NOTES FOR AN EARLY ANIMATION DEVICE

Lee Harrison

The following paper is reprinted in facsimile form as
the most primary and authentic source of Lee
Harrison’s original concept for electronic animation.
These notes eventually materialized as the ANIMAC
animation system. —D.D.
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- IHE CIOCK o MASTER. OSCILLA )
3 R, VARIABLE-FRBUENMY WAIEEoRM GENERATOR {.5 1§/
. - N7

. THERE ARE “TWO & SI6NAL ouTPuTs oF THE Cleck
‘ . OR MAGTER OSCILLATOR. ONE 1S A SQUARE WAVE s,
THER | A BWE LB, A, THE OUTPUTS ARE
n;\wéh ME FREQUENCH , oy iamadie.
THE Functed oF THE dock 15 To FurNisH THe
"BRNING-—JIGNALS To ThE DEVKCE. XT 15 Aso
AWEANS B4 LRICH THEJIGRRINGS of THE DEVICE
ARE " TIME ~ SUNCHRONIZED
wWE REPER ToTHE oulpul” oF THE CLOCKE AS
“Hieh FREQUENCY, fwmmahe BECAUSE WE CounT
DowaN_ (BY MEANS OF A COUNTER TO BE, DESKRIBED I
LATER) To THE 'FRAME FREQUENCY &R B8 THUS .
ESTABLISHING A FRAME RATE., FRAME RATE I3 THE,,
RATE KT WHICH WE DRAK ONE OMPLETE FiLURE (ON
THE DISPLAY $SCoPE. .
BECAUSE THE COUNTER PERFORMS A TIXED-RATIO-
COUNTOOWN , THE LoW FREQUENCH 15 ALWAYS
A LOWER, MULTIPLE ©F THE HicH FREQUENCH.
s, B VAQUING THE HIGH PREQUENCH , WE AUTOMATICALLY
VArY THE LoL) FRREQUENCT OR FRAME RATES, geew
DURMG THIS DEVESPEMENTAL PERISD | WE OPERATING
AT FRAME RATED BETWEEN 3¢ AND 30 MCLES #R
STonD (CPS). [0 cps 5 DESIRABLE AT THIS TIME GECAUSE
a) THE UCHTING IN OUR WoRKSHoP IS tucd THAT KT A towdtR
FRAME AKTE , WE SEE A BOTIKRSoME FLICKER, oed
by, is venry BASU TO SMNURANIZE THE FREQUENCUIES
TOLO-ULE ULE FREQUE (3wsT TWICE THE
oo RATE hmB THEQERM EUMNAE WHAT 1S KNOWN
AS "HUM OR HINE NOISE ¢ WHICH IF NOT SHNCHRom
CAUSES. A SLow WoRALE OF THE PICTURE, o
INTHE FUTURE , WE LiLL INSTALL A FEEDRACK TIMG

CONMOL, §0-HE COUNTER CIRCUT WHICH Wbl ATk
UNCUROVIZE AL L FREGQUENOES To Tut Lst (coce)) Anb

}'ABLE ,

tz]zd

b |

THUS ELININATE THE NECESSTY oF HAND ApJUSTMENSS
AND ALSO ASSURE AN EXACT 24CPS FRAME PRAE-

oy ¥

THE SQUARE WADE ouTPYl & FEQ DiRECTLY INTO
THE COUNTER. , T IS M%E’ﬁé" qiwma SlePAL
Faf), THE HORIZOMAL DEFLECTION GENERATOR, OF THE
BKIN SCANNER. (10 BE ECRIBED LATER.)
<}{?{‘E SINE WAE oUTPUT 13 FED INTO Two 8F THE
ot (}%m PLERS (SAMPLER GATESY . #IB A% & TrTo A
€Y o DECREE PHASE SHIATER WIHOSE SUTPUT NoDJ
BECOMES A COSINE WAVE (N RELATION To THE
CNAL SINE LIAVE) Ammmemet (omicH 15 SUBSEQUENTY
7 FED INTO THE OMMER SET OF SAMALERS, ALSO
. BoTH SINE AND CoSINE WAIES REE Fep INTD
HODULKTORS (To b DECRUBED LAreR)
TWe FUNCTION OF THE Lotk MAU BE TAKEN OVER.
R[4 THE TAPE RECORDER , WHERE THE TLOCK SIGNALS
ARE RECORDED ON ONE of THE CHANNELS AND
USED AS DRWING SIGNALS OF THE DEVICE., THus
SUNCHRONIZING ALL RECORDED SIGNALS éwm
A TWe"'TAPE CLock”
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o
counTER § TiIme conmmoL o

THE coUNTER 15 A SHAIN OF BISTABLE Mud@@;mué.

IHE. INPUT TO THE FIRET BSMVU (0 THE CHA (Y
THE HIGH FREQUENCY BRUARE WAUE FRoM THE CLOCK,
THE oUTPUT OF THE FIRST AsMY 5 A SQUARE WAIE
WHICH 15 EXAcTtY & THE FTREQUENCY oF THE
NPUT. THUES EACH BSMV iN THE chhid HALVES TR TS
INPUT PREPUENCH.
‘ATTHE PRESENT TIME WE HAVE 94 85HY'S IN THE
. CounTER. CHAIN, TTIS GIVES. A CounTDoWN RATI OF
! Blall. TAUS FOR A FRAME RATE OF 2% FRAMCS
THE HioH FREQUENCY MusT BE 12293 PS5
THERE 15 NATHING. MASIC AROUT THIS STLECTED
RATO OF B1a To | [ THE CHOISE QF IT AT THIS
TIME WAS SOVEBRNOD BH THE EBASE WIH wih
WE ARE ABLE 1o ust THE HicH FREQUENCLY IN_ .
“ME Funcrion (sme-Cosinge) GENERAToR NETWORK,
IFTHE FAREQUENQIES USED 1IN THAT NETWORK GET

. Too MiGH , THE. GENBRATOR. DACS ST PERFORTM

' AS WELL AS WE'D LIKE 1T TO, wE HAVE NeoT

HAD TIng To £ REDESIEM THE NETLIORK . Hua),;‘uﬁrk

T woars WELL WP To 1o BRIT KC B8y liiiuligmme,

OF aourSE, THE HI6HELFREQUENC We use ;

THE CREATER "mone § Sk’ RE<oLUTION WE My

L (™5 Wikt g2 TXPAWED ATER,)

- THE QUTPYE GWP OF THE FiRsT bomV, A BESIbES
' . Buwe PEd WToTE 272 BsMY, 16 Mo FED INTO
THE DM MWTHIBAATORS 0. THE AFORE- MENTION
SINt-(SINE . FUNTION GENERATOR NEToRE, AUD ASTSAS .

