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smal | For45bewitie rthel oirtﬂe elehent)lat duct i on for SI n| i cant
stereoscopi c reK & ahgnment affect ay #hi c picture tht,F two 40
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i . B b § hie ‘

Wee ad) . DL Tyt e ] ‘4“l t 'w
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background )
interfere with the foreground element imagé.  Figure 6 illustrates a typical snapshot-type 120
This will obstruct the ‘observer’s vision and photographic situation in which a camera 74,
65 . create an out-of-focus effect. : : capable of taking a plurality of horizontally
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el bk |

quantsit t R d3g..observer's vision and
t he thracgaﬁmﬁaher&mmsﬂahsmumhﬂ,hethe direct net hoo’l di nensi onal picture

will ap ednd|i mensi onal  negative is ex7 focused.
posed oy
per n3gss andt Gﬁo

i'f: scan The_ogptimum as well as the
pdisiath N @ conti nuolis ninner al ong. range of
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el e-3@R5 (2)tlheheﬁmanee from tizcdmers obitve rtesireithaN. For nent i nages at85ipositions
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trated), resulting fromshifting of foreground and background el enent

I mges (e.qg., [err] 50 A", [err] etc) between franes nmay there-

Simlarly, it may be desirable to photo- 110 fore be readily appreciated.

As may be seen graph a scene having only key subject matter in Figure 4,
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situation in Shichssamibgnera 74, 65- create aphoRgdaptiand cm.uﬁ o Cphotograph 55
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at the right-nost vanta (ﬁearest and farthgst objects 76 and
point of_a plurality of vantqg.ea)nm nts arid 70 78,x .eg_pee%_g\ﬂ W
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15 choose and control the parallax in a stereo- scopic picture. He wll
therefore be assured 2c that all the stereoscopic pictures
taken wi || [-err}—be-of—econststentty—hryglroguatTty —To Tttustrate the -
phot ographi c technique 20 which may be enpl oyed by a photographer using
equations (1) and (2). Simlarly, if the according to the present |nvet|orll
let us left-nost and right-nost vantage points are 75 assume that the 1
phot ographer desires to to be positioned arbitrarily with respect to

phot ogr aph, an, obj ect field having a par dﬂhsssé he pr| I’lCI paI axis: lar key.
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t he key sub- h as

phot ogr apher 5"‘ aﬂ% Eﬁ%&% ‘%ﬁ 2!
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addi ti on, sincetirdugh esu@dT#bmShfdlsw 0\hicl hthel lefs
mat t er eI emeftt - et geanst 1"""

(any or ‘all of n&ioﬂﬁdshd@ 199TRAHkies

back- 45  det emhéscm
be the farth¥st H
el ement in an oORj

the is posmvely and

1, 445, 584 The base P 1san'anged in 8 horl-  sccl@elyUPO0RA (B (kwrdasCRith 8
f or egr ound, “\ﬂr"e is pror ri‘ 89l befescribed, ezt o
shoul d be su Stl u ,ofr ;ﬂéﬂ, ﬁ;ﬂ LdAC 158 GRGRIte | VANGDT f°8n
t he phot Ogl’aphel’assh!ibl &n@lsﬁdlddl’d! thél\bupport ddssemblt I Ol

the distance T be’ﬂwemqrhm nstwbpefcﬂbe
packground: il T By @@% A
in any suitable base 114 by sz G gf@n&é aé‘gﬁer
may be constructned:sttﬂ Ip&s‘m’rlsall b&ahgeﬁllmmzsof (mﬂul elms:bsﬂn&ﬁmeﬂto

and for a pictureedH 3 Lg"@@%wt ﬁ\
§sie) 24 andwmch 86 188, 190 &9 eno
34 240136 biddg 2@&

t aken. Thus, ite!
phot ogr apher rray,ngaé

he may sel ect alobpobtemmotﬂ)a rDN%edalamm
appropri ate for m%“g%e ‘h‘“‘g
3,852, 787. Vigen o qg;eaﬁ Im ie? QUIE 1 h%d? ?aylsbe
constructed to J&ured ¢ tp sithe&ﬂsraﬂaBO,t Ingvecttie eimefmqmrnblmt 20p edlstyi t
expansi on or commmmmmabifttlﬁetol A .on. Figure 8
shows 96 in a g% 14 % EnnE LY coboremegt Showe,

