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type is preferable since it |ncorporates hlgher el ectronic stability and
flexibility to the system acousto-optical nodul ators being 12 EP 0 393
677 Bl preferred. For high energy non solid state |asers, special nodul ator
arrangenments have to be nmade, as expl ai ngd above. The nodul ated radi ati on
beam 12', havi ng sonewhat decreased intefisity due to | osses, passes in turn
t hrough defl ection neans 16 such as a vector scanner in the formof a
two-mrror 20 and 22 assenbly, each mrror separately driven by a different
notor 24 and 26 respectively. Mrror 20, driven by 5 notor 24 deflects the



being perpendicular to the Y. direction. The radiation beam 12", al so
sonewhat lower in intensity due to additional |osses, is directed towards a
thin | ayer 48 closest to the sur f eV 398 677 Bl photohardenabl e conposition
40,-which is contained in a vessel 44, where it induces photohardeni ng of
presel ected portions of the thin Iayer 48. The conposite novenent of the
beam is a vector typmdruHFithed® 1 ichheldaw gs($p) =said to nove or be
scanned in a vector node. Due to the inertia of thé el ectronmechani cal

defl ection nmeans 16, theg,velocity of the beam 12" on the thin layer 48 is

also lignted by the and th | e n nat ur.q of the

defd gcti on means 16d‘rlteet FIEEP& ﬁ(@t f'h; Mom%)#‘ff"% "Zd"odﬁd 22 through
notors 24 and 26 respeati=pely is controlled by the second conputer control
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34, and aft™@r bei ng processed cause notors 24 and 26 to turn and nove

ovar s oredet or ai neu SsE PlteeeBR ot - )F FE oIt 1ol | Fectnack
regar di ng \ihlg% b e!B agnd %emssfor d; s&ecnﬁc a(enrra? %} ég I&néj ggo% rﬁajhe&ﬁf?c\éf ﬁﬁg’ tpél

the defle er con

e secon
54 T/h I 5 E\gﬁ ;%nts Q lg&tl&to( )etJf ﬁﬁe?&ét iffa tcipecﬁtpreﬁorﬁfall (fﬂetsy:a fu9fade Q%E‘pﬂngl e n ce
meof  t he ‘?éb?ﬂs% %erﬂ"’aﬁ on (dH) %P&iscﬁﬁ’ lire!r@l&iRe 'locktidR Yt= lifthd iM&gsé pi

pr ocessed by, {hfle SR Ridils (T trRIbearR At B! intBRich oi4he BYAR dnbl thesmfagéj plaf® &ife
nodul at i ori;h(;mrasnamnaﬁma control conmand 25 through line 50 in order to

nmodul at e t hey ik the @816ty emAf) oPBa Beak’spSibontiibasurtdch & the imdgecdlandf the intensity of
beam 12sand 1he &eddre biREE vecB sdafriigamdyl domprise aafitipligng 9f $cadlhefThisultiplicity of scan
pr edet er milimadngy duiclude bse @fmdraygretips4bB stae Mivds|the finsls ot edob gabp peirgopasilel i each bihar,

t he exposThedistance betwisnitwgcdosecalizs lines wittdma growp ipthe deso tspasing béteess thietwo lines, when
par anet er she scavEpacing is cdosteni.rHowenel, yn eooais beeations Bp scani spacing miay yary hevadiy foas line do

| evel conditeainthelpitar casaewhon dhddeam s saanding emt firsh fine, the sean sbacing cefesringity said fistrine

| ayer, @héqﬂlzl;;ghqtdlﬁﬁnc p ihetvednathe) sl 'mg apd; a gpogpd line whn@mmmrarelgpboe@meamthe
This 30 ¢losasHi distgrrede the Hiitdia, @8d Which is ecaqnad gitey fhp fifst ligp has heapicanad.| v at
unsuppor t ed BPWSHP%thﬁf'h‘t fistance, frayeled, by the radigtion hoara \pp @ seH "é‘d deadpum) aceglgtion g5
a result PES’?U‘Pé‘”B'h @i FRBSIET, YPlpciy from, perg, yalqgity Ieyel & grepierthan gos dmes,
vector s c ﬂtf“’a% ‘i°a‘1“?§% "’a?atb’{}ees therpran ﬁ'?a(j'ﬁ% 2] AYen MorectiiprERly Ut e dhasea,

12" or ¥né h hard

the more sejrzwe o r'a %S't ffe o iﬁ"ur;ar e "s%m??ﬁt;vft
the expos{d tsr gms ﬂgrsg.a Yl o
COMpPOSI i Gl ) aaﬁsb rgssa o Sl J?f%ia B Bl

PO UlhidarksOdat Jn@ scan ae ck 78 proaart.dna %e%ﬁéu&'a@ﬂﬁtﬁm b b
t he phot oha,re;igna{a SOrife0 4§ 0S| t| on 40 a short predeterm ned distance fromthe

surface 46, providing a thin | ayer 48 between the surface 46 and the table
41. The positioning of the table is provided by the placenment neans 42,

which int e fi conput er control neans 30

accor disg t{g %Q{gr{&i oredg‘t es%el nd{%ﬂ gr aphic data corresponding to the
40 first layer of the shape of the rigid object are fed from conputer
control neans 30 to conputgr trol nmeans 34, where they are processed
along with feedb datg_o% dfromdeflectlng neans 16, and are fed to
nodul at or 14 forG nteal 1 ) A5 { AT lhdd *t he beamtravels in a
vect or fode on predeter mgée;b =td ons of the thin |ayer 48, the exposure
remai ns constant. \Wen th& first layer of the rigid object is conplete, the
novabl e table 41 is lowered by a small 45 predeterm ned di stance by the

pl acenent means 42 through a commandt® om first conputer control means 30.
Fol lowipg a simlar command from c&rﬁwt;_g{ ([1B23N® .50a I@erxﬁ‘,cyr,m,ﬁg J®gNS,
such as doctor knife 43 sweeps the rface 46 for Ievel i ng puPposeés. 'The
sane procedure is then followed for producing the second, third, and the
following layers until the rigid object is conpleted. The nodul ator as
mentioned earlier nodulates the intensity of the radiation beamfrom a
substantially so zero intensity level to a maxinumintensity in an anal og
or digital node. There are sone optical "l osses in the nodul ator system and
al so sone additional |osses in the deflection nmeans. The maxi mumintensity
equals the intensity of the unnodul ated beam m nus total optical |osses. In
a pr ef erred enbodr ment of the | nstant | nvent i on, the maxi nmm beam | ntensity
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a manner disthassestaining tahe parimeter pfrthecpghotehardened layer before or after the layer is formed by parallel
scan lines, would compensate for the lower exposure received at any perimeter of an object or layer.
Increasing the spot size, reducing the scan spacing or reducing the pulse spacing will improve adhesion
50 between layers because the exposure is more uniform and more adhesion area will be attained, but use of
these methods in perimeter regions to prevent delamination may have a detrimental effect on object
tolerances.
In the preferred embodiment of this invention, the loss of tolerance and adhesion between layers in
regions where exposure contribution from adjacent exposures is lower, whether this is due {0 effects at the
§5 beginning and end of vectors, previously described, or due fo scan lines not receiving exposure contribution
from adjacent vector scans, is compensated for by exposure time width pulse control of the digitally pulsed
acousto-optic modulator.
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or oligoner and at | east- one, photoinitiator. For the purposes of this

i nvention, the words nononer and Olkﬂﬁ ha¥$ substantlally t he sane
meani ng and they may be used interc g§§ Exanpl es of suitable
nmononers which can be used al one or in conblnatlon wi th ot her nononers
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EP 0 393 677 Bl EXAMPLE 1 Novacure 3704

29.6 5 ( Bi sphenol ' - hydr oxypropyl) diacryl ate)
TVPTA e¥b a4 61781 29.6 (Trinethyl ol
Propane Triacrylate) 10 Plasthall 4141

