b) a parallelism sdierest radtthing cloarspberehieldispbsedsdtadeauppntingguithat ¢ (c) a
pressure appl vyi. | ate. that i s vabl e u nd down; (d) a |l ower_ die

di sposed on a%alggf)‘%fﬁ?g\uﬁté‘@epla? aggiaa “BPeé§_E{f€%? %fﬁﬁmr?ﬁéuﬁ?l reeavIng P&y o _

mol di ng control e Babh(dedpedfive RAE Sphlir€ ofsSRIRS0RN sk SQ@Jna'thg Ism
adj ust nent nechani sm wherein said precision device is an optical device,
wher ei n, whensgherelansktbisd tue spipé 15ilocatel it the iapexes wé d regwlvantdangdsi d upper die

d | di d_wi th. each other. to f | di.ng die, 9.Decenb
2004 5 wher ei n_sai & SAParPE) TS SReGEYraHS e ALY S PR Bt sur e

recei ving bl oditectidf vettn4aid eagh Rlspdctive BpéraBiSiieinbbig niMR@dted,and | xed ful crum
and an operating nenber, wherein said adjusting plate conprises a first
adj usting pl ate an¥hgrebsaiddpresaire Jecyng| plate, isvmadeita elanthin as yedichlve
adj usting pl aig.Qf I d:fi | i .and. j ust.i pl ate .
ot oIt oliRoBionS2h St cheil xRENASL O PAAL Siflhia AEEP RN Mt 4

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,



wherein said transnitting nenber conprises a second true sphes Becedde: B0o4g
third true sphere, wherein said operating nmenber conprises a first
operating nenber to nove said first adjusting plate and a second operating
menber to nove said second adjusting plgte, wherein said each respective
adjusting plate is |ocated between a sidé surface of said pressure

recei ving bl ock and,sai d si,de te, erein sai.d second true sphere is

di sposed bet ween aﬁ@ﬁﬁﬁlﬁ g BﬂgﬁgﬁglaﬁﬂméﬁFﬁ]PPQQPBQHfﬁ@PPﬁﬁ pIEAPEYENd an
side surface plcenaighblpEle s difRstiBChil A eainditing m¥hB&Eeh RixS@Rfcihh 4/ 4o Ue
sphere is di sposed between a slanting surface of said second adjusting

pl ate and an spdatinginembe, of sai d pressure receiving block, wherein said
fixed ful crum and re ti.ve true sphere pf said.segond .true sphere
and thi 1 tr e sphorgerL IRl e 3aRBSE T By AR R AR ang el tbord
respectivel y, adjigti@iglatsai d each respective adjusting plate is noved in a
vertical direction_ when said each respective operating nenber is

mani pul ated, and WHeFE packaieaPgstiye sdivsting plets, Phgaip | ek adigstingaalatecans) ant i n

a traversing di 00\ ' 3 i sphere with said fixed
fulcrum acti ngécgg&gdﬁ%}n:gﬁatgghg%g%%ﬁ%@g%%@éteaiéfge&ignch usting plate is being
noved and said prewharem saicdtensmitingimember soraghises tiedcomi {pag spHeed, ianda

t her eby havi n%.sai d F‘essure recei ving bl ock adjusted in gradient, a degree
of parallelis ‘%@Fﬁﬁ% ®I€ai d upper die and said | ower die adjusted and a

conpound in a cavigh¥relr 5418 bpetaiin g SAbEbEEHhMgkeS - fifd! og)%fiatin m@kkQ gance

with a fourth aspect of the present invention, there i provi ded a net hod
for nol di ng amovechsl brst ddiusteg Mateishdg searnd dipegtingahémbesr tosmioste rseiddi ng
machi ne conprising; ..9 Dec er 2004 5a (a) a supporting plate; (b) a

B i Ratg

paral l el ism aﬁﬁcﬁ &ni sm hel d by said supporting plate, wherein

sai d paral | el i sm aghuginend d”ﬁ@l@h@dﬁeﬁtﬁﬂec_@djﬁﬁtir@e?la& Rr BTl Detw@HCh \idRd
menber, an adj usti ng plate with a slanting surface, a transmtting menber,

a fixed ful cretifagnal sid pisesuae resgivinabesk andspidaideplpies di e di sposed on a
ParE that o0 Oy RhteRl 650 Yiinf BGE'WAAY iPaiped vbflech RAGRRY GrBRPSY ! N0
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:



(e) a lower ‘die disposed on an upper surface of said pressuresapbei®04
plate; (f) a nolding control nmeans; and (g) a fixing nmenber to fix said
pressure receiving nmenber onto said supporting plate, said nolding nmethod
conprising the steps of: (1) adjusting agradi ent of a pressure receiving
menber, wherein said step of adjusting a gradient of said pressure

recei vi ng merrgae)r corr}gri Sﬁ a step of mani pul ating sai d operating nenber,
t her eby havi n/shT PSR Png pl ate noved, and wherein, as said adjusting

plate is bei nghywVedalldaid REESHHE haBehMNheldTEHPES -&S%J R h@, said
transmtting ggnbe?#wi th sai d fixed ful crum act | ng as a ip\?otd,?gdaﬁdgrhdi ent
of sai d pressurevheseiai iidg paratiplism | sdjastingst edechangmarcomgudises t avepressofe

paral | el i sm bet ween_.sai d di.e a die i fixing

i er nd id.lower made; (2).
sai d pressure receiving renbef™ 8%“8“%?%%5Ubtboarmﬁfl%tbngpf‘gfa@e’b?/%ﬁﬁéﬂémlﬁ sai d
fixing menber undember, &@REd fill @amWIET8 opelitinghRRibepf sai d pressure

receiving nenber is adjusted by said parallelismadjustnment nechanism (3)
havi ng sai d pkesSiHwendisdispasedsinas lower surbige pbsaidReessuf teckivingplaiee and upper

di e engaged yt |.d] in a nolding die fornmed
with said | O\MY-:H) %?rg%glgbdﬁ)@;h}gégB@%&%&%Wﬂ@etﬁg%gg%ﬁt a provisional nol ded
product as deéarad loedr bie dispesstoprsai ubpepywrfacdio€saidpreeshirelayplyinkplag exanpl e

enbodi ment, the nmolding method further conprises the steps of: (5)
measuri ng the(fgiarrlé‘ﬂéi‘%%ongf’r?ﬁ@spﬂ%{;i si onal nol ded product; (6) making a

conpari son beg ihB eheMRRS WY 86544 PRASIORR eRind Iﬁgmgérga‘ﬁité 500 Qﬁpﬁgr’ct ember

2004 5b nol ded” product and the desired di nensions and repeati e steps
of adjusting timMatgr adi ent of the pressure receiving nenber; and (7)

nmol di ng the conpound,in a_shape by operating the nol ding machine after
repeating the stepgalgfnoi‘ﬁ}’%gﬁ% "[Oﬂé’“@&’ﬁdﬁ"eﬁ?gso‘?tht he pressure receiving
menber. In anplt)mqfusaﬁgmgkﬂi@m‘apﬁlbfmmreréceﬁirﬁgdh&ﬁbérpg plate has a sl anting
surface with a slanting angle and the transmtting nmenber is noved on the

slanting surfaceheeinisgid gep of edivsting agedient o veid, presseretegeivingsinagbehe
pressure recei Vic%&prises 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



menber to be slanted. The transmtting nmenber may conprise a §pendehRoe
and the pressure receiving nenber may be slanted via the true sphere as
the adjusting plate is noved. In yet another exanple enbodi nent, the
adjusting plate has two adjusting plates_of a first adjusting plate and a
second adjusting plate, the first adjustinhg plate and second adjusting

pl ate are | ocated p05|t|on art fromeach other and. the di stance
bet ween the firdt® @8? ?lge Afiredn IW?%@GSf%dCFW%éh% stst %ﬁ

di stance bet weerndj ﬁ&ﬂn?ﬂfeog}gd@qﬂldﬁﬁéﬁiﬁssm&te@eﬁ'ﬁ mdiberi a@d ful crum The

paral l elismof the nolding die may be allowed to be adjusted with a high
degree of accﬁ?)angldmhex@@pwdtlnmaham by Dgeratﬁg the meddihg maghipe eci si on

Description of (St ErbsA RGENERERY ot AERNSAE BR85S Pl FERors Eeofiing par

of a precision dashbeg. nol di ng ITB.ChI ne in a first exenplary enbodi nent of

the present invention. Fig. 2 Is a plan view of the essential part of a
paral | el i sm adj ust fe#oth %W&Hﬁ%ﬁﬁ@lr{l%, Wﬁlaéluﬁgngrﬁ]@mh?é agfarging surfagend Fi g.
2 (b) is acr prII

adj ust nrent mec n?gfrﬁhhﬁg%g]f % ;t Ilng%rb% {Hgao@ggsoen g tﬁlrgt of a

paral | el i sm asb,trﬁtct:rwrthe admshnmplmm mf mﬁv@f,&h@ﬁbpl@a@b&)@ e Ibfeisdtenﬁbcaiﬁzﬁiy ne in
a second exenpl ar. di nent of the present invention and Fig. 3 (b) is a
e B

Cross-section main part of the nmolding machine. Fig. 4 is a

cross-sectional VI%Q{mgrﬂﬁtl%%%Heﬁ.lmégﬁégm&ﬁseaa%}e hakt r@%iﬁ%égﬂ devi ce

nol di ng machi ne. 9 Decenber 5¢c Det'ail ed Description o nvention A
preci si on devieseiving tiemyenueli beeslafited hia pheesensphay estthoadpsingplages:  (a)
a supporting g{oat £ (b) a parallelismadjustnment nechani smheld by the
supporting pl (c) a pressure applying plate that is novable

vertically; (d) a hpyaranﬂﬂher 251106 86 beMnieRe th@ﬁﬂﬁstﬁ%ﬁﬁﬂ@?laﬁwé niifgsSsure

applying plate; (e nol di ng control neans an upper die disposed
on the parall gﬁategrﬁ aqjﬁ[%taﬁfélﬁitmgr@lgﬁamé msecond adJustmg plate the first adjusting

plate and second adjusting plate are located at positions apart from 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.



Wien the pressure applying plate is noved upward, the upper dbg.QilBecaisaer
2004 6 and lower die are put together to engage each other, thereby formng
a nold- ing die. The parallelism adjustnment nmechani sm conprises a pressure
re- ceiving nenber, an adjusting plate, ? transmtting nmenber, a fixed
fulcrum 5 and an operating nenber. The ffansmitting menber is disposed

bet ween the pressure recejv- .ing nmenper and the adjusting plate. The fixed
ful crum has abﬁfﬁﬂr‘?@%@fs‘:‘?ﬂ’i’é’n&f VeN98cei vi ng nmenber and the supporting
plate anchored secu ehdbisidf dMORR HldRiiAPGhANIMI oFBAD Siredeit TRIUMBYhALSE, the
adjusting plate is noved, thereby nmaking the pressure recelving nenber
nmove via the prigass- mitting menber with the fixed fulcrumacting as a

pi vot . Accordil(]arggal%{lp t he %F%d'i ent of the pressure receiving nmenber is ad-
justed and heNYe YRBOWHERIA'® i sm bet ween the upper die and the | ower die 15
i s adjusted, {H)esrehyictshdiiienéent GRFAMMAH held By BaVhfpsri giRd: Wi th the
molding die to be nolded into a shape. A nol'ding method of a. precision
devi ce accor dQg: Rressurreapphargplate that is mpwphle yartig a mol di ng machine. .. _

;2)231r ;Ihlee IrrlmsslnI gg})tr}l? t% %ﬁ@eﬁ%ﬁ%ﬁf %ﬁ%ﬁﬁ (lalﬁ @Qrg@rt?ﬁeg&g%et i r%%u?&%]%}pﬁigé lﬁ?méa;l\/\,her ein the

paral | el i sm a@)usioBirig conabhinesin a@hpri ses a pressure re- ceiving nmenber,
an adj usting surface, a transmtting 25 nenber, a

ate with a slantin ( ) |
fixed fulcr unffgr?&‘{i’ﬁe‘bcbéﬁb?PP%%ﬁ%Bﬁ“?H‘fl@)“ ghusipprirmephanigms posed on t he
| ower surface of t r v 'wgt(dd ure applyin
plate that is mvameﬂ\}gfﬁ#(%%ﬁ 51 %}e% B%tﬁ\/\q%or‘ggﬁlg I é%)hgg'g’@&gﬁét he ugge?/ °

surface of the pressure applying plate; 30 (f) a nolding control neans;
and (g) a fixing nmenber for fixing the pressure receiving nenber on the

support -



ing plate. 9 Decenber 2004 7 The nol di ng nmethod conprises they ptRRSeHo04( 1)
adj usting the gradient of the pressure receiving nenber, wherein the step
of adjusting the gradient of the pressure receiving mem ber conprises a
step of manipulating the operating nenber, 5 wherein, by manipul ating the
operating nenber, the adjusting plate is noved, wherein, as the adjusting
plate is noved the pressure receiving fember is slanted via the
transmtting nmenber with the fixed fulcrumacting as a pivot, and 10
wherein the gradient of the pressure receiving nenber is adjusted and the

paral | el | sm baidieesr Ahenunnarogiheaoghge LAMGEE Sl dpaBizhed mbig) f1Xing
the pressure receiving nmenber onto the supporting plate’ by nedns of the
fixi ng menber®§fi4 e the gradient of the pressure receiving member being

adj usted by the par el | usi.nent hani s 15 (3) ascendi ng of the

pressure appl yi ng p?ﬂaﬂteebt 0 hg%/uél ?ﬁ@?gﬁe@?ﬁ%‘f gnés% cﬁ’f)’]?&’?g%fj‘epr@ﬁi}% "W th

each ot her . andivimg dientbea, awagpistideiphata, mgdisﬁﬁﬁﬂiﬁmemwﬁﬁéd ﬁﬁ&ulhgwer die
e

and upper die inhto a shape; and (4) 'taking out the provisional no
product ad d %@frﬁ?ngﬁkﬁ“ﬂ&rdom Preferably, the nolding method further

compri ses' the steps 19 qrhsimihas i il il TRNBLAAR, Ohe LRS- LLLV ST Ol

nmol ded product; (6) making a cofparison between T ons of
t he provi si onag membetaddghe ddptstinggldtbe desired di nensions and repeating

the steps of 25 . adjusting ifhe gradient of the pressure receiyving nmenber;
and (7) nol di ng thedﬂé’ﬁ%‘&a&ﬂfwgmﬁa@ﬁ&&é&ﬁbeEﬁéﬁlaieirﬁgemagm&mqu@ndm di ng
ma- chine af t@élsﬁwg%@%éh&ggg%ﬂlgadj usting the gradient of the

er

pressure re- ceiving nme .. . Prefera ly, the adjusting plate has a
sl anting ¥urface w tWhen theoperatiog megnkergh enanmipulnbed, the adissiing phge terber i s

causi ng the ARatly MR By Indiine Mie pisrt 5 op mREDaY movpoth bb itea604 &
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 usesa 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. | |



