STEREOSCOPI C JELEVI SI ON ( UNAI DED) O\I STANDARD~ BANDW DTH- NETH%@ 40 $2
APBABATUS The present invention relates to' tel évision, and pa™t IYaMl
to fa.method and apparatus for stereoscopically re" produ0|ng st andar d

t el i si’on signals. My new 3-D television i nvention utilizes the basic
'Optl-gS\ cal scanner-and screen fromny U.-S. patent 4,231, 642 issued
11-4-8Q-entitled. "Stereoscopi c Mtion Picttur® € rcul ar to Linear Scan

Tr ans! at or - Met hod and. Apparatus" but does not require film M new

i nventi.on” scans an,a A'zfﬁﬁtEﬁvéiﬁgﬁfxbﬁréikg?i3®h g&&ﬁﬂ}

couplsd device 105
4, 231 642 t he plcturersurfaces are contarned in the curved surface of a

ent, arranged in=e
ri ght- circular cylinder I'n addition, in nmy new invention, the input- is
- conti-nu- 15 ousl ¥h GhRﬁ&ﬁ%&ﬁyiPWﬁnﬁ%Qﬂnﬁﬁ%ﬁﬁ?%et?eFE@F¥F8ﬁ°PPaﬁE§ Farti {cd-

el ectroni c standangdelgl @6 @ ﬁiétfhdmaér&i té@éaﬁé@uétﬂéedsaaéeaeee@ie& foRe-
éi.t her magnetic disc, tagpe or A (% eﬁ negn iequgntlal y in a scroll
“ fashion t hrough tHE°a“°1 g standard television, gignals; i, the chai 20
coupl e device menories and then transferred in. parallel to the liquid
crystal +eadout r ge_ara us, the-tel evi n i X .
fading after trans¥ Pegug'%o "teﬁ&‘ﬁ‘ﬁﬁﬁ’b éirg |ﬂg§36%§?a§' bg"?a r&g_?,te o%lt:y
scanned'J ust Solbamnsgahhenran&ﬁanreenefnnm ny UsSurpatentr 452313642 issued
i gnal . The opti cgy—geggneh Ol S MoL bR pILELSR EittAlrar | N
1, a co

my U S. patent 4 nuous y T0 I'on conpensat or
m kror drun1|s reQQ|Lenear-Sqan-Translator-Method and Apparatus™ but does

not require film. My new lnventlon scans an array of
| 1mages generated from - solid state charge coupled device
10 liquid crystal light valves (CCDLCLV's) or ‘the equiva-
lent, arranged in an arc within a horizontal plane. In
u.s. patent 4,231, 642 the plcture surfaces are contained
'in the curved. surface ‘of a rlght circular cyllnder. In
addition, in my new invention, the input. is a contlnu—
15 -ously changlng set of N consecutlve television frameq of
e1ectron1c~standard telev1s1on signals that are stored
and accessed. from either magnetic disec, tape:or solid
© state memorxy. sequentially in a ‘scroll’ fashion through
el . the-image array. The frames are read into the charge
B 20'_couple dev1ce memorles and then transferred in parallel
' _to the liquid crystal readout. lmage array. " Thus the

'telev1510n 1mages are exponentlally fadlng after transfer
" due to the liguid crystal time constant but- are scanned
3]ust.follow1ng the transfer 1nterva1 to assure a strong

25 signal. - The opt1ca1 scanner 1s synchronlzed to the tele- -

. vision. s:.gnal. - In my u.s. patent 4 231.542 a cont.r.nuc:us]y

rotatlng 1mage motion compensator mlrror drum is required



the i mage of the contlnuously ITDVI ng. f|Im The mrrors were
*}J;rZIt?gilltget he rot a'?l on axis and the filmWas not synced to the. scapgg; c |
: new i nvention the rotating drumis repl aced wi.th "stationary" o0 L
M %2 facets at 45 .degrees to the horizontal plane of the. N—|rr:age arué
T SY i spossi bl e because’ the N-image arrﬁy Is al so statlonar]%/ meg (r:%rrect
patent 4,231,642 the filmtraveled in e direction and per f or e
- 3-Dimage orientation and sequence for rel ative camera/ 10 scene- no

| ectronics
for d;)re?éilﬁﬂ SeaBL 1zl tHe dnade) o e reerthnnAusLy BV dilmn W
or o - :
i nvention . 8 Bizrors. aeneeMMI%mae(Ljhég_Jt:h %ﬁﬁaﬁr%.iéewsgfgﬁm ..
ka5 S'Pﬁ%ﬁ?? 8"8be! ShRKed 0 \he WIGNAL" A shvone ipvontdon | e
i ke Wi _
faci-lity thath %IF@%tGBQeﬂmimrémﬁwﬁzrzﬁ?étﬂn Coge§$\ﬁ ?gﬁgu{\atshe
usalof . i e pg o oo erhe S ASERNEE o Sl s zpntal Rlaner ofuch that
' vie at
- laflsﬁu(r)rber %r@dﬂag?n grray-ewThish lﬂ:@mﬂl@?ﬂeé&ﬁ@e elgé N#-%ili}% Chat
b ccent| e e Neanihanyl b B liend RCUS L LIS
by presentl a a one.
to. be viewe eﬁﬁm %r %;ﬂgngDPFﬁgdémqw g@gﬂMeﬁchﬁggraSrelr
exit slit, 3 pmadéaariéutaﬁiow hfd. B%‘%} _ﬂix?e? S VA
“from seq_ldwg s‘@é?*s H@!:‘O&PG{:. é es at ;any- an -. e;'/e y T
~time. The aerial” exl b T‘ﬁg PBn, wcﬁle@yé.nven ion: con: | 5
- tains automatic sensing electronics for operat:l.ng cor- o o
’ rectly on. camera/scene mot:.on in either direction. ’
. -_ ' My . J.nvent:l.on consists of .a new’ 3-dimensional televis:.on
S system that uses existing single channel television -
15 bandwidth and provides "Holographic like® 3-D. w:.thout
" the need for ohservers to wear glasses and provides the

' _faoility that allows observers to "look around"‘ spatial '

__ 'Man has sought for decades to reproduce ‘scenes in stereo- _
20. scopy w::,thout the- use of viewing. aids at the eyes of the
: "observers and in a manner ‘such that a nmber of, persons o ! j
.m.ght view such scenes at one time: and without restric~ - &.J
- tion as to their varions :mdividual positions. -

_I have found that hy presenting a relatively large number
-25 _of related images of the scene to: be viewed behind a
' rap:l.dly moving optically generated vertical aerial ex:l.t
: sl:l.t, the parallax tlms occuring prevents one eye of each
. observer from Seeing what the other eye sees at any and



sees a conplete i mage W thin a short interval of time. | nmake this interval
wi thin the persistence of vision for human observers. The brain fuses the
t wo. eye observatlons into a single stereoscopic viewimage, as.5 ny

practjcal’ results predicate’ ‘Consi dering ny system in greater. det aj |, the -
persp tlve that one eye of any observer.sees i s made’ up of di screte
vertical i nes of i mage i nformation taken aj3-di screte instants of ‘tine. At

t hese sane inst ants of ti t he ot her e of :t hat .ohserver sees
Compl et ol i BraveTRstagt (i LBty Jo8 PR Rl p oLl deipecln DRl S ey

i s di-ferent, seds aommpeete lim@ls&thhe acyRartainteroal of -Bbhelent ualkesﬂme but

are spaced ap I |
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i nvention thefusessthe Swb deye Qasm«udmﬁo stMQmmremmce&pmdmmg

standard te'S%?rQELﬁaﬂ“ﬂe%lE@%r‘eﬁié&et he steps of: providing relative
etwee

| ateral notion . n television canera’and scene;_ acquiring a nunber of
sequential tel evi siCAnsiferiog Wy systewdnogreatep etaily the pergpectivefhatngne

E he Ioll recti onew ogaary bﬁé&ivereeée%; fahﬁgnipazf&euewv&ﬂi@agamfea a?dnﬁgene
o pllace a prp engeo i‘el;ds or %fames on_s arra

i mages; -scannt %%HF‘I Eéé‘ &B'ﬁ@ oﬁ%"és 25

i denti caL f acef s:inealmerq:lmyeyemge&ﬁt olanetverrm;esaa rcnypleteixmﬁﬁferem:ol e

t el evi si on B ﬁ?ff E Qfof
said scan projector: cau5|ng an ge |n sal e array to advahce to

t he next 30 sequen: ikglcause @hﬁs% mmtmomcm |SEQOQ-hM(§ﬂeoM&3\Neen
scans by adj ¢ ﬁ&%%ﬁtﬁlysa'&nﬁﬁ’éhﬂ&%ﬁchﬂige 88 WEBhe A, Vit 18 8fideRfed

sai¥~array of es onto a sem - specul ar  screen, sald scan .projector
bei ngpomhonﬁ&‘?&‘ A%} 8% at .successive positions about the arc of

a prOJ ection. CIrclmcmﬂ@%maspectofthepresentzmenemmereu provided
: 15amethodofstereosoopica11yreproducingstandardtelemsmn s:.gnals
ompr:.singthestepsof- :
' pmv:.dmg relative 1ateral mot:.cn bemeen telev:.sim camera and
.scene; . - :
_ acquin.ng a m:nber of sequerrl::.al telev:.s:.m frames or f:.elds on an
'-20arrayof1mages. _ : :
sens:l.ng the d:l.rect:l.m of sa:l.d relative lateral motion between said
'eaneraandsometoplaceapropersaidsequenoeofﬁeldsorframesm
sa:tdarrayofinages-'_
o . , scamingsaidmagearraybyasoanprojectorhavingoneormre
{25 identical facets;
' : ‘causing any image of said image array to store a whole television
--ﬁeldorfraned:ringﬂ)escanintenralbyanysmglefaoetofsaldsczm
projector; : :

5causmganyinageinsa1dmageazraytoadvancetothene:d
30 sequent:.altelev:.s:.m fi.eldor frameduringﬂaepenodbemeenscansw
' adjacent facets of said scan projector; . . :
_ sequent:.ally pro;ecting said array of images onto a- seni-speall.ar
' screen, said soan projector being pos:.t:l.oned during projection at.
o successive positions about the arc of a projecum circle, said screen
o .35 bemg of larger radius cmpared with said projection circle;
- caus:.ng sa.ui screen to verucally scatter and horizontally reflect
1ight frcm saJ.d screen; ' '



" 35 being of larger radius conpared with said projection circle: causing:
~said screen to vertically scatter and horizontally reflect |ight fronlsald
screen . -4- causing said reflect and scattered light.fromsaid screen
uto-*ﬁwersect on a line essentially tangentto sai d projection circle;
catsihg said intersected light to nove along said |ine: causi ng said - scan
proj ector i'nterval between scans of adf4tent 5 facets to be Mﬁthln t he .

peri od of perSIGHJQﬁ@said\ﬁeﬂ & \6BhCrer8d COIE ﬂf&no %H) ect of
- the pres n there is |ded an appara us I 0|c :
- _teIewsmnfoﬁE‘oﬁs P‘éﬂeﬁsﬂﬁﬁﬁ' 961’-'@1@1 sai d N\
appar atus . 10 causimseiéummamgntawlm | shgdgﬁﬁgtate vi deo for

" .storage in a m&& %‘% ans to.recelive a Synchrom zing o
signal for timng a tor con ec't:“eE:c:im:iI l%eﬂ’?ﬁ‘ﬁ%ﬁt adjassator nore

(i denti chifargER e an tthm PRYipdrof persimyence Oy visibn of obsﬁ‘iretﬁﬁge

direction sensgbcbr@ing ogf dj IgEl Ls‘en he SRR
di-rection:_of %ni g camera @‘%‘%eh to. pl ace

Iatlve I ter tion betwee
,aproperpggﬁj(f;é g‘B‘FEEW‘S rPheRecsaepic telewision €6 obdetvars t 0

T v o
Y .