appear ance Ofssa ; ¢ for GkankplCthe 120

| ateral Scopic pluietluﬂ:mgwhwanmﬂir% shmkli tlunm,lllangmlm gles egh beingdw renttae

opti cal axes of Pﬂaﬁem’z é?i's he seale of
100-108. At hou l e dplns
t r a is Ntwice

pi cture ar easifhedﬁsgbryusldcwmmbf e @fggduﬂﬁ oarmé AnRge s 125f
he | ar n 'ugfrefgltf@e supporgbasg wdnim a-tnv%gza
tsu?t agl ge god S with a series of slots 152, 154,W|that the A scale. EXF; and
156and158w1tlmwhlchcorrespmdmgscale scales have moduli respectively twice and four
bearing members 160, 162, 164 and 166 are times that of the E scale, and so on for the
65 received in fixed relation thereto, each of FX2 and GX2 scales. 130



cated by solid lines represent those recorded arrangement pernmtting an
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105 gdg%ﬂﬁgg fof t he rane Wﬁ'@wﬁfﬁ'@?ﬂﬂfected by proper
sel ection of k and object 92 renoved. The di sappearing object b. 92 nust
be mai'ntai ned within the general | nstead of using one canera with a 45
pl ane of the key subject matter 94. The plurality of lenses or a plurality
of separate effect of noving objects can be achieved in a caneras, it is
possi ble to enploy a conven- 110 simlar manner by changing the position
~of tional single-lens canera.-and to nove this the sel ected object when
shooting the left canera sequentially between a nunber of half and right
hal f of the N frames. . predeterm ned positions, spaced equidistanly -50
Figures 12 and 13 show a plural lens over the distance T, at which

separ ate photo- canera capable of sinultaneously taking, fo graphs are
taken. The step-w se novenent of 115.exanple, fromtwo to five pictures (N
isin the camera is nost easily acconplished by -the range: 2-5). This
canera is clainmed neans of a canera support assenbly accord- in our
copendi ng Application No. 48178/ 75, ing to the present invention. This
support 55 (Serial No. 1445585). This canera includes a assenbly is
provided with a slide and has a housing or body 96; a shutter button 98;
nunber of scales to guide the photographer. 120 five |enses 100, 102,

104, 106 and 108 and a .in the novenent of the canera. The. 41 3

1, 445, 584 13 novenents
inparted to create the photo- which has transverse notches therein such
as graphi c sequence of the scene are carried out those indicated by
reference character 170 in over a prescribed length of the requisite scale,
Figures 17 and 18. These notches determ ne the steps on each scal e being
equal so that the distances T and the intermedi ate photo- 5 they are
equal to the scale nodulus or a nul- graphic positions by virtue of
cooperation 70 tiple of the scale nodulus. For nost scales, wth a paw
menber 172 pivotally carried by the nunber of negatives provided for is
the cross shaft 174 secured at its opposite eleven so that the scale

nodul us, or step ends to the blocks 176 and 178 which, in turn, distance,
is the prescribed length T divided are affixed to one end of the platform
124, 10 by ten. A position step mechanismi.s pro- as is shown.

75 vided to all ow ease of scale selection and The cross shaft 174 is
prOV|ded wWith permt accuracy of t he canera steppi ng posi- detents or
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The canera support assenbly according 172 carries a spring-urged bal

which tends 15 to this enbodinment is illustrated in to centre or
hone i r—a—setected—ore—of—the—80—Frgures—14-19—As—shown in Figure 14 ~————
depressions 180 when the tip 182 of the paw the support assenbly,