Preferably, the transmtting menber conprises a true sphere ag@ecdiier 2004
pressure receiving menber is slanted via the true sphere as the adjusting
plate is noved. Preferably, the adjusting plate conprises two adjusting
plates of a 5 first adjusting plate and a second adjusting plate, the
first adjusting plate and second adjustlng pl ate are | ocated at positions
apart fromeach other and the distance between the first adjusting plate
and the fixed fulcrumequals to the distance between the second adjusting

pl ate and thembxﬁadfduﬁégﬁuceﬁﬁfrﬁg@@kgtepg&e fixed fulcrum first adjusting
pl ate and second ad- fO usting plate are |located at the apexes of a

triangl e, resgpbcadiveting tbAcm"e@JGphgftbepr@susétnecmWenaﬁbetescr| bed i n above,

the parallelism th di die isg all adjusted.with a high
degree of accur avg{} rguhﬁl m%%%PFg?f ‘fi’ﬁ &]teﬁ}g"%tﬂﬁleeprre%%%?treceﬁmﬁﬁ B on
device wi th exceldrediptiseed stepiof RiniAd et Sfhe c%,@patgfgﬁlgﬁjbbged 15
Preferably, a preC| sion device_ s an optical device the supporting plate

has an upp}ér pl d¥lereim, dypmeniniating the omqrgmnermenbmsha adjustimgrateeisei vi ng
plate, the fixgg e;alrcrum has .4 first true sphere, 20 the pressure
receiving plate1s xed onto the upper plate via the first true sphere,

the adj usting plwherehfasahdé adjsstingplass isngoveldahe pRsksarsrReRtheadbyBhd R0 -

pl ate, the respe |v$ adjﬁ \t,ll‘ear.r]:ag pl at es o the first adé‘tljstlng pl ate and
second adj ust - i"%i@“ Fiat gt aR %?"i%‘c@lev\ﬁ% grEHAdmE a9B t he
respective adju {,&9 ates are | ocated between the -upper surface of the

pressure receiving plate and the upper plate, the transmtting nenber has
,a second 10r ue’ sphaem ﬁxe(tradjeht ofithe pmsu&phwlﬁngtdnanbmsﬁdjttsmm@r eis

di sposed between t :.sI tin surfacg of fir st| ng plate and

t he upper surfac‘@’%‘ﬁ %?” fheu Plee(‘,’éirl%%ébﬁﬁﬁ gr Gsfi ‘t’eﬁtrd true sphere
is di sposed begs)weahs thepadsaiie REeittERGRbAS g&ﬁﬁ’%n gldﬁ ate and
t he upper surface o? p pressure1 receivi ngont;ﬁ;]ate e r% pect*ve

spheres of the fdfithe ﬁm&mbandrbuhth@gnadwetsf)&mmsmeré@rﬁn@ammﬁeer 2004

9 cated at the aﬁ)e%ge gd] tea by %ralfeﬁsm a%]ustment mechamsm
‘15 (8) ascending of the pressure applying plate to have the lower die and upper
die eﬁgaged with each other and molding a compound in a molding die
formed of the lower die and upper die into a shape; and
(4) takmg out the provrsmnal molded product as descn’bed by moving down
' thelowerdle T '

_ Preferably, the moldmg method ﬁarther compnses the steps o£
(5) measuring the dimensions of the provisional molded product;
(6) making a comparison between the measured dimensions of the provisional
molded product and the desn‘ed dimensions and repeating the steps of
25 . adjusting the grad_tent of the pressure receiving member, a.nd _
N moldmg the compound mto a shape by operatmg agatn the molding ma-
chme afcer repeatmg the st;eps of adJust,mg the grachent of the pressure re- '
_ ceiving member o |
' . / o Preferably, the adjustmg plate has a slantmg surface w1th a slant- .
30 ing angle and the transrmttmg member is moved on the slanting surface as
the adjusting plate is moved, thereby causmg the pressure receiving member

to be slanted.



the operating nenber conprises a first operating nmenber to nmoygeldfefidost
adj usting plate and a second operating nenber to nove the second adj usting
pl ate, 5 when each respective operating nenber of above is mani pul ated, the
respec- tive adjusting plates are noved horizontally; as each respective
adjusting plate of above is noved, the pressure receiving plate slants up
and down via the respective true. spheres with the first true sphere
serving as the fulcrum and 10 the parallelismof the pressure receiving

plate is adjusted. Adfwefecibly the ttREmStidGhahBedsS ibed in above, the
pressure re- ceiving plate js noved vertically bﬁﬁggﬁgaﬁ% Rigke an

proporti onat e ‘P8 PFFieeeatiRnedrember iz shnidd whithe tng sphetdiss 1 ddgdsting pl ate
that is slant qﬂa@qgm;‘o{,&gl y novable horizontally, thereby allow ng the
parallelismwth respect to the 15 reference plane to be adjusted.

Preferably, the preciPsefernbligvthe adjistiap pbﬁei&giprggyit@g,adjﬁslgﬁ@&%réi ng
pl ate corrpl;sis an..upper gl ate * and_a_side plate, the pressure Peeei vi ng
menber has®a S’f‘a%% P%B?‘gs%l AR saceakadineting plage, b fisstiadguspingtpiate @RRr | S€S a
first adjusti RecdNd: pl&t ' i.ng..bl at e ach respective

adj usting plate of the foregoiodr%g I@ﬁfﬁaﬂr%)gmgoe &?aﬂaﬁflﬁ‘s‘?ai':ﬁ@ Bl2gddhenas a
sl anting sur f détange hetweeyr theti fest adjubsténg plats fid the GxdERS D Hafgnd true
sphere and a- tjhi.rd t,rue sphere 5 each respective adjusting plate of above
i s di sposed bé’m@mté%eheﬁ%ee”@sss Zdstinginlate snddbe fized demm.ng bl ock and
the side plate,. the PegoR@ld tHE f3p4 | | - betmeen the sl anting
surface of the Est adjusti rﬁg plate and tE’eﬁgS?%eﬁﬁggg]P%a‘él\é&oﬁnéﬁ%mﬁg ure
recei vi ng 11 odysting nlafe arelocatediat she pivareof strimlgsegebgialpen the sl anting

surface .of the seco Lysti | at e ,and. the sjde surface of the

pressure receiving bggcgg&ng%ﬁ?ﬁﬁgc § 2 described om @bayed theyparallelism of pher es

are |ocated athd heldngdisisellowed 291k aljuktdddwEh S hizBR o aﬁ'%mf? De?ﬁg"ber
[ ' ng me erot ot

2004 10 the operating r%gber conprises a first operat ve the
first adjust ﬁ‘&ﬁﬁ%’f‘@r dity. sdsentpsulien prédigomdnice with exeHerdthdimeacond

adj usting  pl gofial 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-~



when each respective operating nenber of above is mani pul at edy pthgheespac-

- 5 tive adjusting plates shift are noved in the vertical direction, as each
respective adjusting plate of above is noved, the pressure receiving block
slants in the horizontal direction via the respective true spheres with

the fixed fulcrumacting as a pivot, apd the parallelismof the pressure
receiving block is adjusted. 10 According to the structure as described in
above, the pressure re- ceiving block is noved horizontally by the

magni t ude pr | gnate t o t he unt .of vertical shifting of the
adj usti ng pl%ﬁ‘g&%ae%pse"es %ftn 'ed &ﬁng“?’?‘%%l y novable vertically, thereby

al | owi ng t hetheaspakditig sivnviickRof@ER@C ot sfRatiff Shem palaey etﬂr%ge
adjusted. 15 Preferably, the parallelismadjustnent nechani smfurther

conpris es AYRFHRY PlgleppdAtesdapeming membanto moye thsdchad sldjustingg anount
measur enent - g ani sm has functions to neasure-and confirmthe anmount of
shifting of ‘'each respective adjusting plate of above. 20 Accordingly, the

par al | el i%m whenh eatH mspebtive dperatttigtiaémberbl Aove 1 madimuRtedOthaflishst. ment  for
parall elismpbein rreasalfragd and confirnmed., Preferably, the paraltTelism

adj ust ment nEEHAHPERE Plafesere anved petizengallyy aut ommti ¢ control rmeans for
control | i ng Ui Bty ddf f -shi f1 4 and the aut.omatic
control neans det ectg a dggpgs#g&“%o%aﬂ?éérli g&%#fg%erﬂrggs@rgfm%‘@‘nﬁre_ssure"
appl yi ng, pleiate slantsanmbhé|dosm vialthe edspeetitootrmbisphbleg wigh the GirstPrrub he
amount of shifting for t&g gﬁs ective :adjusting platées. Accordingly, an
adj ust ment oﬁphﬁﬁ‘? TVEg aSre & ormed :auto matically. . Preferably,

the oper@ji %e?g%@ﬁfmtﬁe%%giﬂﬁﬁ%tﬁqﬁgggs cenber 2004 11 the

m cronmeter hea ises a first mcro ) to drive the first .
adj usting pl ate andiaoxbepitel the strucre ns WeacttetiOm) aliaredthes prdsheresecond ad-

justing plate;: .Accqrdi ngl the shi.fting.,of the.freely npvable plate and
the neas- 5 %?‘%nnérﬁqa%f lﬁgﬁgdvﬁﬂomﬁ%bﬁ%i mgegitude nrapREdionatento $Be f or med
readi |y and ambift ¢f Hoirizbntd® ehif@n®bf tAe G5 @& 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,



Preferably, the transmtting nmenber conprises a second pair 0§ p.saatsSinod
third pair of seats, a second true sphere di sposed between the second 1.0
pair of sheets and a third true sphere di sposed between the third pair of
sheets, the fixed fulcrumconprises a first pair of sheets and a first true
sphere di s- posed between the first paii of sheets, a sheet of the second
pair of sheets is fixed onto the pressu Q receiving plate, 15 a sheet of
the third pair of sheets is fixed onto the pressure receiving plate, as

each respecti LS, -ahave | d, the other sheets out of
the pairs of \séﬁeeg? %ﬁglﬁlfggerglbgltngm?%%?eglaan Sft?l)ag%\éﬁ'ga%gmg’?r éoaﬁ‘?"’f LS BEY ve
adj usting pl adpistiof flate andraegmbnd ppaating sndnliserfto RERI the sed@hhedjussiaeet s
slide; the pressure receiving plate is noved via 20 the second and third
true spheres: pif&t@or dingly, the foregoing effects nultiply. Next, a

description i SylHNVERK LY g%é SIEPRJ _present
invention with r;‘ er e_ncsep%?g@%%% ﬂg% ggﬁépr st %%%gf’%rt%/&?@r%gefﬁjg%nt

Fig., 1 isSa tweladinsting pates pifitdreenckd it the wriibdwitdadogssent i al part of a
preci sion .device-, nol din hi.ne ;Fig.., 2(a) is | an vi ew of _the
essential, Pparta B r?sf?gcﬂ’(gﬁ g‘?ﬁfﬁhﬂ%?}ﬁtﬁgf ﬁwgli?&"@b?be PResgre (18edVIgg ct i onal
view of the salk dlsntEiif-thd hobizenta? Gbct@Rtviki e r8&etiv@ BrdRighefls JRNi ce

mol di ng machine _as_the precision qoldiqg machi ne ‘conpri ses a pressure

appl yi ng pl at éha fixed fulappoaatingpsraepivets audl, a | ower die 13b, an upper plate
4 serving as r 4 12 porti.n | at e nd upper die 13a and
a paralleli sm%%%?&a?lﬁgﬁﬁ%?n@%r%%?%ﬁ? rec?ﬁ’é“%@?%%@%%idj ust ment nechani sm

is providdd with a pAessting toeshRi sthfurePAsPE&cBbEE LY laBved Th pRE8aRUFL

receiving nenber, two adjusti ng} plates 8 and 8a, . and three true spheres 7,
7a and 7b. Pr &eEmEblock a4 angyad orepnially duy thet megnitederpropontisnate dothe ses

fixing bolts ol kax] hr ee ai;r' s 0 eats 6,
7110 LS Sl iy 3 of i TR Y SO 3L
adj usting scr enavableavedti@dly, firercippalioving tH3paralielisaweith sispectIb thd gather
forma nol di-n% die[an . ‘ - _
i nce plane to be adjusted.
15 |
Preferably, the paral_le};'sm at_iqutment_meéhanism further compris-
es a shifting amount measurement méeéhanism, and
" the shifting amount ﬁiéaéﬁreméﬁt' mecha.msm hasfuncinons to meastire-and
- confirm the amount of shifting of each respective adjusting plate of above. .~
- 20 - Accordingly, the para]lehsm is ‘allowed to Be‘ eidjﬁsfgd _wh_iie the
émbupt of adjustment for parallelism being measured and confirmed. -

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 pressure applying plate 1 is freely novable vertically togpe@aser 2694t he
nol ding die. The upper surface of the pressure applying plate 1 nmakes a

ref erence plane of the precision device nolding nachine. The | ower die 13b
is nounted on the upper surface of the pressure applying plate | by nmeans
of a lower die holder 12b. The | ower qhe 13b is disposed.on the pressure
ap- plying plate 1 and the pressure applying plate 1 is disposed on the
utnmost tip 15 end of the supporting nmenber 14. A conmpound 2 is put on the

| ower die 13ghe Dﬂ?é’”&%ﬁbhﬁ@@C%@@b%@r&@dEe¢loalertfesheucbrrloghﬁdﬁ»e tHeefipt essur e
appl yi ng pl at l.&n 1 sure ) recervrn | ate 3
is fastened oﬁj#t?%eﬂ%g%ggg%]a%fe %%g Ome%r}he #]%9 %V%BIP‘? §e°8 b. and
5c. These fi xusijpdplats 5a" 5b and -5c are |o- 20 cated on the upper plate 4

as if thefixing bol e si . on the apexes of a triangle,.
respectively.' Pref éf#gg[gq%g,ngly ' é’@eélﬁé*‘gﬂé theefrpelysmaeable blntanddsbe mase;
arranged 120 wleaio8d SRakinouflc S0 ehild 90 RS, ach,bei ng | ocated on
the apexes of a regular trroang%eg res%)ectr ve e%%l'ﬁ E‘Fe‘hrr% ({i]'g'a

securely at twithaediglodegrpe of actietyar ea on the | ower surface - of the
pressure receiving 25 plate 3 by neans of an upper die holder 12a. The
upper die 13a and lower die 13b are |ocated opposite to each other. A
cavity is fornmed in Refepads, {0 MRdsWitiiet a | ouer . di e
13b. The parallelism adj us'l?rrent mechani snhgrglsﬁgfgg%@k% %%I S&gﬁdt% hpper
plate 4 and tﬁ@@tsupp %aawTheeqeadMueedpﬂaem dﬂpo@ﬂ%ﬂﬁre&fﬁfﬂe&e&ﬁndﬂl sm'is

provi ded Su Celyvin | at e dj ustjing pl ates and
8a, three par rs gggfsl%gt :—mg %‘i“dé i eéhs%ﬁwa‘\i\%@h‘v%ﬂ%%@é tﬂaﬁ‘eogpheres
7, T7a and T7lzhedizde two adj usting pI ates include a first adjusting plate 8

and a 9 Decen‘ger 2004 13 second adj usting plate 8a. The three pairs of
seats conpri & dalerysmcpmprisessa fre Binekishbets and edontitymeisphefe disat s 6a

and 16a and g)here é;:w@ Ehé)%%’rg%?}r fgltfee and 16b. The three spheres-include a

first true s a sec ere 7a and a third true sphere 7b. .5

The second palsheetoﬁhet‘secoﬁdpaimbflbﬁ@etsislﬂx'e&oﬁ&iﬁhe m&%&é&é@nﬁ%@g second
true sph%e 7a. andqit,t:]. ﬂiFérue phere, 7b forma transmtting The
first tru® spiheateft Wéﬁe@ﬁ@wfﬁhﬁweqsamrmwmla% and 16.