14.8 . ( CP olabthy! FRFRRAINS weib ialidol ovsr b6 Qunutes When all the monomer had baen added, the reaction
0.78 15 mixture was heated for Ar-adbidonall 3! The R Yroduet Wi 'a biufsh 6MMRA6N with!38! Qﬁ%lﬁis afbl
1.6 2, 2- dla?ﬂaﬁ.&ro&yea 00N, TRE BErO RIRNIGAR WS substantiall Cor e- She

pol ymer * RBB-bfeK 4inulsion was placed in a freszer for 3 days andgﬁeth waERawe® Iifter&d) %éhe@ @iy mer
had a cor desfzedwityt| andckiyd &irém temperature for about 3 days. For large samples, such as in the case of 70%
25 But yl esaemigbrigca Iplacki katehes| sptap drying techniques involving hot air of 100 to 150 °C may b&sed\ | v

nmet hacryl ate 25% 30

and a si@dims of 100% net hyl nmethacryl ate 35 The core-shell pol yner
was prepared as follows: Core 2388 g of deonized water and 37.5 g of a 30%
aqueous’sdt uk iptressfiordiehiicaiing @ inisgrpl thengidimensienel Kgid: ebiepd from gvegessive dhimlayesuipf-eck
five liter flaudehaelaidpsels corosition (#R) corepiisingihe stepsiofier . condenser, heatjng

mant |l e, additi 6’1‘1"“19 F da‘?*@f“'ﬂ‘iﬂﬁ@l"@@ ﬁ‘ﬂéhq?PPf the digid I°H|P‘§td°s"ﬂ’1@ 'i?d?ﬁ"é‘ﬁ?% '"(ﬂ
the flask wefd 9’0 oomte erature, for 30 mnutes
and then heat eBaﬂ ydona rggﬁe

of a nonomner
char ge Eonflé )P?{S =430 i&? *mg s Wv'"acawr y va"frs'gg*a%ff"sarrfsnute L T
70
Fol | owed | mgges *"‘a’xfiifi’%f“ @35 e m”ﬁéﬁé @9 ol *;% 80 B oo 00

sodi um hydr Hpn (4 to & Biin e radl tio

per 5U| fate ( ﬁ\khé‘) |thah Q&Slerﬁ%nefroﬁﬂib?@fd to Rﬁxr r{%ﬁ Jr}'
reacti on m XioW velB e niskimameeh oditd b tdigaliddlion\WEaHRS (16) e exot her m peaked at
84[err]C, the GaipBrimfIRs righi objedonHGVEIS suBAREN MRS MihiPIRE Vessel §2), M Nut &
period wth i negitrbllably @wdlind) @8 tHattgbld @18 wding iplcdnidft MRS 4R the RBIINEIEHNE (42)
bet ween 80 atithg&bntGlied Bk rd fitsh ComipleOdbRtiol ARahs3onandvas fi ni shed, the reaction
m Xt ur eswas hesdeidg the sididessive fhinflayorsan thadgliid protoha2denabioetirpositibh (arof byiajer eming
product was medns (3% heclagel fnimoing wiedrla (8% bding/canbdlied slsa byl thia dickt eormpmtet cowel redane  Of
0. 097 [err] . @hehafactar@ebythesteg die core emul si on, described above, was pl aced
in a five | icoupling pgedondcampuioechntsol mepnsr(84) withy the Idleflegton grrans (@)cand the fitsheompuler
synt hesi s. Téeatral dpraes(39), ridt $eeontl| WU%F@'?!WW (&) tbringjusedo ieppnivetion rvilb na

t enper aPur e, medylationomenng, (143 dor cpntioligbly; Redulatingy e, éntengityr fdhe tapliation| beam (IR drom a
charged, wi tfvbsiaiallyizey '"W‘EVH*’VQ' t?rF%PEI’r“@“ aasitysip ipregortign t‘l""ﬂ?ﬁ"@j"’%?ﬁfﬁ'ﬁ peam (12)

persul fate, tﬂ%‘;%by prgyidi 3 ‘FE%"BG g P%'F‘P? gfel s?ﬁ‘lfg?ﬁ??‘ﬂf?d‘@ lbeli%lflt's ?@ff%"h
d 332 f re| T onar:

AR e q,rfg?rmmg“%? et Tps kel o e

nmet hyl Tret hacr WEYE added over 60 ni nut es. Wien all the nononer had

been adde Iﬂ%césggigifrué L | el SR %@R&ggu Eengﬁv oggrg Irdeh (Qratlear% F5u§es ane

final pro uc& whidhls g@t artl Sl ze
of &107 [err Re core to she%e r%ﬁ%o Was Jsu stantrally 4 1 The bl ui sh

| Qg was pI aced in a freezer for 3 days and then it was thavved
flltered washed with 5 deoni¥ed water, and dried at roo enperature for
about 3 days. Forgl fXe} @il es‘ﬁslmkpasz((w-tW@ase)df/( e Works lor pl ant
bat ches, spray drying technr qyes I nvol ving hot air of 100 to 150 [err] C may
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45

where, G{LE} is an equation that mathematically fits the photohardened material's depth to exposure E
{mJ/cm?) response curve, Y, (cm) represents the center of each scan line located relative to Y=0 in the
image plane, Y (cm) is a variable location with axis running normal to the scan direction, P is the
50 irradiance (mW) in the exposing beam at the image plane, v is the velocity (cm/sec) of the beam spot
at the image plane, and r, is the 1/e2 radius (cm) of a gaussian beam spot intersecting the image plane.

3. A process as defined in claim 2, wherein the vector scanning comprises multiple scan lines substan-

tially parallel to each other, said lines having a scan spacing, and wherein the distance traveled by the

55 beam (12) on a scan line at maximum acceleration of the beam (12) in order to reach maximum
constant velocity from zero velocity level is greater than the scan spacing.
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Claims 10 1. A process for fabricating an integral thr di nensional rigid
obj ect from successive thin layers of a |iquid photohar ’iﬂ

on
(40) conprising the steps of: st®pro0geyszpBic data, cor "gmm“m
shape of the rigid object desired to be fabricated, in a first c mpdt et
control neans (30), placing the |iquid photohardenable conposition (40) in
a vessel©® (’M}V' metfjacrylate were 1o%erie %‘qsa‘m‘ﬂ'tqlléﬂ? EARPr(hed Pean Adieds thg reaction

i ntensit "!P§|hﬁ e%farﬂ'arﬂ iticnpl 29 rﬁ"ﬂaﬁf’%wasn’e%{‘fﬁ‘ 9(“3‘5?“ Wt‘,'b?ﬁt baliggAng

def | ect i P 7 5By 152 "’F‘i‘? \? ﬁ'a“

o et Bl %gg%ft %*"3 gﬁw E atﬁ"t ﬁwss we8 'H e
hot

EO?TDSS?[I ﬁ ﬁ% p'? tc'%f’e‘p fyﬁ'ﬁh% ORar ¢ VOM %01 ['ggq SO def used t he

radi ati Ogjam beam (12) with an accel er at ion fromzero | eveI to a

maxi mum accel eration, and with a velocity fromzero |l evel to a maxi num

vel ocid 1.0\ protedg fddeatdn@&.té an m'fgéﬂinﬁ\re(emens:&\WHQH lobiBd flomMEsubde8divé RIRIIFEE 0Pl 2
nmovabl e sulygli@ protahbrtidhablb 8émpositdnad) 4dmpriding MeRtepdier: Vessel (44), control |l ably
movi ng the fl férinkadpRic (4. colyspbieifing Go [HeashEIFEN the iRRINdbjecHidbkired!t Be RbRGRAEA &
means (42) fiketdgpumptdntralineass 89), t he first conputer control nmeans (30), and
25 f or piaaing thehiizis pbaterasibnabletchmpositiony @0)Sn alessdh ¢4}, i qui d phot ohar denabl e
conposd ti on (dedprating d eaglistionfheami(1R) havrgran iftd@jty by heind seidefirstfcomputerponthmeang43)
bei ng cont ¥l ed al so by the first conmputer control neans (30),

char act er i zedcdsijoliably dsfiesfingothe rediaiion ibegm 12) cif o Mectas PpaNiag readntte gredaternined( 34)
with the dePsitans poie secapssive thinlavgrsdn prder tp induge pbef pifg of praselented padipns of the) |

sai d secondq‘t!‘é)ﬁ:?ﬁ" Fe'@B'Fitc?’BWs'ﬁ%fhﬁ@ to 8 dopth af phefohpeqeping. Andalsp defiectingtheyfagliptiog 30
nodul & i on PRERAL) %‘P'e@tm 61 1‘%’ Y '%amagwﬂnga%effeﬂ%ta&wft % veigeity fram
radi ati on 58’86’?" '1t '

intensity, |n eﬂat

provi di ng %e‘ﬁ I b
bei ng 5substan X

pac?men Inea S d%cgrﬂ?né (142)

