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char actpihb apms vﬂitigagsoﬁusgml :libdpmngxefsely@ﬂﬂﬂrobjeet ﬁehua'm Hiﬂ@fe of t hes

cane30asgfa payet \Fetidisiaoﬂﬁ s\ll’a?ﬁ?siagémpm nt to
vantsoSRE UL BTy ShemrE A o
relati vg vmagap 1aaﬁac6y11e% e(sb]&!tﬂé] &oeearfﬁa@ve nunber of

obj ect i camsrajiey al:liklglescadlcraAravmg Iauzstnbat af\objedtives oxyrbe asedr Aa tmivb t herefor,

mi ghls 1@ ratqﬁ'@ns wg‘ggk? fherfpra Hiustrpted ip ﬂsmrq% e indi-35 3§y dual
caer asg e obibe S0 ai i%‘T“ AR e azﬂfk“:ééicﬂ 20 and
center thebca dspﬂﬂdin@fdnhﬁaxﬁ .15 4 ne 3e,nie §pettivély, e itha otlmen exposure,
- the can@m&sﬁeld)el@n rAeMéBﬁvrclh@tym oflycedbyfthegengal ight 24 26, 28
and %o, raysdKpared flt?}%‘? f%% e %2-8? arfﬂéenaw Blyprocrerdiderelareht s 4, K and
B. For C?ﬁg‘;ﬂ, dessed ﬂf Pg&‘%él €s) QQQ@%%Me debQopefthdgBi ki dght 40 rays

(K) ar eplate@incd esponﬁngnmﬂaeitof ﬁlib;ectbfsam 36,-38(ndne whick aresinuebabl y processed

(devel Wad’“““glef‘mc ﬂ% imenhe commpensio ?a %8
pr octs LR e qg;gﬁadzzvm ié; Sevd oped

| mages plalfér&thg oﬂlé’blétu&%d’sﬁﬁlﬂgﬁ 1st@ ei% t & §1e32 34, 36,

- 38 and piOjeutbuis 32-4@dre shi metdenetah ushaﬂubpctéd)lc' mgdsamlahgﬁed magni fi cation
and forvia porafort BY y nspe lus legbj e f| el d
el emtS> TR Heaid nﬁf"c g et 8 f of . 45
regi st r%etmeeaz olﬁﬂemgme@aﬁ)thspﬁgou uvzéeieﬂl 21ﬁthe uel enent t hat

wil | aq%gu% napner; gl‘{mu%) ﬁéhqéﬂ;rgmehgmem? tI%Et c}:;;lwsd:lipnmg%,‘%u o the Kﬁssum ng.in
F| gure f ‘h?f!\g i e}{? arg.shifted
rel ati vf;%gtl ﬁi%f:ge gmbetc el’l‘gll,l PR ﬁecespar I ec?lgc S REES Sy aéreéﬁtggnegsvm th a
comMmDnN PBinglly, ti ekposed lemicilattiifris fmithbly pfbbdsimﬂproﬁﬂythﬂﬁﬁﬂs&ﬁa’osboﬁd justient to
est abl- |m¢tu1566 wa@mmwwwg eﬁforﬁm@rﬁhefqbeemremo‘@n%lrvge“m@ewmpfef@ldons 3 2 40 is

al so caﬁ‘”ll SRy [t r
Ak Rz§ s Aot th JAl°y ahé® ‘?&Esg % 8‘:&
i ne¥f agidticat ool ereQ 6 S Rani ma%‘igé%sﬁ; K RBEShe ét&a}et% i AES 32 40

-are forsmndptdﬂb Ofrmd m’ad)csremsrmal vee, b\u giargﬂy tofcoktl"ealdlcpalityd:uﬁtmuon{sl Im42 in the

wel | iaeycom ﬂ@ f ns jected K
N TS T R L e
| ent cule of the fi n142 and |ndeed such regi stry of the proj ected K
i mages i s necessary if sharp st ereoscopi c plctures are to be 55 . obt ai ned.
Finally, the exposed lenticular filmis suitably processed to provide the

f| nal stereoscopl c p| cture 46 V\:hl ch upo'n'yi ewi ng, affords to the observer

o o -




65 By reference to Figure 2, wherein a single taking |l ens or canera

| ocati on (vantage point) is 65 35

1,528, 362 .. 5. represented by the |lens
48, certain basic relationships of the taking. ste can be established. As
before, 'the object field el enents to be photographed' .are designated A} ..
and "B+ and te i mages .of . f hose .el enent s f or.med by ‘'t he-l ens 48 on the fllm '
pl ane 50 ' are desi-gnat ed A,K! ‘and B respectively. The thin lens 48
representative of t'heé COITpOSI te Obj ectlve l ens systm 5 of- an actual -
camera,” Wavi ng an optical axis 52. Thi#836Re 54. indicates the path-ofS

al i gnent - of 5 the taking enses or of novenent -of* the:canera rel ative to
t he ‘okject TGP@bttlltedé?y thﬁrlemriﬂt d#rt@agmmtﬂqbtl hipeefithetakingstel yfan bhatdbbshsd system.
and F is thf g dggelﬁgen H;%ntp - ens % ?‘hgdfﬁfﬁdes ¢ "'a're'desi na es al SO ..
assuned tha ,th, e g% si@eorbg ; ie e 56 .
par al e 3 oof: cﬁﬁl&ﬁﬁ&aﬂtaﬁhﬁitﬁdiﬁ&lﬁxn zanrnetme sontdrca atsoﬁai’igmﬁenthte Isns 48
and thay el thesskinglense or efommmmé%e t:attlmra refative tgdtsolenrf;gff ttserﬂ;;lntﬁsgouzbe field
i.e.’ the e%r@’ﬂf‘ : pl ane of
the final s ch ?hSﬁSUél gb ctsgi:%‘a:g%g%aéﬁ m&aﬂ&éﬂiﬁﬁﬁ rtietgamara is
focused. 1l edmtﬁthteé\ﬂw“kéy stnllsjucsnﬁnaeafﬂhaﬂ &, ikl, the’el&meﬁtmf&glﬁeldlwﬂoﬁfimigaﬁs f iloal