The second ! r46,sphes [p%ctz@eh &egogﬁo%qgaﬁogg S cor]:gﬁgaﬁﬁtﬁoré% ts 6a

and 16a. The third true sp ere i spose r of
seats 6b the pairs of sheets slide along the slanting surface of each respective ad]ustmg

.plate of the foregoing, and

as the foregomg other sheets shde the pressure recelvmg plate is moved via.
20 'the second and third true spheres -

Acoordmgly, the foregomg effects multlply

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

of the present invention with reference to drawings.

Fu'st Exemplary Emhodiment A _
_ ' - Pig.'lisa schematlc perspective sketch to show the essentlal part of |
- a precnslon dew.ce molchng machme Flg 2(9.) is a plan view of the essential o
s part of the molding machme and F1g 2(b) isa cross-sectxonal view of the same:
0 In Fig. 1, Fig. 2(a) and Fig. 2(b), an optlcal device- meldmg,machme
as_rhe precision molding machine comprises a pressure applying plate 1, a

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



10 and 16b. The respective true spheres 7, 7a and 7b are formeg.afraRM
steel, <ceramcs or the like, and shaped |i ke a sphere. One end of each
respective nenber of the pairs of seats 6, 16, 6a, 16a, 6b and 16b has a
cone shaped re- ceptive surface, and the respective cone shaped receptive
surfaces accept and engage with the rgspective true spheres 7, 7a and 7b_
These pairs of seats 6, 15 16, 6a, 16a, 6b and 16b are fornmed of the sane
material as the true spheres 7, 7a and 7b. As Fig: 2(b} shows, the first

pair of seats_ 6.and t he t true s re 7. are disposed between
the upper pl &PEHDE Ei’ﬂjjf 't?’fecgﬁpgesrs P F‘é’é’éil ¥R ﬁgg‘yﬁ'ﬁmaeslustmeth@eshwmpaur of

seats 6 and %e%ﬂa_ﬂé]ﬁm afjusSherdt HEHRRNS B ﬁl’é@ﬁ‘éﬂ%%@% réurdrebdi¥he
fulcrum. respectlvel . The fast adjusting g ate 8 Pgecon ij u§'t| ng

plate. 8a ar@® %ﬁe§-se§‘6§§65 8PressEre xepRivinguném @‘, o aﬂmsuppptate'd &:lue:l 8a,50 as to

be freely no I veflrst plate 8
and second a ?ﬁgé}%g% ?; %‘{@h 3%%2 ](Xr F}%F'c%ar\%]l? n%‘a JI“ém‘]b‘ltane and
a | ower sﬁrfaﬁ@h‘emishn &;mpﬁﬁslﬂ)@néﬁolfé F)Sb ades URPGIe BEhE MetniRls kRl 1 St
adjusting - plate_.8 i s _brought into inti nate contact with the 'l ower

surface of tﬁ’é“ﬁﬁﬁ%ﬁ"a Petbe 62, 103, Bhand 16 micrameiars 1) and 10 jditsrldand The

sl anting surfigge | p. rought int nti mate
cont act wthlg%eag%atj%mhg gfsd?%%lhs%gor%ghgg% dleo}é)asgﬁggov@ 16a so
as to. be al ltogether formla weldinedieon. One seat 16a of the second pa| r of 30

Seats 6a and 16a is xed onto tB per surface of the pressure receiving
plate 3. Thus, the ﬁ@tepilas éfesysloaablemmqaﬂysepmaserl ocked

in nove- 10enttg\ﬁn{0|mmg&f|rfhcet air of :
seats 6a and 16a 9 D%cenber %%@#4 ta%f%@ﬁ%hgu%éai’?wﬁngg “R8ad 10 is
| i nked with treferenchglarenef the pn:emnﬁndmuce malﬂmgtna&bmescﬂmalewb;ydlemeans of
the first joi.nt 11 ter head_10a is lLinked with the

ot her -end' ﬁn]toﬁﬁteéie%@% %%%gg EHEW%WPH@'HﬁQi Lihyemeansdd | oi nt
1la. These maCleeRides higas328.0 msilola&bs dlé'l‘ﬁﬁlya%pgﬁedf 8 9%1%%{ Fws 9 and
t o u

9a to shift in position, determ.ne the anoun rt her,
neasure and @@iﬁﬁgp Inte Aendribe m@essﬂrasapﬁlrma@latuﬂae dmsposejiﬂumtherl@mobempl rst

S art g ¢ RE8 gt e SBereiShePObREL o sREPo b 2 BT o e e e S5 ough
into intimat &‘He%h@@hn&/ﬂt@fdrbﬁdb@%ésﬁ%fg%@ OThe pressure applymgplate 1

is made movable upward.

L _ “The pressure recervmg plate 3is fastened onto the upper plate 4 by _
. x ) ‘mea.ns ofﬁxmg boIts 5a, 5b and 5c. These ﬁxmgbolts 5a, 5b arLd 5c are 10--
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 élpart 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 opposn;e 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 dnsposed 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 ﬁrs.t adjustiﬁg plate 8 and a



the upper plate 4 so as to be allowed to slide thereon. The shaptdRg; 2004
surface of the second adjusting plate 8a is brought into intimte contact
with one seat 6b 5 out of the third pair of seats 6b and 16b so as to be
allowed to slide thereon. One seat 16b of the third pair of seats 6b and
16b is fixed onto the upper sur- face pf 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 | U r h i . . _second
true sphere %g&g%a ({Jﬁ?t%{d’ @ra Eé;@%pﬁglrz%th%g pgflgs %Eo%gﬁsegugfn%{g%%eéae%%gf a
triangle, respetstdard §6, Prabed phiryf stdtede dandutba sphearthird/pair af sack G ar e
arranged 120 degtges art in angle frgmo an- other, .each being | ocated
on the apexeg’n@f {gj're El?re?rslpg S gnc pae%%fvéq‘&?. Sngﬂé?e"r*e?oF?FPnflﬁéu%ii stance
between the fshhéde 1ol difl SHIRAL fué spidtetrfBe second true 15 sphere 7a equals to
the di stance between the first true sphere 7 and the third true sphere 7b.

Pref erabl ¢, {lhe decend pairdfsgatsdlat arst 16mdthind pair tof seatsiteard 16by scaid

| ocated. on th i l.ne. t hat, pa t he center..of t upper die 13b.
The second f&ﬁen%ﬁ'ﬁng ?&gﬁdgbﬁaft?sggh%es@ftﬁ@asm E3e PBcated on

t he. same axi THeifitet traatphasJas disb@se@%tﬁéexpfhetﬁl%tF%%Eséﬁt@fﬂaiﬁ-l& The third
fixing bolt-5h and third true sphere 7b are |ocated on the sane-axis |ine

that passes tihe seeand fape spharpda ighisposgr betvaeen theseeond prir pfseats Gasand

adj usting scr 9-hi L&- | Uk. f fi adj ust i | ate 8.
One end of tggyseg%ﬁgﬁggj%% %r%keg?? gsw Sﬁ?i'(t% gt%%%i%hée t%do%a%ﬂfﬁegg%&gf t he
second adjustanddilehl atfheGaspettios truadphicick 1075 ah&Wh e dithatbofRaper fedlot at ed,

t hereby making the adjusting plates 8 and _8a noyve horizon 9 Decenber 2004
15 screw 9 r GFERATRSS ghike K8, AR S}\"‘}Reét]’iﬁ&jﬁl’?ﬁ%g Qu¢ apd pheachasgspechee f i r st

adjusting  Puabng: dInIPURE o Qi B daY 164 et dd Pl RYE ARhe AarleiGel | 1 St

adjusting plate 8, one seat ba of . the first pair of seats 6a
slides on theeptiensunfye, sud tlecrespdctivheoie slsdpeddiesaitivegsupfart eadept el eby

aphor 672 an{FrEaeR WEBdEe Ssreria ol sisnes et -ng Thtre RASOREEHH Br omet er
hend 10215, B 5160 M el AL kil o e Uit ohere
described in7amnde’e. . o E :
' As Fig. 2(b) 's_hd{s’rs;fthe' 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 6 and 16 andtheﬁrsttrue spj:ié_ré function as =
20  afived fulcrum,respectwely S - . - |
~ The ﬁrstad]usung plate 8 and second adj_iisti#g plate 8a are dis-.
posed on the lowef 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 upper 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 i_s allowed to be interlocked in move-

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



makes it possible for such a fine adjustment as close to one gigidihel ke
10 achieved. Next, a descriptionis given to the steps of nolding an
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 provisiagnally nolded- ' Mre specifically,
a conpound 2 is placed at a predeterniﬁéd 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

condi tion, tdmel tenpoond tRie spheeatiad SnsilplgsbecdippEhetfaéd 6 the sob@m the
compound 2 is _.20. formed_ of g t her popl.astic resin, the conmpound 2 is cool ed

and the pr esSifbustingplpig 83 1% ’é?t“é?‘ilqt% ek eRipct wile the ldvermsriaeriof opti cal
device is takgR ypQuf piate & 88200 1 AQAl S smeﬂﬁeg%&gl. gm%ﬂﬂl i Ovs\;g]é)é td of a

thernosetting résin, the pressure applying p I'S nove er the
conpound 2 i shelseccndreiustitigtpdatet8ads brought imbb itetiin atetcon@ct @thione séat gbaken out

of the noldin die.. Thus, the optjical device s provisjopally nol ded.
Then, the “pr o‘s’rté)% %@Wﬂ%@%gﬁ _d ﬁ@\ﬂ"@étpg’e@héﬁ'ﬁ Eﬂshdlﬁrtg?f&%-l lel, ism
by havi ng theole@wsltl1%blowh@£hﬁalﬁaj9fefééa% eﬁsﬁaqlebfi@ﬁﬁé&flggﬁ% tﬁ?@g‘é@ ity of

poi nts around the tgerl meter thereof, for exanple, or a 'y, by
havi ng t he  ifaceeftbe pressum yecpiingplate d: e dTHoys, theepreseure teivinpplatas is

measurenment - i\ 3Q .struneni ., Thus, the parall.elismof.the enfir ]

provi si onal r%Poaveegtﬁ!&ﬁdﬁnﬁeffOl © %8%@&9&%?@%?%%@@@%@%3%%%% enent
result of thehprtBir] paiitflsedelcol-anddcbaad ¥Rt thidd BRRREheAMpUNt Of conpensating
adj ustment_ of the parallelism9 Decenber 2004 16 adjustment nechanismis

det er ni nel i n or der Fhs finshérueessphereat, pepaddruesnhene o ant dhizd tatsispbbeed. | n

order to corr t el . r..Qvi sid ognal d odyct thus
obtained to h’glf/éereég%rt%géﬂgfe %&)ﬁegogé&gxgglgfreg%eézﬁyglgy, }Jt‘l%gt%glf'gﬁ(fsglléf‘éem 5 .
adj ust ment mesphefdssTN Tof and bk dirrgigsd 4RO Hegiees aghttSinctheld Bt smesh] |

cally, -t.hree‘-bgl ts of the second fixing bqgl't 5a, third fixing bolt 5b and
first fix- injbeheachsbeing locatedaniba aperesoha regylay tiangleRespeetivead 10 and

second, m o1 o-piggl gbl; R0 B QLA el ELRKKLAS (LSRRG, @ 132

slant to a de- sired angle via the pressure recelVing second true
spher e 7al5 t hiphdrd Ba tqueds sptier distdnce betwoon thefirst ofuesphe® Bandtik théal and
third pair of se

true g%)ﬁerg %?n%refer'ably,. 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



16b. Thus, the angle of the upper die 13a is adjusted.so as topeshahliioph 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 slightly slanted, 15 the magnitude of slanting of the
pressure receiving plate 3 is made smalsl in conparison with the :distance
of shifting in position of the adjusting plates. In other words, by naking
the slanting of the adjusting plates snaller, the resolving power of
adjustnment in the slanting angle: against the shifting in position of the
respective adiarsdiietates @mgsd$ hen irsweldusting s votatey thpdist adiustng s

preferred th the first S C rew 9a
have a snal IP q@i‘?rgw t[ﬁ?veeéddﬁlop& hell[}r e?%letg}tl\flh\?efn%o%\%& 8?%% pl%{shdjﬂgnﬁ%e ad-
justing scr giatess, viBlskat §ef e Srasdr of scaibs 64 knd 16a shided ¢n the sdntihe

adjusting plate for the nunber of rota of the rew becones .smal |,
resul ting i revakpce rﬁ’é iﬂé‘%aﬁégtﬂdl‘ﬁ‘i@grl@ﬁﬂ%lt&i‘@ V@PS@E JHI%?Sﬁ’E?IFequ”%e

sl anting ?hgélrg%e | us 3 t%&%ﬁé‘%e%oﬁc?t SN M Rhaig, or alternatively, by

changi ng curvature o e true sphere and the radius of
curvature of the sﬁmﬂatrlyeupasniamhmgamg\ehe mcoadijrmslton&@erhmdl{)mthele
slanting angl e of the_pres el Vi e i ' .ad-

j ust ed. AIteWWﬁ%‘-F@é’P‘?m‘P‘ﬁQ gshad‘t%fnatﬁ’g Qg'id&&“?ﬁaa%‘é s B or the
adj usting pl nthfaehs Mhiuk| S thididg ! mﬁ@%tdefcnﬁodmﬂ%oa

est abl i shed &ofﬁg%:t)%fegr rredalb t he use of thegm c?orreter heads 10 and 10a. In -
ot her words, makbeltspmsthlmdomtudhhe finecadjustmendcasi closeytbag anigranstaabé owed t o
be fine tuned ac- cording to the slanting angle nade by the slanting
surface & e8fie ‘Feélspectlve 9 December 2004 17 adjusting plate, pitch of
each respective adjusting screw, radius of curvature of each respective

true sphere, mcroneter head and the like, thereby allowng a_ fine
adj ust nent of 1 gmNemesbsmp@aamptﬂéh%eteﬁﬁﬂﬁmomgwﬁﬁ‘ﬁ deviggis, the

adj usting pl 8 and 8a ar.e adj.us U re ting in
5 position aﬁﬁ%ﬁhé‘&hfi ?tpr%%%w’%ﬁghg%tn gdlggfg§%% e, iEHQHe%E a@#‘ee bol t.s
of the Secoaslo‘feleﬂdrhcﬂyhmhigtaapamensmfdfmmpmaeﬁ@ and first f|XI ng bol t
5c are fas- tened again to finish the adj ust ment of th upper 13a in

paral | el 18m By t heFirstk the optiosbdemisryismrerisivaally O’&e%’é fin
above, a co ound '@2@'&&% agat[;}gd&g%n‘é@bogfhoﬂ%?‘thé ﬂﬁﬂer'cﬁ‘e i‘ﬂ?¥ﬁd By .

repeating-th
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 oondltxon, o
the compound 2 is heated and pressed.' Thereaﬁer, when the compound 21 is '.f"j SRR
;20 formed of & thermoplastlc resin, the compound 2 is oooled and the pressure )
| applying plate 1 is moved down. Then, the molded optlcal devme 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 optlcel_ r_neasurement in-.
20 strument. Thus, the parallelism of the entire provisionel molded product is
| checked. Fdrther, based on the measurement result of the provisional mold-