(
yeg ofE N ﬂ)%&t?fr {)Ie &SIP&P(% 4: or f 5:%
predeter i mnsp Q5) trmaegﬁt. tang ﬁ od ¢ rtggﬂen&%m f@
order to aq&y)e,“gfacié,l@&t@% o const ant dep ot ohar deni ng W t hin eac
35 SUC GBiplihg/ £ sdcOhd \cdniplifeF contol nfdaly @HWIR t@sded&.t.bmehns (18Fridi the kst OB N
the maxi Munotdl edaghst 80P fsaiti @cdnaddorfplten célaiNMmbahe) (34) A86f@ Susdd the Rbrjuctidn with a
phot obar dendagatth i idans $149 foe ab@folidblyamodulatiy the iglbnéBNode rabibtidbbeam (12) from a
[ err] wher aubstatidlly kéo mbnsiyUvblitoB makimum liménsB It prapaitibn/to ftiel velotify @f iudeah ar2jlened
mat eri al ' s tichegbly hprovidingx o Gshstaatidlly (conktantrBjposues [lvels eaid wxposure ¥vel(lming subgpandaignt s
t he cent er inglbpanderih ok tharvelbdity ®f baid: béagd (1R)e bra the\peedplernited piorlionshad thenfimgid phétehae, Y
(cm is a varablelsompdsisiomt4Plom ordprtth ackieve substantiallycronstanhdipthtod photabardening within exchi on,
P i s Bhe 5@uccessivethilieyeice (MW in the exposing beam at the inage plane, v
is the velocity (cm sec) of the beam spot at the inmage plane, and r, is the
| e2 radi s A ¥R§eSHES @fgﬁﬁw%t b’é‘:&fﬂ%’?‘bf"ﬂ"ﬁt"ér"‘é@é'ﬁy ‘ﬁéhet"ﬁ a"P’f'rﬁ@?é‘ ﬂ%ﬁ‘\‘\éﬁes 3 A
process as dﬂ%‘f’Pfrﬁ‘ﬂ“’P?'i ing ivRictis offpter Bema Yale dYerPY%r scanni ng conpri ses
mul tiple scan lines substan--tially parallel to each other, said |lines

Eﬂ%f"l” %"@ yJla t%él%@;m lj;_n %va%sﬁ; e‘%éa maxi mum

havi néoa scan spaci ng, and whgyein the d| stance ty avel ed by t he 55 beam
(12) on a scan |4 j% bepm¥{1®)vin wyder to
reach maxi mum co s@% \r/T?ﬁX(gm,;yE? zer 'evel is gr@ater than
t he scan spacing. 18 EP Oy,3eG 677 B1l 311111 111111 D11l il)It 11 1111

of methyl nethacrylate were added over 60 m nutes. Wen all the nononmer had
been added, the reaction m xture was heated for an additional 2 hours. The
final produwhbre\\@EEY isdnttiobio bt ridtidmatidalytits3e BMtohariénds madfar'a debd biesdoBurs EZ€
of 0. 107 ujE/cnid) @ospene cirdd, B (B ropradeh® theaBntsrth 84ch Bédndihd Idcafbd telativé1® Y (Lih S8
enul si on wasagal panedY i(¢m)dis farvagabRy lodafion Jitrd@ysSruanith idhad td theveaan tifeativadPp is the
filtesed, wasihec Wi the sesing bexth ataliecimagecpiahe di is ¢ valbcity domnrsdcpofie ehm rspotf or
about 3 daysthe Faage plang endsaishects’ ralivsiicraof 2 gausdian bears epcd ntessectingue lirsage iplapd. ant
bat chesi -, spray dryi ng techni ques involving hot air of 100 to 150 * C nmay
be used. 3:ClAapragess as definedain slaige @swhefeisy the sasior seanningycamprisagtreuffiple| scan lines substan-

t hr ee- di merigiyorseiel te each oty eaid lines baving RcusWReiRg. e whereinytag disteyice javeleg by Hhe
phot offar derPs#N 12 §‘?at‘|"6‘ha meimie, Apgeferstion ok i begmp H12) fof order to reach maximum

constant velocity from zero velocity Ievel is greater than the scan spacing.
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storing graphic data, correspondl ng to the shape of the \B‘“‘TWL‘L\“\
desired to be fabricated, in afh 2lag5 ﬁer contr ol \;a l
the |iquid phot ohar denabl e corrpos i on%?z in a vessel

generating a radiation beam (12) having an intensity by using sa| d first
CoNput Elyt e nitthalipiaie SvefeXlied G/8NE0" Minktad) Mihestl Bf the Mbhdibr hdticbebm Bddad, iR relutionm
(12) i N n@airs Wheoadd a7 Bh BdditERA2 héuls. PheNhal esduttvasia plORsh srhulsich with 36.0% sBlide &5 Si Ve
t hin | augasiclb Bizo6fbeI07 1M, THetd@ao SHai tanb aaskmbitangalp#:1pr esel ect ed portions of

t he |i qui drhelumiishhaiuiin alab placsdrip aSieédeofor §41Bys 4nd thaen dteyes lthawd, lilteredo iashda: with g,
and aé s @echkd @atbi, agy driad at mohh &mperatui(for aboutiSatays. Fdr2grgensamples,suchicasdn e gase oh

f r om zersemiwerkebr flant bataires sprayndrziog tethaiquesi invalving het aifet 190 &p 1581 @ a1y Ye vsedm zer o

l evel to a maxi mumvelocity by using deflection means (16), supporting the
r|g|d olflddms on a novabl e substantially flat table (41) Wlthl n the vessel

trol | abl the flat tabl 41
(42) ot e W“m gfmrggyrﬁ el oy R RS L
trol th
cont 7ol el atn'ce X %;'%o s rusa-&%%éndﬁstrett&a% mge of e
| ayer for .rﬁ o Ee" (311 InSaQ/ | e flrst conput er
EIEPP%%%J ?nte?l ifylby smngQH Rlst BSnpited 86rABImeans

cont roI mean e '$§

corrput er c igr 0 ans | ection neans (18) and the first
conputer c cBﬁt}ouJE?yaﬂéﬂeétﬁQ)the PadfaflonS BEAT 25 HTRWeBtbr SEARNIAGO Mol 1 prefisiéhnineei ng
used in COpjeohd dAthe\bucbosaveithin tayers IOSHsEr & ihdUde PROBIASrdéning)of préseleeda portdnis abthy
nodul at i ngjiduidpnotdbdidbnbBle corpodittn 4oRe BdidpMof PRudhertidning, fridGalso aefeaing teahdiation y
zer o jont engédny/ (LN ant scelerstivk irdii NBeloTeveNt®i d iiaxirhuin pecelpratidni andl ¥ith & Yelocihefraei t y
of sai d beash (elsl lo a nban@byeldaityobyi Winp geflectonlbeb@e(t6).al | y const ant exposure

| evel , sai d expsing thelrigid@bjedien agnogablesiubstantially gt tabjedél) sithiethe vestel{44d vel ocity
‘of said beam dpit)igblyomovirgethgfiat dhblecit 1Yi by axding olecementomeshs (ﬂbﬂplmfa?@?“bﬁ‘e%rﬁhﬁ-’?
denabl e cohgiasioniralied Py1B3 fiisiromputerrcontro! medns €30k aad ibst anti al | y const ant dept h
of phat ohar dderming thd suaéassivecihin lagers of the Bquictrhstopasdenslip Fpmp (40pby layes fsmRe s 55
def i ned i nmepnsi (3)1the Jyer feiming: eanséd) heifa Fatrlipd F'P‘yb\bfhetf 'B‘H’iteét‘:? R BeRRm

(12) cause@ohct‘.?éﬁsteﬁzeéfbqum?&rdem ng which is reat er ue giyen
by: 40 45 coupling a second computer control means 34) with the g‘ﬂ om
fole]

equat i on tﬁ%{t’m'nﬁ‘f’?ﬂénﬁ?)r mP‘H'%f 8? i ﬁé Cf o% §m
R F%,mﬁ s

exposifr e E Imum ,atc h
scan |ine

] Yie in %u@stéﬁﬁ&nya
| ocation Wlth[ rov:dm a SUb - t‘ %}n 13 %l%d érﬁﬁﬁﬁ 'psélr%eons Rt it i€ pRdtohar-
i

i rradi ance 8 'c&&aﬁ: mfa hotbharSening Sithi@baa i Ty
(cm'sge) W m&' ﬁa)ﬁa(t%(tn he |rragse&t)?)$ anle, and [ ]pIOS trheI ?/e[ ER] R

r adi us (c a gau35| an beam spot intersecting the i nmage ‘plane. 3. A
process @s Ad;%de&eys deiindd iR iciEim?1, wHBRInEhé mbotivBuny @¥ishsity of GRITadiatign baan(t 2)aeses a

mul tipl e seagin bi pheishardshing @kich 'EbﬁhthhM\ﬁlubgiverib) each other, said |lines
havi ng a scan spacing, and wherein the distance travel ed by t he 55 beam

(12) @n a scan line at maxi mgzy;;cel eration of the beam (12) in order to
reach maxi mum constant vel gci fromzerg ve M ter than
the scan spacing {IEbF Gelhd MR te%Rl ‘Sﬂ&%"(&’é ado@cf{)ver \gotga) ut es.