i cture andtoedppeas et’iﬁhefmfé 8R9PId pict peothe ele: ch thée| at i ons,
P %use gl‘ ment A wi ktp appear to be the oh;ggmund of mgﬁme and
ac] :

it may be sgF

¢ t ound
S [err] K )@irﬁ le: tngomﬁ crelatlons, 1t may be seen that S T
(2) 20 15 oo , L "“"t;::'..'(i) s
20 a’ [erre] S S T R ¢ ) I
2 b= [err] %‘5;‘ L L
25 (4) wher esg = s S -30 e is the d| stance fromthe Qipj ective
pl ane t 02@ her fllnk p-t—-ane o 30 it ‘the focal 'engdh of

the taking l'ens; ‘a, 1kf‘and b are the di stances fromthe ob1 ective. pI ane to
the object figldELanpnts A K. and. B, respectlvely, and a', k' anggb' are

t he di stances aitmgtahe filmpl ane 50 fromthe Iens axrs 52 to’ the ‘I mages
A, 35 £ and. B", res ectlvely s 25

35 Equati ons: ‘{'17 E)F re ‘appl i cabl e to all” phot ographl C- vant age rﬁ‘& nts,
i.e., to all’ taki ng Tens or .camera: posrtlons -The characters:-[err] and
[err]: in Figtée: 2. represent: the changes  over the di stance 's i'n: paral |l ax, or
par al | ax3% al ieds thedistan mﬂfelqu%‘teaﬂ@ewﬂ!séﬂm@ne,t he™ key - subj ect. _matiPer

el emgnt - 40 ne hand,
and bet meeng%%ﬁe %ﬁ ? é’? [EE‘!F‘EO eqf(ée%%‘ﬁpthe dgckgr ound :
el ement i mage’ andbl’laﬂeltl&distah&ls aloflgithdf‘ﬁlmlpﬁné Mrdxmthalenmtsaiz toahelmgasA'change
over the3di Pﬂ:Bs fes tively.o x ﬁl)p n the aforenentidoned U K. 35
appl i cafi on' %ﬁl )7%3? gtﬁ%m h°i°g§?gciﬂﬁ3ge§ﬂ‘8tszf§3§%7l ML a1 NG,
1, 445, 583) aSTHc@hd dt& AtxraA b B inf¥8gu0d DbteRdnt theldBanga Werthe @ftadcBs ] and
[er r] are pirallaxmrmamlldxedluw, allongthé film plane SWbetIWee{!thf l}ey svah]d:t {neﬁtﬁr]eleplentf erably

made equé? OfegROpR ele’& er/eh P scdBi c
e M R R B
i si nport ant U.IO agmeartioar motbmss _ (SdﬁﬂeNdem,GEI mmt mg eeflalcCNaposi ng

steps. Thes&4fipsNas rﬁf@r@ttp' LN | srem Ththe yalu

wherei n, OF%& Hzfef %% b g B'ﬁgt ﬁbl%BﬁWPﬂéorﬂpgﬁgK:ﬂaé‘tYSO a5

di agrammat i Calvge@ isﬁk% e b1golR ptenao.tsnas Wil RSN e asitk@iittd N the
conposi ng Sﬁxﬁﬁdepeﬁ&n&f o gtﬂzﬂdhg&nd&:om thg fsteps. rlavserfsnhaafremmﬁtshlpst m@cheual | y
woul d be ereingdcdfro mflaurrsﬁ eenafor ﬁtmhk N ?ttelpngaln noalpg%ten reenbodr es’

f our _obj é‘&t % . th eve fw at§ °i' §' ﬁ&ﬂ“ﬂ’gﬂrﬁ ‘?ﬂ f *8nes
66, 68, 70 and igit luﬁ,ta saildb)ecm@ 8/ 60, d2Qnk 6Y asiibj ect
matter el errémtrcd(resrfonﬂhgf ae@'s66 ﬁ&l7dancs725hgamto nndm: puspléxity, onlyéhe enses

o a1 othelRipahine éﬁ?fs%‘st r%ﬁtﬁ%rtﬁté“z BRI o

| enses, on t MEhelcompaing steg, th dnaiﬁﬂﬁdes k rihmb eﬁﬁfm progkctdgd Rnsek M6, | ncl udes
a |i ke nunb@8 aund 80Snt prpi ctmgt tegy prfodiessurface Hf the Eatiqudar privk {30 8Lor

tic Il o e v
]Plr IOJmethI %h%ﬁn uﬁ% (%’21 ?E p ﬁfgg@m%alg cf:%gsx &efﬂgfﬁ:ﬁﬁqgﬁgﬁfﬁg prsbnt

| enticul ar $armed sep8ratelyoand n@ﬂoro arfixedt thexspriof t eprsjmealAs welle of the
screen) a pESM %?‘F;W’ef E‘Wtﬂl oand oay ?goe‘f‘h‘éK'l e&& !%Enf!fzﬁreeen and -
phot osen mm %ﬁﬁ s %&'@ whe fggrmed
separate y a d or ot ervm Se aff bxe or t o exposure:

is well * knomm the lenticular screen 84 condenses the projected K
i mages fromthe respective frames 66-72 into a corresponding plurality of
I|ne|forn1|nages K on the photosensrtlve 65 Iayer 86 mhlch when the

o o T .