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



10 as needs require, a precision device with a required degr eepefenRECithacy
in par- allelismis allowed to be nolded. Next, a description is given to
nol di ng of an optical device as a speci- fic exanple of the precision
device. For exanple, the three true spheres of 15 the. first true sphere 7,
second true sphere 7a and third true Q?ere 7b are arranged on a
concentric circle of 90 mmin dianeter to occupy the three apexes of a
regular, triangle, respectively. Wen the first adjusting plate 8

and- second adjustieng RERLAsH3 A TRLAYn BYaah | , _respec-
tively, the rgespegt |9ve g%‘f‘ﬁs?? ng:1 pl at eIs1 8:e a%hggeggr%%v%gun%%uo%% nm
verti 20 t albeyestdblisb¢dher words,, the . gradient of each respective
adjusting plate- is se up so to e the ampbunt of shiffing in

posi tion changed ngtOF %ﬂtpyolggftgﬁgpaﬁ?‘gﬁﬁ ﬁ?%?ﬂ%oﬁaéﬁbﬂﬂ?&wgﬁﬁi zont al
shifting inpagichtARed ¥ aRva athBetesARANIGREL sﬁhm%ydy?%h@g)aﬁlﬁugm In outer
dianeter is. nolded and adjusted to have a predeterm ned degree of

accur acy 5i n aidusgitient insephapismpefithe moldingenaghine BdjustedevMpge spedife sl ant ed

by I Imto the. rjqght en. h ooked  fa om operator _si t segond.

adj usti ng plcﬁ'ﬁg’ % B%Ygﬁ éf&hg eQOPﬁ«;ﬁcf’t‘%mqgg?’&Enlﬁﬁ%%gﬂg%.aﬂgwﬁ:f-’oward t he
back t her eofinamdltf a4 dredbodehiat ahd €sd fidjmiztdmctePhad & 16 andGRabaM Aterdhe | eft
side is noved by 2 mmtoward the front thereof, thereby achievi ng a pre

det er mi ned greler dead 18 aze retated; thezebyomaiing theatrper dig 13a slaptipa ded degree

of 30 accur i ' ' - e i iPreferably, the
preci si on d}\(i\/:‘%{3 ge&%?éﬁlgﬁéng%ﬁ%dr% %#Al%&)el; %u?‘tﬁ?géﬁ(ﬁé%gp |h§1ées % té?l%hdt r ol
mechani sl W€ bpletat §b} secondipadr af seats 64 ahll d6avhdithid Pairofldesteobemd?2004 18
chine in parallelismfromthe reference plane and allows the required

amount  of sHibe t iThys #he aagleiof §he Mpperdigdldasisi adgustedise asdorwstallisk e ned
aut omat i cal '%rede@kﬁ&eé&?réequgﬂlﬁﬂsﬂf eci sion device nolding machine is
a IC C

equi pped wt n automa ntrol mechani smfor. controlling automatically
nol di ng oper ati on Prefaablyste firat adjustingplabad aadstendadjutingndatel 8t es, a
measur enent necha; . nism o e ajou f. shifting..n posj.tion.of gdjusting
pl at es and t%sggh@sgﬂ&%rﬁ%@&%% e £ %ﬁé %1?%@51%?*@3’ of the
preci si ofy, deyeGg 6K sIAREY Tahb DrévsuPIPIERiNS pltA3 i MHdei R §
contri bgﬁ on to ?ét}rﬁt er .esnha}ncerrent %pf_ accur acy,%_n t he confi gur altni on of
t he precisi osontjearisor vtith the disthdescbfshifting smwpesitidrOofithe didjwgtiog plates. pr eci si on
devi ce havi hi gh degree of curacy wWith stability. MWen the precision
device is a:ﬁb&tﬁeﬁ %Ofg%a?yc@a%fﬁaﬁ’itsﬁ@%?ﬁﬁé@&&‘ﬁwﬂ%ﬁﬁﬁﬁs & ghep -
" resolving power of adjustment in"the' slanting‘angle against the shifting in .

" position of the respéctive adjusting Plate51sallowedtomcrease “Further, it
20 is preferred ﬁhgi_:"the first ai_djjlstiﬁg scme‘fy_ 9 and s‘ét':-pr_}a:_ta@ijusting screw 9a
have a small screw .th;‘ead pitch, respectively. - When the pitch of the ad-
justing screw is small, the distance of shifting in position of the adjusting 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



can be gained. Second Exenpl ary Enbodinment 15 Fig. 3(a) is a ¢aeidikd 3poaut
out plan view of the essential part of a precision device nolding nachine
in a second exenpl ary enbodi ment of the present invention and Fig. 3(b) is
a cross-sectional view of the sane. In Fig.. 3(a) and Fig. *),.the
precision device nol ding machine conpgkhses a :pressure applying plate 1, a
supporting nenber 14,".a |lower die. 20- 13b, an upper plate. 4 and a side
plate 29 acting as a supporting plate, respec tively, an upper die 13a and
a parallelismadjustnent nmechanism' The par-. allelism adjustnent -
mechani sm c admstoessplate pdshk of @Chefe@evﬁlmatgum scBew apdivrpfasratreadsur e
receiving ne r, . true her 7a.and 7b,. and justi | ates.8 and 8a.
The pressuree FRERTRAC n‘ée %I%%?ﬁ?g' foacrp %‘F?efaﬁa S ggﬁﬁﬁﬁ‘f*ﬁ%‘eﬁ&fﬁgﬁgﬁdri cal

col um, for f@aduetmenttrdilegmbdrlesd egradleat kebé stadRIFFst@Riyle. MEERANI SM
..conprises . seats, 6a _and, 6b, a.pressing bolt .28 acting as_a fixed

fulcrum a Hog@digsting platesi®anshia e adderted by aaeqyissdhemounbelehifingdn ust i ng
screw. 9.5 - q-ép:gc)éib.%g thd ﬁlbﬁtié%‘at er &Ifﬂe%eﬁﬁ et P8, ! %B@tﬁfelg b-m:g gpr essure

re- ceivin I S*sha I'ke a cyl'rndrical™ cofum and supported by
t he 30 bear ithg s2éondfiding|vdt b5, thindriotngddt 5y dadefisst daampd bble 52 9re The

pressing bolt 2 is held by the side plate 29 gnd presseq, ..agai nst the
si de. surfacens agwgta%&hés J%@épwéﬁgeﬁpwﬁgéaam iftdi e 13a

i sdi sposed' b ; }{1)@#; e

recei ving blngggﬁﬁéigs%?@negﬁgﬁ%?&gﬁm% pe &g@g@ggg%g}e&%gﬁo%g&f@ag#&di e 13b
i s di sposed iatmo¢lded oo $he same oyEyoss dascibed ineahoyper Bgtirepd:&ing tHeee stepsver di e
13b is djsposed t he upper surface of,.the pressyre applyin late 1 by
means of 10, | SnReedsrEaYIan qubreqisign deice Seifhus Tedrireddeerre CiRtWRE BFE ap s
plyi ng pl at eq)felet 403lcded b Be kigigence pl ane for an adj ustnment of
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 8ahave, iy respect.ivel a sl.anting surface with a gradi ent
and a cont act surfgg’gt"étﬁlﬁ?%}ﬂ oHdsg:ge%{ﬁ%mgg $ ?l?tbcﬁig‘?“ﬁﬁs?% " surface
of the side gt ak@mplR ctShe PreGSiosdelidel Bov é:a685e MR thRsL the PReRE@Aght into

contact with the in- ner  surface of the side plate 29 when the first
adj ust i n#p pl theelist 4rep sphasad, second true sphere 7a and third true sphere Tb are

arranged onaooncentnc circle of 90 'mm in diameter to occupy the three
. apexes of a rogular triangle, respectively. When the first adjusting plate 8
 and second adjusting plate 82 are moved by sbout 1 mm horizontally, réspec-
- tively, the respective adjusting plates 8:and 8a‘are mmoved by 0.05 mm verti-
20 cally. - In otherwords, the gradient of each respective adjusting plate-is set
' 'ﬁp so as to have”the amount of shifting in position changed -verticaliy 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 predetermined degree of accuracy in parallelism, in order for the opti-
%5 cal devme to be slanted by 1pm to the right when looked from the 'operé.tc";r'_
o sidé; _thg second. gdjusﬁng plate 85 lodabed at.the i'igl_lt sicie is moved by 2mm .. )
- ‘toward the back theréof and _ﬁiri:hei: ‘i':he-ﬁ'.t_"slt adjusting plate 8 lgiéabed at t]ie_l' |
left side ié moved by"2 mm toward the front thereof, ihereby achieﬁpg a pre- -
. determined gradient. Asa f,esult, an dptiéal device with a required degree of
30 accuracy in para]ieﬁsm is allowed to be obta_i_ned.l. ‘
| . | Pi;e'ferab];_y, the precision deviée 'molding machine of above further

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



adjusting plate 8a are put in place so as to be freely novabl @pecempber 200
respectively. The true sphere is conprised of a first true sphere 7a ané a
second true sphere 7b. A first pair of seats 6a and 16a are di sposed on
the slanting 15 surface of the first adjusting plate 8 and on the surface
of the pressure receiv ing block 15. @Qge of the first pair of seats 6a and
16a is fixed on the pressure receiving block 15 and the other one is

di sposed on the slanting surface of the first adjusting. plate 8 so as to
be freely novable: The first true sphere 7a is |ocated between the first
pai r of seafBingdngpagelidym fromAbe seforedcppliane ehd sdatvs thb requidambubb ar e

di sposed on .Sl | £th cond adjusting plate -8a and on
t he surfaceog%m’?tﬂz" %{gedssgg)rnz&t?lfé%%ﬁ\t}? r]flg’lglfl?)e?ﬁ f%.eg‘:é%“%#?ﬁ@%?g pair. of
seats 6b andldbhthesofdgeiag precisha @a@sSubRlifeeichingidbosipdd wvatdahhe ot her
one 'is disposed qn the sl agti_ng surface of the second adjusting plate 8a
so as to b&uferaasconitel mrechaniymdor eontealling autopmasicein aredding gperadioth ar e

f d 5 : ' ' h .. On d
of aach Peshiarrysl® SR echin R BLLIRARE IRLE Bl el hlhe 100 ha

a cone shapeaism ef 8pt ameuntsf shifidwy ingrditichef adsptng pltesandtieldped receptive
surface's accept,.and engage ith the respective trye spheres 7a and 7b.
These pai rs‘%c?f’g’éé%éig' %"‘,Cﬂlé?pe(cg‘éf“: pr%ggn%ﬁteaﬁg the Brefeon dewee mpldipe sane.
material as fi{ihidd HauSRNRlavidta AR AEHEAR ?&&g i 7bis

| ocat ed between the second, pair of %%a(%os 6% arllljﬁ 16 ?fé ecaglgl'gt{ognce

bet ween t he apewssy iythrotonfigragiod of ke precisiont devicedp bermoldad srdsisoad al ong

t he perineter ,qn t side..surface aof the .pressurg receivi.ng 9 Decenber
2004 20 |o&‘&°@%‘%°2%?%r98§1~?8‘%§“? ﬁ@“&gé‘t@éﬁﬁé‘a%‘t szf’éﬁ“{% ‘%&b&‘é‘? ‘bol t 28
and the secyWRa the Yeeckititisvidlis ¥ QitRAPBEVce, btCoxf il BetcdIRhE oSy 11 St
true sphere 7a_and, second true sphere 7b are equally Spaced from one

anot her al ofanbegamad me- ter on the side surface of the pressure receiving
bl ock 15. 5 When the parallelismof the pressure receiving block 15 is

adj usted, these pairs of seats 6a, 16a, 6b and 16b and true spheres 7a and

7b serve -t h&Sckomd Exerpbity Bimbvdith@itsm tti ng menber, respectively. In
addition, the true spheres 7a and 7b serve the function of a fulcrum
respect i¥el y. Thr e&igi 3@hts »oprtipllyceut wyt plamvierxefidenessertial namt ehaare not

shown in 1 r VM A e d] d rplate-4 or t he side
olate 20, atredSofli @S haRg ShaBefh SIS IABE R el otia s > 0
adj ust ed, t heresentiinemtioendiNig 3@)lis & crosé-semiboahlvibw of thesapiessur e recei ving

Plock 15 so At U 5% ‘and . 50), the precsion devico 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
) \-.,‘meclvxanism comprises .seats 6a and ‘6b,- a,pressing bolt 28 acting as a fixed
 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-
. 'éei§ing 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



justed parallelismis nmaintained. One end of the first adjustépg.speeMod iS
brought into hitting against 15 the side surface of the first adjusting
plate 8. Simlarly, one end of the sec ond adjusting screw 9a i s brought
into hitting against the side surface of the second adjusting plate 8a.
When these ' adjusting screws 9 and 9a,qare ro tated, the adjusting plates
8 and 8a are noved up and down. The firSt m- croneter head 10 is |inked
with the other end of the first adjusting screw 9 by 20 neans of a first

joint 11. Th t econd m cronet 51{ 10a is linked ELPE r end of
t he second agj us PIgHs c‘i’aé%‘”é‘ae%(if s PG PR SEE BAREY }Q%? f’ié@a These
i cromet er hewes dik01 g a@asmaweetﬂlelteﬁﬂ SToLiRE tS BHEWSp? Bdsfa e shift

in position _and determ ne the anpunt of shifting thereof;, and further
neasure - arl@l“’ébﬁllel I3hnis flweosedwerthe@ppsmmface@fthermeemyeappbwetdatehle nol di ng

25 machlnet fin t as close to 1
m cron. n| pu Hfglli(l;vg‘%hée‘lgm Cl’ngIzé ‘I%g p%f) nﬁ?ﬁsqreﬁséuﬁlagt es 8 and
8a are rnsve¢1mgepmedowmeras¢hé hefeﬁseat plandor anadjabnadie of pRMEEIisY, S| i di ng

on the respective slant.ing su ces for med on the adj JStI nge gl ates 8 and
8a, thereby havi ng’ﬁ%%% JZ;}?‘&’EHB leade. . 15

adj usted.  LSortDafubiilblate sahe;rﬁerﬂxéé% Jﬁﬁl%pﬁge h%ﬁge yiEEe Y nd

bl ock 15 agai nst the reference pla IS a 21 Next ,
a descripti cpiatesSaghaeen respebheelg,taephnehgrmkfawguﬁna(gmdleﬂﬂ amiiawceﬂtacby t he

use of a precigion devi ce nol di ng.machi ne structured. as scribed in above
and adj usti r%“fal’f@ 'illhed’Pg-ﬁWéraB'ﬁFlc’ééhe Huipr surfage Pf&setm GtPi]_é*‘.t‘%)pt i cal
devi ce ifp prayi srpsalcbrtaepta%es%@ésaee%gltge Y i fg%s%[wwigﬁh%ms pl aced

at a predeterm ned position of the |ower the pressure
appl yi ng pl ane surfase |of thedidetiiatec?d whanithe ﬁmteadjumg pl:nee 83tmd geoond oget her

th th di. h ot Under t -t th
comoung 5 1 &eitetR & s R 35 bRk o 84 i frodlf Bovile: SRERRY: 10 2 | o
formed of a ther rmprl@estme spBérells céPriGI LA 2rbeSs dplﬁ?é?ﬁ!aﬁﬂ% dchgnor es-

sure applying plate 1 is noved down. Then, the rm optical device is ta-

ken out of tiwue Aphere ¥y dlﬁeﬁl‘shl?éﬁqflﬁeaté@ﬁmdnlﬁ tife slanting noset
l'ing res S noV, after the conpound
2 05" halherbifadof B iR 8RR Biska et B "Ja%e é’f"ﬂﬂ@er?saesnmm o he
nol d . ingblock 15. One ofthe ﬁrstpa:rofseats 6a.and 16alsﬁxedonthepressure

receiving block 15 and the other one is dlsposed on the sla:atmg surface of the_ -
" ﬁrst adJustmg plate 8 so as to be freely movable The fitst ta:ue sphere 'Ta 1s -
~ located between the first pair of seats 62 and 16a. A second pair of seats 6b.. . - RR
2. and 16b are chsposed on. the slanting surface of the second ad;ustmg plate 8a
and on the surface of the pressure rece:vmg block 15. One of the second paJr _-
of seats 6b and 16b is fixed on the pressure 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-
25 persteel 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 cone shaped receptlve__ . | |
: surface a.nd the respectlve cone shaped receptive surfaces decept and engage - e
| "w1th the respectlve true spheres 7a and Tb. These paurs of seats 6, 16, 6a;
16a 6b and 16b:are formed of the same material as the true spheres 7a and 7b.
| 30 " The second true sphere 7b is Iocated.between the second. pair of seats 6b and
o 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