When all the nononer had bee*t ded the reaction mxture was heated for an
addi tional 2 hours. The finalk product was a bl uish emul sion with 36.2%
solid# and a particle size of 0.107 [ERR]. The core to sheII ratlo was

substantially 4:1._ The b|UISh erruson 2 afr [ ys

and then i t"r8sCHETARAD °q\""}t t' \gg e‘;%ﬁgﬁ? e |§@teW§} t: ttg%;ﬁggﬁgg

at roomte é(F'Ht) {ﬂSB°"F%F;’"é?b n b ﬁcyonsm lre

case Of se %B&t‘yw& 6}\4 aeamg; JSIOt
tt c p

ai r of° 100 :{a Ieal i &L a snah&e;m spot MereBiing thoGhage plane.

fabricating an | gra three d| rren5| onal r| gl d object from successive thin

layers of g b b gs BAREPR i B A eRinCRETE staﬂﬁ\nd AdPprisRMliitip®! d2gh AnBe subis@PS
of : st Or I'ng 1410 B%thePQaﬁJ P REViNg RGschspatiy, BrtaRRIel thd Bistarch Findled by ewt
desiregd to tb@mf( FdnCAG&H lind Bt Aatitiint lac&raltH 6f the BBdnk ¢12) ME6rasr th 3&ch npkiaoinng

the | ' QUI d dahﬂiﬁnp CRIPREAD 2P0 VelRBIBOSe! ik QRaterign thescan stasisgl  (44), 15
generating a radiation beam (12) having an intensity by usi ng said first

conmput er control neans (30),

18



control |l ably deflecting the radiation beam (12) in a vect
to predeterm ned positions on the successive thin |ayers jumﬂm;nﬂgllmm{:
phot ohar deni ng of presel ected porti BRO 398 671,B1) qui d phot

conposition (40) to a depth of photohardening, and al so deflecting the

radiation 20 a 5oR&20 eﬁ%%)d ilVelaih é‘rtvh fﬁ%ee& ﬂcg'ﬂ'a\tefegrfi/ eahte(\fslontapscgn line at
maxi mum accel GRnLAn Gh bitier fo6Hch SEE sheRi&d mbfiniin BA¥aABibcity
vel oCi ty by UsifiGersGdi rewia Fm@naa estt%%@&?\%”élrﬁg the rigid object on &
novabl e substantially fl at tabI e (41) within the vessel (44), controllably
novi ng the &1 atprécas¥ & defidell iR KiaiiSd, Mheldinafie BiBtErco MBRIRA by 4 beah@2)Bnad SEF e at
means (42) beinagmom kbdcodvdii@tortiye bdath §i2) ik ordeOBTIEHCE bai€ eftkcifiéd mERIMBUNS cdnsignt  veladigl
25 f or rom gerb ketocitylloest s Yredter thin 10 timay the Scadfspdcing. | | qui d phot ohar denabl e
conposition (40) by layer form ng nmeans (43). the layer form ng neans (43)
bei ng cont r&l |Acuiocassses dpfinedHie clin 3 twherinpthe: Btensitp rof the |radiatiemiseain3(3),is modulated into
char act erd zed phjgestahespecitigd fofuencyoeqoh pulsp havingacepacified dirpionand ipwersity.ol neans (34)
with the deflection means (16) and the first co uter control neans (30),
sai d second”cdrpseseesr ascdsiined i claimof yherein fhopuispyyarg © wbﬁtant'éltyrﬂquahdvretwnwubwrﬁaﬂso
nmodul ati on ne&s! '("QQF}W'FM“(YEIWEQ@QP%(BY vomm saldpermwleciit-ensity of the

radi ati on bea from S bs |aII _zer0|nten5|t | evel to a nmaxi nrum
intensit ¥ :}Wg?‘ raﬁ ‘?5'# B¢ %HTE (12)dpyino gpgpleration of
providing a s ‘@%‘H%SP o1R0A 'ﬂ?gh %‘1"3“’ bsure | evel

bei ng substanti al I y |ndependent of the velocity of said beam (12), on the

predeterm ned portions of the |iqui har - denabl e coxom tion (40) in
order to,achiev ant BRSt eg 0 ar g within each
35 ~ sﬁ@ces& \P}% (ﬁﬁt éé}&? ﬁ}‘ [dgf% g:’pm 1, wherein
the maxinumintensity of the radi atyo-snhqa:o(lZ) causes a depth of
phot ohar deni ng which is greater thak a val ue given by: [err] where, [err]
is an equation that mathematically fits the photohardened material's depth
to exposesre E (mJ/cnR) response curvet+wk (cm represents the cent er of
each scan line located relative to Y in the ane,
variable | ocation with axis running n&r%f cé]ﬂde‘r%%afd 4‘3 t he
50 irradiance (MmN in the exposing beam at” the i mage pI ane Vis the
velocity (cm'sec) of the beam spot at the image plane, and [err] is the
[err] ra8hus (cm of a gaussian beam spot intersecting the |mage pl ane. 3.
A process as #Bee.fHHE} i as payrtion Jhat pthqreatically fife the pbatebardented materal's dentipiexrosure E
mul tipl e scan ’P'f’%é'eéff?ﬂiet SO Koji%, fhe 1702 xadius (can) of @ Gaussian PRamcSPOt intarserting fhe dmage
having a scanp g;tf '%HE‘? Bﬁgl'i'"‘t‘ @%F‘%ﬁ?%’@ '?ﬁa%éﬁ'aéltf‘ﬂ ’t°H%*’85'“39° P"“B%
(12) on a sca %
reach ma¥i num %'(’ﬁtgt'%[ © \pg 8 wthxaxl'srrﬁ?ﬂ' cig ?/é‘lhﬁ: é 'e'
nlng n r can dlrec |on, an m IVId eam puIs ins

the scan SpaCL ntﬂél ne elale {f}\l\J‘QV th g
di stance trav i;( (1gpof a&
of the beam ( ,szl gftpg fal ed rrum constant ve 00| ty

hfzerg, vel OCIty | evel |s greater t an 5 tlmes the scan spacing. 5 5. A
pr ocess as glefal gidsd 4t doliftd i diaimVd) Wh&rbiR tHeNerfdityd 1AW Rdibtiod b8dnE i 20 nobilatéte Bh
(12) on a scamnddgibaat maxi mum accel eration of the beam (12) in order to
reach said specified maxi num constant velocity fromzero velocity level is
gr eat er t hato. AQprdces¥ms défined ia claim % phareimthe béam (A2)ev@prizssinfeteddafiatiooed 1 n cl ai m 3,
wherein #he intensity of the radiation beam (12) is nodulated into to
pul ses at alls Aguickssed définedjin elaiy3, whareiinthp béasre(1)xomprigesvisiieeredistioed dur ati on and
intensity. 7. A process as defined in claim®6, wherein the pul ses are of
subst ant i al 13y Ad¥ngess agdefized iaﬁlaimsamsqramhpaqaqnyﬁ@qeramrispwltawis'pt@diaﬁamd of varying
frequency proporti onal to said beam vel ocit process as defi ned

| S
in clainf7 1%@*@?%? aﬁﬁ’ef'“Pﬁ’\t“ . g;g"hstemtﬂr?ef@ e v 5 benginh anchan o herein the

| gyratj Pﬁ n g distgace e tyg ti by el sped ip am? oppinning
accel er at ;f’ry ipyiel eﬁcn""gws A e vt BitFon gk