6 1,528,362 tially equidistantly spaced
beneath a single lenticule 88 of the screen 84. Upon view ng the devel oped
| enticular film 82 through the screen 84, therefore, an observer will see a
different Trneiforminmage K* with each éye, each of which K' inmages will
depi ct the key subj.ect matter elenment K froma different photographic

vant age point. If all of the K inages fromthe 5 franmes 66-782 are -
projectéd in registry with a.conmon reference point, the central projected-
rays (K)e will pass through the center of curvature 90 of the same 6.

| enticule 88, The key subject natterfg éﬁ%nt K w then appear to lie’in the
pl ane of ‘'t he steroscopic p|cture e enents |n t he foregﬁound and

background fllyequidis "F"F‘ e T’““c “ egi
and wi §§ dleﬁrﬁw S0 ,éff;%or ﬂﬂgﬁﬁ ?scr cen |

HenCeeleilEhﬁ Io ﬁira\/oﬁffeféﬁt hop@faﬁlac vamt @’Bﬁt a uest the K‘S i iyeﬂﬁoﬁlthé’ler in
front of sor frrm% ﬁﬁcgétar@ ojeqted i ggfg SéIUththa 90 mégfths muemg?e bé& =and
consequent | ‘ggﬁh Bl &

di mensi on. % mat nt wd% aﬁfé) rt(g‘l’}%:g oscogLv%t g&s b ,[\V\Ben
the key subj ﬁ@dcteﬂhh’éﬂiﬁtrﬂn&ﬁﬂnhergfpretﬂaeecbﬁkd bg:ehth ﬂﬁ&fenésntﬁélps <ifrt1termfeerarres
66- 72, tma thy obsenese williperegiye thesgiobjests ag Being either in flontrof of bebindthenhd al’l

of those co # 'Q ey lels coRseaenty Wi appeas tiegithfs ensi ti ve
| ayer 86 al p? ﬁ,ﬁgé:ﬁ % 1 ﬁﬁﬁm ratmnts HeRER Shelkey RBREA e Same
| enticule 881emand1<s bln@lensasss-wlﬁm &ainesoi6- 72, the @nlhtgirlg m:satm-sof angnhbk -

symmet ri tsal leptiglar Hilm 8t2h‘!§h of c‘h%si .componens es:T Pwaﬁﬁﬁ i ed on the '
ub Zgh fﬁu&, éﬁe A5 wi m b' urred

subst anti al f t&@‘%‘?g.‘ i
i mges, |im o T7eMik 41eh §inis nbbaaBsLan %Elﬁév)édtl ttyrmsé fe

etc. 20 regu Ibhusred Einages imi dermng leamgarsﬁ\mtor}o oﬁaleff ,eéte.rre nt s
t aki ng R ERTelt B“tahﬁpfé@maﬂa 3king Heqtsna“#
rarely exi sﬁ%s‘%;?&?ﬁﬁftﬁg :uglt,ﬁic :S%ﬁ | cat ed
and | abori ogfio Bi?ﬂtly‘sc remgd eﬁampcaaurtgerat;epden f&ﬁél@d]ust h&sprl or
art has not Whmh Outp?ePW;g)uétélastmegvmtfeﬂrée 5 f—:’g%, e?)ﬁ% tZP

adj ust mms@% I ‘E;‘ hniques and a ch overE N On
the relatio tghr,@aotta& filin SR I AT,
conmponent s Wdadéuld? paipetilinyf oaprb alntprs egu:bﬁlc ictuddse ut| |zed to

provi de |rrprdw'ernma lﬁ raﬁan na e@‘yelw%’z'ggéﬁr@t apd 63¢theh ver-
o e e ﬁ%@ﬁ i A
i mge str uc aarlg SHetween thi LbFraspindii & thagBCon T

ster eoscopr atg‘:eodeslgmd IReatneru, regpecdvelsi. gur e 3 and consi dering for

ﬂz:

conveni ence dil igpnmeitériglatons g, m@d’eaﬂtaowateéﬁ'@\tso centre-to-centte spacing
bet ween’ Bens 2, the centre-to-centre spacing bet vveen(

| enses 58 and 60 is designated [err], the centre-to-centre spacing betmeen
| enses 60 andP52 Tk dessi gnated T2, and t he spaci ngs between the (6)
correspondi ng K |ma’§]es on frames 66, 68 and 70 are designated Dl anquZ

respect i $&1'y. white HeIGHRASBES0 dnl 65 BledbhidiRiintlylspERY, THRqEMERAS DAbGAIs DAL :
[err] and Hence, the spacing between the K’ 1ma6ges on adjacent frames is equal among all of (the 35 Kk

D2= T2k + e frames66-72 whe? tlhe taking lenses 58-64 are equldlstantly spaced is relatlonshlp exists - (6)
a c