15 ing die. Thus, the optical device is provisionally nolded.ghheRhbeld84
provi si onal nol ded optical device is checked for parallel- ismby having
the parallelismof the optical device neasured at a plurality of points
around the-perineter thereof, for exanple, or alternatively, by having

the' -interference,,stripes-: rreasured by the use of an optical neasurement
in-. 20 strunent. Thus, the-.parallel i< of the entire provi si onal nol ded
product is. checked: - Further based on the nmeasurenent result of the
provi si onal t, I f _co n n ust nent of
the parall el rBs?!r)n& gﬁﬁl}géﬁgﬁfg o tﬁ ginS?%fcnelbg déét etrhrgnpd%‘d’[}%)“n i?ﬁ%?g‘? glté*t e
necessary parad tehe sphere 7b- bé’rdst |thehp2ﬂssﬂ§ bblt 281 fhet thuR pBEFETE atde

paral lelismof th r ovy al ol d; &l ct thus obtajined to have a

pr edet er ni ned™ © &Pt ergqﬁlﬁ'r&?ﬂuaﬁhéﬁ %‘)Pef"il%ﬁmth@i alongthg PeE®Rani sm of
t he nol di ng r@ﬁbh'ﬂ@esﬂi@saﬁh ly, three bolts not
shown in the dravm ng are I%ﬁ%ﬁ%g%%%e?ﬁ%%ggtm%ﬁéro- nmeter head 10 and
second ni & the gralielisar of the presdyret teeeiving hinklk 1§ is adudtéd; thpger die

. 13a slant to n sure,rec bl ock 15 true
spheres 7a ad%u%ogsﬁgtlgr gbgséd)aﬂé g@) 2‘1‘%&“‘* sphe ’?ﬁ?af@g%m €1’r@-‘18*ngl e of
the upper di eickef d trandhiGhe thenthe@Stedbtclivdlya Bh edﬁﬂx

accuracy 9 December 2004 22 in par al Igéeal [ smy Pr e?g(rﬁgigjlﬁ{?h@%ﬂl r% adj usti ng

plate 8 and @@oﬂdsemtl@tﬁunghqnoﬁaeﬁ@mm:@psw@btly sl anted. By nmaking the
gradi ent of the adj L D¢ % IIer the r sol ower, of |

adj ustment in the slld%{d ‘Tmhg gab F‘g aﬁ%ss&t é“cg’%’rgnﬁh%ltw of the
respecti v acl;heslh'awgtgphﬁtcBSpoSed ahltm\&pbe&(plat@qr&%ﬁQhe Eideiplhae 29i t Afles
preferred th t he II rst tg.pUStl ng screw 9 and second adjusting screw 9a

have a smmal | PEPSSUFQESaiFE dpek IM@md.\tbese theefivovi ng of
(h 5T o i B S AP IR

estab- |ished or co use 0 m cr ome
t hereby 10 mmmgmmmmlmme a fine adjustnent of 1m or less, for

exanple. Thus, the adjus | a . and 8a _are ust ed by a requi red ,
amount of shifting rr“ii‘ift?ls‘?f{l B%I%Frt"dil‘tsﬁ'égﬁ@?r“t?&ﬁmt‘ hijfieg agsiast there
Then, thest hrge sikROddrfacalof tﬁ@ﬁteeaﬂlssag Mtk @, f 'Sphdlldr @&&*8& g
par aI l elismof the upper die .13a use o ng mac pr epar ed
as descri bed dnd adjestayg 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 adJust:mg plabes 8 and 8a are Hioved up* and down. * The first miv
) crometer head 1013 liniked W1th the other end of theﬁrstadjustmg sc:rew9by L
20 'mea.ns ofa ﬁrst joint 11 "The second mcrometer head 10als]mked with the.

_ other end of the second adJustmg screw 9a by means ofa second joint lla

These r.mcrometer heads 10 and 10a drive the adJust:mg 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 mleron.

| - 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 sltdmg on o

:the respecttve slantmg surfaces formed on the adJustmg plates 8 and 8a -
: ~‘;', thereby havmg the grad.tent of the pressure recetvmg block . 15 adjusted As '
0 a result A .
“the .honzonta].ity of the pre:ssttre receiving block 15 against the reference'fplane |

is adjusted.



15 conpound is nolded in the same way as described before. Byoprgpedki M4
the- se steps as needs require, a precision device with a required degree
of accuracy in parallelismis allowed to be nolded. Third Exenpl ary
Enbodi ment’': 20 Next, a description is given to a nethod for nol di nga
precision de- vice in athird exenplarg enbodi nent of the present

I nvention. In the pre- sent exenplary odlnent t he nol di ng. machi ne as
described in the previ- ous exenplary embodi ments is used. The nol di ng
machi ne conprises: (a) supporting plates (4, 29); 25 (b) a parallelism
adj ust ment mechani sm (3; 7, 8, 8a, 15) held by the support- .. ing plates,

wherein the paralle es a Lessyre re-

cei ving nenber; an ?ﬂ?%%ﬁ%wﬁ %%%thge Rgl ng g ace! 1a tdlrjglﬁgm' tting

menber, a fikedhé unlse ofimpaadsian depiee mhold@grmﬁfdlﬁﬁe sr:mct(ueéd ap degpded dh e

di sposed on t | ower,.surface of sure rece| ving mem ber (13a); (d)

a pressure. E %ﬁ%ﬁ% ‘%‘f)PaF F”s“fr?g @ldpvigthhd down; 9 December 2004

23 (e) a kower die e sure
;ez-p)thg bpoa edvied id vﬁ%@ﬁg%{jﬁld&f 18brd RCREAR

appl yi ng pI at e; ng contr means I Xi*ng rrerﬁber to
fix the presamompoanéﬂwsrp@eoedrdbarpnedomrmhedmpmntofmbe ldwerl dié @3b 4hé nol di ng

Tecatvi ng mehi e eseeh ephirig BBl Ehho theigh hev e%pi%wérdiefrﬁésswe

pressure recguytdp@tHERWitPeHe %S E5a éofbegag@@a&f Wﬁdér'tﬂ% &P

operating neiber, thereby 10 having the adjusting plate nove
wherein, as tiee, ﬁﬁjmsmpugdghsah@tﬁéan@pmei h&'mm;whendmoomp@unénber i s

ot anted 402 P RREF RS B e S ST 6P e

by | eadi ng teuﬁnaﬁﬂjuegymﬁu Rfméhd deml I'TdnsthdxablegBpting depRels ¢i.e and
15 the | ower _di e; I Xi ng the evfssure recei ving nenber onto the

supporting p [l{gp@ubp en the compound 2 i is formed of a thermoset-
hng resin, the pressure applymg plate 1 is moved down after the compound 2
is hardened_ After that the molded opt'ical device is taken out of the mold-
15 .7: ' mg die. Thus the opt1cal device is prowslona]ly molded. |
o Then, the provisional molded optloal device is checked for para]lel—
h ' 1sm by havmg the parallehsm of the opmoal device measured at a plurality of

ZIo

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

R 20 - strumeant Thus the para]lehsm of the entl.re prowsmnal molded product is. .
' checked_ Further based on the measurement result of the prov1smnal mold-
ed product, a proper- amount of compensating adjustment of the parallelism
adjﬁsfnieﬁt mechanism is determined in order for the necessary parallelism to
~be established. .
25 Inorderts correct the parallelismof the provisional molded product-
.. thus 'obtajoed to-have o peretermined degree of aocuracy; 'the oarallelism .
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



of the fixing nenber under the condition where the gradi ent 0§ pbhg.rbf B9
sure. receiving nenber is adjusted by the parallelism adjustnent necha-
nism 20 (3) having the pressure applying plate lifted to make the | ower
di e and upper die engage each other, and ' nolding a conpound in a nolding
die formed of the Iower die and. upper die; and (4) taking out a
provi si onal nol ded product as described2by having the |ower die noved down.
Preferably, the nolding nethod further conprises the steps of:. (5)
measuring the dinmensions of the provisional nolded product; (6) repeating
the steps of unpikiabelisam adj ust ment of the gradient of the pres sure
recei vi ng nmenber af

el.. Kisnge~a. .gonparisaon et ween the. di.nen,si Qns
nmeasured on the pro 'e&rgﬁ?l’ t‘h%@&%ég%%a%ﬁa 3%?%%908’&?&%‘8&85%%3?’90%
thereof ; andafe/dlighflgichintod aBRimulifethagirdiigt BB (M udthgdplhted$inallepol ded
product after. 9 Decenber 20Q4_ 24 repeating the steﬁs of making_an

adj ust ment othe wesolgmgaoster obpdiuplanest 4z thesslpating aagleiaggings theshiftmeginer abl v,
the transgi t}i] Il ' res: er i Vi ng nmenber
and the oy ekl BB rebdecklvd BORSEE BlAIEE R AIDG R Bne Yl GRS O, TOT
t he pressur eiy preirved thatethieefirsaadjusting scepo 8 tdmiDsqbad adjundingheradjoast i ng

plate is nmoved by marg pul at|jng the operating nmenper in _the step of_ making
an adj ust nenga‘éﬁ a@ﬁ@wﬁcawéhfeaéfplmherﬁpé@@%é rgft@rwnYel ,Eb%@m,n&%reby
causing the | V4 e i kL menber
W Th the 1 xo FUeig PA%YS Ba BRI RLAENERE nbil o o RN S ot of
t he pressur elislakovéondirmediinr thesusadf tisd priciometekbeals Hipnd 10anthetebyf t he
paral | el i_sm betweepn t he. er die and the lower.die. Preferably, the
D st | ndOpl BARES boSHIS I Fke & B alitmAR ROt i ori i, SopaRla t hey
transm tti ngTHREbE. AUSEnSPIdtBeeSIANtd B8 SUflBERbAS RIAY MBbiMdop! at e
nmoves in the step.of nmaking an adjustnent of the gradl ent of 15 the
pressure recehif@n@mmsﬂmnamilﬁteatwlt@aﬂshergﬁamﬁpm ¢heree Ihen) thethrasem
bolts are fastened again to finish the adjustment of parallelism of the upper

die 13a. By the use of a molding machine prepared as described in above, a

15 compound 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 accuracy
in parallelism is allowed to be molded.

. 'Third Eremplary Embodimest”  ~ ~ . <7 -

. 20 ‘ Next, a description is given tba‘m’ethod for mbldixég 'd precision d‘é.-
vice in a third exemplé.rjr embodiment of the present invention. In the pre;- |
sent exemplary embodiment, the molding. machjne.as described in the previ-
ous exemplary embodiments is used. The molding machine comprises:

(a) supporting plates (4, 29); . .
25 (b) 4 parallelisiii adjustment mechanism (3; 7, 8, 8a, 15) held by the support- -
. .ingplates, . ... . S ._ ST e
| . vk{hérein tf;e ﬁa’ra]leliém aldj'iis_fment ﬁiechan_ism,camprisés a pressure re- .
ce1v1ng r‘ﬁenﬁbé_r;_l an a__cljﬁsﬁri-g"platé .w_vith g'_slaﬂting‘sqf_féce, a transn:uttmg h
Lmemb‘er, a ﬁxedrfu:lcrum and an operating membér;‘ :
30  (c) an upper ld_ie dispos'ed on the lower surface bf the pre‘ssu_fe rece{ving mem-
T ber(isay o | -
| (d)a ﬁressﬁre, applying plate (1) that is movable up and down;



ber to slant: Preferably,. the adjusting plate, has a slantingpsifaceow th
a slant- ing angle, the transmtting nenber has a pair of seats and a true
sphere di s- posed between the pair of seats, one seat of the pair of seats
is fixed onto the 20 'pressure receiving nenber and the other seat of the
pair of seats slides along the slantin? jsurface as the' adjusting. plate is
noved in the step. of neking an adjustient of the gradient of the pressure
recei ving menber, thereby causing the pressure receiving nmenber to nove
via the true sphere and the foregoing one seat. Preferably, the adjusting

pl ate conpri g&sa toner. A1) idighoptBbrShOlupfef blidhcadf it prrgsurt applyame a
second adjustin |late, t ha first adjusting plate and second adjusting:
pl ate are. IocaR rapart from each other and the distance be-. tween the

first adj ustl o B rdiRSeddsXgg ful crum is the sane as the dis tance
é’%ﬁj’ v el

bet ween t he s con usting plate and the fixed fulcrum 30 Preferably,
the nol ded prigida fikingsmembaptol fathegpesaere rédeifing aiknbert dito tipeswtporiingrenber
conprises_a. mcgroneter and a screw linked with the mcroneter, the

adj usti n95 pl at afas a slanti ng surface 9 Decenber 2004 25 vvlth a slanting

angle and, in the Smrﬁldmgﬁoa%ﬁghggﬂﬁg@%fjoﬂ he gradient of the

pressure receiving menber, the screw s rotated by manipulating the
m cromet er tdlhabgmmemtﬂnsnt Ofg:hpmaeseuteaeshwingmﬁrqbesl tion, thereby

ca n the pre Le,rece n a the transmtting
menber 5 Next, VESHELHHA 568 BhARLSane dhe GRS o Lt Brsp SR e G E PR | cal
device by the bhﬁeodhi priseBtRE | stéP Bf ‘i@éﬁﬁﬁaﬁﬁ?@h@%ﬁé@ﬁﬂb%%éiﬁbeictwr% as

described in above and adj usting the parallelismof the opti cal devi ce.
The nol di¥g rneb#dds the ahvslingplale movede andr egoi ng first and second

ol dod. wor o spRBpRb ety atihng b fbSR PN ERe K NAR, c

position of thesllaﬁwarudlthe tednsaiicting hemuehmmehsmammuﬁgetsml is
lifted, thereby havi the lower_die 13b and upper "die. 13a puf 'fogether to

engage each ot heivot @e#ﬁene@frfépmﬁﬁureweewe@%mba gdjusieds thereand

Peain. the compalug rd @ STEIpLARARERR Bl ROREL) fe S AR TS ©

noved dowth Thethe Ioker t’mj ded
@) ﬁmug the pressure receiving member onto the supportmg plate by means .
_of the fixing member under the condltlon whexe the gradlent of the pres- L
su.re recelvmg member is adjusted by the para]lehsm adjustment mecha— N
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 receéiving member after. makmg a. companson between the dimen-
- 30 s1ons measured on the prowsmnal molded product ard the desu-ed dJmen-
| sions thereof and

