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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- THE CLOCK OR MASTER OKILLA )15 AW
2, VARIAGLE-FREQUENCH WAETORM GENERKTOR |.: 13
. - \’\f,:;“
. THERE ARE TWO @ SI6NAL ouTPuTS o©F THE ok
of. MAGTER OSCILLATOR. ONE 15 A SQUARE WAVE nr,
STRER , A EWE WAVE. -, THE oUTPUTS ARE
KT WE EAME FREQUENCH |, Comtinrrrmmadiad
tTHE Functed oF THE Aock 18 To FurNIsSH THt
"DRNING--9IGNALS To THE DEVKCE. XT 18 Mso
AWEANS BY LHICH THE'JIORKINGS of THE DEVICGE
ARE “TIME — SUNCHRONIZED .
wWE REFER. To THE ouTpPul’ OF THE ClLOCE AS
“HIGR FREQUENCY, fommaie BECAUSE WE CounT
DowN_ (BY MEMS OF A COUNTER TO BE, DESCRIBED l
LATER) To THE'FRAME FREQUENCY R B8 THUS .
ESTABLISHING A FRAME RATE. FRAME RATE 13 THE .
RATE KT WHICH WE DRAW ONE (OMPLETE FiLURE \ON
TWE DISPLAY SCoPE. -
BECAUSE TAE COUNTER PERFORMS A TFIYED-RATIO-
COUNTDAW N, THE LOW FREQUENCY 15 ALWAYS
A LOWER MULTIPLE ©F THE HieH FREQUENCH.
™S . B VARUMING THE HIGH FREQUENCY ) WE AUTOMATICALLY
VARH THE oL FREQUENCH OR FRAME RATL s, e
DURING THIS DEVESPEMENTAL PERISD | WE ,OPERATENG
AT FRAME RATEDS BETWEEN 3¢ AND 30 HCLES R
SyconD (TPS). 1O cps 6 DESIRASLE AT THIS TIME BECAUSK
a) THE UCHTING IN OUR WORKSHOP IS tucH THAT NT A LoUX%R
FRAME QRTE |, WE SEE A BOTICRSOME FLICKER, omd
b). i is veny BASY TO SUNUIRSNIZE THE FREQUENCIES
TOMLO-ULE LLE FREQUE (ReT TWICE THE
Feame RATE hmB THEQERY EUMINAT WHAT 1S KNOWN
AS "Huty" OR WUNE NOISE ¢ WHICH If NOT SHNCHF#B
CAUSES. A SLow WoRALE OF THE PITURE., .
INTHE FUTURE , WE WILL INSTALL A FEEDRACK TIMG

CONROL. {N-HE COUNTER CIRCUIT WHKH witl AU
SUNCURONIZE ALL FREQUENOES To THE LnE (coces) Anb

\z}zﬁ

. Both SINE AND CoSINE WAIES RRE Fep INTD

e 2
o Loilr...T®

THUS ELININATE THE NECESSTY oF HAND ApJUSTMENTS
AND ALSO ASSURE AN EXACT 24 CPS FRAME RATE-

we' SQUARE WADE ouwtg‘.:_}f‘s(% DweECTLY INTO
THE COUNTER . (T IS NSO, THE DRIVING SIGPAL.

Fafi. THE HORIZOWAL DEFLECTION CENERATOR, OF THE

BKIN SCANNER. (10 BE DECRIBED LATER.)

P .
TR e e s 2
cl W‘émpuev.s (SAMPLER. GATESY 48 ALS o INTO A
750 DEGREE PHAST SHIAER, ANOSE ouTPUT Not)
BECOMES A CoSINE WAVR (N RELATISN To THE
PRNGANAL SINE WAVE) MEESBEL (onicH 15 SUBSEQUGHTY

Y7 FED INTO THE OMMER SET OF SAMeLERS, ALSO

MODULKATORS (ToBe BECRIBED LAteR)

THE FUNCTION OF THE Lok MAU BE TAKEN OVER.
B4 THE TAPE RECORDER, WHERE THE TLOCK SIGNALS
ARE RECORDED ©N ONE oF THE @HANNELS . AnD
USED A5 DRINING SIGNALS ©F THE DEVICE', THuS
SUNCHRONIZ2ING ALL RECORDED SIGNALS 4& WITH
A ™ME"'TAPE cLock”
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counTeR * TINMG  ContmoL “\\S

A

THE CouNTER 15 A SHAIN OF BISTABLE uuuﬁ':i{@;mé.
WS INPUT TO THE FIRST BSMVU 10 THE CHA 1

THE HIGH FREQUENCY BRUARE WAUE FROM THE CLoCK,
THE ouTPUT OF THE FIRST RSMY 15 A SQUARE WANE
WHICH 15 EXACTLY 4 THE FREQUENCY oF THE
INPUT. THES EACH BSMV IN THE CHAIN HALUES TR TS
INPUT PREDUENCM.