40 Vher e (NG, °§t§§‘§? wi J% ?"gtﬁﬁfﬂ@‘ﬁi& ﬁ; fﬁgist‘m ayg! s

[err] and [ frbssioflthatiie diidnbe thelilBges BR&dji@n § éftotr in s on

adj acent f r fimsleents cuplhnaz wizh thezleimeof ontwhichfthectaking I66scYate folgesiad,twheretthdk i ng

| enses: 58- 6% kmi nslélatﬁtwp%%etrbrﬂreélswereét PR flepvedtioneguationt o the

i mges of ath) 15’ nﬁ’ ' gelements in the same plane as the el nt 0K
i.e., al posuc 45 - ‘qu'pI ana(r-fr nmages W || be spaced apart by the sane ™ .
di st ance [ er rSimilatyc the dpavingy betwesgaheadidcentfBagex fetyst"PGyOﬁm obij¢st eldinentance

bet t he ©i& L agy ba 3 Ja(ft,e IEFlglinE'l ‘.
eleemrrlgﬁtns 0 %&mﬁﬁﬁé kereéert‘é“g%?ﬁg ,E %‘a E %r ?éenges arg) f agused,

where thé takl ng |-ens §—_?r aequi di stantIy spaced apart by the di stance T,
may be derived frome ns (1) and (5) or (6) as: 50 Jerr] '
(7) 50 k-ft Similarly, the spacings between the adjacent inages of any
foreground obpgct rel pt,]-e-g., elerrent Ain Figure 1, or any bggkgrgund
obj ect elenent, e.g:, |§ % t Bin Figure 1, .and of any other object f|eId
el enents in the sane anes, can- be expressed as: 55 [err] :
(8) 55 [err] 65 _ o

7 I 1528362_ 65
7 Turn| n&sbrl efly to the Ient|cuI ar film82, the perti nent pararreters of
the lenticules, _

<



according to well known lenticular lens theory, are as follows: [err]

(10) [err] (12) 5

.5 [err] (11) [err] where: 10 | is the thickness of the

| ent.i cul es; IR - ‘ ] 10 n.is the |ndex of
refraction of the screen material;. . r is the ra us of
cufvature-of’ the 'i ndividual Ienticules; P is the nunber of Ientlcu =S or
lines per inch; o is the view ng angle of the Jenticules;-. 15 z is the

di st ance between ‘the centre of curvat ure of the. lenticules and the focal
pland of the:" 5 screen: and w1.32836ke wi dth of “an i ndivi dual I'éntrcul e.
Consr dering. now the corrposr ng step, it can be established that the

anc?fg'u dhe leatiaulagffilm 12, et periienypiremeters of he Boticwed, t hepl ane - of
the fr @gfoiyell{twnd?nglplgﬁrclgnsﬁhmm QPWS: hie“ el ar gj:n Iens pl ane and
the |enticul @&=fi¥M'82 (actual (the pl%n'el-ef ‘the: cent rdér 20 curvature
GI"‘EISe | enti cul es) the centre-to- centre s acing -d bet vieen adJ acent :
efr gi ng | erfs@s, iUBe focal Iemt)h fe %\%ﬁrgl ng (kgpses; the size u
of the usef.ul . lmagé' area of one: of. the frarres a dir'ecti'on . perpendicul ar
to the \lvl&mgthvm ise; ext ent .of.:the |enticlil es of ‘the frlm82 and t he

cor rléspomirthﬁgthykmsvftbﬂenmlem nal . st: ereoscopr c pr ct ure, are reI ‘at®ed as
irefractlon of the screen matenal

fol | ows: #ixthe i §

25 Typi C@f,g y,iﬂ%%ﬁp grﬁézqu;hi;gffbé‘b gf‘é%tlét than z, so: that in effect h/g =
v/u . :@ is the viewing' angle of the lenticules;- . . (15) Equati.on (15) gives
‘the lﬁagnzfsrlmtlatme lfea\megrthe@pntmﬂfarrg@mntthqc &nmcmlesmnmfnal plenre omnemets R 30 of

the enl ST R LPM indivi -

" Considering now the com %\‘bnerestalﬂtsl?éaqml@ tl@rdﬁtaﬂee?be%@lﬂhga' ned with fe
in accgplaivofthe valarging 1eﬁse¢74]:8(1andd[e lane of the frames 66-72, the distance z between . [err]
35 20[ etll nlargmg lens plane and the lent1cular film- 82 (actually the plane of the centres of 20

10 P ST e o ossen
in- ternﬁa ﬂé‘c e eﬁ ng eXteritloflth ®enti&iss @F the € e‘nI ar genent

rati o Fand. thd‘]confea(oﬁlﬁg size v of the flnal stereoscoplc picture, are related as follows:
(17)2549-h +.@57 Vfthe' tonbi ned. t aki ng- conposi ng condi-ti on :of F({jﬁ)rem i.e.,

“wher e th?}%&h& r)lgw‘he,gagé nﬁﬁﬁ@‘kaﬁ& Hﬁn T AR iPbgf2 and.;t he: enlargi ng | enses

'74-80 ardrg@klvzarranged so. asrto. regr ster. each of .the K' . irmgggs with a
‘common I Efreation (&) pmsnbe maanifeatroesfmtor edargeyeeni ragjo, hereinadier tEImﬂ R,he enl argi ng