A DRINNG. SNMG FOR THosE DELN M 1w ortreruces,

1T B SAW SESTUE DELY MYD To 2 A SMPUNG OF .
TUE BANE-KBD_COLINE SIEISERS, WAVES In THE SAMPLERS

AT L -ME FREQUENCYH OF THE SINE-4 COSINE WAVES INTIB

smg_m_s_,n_zjl_m ARE D CHCLES ag To SAMBLE FraM,

—
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& THE SIENIFICANCE en’r;l;m THAT WE CAN GET MORE
; THEN A 3bS ROTATION A wone. (ro sedeswmed

MoRE Full4 )

THE TiMmg conTRoL, S5 A FeeDBACK NETWORK
WHICH  SUNCHRONIZES ATHE , FREqQUENCYES C4s Hish

4 low) To THE GO <pS LINE FREQUENCH, THUS  LTmmmmii-

SemmE psSuRING AN BYACT 24 £P5  FRAME RKTE ,
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REGWLATED-VOLTRGE
B9 GESEmse SWELD

Surpost WC
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SE WITH A TASE Mrarpoma 7,

4
2 Govemrre 'y

RAY | compLeTe FaaMey For BVERY B SUCLES OF HUM,

FU.

THEQE ARE A NPUTS TO TAC Tthuewh CoNTrol i OWE |5
THE 34 cps Frontha courtav, THE iR 15 (O s Beom
THE | MINE, THE 34005 FRAME RATE 13 FED INTO A BSMY

WHOST ouTPgT 15 THERTYORE 13 <pS, TRE LINE FIZEHUENY,
(Gocps) 15 FED WID K 551 CounTER (Y FEEDBAK TY
ABD ITS UTPUT 1S 19.CPS, THESE 2 FREQUENUES ARE THEN
FED INTO A PHRASE - COMPARNTOR., TRE oUThur oF THE PHAE..
ComPARITOR. (A D, VOLTAGE) 1S FED WNTO A B .C.~ CoRtRM
OSCILLATOR, WHOSE MEAN OUTPUT FREHWENIH WILL & THEJEED
Heh FREQUENRCY WHICH WIEN PED WTO THE FRoT EVD oF TN

T QUUTRIR, WItL AVNUCE FF CIS (44 AXIRAIELY ASTE Lo mEPOEMlG /-

Of 7€ Covursme
By # AaTOE SPCFY
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SLECTwic. GRTE- CoMUTATOR, Of houasihalk HYEPUIBRNDR CHalN
‘ ¢ {smv)
THE CHAIN OF WIEEERBR hONO STARLE BUCTIVIBRATORS 15
o AN ELECTRANIC COMPAUTATOR LOMICH OPENS A
CLOSES A SERMES OF BONE'GATES IN A SEQUERTIAL
MANNER . IN STHER WORDS  THE MMV's FURNISH THE
DRWING (OPENING § CLOSINGY SIGNALS TO THE SATES,
. - - mﬂt-‘m
TWE InPuT To THE FIRST MSHY 1N THE CHAIN 1S A ppasquency
¢ PuLsE (sAu 24P 3) WHICH COMES FROM THE WUNTER,
WHEN ME PULSE ARRWES, IT CAUSES THE MSMV TO
FLIP INTO dmee ITS OTHER CunsraeLe ) STNE, FOR
A LENGTH OF MME AS DETERMINED BH ITS INTEGRAL
RC NETWORK. BH VARUING R, THE LewelH OF TiME
BURING LIHICH TRE MSMY 1S IN ITS UNSTABLE  STATE
MAY BE VARIED , _BHSKR=TWSTH—H—bARSED--—THE.
DMRING RIS “OPEN” TIME., A CHANGE IN VOLTAGE
OCLURS ON ONE OF I$ ouTPurs , THIS VOLTACE 1S
LSED TO OPEN. A NUMBER OF SATES CONNETED TO T,
WHEN THE “QPEN"TIME HAS LAPSED, THE MSMV AuTe- \
MANCALLY FLIPS BACK INTO ITS ORIGINAL STATE (STABE)
DD CRANGES BACK TWE QUTPUT VOUTAGE DRWANG THE

AP\, SHOULDER AND THENCE TROCEDE To DRAW ThE ARM, AND

CATES , MUS CloSING THEM, DuRING “WE FLIP-BAGK,
A PULSE SIMILAR TO THE ONE THAT chustd THE
ORIGINAL FUP 15. GENERATED A MICSTHER. oUFeur

| PovT, AnDTHENCE 1S SENT TO THE NEXT MgmMy IN t
" THE CHAMN WHERE A SImILA? OPERANON OCCURS, THUS
OPENING THE NEXT Geouf of ASSOCITED 6NES %
A TIME DESCRIBED P4 THE R AssoCArED HirH THAER
- 292 oMU, . THES COMMUTATING ACTIDN CONTINMES -
T L. uamL ALL TME MSMV 'S IN THE CHAN HAVE €one THRU
T T meas (NpunueL CYCLES, .
TWE "DRILING OUTPUT” OF THE MMV o (Swolow |
; Rie 1.). 15 USE. To perFort A NumMBER OF THS, |
| Foe BaMPLE,THIS OUTPUT MAY BE USED TO_ ..
CLOSE i WLECTRONK. S TCHES ACROSS THE

v A . '
HSMy outrurT k .
NC Hg[:'—nuﬁuc,‘wtn" S(F‘;.glﬂ“
e ) t
INTEGRATING LPACITORS  THUS LAUSING THE DISPLAY  BEMY
To "EFLM BKK” To ITS STARTING PaiNT, Gnateibiiieses.
THESE SIGNALS NRE, US ToRE As INPUTS TO .
THE FLMBAK CRKNT, QB EE DEXRIBLD WTER 1 MORE DETA,
ANGTHER USE OF THE MSMVY OUTPUT 1S TO DiM OR BLAME
THE DISPLAY BEAM, M APPLYING- THE MSMV QUTPUT To
THE GRID OF THE OKPLAY CRT, THE BEAM 15 "'‘TuRNED

-OFF ” DURING THE OPEN TIME OF THE MSMV <o ENE
IN THYS MANNER ) FLUBACK RETRACES , AND CERTAIN

BONE— PLAMING RETRACES ~ (AS IN THE ARMS WHERE THE
BEAM MUST MOVE FRopM THE STARTING PoiNT, uP 7O THE

T ) DhRING THAT "PLACEMENT "BoNE DRAWING , THE REAM
4715 BLANKED ouT) MAY BE BLAWKED our AsBER:DS

oY A3 MENTIONRD BETofik, THE LENGTH OF TIME
" STHAT MSMY BEMAINS 1N IS OPEN RISITToN) 1S DErTRMIED
oM R THE INTEGRAL RC. NETWoRKR, THUS BY
VARWING EBR OF THE RESISTNICES ASSCIATED (OITH
BACH MSMV-RC-NETWORK , AN OPERATOR. IS ABLE TO
: sef-ug:" A FIGURE OR CHARACTER TO WAJE THE DESIRE
BONE " LENGTHS , AND DVERALL STRUCTURE. HE AlSO,.
IN THIS BETUP PROCEDURE DBIERMINES TRE sequw&
IN WHICH THE PARTICULAR BONES WILL Bt DRAWN, 1M

DETERMIN gw HE € NECCesS5ARY
CoNNECTIONS, el %um; . BLANEING O

W ADDTEN To BETERMINING SAID SERNG WP “THE DESWED
BonNE LERNGTRS,

TUE MSMU CHAIN 15 A SLOWTHING | COMMUTRATING-
NETWORK. LOAKM REGULATES THE oPEMING AND ClasiNe o .
THE oNe GNTES) TBE THE VARIOUS TASKS WHick IT PERFORMS
Coueh BE DONE IN OTHER WAYS  SucH AS (*MecnaNicAL .
susnma(b.) BINARY CoUNTER SHSTEMS WITH AND4a DIOBE

NETWORKS ¢) oTHWBR. ELECTRoNIC ARRANeEMaNTS d.) padws
MECHANICAL SUSTEMS




fBONE GATES .