nathenatlc fltsss LRI S harde ed terllaSWI de pJ. qu '
(nﬂ/cntesrl sowa §a§o§‘g§v vy %%?FB ok a"°° Lkt at%"":gtin‘fng

beam spo i nt

of each scan I| e ocated reI at|ve to Y— Oin the |nage pI ane; Xp (cm
represents the center of each beam pul se | ocated relative to X=0 in the
i mge plane, X (cm 35 being a variable location with axis running

parallel to the scan direction; Y (cm i1s9 a variable location



b

W t:h axis running normal to the scan direction; t (s) |
an individual beam pul se begins in the mage pI ane rel al I tﬂﬁ” ary
time t=0; w (sec) is the time wi dEROABSERIpulse, P is' *

t he- exposi ng beam (12) of each pul se at the inmage pl ane; and 'a" is the

acceleratio of .t a 4%idn to'h PAABIES S
as definelf %érgqegﬁ '%""‘W{'é?gmbsew %érlrl)%ﬁy r?g]ﬁ"%tgredfa %ﬁgs %aglﬁbgtlﬁ‘ on' beam 9{{2) is
modul ated i1l m)de 10. A process as defined in claim2, wherein

the beam T Saith S hnbrRhl 1R beaR indiandelis oPntfOlidCR SR adogdérnarasy i n
claim 2 V\i &@%ﬁﬁiﬁed 4 c‘ re&é?%obtlﬁ'@&aﬂ ﬂ:gt'd@{‘r@ rfsﬁﬁ' aaﬁyeﬁ)ﬂlthmiﬁo tiseg XhO /€S S

as idef i ned 'sgotq dRis 3% a p e%rhumefomaarmmaaaagaamrl ses ul traviol et
radl ation. 13. A process as defined in claim8, wherein the scan |lines

have a begy.nii dpgardiiopschaely fabhching ey igtbgral ttives-diveraionad rigid bbjédh dorb eencessivé thins
within a di Si@eReea Gfidghotbiardekdbletcompasitiorn@o)lcoeprising] spot radi us at the

begi nniiag and  atestd epmccontinindithe Saqpiphboreetenable cgmpesitior 40han t hat of the rest
of the pul ses. rafidtion Aeprsdt® for prvdinid vagiation beamc(l2)ithe r@diatiophkaaei (12) haying ¢ BiPngitynes
within a di st amodulatierumbans ¢14) fao modylating thedntansiyy efthe ragjgfion bear; (13} from, sybtantialy m
any peri met ezeroditensity lewpkio aimavigumdaam isiensitts of dur ati on reat er t han, t ha of

the rest of theefisetion means {15) for cquprolighlg daflegling tha gadiption bea ﬂ 2:'5? 'f‘ﬁh

cl ai m 85 whetp @radetarmineg desitions ep “‘Gfs“%t’ef dhin jayers, in, pydec °’°
paral | el |i riglogtec gorkqns (oh the ligyid rPh°t‘1'B'd °86‘B%s§'° Bf t “';g Y
wher ei n t he dsfegion 'F‘?a&ﬂﬂﬁ)nad@ °P’ét:°&9 am ' era'o':,el

Tt £ et e Tl S B si%n s

n
sub fl £1 Gﬂﬂ#nst es?er' |ﬁ thQ |g|é‘o jéty, "
forkved ¥n th%GSTS ”% Ct a 42) &3 él F Eonﬁ&%&r%t Yor |% &uh&@ﬁnbﬁbﬁ tAn
integral three: g k:p@ r&é‘i c rﬁrQl'Bla%Hﬁ&\@SﬁthU ﬁioHBleriaﬂl@MW with@fthed
l'iquid photo onp05|t|on conprising 10 a vessel (44)
for contai ni ngl o rﬁ%éln&h@ﬁ&!%ﬁamak& RovaBIgRBRI (1) atid 1aybDJormingaslbatis i4ap alseans
(10) foi pr ONdan'oBﬁroﬁedr@Qhaﬁrét%m Boritrb2ohedn® E30) BCio@iiigtie uecossive iR lagary bithe an
intensity, nRglidlpAdtoraraessBe @émgokifion (A0) chafdeblizedbi:ng. t he intensity of the

radi ation beama(sbhéand febmpiter Waktion eand| (84) coapled witht then Siobujatibre medns t(t#) ahenrdelipationn
beam i nt ensi yans (6f, biCthe first coMPUS coribrG)) méaos (30)oseldr setdnd lodrypuibe Eontroltmeausp (B4) deing
radi ati on bemnproddiyg & substantiellyt constant eppsuregieveb daid pxposure leysl peirgrsbeiantieliy drglepen-
posi ti ads onddnhef thel eelexity ot/ said baam (12)yaarthe predetarntioed pestions, giihe ligticopholohareraalie g

of pre- sel ecdmpdsitipor(#9)onordsf te He?"qvp(:fub%anf!ﬂﬂbtcmé?ﬂbmep*@@ﬁﬁ%‘l"ﬂlVBW'"(QFB') to
a depth of péuotesticertielavetg, t he defl ecti on neans (16) also controllably
deflecting the beam (12) with an_acceleration from zel 0 |6Vﬁ to a maxi num

accel er at i18nAn gneratyis asfefineddn %Pt‘{r whergif the bpgn (12) gomprisgs Q ‘const ant
vel oci t first computer control storin [ ic data
corres p?)indf"nﬁ" ?R?arﬁﬂnga%qﬂ??@ inglaim Hér@ﬂe'" ‘“ﬁ’a%ﬂ;; )ect? mpregt ‘(’Jg%' Jrag-ct?)

fFS " ob) a8 Ao e e g g 8 RS P‘?%“é’?“‘%@%h't o control

(30) aten% %'F‘Y Weding a notion to the m)vable table (41) in order to
accuratel y CO ﬁacement of the novable table (41) within the vessel

(44) and |ayQLheh Eﬂr NersfBRAG SinéARSgraifCdidi@MerRidRdion! ifreB¥gRtadbSdUs Quiéidehderfol
llayer form ngeiBifitindn’SthicRtbrd fus 2iner fllissidif] pStoREIBHrénaLusiinddyetiuhg (4D), ibfasseadieit er
control neangyfea0) for form ng the successive thin layers of the liquid
phot ohagsdenabpeichern GREmschérMateh di3prechend aeit Form descbtdoyn Gagesandesdder berpestolitrwerden
cont rol nmeansoll( id4iners eisph eMilteldut Stedehig durdudimniRechnere3Ms (14) t he defl ecti on
means (16), &nbringéredef fitssijenchoipbiiriearencusammesnsataupn0)(iBel) GofEhidd. second conput er
control rreansllc(uﬂglémdseaestghlﬁmsstlphlo(lB)ddengmalmschﬂll"’% YW%MFM’“@RM’H@EF%

| evel , sai d &lepeyengrdarch eipen Reglrien@Os ubst anti al 'y i ndepen- o the
vel oci t§e of gestayertse Avlerker Yosdiostrahlungsstestye (12} 'fheﬁé’ﬂ VHWIAPB?M"%YS ﬁ“ 8"‘?’P

phot ohar denaBpsitioeesraybdn autginandatjgenden dirnen Sehichige, rH"bP/'@‘% Eef'ant

dept h of phot‘%‘ﬁ'&f‘ d%h@?ﬁg'gmg:;%’arﬁh fgfmggefzy@ %%S]l c->fe| p
ieggn c
g; defined i I'z{lu E;:é? rrrT\vaxm-gllen Beschleumgt?mg unq%?ﬁ esctgm? eut vom If%:v eal bls iéron
55 maximalen Geschwindigkeit, unter Verwendung des Mlttels zur Ablenkung (16),