...5‘1

| ens¥s:© DOTENg, vy & Lelated accordin 18) 45 o [
.45 | ncor %idg%)tvir qualie OSﬁSCO Sl}‘?lne&j\gll%téét) accorgfnce Wt‘l B
(19) 50-g". XS apparent from equation.(19)- . t-hat even where ‘@ of the

canera an‘d--_:_ -"a_nd ‘h-of - -the ~ 50" enl arging system ‘are: held .c %%t ant, the
requ’isreds ' 'gdof the“enl-arging 'l enses wi'll still vary;! t h3% he

phot 0gr apbade, 8 dkdf diudtions (18) k(1 HURIEF be cxpRdstcalin Bk the #caand t he
- spaci ngeﬂgttoﬁe ‘of theehlaﬂgl@nggedsesm{diﬂ)w dnérgmenaﬁuqot{ot ographl C. usaegec Kk is of

course A e‘E %‘t{%&l‘tlﬁg vari, agbcle For. . e% c%a.p B &s)of- t he
ey s S S e dde o

t ake trwsha’mcmﬁgeslm Nefetehcepdimpthg re;sp&cnre @ emaom C manner.
55 It rwa rgingrlbﬁsevrarldéC dmsterlalaed atgoglingctonsi der atlon .of .Figure 3 that. the
opti ent¥reyil e 'wi dth wof thé l'enticular ~screen 84 alse(ﬂéﬂle as a
func on of Zthe..enlarging ‘lens spaci.ngd ‘and’ hence .of" the phot og saphr c

di stanceInc&poraﬁl@dqnahinyU)whem&). stereascepi ¢ pi cture.is. ‘vi'ewed t hrough the
vi ew ng dex & re Shoul o be ne-di scont i nuit.ies -of - i nterr(ir?bl ons in the

overgl I’ ﬁ%‘ ‘gg ir‘é ﬁéﬁgm? Pigmat fewleﬁlvgle{er llé Ed?r%’ra II anW{;@ .k om gaps

- bet Wweenah £t ¢ eqmeqaaa d f&ﬁU&xﬁVgﬁ{g i 8t m i neges)
pr esentvetlh dphotobmpmbelaamekt ¢lety bee:csm ertlemepdsant] tlmnpacmgtl‘oﬂdwvm ch he

gormgh, togr@hw ugRge sinfipitedyy |
o S I B R 'E%Eé% s
Igl'hith e dpti hout

| ent cu R nfaf futher HeldSinoitstra dt:ramtc&eldafa G0 SR ﬂﬁxtnqult@ulw t
over | appqlth offﬁhl;nh@ltaascrrm§ha va@ibs ds ﬂmdtmtofﬁheerdérgmalesswmd aad rangenent nmay

e e wh ¢ jic pic is vieg
be_s ee,rll 15(“ggh tég viewing séreen ther%ou d g& rs(l%ﬁr sc,g tu?gl esg graeiggamonw e 0 rall

1,5 e of the ob]ect field (resultmg, for exam le from aps b !3dfdéen }bﬁ‘e hﬁ‘e' &prm i mages
of t e uheges & :ectrerla:p;tnhgalineﬁf to dhiehibeeradreegardias ofithé he sane pl ane

as the pg 9m rhichrhe Prx%ﬂ% E‘ !cttnneT tsa m té\% rgggia?l?g?;ﬁggmag es K"
beneat @hm ]uls L?W én %Z%Pm t'ho &gg' apping.; The relationships
( 2 0)55 productive of this image arrangement may be seén by reference to:Figure.3-and by considera: 65




where: N is the nunber of two-dinensional franmes. Then, let L' represent
the el enment image on the frames (shown only on frane 66 in Figure 3 for
clarity) which is focused through the [enticule 92 next to lenticule 88 so
as to formthere 10 wunder the lineiforminage L". The spacing | between

t he K" |nage and the U image fromthe 10 sane frane, e.g., frame 66, is
gi ven by: | W1+ 2z) : HP

(21) To av0|d i mage di scontinuities and overl apping in.the conpose
steroscopi c phcture each. 15 lineiforminmage on the photosehsitive

surface 86 ideally will occupy a di stancév 25 %11 The 15 preferted val L?e .

of | woul d thus be: [err]

(22) The optinu moh efthe hmfer%m ¢$ Ofithie kestshbm“mr elpmeint & Andsof othet eﬂmesltseqtbat i on’

(22) . Thi's can "ﬁ:ﬁl

20 W(1 +z) = Ndz/ nce L}%mﬂg(ﬂ% tg%“*é'% qm’ﬁ""‘a%z‘fhe ieé‘gj'}'%e?éé% ‘c’%‘i‘;}’,)
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equat fon (22), r;m@“ﬁgjm" At o AL Lok by U e f

overl ap, and10 hamdertMinbnfmmaugeamTﬂcepacm Tietvech ehe K fimige@ndotbi Etiimabé fedmithed |10

t hus be present éa‘l'ﬂ%fia tre- Mplsa%m»er St <fol'l-ows from equatlon? 1&23)
and (19) that thel p¥ilnfi@val ue w varies with d, and thus with k, 3

it is not only neteswilithajddiRéMMuiNEs ndlovetdppibdia ufJbamg&ea ﬁ&oﬂﬁﬁi@§kﬁﬂ£9acby
change in k, lbutlmbxﬁ)rmmmrm tiephobdnsitiversutfive 86 eleallypeithyccugy actigangex/ (84)./The t HS

requi red val ue refogredoyalierafl yeuldthys bei nei f orm i mages K', etc., will be
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Al t hough for pur pmag,ua mildnltitié widthinanthtBatwnetiioh sakisales dquaind23). THisteh $dlfam

i mages are smwrbwcnmﬁingaleeuﬁoms@ﬂhmly apd(23):i ng the distance I/ N (i 20
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enl argi ng Iensesam@r;ﬂl ;)es ,hg&tg,galtgraﬁaﬁcie& ugappl;,.p&eysual case, they are in
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t us 40 30arthe (hprgeil *fsrape to agcountas wrlldenthqpsepmpa |
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maxi mum advant agﬁeacbu gafmjpthlﬁﬂe orpgmage Asone feature of the inventiop;mathed 5)\ ﬁ

enbodi ment Of“ot ;%03% e e %@%ﬁﬁﬁ a}@l
focus and spaCI RBROfaRY GroprOHAdIANBIOME X pardion US tUndides I
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on any obj ect, f'séqr%P:nen orf r;? legﬂ“g I ?Etf;i‘lelé‘%&ﬁ&fng g&ﬁ eio

redesi gn of tfe
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portrayed in Fi diimeystem {onieedh i “s@palvqlvls%‘ ehotagraphic dlistages e es of

failure to n§'§key1 aﬁ‘@f@”ﬂ’ oo lpaing oSy

4, [err] is 88k, 184 k& subject QRuRISE el @mn@ edla

sRh@kG Erohethé bbjarmsn t
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and 120 of the enlarger 122 will then be correspondingly spaced apart by a.