‘ATTHE PRESENT TIME WE HAVE 9 BSHV'S IN THE
CouNTER. CHAIN. TS GIVES. A CaunTboll RAT OF
Biail. THUS FOR A FRAME RATE OF 2 FRAMGS/GEC)
TWE HioH FREQUENCY MusT BE 12293 PS5

THERE 1S NAOTHING MASIC ARoUT THIS STLECTED
RATYO OF 51 To | [ THE CHOISE QF I AT THIS
TIME WAS GOUBRNOD B4 THE BASE WITH WHICH

WE AQE ABLE TO USE THE HIGH FREQUENCY IN
“ME Funcrion (Sme-cosine) GENERATOR NETWORK,

= A——

IFTWE TAEQUENQIES USED 1N THAT NETLWORK GET
Teo Hield, STHE. GENERATOR. OS5 huoT  PBRFRTY
AS WELL: AS WE'D LIKE )7 TO, WE HAVE NoT
HAD TING To 8 REDESIEN THE NETWORK « HOWEVER,
IT woaxs WELL WP To 16 GR IT KC B8 N5l dane,
OF 0ourSE , THE HIGHELFREQUENC WE USE,
THE CREKTER "monE § SKin' RESOLUTION WE il
(™ Wil.L B2 TxPLARED WATER,)
THE QuTPUE GWY OF THE FiesT BomV, AW BESIbES
_ Bewe PED ITo™ME 2 &MY, 8 AL FED INTO
TNE beulY MULTWIBEATORS 1. THE AFORE- MENTION
| SINE-SINE FunTioN GENERATOR NETWoRE, AUD ACTSAS .
A DRINNG SIGHALG FOR THoSE DELAY MV, 1U orHER oS,
1T WS AW SESTUE  DELY WD To 2 A SAMPUNG OF .
TUE Bwe-RIb COLINE SIIERRS WAVES In THE SAMPLERS
AT L -THE FREQUENCY OF THE SINE-4 COSINE WAVES INTHE
SaMPLERS | M Thew ArE 3 CHCLES ag To SAMDLE FraM,
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l.'l- 1
5 § ,gw’ ’ L7l “}
§ g $ THE SISNIFICANCE F THE THAT WE CAN GET MoRE
N PN T‘:m A 3be)ucmmou, A pone. (ro sebeswmen
ORE Xull
X
[N
‘ﬂ} 5 THE TG, conTRoL 15 A FEEDBAK NETLORK
¢ WHICH [ SUNCTHRON)ZES ATHE | FrEQUENCYES (4r Hich
) § 3 4 Low ) To THE (O <pS LINE" FREQUENC, THUS Comemmsnl
4 g _ Smmemd AsoumiNG AN BYACT 34 §PS MRAME RKTE,
&3 AAIEDC [HuMt TiR siETeomic SRUIPMENT OPEANTES B4 Puwer.
i 8 §r@ | RECTEVED From A MCLE SuPPLY LINE . THIS Dokl AT
N ) p‘v
1 SN
R
s
Ej1a
Sy :
¥33
% < » % N surpost Wt
; X § § Awb THE € RIPPLE 15 AT GO Cps, THE PICTURE Witl TEND
S3¢ 4 UMDULATE BECAUSE OF A BRAT SET up £Y
2y 3 }i > NoN- MULTPLE FREQUENCIED, ‘HoweVen
t $ by MAKING- THE FRAME RATE EXACTLY BB FPs, WE WIL
; Eﬁ’/ 3 RALY | comnpLere FaaMey For EVERY B CHCLES OF HUM,
3
i . E g TUEQE ARE 2 INPUTS TO TAC Tmwewd CoMTrol i ONE 15
X 5. THE 34 cps Fromtha countay, THE OTHER 15 (O s FroM
3 g N THE WNE, THE 3405 FRAME RATE 13 FED INTO A BSMV
3 8 i Y WHoST SUTPUT 15 TWERETORE 12 €S, TAE LINE FREQUE
g N g . Gocps) 15 FED WID A 551 CounTER (mway FEEDBACK TY
R ABD ITS OUTPUT 1S 13.CPS, THESE 2 FREQUENCIES ARE TieM
g W § FED INTO A PARSE - COMPARNIOR., TRE oUTPUT oF THE PHME..
¢ R ¥ comparnor (A DL VoLTAGE) 15 FED MTO A D .- Comit
-\ OSCILLATOR, WHOSE MEAN SUTPUT FREQWENGH WILL eE THEMED
ek FREQUENGY WHICH WIREN PED WTO THE FRolT END of T
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1