-b)'
- ©
ASSOCIATED WITH EACH BONE , AND wﬁ"}, DRWEN
p% A ¥mt NSMN of THE MMV CHAINL, .ARE
A NUMBER OF ELECTRONIC GATES, n“;e S
ARE NORMALWM ClosED, BuT Ceitwm ARG! NED
M THE RETAMIGULAR. WAVE FoRM recE WEREROM
MEIR DRWING. MUNYIBRATOR, “THBRE 13 AN ourPut
FRoM THE GATE ONLY DURING Tue oPEN ” PERIOD |
AND THE RATURE OR CHARACTER OF THIS OUTPUT
IS - PAIIHFRT REPROD-UGHON—BT—THE- &ovERNED &Y
THE INPUT SiGNAL, -1F THE INPUT IS A DC. SWNAL,
~HEN THE OWTPUT, WILL BE A CoRRESPON DG DL
SIGM ALy C31MLARLM 1T THE INPUT V3 A SINT WAUS
OR OTHER SHAPED SIGNAL , THE OUTPUT AILL
LooK LIKE THE INPUT.) 1N OTUER WoRDS, THE
QATE PASSES OR ALLOWS TO PASS THRU 1T AWy
<1 AL THAT IS PRESENT AT ITS INAUT DURING
THE OPEN-PERIGD” OF Tut 6 NE. ,
THE GATES FOR EACH eoNE ARE IV PARRLLEL ,.
AND OPEQATE. SIMULTANEOUSLY , AND SEND SIGNAS

HRANES-SANEEAN
L | Wh}ﬂ

L
vl

i

To DIFFEREM] PARTS of THE BEVKE N To
“MAKE EoRES A NTROL weﬁ{‘&'ﬁvm
{ 1 SPACE. .A GAED DS WAVETRM (AS L
' BT sHoAN LATER) MAKES A STRAIGHT BONE. |
& GATED SHAPED “WAVEFORM Wit PIKKE A
BONE TUEER WHOSE AMS 15 NST STRAGHT,
BUT HAS TWE INTEGRATED , VECORA L DIRBCUIPN
(on sHAPE) PR WED BM THE SWARPED ORI, -

1

R e S M'*’T
: [

29 9O we PV O™

|
S Sow €4 - THE D.C. VOLTAGE APPLED |
Yoo Ta HE FRST GNTE , THE ANGCLE (©) THA THE |
o BANEMAKES WITH THE X -AXIS OF THE DISPLAY |
—— 1% VARIER. A VARWABLE POTENTIDNETER HAY BE
- WD To YARMTHE INPUT UoLTAGE, € OTHER MEANS
| o MAM RE USED ,oF CoURSE). THE SECND SATE

. 15 usED. MTROL_THE ANG LE THAT THE BONK
MAKES,_WITY THE X-Y FLANEY )

|

¥ SIMILATC FASHION
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M VARM NG HET D.C. INPUT, THE M)

L. B RD GATE s
USED To CONROL THH NGULIR PosITION (or May et
CALLED "ROTATISNAL PosiTioN® ) ©F THE Sk oN THE
Boﬂé.

MDD ITIONAL GATES hAY BE USID IN SIMILAR

FASHION To GONTROL GTHER PARAMETERS OF THE
BONE — SUCH AS INTENSITY ,.;{jhm% ge,

1RST T GATES <allED © AnD b SEND

, e THEIR SENALS To. () '
L5 k: AN L= PRODU
,_,(,h%\nsmoo.ns, mes%ﬁg'\%m Mo 8 SoNT
805k 1;:,10 TORRESPOND ING CHANRELS OF THE TAPE RECSRDR
.27 30 THAT DURING PUMBMX THESE MULTIPIEXED
a!guk\f; WILL DRIVE THE RONB AND  SKIN PRoDUCINS.
SAEANIEHE oF THE DOVKE , THIS AWTomATALLY

PRoOUCIN G THE PREVIOUSLY RECORDED Mo
OF THE BoNES T RSSoLITED PRRTS, VEMONTS -

P
ONT
al

-

HE OUTPUTS €% CONSECUTIVE é GATES MmRYE
ALL FED |NTO THE '© - SINE-CRSINE FuN(Tion- b Néi
AND SIMILIRLY THE OUTpKTS OF q; SATES O
THE ¢ sive wulo yukhed 6Bl

Lo

s e adloeaaa
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B~ COSIVE  FUNCTION GENERKIOR
) J'w

. . . D
 THERE ARE 2 SINE-GSINE Funcion JBENERKTORS |

.ONE RECENNES [TS IMPUT From . © -GKTES,

THE STHER.FROM Mz P QNES, 4, . . :
BACH GENTRKOR HAS 1 ouUrPurs AcH T,
IWE RANGE OF VOLTAGES AT TRE | REPRE SENT

e ANM DESIRED ANGLERAR Post ¥ “THE
BONE | AUD THE TWO VATACE OUTPWTS HAVE
TME RELATON oF TRE SINE AND CoSInE RESPETWVY
g (SET CENERQAL THEORY
I SRDER TO PROQUIE THE RELATIVE VALUES oF ThE
SINEAND CPBINE. ., SAMPLES OFRSINE AND GSINE
WAIES ARE TAKEN IS REGULAR INTERVALS | AND
STHESTE SAMPLES ARE FED INTD CAPACTIORS WHICH
WOLD THE “WMAME SANPLED VOLTACES To PRODUCE
. DC. VOLTAGES . ACROSS THE CAPALTARS Wil
ARE AT THE LEVELS REING SAMPLED,

A BEERL SNE-OSNE FunCTion GENERATOR. HAS 1
ITS NETWORK. . A . DELAY MULTIVIORATOR , A NARR)-. -
. ouTPUT MooSTABLE MUITWIBRNTOR M a
M DeisinG jopar  WANES~SAMPUNG GATES AND A HOLDING CAPASITOR,
$ Seeuna, e SN THE AATPUT OF EACH SAMPLING GNTE .,
VIS e 16aT  THE  DELAM MULTINIBRATOR. HAS TWO INPITS . ONE
t."'_!.l_’":“ '::::t INPUT COMES FROWM THE 28 STACE OF THE
i e T COUnTER | AT & THE HIGH*TREQUENCY AND 1S
e ™ TWE SQUARE WAE TUPE. THIS INPUT 3—‘-‘%’3&
" way-n wies o  TME DELM AL TO CHANGE' STATES,, IT witl .
MEIH Paequencit, TS REMAIN IN TRIS STATE UNTIL T FLIPS BACK
b rtune St AUTOMATICALLY INTO TS ORIGIN AL sTATER The
(s ren aigr 2. LEMNCSTH OF TIME THAT 1T REMANS . IL) THE UNSTMBLE
|omes orwewawts,  sTATE 1 DErERMINED BY TAE 2. WPuT, TagsS
W Muaut gor 2l \upuT (WHEW Comes From TWE GATES) IS

“ ALt S G
3«’:“1.\;.1 shol A LC, VoLTAG.® WHROSE VALUE BETIRMINES TR

pums, o FERCTR OF TIMT w&mm MV, WLl "DELAM, TR
] . . .