distance d so as to formthe lineiforminages [err] evenly over the wi-dth
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5 ing step . The reference to "on back"” neans that all of the conponents
in the enlarging system 5 below (as seen in Figure 4) the franes. 106-112
are fixed in position; the term"on back" referring to. those conponents

betow the franes 106-112. It--S.cleal. . Tromi.nspection of Figure 4 that in
order for the enlarger-lentlcular filmsystemto be, in effect,
-standardi zed in this way, the images K of the key subject natter eledéht
(the -10 prbjected i mges which are to be held in registry during
enlargenent) nust always be 10 r%% 5 d at the sane | ocations'on.the
respe dirensi onal iranes 2. This in.turn.requires c%rtaln

adj ust nen he atur of whi ch nay be, rmre
appceci at gﬁﬂﬁf mﬁéﬁﬁf §§a ;ﬁﬁg i‘é, %ﬂgj‘lﬁé c d| stance
k is changg@, I;hG 1 an@fl G ﬁdflﬂ&n e phothpraphic distastek\g the ca

mera is ttheieby el mdﬂ@mroablesobgeedjustmeﬂk aEretbforefognd: aanﬂ'ie gempos4) spaced a

15 Sanpigst e [ofie componentyig 5th
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exagger at'edt js féar Eromlinspd ltlih epigeRichticlar filRd §stb@eat ed when
f ocused obe.@l effectista de dtmhlewdxerthetlmaESKh thhbeylsnfag@mattéretldmne(tMnt K2

I nt 0. S;lqar g’o*egq g ns spe lVC t.WO- men31 % q{ls er the
i mBges | Efoe rellir ?d)ﬁ‘eaﬁl AL BS eh 4o oN A4SH) ght  hand
frarres 1lsppm by cod eﬁ;ﬁsmﬂvﬂgtmi; s&hen 1 aptj;aog kts@hd‘n@&El ve the

[e utWChIadmdtnemabfim madﬂhe sarre | ocat i ans. an the frames:11 0 and

112 i .gg"g HEREAAE R n e ecge:wt%t:ﬁggem -

regi st ry locdtdsd\ﬂbafmﬂbedeﬁ:emlmmaidure:binilgthefmdgbsa:fﬂebtetnenumn& shagpnd wi | | be

pr oj ect edfoe ébafﬂmm fhellﬂn dchﬂﬂ OOWCV % m;%‘ e!em?m -he correect
25 I(?@atg 1ve kﬁ% loc d 920 .
the ln

i nvent i onghe e%paebﬂﬂerp xw%ihtﬁ Xojteet i ves

98- 104 of erﬂzlrgmghnses blsglﬁd i.20 forregig o digrvestrevdf turvative 1281 ﬂﬂatlcmmle 12Z#e. This
further, #A -m%‘t tsd instead £ atgédhf Roinh Qélfhts dep eﬁae Bethe commegr e 4.
Assumi g SEHOESY! %% % 4?£§°h g’ésl&‘fﬁoﬁg‘ %?ﬁ e?tives 98
and 100 ajdjus i ebx'd ttlé)lllb{tfa nt e ATRGRSI e OF B fit at el ement

i nto shar p@;flsm& z{gamttmtlfercama isk0 6e @m:beclélBKz attdthadbhecbesa{spmcewnateed that in
OF der tO :liu E;\Hg %g eﬁtha 1n(1}? O 101 elI}‘le (& fO%g c;ﬁ, eq: ! l m f rames
106 artl 1§ h£§ afx@est X! nklizesth La?i& SEET b t%évéﬂ‘sec@q ves 98
armd. 100 ams)t) m(rm Brrnotﬁeewoiﬂathdcbb; s 08'and i), mishie obj ect i ves
98 and 10@01-;@?@1113@ %‘% °€ ﬁ %8 Eshqdh%qzh?rtg;bghmﬂe posi tions
shown fidg"g‘ﬁ st ances by
whi ch : “heed v éﬁ“ﬁm 8%‘12?3}“{3%’1}8‘%; % “‘8”? eieg)or g%dse%o cons?g M ocf t 8

obj ecti ves dl=€2r B.Flde 104 rrust be m)ved nay be appr e(:| at ed f rom((m)”m deration

of equatlon (19%____
35 [er T8 SO (19) 40

] .
40 W t‘{q a fwmmmeafdﬁ@in gystewgvzeﬁu dgre obns?da;@lrdgaﬂree &mhanﬁ: K H&&:EC“ s of
vari at i onfor ail valueq gk the g ity E(L [+ a/&) mest algf belcortstast. dla&r!mthyqﬂnmtyﬂ‘(e#k) must

al so be c‘?!gé?‘?ﬁf.. thgt .rr]"”t%eﬁqgt(é??ttfe?‘imcr(l +elkyialso {err], so that for
[err] ,.equatt 19) b ; [Terr]- )