Stiitzen des starren Gegenstandes auf einer beweglichen, im wesentlichen flachen Platte (41) innerhalb

des GefiBes (44), _
gesteuertes Bewegen der flachen Platte (41) durch Verwendung eines Mittels zur Einstellung (42),
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19 An appar atus as defined in claim1l7, wherein the beam |
visible radiation. 20. An apparatus_as defl ned in claiml Hmm mmH“‘
beam (12) conprises ultraviol et radFBO398674B1pPat ent anspri I{: e 1L Vérfahren
zur-Herstel l ung eines int egr al en drei di nensi onal en, starren Gegenst andes

aus auf ei nander den nen c hten a

phot ohdr bar en %2 ge nle EE'H%Q'EQ?O() CE'F?E S%%’ﬁ‘al*ﬁﬁ‘e Zlge%ﬁugﬁng 5{?,‘% eirien Eechner (&0
gr aphi scher a%F' b Ea‘i‘mﬁi}lﬁg&dgﬁuf&[ Bkh‘?ﬁ% %E?Msﬁila %%M&ﬂa% mifi&isetzun
hergestel | t chsﬂ zuf $bh j)t? E HSch ffah SHnS adrbd)
Rechner (530) ' ® &él E&%u%ﬁg ch $brdRdihnel (30) doStbdert Wirl,'be quirdhZd luté: 4
iniein Gefil B kofifhing effbd el Milidhesur BRIdring Hutdh SR Hiedhres (3@)1&) dendﬂl’tteleduﬂﬁolenkung
Intensitit hatue) dhd abm éRsienemitlsl Her B8SenigSduRi eieh tFREHMerZ (), Whikdk Assvebits! Wiitel zur
ei nen Rechner stegéhing &kch einen HREHNEIUBH)Lie Verbibdung kiRt bind@MIER? Shr MHURABG $14) Pdhndet
(12) i n ei nemwifekin® tie Aén3itit ddBusBahlikigeéehlRBqI) @6 bifdim B wEetidhbrONEIFNIdl adicihe
auf ei nander f olngeimdie nntehisittinain Vethliitnishiueder Gaschwiktiigkbio bidsr Stahls \(12)) steosrbee zu modulieren,
ausgew i hi t en waddrehi direrim cesenfliches kinglemte Bekltttrgbmenga r webeldis Belicbwgsrtenge tn ¢ebdntii-z U
ei ner Ti ef e dehenRmethdhgig voarder Seschwickigkpit desrStrabls (f 2nigtthauhdbreyeithen besigmten Antsilen
Best r ahl ungs s tdetiiibsige. Inhptohdiytbaren Zusamrmmsatzyng: (40) hyreitgpstetiwirtiuim im\yegentlighon korstanter
mexi mal en Bes diefeeden Pariehgriain ineralb jeden ayfoiadasilgnden ¢reanSchigirPierteichat veau bi s
zu ei ner %5 maxi mal en Geschw ndi gkeit, unter Verwendung des Mttels zur
Abl enkung (%6)Veriarepgormdf Anseruch F”P@‘d"@%ﬁﬂﬁ 'nieprilat deg, Peséff"?'i@ﬂssl?@'ﬁ/éﬁ) pigeEefe derm
wesent | i chen ﬁ’hg{elﬁgwgprzggqtéile(gﬂﬂpr B A Yerh dereasoben B duechi 14)  gesteuertes
Bewegen der flachen Platte (41) durch Verwendung eines Mttels zur

Ei niteellgc?g (42), 20 wobei dagMttel zur Einst Iung (42 durc}h das
ers Mf{tel zur Ste e =dgr ¢h egxprehecy, gqs;t/e( ewt vweryd} und

Bi | den der aufei nandgr gengelr:\ ﬁgeﬁx SChlhght en ®er fl Ussigen

phot ohl rt baren Zusammnsetzung (\’46 durch Mttel zur Schichtbil dung (43),
wobei das Mttel zur Schichtbildung (43) ebenf all's durch das 5 erste
Mttel zgyy Steuerung durch einen Rechner (30) gesteuert wird,

gekennzei chnetwofiM G} efhe Gieivhirgast, diOR@hdiiatisch Uﬁ@.ﬁsp?éﬁﬁ-l(hr@é\d%ﬁdt@bﬁrﬁwﬁ Materialtiefo
St euerung dur cir Bdicrtung RE@IRAP) efli,) Y, Ntrh) dhe Peduint jeder Abthstilal darstol Gas( sldh) relativCku
dem ersten M tvt=alin Qe BilGdbenebefiiugt, YU Em) virevansbier Baakineror (3@l zunbietricitimg vaaefisi-€
Mttel zur St eereAchsg istUPr diéBestraltumgdsiicde (W) (n3dbjn belichideddni Strehi ;g deri Rildebiem=eiat, v die
Mttel zwr Nbodekdhwindigigit((dm3) desr Stahitkeks wn ek, Bildebere dst lund endért /¢ Baglius (cm) eines
Best r ahl ungs stGanfisthon Strghiflecks ist. dpnvienBildehengelyeuat. | i chen Nul | - Ni veau auf eine to
maxi mal e Intensitat, imVerhaltnis zu der Geschw ndigkeit des Strahls (12),
st euer bar z®& rYorRlirencgant§s Anseivahch warifcdap r?'{ewe%@%tﬂsiel'dl*ﬂlj' che f9tasiliies umfabt, die im
Bel i cht ungs rrerij%""i""%tR@F"eHF‘@'“BE‘P"l ‘@H‘P%Fﬁ rlieLinien ¢ires Ahtaptabstapd, aytwaisen jypd-werin
von der &bschenEntigrus d'ﬁ&""@tqe&rﬁ@h' )a“fl %!’Ee' Ab‘é?}'l'""’d% mAgFRies Besclleunignage
Anteilen der e ﬁ ;F éﬂ f‘ﬂ'l%""("&@)e'"ﬁ'@rcéﬁs‘frﬁ’g‘g'ﬁléﬂ“ft
wird, umimweSeftyre ﬁ‘bﬂ[ﬂc ‘Wt%’ °' 'ﬁ"r rtens inner haI b j eder

auf el nanderj‘_ol\ggarﬁge rberqgﬂ Rr@ ru wo mh&le ) n %r@? 18 tl%h ra&fa uqu §el
ANSPruch 1, “WQlohihafd! SasHHigbhi ahid 42 E; Lr@ a?q ns‘i"a'niae
Tiefe der PhOtd& %hi&&t%@ ’Ge hﬁmﬁt& v a§go@- ﬁl Si}s% fchen. Su%s&lqgf‘d%e&hs

i st durch: 20 gnifache dos Abtastabstandes ~~~~G

- G( Jfje exp 1-2 (((Y-Yjyr) ) 1/ Vv3Yk 025vvor|nG{E}
ei ne G ei chglnWetfhten géim@s MAsRAEL WoiiNdi6lidBreNAEH SRS (18} bk inde Abtaiile ABE Makith&ére N
Mat eri al td ef e Basthielifiguhg BésBiEaNE: ({2120rGcKBeleghs Edtleinling, Wi dieC §Pezifikiotte ARimaI KofsREIRI
Abt ast| i ni e dagesdh@intigkeit dars emér [Gesahivintighsitenivedar Gon Ruld&is Z0i drndieled groBe fistruicdas Y
(cm ein vari abintache(des Abtadtabetenties. nor mal zur Abt astri chtung verl aufen- den
Achse ist, P die Bestrahlungsstarke (mMN in dem belichtenden Strahl an der
Bi | debene i &t Veqahtinego®dB Anspruchod ievin didiinievaitét d¢sciastighlupgsstraiils (12 iz Inepuleen ban eidesr
Bi | debené? i st spexiliziprien Feaquenz mpdutiertiwirss wehehipder Impuls eigp sRaitizinsta Datey pnd Intpasiti batj st |
der die Bildebene kreuzt. 3. Verfahren gemAB Anspruch 2, worin das

Vekt or - Abt a&t darfahesn gemit Anspyeh:@ tworinglie, imAylse eyt im wesentiichan, gleicherQaper e wesentishane |

zuei nander v or9eicBejJrtensiiii Hof ven warijerenies Freguenenproporioesl zy der Gepchitipdiokeisdes Siishis.
worin 35 & Entfernung, die durch den Strahl (12) auf einer