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



optical. device is taken but of the nolding die. Wen the compgaggbgdd@4
formed of a thernosetting resin, the pressure applying plate 1 is noved
down -after the conpound .2 is hardened. After that, the nol ded opti cal
device' is ''20 taken out-of the nolding die. Thus, the optical device is '
provisionally nolded. Then, the prOV|S|onaI nDIded optical device is
checked for parallel- |sn1by havi ng t he paral lelismof the optical device
nmeasured at a plurality of points around the perineter thereof; for
exanpl e, -or alternatively; by having 25 the interference ' strlpes
neasur ed by t herepegideg thsf stgps ehiaking ae adinstmentt ofi the gradienupibtie. pl?hus t he
paral l elism o rovi si onal nol ded product is. checked.
Further, based %ﬁ£?%mgﬁﬁgé%P§hent result of the prOV|S|onaI mol d- ed

- product, a proper afeefatally, thetpansdtiingmadibes i9@RhoRl HebRegtthal gred.i sm
adj ust ment mechani sm.is determined in _order for the _necessary parallelism
to 3a be estShE? reteddng mreBbereand éheedmseeg hateptheafined fdesust fixprse-

Dt Cncour acy, CREAT Sof ERHIUL the R OO LALNAL H-IRY 2oR b SAEbSH M. (TO
t he nol di ng readhthecadjestan plateis. ml!vbedeb;s p:mn;iulatmgtlhe/opérhtlﬁg mahbes iaf the

second fixin bolt 5 hird fixin boI 5b and firsf fix- ing holJt 5c are
| oosened and 43R P ’Flaﬁﬁl@i' %HO 1 the-gradient of e PrgssureRecaiyingead 10a

are rotated, ﬁ@ﬁb@f%haﬁhyr&uk&% HRPBresting rbadvitigdbnilr 30 dfovt Fia! (i angl e

via the pressure receiving nenber such as the pressure receiving plate 3
or pressure rteawsmitinge bleodier ¥ath sk Giret ftﬂmns@itex@as?apm t Ab mdresultje

sphere 7 pair of seat 6a_and_l16a .and pai b d 16 Thus, the
ahote’of The H sehinmeorthe Br&hey e Bonbedt iRt fudls ot aivet dogr co
of accuracy menﬂo@rtaébelamemmmﬁé&rmem&eéndleaeaeﬁélrotwe&qlé)e nol ded is
nol ded again by the use of the lng machi ne adj usted as described in

%ﬁ

above. _ Further, a&ﬁ@é@lﬂﬂ@@tﬂdd W@g&)ﬁh@h@g@pﬁa@mﬁwéan‘ed Thus,

a ol ded prody Sk accura ons |s :

pr oduced. Ac%l%l’at’jl a‘r"f&q %%m%'\t%g%ﬁqeﬁ&%we% ﬂlé%%? 5@? g S“"é% , menber.
i s adj usted ]eﬁijﬁﬁnﬁélﬁlﬁteﬁl@vélslﬁrﬁl@fstdﬁ fimaling Bn Gdpditeeht of the &éﬁddf t he

di mensi onal error of the polded-product i's allowed to be adjusted to close

to 1 m THus thedeeesermgecemmees}beeuteﬁ@hy ceeime tmhenerewg Iﬁ%‘ﬁnﬁ gegt t he
pre- ber to slant. <
| Preferably, the ad;ushng_plate has & slanting surface with a slant-
’ mg angle ‘the &ansmthngw;e—vr;tre;'has apaJr of seats and a trtle sj:ﬁere dis- l o _ o
_ l__.efhthe paif’ ofseatsxsﬁxed onto the __" n SR
90 Ppressure. reeewmg member and the other seat of the g pau- of seats shdes along N
the slanting surface as the adjustmg plate is moved in the step of me.kmg an

" " posed between the pan' of ats

adjustment of the gradient of the pressure receiving member, thereby causing
the pressure receiving menebefte _n:tove via the true sphere and the foregomg
one seat. | . |
25 - : Preferably, the adjusting platé cempnses two adjustlng plates of a
.. first ad;ustmg plate and a secend adjustmg plate the first ad,]ustmg plate and. L
second adjustmg plate are located apa.rt from éach other and the d:»stanee be-" .
- tween the first adjustmg plate and the fixed fulcrum is the same as the dls |
tance between the second adjustmg pla’oe and the ﬁxed fulcrum l
30 " Preferably, the molded product i is an optical deywe. _ _
= :Prefefab_ly', the :ebe.raftingr member_ compz_'ises a micrometer a;id a

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



sent invention, the gradient of the upper die is allowed to Led
in or 20 der to obtain a precision device with a required ded?ga%ﬂpgﬁgb
accuracy in parallel- ismwthout being affected by the accuracy and
thermal distortion of the ma- terials constituting the nolding nmachine. As
a result, a precision device wth excgklent dinensional accuracy is
obtained. In addition, the nol ding steps I nvol ved can be readily

aut omat ed. Moreover, by havi ng the nmagni- 25' tude of gradient of the
adjusting plate and the radius of curvature of the true sphere varied, the
resol vi ng pomeﬂa@Shadpgsn@emmddmnhbemesﬁab&mmheﬂaﬂﬁeemymxﬁd@epedbet 2004 27
VWhat is clai ggeC|S|on de¥|ce nol di n gg hi ne conprising: (a)

a supporti ngngﬂ}ft gresgu'(abrja iying membet, the SRV S dpaHPeHIRg e by sai d
supporting pligtietéClo @ulb ¢RS YAfasARP I8 %o ehet ﬁrb@ﬁﬁoﬂ %h@félﬁ?%ﬁsrﬁg and
down; (d) a lower die disposed on an upper surface of said pressur '
appl yi ng pl atke Presgupeafcaving peinipr doslanbyiatbe tsnsenittingf memhempper  di e

di sposed gn said parallelismadjustnent nechanism wherein, when said
pressure applying plate is -noved upward, said upper die and | ower die are

engaged with each oNegt, o deshiptiortisEtesl toghe sRps WP aidkdiAg snlogneerdebicel ism
adj ust rent nmechani sm conpri ses a prey=__ 15 sure receiving nenbe an

adj usting pl S‘Yé ealsepéﬁsnﬁeeemgiemmdms Iﬂ@@léﬁe mw%ﬂaﬁdsmbeéperatl ng
menber, wher diagedp kB JRIBAT of BndoBRONCHAE! VORD Saydlpr essure

recei ving ne er an justing plate, i f1Xed™ rum

fi xes secur emyethod ms&ﬁbedﬁnshe foregobssfise an ot legerﬁpm embodineatsd
supporti pI ate, rTE{aere n Saca(l adj usting, plate is_npved by having said
operatind? menber %PEB Sgwcsipravigiozally molded 5 Mere speeifi member

s sl ant ed ek ctgﬁtolmld %R Pladet st 0 PR AR A odtiBh bPihe theab I3h bAGS™ L1 Ng

nmenber as sai
then the pressure apply:ng plate 1 is lifted, thereby havmg the lower die 13b
and upper die 13a put together to engage each other.

Under thrs condition, the compound 2 is heated and pressed. Thereafter,

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 opt1cal dev1ce is taken Out of the moldmg d1e When the compound 2is
_I form d of a thermosettmg resm, the pressure applymg plate 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 optrcal 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 prowsronal molded product is . :
. _ checked. Further, based on the measurement result of the prowsmnal mold-
o ed product a proper amount of compensatmg adJustrnent of the parallehsm 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 product. )

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



25 plate is being noved, thereby a. gradient. of said pressur |
menber is adjusted. parallelismbetween said..upper.. die ;éﬁgéﬁﬁng?gaer
"die is adjusted, - fluid a .. conpound in a cavity forned in said nol ding
die is nmolded. 2. The precision device nolding machine according to. Caim
1, wherein said adjusting plate has . B slanting surface .with a slanting
angle, 9 Decenber 2004 28 wherein said ?ransnitting menber is noved on said
slanting surface when said adjusting plate is noved, and. wherein said
pressure receiving menber is slanted as said transmt- ting nmenber is being
noved. b 3. The precision device nolding machi ne according to Caim 2,
wherein said transmtting nenber conprises a pair of seats and a true
sphere, disegﬁed betmeeg sai d gair o[_seats .Wherein one seat of said pair
of seats is 3NYEPBhPPCEARI§HPEER molding marhing {5 adustetheMogPedin anot her

seat of sai ¢apai fhe&f biBASEHE bR %ilhg%Eol_é 8h de3l LRL gg)glt's!g{] %%%ﬁfﬁx?ai d

adj usting plate as said adjusting e I's being no erein said
pressure redsg\boldcraratlersened aod dbe firsi mErametendeadiér andsmosdindeone seat

as said another sea bs sliding. ,,15 4. The precision,.deyic | di ng nachi ne
according t omﬁﬁeﬁrsnﬁ‘?‘il a\%ﬁ%?"‘gﬁ%’%s El?ﬁe%qugﬂiélepﬂ‘%eé d&%ﬁ%‘i‘ F@Q’Emg‘? ﬁé{gadj usti ng
pl at es: of5 a gidedSdnghiidthb Ppoedaliad &o@iﬂﬂ:gaméﬁ%@flgu&ﬁ&élﬁié ﬁl@sﬂh@tr@oeizﬁgﬁl%r ei n-

said first adjusting plate. and second adjusting plate are k. at ed
apart from dugte dphpressuradrespiving blogk 18 sseemd trusambern 78 aind thindsruedj ust i ng

plate and said fixed .fucr e to.a_di stan bet sai.d cond
adj usting plsggléreaﬁ%%% t#se %(n%adg"?‘gllé?‘ ﬁﬂﬂi plg.}r Oiﬁéa%r . c?‘gmﬁﬁdeﬁn&%iﬁ%l di ng
machi ne accouhleef the dﬂtp;ar dicl13a heyeited sebdablihs prédkidinaihed @epRE gges t wo
adjusting plates of a first : _
accuracy in parallelism.
10 ' Thereafter, a product to be molded is molded again by the use of the
molding machine adjusted as described in above. - ‘
Further, as needs require, the foregoing 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  toclose to 1 pm at minimum in gradient. -As a result, the dimensional error
- of the iholded product is allowed tobe adjusted to close to Lpm: =~ - =

_ | 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



adjusting plate and a second adjusting: plate, and wherein sapg.ib¥edos
fulcrum first adjusting plate and second adjusting plate are |ocated on
t he apexes of a regular, triangle, respectively. . 6., The. precision
devi ce nol ding 'machi ne according to Claiml1, ..further: conprising. a
fixing menber to fix securely. said parallelism adjust 9 Decenber 2004 29
ment mechani smonto said supporting neffber, wherein said fixing menber has
a function of fixing said parallelism adjustnment mechanismonto said
supporting menber after said parallelism adjustment nechanismis adjusted
in paral | el i sfh#erigofclgned e precision device nmol di ng machi ne accordi ng
to daiml, wherein said upper die and |ower die are adjusted to an error
of 1 m mninumin parallelismtherebetween. 10 8. The precision device
nol di ng machi ne acchr diAgrdesidd ddvidelmoldMpemaiing dhpBRLRG: Si on device is an
optical device. 9. The preC| sion_devi ce nol di ng machi ne accord| ng to Caim
1, wherein said op@ra@ﬁﬂ@@ @Fat?;orrprl ses a mcroneter and a screw 15

|l i nked wi gh said m oge}ag l.at e saslantlng
surface Wlsth a slan ¥ng anéllleﬁggf\;\ﬁﬁjrugluﬁg%tgn%%%?% ﬁ%lar%‘fg rtng

mani pul at i ngpkaste;j mcrometer, :Werein said adjusting plate i s noved as
said screw is being . rotated r.ei nl sai.d pressure recejving nmenber is

sl anted vi a.sai d trQns?’rPYesﬁ?‘??dipﬁgfﬂ%Paé% ]%aéllﬁméﬂ?ﬂgt‘@r?gl dAlos®s i s bei ng

noved. 10. A preci | ag@;@u
supporting plate vvls(lt:1 Qéﬁ@&%ﬁ?ﬁ’ﬁ+§§?§ﬂan e (%Sg%@%E%W%I Ism

adj ust ment nebiteni sm hel d by said supporting pI ate Ce .(c) a pressure
appl yi ng ,pl ate that, | s noyabl e and down; (d) a | ower die di sposed on an
upper swlﬁace of sdPd B l@'ﬂ Iﬁ%ﬂl%@pﬁ‘%‘le :

(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 'molth'ng 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 sald transmlttmg member is dJsposed between sald pressure
| recelvmg member and sa1d adJustmg plate T * - ,
_‘ " " .wherein said fixed ftﬂcrum ﬁxes securely one pomt of sald pressune s
20 receiving member and said supporting plate, o
' 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



(e) a nolding control neans; and {l) an upper die disposed onggaiethber 2004
paral l elism adj ustment nechanlsn1 9 Decenber 2004 30 wherein said

preci sion device is an optical device, wherein, when said pressure applying
plate is noved upward, said upper die and |lower die are engaged with each
other to forma nolding die, wherein said parallelism adjustnent nechanism .
conprises a pres 5 sure receiving nenber, an adjusting plate, a
transmtting nmenber, a fixed fulcrumagd an operating nmenber, wherein said
adjusting plate conprises a first adjusting plate and a second adj usting
pl ate, wherein each respective adjusting plate of said first adjusting
plate 10 and second QgliMatdRduRhRhittid}ASeRbSE 8 HokvitDorSskid alaating slxfae
gradient, wherein said fixed fulcrumhas said first true sphere, wherein
sai d transnlttlmdwnEﬁﬁeﬁﬂebﬁﬁphgéé“@ngéeﬁd true sphere and a third true
sphere, wherein said opefaling %@élﬂ@&cﬁﬁﬁgﬁhéﬁﬁerﬂs Elah&ld seReidatddcitrenber

| .5 to nove said first a§|ust g plate and a second operating nenber to
nmove said . secaing rashkests eingobeted, wherein said each respective adjusting
plate is located between an upper surface-0f said pressure receiving plate
and said upper plate, wherein said second true sphere I's disposed between a
sl anting sur- 20 faceaofThapﬂm@nndEWaﬂpddnmngbhaﬁ@au diaginClagpér surface of

sai d pressure receiv- ngt di sposed
between a slanting suP®§ %ﬁ@%ﬁﬁ‘%’@gﬁ%ﬂ%j usting 8|[o %?Pg% ,a%%aupper
SULf ace ]Qf Saiddftﬁieets@;%ﬁdisiﬂ?cweﬁ@en}shﬁtwofﬁeaMer ein eﬁsa: respective tLue
sphere of sai irst true_spher ec rue s le sphere
is located on the apei@?eé‘?‘ ne F"é‘bﬂﬁsﬁr‘gp?’irﬁt qi]\'/j\'ﬁ‘é(r%lellé’n E"leé auﬁ

respective aglj Ushivity Rémbe, | S m)ved in a traver SI ng direction when sai d
each respective operating_nenber ul at %%830 c.\/\/ner in said
pressure receiving pl athetein %"Eeﬂ g %ﬁ’l P?“ﬁo 3[31 858t ohovi a sai d

each respective ditic. sibRlQjustibPphe & shideustinl plateisbeivgngovad, 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 devwe meldmg machine aecordmgto Claim 1,
wherem sald. adjustlng plate eompnses two ad;ushng plates ofa. first
- adjustmgplate and a'secdnd adausﬁngplate Co- e
" o whe:em sa1d ﬁrst ad;ushng plate and seeond adgushng plate a:e 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
.-.adJushngplateandaeeeondadJumngplate and - R ERTI
wherem said ﬁxed fulcrum, ﬁrst adjustmg plabe a.nd seeond adjustmg’ , " B
o plate are locabed on the apexes of a regular tmangle respec(nvely

