; Mme3eY2V(6T2<B( METHOD FOR BLANK PRESSI NG OF OPTI CAL COVPONENTS
BACKGROUND OF THE I NVENTION 1. Field of the Invention The present invention
relates to a nethod for blank pressing a glass body) espe&ﬁ,ﬁmﬂmmmwwmw
optical application) using a press nold conprising an upp and a
| ower nold part and/or a ring, this press nold receiving the gbass body
heat ed above a shaping tenperature. It also relates to an apparatus for
performng this nmethod. The term "bl ank pressing" neans preimmmmmmm&Mﬁﬁm
body having optically active surfaces, so that these surfac d
to be worked further. Polishing and grinding steps are elim nat egyfpr these
surfaces. 2. Description of the Related Art JP 225 26 29 descri bes net hods
of this type, ingHeh FOREBICINIGPRESING OF DPTICAS EDMPDNENTHO- St ep pressing
process and the already shaped gl ass body is cool ed during the pressing
process. In a preferred enbodi nent a cylindrical performis placed between
t he upper and Iower dies, heated and subsequently shaped by pressing. After
finishing the first nolding or shaping process the pressing force is
tenporarily conpletely or partially reduced and then applied again during
the cooling down below the glass transition tenperature TG U.S. Patent
5,987,922 discl oses a manyagtdro0do ihtniventTioge! ted gl ass body, which
is useable in optical equipnent, for exanple as a lens. In this known
method first an initial pressi.ggldorteidvenadapl ied to the viscous gl ass
body, which is superinposed by an internediate pressure after a tine
interval of, for Thepteswptiayerfiot @iakés ts @ maattdsl. forlHenkiprdésaingadiaat Body;, essur e
decreases with decreasing glass tenperature. The essential disadvantage of
t he current | yesRerialiy faren hplibal applicatien, usingalergss ewkapmppising ah ugmenponent s,
especially with large di ameters) cannot be efficiently made with the

requi red qual®qprarsudadreyerapold pirt aad(azringnhie Prass mold hyideg theglashe present

2"gl ass. bocy B HeASt BeyEe e BPSaTra R afRr oo RERRE B Rty (o hade
econom cal I'y w.t h.. Loum optical quality. It is another object of the
pr esent inveﬁ%%%‘@gh%%\t/%é an apparatus for press nolding a glass body,

whi ch performs t he,TEhI"ehnRBRALIMY MbahQpleliiing DYISE BARIP haviny Gpticdilyl S 0Obj ect  and
ot hers, which will be made nore apparent hereinafter, is attained in a

first method aempiitadeddsdthé tisdse RERks B6 AMinded@ b WiresSuiifdk.d conpri sing an
upper nold part, a lower nold part and) optionally, a ring, and receiving a
gl ass body heatighthgandgendingstags ang elireinged fat these sunfatée press nol d. Accordi ng
to the invention a voltage is applied across the upper nold part 20 and the
| oner nold part for worki n@ Precrigtian of thedRelated Adtnper at ur es above a

JP 225 26 29 describes methods of this type, in which the glass body is
processed in a two-step pressing process and the already shaped glass body is
cooled during the pressing process. In a preferred embodiment a cylindrical
perform is placed between the upper and lower dies, heated and subsequently
shaped by pressing. After finishing the first molding or shaping process the
pressing force is temporarily completely or patrtially reduced and then applied
again during the cooling down below the glass transition temperature Tg.

U.S. Patent 5,987,922 discloses a manufacturing method for a melted
glass body, which is useable in optical equipment, for example as a lens. in this
known method first an initial pressing force is applied to the viscous glass body,

which is superimposed by an intermediate pressure after a time interval of, for



sticking tenperature and a pressing force is applied to the glass body at
the latest after a tenperature of the glass body in the press nold matches
a tenperature of the press nold. 2 The manufacturing process currently
under used for press nolding a glass body is limted by the sticking
tenperature To) _at Lch, the gla hody agheres to the pres |d. .B

appl ying a vol teéa'@pg&g%gé F%@S?'Z@?' tgﬁvc{?age PW@SLHnggreﬂg?%w'ﬁf g?cgefggi bl e
now to work the Igss bofu¥ above the sticking tenperature To. Thus 5 the
gl ass body can S ?'B%E(Jﬁ %0 a hi gher tenperature |level and thus a | ower