“p
ocortry,
“7"}\ LNE SuMirs hougy MPETD

.

fro

2

¥ sampieD, JpHISH TIHE WAS DETSRMINED BY

i - ﬁ/n A-'\. Ang r/(mz |

THE ourTPurT OF THE DELAY My, 1 DIF FERENTIATED
AND CLIPPED, S5 THAT .ONLM A, PULSE REPRESENTING-
TRE TRANING EDGE OF THE CHANGE- OF-STATES 15
SENT ON TO THE NAZROR- PULSE MSMY,

THE INPUT TO THE NARROW PULSE MSMY 1S A
NARRSLY TRIGGER PULSE <omMC FRot THE
PELAY MV. THE OuTPUT ©F THE _MsmN (1S A VERY
NARROLY j STRAIGHT S(DED PULSE WHICH 1S USED TO
BRWE  (on ofEn ) o SAMPLING @ANTBS. THE GANES
ARE VWRY FAST ACING  Depr BT ANSTHER INPRT
To B GATES 15 A SINE WDAVE (To one) AND
A OHUNE WAVE (1o THE oTUBR) COMING FRoM

NTHE SINBWAVE GBMNERATOR (cieck) AND FRoM THE
EYPHASE - SWIFTER RESEECTIVELY, THUS THE outhur
J OFTHE OKES IS A VERM NARROW PULSE WHDSE HENBNT
(om VALUE OF VoITAGE) B DETERMINED €4 THE TIME
oWRT WHICH THE SING AND COIINE WAVES LIERE

THE TRAI(TTDCE SF THE DSLAY MV, WHICH M
WAS DETORMINBD BY. THE: DG, VOLTAGE (MPRESSED
UPON 1T, TRIS VOLTAGE WEIR-HAVING BEBN DGTORM
BY TUE QUTPUT OF THE EONE GATES., THE NUMBER L
OF such PULSTS For ANy &EN 'D.C.vAuut
JHPRESSED UPON THE DELAY MY, S DETER MINED
BY THE LENGTR ©OF ANY CSIVEN BONE -

RECAUSD oF THE HoLDING CAPA CIToR ASSICATOD
WITH THE OUTPUT ©F EACH SAMPUNG &ATE, .
THBRE APPBARS AROSS ECh. CAPAUTOR A
D.C . VOLTAGE o) REPRESENTING A PARTL

X Tor & Nommal- (T BHG
ﬂ!%%b ﬁ«g O’:)Aue |13 R?‘:t‘!%‘vuw Puxst.:uil‘;un" ™mE W

TRE AL VS B 3
TVERE ARE OhER WAYS OF CENRRATING TS S
CoNsWE FuniioN | ONB SIMPLE WAY WollD RETY - 7
LET TUE OUTPUT OF THE BoND SATES SuPP{ VOLTACE To A%0IKRD,
SINE-CosiNg PorENNIONETORS BWT TWEED FSTS ARE EXxpOIGWE AN



FUNCTIoN 15 To PERFORM ConTINUDW

of |» THE SIGNALS mr:ssomel) Tb TS . INPRFTHERE
! ARE THREE QRAPORS t ME GE
ONE FoR EAC COonmerbp LS )oH

IF e whur 16 AN INTEGRATOR, \s ARG NoLTAGE
TNE OUTEUT 19 R RAMP FUNCTON . THE IINAL ConDITAS
(STAXTING VOLTAGES oN THE ouTPuT WHCH DETERMINE
“PNE STARIING PRANT OF ENCH BONE OB THE DISPLANM)
,,,f' ARZ NETERMWNED B4 TWE vom\se Acaoss THE  FeeDRNL
. g-) CAPACITOR | S F KT
,,é “GPCTOR), ur!emnu o
© A STQUENCE of D.C. YoLTAGES \HLL BE  JONED
: TOGETRE R, WHENTVER TRE CAPAUTOR 1S DISINARCED
AL COND(MON VOLTACES RrE
AND THE DISPIAY BEAM
RETURNS Ta A ZBRA" ot STARTING POSITION,
CME FLUBMK_SIRCINT To RE DESCRIBED PEREBIMG
e FUNCTION OF SHORTING oul
DranarsInG THE CAPACIToR. AS DESIRED OR REQUIRED
To DeAd A FRIRT oR. m«sx.)

: gv.haom'sn od', JHE-

NIPP -me,\conbmar t;rn of
Ml Inﬁ NES RS WhEN EMTED, TO AW oF
\‘ “"’9 BECiEeniod S THE DIsPLy UILL GIVE THE

Pmncﬂou OF THE FlcurE oa mAcE BRIG buw»)
on THE PLAME . DETERMI 'mE COMBINATION o
For EXAMPLE, 1E TAE ¢ak mrtsmuuﬁ hPUTS,
Age useD, 1utu THE DOPLAM WILL BE A VITN WRCH 15
THE ProJECTION OF THE FIGRRE OJUTHE X ,4 PLANE, 39

I s, IF THE Y T oulvills ARE psE, TAE Vs
WilL &E A PRATPCTIO) OF ThE Fiolit 8N THE ¥, 1 PHANE,
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INTERMEDIATE VNS MAY BE. RABSeREZE: miwen By
COMBINING ALL THREE SATEGRATOR_ ourPuTs, M
PROPER. SEHRED AMOUNTS ; AED THUS AlLowinG-
AN OPERATOR OF THE DEJRE TO . VIEW BB Tue
OBIECT oR FIGURE "FrROM ANY Pos(Tion ; THE
Fucfion ofF comm(NiNG THESE INTECRATOR QUTPUTS
M A PropBR FASHION (S CARRED. ouT 4 mHE
VCAMER A ANGLE Nsﬁ\bmz" To 85 INSAUSSED LATGR,

: _'/ TAE VALUE OF VoUAGE PRESENTED TO THE INPUT of
T AN INTEGRATOR. DETERM(NES. THS SBmesSRATE oF CAMKE
ﬁwou‘&% AT THE ouTpuT, (suws) & T™
TPTVBLTACES To THE X AN 4 INTEGRATORS REPRESBNT
THE GoS & AND SINO RESPECTIVELM TWEBN THE
OURPUT oF THE ILTECRATORS LOHE N-TRENEwEsH ¥
INTe THE WBRITLETAL AND VERTCAL AMPUTFERS on