" TWE INPuT To THE FIRST MSHY 1N THE CHAIN 1S A jraspanct

. unL ALL THE MSMN ‘s IN THE CHAIN BAVE eont THRU
_ _REAR_{NDMIDUAL CYCLES,.

B Wit o
psnetet

b
fLEcnpuic. GRTE- CoNMUTATOR. O MoussTAsLE MWPUIBRADR CHAIN
N (smy)
THE CHAIN OF RIEESBR hONO 6TABLE RUCTIVIBRATORS 15
£ AN ELECTRANIC. COMDMUTATOR LOWICH oPENS A
CLOSES A STRIES OF BONE'GATES IN A SEQUENSIAL
MANNER . IN STHER WORDS , THE MMV'S FURNISH THE
DRWING (oPeninG cmaus‘f SI6NALS TO THE SATES,

Fapre - BT

PULSE (SAU 2HCPS) WRICH COMES FROM THE WUNTER,
When T™E PULSE ARRWES, IT CAULES THE MSMV TO
FUP NTO fmmxe ITS OTHER CuNSTABLE) STATE , FOR
A LENGTH OF MME AS DETERMINED BH ITS INTEGRAL
RC NETWORK. BY VARUING R, THE LEneIH OF TIME
DURING LIHICH TAE MSMY 1S IN TS UNSTABLE STATE
MAM RE VARIED , MSO=RUSTH—HA—bAPSED-THE
DMRING TRIS “OPFEN” TIME,, A CHANGE IN VOLTAGE
OCCURS ON ONE OF s OUTPUTS , THIS VOLTASE 15
USED TO OPEN.A NUMBER OF SATES CONNESTED TO T
WHEN THE “QPEN"TIME HAS LAPSED, THE MSMV AuTe-
MANCALLY FLIPS BACK INTO ITS ORIGINAL STATE (Smu!j
DD CHANGES BACK THE OuUTPUT VOLTROE DRWANG THE
CATES , TMUS Lo SING THEM, DURING “TWE FUP-BAGK,
A PULSE $MILAR TO THE ONE THAT chusSED THE
ORIGINAL FLIP. 15. QENERATED A NISTHER. oUreur

PoINT, AMD THENCE 1S SENT TO THE REXT MEBMY IN
THE CHAIN WHERE A SImILA? SPERATION OCCURS, THUS
OPENING THE NEXT Gouf of ASIOCINTED GNES %
A TIME DESCRIBED PH THE R ASSOCATED. FiYH THAER |
9% MoMU, . THES COMMUTATING ACTIDN CONTINMES - l

THE *DRILING OUTPUT” OF THE MMV 5 (sdon w1 |
fie 1.). 15 USE. To pERForm A NumMBER OF TAKS, |
Fo BaMPLE,-THIS OUTPUT MAUM BE USED TO -
CloSE THE BLECTEONK. SLTCHES ACROSS THE

P ©

TEPN SHOULDER AND THENCE TROCEDE To DRAW THE ARMy AUD

" Srar
ol

v, . ,

' BURING “oPen  STATE
1é ) t
INTEGRATING APACITORS | THUS LUSING THE DISPLAY  RENY
To “FLM BK" To TS STARTING PaiNT, Grat=iSiiieses.
THESE SIGNALS &t#us FToRE AS INPUTS TO
THE FLMBAK URAINT, QB EE DEXRIBELD ATER Iv MORE DETM
ANGTHER UsSE OF THE MSMY QUTPUT 1S TO Dim OR BLANK
THE DISPLAY BEAM. M APPLYING- THE MSMV QUTPUT To
THE GRID OF THE OrseLAv CRT, THE BEAM 15 “TuRNED
-OFF  DURING THE OPEN.TIME OF THE MSMV <o ENE
IN THS MANNER , FLMBACK RETRACES , AND CERTAIN
BONE— PLAING RETRACES — (AS IN THE ARMS ,WHERE THE
BREAM MUST MoVE FRoM THE STARTING PoINT, uP T© THE

%) DURING THAT "PLACEMENT” BoNE DRAWING ,THE BEAM
* /15 BLANKED ouT) MAY BE RLAUWKED our AsBERED]