&fg."s%&?saf e%QE o BB G e ey %1‘%2%3@5?% isﬁﬁithoia fose
T . . '

manut act ar i ng. St 20 ohfiHh e ol Win e At RRE BB T he et hod
accordi ng tg tré?ﬁC"e'ﬁY'ﬁH@ggg\ﬂ@géegﬁg[f%#%@@ce of the adherence behavi or,

wher eby t he"gl ass ca I tenperature, and thus at a | ower
viscosity, than currently possible. Because of that, an inproved optical
gual ity has been obtai ned, which has not been possible up to now, even at

| arger gl ass body di aneters. I 4 tantial advantage is that
an i nproved shapi ng and/ or stsgjﬁnc u':r‘?ggdt'?@mE@Q@s body by the press nold
are possible by adjusting the wetting behavior. Because of that snaller
devi ations of Less than 100 nm even with gl ass bodi es having di aneters of

greater than 40 mm ;& (l‘?@égioggfémrg nt RG&TRR o n@oléié% rg%?tHB&’SPﬁrééd”'g W ndow i s

possible, i.e. for exanp er press gl ass tenperature, an

ext ended coft aghoidihgd dﬂ%@%‘@ﬂ, ésB@ciQ{yeaS@aéMon M agélﬁérsdigﬁﬂiér,%itrﬂvm&gher

pressing force. Because of the small'er” viscosSity during pressing stress and

Strain In the $egasoncyishiteebiticihidnBRaNepbatuaRyl cal properties

of the fini shed pressed gl ass . n additional advantage is that
expensi ve coating of id {idtidr@pfecli®liss ﬂ%@&wtmﬂgnthﬁ t0 pRIidELh ApardlexReNSi ve

coating and press nold nmaterials can be used. In a second alternative

met hod accor di pgedstnlBifiglalyatdoap, wihich PurRes telmbtheéd s&RkdiAg &fther reaching a
predeterm ned tenperature of the press nold and a 5 pressing force is
applied to thejgleaign.body after exceeding a sticking tenperature. In
preferred enbodi nents of this second nmethod both the glass body and the
press nold @re heat Bhisiobjedt Ry othéts gbhitiewil ek atddeenoratappliiephhdrbiaditerais | ong as
no pressing force is applied, still do not adhere to each other. However if
a 10 pressing fafthigedirfa fphetddicomphsingthasseps @fl grodidirighd preks mdid t he gl ass
body and the press nold would stick together. For this reason the press

nmol d, whi ch hazompgsiag ah eperahold paduchwer ingld pag asid, smiphdlyy aciag) @,

i medi ately prior to beginning pressing, that the glass body and the press
nol d shoul d no réceidmey a gtaiss bodolesztérbabovh @rshapipy Esgianafufean diee presampld. ed. Thus
t he gl ass, which has a poor thermal 15 conductivity, cools only slightly,
so that this secondAcerdiog}o the imentiores voltage tshepplied arodsotle ukpenvinold patthe
prior art, has the advantages di scussed in relation to the first nethod
accordi ng t20 t laeditmyiener owld parefoewsingitizd glassgwdy abfenpeiratusss@bnd: aet hod i s
the conparatively high tenperature of the glass body, also the

cor r espondi ngl stitking tempecsureygndvdpressingeioreetisapplio@ tojthe giass bodnplithg of t he
contour 20 and/or structuring of the glass body by the press nold. In
particul arly praesgmafteta tarbpatatvemeldheglashiodydtibadrenstrhad maleesdi ng to t he
invention a voltage is applied across the upper nold part and the | ower

mol d part. Thet@fvbmtuﬂgog)@ﬁpeesétmm% To is raised still further by
application of the



vol tage so that the advantages described in connection with the first and
second nethods are especially present in this conbination of the features
of both the first and the second nethods. The applied voltage can
beneficially be a D.C. voltage. However an 5 unsymmetrical alternating

vol tage can al so beTHéﬁu gfagtphﬁge@%e& réﬁht {uE’écFifo? F’e‘%E%Mﬁ%Bb%E' ng

fO{ge can 3e kept cons era ure ress
Bl anned r oduct 59T PR o tnd AR ttpaBine 6, RAUAL ﬁassg'%égn%%?%‘dﬁ?fe "
order to '”pm;{ﬁee bﬁgéﬁzgig?db'Bg%pplginﬁ‘%%ﬂég"éécr!? Me Fa@s'de gﬁﬂ%ﬁke%'s nfippdi ment

of the nmethod eated’1n t ess no I's prevents

difficulties angdolQigBhonth LeaHehing Mg%%@f%%tl‘:l@ﬂ%%@r%  PRYfil L0 the

nol d durlngtran port tot e nold n externa atlngs I on

appar at us accorgl s eoayft%n'ua\f%ugh@fbéﬁaghm& 5ralpg evBPadd éafmdéaod 'S 15

provided with nea appl ying a voltage conprising a ca ean a vol tage

source, Which i\gceannaeiesk 5 BroBedsOi A RIUHRPREat TR i tRAFbsSRdiad | over
nmol d part, and cht h%ans fdg?h adp}& yi ng % plr es&% fao?]gel tr(‘:)gj‘tt5 hse gl ass body