i ndi cated generally by rides into each depression 170 of the sel ected thgq
reference character 112, consists essen- track. The sides of the
transverse depressions tlaIIy of a base 114 which is rigidly nounted
preferably @TESSuff|C|ently .steep such th##58ne 20  upon a conventionals
tripod 116. e base 114 tip 182 cannot ride out of a depression as 85
supports a slide 118 w y| bd st ebpdd |4re] sllide | s ve {o the Eeft.
Thus, as.the along thelEpnger ¢f |hié- page if g mpn{ |sl|de is st&pped
fromleft to right, theskl] de ' ‘perl her gi nafftey pofde lpaftijcdl afl §y descrgbed,
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may be aned,Qne step #n q I disqgrefe ag? sellect ed E
di stances so ;Back towsfl | & p11§2 frnests|{2% thata
sequenti al phoYogr &ihs|THh DY Eﬁgi myvemeht | tjhug ést abl i £hi ng
an accurate 90 the& |capme ST TP oo qeT e pOSitiog of
the slide. The paw' [17Ps wl e |18 ¢arjriles|ajconventgi ona
be manual |y Ilftedax) i $ tit p|il vgr slal |.cgnmer aj sypport i%? -
by means . of and au(mmf e 1Tt Mg potT T t he cgnera
120 may be properly:po:%- j el dﬂJ|LS rfspacj ng tetmeen‘ib
tioned so as to be gjar $e RQ|he |succesgi vie nhoflches 1ZOn|n
each case deter- &bl wit islip b mbal—pl-ahedper- Bides
the total distance T anpd aps |pehglfell 4r kot e hoyerent of Sthe
slide 118. whereby t BdS fm |y d{THe page |114 it gedf
is arranged in a hori- $itli oped {nlackotddnck witlh a zoAdt&l
pl ane and, for this pur r¢- | pputegullar| s¢alle ps}jwiil | be'fg :
descri bed herein- S Bl Ry el |deli ¢e 184 (Filgure @fger.
100 16) so that thls El t he |suppprt Fi gure 18 |and 18%
illustrate varlous-asg‘ chirgvebs tlracks asigd
scal es of the supp@{t-ne 201! Joie (gt @;sently 112 fi sf shown in g E
according to one fdqfm iinvienf T pn] dethi lf ijn Fi%;;es. 15519.
The slide 118 in- “ABSif , T A TV SFaley,_paferly 40 2 &
cludes a pl atform 12pevkifc dilsbbség W th| thg AA B, |C | D] X2, E, gEK2,
EX4, F, 105 clea ﬁiﬁ; vé. sjuppBit IFake| 114 by x4, G- 2 scal &
each having a dléféhegro Sr—poitt-st-ot- e g TP 2 |f erent 2 @
nodul us. In the HEent 1@\1@‘, u_afd é&}‘ Fiogdrg 1) |wHi ch garri %d:sby
the centre points fopidhd € IE|oH apd |G |szhl gs|tHe pide [raf 9 38 and*182
secured to the areE pbilg difchets ' e Feftet—452 opp@sEt e
sides of the platfdthg124 4n Wi kch] ssilngse 186, 1148, | 190 anf 193, 2t he Cehtre
mark- 110 engage i rC{8degr ¢oV¥dalfan@ 136 &l ¢nd the| ifngl of tlh& D s@a@e
is displaced to the; Eghf pihoditle tid jod df faV & sg 1142 as
indi cated at 194 and gre N2|sdal patenle Ns|ig al sp gh [ ifure Ez a
rack nmem mark is dgdplla¢eduqdsi |k iPderhel |te the|rijght pe 38 Es ~Z
secured to the undersitide of ItHe | a$ ilndi chtedlbv thelr &hair ad r
196 50 support base 314 4 g cpntidipl pck 144, pnd tjhe] EX4 aBde' x 7 g
scal es - respectively 11%|s¢ [ %o} ol unfleg sifdg of tlhe s| dg rlakl< 1388
have their centre markg 19§ 2D0jalfso| carfi ¢s Ja pingi gn phaft §4? tE 8
which is secured dfppllaget LAl afpfnifory IF4(sq t hag gug| £ 8
mani pul at,i on of DI, | =1]lad | poi ar xenbodil ngnt] shown § n{the kmo§ 1462
will traverse the sijdgq 314 e$s™18N ahd 14B,} .ebch thakk]i s §r - 55:
| ongi tudi nal |y of tm;w 9 1! I WK P Y o P [T fl scaﬁeg a§-§or
exanpl e the 120 sl&fi& [-dgKi CHepx148] t s khfoyght the| A €83 C2a®d D
scal es, each havi ng§ f? erft 1 et 4 Brim d ey He engaded EhEoughs
reference poi nt Theg$& - et pygtromroftihe Xnolk; 50
against the is theg é%c | d ‘hodluljus stalle § s|ugper® rfacg of
the base 114 (Fi guré|&dy|™1¥ 5 ﬂhat A kchl 4, khit |of| Ehg 56
rel easably to | ock the jpdsilti i~ TS &Y m#—t-h& Stien Bs
of the A scale, 125 Thg ypden fage |o RP _Hasg 114. pad;the
nodul us of the D scal e | gt} 'ﬁES’ s &l Y BH S| BeBij&| df Sl &' s
152, 154, that of the A scdl a. b EX2 a 156 ncgﬂSB witt hi n whi ch