Wi\ A3 MENTIONRD BEFfofl, THE LENGTH OF TIME
SMV REMAINS IN ITS OFEN RSN 15 BETERMINED
g1 R THE INTEGRAL RC. NETWORR, THuS B4
VARMING OF THE RESISTNUCES ASSOCIATED WITH
BACH MSMV-RC-NETWORK , AN OPERATOR. IS ABLE TO
: SET-UP” A FICURE OR CAARACTER TO WAUE THE DESIRE
BONE * LENGTNS , AND OVERALL STRUCTURE. HE AlSO, .
IN THIS BETUP PROCEDURE DBIERMINES TRE 5equw&=.
IN WHICH THE PARTICULAR BONES WILL BE DRAWN, 1M
DETERMIN S SEQ n%“ ? HE THE NECCES9ARY
FLUDACK

CoNNECTIONS, yamm , PLANKING Q

W ADBITION To DETETMWING SMD SERNG- UP “TUE DESIRED
RoNE LENGTRS,

THE MSMV CHAIN 1S5 A SLOWTCHING ) COMNUTATING
NETWORK. WOAKA REGULKTES THE OPENING AND QosSNe K .
TWE BoNe oNTES, TRETHE VARIOUS TASKS WHICK IT PERFORMS
CouLh BE DONE IN OTHER WAYS  SucH AS ()*MECHANICAL .
Sl«sﬁni(b.) BINARY QOUNTER SHSTOMS WITH AND¢R DIOBE

NETWORKS ¢) OTHBR ELECTRONIC ARRANGEMENTS d.)plidin
MECHANICAL SUSTEMS |




BoNE GNES, m
- \6"(’4‘ L ol
‘ ASSocIATED WITH EACH BONE , AND 5@0“6 DRWEN !
| ~§‘ 2% A ¥m NSMV OF THE MSMV CHAIN, -ARE pro? 3 ﬁ-ﬂw,w
——t A NUMBER OF ELECTRONIC GATES, filiE ) 3
AQE NORMALWMM ClosEeD, BT Cesw ARG! NED :
'z B THE RECAWGULAR WAVE ForM RecEERICRoM B VARUING A D.C. INPUT, THE THIRD GATE Is
'y AMEIR DRIV ING. MUNVIBRATOR, THERE 13 AN ouTPul , USED To CONTROL THE ANULKR POSITION (o may 6E
: FRoM THE GATE ONLY DURING THE'SPEN “ PERIOD , P LED "GTATIONAL PosiTion®y OF THE Sen . ou THE
' AND THE MATURE OR CHARACTER OF THIS OUTPUT BONE .,
3 - 5 - PRITHFRTREPROB-UGHON-BT—THE- SUSRNED Y MDD I TIONAL GATES MAY BE USTD IN SIMILAR
P TN INPUT SIeNAL. IF THE INPUT IS A DC. SGNAL, FASHISN To GoNTROL STHER PARMETCRS OF THE
't HEN TN QUTPUT. WILL BE A CORRTESPONDING DL BoNE — SUCH AS INTENSITY e Briues g, ]
3 P SIGM ALy CSIMILARLY 1T THE INPUT 15 A SINE LIALG » e rluee :
17 oR OTHER SHAPED S16NAL, THE OuTPUT WILL THE F1RST WO GATES <aLLED © AND b SEND
S Look LIKE THE INPUT.) 1N GTHER WoRDS , THE i TR SRS T Site L PG
-f " QATE PASSES oR ALLOWS To PAss THRU IT MY z h% NETWORKS . 1“65% o vﬂgﬁ% K NSo B SENT.
17 SiIcNAL THATIS PRESENT AT ITS INPUT BURING- TE 1o ouRmaronbinG “CHARNELS OF TE TR R ko
’i—' THE OPEN-PERIOD” OF THE GNIE- : _ ' L Se THAT DURING PLMBMK. THESE Mumﬂsmxw %)
o+ THE GAIES ToR EACH Bong AGE 10 PARRLLEL, SICNNS WILL BRIVE THE BONG AND  SKIN PRobUCING.
oI AND OPERATE SIMULTANEOUSLY , AND SEMD BIGHAS | SN HE oF THE BOVKE , TS AWTomkmcally -
¢ I To DIFFEREM] PARTS F THE DEVKE N JO | o PRoDUCING THE PREVIOUSL ROED v i,
. “mAKE” BONES AND ONTROL THEIE,PSSTPRS] iptdu Bl Bhiyeadc Rongs
o | N SPACE. .A GAED DS WAVETORM (AS bL | ) - S
. ' Bt shouN LATER) MAKES A STRAIGHT BONE. . “HE OUTPUTS OF  CONSECUTIVE © GATES RRE
. ; A GATED “SHAPED "WAVETORM WiLL PIRKE A ALL FED |NTO THE ©- SINE-CASINE FUNLTIoN- CoNSR
» ) : RONE TIBEE WHOSE AXIS 1S NST STRAGHT, ; AND SIMILI\RLY THE. ourputs of ‘«P SATES INTO
2" ‘ BUT HAS THE INTEGRATED , VECIORAL DIRBUPN THE & sine comle sunchon €eN,
. (o SPAPE) PRESSRIBED BM THE SWAPED INAT. . . '
- g &4 THE D.C. VOLTAGE APAIED |
Yol 1 ToHE TRST GATE, THE ANGLE (0) THAT THE | |
MU BONE MAKES WITH THE X -AXIS OF THE DISPLAY : .
T 15 VARIER. A VIRWABLE POTENTIDMETERMAMDE . . _ ‘
- USED To YARYWHE INPUT UoLTAGE, € oTlHER MEANS o '
= - ! MAM RE USED oF couRSE). TRE SECND SATE | -
. .1 usED NTRoL_ THE ANG LE THAT THE B : . 7
s ' MAKES _GITH{ THE X-Y PLANEY Iv SmiLart Faskion ) :