wi thin the presgdighd to H¥hoRBPAAM the mﬁé’bﬁkélgodﬂnttﬁ‘@pﬂegé’ﬁiﬁd qhef OF
performng the second 20 method is equipped with cooling elements for

cooling the pregshé®PLsh tﬁBﬁ'b@B@ﬁormethdFE%bﬁdlff ahd ﬂfﬂ@'tb{é Hﬁn@fa@fuﬁﬁébé@sforce to
the gl ass body in the nol referably the press nold is connected by a

cabl e with the g4plbbaaqucequrce, which is a D.C. vol tage or function
generator. 5 I n an advant ageous enbodi nent of the apparatus the press

nmol d is proy ded wi AR adiifibell @8eceRhE thetiR@i 266rdinghe il il &itRRAts weat ed
regions, for exanple, can be regions of different electrical conductivity.

This permts a isiRleAcd bMAe adfidremieciongviel, whBRbEHRCHASCRENDE PlesSaat Bighepn
processes in different regions of the glass body. Thus the adherence

properties betwenperatige, gnddtsusndyowetdidebsity, than sarreitlythosaibld) 8etasewenced and
thus the formati on of the glass body surfaces and gl ass body shape can be
controll ed. that, an improved optical quality has been obtained, which has not been possible
up to now, even at larger glass body diameters.
15 An additional substantial advantage is that an improved shaping and/or
structuring of the glass body by the press mold are possible by adjusting the
wetting behavior. Because of that smaller deviations of less than 100 nm, even
with glass bodies having diameters of greater than 40 mm, are obtained.
Furthermore a larger processing window is possible, i.e. for example a
20 -higher press mold or glass temperature, an extended contact time between the
press mold and glass body or a higher pressing force. Because of the smaller

viscosity during pressing stress and strain in the glass can relax better, which

improves the optical properties of the finished pressed glass body.



Preferably -a heat source is arranged in or on the press nold. This permts
heating the glass body within the press nold and an accurate tenpering of
the 10 press nold during the pressing process. BRI EF DESCRI PTI ON OF THE
SEVERAL VI EWs OF THE DRAW NG The objects, features and advantages of the

{0l Fowi ng descript 1 o SRR SaRa0? siPal TRBEIE Patindbi e pliBsPidufoed,"C o
accomanyi ng {1 el flopBhtve dodla andpAREHEM mbld HBLLAGLRE! e

behavi or of tenperatures ass ress o s wWell as of

the pressure applieg, é(s‘.?&;rﬁisﬂte Ye m;ﬁoﬁeac@gﬂrg‘?MHJH@BBH%%%&&I’}E&Q a

vol tage according to Irst nmethod of the nvent on,

AP ho™ ¢ b mEcBER NG rohBind & BAteRimBloa RSB 41GR, Blosk RRIPARES PDOY

and the press nol s wel | asn e pressure applie ass

in the nold duri i L ; rETgleh i L J: of a voltage
accordi ng toya %ré%s&%ﬁh%e{\ﬁg@ﬁlg@h?ﬁﬁ?é(%ent y%ﬁé} é{}%g@t@ﬁ%?%g&#@fa gr aphi cal
illustration Ofteﬁﬂgra@@rg.aw or of tenperatures of the glass body and the

press mold as we as of the pressure applied to the glass 5 body in the
press nmold during apphicfétdddmtidifietdbf RB%eB5H HEthbd Bohank Fﬁggg&(‘g‘% press

nol d according to a conbination of the first and second ne f the

i nvention; Fig.thd prsssindi§ BRIRIEEd ©'0R%y AR tdritRhtudd, BVhidk Mha@l@n&ﬂ&ar atus
according to the invention for performng a preferred enbodinent of the

first method foig ﬁf@sﬁh@fﬂfcéylﬁ%ﬁﬁﬁéw_smlfdoancﬂ'aaﬁée ROEcHPRRE AbREvdr® 4 he
invention; and Fig. 5 1s a schematic cross-sectional view through anot her