-

i || um nasdteatied meﬁ;amrom; Wumrmwwwﬁsd on each - "'
facet of wlfégan proj ector; 20 -~ means ‘'t.o sense any .change in
picture el enen characteristic within said |mage array; means.to- direct

“sai-d iMhge arréytﬂmaw WMWM|WwatW|mg

mount ed anu@ﬂ,_gl GABmd 'dtopef OT; @ stationary sem.-specul ar :vi ewi ng" screen

to receive-said 25 projec Sgélrmage and return the.incident projected |i.ght
% Pychrpnizing

to a trans- ve sigmain 6o wiming ef synchironmmt | on ..

wi'l | nommbeoniesmudtedhyanmirojecmrhavhgmeormreidaﬁcalfacets o

15 -_ aninagedirectionsemortoretainastereoscop;csca:eaﬂfor
_sensnlgthedirectimofrelaﬂvelateralnatimbemeensaidcanmand
.scenetoplaneapmpersequenceoffleldsorfrmsontheimgearray

_ -_aﬁxedlanptoulmﬂ.natesudinageamyseqtmiauyﬂmm
opticsmml:edonea&faoetofsaidscanprogector,.

20 neanstosa:searydangeinpictmeelemntdﬁracteristlcvdmn
_ meanstoduectsaid:.nageanayttm:ghproject:moptics said
rastatlmarysa:d.-specularv:.mngscreentoreceivesald -

_ 25 prOJectedinagesandretummeincldentprojected lighttoatrans- e

verselymvirgaezialexitslit.:_'.. - :
Elbodm\entsofnyinverruonmllnwbedescnbedbywayof |
e:anplew;threferencetotheacompany:.ngdrmgs .in vhich;

_ _ Flg.lshcwsadescnptiveblockdlagramofanenbodimentofmy
':.303-Dte1ev:|.sn.onsystem : :

[



exanple with reference to the acconpanyi-ng draw ngs, in which Fig. 1 shows
a descri p_t i ve bl ock diagram of an enbodi nent. of nmy 30 3-D tel evision

$tem . FIG. 2A shows a partial detailed cross sectional- side el evation
of ‘t’he optical “scanner in a sél écted embodi- ment -of:'ny invention FIG 2B
shoms@partlal pl an.view of _the. optical scanner 5 according to an L
enbod nt of Jinvention and del i nea- <t isom of a sectional- boundary. W ch
FIG . 2A provi ded in.side elevation; FI.G 3 shovvs ~a-sinplified plan view
of .the™optical .geo- netry of the' 3-D television receiver optical scanner
and 10~ screen BIGor 2Anghtwsna part&anodeﬂﬂiae&/cm\sectnmlfswbpl an

view of an alte She e t.ne op of FIG
3; FLG 4. shovéf§$§r'an v?gwgoﬁ%nﬁh%’xﬁgg' ngf&% r%#ltcf%!etoéé: a%é% m ne
the quartity ofmenteofshynihivention;o be 15. stor ed -according to -y
~i'nvention; FIG 5. shows a. pl an .vi ew of the pI‘OJ ection georretry used to

det ermi-ne. maxi mum si Zze of . screen el erents according to ny invention; FIG
6. shows tim ngﬂ?ﬁve?@rﬁbﬂ'&r aoparsialplang¥dew o) theopkieal seumeRg

to ny i nvents O”ach:E‘axni EBO% émﬁaliiﬁ&n‘il. b‘fchiyo rﬁﬂ?&‘?«!orﬁra:ﬁy deBiydng a
match for - rmtlon to t? #g %: g ahows frv rmtlon di rectié)n sensor
-arrays Wit hin a%‘éﬂ‘e? sRoffeFriAp tBP&Q mﬁa'hic FIG.. Aprov ed in
.side elevation. - L o

FIG. 3 shows a simpl:l.f:.ed plan v:.ew of the. optical ‘geo—
- e metry of the 3-D. ‘television- receiver optical scanner and.
10 screen according to my :anention,

-.FIG. 3A shows a simpl:.f:.ed pla.m v:.ew o£ .an’ alternate
- screen gecmetry* used witl; the- optical scanner of FIG. 3:

| I-‘IG. 4 shcws a plan. v:l.ew of the projection geanetry used
. to determ:f.ne the quantity ‘of: telev.xs:.on frames to be
"15 - stored accord::ng to my mventzon. '

FIG. 5 shows a plan view of the project:r.on geometry used
to detem:.ne maxmm size of screen elements accoxrding
to my :.nvention, ' : ' ' B

'PIG. 6. shows timing waveforms for one of 24- :.mages in
20 the array according to my :.nvention,
- ._‘FIG. 7 shows a mot1on d:.rect:.on sensor array (showing a
- match for motion to the right)- |

- -'FIG. 8 shows f:l.ve mot:Lon d:.rect:.on sensor arrays within
. a telev:.s:.on frame storage: med::.a, . ' '



61 - 6 - FIG 9 shows a bl ock dlagranrof a solid state nenory for
.sequencing television fields through N-display mat- rix targets; FIG 10 :
Hpws the timng sequence for |oading CCD's for 5 displays; and FIG .11 Poa
~shpWs a bl ock diagr.am of an alternate nethod to obtain the 24 frane nénnry '
“using nagnetic disc technology. FIG -1 shows a perspective of one :

- enbodi nent of ny 3-D TV receiving set invention and i.ntroduces the main
‘elements 10 - in the system: Details and possible-variations in the

‘enbodi nent are described using subsequént figures.. In FIG. 1, t he sfandard o
-television signal is received by. conventlonal antenna. 1l and. sent to a TV
recei ver where the desired RF channel sel.ected and.converted to audio

15 for dri¥Ify 2 shows ta Mckﬁrﬂagﬁé&kef ah spilidnsaiaten hemoy caI sync

'signal's arefaeneeqaﬁdlée RUIV i éfentfmama feh bign Mgy :
Coupl e Device Li nyéfal leht Val ve ( & r Vv fraﬁgﬂhahu ors rn

the 120 degFé&# Wﬁﬁﬁ'al array 2 (descrlbed |n U S. patent ref- 20
‘erences to follomb and provide synchronrzatlon reference S|gnals to.motor -

- . 3; video is ovided for t e -i - rectio or shomn |n FIG. 7 and
FIG 8 V\A‘IEI’EEF iﬁ qﬁ "g'g%b%n?ﬂ e?ﬁﬁd?ﬂ BP% r anes

‘into theSardappdﬁyGCDBﬁﬁv s 2 is determ ned. V'deo for N- 25 successrve :
frames (where N.is | ater .shown to be 24) re- Iated timing and power . for

the stationary array of CCDLCLV' s plus power. for the stationary projection
e S eReks Bt s o Ba ke 0a o8 ahosdtaeaaitoniat r e 5. |

Scanner 5 igp e ogggmg1 rpm
(30 r/s and |E823n§hr%\ndt2 tr? the hg%'ﬁ’ n@si?ﬁg?’ﬂagﬁeﬁﬂé Eﬂts%t %%&%9 B

-\)~;‘_
FIG. 1 shows a perspective of one emuxmdnnent of my 3-D TV ,f-?i'jH
'receiVing set invention and introduces the main elements
10 in the system. Details and possible variations in the .
embodiment are described using subsequent figures.- In~'
FIGw 1, the standard television signal is received hv
conventional antenna 1 and. sent to a v receiver where
_ the desired RF channel is. selected and converted to audio_""
15 for driving a conventional loud speaker; horizontal and
f vertical sync signals are generated to control the timing d
g‘for the individual Charge Couple DeVice Liquid Crystal '
- Light. Valve (CCDLCLV) TV framefmodulators.in the 120
degree arc radial array 2 (described in U.S. patent ref-
'20._erences to follow) and provide synchronization reference
signals to motor 3; video is provided for the image ai- _
_rectzon sensor'shown in FIG.. 7 and FIG. 8 where ‘the right o
or left sequential loading of subsequent TV frames into
- the array of CCDLCLV*s 2 is determined. Video for N- .
25'-successive frames (where ‘N is later shown to be 24) re--'
lated timing and power for the stationary array of
R CCDLCEV's plus power for the stationary projection lamp
_ 4 is carried hy wire from the source to those stationary
:'components. Scanner. 5 is connected to synchronous motor
30 3 and rotates at 1800 rpm (30 r/s and in sync with the TV-:'