A DISPLAY SGPE WILL CAUWSE THE BEAM T DRALD
A LINE onN THE SWPE WHOSE ANGLE To THE
HorizenTAL 1S &, ~ |

WINT T
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: 'ms F\mcnorl oF ™6 rleNlL NETHORK I,?
| o prscvreaE THE eaprcators ((¢) Asset WK THE
|Nﬁ6monh At DESIED TIMES Dug ELSEUENCE
©F BONES AND AT- WE ENp OF c:l! (L ¥ BonE
GENERATION . DUSCHARE WG oF TME wAcn'oas CAUSE S
FIME  BEAM oF TRE DISPLAW CRT 10 FLM BAK To The

| STARTING PoToN , -

AN CLECTRONIGC SONTUY PISCHARES THE CAPACTIK,
PULSES WHRICH CLOSE TAE SWIiTUH COME FRoky anl AMPLIFIER.
CWRCR 1S 10 THRN. FED BU PucsES(LOHICH ME SEXTED
1AS (ERITED ) COMING FRoM SHESTED MULIWIBRATORS
of Mt MuB cuam, NSO, A PuLHE @L{gss burkron
1S pETERMINGED BY Tut Tm'i— OF THE _LaS[ hemyv To THE
AEGINNING OF A NEW CUCLE «mﬁ"msr Moy 15
GENERATED BH A Bl STAALE MuLTI|ARATOR, THIS
CFLUBAGK. Ry -STHaE MY RECEINES A pLSE FRom THE
LasT MomV ASIT CLOSES, THIS PULSE  ELIPS THE Bomy
AND 1TS ourpul . csv\st-s THE SIcUsS To UosSE,
(TS msmV YMS I8 THE “elastn  sTath WTiy T
'RECEWES AWoTUER INPUT PULST LomiCH ThiG TiME
LomMES From THE SRR SUNTER , THE SamE Pulsh
LMCh STAETS TUE CHEW OF MSMY's,

- DIoDES. CoNNECT ALt oF AL Putst InpUT> To
e AMPUFIER WAILH. ACTWATE S THE SLifTeles =o AS
T PREVEMT ‘PUL$ES ,.FEEDING BACK INTo THE
6MES AnD Tni y O OF SE LS NCE
S0 e ms:r:?mz. :umms_g nsrmu.?_oosab DURING-
4 TTAE DURMNee/ _oT A PuLSE, WBD BE T Lolg oR
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THE FuNchiod oF TRE Skl NETRoE 18 7D ALGERRAIALLY
CommiaT  THT VARIOUS . VoLTAGT nm;nm:om e 2
DM, ens s, Aing, e, Wiy 5 Kite skt
cos k.J: AnRD Tha ViDeo si1qnal " A” T ave T‘g
PRoPER FORMULAMATIC ktPQtstuT»\nsz OF THE
GEOMETRIC Pen:ccnb»s OF THE FI6URE ©R OBJECT
’? ,+ BEING GENERATED, FoR QUICK REFERENCE, A
TABULAR P TAESE Vkauous
15 CWEN BHELW,

aLre
Kt ) ’—hﬂ\ S 'k D.C. VALUES OF VOLTAGE WHOSE RELATIONSHIP

M,,« ; dos® 15 A THE Sne MO CSNE OF THE ANGLE © &

DE. VALUES OF VoLTACE WHost RELATIGASHIP

/0( \‘“gs.‘l- %\n $:
15 AS E SING RuD COsINE o THE 'ANGLE q;

Co® 1’;

K,t,. RAMP FUNCIIDNYG OF VOLTAGE | THE OUTPKTS
t.) OF INTEGRATRS X, a_kﬂb 2 RESPEIWELY,

14\ wnerr THE consR Vs N SCALING .
FACTOR, , WHIcH 13 A’ b'e\nce FunchoN ©F ™
GhiNs of hiseLhy  AMPUIF)E OFTHE GAmG OF THE 1N TEGRATING
AMPILIPIERS AND AbSS A FunNchoN OF THE AMPLITUDE TFTHE
INPUT SINE AND OSINE WAVES 10 THE INTEGRATORS. FoR. .
SIMPLICIT TMESE EFFECTS AE ACCOUNTED FOR &4 THE u$€
oF TH(S “"LUMPED CoNSTANT " K -

SinKE]  Sine AwD osiNE WAUE FUuNCONS . .
o5yt Y WaosE FREQUENCH  (TWE nich Fneqwm)
14 DETORMINED R} K,\, AND WHOST
AMPLITDD‘E 1$ CoNSIDERED To BE EQUAL
To | Cowe uNim), (Fat A Norwal HAmsEmAIEAL
EopestNTRIN W o WAE fo USE T q Sink.t” ©
DENSTE THIS WAVE | RUT OE SIMPLIFY THE EX PRESYH)
B BTG =T wnil, Zivhich i = sboyt f00eits p.
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G827 TRE 1MPeRTANT THING HERE 15 Mol Hod WE PERFORM

’ PRoJECTION OF TWE 3 DIMENSIOMAL BIGUARE MAY ef

capee 2, B
4 \&%ﬂr 1l

MO0 ALCEBRNC FUNCTIoNS ARE POERRMED i THE
forMoN of THE DEUICE WMCH We <ML The St
NETWORK , WhnstY  muLvirticknod AND ADD(rTION,

AND oUuTPUT AMPLIFIERS, WHICH ARE BLECTRONICALLY
. NECESSARY TO ALlol) AN ANOLOGUE MULTIPUER TO
PERFORM THE TASK OF MuUUPLICAT IoN.
S¥ MULTIPUERS REQUI A”CENER TAP” INPUT, THUS
QEVTTHE THREE 10PUTS TO MULTIPUER S 0 S .

ﬁ ASSOUNTED WITA EACH MULTILIER ARG ARE INPUT
.21
'~

TRE PARTICULAR. TASK , BUT THRT We D2 PeRronM T,
ADDERS ARE MERELM RESISTOR NBETWoRKS WHICH
ADD THE UARIOUS SIGNALS PRESETED 1o IT.

ALGEBRAICALLY SPEAKING., THE SKIN NETUWORR TRRES
THE PReviouslM MENTONED SIGNALS AND  cohemes
THEM So TRAT ,

x = kit, w50 0i iR otnposkimAsingh
=k, t, s[ngms#, +Asin 6:‘»“? skt + Acosesimkt
z = ki, sind +A cosfomkit

Heee AND Z  REPRE X, AND Z
vecrotial' SomponenTs wé@fﬂl&. b‘:a PRES ENTING.
ANY D OF THESE SIGNALS To THE X anuD Y ape
SF A DiISPLAY €RY, ThE ResuF/ng Drauile wil BE
A PROTECMON OF THE S BinENSIONAL FrouRt oN _
“HE PANe DEERM)NED U TME CONMpoNENTs SEecTED,
B4 TRE GEOMETRIC $ELECTION AND LoMBWIATION Of
ELL THEE OF THESH Com PaNENTL, AW VIEL SIS OR




218 EIGENWELT DER APPARATEWELT
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c 1 ° TWE Fuscniod oF TRE canteh AWGLE MIworg s 7o
COALSEBLAKALIM (AND THUS GEOMETRICALL $IBNE

it TRE X, Y, AND 2 CoMPONENTS OF Th REE DIMCA;

D FeWEe 1w sucl HANNER As TO AL * PoR. TRE
PRESENTATION OF AT WRerion or VIEM oF ThE

. FIGARE WHEY TME oUTPUTIOF THIS NETW-RR ART

TResenred To TRE X Awe Y CHannELS ofF A DispL CAT,

2 RLGERRMC FUNCTEONS ARE PERFORMED ., THE FIRST

_ . 15 MULDPUCATIoN 81 A ONSTANT, THE SECoND IS

| ADOITION. . . _ i _
THE "MULNPLCATION BU A CoNSTANT" 1S IN EFFEUT

* THE” TAEING OF THE SIOE MID casINE OF THE

i_‘ VESTOR. MNUD 19 AKDMPUSHED B4 A METWORK o

YARIABLE ~ SINB = S25INE" PoT ENNONETEES, ADPITRN
% PERFORMBD USING A FIXED RESISTARCT MNSTLORK.