appar at us aggor ste8ding Rrddi8 appieainb R gAY bddg fat PiRmE tie GIass Bsdyashdardbodi ment
of the second nethod for blank pressing of a glass body according to the
I nvention. press mold would stick together. For this reason the press mold, which has a
good thermal conductivity, is so rapidly cooled, immediately prior to beginning
pressing, that the glass body and the press mold should no longer stick together
when a pressing force is applied. Thus the glass, which has a poor thermal
15 conductivity, cools only slightly, so that this second method, in contrast to the
methods known in the prior art, has the advantages discussed in relation to the
first method according to the invention. The essential aspect of this second
method is the comparatively high temperature of the glass body, also the
correspondingly low viscosity, which permits a very exact shaping of the contour
20 and/or structuring of the glass body by the press mold.
In particularly preferred embodiments of the second method according to

the invention a voltage is applied across the upper mold part and the lower mold

part. The sticking temperature Ty is raised still further by application of the



15 ' DETAI LED DESCRI PTI ON OF THE I NVENTION Figure 1 is a graph showi ng the
dependence of tenperatures of the glass body and the press nold on tine,

during application of an electrical potential according to a first nethod
according to the invention. The |ower curve shows the 20 dependence of the

l'i ed f I I
potential . A MR O o B fﬁﬁeﬁ%&aﬁﬁjﬁéﬁﬁ%%&nﬁ'ﬂyh&'e %h%%%‘%qng nea ec

above the stickin erature To U

[ es above themet@ﬁ A REPLAT e el o Borrash D I BRL PR Hiehbe ot
adherence of t the press nold only by application of the

el ectrical pot gﬁ aée%ropgg?étigje across the glass body in the press nold. In

this stage of the r’rﬁw ‘gp" lgaﬁfdgg{gh%%t{%ﬁ‘éﬂ&bgg @l\?cﬁ ﬁ%g\g%%ppgaches t he

tenperature of the pres e gf ass ody ress nold

body dur i gt nenPy B RAlEAetATyoREe BITHR0 SR URE oL o loefe! 1 330°°

constant unti| the rgrolpERnd BRXAE (RRrEIPLIRAETMIt  age
hress stage 2iohgaanpbi U REES IR, g@ﬂeh*@ra@%mﬂiea@gﬁ&g{ o RubABPT o5

nol d are simul taneo red wWn i n ass erature

general |y app“ﬂﬂlﬁ@ﬁ@edtﬂ(}ﬁp rﬁga%aadﬁsﬁs &ftnd Pﬁ‘as&ﬁ i%?cé@iludjthela"ésé happens

consi derably more rapi an 1n the heating tage sin the gl ass body

I's under an apli’édwﬁé?aﬁ?&%b‘(d%r{orlmTthﬁ/eQﬁ@ééahF?;if%e MuLEbdyTProves the heat

transm ssion. During the "press stage 2 pressure appl ied to the gl ass
body 15 confi nuousiy 4 cﬁa%ﬁsodnme%fltmwmbth%dw@laeﬁé@&@.s RE&E§ nthage 3"

(labeled with only a in the figures) pressure applied to the glass body
and the tenper %Péé"s‘?ﬁol@fﬂﬁé‘&regér%8|ffh9ﬁ}és ﬁﬁ@'fdrrh@tur@ﬁ@@érdméﬂéﬁj&ﬁrﬁeﬁgﬂﬁhé‘”t in
the final stage prior to renoval he gl ass press stage 4" 20

(I abel ed only giafsbbétch‘in tHenn&IB@udrﬁgmmbnwmemﬂbwdﬂ\r&té}haﬂﬂé@m@ ess nol d
is first considerably |owered and subsequently drops in a short tine

interval. Al sostdienapplied pressure is simlarly reduced. Because of the
| ower pressure the heat transm ssion fromthe glass body to the press nold

i's poorer, so that Theappdr&i®acdirdingtothe ifventinadsspdiaayinanbs fachetot e
tenperature of the press nold nore slowy than in the stage "press stage

2". In Figuse privivRdsgthondanseibhashlyingia whliags comprising d cablerangiadloftageol ed to

bel ow the sticking tenperature prior to application of the applied pressure

on t he gl ass-bedyrce) which Isushnedtedby theroable toeh apper mMdid par @aad adowermadd at el y

after a heating stage, which is simlar to the heating stage shown in Fig.