- 7 - sync pulses). Scanner 5 is symetrical about-its rota- tioir.axis and
cont at ns condensing |lens assenbly 6, mr- ror 7, polarizer 8, a: stationary
cpn?cal array of N' 90 degree roof mirrors 9 arranged in an arc under tHes5
1207 degr?ee arc .array of CCDLCLV's 2, an anal yzer: and projection |ens

asse My 10 and an aspheri cal . reflector 117 Details  of the scanner
assempt'y are.shown in FIG 2A and FIG" 2B Light fromlanp 4 is condensed
by, con- denser. | ens assenbly.6; reflects froma nmirror sinmilar 10 to

mrrors 7.in symetry .(Shown on the ogposrte si de of - t‘he. scanner) passes
t hrough "a. pol arsyme gu]:siaa)-toseanaﬁre t dsf ical @beuty fddyd XA t hen

refl ects. from tog,arLQyg Obndl £akath ! ebhdendish R

assenbly of” anaryzer and-projection lens. 10 an

reflegtss. L5 f "
aspheric mirrorrax 7o Pabarizersfeca statdgnary;c q?éﬂaéd }1(1{'&
doscribed | n dedgldeifed! food aRSrbsy Ratrangediin usi e unden' the S
F O

patent - 4,231, 642 m screen .12, al rqj ected |i S t.her ed-
to a vertic 149 de gﬁ?tai'ﬁ?rr??ﬂlfn Ewﬁ ? sarﬁ]&ftsesfﬁ%the
tmagi nary. Vi e VhPE] eCedon 1énsna§éaﬁm§rcmodam arequephexical mﬁed:'ek:r
period)- ‘as ‘sc. er e; bhal %;ﬂ’

“has diagonal ¢ eﬁggagiﬁt?? §§eb cagn}’x%#'tas an Yl 1. aerl al
exit slit 13- oZkuan&sFIGe 2Bt.i r bighitgfrooy md/vlﬂ @M@ e Q\?’r"lﬁow
ol Ot ol o et CaghBEd 10us! U8sURbY B, SeTrtitstdch U AR diai i 9D

tel evision projector syst t 0. work proper |

i cpure
nodul at or : alﬂaytofmimﬂ MVBWFM dm an ﬁ%mpﬂ‘¥%ﬁﬁn§%¢€n %
wel | as ‘the fefl-.ﬁ& sdinnbkpEBERA( thetugh @ olariter sl Taratoos.

\./_ .reflects from the CCDLCLV array 2 and then reflects from
_the array of N roof mirrors’ 9 and passes through the
S 'assanbly of analyzer and projection lens 10 and reflects. :
. 15 from aspheric mirror- 11 to the sani-specular ‘and. .seg-
h 'mented screen 12 described in detail in FIG.’ 3. and text
and in more deta:.l in my U.S. patent 4,231 ‘642, From
.. screem 12, all of the: pro:jected 1ight is gathe:ed to a
.'vertz.cal aerial exit slit 13 whioh linearly moves -across
20 the imaginary. v:.ewing. .window 14 in 1760. second (i.e.
| 'equa.l to a TV field peri.od) as: scanner: 5 makes one~half
revolution in 1/60 .second. Wlndow 14 has diagonal cor-
: - ners identified by points A and B in FIG. 1. The aerial
s exi'I: slit:13 occupies the entire height’ of w:.ndow 14
' ' 25 .'where the window he:n.ght is detemined by the vert:.cal
: :_ . scatter angle o:E _screen: 12. '

l.. .

oy

_.-'My 3-D television pro: ector system may. be made to work

. -properly with a picture modulator array of frames hav:.ng
Ny | _ the feature of lz.ght transm:.ss:.on as. well as the reflec~
30 tion method descr:.hed in th:r.s spec:.f:r.cat:.on. o



- 8 FIG 2A and FIG 2B showtwo detalled vi ews of the em bodi nent of rry
/sttareoscopl c television projector: (shown.in FIG 1) accordihg to ny-

6

(thenu on. FI G- 2A shows a partial sectional view (taken through section
A Aof 5 FIG ZB) of a side elevation of the television projector. A G
sifows . a partlal plan view of the television projector with a portion-cut"
away at the top right for clarity of-t8e=scanning nechanicsm In FIG 2A
el errent 20 of . scanner. (as .identified- in FIG 1) is connected 10 'to :
mot or* . 3 by means of fl ange. 21. The notor is fixed. to the: ‘'scanner’

leg 23. The gﬂl%lq:r s
wi ndow 27, téa ar#%h? ocate %??e?%elé%ggt on %%%toé'?l( |s
baffle 30 hénd FF.sgdc aceprding| to oy inventige.t hF3Ggh 22 @&wawtaru c hole

in top 29 Abkt@u) Sdd@dHdL vﬁ&a(téﬁéﬂnenxaegw sacthbauahaad@rl pheral

slot (not s own) and the. scanner -provides unctt fan rotor .for.

N | amp cooPin§T Gnd 2B of sqo?ilc ‘@lpeation Rf the kel BVSF Aom; prejecGor.

expl anat i onFI@al )‘zmm;dwﬂfa cﬁaﬂnsypmrviewabf ghaneelevisiomn in FIG

éB_

e o Bibdsbe, HITEH 14 iR e e 30 8551 Bop Kl BT

condenser Ie&arit@@cﬂwth’ﬁ% sda:mimgrmechamtcsmtrun:nIBEIGE m,clelattsﬂ:hes to

| "g: gggm 38 igdoge%%a?;%;é}g {3&8 ? fa{%achjé%a?fc.'s?' 0§'SSE°%‘\§/’er a. ﬁgl teol n

'34. suflomtntmbtprp@séag@eﬁns:mefrsm@em@ht Thermotorodsi fdixedetticonal -

) least three ‘legs one. of which is 1eg 23. The: ‘scanner - .
hous:.ng is also made of s:i.des 24 and 25, “top:- 26, windcw o
. 27 v top 28 and 29. I.ocated over +the rotaticn centerlrne
15 is baffle 30. held by. ‘spacer 31. to allow a:i.r in~take _
. through a concentric hole in top 29. " Air exits the cir- |
~ cular. scanner housing through a- peripheral. slot (riot o
. shown) "and the. scanner prov:.des the function of fan rotor
. for lamp cool:.ng and televis:.on picture. scanner. For SR
20" simplicity in explanation, only one half of the symmetr:l.-

- cal scanner - is shown in PIG. 2A. The. scanner is symmetn-" S

- cal ahout the scan center 1ine. _- The. scanner is construc- _":
'ted of element 20. condenser lens: housing 6 contain:.ng

_'condenser 1enses 32 land’ 33, ‘the main . scanner strut 34 V

'25 - which attaches to e]:ement 20 ‘and lens housing 6. 2
- f:.rst surface mirrorxr 7 is attached to element 20.. _
' _polarizing filter 8 is attached to strut 34 over a hole
in 34 suff:.c:.ent foxr passage ‘of condensmq llght from the

- and fixed ptﬁéeﬁﬁ'aﬁgxéla@ tbudiiiyy ddd22. which is connected to at \J

» omm.-d:.rect:.onal and fixed proj ection lamp. 4. Project:.on -

'30. lens. bracket 35 is’ attached: to. strut 34 and lens. barrel
. 36 attaches to 35. Lens barrel 36 conta:.ns an analyzer
87 and pro:ection lens 38. : The opt:._cal. ax:.s___of_ 38 is

I

| ‘housi ng bas®Ig2 R and- flﬁmr&%twotm detciledruewsggfortéleofemm ch’\/s -



- 30. lens. bracket 35 is-attached to strut 34 and |l ens barrel 36 attaches to
35._ Lens. barrel 36 contains an analyzer 37 and projection lens 38. The _
op‘t'\cal axis of 38 is -~ 9 - normal to the scanning rotation axis and to b4
pr df ectibn screen 12 of FIG) 1 to avoid the probl em of. keystone a
- di stg‘tlon ' The scanner al'so contains an aspheric-nmir- ror 11 to project
-t he de horizontal angle picture to 5 _sgreen 12. -Screen 12 is b_eyond t he
view of FIG 2A or. FIG 2B but is. shovvn in FIG .1, and FIG 3. Lanp 4 is
attached to fixe& reference 29 by bracket 39. Fi xed bracket 40 pr.ovi d,es a
" suppost for thanscmmhctetthe scanaingarpsation axis.aad,iton 191

~reference 29 10, P8 St 3ENFTa, Sfftssa%ia' ther pilodledl o Neygtwiie Sur-
face mirror segnen 'S. the quantit may vary but is sele te](‘jnto be

- 24 (by a cri terdhﬁtW%escThﬁeacP%SF) azse SoRtENS @R
successi ve tel-gasipn t65R63 ééﬁuthédwbaet harmzbwsas adigle piictuve ARG 1.

15. - The 24. successi ve tel evi- Sl on fr S a .0N ‘p(:ngil1 olid
state surfack EGFeeRJl % FRerees ge:"sz grn 1?5}%1?? ar e o

. col egtl\r/]ely T gPresSeaBepubyis snoﬁ;emlrmd EI andzrrmem Fampord seyment s
. around the cone Ofp %&d 90
 degree "roof" ??)ﬁgge&ﬁ gbﬁ? g?ﬁ%eg’?a n?lrgpﬁgt escrl Sd in

pat ent 4, 089, 595’ramkletg00nprovadesra éuppioxdd fmrtéae igPne @c’%eﬂt

4,113,367 title ‘g%n%log%_aggg#eﬁ ¥§e gv ogﬁij,ali.@ AR HdEdrdrisal €20

9-12-78 to Uri antage f 25 mrrors is that the
light ievelt@esandtcontiainsaa setimsr P@reéglbd’c‘r la¥ on &ock frenk Tk

bars in the Pi Cface mirror segments the quantity of which may vary but
' \/ ' - is selected to- be 24" {by a criteria to be described
- later) - and equal to the number of successive television
- frames acquired by the N—frames of memory in FIG. 1.
-15 The 24 successive television frames are modulated onto
. the CCDI.CI.V ‘solid state surface depicted in FIG. 2A as
- 2. The mirror segments are .collectively represented by
9 in FIG. 1 and FIG. 2A. The 24 mirror segments around
the cone shape attached to part 41 - can either be flat orx
20 90 degree "roof" mirrors. The roof mirror princ:.ple is
E described in my U.S- patent 4,089,597 and again in a
more detailed manner in a U.S.. patent 4,113,367 titled,
_ _ "Roof Reflective Polygon Scanning Apparatus" issued
i ., 9-12-78 to Ulrich M. Fritzler. The- ‘advantage of roof
| 25 mirrors is that the light 1eve1 ‘does not reduce at the
| mirror borders to cause vertical black. bars in ‘the pic-
. ture but. instead the light level remains fixed o pro-
duce a continuous picture without the appearance of seg-
: 'mentation. The mirroxr segments 9 are radially staggered
30 about the scan centerline of FIG._ 2A with respect. to the
a radial- array of modulating image surfaces 2 such that



ture but i nstead the light level remains fixed to pro - duce a continuous

cture without the appearance of seg- nentation. The mirror segments 9 are -
"Ladlally 'staggered 30 about the.scan .centerline of FIG 2A with respect. to .
the radi-al -array of modul ating i mage surfaces 2 such that 10 they *. & 7
ﬁ.lally align at the.center of the array of.24 franes (i.e. the 12th.
. me) but progressively nobve away f+oppexact alignment fromfrane 11
toward frame 1 and fromframe 13 toward frame 24. such that ‘the greatest 5
deviati on from exact. al i gnnent “occurs on frames 1 and 24. Th|s \x

, 642.