6. ‘The_‘preeision c_leviee ,moldlng 'maehi.ne ecbording to: Claim 1,
- ‘further: comprising a fixing member to fix securely said parallelism adjust-



a pivot as said each respective adjusting plate is being novegpangis@oha
pres 9 Decenber 2004 31 sure receiving plate is adjusted in parallelism

t hereby having said pressure receiving plate adjusted in gradient, having
a degree of parallelismbetween said upper die and said | ower die ad-
justed and having a conpound in a cavity fornmed with said nolding die 5
nol ded. 11. The precision device nol did® machi ne according to Caim 10,
wherein said parallelismmechani smfurther conprises a shifting anount
measur enent nechani sm and 10 wherein said shifting anount neasurenent
mechani sm has a func tion of nmeasuring and confirm ng an anount of shifting
in position of weitdeechagipuoniosidzippstingguopitates. 12. The preci si on device
nol di ng machi ne accorgdi im 1 5 rein id parallelism

adj ust ment . nechani snvﬁ‘egefq?%%g%%ﬁpl??ngbe%%ag%%&’}é’?ﬁ’gngﬁﬁ@rp&r Ms for
control ling a sijitmengt meduanismaertto szt stapdrying -ranchenhadiee ispidgairalldidomat i ¢

control - neans detects 'A- deviat.iogn of sald pressure applying plate from
a reference pl a%éusr-hlnﬁnt aecgtﬁ?l%ﬁnil%aéiﬁ%“%’é‘tw&#eﬁ‘églth%mg shifting anount for
said each respective adjusting plate automatically. 13. The precision

devi ce nol di ng machi neaccor.ding to C.aim10,, whergin sai d-operating
menber has a ni cr omet'el MHRERESIOLARyiGRTRqIding machipe gecop %&hﬁ%&d conpri ses a

first mcrometer heagyHegein &id dppericediddodrér did arFaatddRs alleloofmd Second
m croneter head fo drl,ve@_s@gl econd adjusting plate. 14. The. precision

d
devi ce nol di ng WRERIELD Raxadelnktiierdetespm 10, wherein said transmitting
menber conprises a second pair.of seats, a 30 third pair of seats, -a

second -true sphere dj sposed between said second pair of seats and 'a
third true ¥phere di $hdbedresisiondevicesnpldingipachinggicordingse@ladm 1, wherein said

fixed fulcrum conpri %ﬂére@n%&ﬁ%d}?ﬁh'&eﬂéeﬁ%ﬁto?ﬁ&ﬁ!ﬁeﬁce.t rue 9 Decenber 2004

32 sphere di sposed between sali Irst palr of seats, wherein one seat of
said second pair of seats is fixed onto said pres- .

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,



sure receiving plate, wherein one seat of said third pair of seatsiesadosxed
onto said-pressure 5 receiving plate, wherein, as said each respective
adjusting plate is being noved, other seats of said pairs of seats slide
al ong 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 thi3r0d true sphere. 15. A precision
devi ce nol di ng machi ne conprising: (a)a supporting plate with an upper

plate and a side plate; (b) a parallelismadjustnment nmechani sm held by said
supporting 15 plate; (c) a pressure applying plate that is novable up and
down; (d) a | ower di@h%Wcﬁﬁo@ﬂemﬂeﬁnsmm@f said pressure

applying plate; (e) trol neans; % and 20 ipper, die
di sposed on said par a eéﬁ‘?s‘ﬁﬂ’%ﬁ?&@??@ﬁ?"ﬁ@&%é ‘%’Fé "Wwéﬁ &4 eci'si on

device is an opigpeAdic d8¥ idwRr dic MMOEKREE with eschshét tp fratameldppliyi ng pl ate
I s noved upward, said_upper, die and |lower die are enga ed vmth each ot her
to forma nol di ng di &here&pidi parallpligmpdiustoent wee }5’6’]‘%‘2 FECHERNT sm

CONI i SES A PI Gfre Peck xﬁ@ﬁﬁéthH&dPJsaﬁg pladd) safthnshithey aieaib@r, e@fixed
transmtting menber, a fixed ful- crumand an operating member, wherein

sai d adj usting. fplcmreaeéﬁepp@eenempmbem adjusting plate and .a second
adj usting plate, . R4 RACRAE BBRS Cirhifea ISt ddjieigiReaba sl d First

adj usting plate 30 an econ jUS |ng pl'ate 'has a sl anting surface'
with a gradi entseconiderasljustivgplite,t ransnitti ng menber conpri ses a second true

sphere. and a third tnu ?erﬁ%gé’l{ &hpg%g’ggﬂ%%ﬁgﬁof%gl £ el l(g}aeperatl ng

menber conprises a firs era nove sal |rst ad] usting
pl ate and alcsemmdcbecqrdmdj“mggnhm)’msatalantmgeu#awdﬂﬂsemnédj usting plate,

wherein said each respectl v gl HANAR 1B A o hR5GHER, Dot ween a s de

wherein said transmitting member comprises a second true sphere
and a third trlre sphere, ,
wherein said operating member comprises a first operating member
15  tomove said first adjusting plate and a second operating member to move said
second adjusting plate, ) A'
wherein said each respective ad;usung plate is located between an
upper surfaoe of aid pressure recéiving plate and said upper plate |
‘ ' wherem said second true sphere is disposed: between & s].antm.g sur-
20 faoe of sa1d first ad;usimg plate and an upper surfaee of said pressure receiv-
ing plate, . LT . _
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,
2% wherein each respective true sphere of said first true sphere, second
true sphere and third true sphere is loeaf,ed on the apexes of a regular trian-
e e .
L Qhereﬁn seid each resr)ectiv;e e(.iljusting plabers moveii ﬁi a fraversihg T
dJrectlon when said each respective operatrng member is mampulabed and
: 30 o wherein said pressure receiving plate is made to slant m a vertlcal'
. direction via said edach respec_tlve- true sphere'wzth saJc_i ﬁxet_i fulc_rurr_x actrng as

a pivot ag said each respective adjueting plate is being moved and said pres-



5 surface of said pressure receiving block and said side pIat&Daﬁgg&gm@
sai d second true sphere is disposed between a slanting sur- face of salé
first adjusting plate and an side surface of said pressure receivVving

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 said fixed ful crumand each respective
true sphere of said second true spheredfand 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 opergllpde ?;{te?ssadr@ﬂéml al8disANd  wherein said pressure
receiving block 1s made to slant in a traver5|ng direction via said each
respective true spherthengby hagiagdaid Redsure reseivingaplatagdiusted an gradientas sai d
each respective ure

recei ving bl ockhi%ghé;%h%étg%géﬁ%éﬁ%ﬁ%h%%g m %ﬁﬁ)é)gpgxesaq{hgs\#ﬁ&ers%? 3 pressure
recei vi ng bl ockjuattidustdeblaving gr@dipentd im a dagyefe:ma‘d pvmhad;ahcblmcédm@ehe/veen sai d
upper die ac$d sat% | ower die adjusted and a conmpound in a cavity fornmed
with said motdi g ?e nDIded. 25 16. The precision device nolding nmachi ne
according to Claim1l6, 'wherein said parallelismadjustnent nethani sm

further conprises a s i n nt. me rene I mechani and.wherein said
Shi {1 ng amount - eas he Tt SO ARy ieRAGS e e g s
shifting anount of swnéreeﬂ@bldrpmﬁsﬁsm/m@mmimhpf 2bRpride @RHifiken nmaking
a confirmation thereof. 17. The pre¢i sion device nol di ng machi ne accordi ng
to Caim15 O PREEHIREsHEELItIg PRdsai d paral | el i sm adj ust nent

mechani sm f gt her CORgHetdiR BaidMRifdHE AFRLACHERRESRnt TRERSnTM EAY fitle- @
shifting amount, and wherein said_aufomatic control .nmeans detects. a

devi ation of safigp OE)W andoopfivging | amy emeynd of ghifidng i Resition effeid n
paral | el i sm and, st @ahd 1&eshi fting amount for said each respective
adj usti ng plate automatical I'y. 18. The preci-sion device noldi ng nmachi ne
according to Caim15, wherein said operating nenber has a m croneter

head, and 12. The precision device molding machine 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



wherein said mcronmeter head conprises a first mcroneter heagptQmplOgdy ve
said first adjusting plate and a second m croneter head (10a) to drive

sai d second adjusting plate. 19. The precision device nol di ng nachi ne
according to Claim15, wherein said transmtting nmenber conprises a second
pair of seats, a 15 third pair of seats, a second true sphere di sposed

bet ween- sai d second pair of seats ands-a third true sphere di sposed between
said third pair of seats, 20 25 wherein one seat of said second pair of
seats is fixed onto said pres- sure receiving block, wherein one seat of
said third pair of seats is fixed onto said pressure receiving block
wherein, as saigfleRahiposAbRbeden \seid-fash pastdfsept$)l ate i s being noved, other
seats of said pairs of seats S|i€§@f|0n<isaid slgpii dsu&jg& &H sai d each
respective adj usti ndhgre ene seafo Bqopr™d pair ghge 8

SER TS9P E%s1 i di ng,
sai d pressure Lgegidiviigphitate slants via said second true sphere and third

true sphere. 20. The precision devjce, nol di machi n ccording to Claim
16, wherein said p&i@ﬁ“&?‘i@?ﬁ%ﬁ%’é’t%ﬂ?%@%&ﬁ??ﬁ‘?ﬁ?&ﬁé?‘d@é M%es a

beari ng, and -3 :mﬁ i, sai d pressure receiving block is supported by said
beari ng. 213. Agrret gg.h?edr nmol di ng a precisjon, deyice by usin nmol di ng 9

a
Decenber 2004 '3 5 ehstrimas saidieachwsserche %@ﬁmﬂel%mﬁa@% QH5T a
supporting pl at'%&é{%id}aﬂ@%%éaﬁéélﬁl@ US{INBARaRan SMBalibletpdativesai d
supporting plate, erein salrd paralleéelismadjustnment nechani sm conprises
a pressure 5 adjoglingplgesyendber, an adjusting plate with a slanting surface,

atrans. mtiing MenRet o Aelchitifinditofls 4 At BaidRRli ol R Bate (C) AN

upper di e disposed ower surface of said pressure receiving plate;
(d) a pres3gor eisappbaid segompl tatesphir aridshird waielspherp. and down; 10 (e) a | ower
di e di sposed on an upper surface of said pressure applying '
i5.A preéision device molding machine comprising:
(2) a supporting plate with an upper plate and a side plate;
(bj P parallelism adjustment mechanism held by said supporting
15 plate; : |
rﬁﬂépnmmneamﬂﬁngpkﬁeﬂmikrmwﬁﬂbupanddmmm
- (d):_a lower die. dlsposed onan ﬁppér surface of said pressure applying
phﬁe{ ' S . .
U @anddingcontrolmeari;and . -
20 {) en upper die djsposed on said parallelism adjustment mechanism,
""" Ghioréin said precision device is amoptical device, © - <<
wherein, when said pressure applying plate is moved upv:rau'_d1 said
upper die and Jower 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 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,



plate; (f) a nolding control neans; and (g) a fixing menber t@Dggeﬁbglaﬂ'o@dl
pressure receiving nenber onto said sup- porting plate, 15 said nolding

nmet hod conprising the steps oh (1) adjusting a gradient of a pressure
receiving nmenber, wherein said step of adjusting a gradient of said
pressure receiv- ing nmenber conprises a step of manipul ating said operating
nmenber, thereby having said adjusting ptate noved, and 20 wherein, as said
adjusting plate is being noved, said pressure re- ceiving nenber is slanted
via said transmtting nmenber with said fixed fulcrumacting as a pivot, a
gradient of said pressure recejving nenber is adjusted and an adj ust nent
of parallelism between 8 ReTHNg mprgbersam@risese fireti apeiaginguganbezs ( 2)

fixing said presssigvd BN AGudiB _f‘a_rte%twse%@ﬁdiop%%%%&mg Péo?ﬁogesm means
of said fixing nenber under a condition where a gradient of sali pressure
recei vi ng nember 5¢8ndadiusing®la9. sai d paral | el i sm adj ustment nechani sm (3)

havi ng said pressure a | Ng; £ 1.9 @?h ol r die.,30 and
upper die engage with gg%:rﬁin(r)k?l #Fegra@téﬁeébé%%’%gﬁg a o%tﬁg%ir?ga ?%w%wﬁ%?%?lﬂa di e
formed with s&i dswudsenofshidpresmiresoeivingblock andisaid pide plite,ng out a provi si ona
nol ded product as desclj | 9 enber 2 36 sai .oner die
moved down. 22. The np g?ﬁ%%dt%%dgg%%?pﬁ %Q%Sp&%tﬁﬁ?n?ﬁg?hﬂgsw'
conprising the - $icepfsid Srst sdjustegplate agd dh pile sinfas: disaitlairdssprancosiiagal

nol ded product; gﬁ%krepeating steps of meking an adjustnent of gradient of
said pres- sure recéiving nenber after maki ng a conpari son between

di mensi ons neasur ed owhesindajdrihiri sheraherotd dgmbset Btweén ABEnELSbrele
out - mol ded 1y ofieie SEPTEHiseHTR R pnd e ity PREAS PropGEREE Of
gradi ent of sai dbpelessure receiving nenber. '
wherein said fixed fulcrum and each respective true spher;a of said
second true sphere and third {rue sphere is located on apexes of a regular tri-
angle, mspecﬁvdy, |
15  wherein said each respective adjusting plate is moved in a vertical
direction when said each respective operating member is manipulated, and
whereig said pressure Iégeiving block is i:;;ade to slant.in a t:é.versing
direction via said each respective true sphere with said fixed fulerum acting as
a pivot as said each res.pecﬁye' adjusting plate is being moved and said pres- -
20  ure receiving block is adjusted in parallelism, |
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 shifling amount measurement mechanism, and |
whereiii gaid shifting amou-nt measurement mecha.ﬁiém haa a func-
_ tion of measuring a éhiﬁ:ing. amount c;f said. eaéh réspective édjﬁéti.ng plate
30 - and then making a confirmation thereof,