1. Next after iphs, sarabwvith ;meahs fogapdlyihdne prasisihg forte to thbgldseibpdy aithinéhe s bel ow

the sticking tenperature To pressure is applied in the stage "press stage 1
Thi s result préss noldonpar ati vel y

The apparatus according to the invention for performing the second
20 method is equipped with cooling elements for cooling the press mold and also
with means for applying a pressing force to the glass body in the mold.
Preferably the press mold is connected by a cable with the voltage source,

which is a D.C. voltage or function generator.



rapi d reduction of the tenperature of the glass body by inproved contact of
the 10 gl ass body and the press nold under the el evated pressure, which
results in inproved heat transfer. At the beginning of a further stage,
nanely "press stage 2" the applied pressure is considerably reduced and the
tenperature of the |RLASIVARAL 8¢ nibR8innRstth .rd stage
"press stage 3" thé anpérat%¥§ OF&EEE Srgssg%@%ﬁgpgmg%g%gﬁgmgpgssure

applied to t heagak,fa%a WA treRéif cba%s%q(orlg.eﬁﬁe gREEheated. %gio%gh@%gﬁmdﬂé, ,

tenperature antl pressure In the final stage "press sta

corresponds to | Q. T Lke. o stage 2" and
"presspstage 395@2& Eﬁgﬁbggg@d@%é@??‘ﬁéﬂ%gbﬁcwg' E&gﬁ%@'@s%ﬁég‘agﬁavi gr of the

temper atur e of il A tnDO RREICAAIeRIATodRbL AR BFREAl o

appl i ed pressure ng application of an el pot enti across the

gl ass body kn {Hae Gy ThudRhdadittertl ptrmnmrﬂ%twéémh@lgqsle%oep%a fig of the

press nold prior to application of applied pressure Is’illustrated. 9 I n

the heat up stggRshdidéard heinBhiereed BRGNS ShdBAhABNLR tHR %sém@d@téaﬁscdseve!,
whi ch is above the tenperature used in nethods in which only an el ectrical

potential is ag,p&b@gs Bédy hapBth®es coitronbd.ch only rapid cooling of the press
nol d takes place prior to application of the applied pressure. The

addi tional method Splaphaly 8heStMoURBROAEEN IR bl & ihePrdsst Roltiris pbigdy
described in connection wth Fig. 2, however at a generally higher

tenperature | ewglting thegatapsdy Wittishe pra@andid ahe 8h BEc\@hte!tBRpERNY dThg
tenperature of the glass body while the tenperature of the press nold has
al ready dr qppegrds nidhediringahe praping pidsess.| evel for this stage. By building
the applied pressure up the tenperature of the glass body now 10 nore

rapi dly matches the tenperature of the press nold. The nearly conmon
tenperature | evel of the glass body and the press nold is also clearly
above the sticki ng BRIEFEDESCRIPTION ©F THE SEVERNL VIEWWS OFJEHE DRAVWING age 1 "
Subsequent stages of the nethod shown in Fig. 3, especially the course of
the applied pressure, correspond to the simlar stages described in
connection 15 with Figs. 1 and 2. . .. Figure 4 shows a first apparatus for
perform ng a pref erfredbistts deaters aod atlaatdges st thedtveotiorawdlorsi g t o t he
invention for blank pressing or press nolding a glass body according to the
i nvent i on. 1¥heilipsteed imohore detadlgvitarthe pidenf thedbitbwing destriptieh of thepreferred] d part
2 and the glass body GBBis shown in Fig. 4 between the 20 upper nold part
and t he | ower nwmbddipwnts, with eeferencatodhe agoanpanyisg §awes in whicht he housing with
its supporting parts, which are arranged around the upper nold part 4, the
| ower nold part 2 drigh tisa graphjca jllusteationiof thedehaviosofigmnperatuyes afthe

glass body and the press mold as well as of the pressure applied to glass body in
the mold during application of a voltage according to a first method of the
20 invention;
Fig. 2 is a graphical illustration of the behavior of temperatures of the

glass body and the press mold as well as of the pressure applied to the glass



Means 12 for applying pressing force to the upper nold part 4 is shown in
Fig. 4. This neans could, for exanple, be a piston-cylinder unit. In
preferred enbodi nents of the apparatus, as shown in Fig. 4, a heater 14 is
provided to heat the press nold 1. Also the surfaces of the upper and | ower

conduct i vi 1y + BN RAeE b sdo b B ATl el SonleSRlY AleR) o
body. I the TLERLGAERAL BLAiAQHAANT U1 E| dendipBans for applying an

el ectrical poten or “voltage across SS body (B are provided to

perm t working or Zﬁlqgé @%@mebm%trétﬁ)ﬁ? dﬁé@%? fWSn?HEr%RﬁeJ ¢in th@PP! Ying a

vol t age conpr|ses age source connécting the

voltage sourceqhds BEdPaRs thh BrddResi A0\ BaGH mapmquﬁeta%gh%ﬁgpggﬂag part 4.

The vol t age so rce voI age source o n gener at or.