- 'Pprece55| on" theyi maddallyf align: aiESEheb@dntérguf:Jtﬁe 2 o
 Precessi on ofrLAREE A% U5 ¢ reps oduction Q e scéne, the
~ ori gi nal cam%Fa oz(t i c%sal 'l'.g% s@v%%%%%t%ﬁﬁa%ﬁ@grﬁﬁﬁlgeéﬁe}n%e aWRY ways
tracks nor mafrm epach rad;iglmenmefm&mmbytbharar SirameOn’ %fnasL | aIb o
slit |ocus. S Fir@inal | n view of the basic"
georret ry of gf&n erJ ect |1$ system e sca{‘k‘g‘? ?ﬁ%EOEhP gegatest | ocus 50
r adi us§ iakions fxom ﬁi@ci‘s @fignmant occudts ennfphhgs n_eh]nactl ngb d S
s_cr.een_ 12 V\nzh vemigca rg@@tstsgr ree escri be -
in detail ingmy LS %at gnt 1 642 jﬁree%ﬁ o g?ﬁ?ﬁli gcreen o
 segnents are %h% FPGte§""d '?Q}céﬁ?an @cﬁﬁmmemages asssres . .
segnents. i s Hhateduring repeoduwidno-dE %e’-(bc | b1 §§RGy ! I ne 14.

N ong o | n CieERt b BbekBRa s e R it “Cﬁﬁzaééénséeﬁéi”eii%d
Li ne PQI & efays stracker normaili to thet skraight lm@ﬁé@eﬁhlhédnﬂirml
~scan line 14the %fé@ﬁﬁﬁsboﬁeggatlhgllt locus. This. relationship is | \_/ o
. . shown in’ FIG..3 Aa plan view of the basic gecmetry of R
_the’ pronection systen) . The scan proj ector. P moves :l.n- C
_ locus 50 at radius r.. At radins 3r the. segmented hor:.- .
ls - _.zontally reflecting screen 12 with: vertical scatter '
- property is shown.. Screen 12 is descrzbed in deta:l.l ln
- . my. U.s. patent 4,231 642. Only three of the several screax :
o segments are shcwn in FIG. 3 at locatz.ons a,-b and c. :
: Each o:E these segments is nomal to a lz.ne drawn to 0 -an -
20 | -'aerial slit scan line 14-- " Precession is such that the
-"or:LgJ.nal canera’s optical axis is projected along PQ J.n— |
o dependent of" the position of P along the ‘scan: circle. 50.

LJ.ne PQOb reflects to aer:r.,al exit slit S in ‘a line bs o i

: _wh:.ch is nomal to scan line 14. The precessian of the
.25 24 mases in CCDLCLV arfay 2 with respect to the arc of
S ,.'-.24 mirrora on the c9ne shape of part 41, w:l.ll cause the - |
.' geanetry of E'IG. 3 to autamatically occur during' each o
- scan cycle. B -

_ alternate screen 12a without the segments of’ FIG. 3 |
> 30 but with a- constant vert:l.cal cross sect:.on and w:l.th |
centerLcurvature at p01nt 0 a.nd Wlth rad:.us greater than



25 24-i,mages in CCDLCLV array 2 with respect to the arc of 24 mrrors on

the_cone shape of part'41l, will cause the geometry of FIG to automatically

océm‘ during ‘each scan cycle. * - alternate.screen 12a w thout the.segnments

of “Fi G '>3 30 but- with'a: ‘constant’ vertical cross section and wiith center

of - cg vature at point .0 and with radius greater than - 11 - twice the : G

proj est or -scan-locus 50 radius r (or abo i 4r as a good conprom se), :

shown in a plan viewin FIG, 3A .This screen has characteristics |dent|cal

to thpse descrlbed for the-screen inFIG 5 of my U'S. patent ‘5 4,089,597

- dat edwMay .16, oN Ckigo al,ywu@q;cor-
cavedscreens | S SJeSCI’I ed ?Péjje%?i -Sé% -.ﬂgehgasgn?aamigzézgl title

- "Picture Projectamra MMPmuﬁgkueﬁslihgﬂnGGnté plapoydel dn F'1 e

Wring OI dC'bOC@t .pogﬂh@ggaéﬂea%sEel%aﬁhétéelhmcecaa&;hwl s ytrwseflyt
represented-by item2in an e -i pl at e
29 of ‘the scanné?eﬂﬁikb% £om Ehﬁoﬁﬁrﬁﬁnbiﬁcgg OoLTRY F?gﬁé H?r]:pﬂ”g"toe

al so provi ‘degs i nf 889597 aarm;g@rxday 16, 1978eVi SI on proj ect or: conponent

si zes can be derived fromcertain assunptions and reference.'to geonetric

figures. FIG 4 shows a plan view of the proj ection geonetry for the 3-D TV
proj ect or. accor m.ematmmectizentfor projectionumpto Heeplye cvaFeass CHYpati al
point that both g n; Qb [ gl 8h Ip. shapdtenis onls
at point .Q on sc%%\?d ?58%53 ig &Séééfghe& E?, Qleg:tag'r]f[cernr D.to o%serv er's
eyes. USI ng a 213;m,ti9hgo‘h&t1s¢aﬁaa¢§um1’rpéle§f— on SYStems tl_‘ at

__ lssued 12—20-66 to J. Hourd:.aus.

~ _io W:Lring of. clock, power and. v:.deo s:.gnals to the CCDL(.LV
| 'assembly array represented by item 2 in FIG. 1 and FIXG.
. 2A enters- via a hole in top plate 29 of the scanner
"-housing an& a hole ‘in bracket 39. 'I'he hole in plate 29
‘also prcv:l.des inlet :Eor lamp cord. .. -

- 15 .'I"elevJ.s:Lon projector component sizes can be der:.ved “from
| jceri:a:m ‘assumptions a:nd reference to geometr:.c figures.
FIG. 4 shows a plan view: 6f the pro:ect:.on gecmetry for
the 3-D TV ‘projector’ adccrding to. my. invent:n.on- It :
a assumed that the nearest spatial po:.nt that both eyes
, 20 cf an observer (Ei and ER) can focus on is at point Q
St L _on scan circle 50. - Point Q is at dlstance D ‘to observ
: . er's eyes.’ Usirg a 21 inch diagonal standard CRT tele-
.. vision of the 1579 v:Lntage as a. size reference, _.the _
. _ o window mn w:.dth is 16 8 .1.nches which means r-8 4 inches
o 25 . in FIG. 4. From proport:.onal tr:.angles, 2R/x = DIZ 5 =
| 0. 4D but 2R/x = N = number of p:l.ctures in the scan win-
' -.dowﬂ mn. Therefore N = 0.4D, but emp:l.r:Lcal data shows
, = 0.2D m:.n:.mum. For a ‘view d:.stance of 10 feet, N =
.24 and x = 0 7 :.nches. FIG. 5. shows how ‘the. vertical



visiion of the 1979 V|'ntage as a size reference, the wi ndow |[1|\(/)\nng|th is 16. 8 |
,unches whi ch. neans r=8.4 inches 25 E? FlGN 4'nuﬁ£gF]oPrBPg[ures inthe
= 4D but 2R/ x. = N = ne. .
o K s but enpirical data shows.N =30. 2D - .
- dowf. m. Therefore N = 0..4D, bu nmp 0
g |rrum " For a..view distance of 10 feet, N = .24 and x 0. 7d| giheshavé |
FI 5 shows -how t he verti cal - 1% 12sereen segnents 51 an

- t-0. .1t should. be noted, however
' | s that ass t hrough reference poi n o
- ?ﬁa{mscreen %g i.s' concentric with point C. W-ndow m is shown in front
| 43

scan circle 56T f3 (IeFemEs ki gl'ahauaahbmwl@t hﬁc}ﬂﬁrﬁ% ays r;:n |
| _segnment’ 51 oreFerence fpoixﬁﬁ 03 i BrUS; }?aaeanot E‘HHFX%’Fed thathin the

an i ven po 0RG, t.he. scan at h D e
' ae?/l gl exij. t: sLéx e@h ngn ’E"a?ﬂ-‘be“’%%vﬂointn{!l;l auaabmw is 3

t i screen 12. '
<ra§;”**°§;:m;f& m%?f«?a ROl AeEh BpRChEItE i
creen el gnegyg pPg'%ert fetr&ss%r%@? %ﬁm@ﬁblqm 5& sdthfeace as

vertical scatter

' 97. 15 ‘The
‘specified i "CRytersa patemedztﬂml: ﬂ@ SO¥be LhSidd %ﬁ Rt hey. - -

t -
description inéﬂtpéiht %ﬁ@ q.Tgl %% 5 u:aa %aﬁﬁsbeseentadnddt ai |
interl eave to, m t he resul tan n produce
inm. US {"%# goerdgl e:@tecslrmmwmfu Wq:@fcﬂxcsaf gﬁngs i m
unwant ed netfmxie!::ts.tls thag;gvﬂe# Ff,)gar Ol gqarﬂt %g Sxigum). b Phere i
Ferovi sih 'p. % 348 “slefirala” nlotawe iny acvmemi Zinsiscrdae rangncd or -

or 51' can be made from horizontally brushed’ (to give N

' vertical scatter property) stainless steel or other

plastic surface as specified in my. U.S patent 4; 231 642
and my U.S. patent 4 089 597. L

151 The description of optical scanning'of adjacent picture
L frames and’  how they interleave to form the resultant -
'istereoscopic scene is discussed in detail in my. U.s.
patent 4 089 597.- Electronic scanning of pictures can
_ 'produce unwanted net effects to the eye if not handled
20"proper1y. Frames of fihm present a11 picture elements
.in parallel at the time of scan but teleVISion pictures
occur on an element by elenent basis. The ‘reason for e
. .selecting"the CCDLCLV as the-modulation media for'my 3-D _\gf[m
__:_TV 1nvention is that.it.has the property to store up a .
25_"f1e1d and then.parallel transfer the: whole field so. that
S decay is the same all over the'picture. In my’ 3-D Vv -
" 1nvention, picture-v1ewing during sScan. and decay could
bring unwanted (or a11aszng ) effects to the viewer be-
'd_cause what.he sees 1s related to. what is on the screen
'30_'dur1ng the optical scanner interrupt period Since the
' . Iscan rate 1s One revolution in . 1/30 sec, 120-degrees



eI ecting the CCDLCLV as the rmdul ation nedia for ny 3-D TV invention is
‘that i't has the property to store up a.25 field and then paral l-el transfer
t hg whol e field. so. that decay is the same all over the picture. In ny'