Abtastl | ﬁﬁ € b%lerfam?e)ﬁlg%gﬂe Rnsprualc'/h lwglliln (!llg H\%gsltgt t?'es Bestrahlungsstrahls (12) wihrend der Beschleu-
: nigung des Sirahis eine Dicke des Photohirtens bersitstelit, die im wesentlichen gleich ist:
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Strahis (12) zurUcklegt wird, um maxi mal e konstante Geschw ndi kelt von

ei nem Geschwi ndi gkeits- N veau von_null aus zu erreichen, mﬂ ,’Lﬂ ,t, ,w
Abt ast abstand ist. 4. Verfahren géﬁ% %%r%‘ch 3, worin: d e
dureh den Strahl (12) auf einer Abtastlinie bei 40 maxi mal er :
Beschl euni gung des Strahls (12) zurackgel egt wird, umdie spezifi zi erte
maxi mal e konstante Geschw ndi gkei t von ei nem Geschvm ndi gkei t s- Ni veau von

nul | aus zu erreighe &I:%/ Ift s &8s ftinffache dew Abtastabstandes.
5. Verfahren ge‘FraéZ%Es'pr‘il vvbrlzn dlfem[cﬁﬁdeﬂésft@hl 112) auf einer
Abt astl gni e bei maximaler 45 ge;%h??gal gung de$ Strahis (12)

zurig gkgel egte Entfernung, umdie speziffzierte maxi mal e konstante

Geschwi ndi gkeit von ei nem Geschwi ndi gkei ts-Ni veau von null aus zu
erreichen, gr8Ber ist als das zehnfgake des Abtastabstandes. 6. Verfahre'n
gemAB Anspruch 3, worin die Intensi tJat des Bestrahl ungsst rahl s £12

| mpul sem be! einer 50 spezi fi zi"dPt EXPEr2§{Rn2 Hofiud TXRY/ &) d, e|
jeder Inmpuls eine spezifizierte Daugr und Intensitat hat. 7. Ver f ahr en
gemaB Anspruch 6, worin die Inpulse von i mwesentlichen gleicher Dauer, im
wesentlichen gleicher Intensitat und von varlierender Frequenz,
proportional zu der Geschvm ndi _kelt des Strah IS, si n . 5 & Verfa

genaB Afspr u‘ﬁ?‘i‘"ﬁ{’: °' “&? 13 ’513 prech-Kiry erue@h}ﬁ
nn let;af)| 'és @ - ?‘er sic re atlv zu g?’e ?t

;\'#F_

die |mwesen

der Beschl euz"'r aﬁﬂtﬂ'g ?n‘)

jed mpul s sich relati der
M1 11111 EE@' i ble Orti g é?:ep allel - rAbtastr h
X_p ho 20 %%en vay able Ort lst i n, die normal Elﬁung verlaufen, t (s) di der
)i/1he) h 34% it t=0, ein in wudueller Strahlimpuls in der B|Id§b~eﬁ€ b€ng ) (s) die
Exp[-2((0. 5 Zétdaubr )gdes Imﬁmi ‘sf Ple Lels‘mn hwj iR dem beliRfehdan SiriRl (19) j8dbs Enfiiised) B0

i st, die natfpBiRRbns i urd e~ 4 EQJcQGJi\rg (lo!rﬁ/s@' s ShaRMicRkiah adr BfideBEhaMit €T i al ti ef e
zur. Belichtung E (mJ/cnR) erfU It der 1/ e2 Radi us (cn) sines GauBschen

St r ahl fdse®@k Sverfakiren géniadArsprihl ziekwm@uekmmat, de¥lBebteingdStRNIBE D) AGF dnaIg Weise

Abt ast | i ni e deduidrediddt , der sich relativ zu Y=0 in der Bil debene befindet,
Xp (cm) das Zentrum jedes Strahlinpul ses darstellt, das sich relativ zu X=0
i n der Bi [10eYeiamerogsimi dadprucik2,(woriy dez iStiahl ¢12)i Iaftatotstrah@ng umi@@bt, Mt Achsen, die
paral |l el zur Abtastrichtung verlaufen, Y 20 (cm ein variabler Ot ist,
mt Acheaert). ViriehrerogemdB Ansprucihiwern der Strahli(1g) sichtbare Sfrablyng ymfel) die Zeit i st,

bei der, relativ zu einer beliebigen Zeit t=0, ein individueller

Strahl i npl]F-quffﬁh’ﬂbﬁe"BF PRRPEEMS Wouyflas Strahl (12) Whavigipistrahlung ymfasty j edes | mpul ses

ist, P dlﬁ Lelrfisagr sprt&pgem Ig(el’jlf‘?l cht%nden St r ahl n%12 ' Pe g’lR’i‘e‘?'% n
d Bild |
der Bl dedinis aupi 8%?%'“ W% QA%@?;%%? ey f@fﬁ jirica i

des Bestrahl?ﬂlua'% "ﬁ'ﬂ W’LPS(? 10

verfanren i R mp%m $00kh 48 @é%%ﬁm inbehRlo L.nJr 8 .
S'[n;\gﬁlt uJagd n%g E{fémsé{sam n emé(}’%rc |, tht €5 ﬁg inra ,% nrf)a e

U travi ol ettstrah ung unfa-~t. erfahren genmaB Anspruch 8, worin die

Abt ast | i ni1enveeiten gégsd Agsphitie s.ewamEjad& UrAfeR) einét NSEnIORT 2uSatslicie 23 Seinem pdaMbISH
der Strahl i npndraasienrder Sohick: aBgetetet wirt f er nung, die gl ei ch dem zwei f achen des
1 /2-Fl eckradi us am Anfang und am Ende der Abtastlinien ist, groBer ist als
di e dessRds.t Yeridigen pengid| Anepruch43, wodn flia Beatrahigeyssiitkend pnaligh Vigisevdurdh reindMitte! zur

Abt ast | i ni enModulationhgestouari wied, ubnstirkare Beliphtuny als glecdes Resle rpirenSctiicht; lrmarhale sles
11e2- Fl eckr azheifachenodps; el driaciiadisnigdesi UrafangSeimeic Bchichts idie iGtden Rldebqna | gebildeti wirls
Dauer haben, betgzusteliendj e gr6Ber ist als die des Rests der |npulse. 15.
Ver f ahren gemAB Anspruch 8, worin jeder Unfang einer Schicht zusltzlich zu
ei nem Far d?l %qf@ﬁtunq ﬁ?’eﬂ&'ﬁ?“a‘é?’ﬁﬂ'“ﬁﬂaP‘"@cmee'ﬁ'ﬁn Asisimengienalen. jtargn Gogenstpprles aus

Ver f ahr en geﬂ‘éPB‘ doloancen @“"%?‘ih'ﬁhtﬂl E”SB%‘?I Adsiocih phiehaoRiEn Zurmaeatelyy (B se

durch ein MY hg}t} ﬁ?m' esteu warenzusg@mggs;é&gr& Bel i chtung al s

die des ReSt%tte zur Iung ( ) um emen estrahlungsstrahl (12) bereitzustellen, wobei der Bestrahlungs-
55 strahl (1 2) einé Intensltét hat,
Mittel zur Modulation (14), um die Intensitét des Bestrahlungsstrahls (12) von sinem im wesentlichen
Intensitits-Niveau von null aus zu einer maximalen Strahlintensitét zu modulieren,
Mittel zur Ablenkung (16), um steuerbar den Bestrahlungsstrahl (12) in einem Vektor-Abtast-Modus auf
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zwekf achen des 11/2 Fl eckradi us jedes Unfangs einer Schich ' B
Bi | debene gebildet wird, bereitzustellen. so 17. Vorricht “Mﬁl"“l’gﬂmmll
Herstel | ung eines integral en dreidi FRASIBEETBA, starren Gegenst arided ass *
auf ei nander f ol genden duUnnen Schi chten aus el ner flfssigen, phot ohf rbaren

E:Jisggnggrs]etzu&% 64 mmtg'igfo Rt Wt aefi'a &PGI%E ‘h%i .Ea afﬁ ﬁ'&.ﬁt .Td Phots
um ei nen Best Ry ngg gz o saﬁé % HﬁQ&%m

55 strahl (1(2 Zﬁt &daP%eécﬂlB&fbﬁhﬁ/ nl r:lﬁgltllveaMzL ﬁH:Eam Tdhli-mitl Gl €
Intensitigt degeRAnihdigddh WNIRFINRR! Bis fuleiner M%ﬂén%@&ﬁnﬁhu&%ﬁ Sidlidribetr RS

I ntignsi t ~t s- NiehsR8 MitdsPzlr Bialidrung Warch dinéH M2hnel 1Y) R SpBichakd gkiphisteP Datér, aﬁtsp?ééhend
modul i eren, Mdbitraim ddslgewlinsenitdnlstagior GégbnstantiBsst euer bar den Bestrahl ungsstrahl
(12) in ei nemeMekrt wéseiithersilachéribs (4A)ih daiRr GefdB @R Zm3MUfAzeh dds SBilren Gegenstandes,