s e doaaaa-

213 LEE HARRISON



214 EIGENWELT DER APPARATEWELT

B~ COSINE  FUNCTION GENERATOR

. THERE ARE 2 SINE -GSINE ;uucno.\@%nazmoas .
© -GKTES,

.ONE RECEWES [TS INPUT FrOM
THE STHER .FRoMm e $ Q@
EACH GRNTRKTOR HAS 1 ouTrkurs
TWE RANGE OF VOLTAGES AT THE |
Y ANM DESIRED ANGLEIRAR Posi
RONE | AND THE TWO VATAGE OUTPWTS HAVE
TWE RELATON OF THE SINE AND CoSINE RESPETVY|
piepppg (SEE CENERAL THEORM
I SRPER TO mnuze THE RELATIVE VALUE S of TaE
SINEAND COBINE , SAMPLES OFSINE AND (aSINE
WALES ARE TAKEN I REGULAR INTERVALS , AND
~THESE SAMPLES ARE FED INTDS CAPACTTORS WHICH
HOLD THE VARME SANPLED VOLTACES To PRoODUCE
. DC. VOLTAGES . ACRPSS THE CAPALTARS WHICK
ARE AT THE LEVELS BEING SAMPLED,

A R SNE-COSNE FunCTion GENERATOR HAS N

. ouTPUT ModSTABLE HULTWIBRATOR m *
BIsING 1opuT  WAES=SAMPUNG GATES AID A HOLDING CAPASITOR
® Sesuna, e AN THE OUTPUT OF EACH SAMPLING GNTE,
VIS et 16T THE DELNA MULTIVIBRATOR HAS TWO INPIES . ONE
LS':“'::::' INPUT COMES FROWM THE 2 STACE OF “TME
: S 34
indioatnii oo COUNTER | AT & THE HIGH*TREQUENCY NJI%‘ 2 OF
| sumcnom snce tom Twe swmus WAVE WYPE. "“‘%NP}‘T
way -y waes of  THME DELAY M. TO CHANGE' STATES,, T witL .
M IEH PreQuunci, 113 REMAIN IN THIS STATE UNTIL T FUPS BACK
S Tats mriure o AUTOMETICALLM _INTO TS ORIGIN AL <TATER The
' M8C TN aliew . LENCETH OF TIME THAT 1T REMANS .1\ Thie s UNSTABLE
P OMIRS OF THEWAES,  STATE 1S DETERMINED BY TAE ‘:.“4 \WWPUT, TS
29 \uPuUT (WHKK Comes From THE GATES) (S

of mmas TN 40t A L, VOLTAGT WHROSE VALUEL DETIRMINES TR

ITS NETWORK. . A . DELAY MULTIVIORATOR , A NARR)-. |

AEPFuWMS,

o

! w FENCTR OF TIMT T\{E* DELAY MV, WiLL 'DELaM, 10
! b : : A

“o

¥ 7 vines sen

ooomu.v.- P M Mirkro

o ””"m«nwm

Va
AT €Ay

B S

THE ouTPut oF THE OtLAM M\Ju_gg DIF FERENTIATED
AND CLIPFED, S0 THAT .ONLM A,PULSE REPRESENTING
THE ‘mAluNS EDGE OF THE CHANGE- OF-STATES 1S
SENT ON To THE NAZROW- PULSE MSM\I

!