3- D‘I’V ihvention, picture view ng duringscan and decay could bring unwanted
(-or ptﬁ asi ng") effects to the viewer.begpzcause what' he sees is relat drrit o.
what Y-’ on the: screen 30 duri ng the optical . scanner interrupt' period.
Since the scan.rate is one revolution in 1/.30.sec, 120 degrees "

68 (i.e. the 24, picture a S _scanpned,i @ 1/ n i

.corﬁe‘s.ponds t 0. E"E‘aﬁm g#]é g’r’%ﬁ’é}? na’H"ﬂGBrgEc&ﬁdgggf‘%%&’% 9:56(;0%3&1-5

lSl nce E_)he h;)(rjl Zcm&b .file -mm soregspendsdtoi scafining ones rames :l.mrlllﬂliﬂ&but 7
ines 5 cou e e ron| a Nt.h.QN e

while the opti &€ UK f&%v%?’é%%g?ﬁ élghgl §Qﬂ¥§n§h%nﬂ°ﬁﬂ§’2{ t%l Clﬁ{e

To circunvent tdweep’ qbé:eimdois 6345 Uni.c¢opaepPuds; c ondyapbowt: ﬁar]tilr%ﬂs

scanning, | da oﬁﬂf @?péranﬁéﬁﬂcgy}*nyéaﬁhea) igf ac%kr%trﬁlfdﬁld TP store

and subsequent er o e Image. to th |spe% rray, This
of course requipxajectoxr whileptheeptigainfeanpert tlmet"c? éjﬂfb{

-signal. . A syngldgie NGR!IStERt 94 f§aﬁé' 8EFA¢, OVEp eiPCuiNenttly proklees of
its quiet operation. 15 An%gn er aof. cannl n face (ian be a.dai'wt% to
ny. in- ventioPhroRTanif |H%%F%?‘ EEGYl d,p scans

~of a televisione{ke! €ha happrodeh 1A R | figcondention) aos cmnildatecﬁnahia _
28223 2?6‘2@686%6’%%%0%“%%&?%%@ arﬁiisit Eeilely B Gide S
- the d:.splay array. This of- course requ:.res that the op-
t:l.cal scanner be timed to the TV. sync ‘'signal. A synchro—
nous motor is selected over a Dc servotor becansa of
its quiet operat:.on. '

15 Any mmber of scanning :Eacets can. be adapted to my in-
.vent:.on but the time 1nterva1 occuring between. succes—
sive scans o:E a. telev:.s:.on f.:.eld should be 1/ 60 second.
"One facet would require a rotor scan. .speed of 3600 rpm

: whereas 2 facets would. have a: rotor scan speed of 1800

20" rpm., As the facets increase in quant:.ty the rotor scan

o speed decreased but the ccmplexity and cost of construc-
. | - - tion increases. A pract:l.cal ccmpromise for a home TV
o - system would be 2. facets.

_Z'Cammerclal telev;sion uses 21 horlzontal llnes during
' 251;vert1ca1 blank = 1334 mlcroseconds._ The opt1ca1 scanner
. scan perzod of 463 mlcroseconds/fleld fits into this
_natural blank period very well.: FIG.. 6 shows the tiang
waveforms for the TV. V1deo s;gnal, the interval allowed
- foxr- the CCD to transfer a parallel field to ‘the: liquid
.,30"crysta1 readout and the lnterval allowed for. scan_of_the



' speed decreased but the coaneX|ty and cost of construc- tion increases. A.
practical conprom se for a home TV system woul d be 2 facets. Commerci a
t el evi sijon uses 21:. hori zont al l'ines during 25 vertical.blank = 1334
. mgrqseconds. The optical. scanner scan period of 463 microseconds/fiéld
'mé£§ into this natural blank period very well. FIG: 6 shows the tining
forns for:the TV video signal, the. interval allowed for the CCD to

~ “transfer a parall el fleld to the I|quid 30 crystal .readout. and. the

interval allowed for. "scan of the --144-- i nformation according to ny

invention.. During the field video time, the CCD. is.|oaded wth the ert¥re -

field. At th dfﬁﬂm t he transfers the en- tire.
field contentfs |nt (?q.{fhe L%R?Hﬁf‘g?n&gd%olgﬁﬁ OPo. Burdpg,the fieldo
S micr osecond Yigde® |ﬁ§ﬂ}§ed§@ fQED.obs nlboadled wbtli theuentergo slday T g any’
ol Do ¢ Eheldcp 1t etmeenqﬁae cb #%t én ok opglcal anne{lw-

coul d scan t he LC&# r%l tinme

next transfeFiS& 1, qontients jé!zt%tsthelmavlutthﬁ.n 50e tbr 500 iddg® as

possi bl e 50 seeondsa hulglmmlﬁifé}.&isé&&ﬂd”?uarc?hf ‘biﬂbgdcrié?ta@b'”at“ra'
ur 8

. decay tine c t radually fade t entire prc |t)
i nvention |SQ§§ Zeaghsﬁ&q%ﬂﬁﬁ %aﬁ@ﬁdsﬁyclsrobleasaMmhhrnnlon '

.'1(e|ther | ef t the opgdcalbGbanuenzﬂﬂﬂutnﬂlif0@&@ opEi&Qirse

thef=:

" notion rel.at 1 h observ, noves_| atera resbect.iﬁ
to the spatlg sf'rrgg%sf‘lc%vt]he%\%ﬁpﬁ/%ﬁ ee%?o'?eh%cﬁgf‘aiﬁﬁe@ocﬁ? tﬂm on, he

mﬁ||'"see ar §@RdantAd thegaext;ﬂnansﬂdnioccurs, but should ‘be: ‘as

10 ‘close to the transfer time as possible to assure a h;gh _f'Cj

- contrast picture. The liquid crystal natural decay time
constant will gradually fade the entire-picture (as a
: unit).- o i - B

- My invention is based on horizontal parallax caused by
?IS-.a relatxve motion (either left or right) between camera
_'and ‘scene. Either one can be 1n motion.relative to the
E other. " When an observer moves" laterally—wzth respect to
;'the spatial images.in the 3-D TV projector according to
. by 1nvention, he will 'see around" the images as he would
. 20 ‘around ‘the real objects in a real scene. In my"film"' |
7 3-D movie-system in U.S. patent {4, 231 642, the system

. was designed for relative motion in one horizontal di- t'“J:

[._rection. It was difficult to acccmodate both left and
.'11r19ht horizontal motions in the same v1ewer.“ It should
25 be noted that strict horizontal motion is. not required,

- _:but a 'component” of horizontal motion is’ required to
‘Create the necessary parallax. In my new invention of
3—D v without the need for optical aids at observer s
| eyes, the automatic adaptation to both left and right .
3Q 'components of relative horizontal camera/scene motion is
' eaSily achieved To accomplish this, motion direction.
sensing electronics is added to the equipment. .One of :

_the N—image array would contain one or more motion
direction —




20 around. the real objects in a real scene. In ny "filn 3- D novie

systemin US. patent 4,231,642, the system = -- was designed for
rel@si ve noti‘on in one horlzontal di- rection. It was difficult to
acéormda‘te both Ieft and right horizontal notions:i'n the same.viewer. It 70

shoul @325 be noted that strict -horizontal notjion is not required, but a
".conp n’ent ~of ~horizontal notion is requik®d~to create the necessary

' parallax “I'n iy new invention of 3-D_ TV without the need for" optical aids
at obse—rver s eyes, the automatic adaptation to both left and right 30
conpdrent s of - slemsior: annays rimbe rin seheiclogicon TIG ea§r$§°ﬂ§hifé6'€d

To aCCOWP' ish thy -:h%fd %ﬂkéﬁ% & QPSENTh €4 08 ' PPafE. | STREJad R 1ishe

equi pnent . One of N-I ma vvoujd cont ain, one.or nore gﬁ%l on

dirrection  -18re shewsy im |7n-becﬁ%d'--’rn he LERLRT SeRper.g 9 ¢ ve .
of . Lhese.. sensgi tuh® S1dMidits) (pIeIdRNEo e Hoyht | andr eosthen Tegtr] G

7. CSis' the céenter. sensor, A fe ure el erre S lely gt
and to the | @&t of SF axe, rightan Vé%#%f?%%r S&T%F #gngnsﬂi( 15.52
respectively.- MNelspecdiiveldyl | Hillaetmaﬂwokefbrsmmah&doks Egmrala
sequence of a short | ed i e a tion
of qa ' éecond b 5’% 7%&3%?%% %’F(i %% Sy s%gér\fg%%lgéo gefr":.%?]
direction of relt &t)lGernsesd ma/ammnom andseaﬁnérbelfeﬁeseqﬂm al
swi t chi-ng pr epr.qgg am&p;%r A {,ﬁ& et Eri4 Obhe &£588888n0be0ir@W-eS
C s In

arrayed over ‘the ar roj ector elther fromth I ght
or- from tBO :tive cmnaalmednotmm%gcalpmv ghsegyentd agRJ

through - . switching preprogrammed ‘commands to direct the scroll
~ sequence of pictures arrayed over. the arc of CCDLCLV's
- in the projector either from the right or from the left.
. "The reason for including SL1 through SL5 and SR1 ‘through '
15 SRS in FIG. 7 instead of just using SL3 and SR3 along
7 the horizontal line including cs,. is that the vertical
component of motion needs. sensing flexib:.llty as well as
hor:.zontal motion. With this arrangement, the. ‘scene
~_could move 1atera11y anywhere between' a plus and minus
20 -.45 degree dlagonal angle to ‘the horizon across the tele-
N '.v:.s:.on v:.ewing screen: and be. sensed. for proper left or
: r:.ght hor:.zontal component.

x__‘} S { description of the CCDI.CI.V was patented by Dr. Jan
' " crinberg, along with: co—:l.nventors Mike Waldner and Joe
-25. .Jenny. Their U.S. patent is 4, 227,201 which issued on
. . .October: 7, 1980 entitled "ccD Readout Structure. For Dis-
. play. Applicat:.ons. _ !l.'he CCDI.CLV device can. be. split in-
. to- two fundamental systems - the ccD ‘portion and the
' LCLV poxtion. ° In the CCD portion, a serial telev:.s:l.c'n
30 .. s:.gnal is converted into a parallel mage array. surface
o cons:.sting of. charges on “the image’ ‘array propor_t:.ona] to