17. The precision dewce mdldin_g_méchine _acébrding to Claim_l-‘i. -



23. The nol di ng net hod according to Caim?2l, 15 wherein sai dgbgmggjobhng
menber is. disposed between said pressure receiving nenber and sal
adjusting plate, wherein said fixed fulcrumfixes 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 manipulated in a
step of nmaking an adjustnent of gradi enB4of said pressure receiving
menber,. wherein said pressure receiving nmenber is noved via said transmt-
ting menber with said fixed fulcrumacting as a pivot, thereby a gradient
of said pressure receiving nenber to be adjusted 25 apd parallelism

bet ween sai d upper dveeraingaih parallphss aélluét”i‘%‘tﬁ’éecgﬂi’lﬁ@t’g‘dt D FORPES ol di ng

met hod accordi EI_Hah&mgtﬁ'ogﬁt%él,méﬂﬂ%ﬁ‘doﬁtéladﬂuﬁﬂguﬂohﬂgaﬁaate has a slanting
surface with a slanting angle, and 30 wherein said transmttlﬂg&l nber is

moved on said sl ant i viersigr s2a¢ eutomatisagogtrgbimeans Agtepisap deyiatigp ved in

said step of ad] g %r & A ESSHE RIS EGInl dagrAirRer
t her eby causi nglrsal Q%P Jﬁgder ece%?f%%ﬁée%Decenb%g? 2004 37 menber to be

slanted. 255 Tlaahdhngiamgmms“ommmbms@eqﬁgea@u@!ﬂ%gmmautqm@@ﬂh sai d
adjusting plate has a slanting surface with a slanting 5 angle, wherein
said transmtting nenber conprises a pair of seats and a true sphere

di sposed between sai d8ﬂ31erpre1ﬁsme®avm¢mnﬂxhnemaclunea®emm®¢n id pair of

seats is fixed onto s pressur rec ein, as said
adjusting plate is b¥ %\‘ffe er%eurj?gtnﬁeén ea ou%gagftersalg Ealu r bf seats
slides along said Slﬁﬁéfeﬁgsa&djtﬂlﬁOﬁetai' hsaaidmmi}sasmﬁrg:qnimmetﬁnheaddmd step of
adj usting a gradjent of saij.d sure .receiv usi ng

sai d pressulle &t dré‘s?w‘%‘#?ﬁ%tfn @mﬁrﬁ%l F&é”%daFgm? g‘%ﬁma @re an Sai d one

seat. 15 26. T%Muw,m@gﬁt@ccordl ng to daim21,

19. The precision device molding machine according to Claim 15,
wherein said transmitting member oompnses a second pair of seats, a
15 third pair of seats, a second true sphére dlsposed between said second pair of
| seats and a third true sphere dlsposed_ between sa:d third pair of seat_s‘
wherein one seat of said Ej;c_acoi_ld_ pa.u:of seats is fixed onto said pres-
sure receiving block, ' -
, wherem one seat of saud 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 parallehsm adaustment mechanism further comprises &

beanng, 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 ‘



wherein said adjusting plate conprises two adjusting plates 04 pacehibEsSioog
adjusting plate and a second adjusting plate, wherein said first adjusting
pl ate and second adjusting plate are | o- 20 cated apart from each other,

and wherein a distance between said first adjusting plate and said fixed
fulcrumequal s to a distance between saigd second adjusting plate and said
fixed fulcrum 27. The nvol di ng net hod accordl ng to Caim?2l1, wherein said
nol ded product is an optical device. 28. The nol ding nethod according to
Claim 21, wherein said operati ng menber conprises a nicroneter and a screw
30 linked with Sab’ﬁ'ﬁm neter.  werein.sai.d adjusting plate has a slanting
surface with a™8 &Rt mané’lg ) an((:fo@)m&ce er 2004 38 wherein said screw
is rotated by havcaplsﬁ;q:od:utgmla@neter mani pul ated in said step of adjusting

a gradient of sai essut e cei vi nber ere causi a
adjusting plate t G?ﬁulfﬁﬁn §‘§ f'eJt g’?‘%%‘h% %‘%‘%Q X‘ﬁ%"%’ﬁ%’? ?lo'?ebe sl ant ed
via said transmtti ﬂﬁez@ﬁrﬂaﬁipar&ﬂé!&m éﬂh‘tﬁtzﬁ@ﬂx&iﬂé@aﬁﬁhﬂm&p&ﬁe@&ﬁr&g@o Cdaim

21, wherein said nolded product is_an optical,deviceg, ereipn said
supporting Pl ate hateCHKngmeE eﬁ-lad‘(%d““‘“\ﬂﬁglp t‘?l““@’a"ré %@‘T"\;/l ng

menmber has a pressUﬁﬁtﬁ@&@dﬂeﬁ&ﬁb@dﬂﬂ@h&naﬂﬁﬁ@bfh@xﬂeﬁbéﬁﬁd ful crum has a
first true sphere, wherein said pressure receiving plate is fixed onto said

upper plate via (@hiﬁt! upperseie tdigpesed ep dow o5 5 PIRSHE Te5eVieat e

conprises a first agjusting plate and a 15 second adjusting plate, wherein
each respective adjusting plate of said first_adjusting plate .and second
adj usting plate h@%a@r@rsmtapnlg!wmtél@tmwaé eynafd 40§ angl e, wherein said

each respecfj ve agy uSLiN0d:Rlidosed ¢ b Rb&IsHEINRE Baid pressure applying
plate; '
(H a molding control means; and
(=) a fixing member to fix said pressure receiving member onto said sup-
-porting plate, '
15 said molding method comprising the steps of:
) adjustmg a gradientofa pressure Iecewmg member,
wherem Sald step of ad;usfmg a gradlent of sa.td pressure receiv-
ing member comprises a sbep of mampulahng sald operatmg member,
thereby having said adjusting plate moved, and

20 wherein, as said adjusting plabe is bemg moved, said pressure re-

. .. . ceiving member is slanted via said transmitting member with gaid 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;

25 (@) 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 melké said lower die

3  and vpper 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



upper surface of said pressure receiving plate and-said uppergptater 2004
wherein said transmtting nmenber conprises a second true sphere. and .a.
third true sphere, wherein said second true sphere is disposed between a
slanting sur- face of said first adjusting plate and an upper surface of
said pressure receiv ingplate, 25 wherein said third true sphere is

di sposed between a slanting surface of36aid second adjusting plate and an
upper surface of said pressure receiving plate, wherein each respective
true sphere of said first true sphere, second true sphere and third true
sphere is located at the apexes of a regular triangle, 30 wherein said
oper ati ng nenhgid kespdic sesedddwm st operati ng nenber to nove said first
adjusting plate and a second operating nenber to nove said second
adjusting plate, and 9 Decenber 2004 39 wherein said step of adjusting a
gradi ent of said preesWhenioblisi wetipd aweniieg todipn 8bfurther sepisofe novi ng
sai d respective adgwéklng plates in parallel with one another when said
each respectlv%mo ing menber is manipulated; 5 slanting said pressure
receiving pgate up q@qmgguﬂngdamﬁgmds5&&&1pnwmmmadhmh&dunubxsphere with said

first true sphere actlng as pi v ch., re dj usting
plate is being m)veo( r&ﬁ%ﬁ%l@ﬁ?@ gﬁ’i‘?’g’tﬁ‘ﬁ t"aﬂ‘}?? oﬁgp%?en I f%m‘? ;felésal d
pressure recei glﬁeéﬁhg - meiRbe30aftckN Sralitle0i N@mipatibar batwenddingntion ai m 21,
wherein said nolde roduct is, an optlcal devi gg mg%%ﬁ n. salg ﬁPportlng
pl ate conpri sesleasv-l‘ergwleﬁﬁl%l) rgvisiogalgneld egi,l&@du%[&a OSIP nigns therPeh pr essur e
recei vi ng menbgﬁd has a pressure receiving block, wherein said adjusting
plate conprises a first adjusting plate and a second adj t| nca&ate,

wher ei n saildl each r e@pwmetdting agaiinseidimejdige machipe teplput 2 ng

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 eecerely one point of said pressure :
reeewmg 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 end 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



20 plate and second adjusting plate has a slanting surface Wéﬂe&nﬂzgﬁfﬂoﬁ”t1
wherein said transmtting nenber conprises a second true sphere a
third true sphere, wherein said each respective adjusting plate is |ocated
between a side surface of said pressure receiving block and said side

pl ate, 25 wherein said second true sphere is disposed between a slanting
sur- face of said first adjusting platé7and a side surface of said pressure
receiving block, wherein said third true sphere is di sposed between a
slanting surface of said second adjusting plate and a side surface of said
pressure recoienileg to BOslahntask, wherein said fixed ful crum.second true
sphere and third true sphere are |ocated on the apexes of a regular
triangle, respectively, 9 Decenber 2004 .40 wherein said operating nenber
conprises a first QpeTkd mOWiARMMSRod Loy LtoClafinfoil st adj usting plate and
a second operating nenber to nove said second adjusting plate, and wherein
said step of adj us¥rergim sgidaedivpiing pladeribds pr dssting sndeed withga shntimgber
conpri se55th§ﬁ§$ep of noving said each respective adjusting plate up and
down when" sal tach respective operating nmenber i s mani pul at ed; havi ng
said pressure recewhémrin ghidctraabaittiog mémbeh@ihpRtsa pdir (FGratd A ¥ @ sai d
each respective true sphere with said fixed fulcrumacting as a 10 pivot
as said each%@é@ﬁ‘ﬁ@%ﬂfh@‘ﬁ%&sﬂddﬁér?fs%ﬁ@i ng moved; and maki ng an

T, il S B B e, ™

mechani sm f urddapingmeptbeses a shifting anount nmeasurenment nechani sm and
wherein id step-of adjustin .gradi ent of said pressure receivin
member ciﬁpri ses tH e’?ﬁ%rﬁsoﬁmgrégg'%i“i“ﬁé’%ﬁ %E?émm@Ye%ﬁﬂPQheﬁ@e@fOlﬁmd each
respective agdi; ?agln . LK . fsll']%%' . ns of
said 20 shi g%lla g a%o%h?é%e%g%}%ﬁn%éndtwr%gﬁgﬁi sm gf&fﬂga%ﬁ%?%a@hod

accor di ng t os@dasten &hdjusting a gradient of said pressure receiving member,

thereby causing said pressure receiving member to move via said true
- sphere and said one seat.
15 " | |
26. The molding method according to Claim 21, -
ﬁvherein said adjusting plate oompnses two adjusting{ plates of a first
adjuisting plate and a second adjusting plate, - -
wherein said first adjuéﬁng plate and second édjustingrplate are lo-
20 ca_t;ed apart from each other, 'andlv - _
wherein a djstancel 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



wherein said parallelismadjustnment nmechani smfurther conpri s@Becetiber 2004
automatic control neans to control a shifting anount, and 25 wherein said
step of adjusting a gradient of said pressure receiving nenber conprises
the step of detecting a deviation of said pressure applying plate froma
reference plane in parallelismand detggm ning an amount of shifting of

sai d each respective adjusting plate automatically by neans of said
automatic control neans. 33. The nolding method according to Caim 21,
wherein said transmtting nenber conprises a second pair of seats, a 9
Decenber 2004 41 third pair of seats, a second true sphere di sposed bet ween
said second pair of wlsueeiirSaEalmdrearitbdta«ddbyhevispba&dmlcﬁomoa-enhrﬁgﬂmén said
third pair of seati tevvhgr‘firg one ‘g Og]éwial d second. alr f seats is fixed
onto said pres™ &t &ep QLadVTRG AR BFEPe8rE! ®8aid third pair
of seats is fixed onﬂh@resﬁ'bﬁxsprg&&'&wc@ustmg@mwfﬂgvelﬂxﬁcsb.xdmﬁtuMerei n said
step of adjusting. a gradjent said pressurfe receivin menber conprises the
step of maki ngr?ﬁef‘Yé‘Fg”s"%‘&%"’s‘tBPegl i -s,a.g{q;?nsggg{:pglg BBF- al ong sai d
slanting suiface of said each respective adjusting plate as said each 10
respective adj usting glate I.s, being noved and naklng said pressure
receiving plate sl af?- HyeaaddingmethodsgeordingtablRtnéland third true sphere as

said. other seats %ﬁexédsgidﬂ%ld&f‘?ma_ﬁlﬁm@i &itiesl defchod according to Claim
21, 15 wherein said ugqper die and Tower die are adjusted to an error of 1 m

mnimumin paralleli¥ r?W@ﬂ@lﬁé‘PR@'éﬁngsehaﬁP@WHP 'met hod accor di ngt o
First 20 adjusting Lrofel i AR AEiRATRALARS Li0e JRARE MePIR 2.0
fixed ful cri®m pldtesst adjusting plate and second adjusting plate are
o on e el el Mok RO S SRR 0 Y 0 o O
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 ad_]ustmg plate of sdid first adjusting plate
.and second adJustmg plate hasa slantmg surface mth a sla.nung a.ngle
wheréin said each respective adjusting ,plate is Iocaped between an
upper surface of said pressure receiving plate and said upper plate,

20 ‘wherein said transmlttmg 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 recewmg
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



ABSTRACT The present invention provides a precision device ndoDédichfpertOBI ne
and a nolding nethod to nmake it possible for an adjustnent of parallelism
to be perfornmed with a high degree of accuracy and excellent workability.
The precision device nolding nmachine includes a parallelism adjustnent
mecha nism held by a supporting plate, a pressure applying plate that is
novabl e up and down, a |ower die di Sp?ﬁﬁd on the upper surface of the
pressure applying plate and an upper die disposed on the parallelism

adj ust mrent mechanism The parallelism adjustnent nmechani smincludes a
pressure receiving nem her, an adjusting plate, a transmtting nmenber

di sposed between the,pressUteLeeeLYLLY n@%@ﬁi AN LN ALYS [dPGidY ate, a
fixed fulcrumand an oﬁer_aﬁna lr?ren%ejr& y aV|eng t he gppere'i"tg?gng menber

mani pul at ed, t membediconsprisegthy aatepofi s noved, the pressure receiving nenber
Is slanted via the tr ggim T L X® I ng as a
pi vot and the gradi en'? 0 %%QQ%P%@EEFS%SW%@#@Q% mnglewgﬁgg%oﬁg%ﬂed,

t her eby al | owi rdetiisaidpaclatespdciisnopebdingarembartiemapipatateld;e and the | ower die
to be adjusted and al Lowng &, conpound in a ;cavity . formed with the nolding
die to be nBl ded. Pr e‘?laeli‘vi%rlﬁg‘ila,ld P ﬁegg mﬁ&fﬁé@%ﬁ% ar e%ﬁa‘gwfnv\ﬁlaasﬁf&]ugﬁﬁng pl at es
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5b & 5¢ 6 & 16 10 6amékihfaen BBustnddb of paralRlism of said pressure receiving

plate.
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,
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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
wherein said step of adjusting a gradient of said pressure receiving
6 member comprisesthe step of
moving said each respective aajusting plate up and down when said
each respective operating member is manipulated;
having said pressure receiving block slanted in a horizontal direc-
 tion via said each respective true sphere with said fixed fulcrum  acting as a
10  pivot as said each respective adjusting plate'is being moved; and
making an adjustment of parallelism of said pressure receiving
block.

81. The molding method according to Claim 21,
15 wherein sa.td parallelxsm ad;ustment mechamsm further comprises a
shlﬁ:mg amount measurement mechamsm, and
wherein said step of adjushng a gradxent of said pressure reeeiving
member comprises the step of measunng an amount of shlﬁmg of said each
respective adjustmg plabe and makmg a confirmation thereof by means of said
2  ehifting amount measurement mecha.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 detecting 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
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third pair of seats, a second true sphere disposed between said second pairof
seats and a third true sphere disposed between said third pair of seats,
wherein one seat of said second pair of seats is fixed onto said pres-
. sure receiving block,
5 wherein one seat of said third pair of seats is fixed onto said pressure
receiving block, and
wherein said step of adjusting a gradient said pressure receiving
member comprises the step of making other seats of said pairs of scats slide
along said slanting surface of said each respective adjusting plate as said each
10 reépective adjusting plate'is being moved and malking said pressure receiving
plate slant via said second true sphere and third true sphere as said other
seats are sliding. |

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

minimum in parallelism therebetween. -

35. The molding méth@d according to Claim 21, .
~ wherein said adjusting plate comprises two adjustingvplates' 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.