correspondi ng scale scales have noduli respectively tw ce and four bearing
menbers 160, 162, 164 and 166 are tinmes that of the E scale, and so on for
the 65 received in fixed relation thereto, each of Fx2 and GX2 scal es.
130 14 1, 445, 584

14 For the scal es of larger rmdul us; the centre In any event, ‘the-total
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ber of exposure positions involved. Thus, for <constrain the parallax
val ue in stereoscopic 5 the &x2 scal e which eges n negatives, picture

tion
is at the scale high quality picture. depression 202 whereas its extrene
ri ght- phot ogaper, know ng the hand position is at the
scal e depression 204. focal length of the canera d, the size of By

contrast, the extrene |l eft-hand position of the orfginal negative and the
desi 1¢2d final size 10 the G SCRdq8seyhi ch reqw res el even EXpO§HPES and

| entTTU & W ot of the Sterevscoprc—ptc—A4—s—at—i-he—seale ué'p(esm on
206 wher eas i|ted ekt dede i batl-h ils pt]the scale a, b and c
can det er ni ngq.&lhe] R dFH et~ s 41l X arly, the extreng -
left- . to usq&jy pollvilng efiugtipn positions of the
scales E, B{Z|and [TA&(T 12 T : ysel.y as 15 - Ex4,
respectivel y,|2thi 4 |k .xs-ti’% p Wi tlH the T val ues, of
the scal &| |49 p fir BS|led i brgssf ons 20t
Al t er nat RMel yTeherts e : 210 whereas their
ri ght - hand- pdsil- l@&'-d AEH| e routine tions are
212, 214 nd |216. Q== f di st ance T using
equatlon I gures 9 s : derived above. As has
been not &d, fler é ARSI T EPFS ‘Ischl i ch may be used.
scal es otter |[fan} T|he Al em:wfm n khisj|cgse, all of the scales
are sepabtqt e b X0 dtilon fjhe rather than, as is
t he case wi t h_Hi gures| adere re| (hife [franes being ec- and
18B, having {orfe Fha [$chhds fprithe lscale &2) so that
N=11 (or -or trgbliediby usi hg | t dept eq- 9) in the equation.
The par al felgto“@c hjs |25] ~gi dne 17 The lscal es may be of
been chosen ifR|t CHant s BRqwn § y|syi tfabl e 1 ength, and need
‘not be reIaE dl 1] apd}lIf tp drovi shy f1 dqug to to each other by
a particgl)d® [fgctjor[of Mmu [ [pA& wrat T-jone lenticule; ,i.e.
tiple. AZJS {8y |sulmidsl A “gﬂ o 1pt} meisqi ft in accordance
with the-—-nol hgs,| el g} i ng, ling the} grinciples of the
present - |..rv§ o $97T (P | 1 . ' 1,445,584
1sTerz]l gd o |81 |a|m|x|Xlo]o|X
4)~~~Gy Sl8|7] = © 1 445 584
16 [erg| £8P - - 4 445,584 -
17 Thegtgchfglilﬂt e DY | GhER Di pl clure i n-a nmanner
i denticalg [t&d | qr r4& < Br|sdaffe to that of the
camera's&pp@ e L ) g—slcts up his camera in
this casg| £ 5 rrg]g O, er ﬁ;ahner descri bed
above. He dde ad ri ghtSrmst % - this by
det er mi nizrfge 4 1 bl b . oF tiong being spaced
such 70 |r§ Nes Pl gd tha,t thelpoints A K
and B are r@ oy c )p i.dt.& Tt hrough a
di stance T. _lch ' t e sf ocal |ength of
his nore paf: S e Hqr & g’the«negatlve si ze
and desired ir rg Vi t > |dat &r - §,O scopi c
pi cture sizela it dt|h. rlt € 8sin&lar to the
represen | gn&ds tafive exanpl es
shown i nQ e BOENt £or thig
prepar edrijrg § :lghg suypport assenbly
with thegtiRg it Begobjgct field to
be Asat|rg tjo§r aph and |
camera' s& t Begobj@ct field 80
al i gned wilt i Bear®and
transver tepS th@ canera
ci pal axi , g 8e%
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five steps to the left fromthe reference point it is desirable to make an
i mge record from (assum ng el even notches in the scale) and vantage
points along an arc of a circl extrene
right-hand ing position Kat its centre. This arrange- 85 position
checking in both cases that the com ment permts the optical axis of thg
camera position of the pigture seen by te canera is to remain directed at
position K at each as he desires. \Wen the adjustnenents to the vantage
poi nt so tthTVhe i mge of the ele- canerb*ﬁé&b been made for_proper arddl e,
[