15 SRS. in FIG 7; i nstead of j'ust- using SL3 and: S3 al ong_'t'he_hori.z'oht al.
(g including CS, is. that the. vertical conponent of notion -needs’ sensi ng

Aflexibility as well,. as horizontal notion. Wth this arrangenent, the.scene-, .

coul. d move { at eraIIy anywher e. bet ween a. plus. and mnus 20 -. 45, degr*ee ¥
dléaonal angl e. to the horizon across the tele- vision view ng screen and be

sensed for proper left. or right horizd& at conponent. A .description of the .. o

CCDLCLV was .patented by Dr. Jan Gri nberg,- al ong with eo=inventors M ke

‘Wl dner and Joe 25 Jenny. Their U'S. patent is 4,227, 201. :which issued on L

Cctober: 7, thsotekevisien ecenmesidhimstthe frane-at Cibatptime. o
Appl | cauonsPauihm WeBhE VIS i 5. 81 ptene ) 763, ruﬂoa%fundanent al.
systems - t,p CCD_portion and t ortion h ortion ;;-__ e

serial tel eviRightad agdyAnplpg ! a@@n %tqg\&%%ﬁ'éweissm@elarr ay.’

sur face COﬂSZ-S‘}In&xdfaﬁBthEESUQB tb‘aﬂemgs eyd@)zaymiré&nﬂth mg 16
K. r

thetelev SC efra at that_ ti me has a -
©US. pat %‘%f O%' }1 W&H‘amf ﬁ'c?sm&g"llﬂa'f%ﬁHaMﬁQ Pabrces” - '.
i ssue]g 10- 2rts adeseribben. ﬁe&splztbeﬂhﬂe%@ﬁﬁ@ dbdvedimsga rﬁ.@rgfr o
Transfer- s 11-75 ent ribe a neans
t o achi eve f%ﬂf% ove‘gﬁ%a%15 ?’Hg EFPaégaaE:ia& %ﬁcﬁ?uﬁf v’gﬁ‘FabFe for .
coupling i ntIeCTdT-LCLN baspasCEDCUDSL. ﬁatpntheri,ﬁﬁmm%svmsueﬁued to -

| gg;gge gltg? fb# ﬁ%ghaa gﬁ O?bl #ﬁde EVISIOn reaﬁ?"}g% é%@%mnth

~ descri bdd® M&‘W#Beﬁtﬁraﬁe 8itesplt cfhes IOLY (ertioncof theernating =
- Current television readout device is described. by Terry D.: Beard - d a

- - in U.s. patent’ 3, 824,002 titled "Alternating Current
'_Liquid Crystal Light Valvell issued’ 7-16-74 and in: another
. U.8. patent 4,019,807 titled "Reflective Liquid. Crystal
. 15 Light Valve with Hybrid Field Effect Mode® issued 4-26-77 -
. .to Donald D.: Boswell. The. photoconductor and" external R
illuminated :unaqe input desorihed in the LCLV patents are
"-replaced by the CCD- array._ : S
S Color may be added to a 11quid crystal d:.splay ma.tr:.x '
20 array ‘as. descr:.bed in U.S. patent 4,006,968 titled
. "Liquid Crystal Dot Color Display" issued 2-8-77 to
-_._M:.chael N. Ernstoff. |

L My 3-D 'I.'V J.nvent:.on will also operate properly if the o
W controlling light modulator picture surface does not
.25 allow decay but holds either an entire. field ‘or frame on
o d:.spla:gr from ‘a. s:.ngle scene perspect:l.ve during the op-
- tical scan’ period. Such a device is. the TITUS opt:l.cal
_ 'relay for. television pro:ect:l.on desoribed in U.S.- patent
‘3,520, 589 titled, "Optical Relay for Tele\rlsmn pl.n:'poses by



L|qU|d C)ystal nght ‘Val ve" issued 7-16-74 and..in another U S. patent
4,019,807 titled Reflectlve Li quid Crystal 15 Light Valve with Hybrid
Field: Effect Mode" issued 4-26-77 to Donald;D.BosMeII. The phot oconduct or

_ and-extetnal .i |l uni nat ed I mage i nput- described’in the LCLV patents are
'repla6€& by the GCD array. Col or" may be added to. a IIQUId crystal display
mat (i Xx*20 . array as. described in U S. -patent 4,006,968.titled “Liquid
Crystal . Dot. Col or ‘Di splay! issued 2-8-77 to M chael :N: Ernsxo f. My: 3-D. TV
i nventton -wi-l | al so operate properly if iye_controlllng 1'ight nodul ator _
pi ct Ure. surface does. 'not-25 allow decay but hol ds either an entire field
or frane .on display. from a singl e scene perspective’ durlxg the o tical

scan-period. . Suels angtananﬂ|Genanﬂ'ﬂﬁﬂikcﬂhiehl1$%F§§ 7o ?QFeVEEPon
proj ection descr| be lf;}' df%“{%at t"gﬁ %&Qe hiwbefa 1 Qat béaboEe| ay for

Tel evi si on pur B and Cerard. |ch I ssued
7-1 4-70.. Theamm:rmmlmdjmud|¢pm§1¢e%hl~¥ohn‘a5ﬁ?aen8 p¥oliue

effective and é% Yoduisaféd witR ¥ReUCEDLEEVGNt -and power

'conpared With t There "are ot-her solid state and tube type
i magi'ng. sur- .faces which mght be used to produce image array nodu- |ated
li ght usingeei tiigdrd E}H-ét‘étr@r odolidnstatei andneabe. typeuinaging: sur-

material is cited ‘int ecificati mggugThe
mermory used forQQQﬁ|WE}£h) 55%CE§§$V§8189$83%%3&gﬁggpg§%?g
sequentlal SC“IétéﬁﬂliﬁhﬂfusiﬁgeqﬂEher reflective or transm;ss;ve fheans.
. Liquid crystal material is- clted 1n thls speczflcatxon
I\ a as one oflthose means.

10 The memory'used for storzng up to N successlve TV frames
'iand providing a sequential scroll action of subsequent
TV frames can be acccmplzshed.with a totally static sys-
 tem of random access menmory (RAM}. Other-memory types
might be selected but at’ this date RAM.offers the fastest
15 access compatible with televxszon. ‘To properly digitize
. a monochrome TV picture would require at least 8 bits
per picture element (plxel) to.grve the proper grey
~ shades to the picture. A.TV‘frame with 0.25 million
. -'plxels would require 2 megabits storage per frame or 1
I 20 .megab1ts per field. Since my'invention suggests 24
' frames for the 21 inch d1agona1 pzcture, 48 megabits of
: memory is requzred This value would trsze for color.
" The following descrlptzon will discuss monochrome as
f.color slmply triples the storage circuits and the draw—
25 'xng can be simpler for ease of explanation. Table 1
 lists the meanxng~beh1nd each of the legends shown on
 FIG.:9, FIG. 10 and Table 2 for brevity. In FIG. 9,
'each of the RAaM memories (i.e. M) contain a field of TV.
_ . The TV 51gna1 is Spllt Lnto sync, ‘audio and video by con-
-*30 vent1ona1 and well known methods. The sync sxgnal pro-
' :v1des the reference timing for the control of switches,



“TV frahes can be accorrpllshed with a totaIIy static sys- tem of random -
/g&Mess nmenory (RAM Q her nenory types m ght be sel ect edbut at this date
offers the fastest 15. access conpatible with television.. To properl Yoo,
|g|t|ze a nmonochronme TV picture would requite at |east 8 blts per -pi é¢ture®
- el émant (pirxel) to gi ve the proper grey.shades to the:pi cture. ATV frame .
oW thY0.25 million pixels ‘woul d reququ?.negablts storage .per franme or ‘20
negabits per field. Since ny invention suggests 24 frames. for . the. 21 |nch
- di agonal picture, 48 negablts of nenory-is required. ‘This value would .
triple for @able I di arsk Tabbe 2 ome as ~f
colorsinply triples the storage CII’CUItS and the .draw. 25 1ing.cah be . .
" .sinpler for ease of expl anatl on. ' Tabl e 1-lists the feani ng behind each of
- the | egends. shown ¥n FF Fandom, e?csesms!m dRAM)or brevity. In FIG 9, -.~@
- each of the RAM ries “contai-n a fiel'd of TV. The. TV signal ‘i.s
- split into sync, % m%%ye%ﬁ for fieldmli(@dd) and wel | .known
met hods. The syn na 0-:'vides .the _reference.ti m-ng for the.control.
~of switches, . 9"J:Eeg'-“ ﬂ?%nl coﬁgﬁﬁﬁﬂ for fieldsladevenlc 10 and Table .
2. .M = random a(‘ﬁ:essg %y ( RAN) [err] = menory. :contents -for field-l
(odd) [err]= nenory conte for field-i (even) R._ -"—read W . =wite F - =
field (vvhere ther g aresgvgit_eéds/frarre of TV) [err] fleld 1 (odd) :
[err] freldl (ev en) _
: - F= f:.eld (where there are 2 flelds/ frame of 'I.'V)

i, = field-1 (odd) .' PR J
Py, = field-1 (even) N R =
D, = number of Nth display matr:.x CCDLCI.V target

R/W = read/wr:.te
A . ‘= address

e = control
D/A = d:.g:l.tal to analog converter |
sw ;.; sw:.tch '

o 'CCDI.CLV = charge Coupled Devzee L J.d Crystal o
. S I.ight Valve - qu _ '

ot



l e DN —fnunber of ' Nth dlspl ay matrix CCDLCLV target RRW= read /wite,
.= address C = control D/A = di. gital to anal og converter sw = switch
CCORCLV = Chdrge. Coupl ed Device Liquid crystal Light Valve e =even 0
—odd 7 Table 2 - Sequence of q)eratlons for FI.G 9 Menories During
X'e- Fi r/st Four TV Fiel'ds Period _ . .. . Events During
Perid&#+From To = . FNunber. “rom. - To TO’ [err]
~lolo [err] [err] : 2 _"--19 - [err]- - Jerr] [err]
. [err]=terr] : - [err] [err] ' ' h err] [err]

C[err]\derr] Tab:[.erZ]-[Seq]Jepeerpf[ @pe}: pn]s fcgelFrI]G 9 Memories
lerrr] [err] [errlpu{:nng]the FiFéltr O[J(IFrl"l]V j-“31[3(§'r] -