ANGLES ©F_(mttn prims) AND ' (Pl PRInE)
REPRESENT THE. ROTATION of THE XY PLANE “ApouT

™ME X Axis AND THE Xz PRANE ARSIT THE E ANS,
i wipPERS

2 SIN-COUNE PoTS GANGED ToGRTHER (42poN
A COMMON . SHAPT ) IS THE MECHAUISM] For PERFORMM-

“THE PROPERLY —RELATED MULTIPUCATON B} cnusmm's,b
TG TRE ST COSINES M THE PRoPEN RELATIONSW) P!

THERES ARE TWe SUCH MBCEANISMS, RoTATIoN of .]
1H§ SHAFT of . .ONE, ColiTRoL % 1"HE VIEWING ANGLE
. C o © . THE OMER. CoNTReLs Pe  AMPLIFIBRS ASSOCIATED

— . \WTHE THE NEmoRY. of SINE- CoSINE PoTs ARE M
| eiecheom< NECRSSITY T

1\31’1«3 UTPUTS <F THIS NEMASRE ARE FED INTO
. TREQACAANNGS <% e DISPUM CRT, AND REPRESENTy;
D ME, RENM= BadtNoNAL IWPORMNITON rEESSRy To DrAY T

e o 1< &vaé/uv‘;m

BNENTUALLY ) WE'LL USE <onTRoL NG SWO-HoToBTs o
Posinal TUE eAFTS < + | So THAT THE CAMERA o
AJG LES MAY B2 RECORDED ol THE foNTRoL-TAE ®
RIOROER. ALONG W (TH STNER CoNTROLLING. WRRMNNS
INGTHER LIRS, WE'LL €3 €oRD  SGilALS To Lot THE .
Stlo 5 WitL REAT, THUS RELSRPINS THE CAMCRA

BN GLES i

YRS NANANgREPLPPCAPPLAPIPPPIIIP P FCOOIOII QROTE




rar’? 4l e 2T,

v

4 TV QEN!RATOL - g
! g,\"
“TRE FUNCTION oF THE SKIN eentnnd& 5 -rp GENTRQE . /”"0‘ 2% fy%“ﬂ;“
' JJDEP JSAONAL | THE MAGNITUDE oF Wk BENTS '
DISly R !

or. R SEQUENCE )

u-rwesvé TWe BoNE NecTor) Anp THE ©
“THE VIDEO SIENAL 15 THEN ADDED (MECTORIALLY

h SKIN) OF TUE OBTECT oR FIGURE

brasn, SPEMING) To THE BaNE SICNAL, A8 GIYIMNG
TWE SEN GENERATOR IS A FLUING SPOT SCANNER THE PoSITIoNAL mmmmn’hr DiseLAY BEAM
WHICK SRS M SPECIALLY] PREPHARE PHOTOGRAM © WHRICH REPRESENTS THE TICKNES, OF THE obJEM
JTWE DENITY oFf LWHICH GNTAINS THE DESIRED . . SR FI16URE Bsm@ DRARN.
T et 54 7 INFoR MAT 100, -
TRESKIY QENEBRATOR 15 A RIGH SP!@ THE MovEMZNT SF THE FLUMG SPOT 15 onTroled
BGh ComtEs w pred oot b HETIEL, CEnriy PR ot LS. bg EZNSRKIED
MATISN CRSISORRIES eyt ) lesne Gus
w fi:zn of .&g&;ﬁ:ﬁf&,’:ﬂ TINTHE, lér'fng—ifod q,mmoe;% =
W\ WHICH ARE <M NCHRONIZED

. ITQRASE DEVICE o MEDIUWM,

b DRIVEN B84 A INPUT ‘From THE CL(ER,
'1\‘\& PL‘\NG spa‘r SCANNER 1¢ 3 GESHSE ASOE(ML e » n

CouoRT PREARSISTANCE). wATAOLE RAY TUBE |9 WICH : . © TTHE WASTER CPRERN OF MOVEMENT &F THE 3foT) OF
THE BEDM JWEEPS oul A Pte,usgb RASTER THE SCAHNER. YS—Wlmiel . BASVCALLY - RESTANRULAR,

C PATERN OF LINES) . THE BHEAM PRIDUCES A wWhTh . SOME LocALIZED MODIFCATIONS Ju THE
SHORT PERSISTANCE SPoT ofF nGHT W THE FACE of | PATTCRY Fu&specml_' SkIN-DISToRTON EFFECTS
THE TUBE. THMS PoT ©F LIGHT 145 oPTICALLY AS N LIP, EYE L oTHER FACIAL melSseds- Aud

PLASTIC “TUPE  MovEMENTS . (SucH AS LIRINKLE
ETCTCCTS WHCH. weulDd oE %—1 JlantLyg

CORDUCTE D AND FoxliSED SN TRE PHSTOGRAPHK i
TRANGPAZEN O WHICH TRASMTTS VARG AMOUNTS l f
OF LI6HT A<KorDING To THE FiLM DENGITY Thus ; \A DE\JELDPED As N cuncnm e Am.us )
THE ProTOGRAPHIC TRARSPARENCY MODULMES ThE ' !
ITENSIT_of THE LIGHT , AS THE SBOT <ubees | GONTUE sk ctmRgR Wy AL BE ED TP
BR. SCANSG pcRoSS IT, ‘mls POOULAIED LIGHT gsﬂ'q DECEIO P 6“'.&2 S W ATION sUucH pg
19 COLLETSD By A CONDENSING LENS AnD ¥ CoLPR, TRXWRE | SHADING . (Tl Lt B
Bolibtt L _EocusstDd oN & PHGTD -MuLTeRLIER TUBE | Duscw,se\) Lu'e&,
WA INFRTS e MooULATED LIGHT uTo i
VoLTRGE® SIGNAL (\1DES), (IN GENERAL ThIs shsrem
AT AS.A HKH SPELD CONMUTATOR, SOMMuTATING. !
MANY PIECES QF INFork MATION v T“E' OFSIRFD STREAM
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ding Wiwwork L Tape Rocond g\&@

LI N
T Fundrion c&ﬂﬂ_ QQ(OR'DIN‘a NEA
To REHRD THE  Joinsd—Axdhun
SRS MULTIPE XED ONGLE- 3t
NLow FoR TRE PLAY- BACK oF TuESE N
THE REORDY 219 A MULTI— CHANRE LED RE coRER,