ment at position KW T ar way used 23, ggéhﬁ o] d&ﬁl?garrera_
is returned to ?@{i‘é&%} ﬁié&ﬁp Jfﬁe goarmgta,f dr¥ Qu pég’ﬁ’[' lyl’ﬂ EmenNce
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suc- For snal T
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of the circlggof 2@ m‘? zﬁ m; 98
linear .

are 35 sequent and u'ansvetse to ki
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present inventi oft el 3 .‘2, &m%b@%ﬂ% %gﬁ‘

conpl ete.  As o ALY
Acfbcuted @n ithe\key) - a:esas
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i ncl udes a base mﬁctamteroﬁ'bnp' wreq Thecagieta\is o ! FSZ%P
slide 222 which Bg G, gEREe | Chegnd position ot ST i ‘1@ B U opi ¢
picture of 43 t ©) iyl & lclosta Q)ftt}&pam. 95
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obj ect suppor
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18 tween left- nostlnanpct'ation thtobbcstsupmntmbl Sare %

have the mearfPngd8 wweqmmb&ewﬂbbmhn W‘n‘gﬂ:ﬁ W?Qa;‘;r“

her ei nbefore given. value can be fixed so that t he angle of view

canera support assenbly according to of the image taking (direct net hod) or
i mage claim4 wherein the predeterm ned value of 5 conposi ng (indirect

met hod) | enticular screen [err] is within the range of from substantially
W|IIbethe sanme as the angle of the shlftlng 2V\(N—1) to ZcV\(N-l) where o
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ever, that the present invention remain appli- and N has the neaning
here|nbefore give cable to these situations as well. 6. A canera support
CLAFMH-S: -any
of claims 1 to 5 wherein the or each scale 1. A canera support assenbly for
obtain- includes a series of notches, and said step- 60 ing a sequence of
negatives from which a ping neans further i ncl udelg) a pawl assenbly,
stereoscopic picture of the type including a carried by said slide neans,
selegtively en- viewi ng |enti culf;ms,sa;r een of lenticule wdth 1gageab| e wth

t he-TroThES tne o.r eacn 5 Se nm ~onbi na-
scal e. ;ﬁm r%i’vea%? ? f chamera support
assenbl (bé msottﬂat t@&nﬂﬂﬂﬂeﬁ mﬁ@MﬁM; %tlve to.a
claim mmmmwm&gm IcRGh Y m t ogr aghgd ;
TLIEH =0 S stallaarrle y sai
SUP-  IgF @RScainbh qj.‘, b % Q'ﬂ’é&’r@%t"l Gts s .
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poi nt b,el n@ cmﬂsa suppor as stepy sélantial |y
Aoy st eppi ng