. _ Field Period | Events D#ring Period
|From | w0 | quber‘ | Prom | To

' Peried

20 | TL | T NE Wi, | .' My,
oo | P1

(
A

3 |

i

M.

e R 20 lo

ld- ..pz

a8

1@ | Mo

r

le. | "1

M1e

.

r3 e | .4 " 2e

B | P2

20 MZQ

RFie | P2

le . M3e

1o | D3

- Contihued '
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A . SR
20 prenrory addressrng, read and wite connands to nenDry and reference \
;_,skgnaL to the servo notor control for the optical scanner. There are o
built-in delays to compen- sate for nenory del ays. The video signals are’ " .
Ef”cq yerted 5 from anal og to 8 bit digital and switched either to the add or
Tevif “nenmory chai n dependi ng on the TV mavefornrtrnrng ‘When the nenories
" are”unl oaded by read conmmands, the sequential video is converted from.
‘“digital back to anal og and the video™ s?@nals are swi.tched in proper odd/- -
10 -even sequence -into the CCD portion of  CCOLCLV displays [err] through :

[err] by swi maﬁmsmwmadreaﬁdmwﬁtéoabﬁm 1 teom.r%d ic-al
A QCCDLCL z%gratron L

: provrdes seri sfer ¢l ocks for
"for each of fhe ?f(}(?&é;{% &#a%% nBeCYPL FIObPEy condEpl; Soay thes
enced U S. pepéical @Gﬂuusnbrrdgmane awe tbablehihedegas sn&oﬁ¥ﬂﬂqﬂ§ﬂDfleS
Even: nmenori-e nleid he electroni-c _
" sequencer §a§§§<§#§ct svmly(;r‘riegigﬁ gﬂaé)d‘g:f'agéms#%ﬁ;& milsg quéﬁd
right srdg d d?ﬁeleﬂ'ﬂ@ ﬂwhi#ndisitairand sn@tchedlemthe&ntba

sensed by theddnageedbhe four of the e
proposed 24: for arr té/: I . X%aéﬁi gh%.'gglg HGWS the ©° °

es
sequence of Sﬁéig ron emy ﬁnﬁﬁﬁ|Q§l@hde@ghyhseadrsummamds,.f: =
Tel evi si on fthedsequéntiaﬂowﬁd%hei%hQMﬁnﬁﬁﬂuQiQEr&H %ﬁﬂaﬁéi Bgeke% ntat|ve o
Icres foO .

- FIG 10 ShOM%P% 9& nce for oadrng
first. f|ve T s an 0 2Lp e iSWitabedyin proper °dd/
: even sequence into the CCh portion of CCDLCLV - displays -
| D1 through Dy ‘by switches controlled from the timing ' ;W;j“ |
_logic. The timing logic~also provides serial clock and .
_ ‘parallel transfer clocks for CCDLCBV operation for each
.1..f"of the 24 displays in accordance with prevrously refer- B
15 .enced u.s. patents.
Odd memories are written while reading even.memories.
Even memories are written,while reading odd memories.
a The _electronic sequencer v1deo-se1ect switch,can load.
o displays-from either the left or right side depending ‘on
._?0. the direction of image-motion.translation.sensed.by the
' '1mage direction sensor of FIG- 7 and.FIG. 8.

Only four of the proposed 24 stages are shown for clarity -&“-‘-

in FIG. -..9.

,dTable 2 shows the sequence of operations for FIG--9;
25 memories during the first fbur“Telev1sion fields. Only
four are- shown for brev;ty and are representative.

_“FIG. 10 shows the timing sequence for loading CCDLCLV
. matricies for the first five TV frames and for 8 of the
. .24 matrix displays. . '



' -*21 - Anot her émbodi nent of ny 3-D TV recel ver invention-'utilizes a
magnefic disc to store the 24 franmes instead. of the all solid . state nmenory
agpryach prevjousty des- cribed. The disc approach is shown in FIG 11.
ye ‘5 standard 2:1 interlaced raster scan display operates at 60 fiel ds

er slefbond (30 frarresper second) rate; thus the magnetic disc rotation is
normakly set at' 3600 rpmor 1800 rpm Tﬁ]ps.e di sc speeds allow either a TV
field or frame to be stored.in one revolution of the disc. 10 The two nost

-conmoa- net hods. of tyrn di sc e.-an; AC synchropous potor agnd a DC
servosdri ve not 8 %esee?anr}ﬁé“ 5‘#16”031&1 Fei¥eL LBVEREPY: ny 3-D
1Y% Ib nvent i ﬁn he@:&(&j.i@z@‘s id ?\?unﬁzmlrmtsﬁ lligm stdre ﬂlﬁéozllwfrhmébl «im}ﬂaagdl sc
to be synchroniz S al_to assure:-t Qadi ng
e fal e ol 0sBE she,ald, Baxid H¥and el Jaifronth HreyoRsTY. 888 ot 1
di sc and opti cacrdibadner Thee dﬁsc/eapp:goadﬂe is ssisowmwt tm . FIGTh2lbashenenory
of 'a magneti | ' |
properties. o ﬁ%gﬂag%%gﬁco |ng a\ﬁe(h aéé%{%él?fcﬁ eg%?‘gagagkh %ts %Qsc
are establ i shedspyfﬁ.aéidssm sgcandn(3GLranes pmadsecondb ratey thusassed
‘through its win it 'S otit{dif {£3bhR1PEEESaLNB800N ribe

transitions of t tern sone goes throu

rel uct ance 25 pQFhl(%mt matﬁlﬁﬁ%l‘%&ﬁmgsp%ﬁ%lﬁhb@'aﬁiﬁggrt ReTNefdeld
W ndi ng pr oportb&ﬂ&&aﬁn@ t&wwléﬁﬁema&@ o:Fé Gevdleties efsthel @iked bl ock

ﬂ'eigéag‘l"énhﬂ? 556" tor B aiion Aetheft of Rurmitg e, pgmate
. - AC synchronous motor and a Dc servo drive motor. Use
N f of the AC synchronous motor is selected for my 3-D TV
' " - invention because of its qu:Let operation. The motoxr wi 11
.~ - allow the disc to be synchronized to the TV. signal to
15 -assure that the. CCDI.CI.V 1oad1ng time falls close to the
_ end of a field write period. For this reason, both disc
- - ‘and op_t:.cal scanner_are driven by the same motor.

- The basic memory of a magnetic disc recorder is derived
. from ‘the remanent magnetization properties of the disc
20 - coating., The data patterns recorded on the disc are
o established by flelds set up from the write head as cur-
_ " remt J.s passed through its winding. During replay, as
v - o the read head passes through the transitions of this
' B pattern, socme of the flux goes through the 1ow reluctance
_-25__ ':path of. the head developmq a voltage across the head
wind:.ng. proport_ional to the wrltten data- ' '

&

L FIG. 11. showsea simplif:l.ed block diagram of the record

o and- playback disc system.. Only 4 of the N write heads 61
. . 'and their corresponding read heads 62 and display frames
30 2 are shown. A careful study of timing. for the disc
| based on two TV fields or one TV frame per disc track,



. - . . 3
30 2.are. ‘shown. A careful. study of timng for the disc. based on. tw. TV
~fields or one TV frane per disc track., 77 - .22 - will show a conflict
i f. single read/wite head is used per ‘track . but no conflict if a., °
,__'ggrate read and write head is arranged 180 degrees- apart on the.disc: for
-’:éacP\of the required 24 tracks. Therefore anh odd field may 5 be witten:
wht e an even field is read or vicey fa,, In FIG 11, a.standard TV -

.antenna. 60, .receives' a stand- ard TV broadcast. A conventional TV recel ver 3

-RFI'lF, video anEI ifier -sync_strippér ‘and. sound discrimnator separate ~
vi deo, sync a¥#laughew socemfligte i Resinglevead/writehbeadr dat umeds

(descri bed i pef! €raékaBitFhe cBnf¥idt tExty; seﬁmtés 4389ah8 WirfRd he-
CCDLCLV:- arr d not or ; Pae}l[b%o udi-o drives:-a conventional |ou speaker -
~ The witch si: $8r aFFG'H’H §%9§ﬁﬂﬂﬂbl%@utheséaﬁcsﬁquem*hcr 0SS .

L hle 2:1 fS r a[reof:cenayequmnw asem?;lé. t@ﬁé&féﬁetaﬂ%ﬁ%ﬂuigcgay deo = - -
el ec a_p ogra v, chi ence detefnines . .
whi ch picture \(I)Qﬁiﬁge?e{’ﬁgé OPHZEVCJ"%;:'I%'%”#\% g C@i ¥eTBRay

modul at ors. IneFiﬁngblbcadstanﬂardcm anmmalmngrééﬁ&ebeadsﬁanahat o
. provides ti r t The JTV.'s rovides a .-
‘not or - speed 1 ef er ence ﬁg@g Frao%ro&%%t%tﬁ%gﬁf%ﬁﬁ‘ﬁﬁl%?fu#?? SR

. devel opi-ng c‘riﬁthmﬁgfiers emmm Wtdj;sdriniﬁatamd S

. optical scandgparatécvifay). s a&ega&. atdqalfle | LITETL) Cﬂmgp@t or

reat ease o Iustr ion..

I:);or Ogt 121 | ng%n&é% c‘?-’f-’lﬁé?gﬁoﬁf sepgRFe r(de§¢=33r:lé-'ﬁ§ir dnFIGG 7 1aﬂ GFIGA" 8nd
. . with text); sync is used to time the CCDLCLV ‘array ‘and J
--motor; and the audio drives a conventional loud speaker. -
: ‘1'he sw:l.tch signal :Eor right/left or 1eft/r:|.ght picture | N
_ scan. sequence across. the 24 frame CCDI.CI.V array is. sent
15 to the Electronic Sequence Video Select Switch. where a :
'preprogrammed video switching. sequence determines wh:.ch .
pz.cture of the seri.es of' 24 goes to which of the 24 dis- -
_play. modulators. The magnetic disc 63 contains -a timing
- track head 64 that provides ‘timing" feed back for motor
| 20 '3 speed. 'l‘he TV. 'sync provldes a motor speed reference :
Plus control of the bas:.c timing circuits fox developmg-' SR
s _'_clock tJ.ming for the. CCDI.CLV array 2e . Magnet:.c d:.sc 63
B and opt:.cal scanner ‘5 are shown connected together and N
S dr:.ven by common motcr 3. Optxcal. scanner 5 is greatly . v
25 smpl:.f:.ed for ease of :.llustrat:.on._ ‘For a deta:.led A
: .descriptzon o:E scanner S, reference FIG- 1, FIG.. 2A and
FIG.. ZB and assoc:.ated text.