Figure 5 5“9""5Réd&%‘i‘ﬁéaérgﬁg%@&ﬂh@%ﬁhé&%oﬁoﬁ& 8%? E[n id! il ofﬁﬁéform ng

t he second net according to t vent|on ssin e 15

gl ass body. Thg@@%@g&&%.ﬁ@d&&hmxgwﬁmﬁ%} dsbgond‘lme{hsds%qu ded with

t he sane reference cu are not di scusse urt I'n connection with
t he enbodi nent ; Qfnifdn9.- S The enbodinent of Fig. 5 is however provided with
cooling elenents 16 Tor cooling the press nold 1. 20 The disclosure in

German Patent Appl 'Ffir%‘tci R skémaftc &dds- getﬁénﬁfwew%%ugﬁ an Egra'tu% doB&Aamgor at ed

here by reference. is German Patent Application descri the 1 nvéntion
described her elﬂﬁ@%nﬁ&ﬂfo?b%&ﬁ%d @?Jemreelemaamie%t of RBHRAGRAJEBET nbel ow

and provides the basis for a claimofr priority for the instant invention
under 35 Uj§. Colaki Bressing of a glass body according to the invention; and
Fig. 5 is a schematic cross-sectional view through another apparatus

according to the invention for performing a preferred embodiment of the second

method for blank pressing of a glass body according to the invention.
15 ‘DETAILED DESCRIPTION OF THE INVENTION

Figure 1 is a graph showing the dependence of temperatures of the glass
body and the press mold on time, during application of an electrical potential
according to a first method according to the invention. The lower curve shows the

20 dependence of the applied pressure on time also during application of the
electrical potential.

At the start of the method first the mold is continuously heated above the

sticking temperature T up to a maximum temperature Ty, which lies above the



Whil e the invention has been illustrated and described as enbodied in a
nmet hod of bl ank pressing optical conponents, it is not intended to be
limted to the details shown, since various nodifications and changes nay
be nade without departing in any way fromthe spirit of the present

| nvention. Wt haubnd i \ﬁé%tu@nla ’ﬁhﬁ% 5 &otﬁgﬁﬁlefvﬁfhggpdbdﬁgre%% of t?\%d’c s'b¥>d¥ fveal the

gi st of the present ntron °t ers can urren

eaturcs that. B3 sl %E}?E‘PM?“”?%SF?%@L%‘@@%F@@E?% Pa*’%s 3t Y
essent | al - chal apteios) e oledsaSNEb Sl o PESHANG AERERDSERIc b8

i nventi on. 1S new an In the

appended cl a' Measd body ?pﬁlb?@nes]theﬁ ?:ﬂ% R ihePr @#ﬁn&ﬁeﬁﬁérwe ad E’t§c§pb0dy’

conprising the steps © provi g a press conprisin nol d

part, a lower nphhdpreks mdld &ﬁb%‘é!d?)%rﬁorgﬂe?@%ramgmé}ﬁ@h%n?ﬂ% r&isShapi ng

tenperature in said press no c) applying a voltage across the upper nold

part and the | %‘ﬁﬁfecﬁ@'tﬁe a4 bé&,f ddﬁﬁ? 'ﬂie‘“\gné IREorel 85i8sPQ8Ye FLsHORMREG. FhUr s

above a sticking terrpera ure; applying a pressing force to the gl ass
body at the | atggty #hé ﬁr!m;férétﬁm)&rtﬁé b'r'é@sd Rbid 4 tee §§s B&?y(ehﬁtﬁs%s&{tﬁﬁﬁ mol d

mat ches a tenperature of the press nol 2. Anme bl ank pressing a

gl ass body, COféBﬁétﬁhtﬂﬂ\tnh'ﬂS sam&h@fmeaﬁer%myﬂeglsaag@zpress nol d conpri sing
an upper nold part, a |ower nmold part; b) receiving a glass body heated

above a shaping tenpahaktige “bras$ stafe BT B8 appRdBredslreCard the e d;bl;ﬂatIQFeeéfS nol d
after reaching a predeterm ned tenperature of the press nol and d)

applyi ng a gr esge p@sé alotPareGirhliaingb@shsreBoshy. A 6BswreMTRRd, i dlasst | cki ng
tenperature (To). 3. The nethod as defined in claim 2, furt her conpri si ng

applyi ng a vol teggeratir®géndraiey atppeiche®ding t@ﬁ;ﬁéraﬁfujofttﬂi@pﬂe@wmdmh(i part. 4.
The nmethod as defined in claiml1l or 3) wherein said voltage is a D.C.

vol tage. 5. Thaappérivasbnaiieckdlyl me@ rapidig tigdn Inediealing stags adintethe glag®l t age i s
an unsymetrical A C voltage.
body is under an applied pressure in the press mold, which improves the heat
transmission. During the “press stage 2" the pressure applied to the glass body
15 continuously decreases.