; ok SNT CHANNEL 15 RE CoRDED THE CioCKATRANE

U BIGNALS FoR SUNCHRONI2KT1 N o Soucd 1o recs &id 00 WTh

! STLLCTIVE RECORDING OF INDIMIDUWAL CAE-ait s
SR GE U AT GME- Sutvus 15 AcOmr s
Wit CAESG WHICH ARE ACINATED (v

i B4 THE MULTIMIBRATORG ASSOUATED wilh The

' DONT CATES DESIRED THWt REORDER, A Swir(h

AN PX EMPIOMED T2 1ocD THLSE <Y REOPRDINC.
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TRE PONES.(AS A VERADR WAV Do AT THE Lecpers b if an 4

' . (e 131
_ PP MSTSherah, s THE WROE HEADS Avk

- ZE oAk )
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S AR AS. IAPE MOTRN 15 op@ptD, THRE SIGRALS
. WHicl ARE PASSED BY THT RESeenike CATES ARE,
: TUENCE RECoemED ON THE TAPE B4 THE WRITE HEAK
| i@ SEMALS Taus REGRDED KL AMeST IMEDIATULY
READ B TUETREAD” HEADS R Lapict ThE
SIGNALS ARE_AMRIEIED fND SENT INTo DNE
BoONE GENLZATION _NETIWORK,
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I~ OF THE spernr & lATRRE 75.:

o ASTNS OF BONES d ¢+ 5, THE WRITE HEAD W BENG-
g\

»
prge 2> Al 1

e ok CHANNEL HAS RECORDED oN T THE HIEH fReJUCNC Y
SINE WAVE. PLUS €. ITANT FRAME pPUILSE
THEST SKGMLS mgnszple%m m’v’.a ;\‘EN)ID(—,
AND THE SIBN WAIES pRE SENT 7O THE RoME
GENERATIR. 4 THE FRAME PULSES AREe SErT To
TRE countER CHAIN, e .

AT THE @ AND b CRANNELS RRE TILED Wi

RTCoRDED SIGNALS, SELEQIVE RE-RECORD ING |5
OMPLISHED  BY MAKING CONNECTIONS BrTweeN
:%sr_uafgﬂ 1S MV's + THE RECORDING GATES
5> THAT THENBATES ARE opENED  onty drile
THE TIMES Of® Ocurveance oF THE opevinG o §
THE PO+ G GATES ASSoCATED Wl !l
THE SELECTED MSMV g |, (IHE wmel BEsdint, Sl 15 D)

Tor EXAMPLE, Suppost MY OPERATOR Luisntd To

Rt t_“@“b THE ANGULAR. AcnioNS oF THE' 4% 4
BN BONES. HE'D (OuNESH TME PULSED OUT PIT  oF
MSMVY's H 4 4 5 To THE RERIRDINEN
ASTUATING INPUT TERMdAL OF TE RECORDING GATE,
Tags THE ONWY TIME RBGORDING WoulD TAIE PLaCE
WOoULD BT AT TUE EIAET spsi§ on TWE TAPE
T CoRRBSPONDED To THE PREVIJUSLY RECORDED

ATINATED AT THOST IMES WoulD OBLITGRATE THE
PREVISUSLM RECORDED SIGNALS ANR LEAVE Tht
NTWLY IKSIRTD SIeNALS ©N Tye TAPE , The REST
OF Tt Jimg | THE RECORDING QATES ARE CLISED,
B> TRE READ HEADS MICK UP THE OLD A WELL AS
THT NTW SIGNALS | AMD TRANSMITE THEM THRouGH
TRE DEVICE 7O STimUVE TUE BESIRED Fagohi Aol
ON TUE DISPLAY .
QTETR TNPE CHANNELS ARE USED IN SMILAR FAION TO

TOMSL RECORD AND CONTRIL OTHER PARAVETERS OF @

TUE BoNE | FOR Bramme THE R (ewo) cannet 1s 8
USED To CONTROL. THE POTATIONAL PosITION (or TWIST) ¥ o
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conTiRol. of MoTION £ oTHER. PARAKMK TERS

7 . 1,'3"’Q
B4 ConTRo LING ThE §pE dargpobaiburs To
L TR Bont GATES, TTHEPOSMTIE NG, ATTATL LES M
L RO aAM L OTRE R FPACIALSERERRTINL Pak RS har
' CONTRALID. THE FUNCTON OF THE
GENERKTED THE, DEIRED SCNALS
YA21oUS MOTVONSL TN GENERAL TNE CoN
SIGNALS ARE YERWY Low) F(LEQL\ENC‘t =M Som€
: cAsks Pracicall D.C. (THE SAMPLING RATE T tAH
BNEW _SIGNAL TO BE MULNPLEXED ts A4 TIMES PER
StconD. IN ONE SECPND, UNLESS THE ACTION
OF » BaNE 45 NERU SWIFT, THE VOLTAGE VARIATM
From THE REGINING-TO THE END OF ONE DRALING
CHLE (3o ) OF ONE BONE (2 & Go)et oo
15 VERU. SUGHT, TRAT IS To 3AY, SuPPosE THE yTAGE

VAMIES BwoLnnin ont SE&Q&W‘ e
To TAE TURDING. SF A POTENTOMERE R THEN THE
VARIATION @R FRM <hE AECIWNING ToIHE BNp oF A
tone 1S Reoul- by NBLTS WHICH 15 QucH b SMALL
CHANGT THAT THE Bont AP CEARS STRAIGHT,
NETIWORKS OF VARIARLE RESISTORS AMD VEY
LOW-FIZQUENCY, GENERARS MAY
B USED TO GENERATE. cfuapaisaty. \NTERRELATE D
BONE-GROUP MCTIOND QR MITRGE. P8 AS
THE. MANIPULATON &F THE POTENTIDMETER (nPUTS
15 SMPUFPIED, T AU BE CONSIDERED THRAT TPE
"cONTROLS " (AU REME MORE AND MORE
CoOMPLIER - LIKE . WHERE MANY MoTioN FunGi
L' .

R Vel g

—i SUAPED WAEEDRMS IN FLACE OF D.C. (NPHTS.WITL

- W E BONES. oTHER THAN STRAIETH . For Ex AHPLE, |
o — A SALoRTY [ONTROL InPuT WILL GEBE A WICCLM ard
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Copl MAKE A CULVED R ALCHED Bone.
SPECr i ETIADEL RIS A ALS© BE s CrTED

Ailher grforad\ O 24
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T Joy-sricks ¥ FINGER coATROLS LAY
Teer) DESICAE) FoR EASY, MECHANCa L
PIAAITIEATION OF THRE Cort@ols ¥ muy B<
THE SUBTECTS oF LATER FATEArS. SPECIAL
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M’V\my
240
THE EECRONIC SIGNALS <OMING QUT ©OF THE
CAMERA ANGLE NETWORK ARE REAM-POSITIONING
SIGNALS C Just 35 FINGERS CoNTRoL THE PobiTion!