_Sequential TV frames are wr:l.tten onto the track numbers |

| - of the disc in the sequence shown in Table 3. wh:.le the

- 30 '--'track numrbers are read from the disc J.nto the N displays o
in the sequence shcwn J.n Table 4. - ' ' |



FiG 2B. and'associ at ed. t ext . Sequentlal TV frames are wittenonto the
track‘ nunbers of the disc in the sequence.  shown-in Table 3. while the 30
_tr/ack nunbers are- read fromthe d| SC |nto the N d| spl ays i'-n the sequence

shysn.in Table 4. - - 23 - .. . 18 Table 3

-~ Rey di ng Sequence of TV . Frames on Trucks of Magnetlc Disc (4 of. N
showiy-“Tracks . o~ Tracks 3 223 %+ 4 3 2._ 1 4 -3 2 : 5'/8
4 .73 6 54 .7 . 68. 7. . 6 . 5 TV Frame 7 6 -
9 .- Nunbers 8 7 0. 0 98. 11 10 12- ‘11 10 9

Cont Raged Tabl &table 3 Readi &qiracheqﬁeiﬁrderfnﬂw Framekr ark Smickdgnet i-c
Di.sc into CCD Matrices of DP pﬂlagaetigzmusc N|4DDpra)sbwhc)vm) [err]

[err] - [err [err] -2 2 32 4 2 3 4 .- 53 4_
5 - 64. 5 s y = ,7 _Trcks =
2 - ' Nes=—e=s 4 3] 271 |
.4 3 2'_ 1 T
4] 3] ‘2 |5
4 | 3| 6 5
& | 7 6 "5
8 |7 | 6 |.-5 | TV Frame
. PR = 7 6. 9. - Numbers;
U 8 | 71 o |9 |
8 |11 | 10 9. 1]
120} 11 10 9.1 + cContinued
Table 4 - Reading Secjuencs of TV Frames From .
o - - Tracks of Magnetic Disc into CCD Matrices
o of. Displays - {4 of. N D1sp1ays shown)
: - D:I.SEi x i
| Pw=m2=Bs| P3| P2 | P
"r -

VW NN U W N
W oONoOU A WN

o

® N AU R W N
VO NN W N '

R} Continued
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6 7 8- 97 8 9 108 - 9 .10 - 11  Continued
24 . -In a simlar manner to nmagnetic disc, -magnetic tape with
‘at least a single record head and N read heads and Wi t h proper swtch -

_ copHoI | ogi c; coul d provide storage for, N frames and control rultiplé e
r};gl ays as requrred to 5 provide 3-D.TV. -25- CLAIMS: 1. = A rrethod
cally’ reproduci hg standard tel evision signals conpri sing the °

steps af : ‘providing relative lateral. notion between tel evision camera and 5
‘acquiring a nunber. of sequnti-al tel evizd on frames or fields or an: array -Of
i nges. sensing.the direction of said relative. lateral notion bet ween' saie

~‘canta and scepe.to gmaie a roper sal d sequence.of fields. or franmeson sai d
aarray. of i mag% s%ﬂgfl¢%edh$¢aymbgnatscaltapeomaﬂor

havi.ng one oram)leasdeat sﬁ.ihlgﬁeaCz@c%rd head and N r g’%\ﬁh .
r urin

i mage of sai tQ: sto V\/n,oletelevrsronfre g'
t he scan i.nt %*‘z;ﬁggygﬁﬁgé& ﬁ@”é: Q?fclsa‘l"‘h“ amrevbﬁiecst;prage for - ..

- causi ng any  itefjeamessand icongerodr mmmméﬁstQS i‘e&ﬁﬁl&}gﬁt )
tel evisi orsfrﬂéivﬁi fg_aﬁerqurr ng- the per| od bet. ween scans by adj acent
facets of sai'd scan prol ect or;. = _

L}i



‘
segentially projecting said array of 'i""r‘ra_t?g S 'onto a sem -specul ar screen,

sgfd scan projector being at 20 s ve positions
ag:)t the are of a projection circl m ka'ﬂ ?ﬂ! m, ng of |arger radi.us '
conpared ‘'wi th sai'd projection circls; screen to verticall g )
scattefr and horizontally reflect |ight from sai d screen; cau5| ng said

r ef ebted ‘and’ scattered Ilght from said screen to

and scattered |ight f said screen to 25 l-as-ersect -on a line essetlal |y
tangefit tao s%m ection circle; causing said int er sected I'ight to nmove
“al ong\§’a| d i Yusi ng sai d scan projector interval between scans of
adj acent facel.s t 0. Aoethodoff sterepsqapically peprsiducing: etaridard stejevision

. observers. MW ?t%es #gyl ng-st = ic televisionto
observers 30 Si'tuate te eV| sion view ng screen, said
apparatus a tel evi SSNidinge goticn betmen: telavigisn gamermonnd)c
~in-a nultipl es&,g. store rreans to recel ve a synchroni zi ng signal for

timng a sy chronl zi n m)tor connect ed rojector -ha one or
mor_identi@al face® rﬂ}e ﬂ%ﬁ&ﬁg%te éu}%’

* - 26 - an mmgdﬁrimges}n sensor to retain a stereoscop| c scene and for

sensi ng the direct g e (EbU4LE| Bl B Unt 4131 8 BRI AR Bl hata
scene to place a proper sequence of tlelds of ranes on the rmage . array, a

fixed |anp. twramﬂnmmmg%m%m #tﬂim:gnrmapww

nmount ed - on egaGly akRRCHE @g.d scan projector;-mans to sense any change in
picture elenent characteris fvmthln saldlmaearra ns, to dlrect sai d
i age arrayhrough mnfng 42 p?%f‘ 53#% FBR ed
on sa&i d scan men}:ﬁa]o . a stat i onary -semi - speca,l ar vi e| nzg Screen

to r_ecel \{6_53' d - causmganyinageofsaidmgearraytostoreaMe television

f;eldor&amdrmgﬂmscanhmervalbyanysmgle—facetofaidscm
15 - causmganyinagemsaidimgearraytoadvametotlumt
' sequmtialtelevisimfzeldorfruadmingt}mpedodbmmuy
adjacent facets of said scan projector; :
_ sequentiallypmjecungsaidarrayofﬁragescntoasad—spemiar
screen.saidscanpmjectarbeingposzuawddnimprojectmat '
._'-ZOSucassiwpositimsabamﬂxeamofapmjectimcircle.saidscreen
' bemgoflargerradiuscmpareﬁwxﬂ\saidpmjectimci:cle:
causing said screen to vettically scatter and horimuy reflect
lightfruusaidscreem . :
: calming'saidreﬂectedandscatteredlightfmsaidmto
25 intersect on a line essentially tangent to said projection circle;
' .ausi.ngsazdmtersectedlighttomalaxgsaidlm:
'causingsaxdseanpmjectcrintervalbetweenscansofadjacent
facetstobewithmtheperiodofperszstem:eofvismofobsetvers.
_ 2. An apparatus for display.mg stereoacop:.c t.elev:.smn to observers
30 situated in front of a television vxearmg screen. said apparatus
incluiings - . .
' ".atelevisimantemaandreceivertogeneratevmforstomge:.n
'a miltiple frame store;
_ meanstoteceiveasyrx:hrmizings;gnalfortimmgasyndlnm
35mtorcamectedtoascanpmjectorhavingamormideuticalfacets
' andfortxm:gforanmageamy '

¢



. .projected images and return -the—h'rc-i—dﬁ#t—pfej—eet—ed light to.a trans-

vgsely novi ng*aerial exit slit aratus of claim2, wherein
's®&H neans to direct said ige a II@“LHII["J Elm |ses an array of roof -

mrrors. 15 4. = The appar at us o erein.said viewng streef -
L |s/'C‘(xncave 5. The apparatus of claim 2. 3 or 4,. wherein said nmas to -

sens€ ‘any ‘change i.n- picture el ement characteristic conprises a |ight
pol ari zer ‘and anal yzer. 20 6. - A .net kegk of st.ereoscopi cal | y repraoduci’ ng .

~standard" tel evision signals substan al | as her ei nbef pre descrl bed- vvvrh
reference to aff 999 é?g’tﬁ%g‘“ %‘e'i?f’s&?" cEne 3,

“nodi fied @sﬁqy&h‘e dﬁ.teohdhefeneclaﬁjvmhtgalrmumgsbemn saéd eqnpaaaamb for _' T

- di splayi &E@ 5%} ores ..
descri bec?cvmth rg¥ erenc% Ay as |FI ustrat ed in, Fi gureslﬁee or .

these Fi gures a&sEiead Lamp)teyitusinate said wmmaaln#\ng@h |
PATEW&%@WEIQ@EIMQ @358 G5Edn Je8td¥Wi Ng corrections were .

al  owed under Sectign 117 on 25_July ,1985 Fro adi n 73
* Propiietor for "ROBRE fENSg, é&@%t% M%A B
CFFI CE 2 sﬁigmhgé%y - '
. neanstodirectsazdmagearnytluu@pmjectimoptms sa:.d
--.prOJectmopticebemgmtedonsaidscanprmector- '

10 . a stationary semi-specular v:.an.ng screen to rece:.ve said :
pro;ectedmgesamireturnﬂaeimxdentpro;ectedhghttoat:ans— oy
"_verselymvingaenalent slit. - I \,)

3. meappanmsofclaimZ,mereinsudmanstodirectsaidinage
arrayﬂtrmghpmjectimcpucscmprisesanamyofmfmm
154._meapparamsofcxaimzors,whereinsamviamgscremis
5. meapparamsofclaimz.SOr4.whereinsaJ.dmtosmeany” 
dxangempicumeelmdiaracteristlcmisesahghtpolarizerarﬁ
3 20 6. Aneﬂndofste:eoaccpianyreproducimstamardtelevism
smgmlss&stantiallyasherej:meﬁoredescribedwithrefermceto,arﬂas
lllustratedin.ﬂgureS1t0100rtheseFiguresasmdiﬁedbyFigure11
oftheaccmpanyingdrawings _ : _
7.‘_ An apparatus for: dlsplayingstereoscm:.ctelevism substanl::.ally ; v) .
25ashereinbeﬁoredescrihedwiﬂ1refmeto.andasulustratedin, ' R ;
.FlguresltomortheseFlguresasnndifiedbyFlgurellofthe T
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