During the next stage “press stage 3" (laheled with only a “3" in the
figures) pressure applied to the glass body and the temperatures of the glass
body and the press mold are constant.

In the final stage prior to removal of the glass body, *press stage 4”

20 (labeled only with a “4” in the drawing) the temperature of the press mold is first
considerably lowered and subsequently drops in a short time interval. Also the

applied pressure is similarly reduced. Because of the lower pressure the heat

transmission from the glass body to the press mold is poorer, so that the



6. The nethod as defined in any one of the preceding clains, wherein said
pressing force is kept constant or reduced when said tenperature of said
press 13 nol d decreases. 7. The nethod as defined in any one of the
precedi ng clains, wherein said glass body is heated when said gl ass body is
within said pr met.hod as defi

precedi ng cl ai ﬁgm%rglu(g? 8‘8@5.92"58PSQ%a%?%ChFEFWGQS?‘PSM péesrq 'HQS 9. The

met hod as defined i t he preceding cl ai ns, vvherel n the gl ass
body has an optm%rsls‘z’@b%ia%q‘hgr'?tagfop'%i Stgﬂﬁgr at us for bl ank pressing gl ass
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appl yi ng said ‘conprising a ¢ and - a vo

sour ce bel ng. capgehin i LuaAbhaRRhg BRIY SR kg, £k LENRLe Bl P

by sai d cabl e. n-a ara pressi ng

comprising: a Wogﬁg]rmgmoﬁ{dﬂtﬂﬁg'té%&@atﬁregils%@Emﬂﬂ@éf%@&p@g@? Ta shapi ng

t enperature, sal I'sin nol d

part, cooling rgﬁﬁ\%ﬁ aB %é& %@gasg‘%%1ﬁ'°‘rhi§9£’4%‘sg?%ggrﬂé§?§\}eﬂng e

to said glass l'ass thin sai

appar at us as d%bﬁ?@hucnoﬁbﬁhgxéraper&uret fe HAPEIR ) ImPRABS chGrtPRley! N0 2

vol t age across said upper part an part, said nmeans

for applying, Sadnéﬂss\b%yagetrreomgg ﬁbl@%n@eﬁﬁ@b%v%ﬁg?e&%met ABRNTEIE R sai d

vol t age source bel ng connected with sald upper part and said | ower
mol d part by s%?rog@@hgatga%sfe}'he apparatus as defined in claim10 or 12,
wherein said voltage source is a D.C. 14 vol tage source. 14. The

apparatus as definegds{na b%?ﬁ‘\hmbje@a%nhje?staé@q{a%éy Pdd ARl 2R SSRGS S a
function generator. 15. The apparatus as defined in any one of clainms 10 to

14, wherein th%r@és@%rs@@hﬂdérébl@@éd@@d ¥hd ihe%rfngz%@iﬂé offalprsksnedll AR tHaavi ng
dlfferent properties. 16. The apparatus as defined in any one of clains 10

to 15, further diaamodsdrgpshpad thir@eange frtesd Si8gdsans tempdiatuielof tHdgreappar at us
as defined in any one of clains 10 to 16, wherein said press nold further
conprises aig i ngold and the pressure applied to the glass body are largely kept constant.
The behavior of temperature and pressure in the final stage “press stage
4" in Fig. 2 corresponds to that in the method shown in Fig. 1, like “press stage 2"
and “press stage 3" as already described above.
In Figure 3 the behavior of the temperature of the glass body and the
20 press mold and the associated applied pressure during application of an
electrical potential across the glass body in the pressure mold and at the same

time during cooling of the press mold prior to application of applied pressure is

illustrated.



18. The apparatus as defined in any one of clains 10 to 17, wherein the

gl ass body has an optical application. 19. The apparatus of claim 10 or 12
or any one of clains 13 to 18 when dependent on a |east claim10 or 12,
wherein said apparatus is operable to performthe method of claim1l or 3 or
any one of clains 4 ent. o
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@0% & ()-11@0% ()-31\rsAs: 10%| 10041 & () - MLOYA] & (V- 10tt 10t t
10t t! $210% t & dmSdrGADMEI%t (he-dfash BYdy and the press mold is also clearly above the

sticking temperature Ty at the end of the stage “press stage 1.