]

THE INPUT TO THE NARRSW Pulsﬁ MSMV 1S A
NARRSL) TRIGGER PulSE <omiNE FRom THE
PELAY M\I. THE OuTPUT OF THE MsmV (S A VERY
NARROLY ) STRAIGHT SiDED PULSE WHICH IS USED TO
BRWE (on oPEN ) 2 SAMPLING ©ATES. THD GATES
ARE WeRY FAST ACING _DuspreiT==p ANSTHER INPAT
To Bl GATES 15 A SINB WAVE (To onE) AND
A OSNE WAVE (ToTHE OTHBR) COMING FroM
@ € SINBWAVZ GEMNSRATOR (cis<x) AND FRoM THE

*‘ PHASE -SU(FTER RESEOCTIVELY, THUS THE OuTPUT
7 OFTHE OKES IS A VERY MNARROL PULSE WHOSE HESBNT

(o VALUE OF VoITAGE) T5 BETERMINED &4 THE TIME
oMAT WHICH THE SING AND WUNE WAVSS LERE

SAMPLED, #')HK:H TIME WAS DBTBRMINED BY

THE TRAILTZDCE SF THE DSLAY MYV., WHICH TiME

WAS ' DETERMINBD BY. THE: DG, VOLTAGE |MPRESSED

UPoN IT, THIS YOLTAGE IR HAVING BEEN D6

BU TUE QuTPUT SFTHE EONE GATES, THE NUMBER L

OF such PULSTS For S(NEN 'D.C . VALLUE

IHPRESSED UPON THE DELAY MY, (S DETER MINED

BY THE LENGTR oF ANY GIVEN @ONE ,

BRECAUSE oF THE HolDING CAPA TR Assaam»b
WITH TWE SUTPUT OF EACH SAMPUNG GATE, .
THBRE APPEARS AROSS ECH.CAPAUTOR A
D.C. VOLTAGE o.M REPRESENTING A BARTI
VALUE oF SINE n%msul quan—mem

THR Aol 06 CAPRC(TaR. mu 15 ek 20 f-\mw Puists puad ™
TRE OE V5 B IO UENORAT

TVERE ARD OmBR WAYS OF CENERATING ThIS SI
ConsNe FunNonN |, ONB SIMPLE WA WollD RE TO .
LET TUE OUTPUT OF THE BoNb GATES SUrPM YOLTAGE TO A%SKIRD

SINE-Cosing PorENTIONSToRS BUT TAELE PUTS ARE ExrtWewt AnD¥

‘47!‘7\

‘-.L

SvClrnty!
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l»T&GRA’TO RS S
_ \5\5
‘\ vd \- -
" TWE WNTEGRATOR _1S A MW GANY AMPLIHL 14}

of |W» THE SIGNALS msso.meb Tb S . INPRFTHBERE
| ARE THREE GQREPORS T Em{- GEE
ONE FoR EAC cnonmuﬂ‘&t 72 )oF?
IF aE wopur 10 AN INTEGRATOR, \s ARG NoLTAGE
THNE OUTEuT 'o A RAMP FUNCTEN . TRE WINIAL CondITRNS
(STAMTANG VOLTAGES N THE ouTPUT WHICH DETERMINE
WHE STARIING PPNT OF ENCH BONE OB THE DISPLAW)
4:' ART IETEeMINED 84 THE VOLTAGE Acaoss THE FEeDBNL
. @‘1 pArCITOR | S F AT
;,f‘ “SEAEITaR), W ur!em»ad of
A StQuENCE OF D.C. YOTAGES WILL BE "JomED
: TOGETHERY, WHENIVER TRE CAPAUTOR 1S DSLWARCED
N ¥ ¥MORTED oul ) JHE. AL COUDMON VOLTAGES ARE
T el Maun THE DisPAy BEAM
| _ . RETURNS To A ZBRQ" ol STARTING' POS(TON,
: W . GME FLUBMK_SIRCINT To BE DESCRIBED PERIBNMS
1At FUNCTION OF SHORTING ouT
DranaraING- THE CAPACITOR. AS DESIRED OR REQUIRED
To DEAR A FKIRE OR IMRGE )