(24) éS "nce Sipde.d ﬁmﬂ&oxﬁ&lﬁﬁfoﬁﬂl vl oﬁi‘ |thd/ﬁkxti§&ns sp@cfmgﬁ‘ mail h@exfpfdédea,g fins .
spaci ng ébmbaynmuet)qnsé%enﬂ (%bwaqﬂpwg equatlons (19) and (24) as fol | ows:
. [err] o
(25) 83 ThgmseeléiaﬁgéeAﬁMmepaag 104 as BPECI Ng 1 S def i ned ‘as [gr)

80 [erT] AT'=Te_e = - (26) - e(nebt

several ta |l|;|g lé‘_t‘s kt be maved ‘ace %,

UL s cm :ngl. to effect the cessary

change i ngef w61 5l fi!‘,fﬂhgf WE’" : ﬁ@ 'E}"‘ es 98- 104,

and aSEUNt NG wls ﬂnﬁt’lfl 2Tt dnties Rh' ob]ec ves 10 amot (m [Sé t he
03| te

di'st ance @Pbﬁtewirmion's) [OATS) and the\dssandd)) ﬁ)éZohm:streslSé amd)médn st O

(iIOE‘re?rLIst)n Jw ng : té"fgg"fﬁ??;'fﬁ emp?ﬁ gg?g}z ?ﬁs fc%é il&dl VI dual

t aki nggl eﬂﬁ@@dhrﬁcdﬁfespbﬁﬂh’nﬁew e [tk mldmmhet epgaursbes"aw ys kot shee ) oyed in
the c arrer @aaﬁﬁd(' Dﬁ%ﬁ pblbﬁsbeltl pbn@ntrl‘étbmhmhéhq @nltehes foeused as thejsaree lodatipise . | ens

th i
array. ‘gﬁ‘gﬂ leto% AN %“g ! ct ”E%g e PROPSE PR changed i n
correspon égfb‘% @F Eris ﬁgfe iy ;é )s,pwms,ea%%@a.s to form
t he atmgas:v nho:tble)t@mpamtdns ainé ,d:gek srﬁaét aterthengangea i s
focused at the same locations on the film frarres thereby alway s

mai ntai ning the images K in the proper positional relationship relative to
the enlarging |enses for correct -conposing. Considering now [err] wth

nor e partlcul arlty and recalllng equatlon (1) It wiII be appreC| 65
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[err] (28) Hence,
adj ustnent of the canera | enses both for focus ([err]) and for horizontal
spacing (AT) in accordance with' variation in photographic distance k to

the object field el ement focused on may Teadily be achieved by neans of any
conveni ent -mechani cal inplenentation 10 of equations (26) and (28).

Advant ageousl y, though not necessarily, both adjustments are 10 carried
out sinmultaneously, as for exanple through a nechanismlinked to hdhe
rangef i nder,qof the caner a. Represent atig paratus for thi s pur pose- i§ )
illustrated_in _ lct in di Lc Torm
a canera 132 |ncI udi ng five obj ectlves 134, 136, 138, 140 and 142 arranged _
with their optqazaﬁ esdgur@rb@hat-and their optical centres |n a 15 conm)n./.

| It will dr 8t JLhin o 27)
Pt ol an e O R e R S8R o

normal | y beSerm The camara nay be pI’OVI ded w th any appropr| ate f|5m
advance system r ad ﬁ’cfr flve fil anes nto registry wit v
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control | ed, “Ew dp fct %rrf I agc?ﬁﬁ;’ 1 2 c f
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the several | éﬂ‘!? Stlve ﬂ@é@“ﬂ’sﬂt"i SWRHK"\FP be craplo mh’tﬂunt ing
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with the inve ,mait:aaedr%uuatla anytthmrn gxﬁarspmmhﬁti aarpterma/met bot h-

in the plalé dﬂadehmeldeswsbe;l imbicB. Pee: eNudB&iZV&?r Atternalhrel indm@uajthtttﬂes, preﬁasesm To -

L ors, e e S e A S o
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di rection frorfue a PHFE‘?‘-T jne| 9deﬁlred its o eete %Wc

Loz and 1088 B LT BT e ot e
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These nmay 4 rF%*’dS‘P%“’Sé“&létaérm ned from edquations (26) and (28) o Tso

ft and the nlwn&gm red 45 value of k are selected. The inclinatton of
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that of equati Jdragst blogks { 1 i ﬁ‘Eﬁll g ipn -
carrera focu® aﬁiﬁ}ogﬁi e-%%kl Yﬂ d§ OSt r% EEZ‘J” grifﬁﬁag argge
k, each of hembesss'mmrfehamo hdc&mﬁﬂrehs Rofc yseafb ity St ment
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coi nci dence-type conbi ned rangefi nder-Viewfinder. This may be done in any
suitable man- ner well known in the art. For exanple, the novabl e el enent
200 of the rangefinder could be coupled hrough a camplate 202 to a cam
204 carried by the control rod %8.0. This [linkage 5 would be arranged
such that when the camera is focused at infinity the spacing T betmeen
5 I'enses woul d be at the maxi mum.and e would be at a mnimum i.e., h
T.=[err] and, € —[err] Thus when the camera is focused, on any object

closer tfan |nf|n|ty, by nanipuIatggkﬁ% the control. knob 182 as gﬂyerned
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f
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12 4 of course necessitates a correspondlng extensi on of the spacrng D
bet ween adj acent filmfranes, as provided by equation (18). This may
readily be acconplished by'cutting t he two-dinensional filmstrip and
pl acing the individual filmfranes in the proper position relative.to each-
enlarging lens. 5  As an alternative to a projection systenthgging-a
nunber of |enses corresponding to the 5" number of lenses in the camera,
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taken with a conventional single-lens canera. In this case, the sequence of
t wo- di nensional views is preferably taken by noving the canera al ong a
straight path transverse to the object 65 field. Canera tracking apparatus
and the manner of selection and:control -of the camera 65 13-13