Subsequent stages of the method shown in Fig. 3, especially the course of
the applied pressure, correspond to the similar stages described in connection
15 with Figs. 1 and 2.
Figure 4 shows a first apparatus for performing a preferred embodiment of
the first method according to the invention for blank pressing or press molding a
glass body according to the invention. The press mold 1 has an upper mold part
4 and a lower mold part 2 and the glass body GB is shown in Fig. 4 between the
20  upper mold part and the lower mold part. The optional ring 9 is shown, but the
housing with its supporting parts, which are arranged around the upper mold part

4, the lower mold part 2 and the ring 9, is omitted for simplicity.
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upper mold part 2 and the lower mold part 4. The voltage source 19 can be a
D.C. voltage source or a function generator.
Figure 5 shows a preferred embodiment of a second apparatus for
performing the second method according to the invention for blank pressing the
15 glass body. The same parts as in the apparatus of Fig. 4 are provided with the
same reference humber and are not discussed further in connection with the
embodiment of Fig. 5.
The embodiment of Fig. 5 is however provided with cooling elements 16
for cooling the press mold 1.
20
The disclosure in German Patent Application 102 34 234.2-45 of July 27,
2002 is incorporated here by reference. This German Patent Application

describes the invention described hereinabove and claimed in the claims
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While the invention has been illustrated and described as embodied in a
method of blank pressing optical components, it is not intended to be limited to
5 the details shown, since various modifications and changes may be made
without departing in any way from the spirit of the present invention.

Without further analysis, the foregoing will so fully reveal the gist of the
present invention that others can, by applying current knowledge, readily adapt it
for various apblications without omitting features that, from the standpoint of prior

10 ar, fairly constitute essential characteristics of the generic or specific aspects of

this invention.

What is claimed is new and is set forth in the following appended claims.
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1. A method of blank pressing a glass body, comprising the steps of:

a) providing a press mold comprising an upper mold part, a lower mold
part;

b) receiving a glass body heated above a shaping temperature in said
press mold;

¢) applying a voltage across the upper mold part and the lower mold part
for working the glass body at temperatures above a sticking temperature; and

d) applying a pressing force to the glass body at the Ilatest after a
temperature of the glass body in the press mold matches a temperature of the

press mold.

2. A method of blank pressing a glass body, comprising the steps of:

a) providing a press mold comptising an upper mold part, a lower mold
part;

b) receiving a glass body heated above a shaping temperature in said

press mold;

c) cooling the press mold after reaching a predetermined temperature of
the press mold; and

d) applying a pressing force to the glass body after exceeding a sticking
temperature (To).

3. The method as defined in claim 2, further comprising applying a voltage across

the upper mold part and the lower mold part.

4. The method as defined in claim 1 or 3, wherein said voltage is a D.C. voltage.

5. The method as defined in claim1 or 3, wherein said voltage is an unsymmetrical
A. C. voltage.

6. The method as defined in any one of the preceding claims, wherein said

pressing force is kept constant or reduced when said temperature of said press

13
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8. The method as defined in any one of the preceding claims wherein said press mold

further comprises a ring.

9. The method as defined in any one of the preceding claims, wherein the glass body

has an optical application.

10. An apparatus for blank pressing glass bodies, comprising:

a press mold for receiving a glass body heated above a shaping temperature,
said press mold comprising an upper mold part, a lower mold part, and means for
applying a pressing force to said glass body when said glass body is within said press
mold; and

means for applying a voltage across said upper mold part and said lower mold
part, said means for applying said voltage comprising a cable and a voltage source,
said voltage source being connected with said upper mold part and said lower mold

part by said cable.

11.  An apparatus for blank pressing glass bodies, comprising:

a press mold for receiving a glass body heated above a shaping temperature,
said press mold comprising an upper mold part, a lower mold part, cooling elements
for cooling and means for applying a pressing force to said glass body when said

glass body is within said press moid.

12.  The apparatus as defined in claim 11, further comprising means for applying a
voltage across said upper mold part and said lower mold part, said means for applying
said voltage comprising a cable and a voltage source, said voltage source being

connected with said upper mold part and said lower mold part by said cable.

13. The apparatus as defined in claim 10 or 12, wherein said voltage source is a D.C.

14
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16. The apparatus as defined in any one of claims 10 to 15, further comprising heat

means for the press mold.

17. The apparatus as defined in any one of claims 10 to 16, wherein said press mold

further comprises a ring.

18. The apparatus as defined in any one of claims 10 to 17, wherein the glass body has an

optical application.

19. The apparatus of claim 10 or 12 or any one of claims 13 to 18 when dependent on a
least claim 10 or 12, wherein said apparatus is operable to perform the method of claim 1

or 3 or any one of claims 4 to 9 when dependent on at least claim 1 or 3.
20. The apparatus of claim 11 or any one of claims 12 to 19 when dependent on at least

claim 11, wherein said apparatus is operable to perform the method of claim 2 or any one

of claims 3 to 9 when dependent on at least claim 2.
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