NIPP -me,\umb-mw %‘N of
Ml I;mg NE6 RS wHEN ENTED, TO AW oF
\‘ “"'? BEeiEenol ST THE DsPLAAILL GIVE THE
mmmu ©F THE FIGURE @n MASE BEW6 DIALN) _
on TRE PLAME. m&ﬂcﬁw\ THE COMBINATION
FoR EXMMPLE, IE TRE ¢k INTEGRATORSwASE CUPUTS.
Ape 4seD, THED THE DAPLAM WILL BE A VIEW LIRCH 15
THE PROJECTION OF THE FI6WeE OuTHE X ,Y4 PLanE, 1§
| Sepkeld, IF THE Y D T olllblls AE us<E, TAE Vi
WiLL &€ A vqum.\ OF TPt FiGURE ON THE ¥ Z PHANE,
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[

LI

INTERMEDIATE VNS MAY BF. RAGSOwEEE) B

CoOMBINING ALL THREE QUTEGRATOR . ouPUTS, N
PROPER SR AMOUNTS ; AED THUS ALLowinG-
MY OPERATOR oF THE DEURE TO . VIEW BB Tue
OBIECT OR FIGURE "FROM  ANY PosS(TioN , THE
FUNCToN oF coM(NING TAESE INTEGRATOR QUTPUTS
N A PrOPBR FASHION 1S CARREED. ouT 64 THE
VCAMER A ANGLE NETMIZ" To 86 IvlSSED LATGR,

Y-

J/ TAE VALUE OF VOUAGE PRESENTED TO THE INPUT of
7 AN INTE6RATOR. DETERM(NES. THE SHDESRATE oF CHMIKE
g&\hwmf AT THE ouTPuT, (StoPs), 16 TH
VUPAT-VOLTACES To THE X ANB Y INTEGRATORS ‘REPRESON
THE COS & AND SINO RESPECNIVEY TMEM THE
OURPUT OF THE INTECRATIRS (HHE N Tumnmsd TED
INTe THE RERIZENTAL AND VERTKAL AMPUFBRS oN

A DISPLAY SQPE WOINLL CAUWSE THE BEAM T DRAL
A LINE onN THE SCOPE WHOSE ANGLE To THE
Hor1ZANTAL 1S &, ~ _ .

BINT = rre
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i 'ms Fun o QF ™E rle\u’. NETWORK l,ﬁ; 0 SHORT ouT
| o DiscureaE THE eaprcators (@) Asset Wk TVE
INTEGRATORS AT . DESIRED TIMES bug EUSEPUENE
©F BONES AND AT- ME Enp OF cil. (L T BonE
GENERATION , DI\SCHARG NG oF TWE cwucm:ks CAUSE'S
FME  BEAM F TRT DISPLAY CRT To FL4 BAK To The

| STARTING PoAToN , -
AN CLECTRONIC SONTU DISCHARES THE CAPACITOK,
PULSES WWCH CLOSE TAE SWITUH COME FRoM anl AMPLIFIER
L BRCH S 1) THRN PED BU PULSES(LOWICH ARE  SEUTED
1AS ERITED ) OMING FROM S HESTED MUWLTIWIBRAT0RS
of me MR N, ASO, A PuLHE, ,‘»%Qgst- burkmron
1S DETERMUINGE D BY . THE Tlr\'i— OF THE _LAST Mety To THE
AIGINNING OF A NEW CUCLE -m\P'msr Moy 15
GENBRATED BY A BL STAALE MuLTI|ARATOR. THIS
FLUBAK. R -SThalE MY RECEIVES A PULSE FRom THE
LasT MomMV ASIT CLSES, THIS PULSE ELIPS THE Bopy
AND TS ourpul _ %wst*s THE SLITcdES To UYoSE,
i TS msmy SIS 18 THE "ot sTATD WiTiy T
'QECTWES ANOTHER wPUT PULSE WKt ThiS TiME
ComEs From THE IR COUNTER , THE SamE PuLsh
Lhels STAETS THE CHER OF MSmy 's,

- DIODES . QONNECT ALL oF TAC PulsE (NPUTS TS
THE AMPUFIER WAH. ACTWATES RE SWITChes o hs
To PREVEMT ‘PuLSE$ FEEDING BACK INTo ThE
ehTES AND TM& y O OF SEQUZNCE