_ v i ATy & oc ik cludes a

pl uial Wymfbempdseémhmgmbwntm means for accuratel y stepping said
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movene (T 2 2 D ] xGodate CalINGE $aid 93 | de neans
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inclisdingt #tcleast m;rscde mblslt assenobl: htmrémmﬁo substantially

\ (g
3@?&%%@%&%@% e ik

phural | ty A cﬁﬁemmppmmuylm&nghaluae inein® Hit endspablel bf h&hglombijdl ng 85
iy 1 seid sieppingPRans fackydey - saidi nopchesf in the otheprpdireds| ol e means on
PO NT “hiksi #™n  sequences. - _according to
_ 2y : _ hrp it imi .‘ % he scal es
progresmﬂsﬁmm corresmmm ptmahasefr yrzg B Sich KO ‘el fcale (O a

;%

phefeEnce to- go 4. A carrera support '

assenbl a-eaaa:ﬁorefymgom d:bl@ttése'td) 171 ahdwam to

cl ai m longessisealen t he | engths (T).. of e9°
accagpag U R R el ot SeEAT ] M& e

rel a tedﬁm maﬁedmgsal ues of [err] , aand b in
accor daslaed tekpbcnve ptedcm-mmed value—aff t he Appljc ntAs, CARPVAELS AND RANSFORD,
[err] ZXesR,f, aand & in accordance with: ~ Chart e, t ' inted for Her

Maj esty's St ationer K.@bfice, by the Coufis ngton Spa 1976.

Publ i shed by Th& fice, 25 Southa mm&nyl&tmgs London, WD2A 1AY,
from whi ch copi es W’b’é obt ai ned. 18 don, WCIA 2RA. ' ,

1, 445, 584 Printed for Her Ma, estysStatxoneryOﬁce by the Courier Press, Léami: -nost and

r1 ght - most  Eablbedche Thook

iRt O W& l;‘?r"ﬂ“‘ ’fLmaima bl the meani ngs 50

required to obtain the optinmum  para ax herelnbefore gi ven. val ue can be
fixed so that the angle of view 5. A canera support assenbly according to
-~ of the image taking (direct nmethod) or-inmage. claim4 wherein the
predeterm ned value of 5 "conposing (indirect nethod) lenticular screen
[err]is within the range of fromsubstantially will be the sanme as the
angle of the shifting 2WN-1) to 2cWN-1) where c is selected 5 of the
camera. It will be understood, how fromthe range of -from1.0 to 5.0,

i nclusive, ever, that the present invention remain appli- and N has the
meani ng herei nbefore given. cable to these situations as well.



6. A canera support assenbly according to 10 VWHAT WE CLAIM I S: -

- any of claims 1 to 5 wherein the or each scale 1. A canera support
assenbly for obtain- includes a series of notches, and sald step- 60 ing
a sequence of negatives from: which a ping neans further | udes a paw
assenbly, stereocopic plcture ‘of the type including carrr d by said
slide means, selectlvely en- Ientlcule 144958y gageable with the notchga(uf

t he or each—5—rey—be LUIIpchu COi pr ST rlg COMOETTa=—scat e —tom=
7. A canera su m’gf"g§§ Jrntias HRe f> A bave, the meanings | (5 on,
relative to a J

gﬁ'cf‘hdes an_scene to be
phot ogr aphed; ofthemgemhng(dlrectmbdﬂdmrm& Ofizid : %W@

sl i de neans® no tagm Means withih

means for 20 be; th CPM HE W@&r‘rbrtaztzﬂé(fl;l-'rﬁewhemf

central notch . (et nt 196 frprd :
scal e. cablé to these situations as well, appil- m??ﬂ'ﬁﬁ Qpt.i-cal
axi s of thaocanewgATtwWEIAIMISSAl d sel ect edmpgf §,s the aner a
support assenbl, y1. & caredi assh&lyt ain¢thdeela sbmtdnexoﬁws,l ol saidXstép- Of60
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