OF A PENGIL ON PAPER), THE FUNCTIPN OF
THE (AND coL5R) NETWORE 15 TO GOIERN
TRE BEAM INTENSIT S 1] DRAWS THE FloWRE
or " OAJFTCT,

Jrsrovted- ( HIGH FREQUENCM ) VARIATIONS 1IN INTaadTY
A’:‘aatlA D WITH skIN SHADES % SHADAWS  Tediwe,

c, which avist fvom the sursice

m 'N THE SKIN o ((COLOR VARIATINS IV

™S gensv(s Anf‘mouesn OF INTERMS oof A 1uaet~_~

' tor. {(MuLll -Colsr) PROKESS HER S EOR TrameE
e ‘M THREE DISILAY S«:Pf:‘zJ ALE opnz‘éuf:? )
SUPPERIMBOSED | AND EACH SOPE HAS A (DR FiTER
oN ns_EmL..M.u\Rrws THE NTENSITIES QF THE
3 BEAMS  THE Q98B _OPTICAL IMAGE HAS Fuicl
SPECTRUM COLOR. capagilf. THUS THIS ToRIC
15 CALLED. D SHADING @NPICOBR  NETWRK , )

|
ASHALI NG QND OLoR )JEINDRK

THE 'SKIN' VIDBO SIGNAL oNTAINS THE |
INFORMATION  ABSUT THE G HROSR L b
CRIMAGONAL DISTANCE BWFE:] BNE ALD Skl Y
N THE Full BISIC FoRrr REVT ™E R .

©OF TRE VIDES SIGNAL 12 Lidep 7o ?irfu 'ﬁéﬁ&g“ «)
FREQUARLLY . _SIN VARIATIOWS TO A((u\/nm-r& ReR

skiny FEATURES wHicH occlir Bciw/cep) THE
BRUCES I 17E. S&TET EE/NE DLW my THE | |
Fousdll g9 DIFFEKENTIATIMS T4 Sern! (060 ;
A E,m:-.of- (HAVEE 516440 15 o874 4 0 A ThRESHOID!
METWORE DETECTS ALe RATEQ AESHF @ A ,
— - POOSCRIBED ABSLITE VALIIE ,, THE CLrpr€D ChTi¥T
N ,._otw‘_M#’(a MU 1S Arirt/c el AND .
............ _ : ce Lfst’c/ 7o hrod,. /67¢ fadsme l

SN/ -, EbCE ciwreTs (Siigons it)

pog 2t

\g"-l '“&Nl. X

Aré prodicel sy Acco A7 THE
sHIfVECTOR. PoSIrIon waicl 5 A4
ru,uor/ou OF 74 € PAASE OF TRE Ly
(«FM:‘7 ST nie é‘)r‘()e RO T (m
|N ASDMIBA) S A H1pH FREQUENCY wo%L&
ok A Focys 2 FLAPR MAY ENPLo}tQ

HTAVY - uP B TNA&QVM@Z&%&
AcTionw ALSO BREWG SYcHED-
NoS LoTiH PHASEH OV HfaeSune WAVE,
o not varnoan FLAT 0LOR EFFEQS | OR . GREMS 'OR TEXTURES “WF,
®ont PN My B PRODUCEKD BY. m IN. STHESE  INTENSAY—
MobUtATING S16NALS HEESuEuNCIs 1] _tieen The
BONE GATES ME516NED Fog.‘n\lcr Pugpost. The
e dMPUT To THE 6ATES "R A RIBH FREQUENCH OF
[T (Y hw‘-‘nc\-\ WREN APPLIED_ T MDULKTE THE BEAM [RTEN
DUILLING TRE ODRAWVING OF A Phaniuiar. PRNE wWILL QW6 .
A TExTurt D PATTER N . MORE SPECIFICALUL | \)DEO
SIS CITNRNGTESredD. OF PRESCRIGED
DEAGNS MAW e APRUED 1IN THIS. MANNER To GIVE..
THESEYP DESIRED EATEROR_MPTARANIE oF M cuw
StEREER T RS A SOAP PoX HUER CON
veopull | o A SHIRT PATTERN (oN R neuu)
o A Fur PATERN (DN AN AIMAL cummw)
(To GENERATED TRIS WYENGWTY Vipto | ANOTHER
SCANNER. WolllD BE REQUIRED QR h SPLT-|MAGE g
SCANNING T‘Ecxmqén': WRERE LPICAL MEANS. ARE **%)
USED To AMNE THE SKIN-SCANNIDG RASTER OF TUE 4

FLUING SPOT FoUSED . op. TwWe (or Mowe)
FILNS - WRTRE ONE FILM ConNTAINS TR NESS
INFIRMATION AND ANOTHER CONTAING SURTACE
cotor, PAMTERN SR TOYTURE. INPORMATION,




| OTBLINR PREYENTIIN AND SKAN COMERS 0

- DEOUSE. THE h5eLaU BENML 15 DRAWING A I-DINENGUNAL 4

ComTINUOUL MANNER. 1T 19 NECE 64ARY To PRHIOE
AMEANG of PREVENTING TRE BIAR, FROM
1 DRAWING ONEBIZ. A pouTion OF The IMAGE WHic)
HAS ALREADA DTEN DRAWN, THRS A SREUAL
DEICE FoR = ONEHUAP PREVENN oM™ HAS THE
Q?&L&od. _OF DOING KA, LT CHOST * IMASE
B RLAP, )
OVERLAP MAY Bfmbhg "\rt{fo T{PES, ONE
“MPE ORC4RS LoueN TUET BACK PART * oR PART
O TOE (MAGE ol TNT SbE AWAY FROM THE
VIEWER 1S DRAWN, THTS OVERLAP 'S PREJSNTED
B TURVING OFT THE juTENSTY of ME BEAM
ACORDING To THE VECTXRJAL POSITIaN of
THE SKIN VECTOR. |GH(CH 15 A FUNCTIon oF D
PRASE oF THE HIth FREQLENCH, AND 2) .
TRE CAM‘SRJ:«“ANGLEmec G ERNS THE
Posmav\/,,?i PLANE ot PROJECTIoNY)
THE 27= TUPE o OVERIAP Xr¥S WHEN
ONE. PART Ot AN OBRJECT oR FOURE OVERLM
ANGTHEY, PART | oR. LGHERE oNE HIGUIRE
15 INFRoNT oF ANOTRER, B UWSING A 3
SPEUAL DISOLAY Tule WHKH HAS 1N (T, Two
OR MoRE etecnon 6UNS, ONE OF LWHIKH 15 A
TLRITE T 6UN |, ANOTHER OF LoHicH 16 AN
CERAST "G UN [HAUING SELECHVE ERACURE
. -SARARILITY ). AND HAVING THE ErpSE SUH
A PRECENE . THE WRITE 6UN BY EMPLOPING A
: SLIGHT DELAY N ThE WRIFE” SickalS (BaTH
L - GUNS GETTING THE SRR TSN Aq SenaLS pxeuer)
l* . _DIERLAD hA4 BE PREVENTED, AS Lo AS THE
. QEEPEEY OBJECT ©OR PART OF TRE OBRIECT LIHKH
i -9 To BE DISPUYED 15 DRAWN N HB P
S SEOUENCE COMPATIBLY WITH THIS METHDD (heely, Ubs!

PROTESTION ©F A 3-Dime NsdsAAL IMRGE N A 20

A MULTES QUN $oPE THUS BMOYBO Lottt t
conThy THE WMABGE Taus DRARN For A 1SKETH
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