[ 111111 111Mitjel zdr [Einkthilung 142), Igbstduen durlie ddscsdte MitblczuPS®Budring rderch ainén Heathner (30),
auf ei nanaer f olugeindBawegtniachaciso Platid (4¢)beesiizusiolion kuemexakt whasdFiasteliéreder bawsglichanf Platte
vor her ausgewhideme@pigl(#4d zd govettewndf | | ssi gen, phot ohar baren Zusanmenset zung
(40) zu ei ner MitfebuDSehiohiblidyng #Badasoherhaiyder heiveglicherchiatte\aadeeidned ist wolekh dasdlittel 2yr
zur Abl enkung Sehidhybilduag (43pehonfalls| durety Sas qreig Mitihizpy Stagerung dyrely einpndiephnet,@P)pasiepetom
Nul | - Ni veau z¥iréiuiedie pdsirandarialgendens dianes Sehightenyder fidpsigen phetoprsiparen Zusammensetzung
Geschwi néf gkel(‘to) WWWUW'@NF%&% dHF*k zu ei ner maX| nal en Geschvm ndi gke

st euer bar abl &R '“e' zur Stoveru e’ R HV' U’f‘f@ﬂ (14,

f Iﬁn pg, Mltt (30)
giﬁﬂﬂiihﬁ on 568 g oy g 7 g Qﬁe ,’% :g"(gv ; ‘ﬂ 8';. e AT
‘ﬁﬁ gftnd t?fgih te fgr fiugsigen,

em G@J aB | en n e wob
E| ns eI | ung (g% q% g bﬁ;@i i g
lb jeder e Ie c ?{Efa (s L{ge hoto-

eonen Rechne

berei tzustell on, urn exakt das E| ns eI en der bevvegl | chen Platte in dom
Gef B (44) z4s, %ﬂbiﬁdnﬂge#lﬁ]ﬂ\n%r&&hﬁb worh de?@itatE NRhitarbisiehiing nfaslas ober hal b der
bewegli cken Pl atte angeordnet ist, wobei das Mttel zur Schichtbil dung (43)
ebonfal | s d1g: vorricliing @ermaseAnbprichal, wokifi dévtstrat (12) chibers Ghaifing BifaBlechner  (30)
gesteuert wird, umdi e aufeinanderfol genden dOnnen Schichten der flll ssigen
phot ohar t ba20s VodicitumgigemascAneprud 13 5vorin dér&Bahl p1a) Wirdvidlettstraigeigemfadei chnet dur ch:
ein zweites Mttel zur Steuerung durch eonen Rechner (34), das mt deam
Mttel zer Réydodieationsn (14), dem Mttel zur Ablenkung (16) und dem ersten
Mttel zur Steuerung durch einen Rechner (30) gekoppelt ist, wobei das
zweite Mttel UELRfO‘ég%G%r*@ﬁ eptienu f'em °@Ptn‘@h'"'ﬂé‘e¢m@\°b'9%ﬂt) rigidor 3 ipargjt de Gpushes| rﬁ'écelsm
wesent | i chen ﬁ%‘fgﬁsﬁ?ﬁ%"“Bé?WRPHP%H‘%}FM'@@d“JC' SR (0) gpraprenant '??rﬁ“i?ﬁ‘% %jl%-
wesent | i chen un nnées g3 “&%F“@@E‘I’ﬂﬂ] Mﬁ Wl?l do Lphist rigidogya " ?&’f‘a“iest
- auf di & vor F'ng PEaiess, P%%?F‘"W‘%ﬁ&g oto t bar en
Zusanmansetzung ” 8? osiancl plodyriigsa Q‘\" s% nt.e T|I ef.e
des. Phot o- Spgrer gg;fng fav%gﬂ;fg @nﬁ a HIFe PErA, IS Kot e
erretohen 158 %Eyv é}y%eoué ol é&n%n'mz&%%)e colay

| nfrar ot gf rahl, &3 posi dét ifingds HéQQo SREARG o dewvsﬁ??
Strahl (12) 5'pﬁ cﬂﬁl’s@e htl aﬂﬂgpn’é idnnées Yo 1a &Fnrpb h Ylltie PRBBdRrc éﬂi%f 46
worin der Str ahfonfeke be Phdtbca@Nisstnidhtt &t taf SalohBvl déVidras taiscottl dBaMRMbIRAL (k erﬁecluneun
procdd4 de f alaEdé@ﬁt.émrm Htin Ataf te Y6 ugauquae ad¥BIS@kdh Afaxifible lot Hbélnedlitéd8d pdrtantde
couches m NCeyuh HNER S 256 fusdlaUne viestReinalePilidahtdids MEyeR$1@s deliaiioni(BRabl e (40)
conprenam | es G afppériet O'blsjétSrigaldtsur Enes table kddplaghble o Gamsibment! Ednh (40)UR Fintérieur du
correspondent réipieat (#4)y e de | ' objet rigide quo |'on souhaite 35

fabri quer dans dedépacerdedacon comraandéalie tabisrpiann ) paifdes meens)depdsBoinement M2k deer
| a conposi t i omoyéngisehosifigntemeni(#2)istanbitammandes pardies premiars meaypsi derpomnaatle infexmati-
generer un f aiage@Bhetde rayonnenent (12) presentant une certaine intensite,
utilisan®® | esdi t%me‘eél'ﬁsé’P@h?Pdp'm sercessiwpreridi eompasition Hatidecphetod ableg(49)ePi ¢as
de fagon commaliouwE declopmsfian. deGougke (43 dasriaswens dy iopmatien (dp poyRhe (4 StaptieSgalement
bal ayage 40 ;;m%@%mrdfs PAMIGESMIYSeS fe SW%F%M%?“H‘I'%@@S °%’t’.ﬁté"P°e§a’c'8§JEtﬁ@§

m nces succes

| t d
presel ectlonneesrelf:?é ?s‘% rovo er :%.2 ’#’%; %gnegﬁb‘?“é Eﬁ'}:ﬂ éta“x

ens e in rmat its qeuxigmes and ormatu-

prof ondedt de Jﬁ &.ﬁsasegae Hfooddion se’ma SBliatof (147 P Sl o fagon
rayonnenment ( @ﬁteh'ﬂ@ du faisceau de rayonnement (12) entre un niveau d'intensité sensiblement égal &
zéro jusqu'a une intensité maximale, proportionnellement 3 la vitesse dudit faisceau (12) pour assurer
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9 4

accbl eration partant d'un niveau de zero jusqu' & une acc
et avec une vitesse partant d' un niveau de zero jusqu a ﬂmmlllnllﬂmmm
maxi mal e, utilisant des nobyens de BRe0r% FUnB'( ¢ lsupport et
| obj et rigide sur une table deplagable et sonS|bIenent plan (41) a

I"interieur gy uﬁcﬁ.%@%knsfbﬁ@em @onél&{?'&@‘ 0 1bARIRVbal UBEIIHGP slait LABbGmaN 2NE
(41) par desmﬁé&éﬁxﬁ §a Wif tdh&?ﬁ&?d&&ﬁ&a phriss HRRRRANnGIE dd R S REHIREIRS
(42) etant c §‘s§bl9%) aﬁr$dﬂ§s§m tihe> p:GBXd%&S Sibl ntb ’ﬁeoﬂhﬂﬁ&drﬁss%é?n
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constants MapisssRaf ude itdel dt indintbrdid 4pé@ids.de Vit esse de zero est superl eure .
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8, dans quuel § g 'mé% une ,g,pgemﬁgga ° %@?Eﬁ%ﬂ&a@@%ﬂ%he
on realise un aya upp rrent ar re dFm out perr netre d' une couche. 36

16. “n P ?ﬁAUnSéBLQgII ioﬂr éﬁtﬂ@eﬂq{/&aﬂ'écﬁﬂn 3n obj@SiuhideH) fondbldc GOFGIRGartr e dEutAdst €
de flux Al e bucbsbi dfuRESIpasiith AElide phRotodatissabRI40 BYEAmatte modul at i on
aptes & aSSUf er  yH\ecisien? @) douiCdnieniiag Ednipasifondiquidel phetoditissabiet @0)de | a couche
dans une zone si kgdsaRoydnsidiCragtinfdnRC@0) poliGfolrtit ing faiscea gial rayoSnechentx(12) Ol Saidceau de
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55 correspondant 2 la forme de I'objet rigide recherché,
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posi tionnonent de |a table depl agable &g%} a l'interieur du rdcipient 54),
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