1, 528 362 spacing between the vantage points at which the two- dlnen5|onal
views. -are taken are fully described in the aforenentjoned U K appllcathh.
NO. 50433/75 (Serial No. 1,471,100) and 45325/73 (Serial No. 1,445,583).
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60 systemof Figures 8 and 9, the inmages fromthe separate franes are of
course scanned 60 separately. Scanning nmay be acconplished in three ways:
(1) shifting the two-dinensional filmframe or frames and the enl arging
l'ens or lenses while holding the lenticular filmstationary, (2) shifting
the frame or frames and the lenticular filmwhile holding the enlarging

| ens or |lenses.65 stationary, or (3) shifting the enlarging | ens or |enses
and the Ientlcular filmwhile keeplng the 65 - 14 :
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The projection angle [err] is the angle subten oj ection

| ens | ocations. The entire lenticule wll therefore be conpletely filled

wi th i nages. Mbreover, since each con- densed i mage i s formed by traversi ng
the  proj ected i mage over the photosensitive surface, 65 there is 41
substantiall'y no variation in den5|ty of the imge across the extent of the

i rage. This, 44 15 ' 1,528, 362
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wherei n said photosensitive surface conprises a photosensi- tive enulsion
Iayer coated on the rear surface of said |enticular screen. 25. The system
of "&ny one of clai me 15-24 wherein the |ens-spacing adjusting neans of said
canmera |ncludes neans ' sing the canera | enses on said sel ected

object field 5 | taneously with adjusting the spa%ng bet ween
€l ens-@ﬂ@u

adj acent caner The system of any one of clai 15-24

wherein’ thqscarrera adj ustimga;gans conpri sés neans fixingissaid
canera | enses—agatnAstfocusi ng adf-ue-t—n%n{—wm—l-e—p%nq—t—-—t-r—ﬁg—sﬁ—d—s-paa—n

adj ust ment . 27 Th& %%ﬁm té{ﬁﬁ?Z&&he%lﬁ 4R p%éloa%f mﬁ{rglopeatcpgf Jl{ﬁ”b erJ f

canera |ens escdnﬂe tilly the complete image content of said t&fn'txon of the
55 28. The sywtmespoodin dhna:smhalwiem wheréjﬁ-x e witth efian individual libefdrmdipagei NQ

bet ween t he . Y ne(fle a Ie es |s no at er. than
substantial?y, E,{ﬂi ) e bsgf, 2?
| enti cul ar prduB Waid agoﬁmel M Spontiing fw Drrre‘d‘

by t he 60 net dimensih. wheeby‘the;b envanﬂnsoéa@um el Iina@suethslobjentéleklmﬁrwce sai d

i mage array c hi"h edfewalgaﬂﬁeo ‘414? ch of whjch,
t 1 I 10

is alignedl®ig stgnt ﬁ%mvé h 'ggﬁf'ﬁ' ydga%ﬁfaé‘ﬁ %‘Wﬁ% WL

condensed i Mag8s. OA sydteRfot poBuddig r%ﬁ@ﬁ&ﬁﬂdkﬂlﬂtaﬁhdlly\@s AUré&iB ASdcABEAl with ews  Of

an object fi etetbr¢mkm1F1gurcer15$ efCtbel accompanymg doawirigs., each of sai d _condensed

i mges havi.ng ?{gstwc Wlﬂuaﬁalbefawaﬂx £4 hegein gossribadipth i gt h
of
on

thereof , ofl> regeg%xgx ggfeggi{ i pi ﬁle Inf A8 dOfined H il 94! |

t he correspondl ng two- d| nsi
1,528, 362 . F0RTHE$EmaICANﬁ8| nt filmaccording to-

cI aim 29 wherein each portion A 191 %L@é)kAig%BF‘H sai d condensed i mages

Vi ew

contai ns s@Bstanti ally t'he conpl'é of said portion of t

correspondi ng two-di mensi onal Vi ew3 BMuatsburgrSquard,he wi dt-h of an i ndi vi dual
lineiformimage formed by the al igANBONWCIAPRA. 5  31. A print film
according to clai m 29 wherein each-portion of each condensed i mage 5

whi ch is capable of thgn% ﬁ,ts)gltg I:EC;V\S{E% g,gwgﬁg}mggeoﬁ“gm&d crogddh, s, Brdy an-

observer, cont AMHE S oxAgaY.fieh sai d portion
of the correspondl ng two- dimnensi Bf?a‘f"“i/'i"é%d’%r eby the observer can see a -
conpl ete i mage of the object field at any angle within.the view ng angle of*
the lenticular print film 10 32. Thei magearray of cl ai m80or 31 .
wher ei nt hedensi t yof eachsai dcondenséedi magei s = 10 substantially uniformover * |
the width thereof. 33. A systemfor producing steroscopic pictures
substantlally as herein described with reference to Figures 5-10 of the
acconpanying drawi ngs. 34. A nethod of producing sterescopic pictures -
subst ant i ally as herein described with is reference to Figures 5-10 of the

accorrpanyl ng draw.ngs. 15 35. A stereoscopic
pi cture produced in accor dance Wlth the nethod defined in .claim 34 FOR THE
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