. e ELECT A ITEHSE aenm»icws&b DURING
TAE PuriNed/_otf A Pm.st:,m BE ™ LoNg oR

e

S 11 - 3 R N -

y .
: Prae - N2y

SUIN NETWARK, .
THE FaNcNON F THE SKi0 NETRoRE 18 T ALGERRAICALLY
CHMMIANT  THE VARIOUS . VOLTAGT. nm.urrnmm e 2
M/, s e Aing casd, Kite, amk}
cos k.,_t: AnD Tha VibEo sqv\a\ A T? 6IVE TIE
PRoPER FORMULAMATIC ktPQtstuTAn»)s OF THE
GEOMETRIC Pma'tcnb»s OF THE FIGURE ©R OBJECT
’? 4 BEING GENERATED. FoR QUICK REFERENCE, A

ThbuLh of TMESE VAmous
15 CWEN BELoW.

e
Kt ) mn ) '} D.C. VALUES OF VOLTAGE WHOSE RELATIONSHIP

N_,,« , dose 1S k> THE SINE AUD CoSINE OF THE ANGLE © &

< \<5.‘L %\m DE. VALUES OF VoLTACE WHose RELATICASHIP
Cos 15 AS TAE SING AUD C(OHINE o TE 'ANGLE 1;

K,t, RAMP FUNCTIONG OF VOLTAGE , THE OUTPHTS

t‘) OF INTEGRATRS X, Y AND Z RESPETIWELY,

te | wuerr THE consRAT K, 1 A SCALING .

FACTOR, ,WHICH 13 A" b‘e\nce FunchoN OF The

Ghns of Disethy  AMPUF|E OF hE GAmS OF THE INTEGRATING
AMPILIPIERS AND MBSO A FuncioN OF THE AMPLITUDE K THE
INPUT SINE AUD OSINE WAVES 10 THE INTEGRATORS. FOR. .
SIMPLICITM TMESE EEFECTS ARE ACCOUNTED FOoR &4 THE use
oF TH(S “"LUMPED con STANT® K. -

sin Kt
Cos Kyt

Sine D TosiNE WAVE Funcnons .
WhosE "‘FREQUENCH  (TWE Hich F:eqem'()

13 DETORNINED RM K.,_, AND WHOST
__AMPLITUDE 1S CoNSIDERED To BE EQUAL
T© | ConE uNT), (For A NormAL MATWEMAICAL
EORESTNTENoN W D WAVE To USE © q Sink.t” 1O
DENCTE THIS WAVE | RUT ®E SIMPUTU THE Ex PRESYHI
B4 BTG =1 Lt , twhich i = abot f00elts p.



S oS
CAHTAL A 15 wsED TO GENSTEGBHE VIDEo
SISOAL. WHICH eSS FRoNY THE. SN
SCANNER, TRIS 19 A WIDE BAYBA.s1aNAL

THEN WHOSE  uPPER. FREQUENCS ‘n'em Hih,

! ) ) : Y ‘

" TO SHoW THE INTER-RELMNSASHIP of ™ (=714
SIGNALS, b PICTOGRAPA IS 6INEN BELSKWFoR 2
BONES .

! Sons J : GoVE A '

[ . )

T | |
- - A —

I b —

oamwr L}

R -

. : e e —
N — ] N
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TS0 MCEBRNC FUNCTIOfS ARE PORRRMED @44 .THE
forMoN oF THE DEUICE WMCH WE CALL ThE St
NETWORK , WhnetY  mucviruicknod anD ADD(TION,

}..'u"n, 74

2 AND ouTPuT AMPLIFIERS, QHICH ARE BLECTRSNICALLY
) . NECESSARY TO allobl AN ANOLOGUE MUETIPUER 1O
PERFORM THE TASK OF MUUPLCAToN.
&F MULTIPUERS REQU) A" CENFER TAP” INPUT, THUS
QVTHE THREE PUTs To MULTIPUER LS :
G822 TRE IMPeRTANT THING HERE 16 NoT Hoid WE PERFoRM
TE PARNICULAR TASK |, BUT THAT We D PeRrorM 1T,

w ASSOUNTED WITH EACH MULTIHLIER MR ARE INPUT
of l.ﬁ
Ve

g A

ADDERS ARE MERELY RESISTOR NETWoRKS WHICH
ADD THE UARIOUS SIGNALS PRESENTED o IT.

ALGE @RAICALLY SPEAKING., THE SKIN NETUIORR TAKES
™ME PREVIoUsSLY MENTENED SIGNALS AND  CoMBMES
THEM So THAT

x = ki, o0 i e otndoskimAsingh
4 =kt sinecos* Asin éi;mﬁ»°°$ht+ A cosesimkt
z = b, sind +A cosfasskit

Heee  x AND Z REPRE W X ,4 AND Z
V‘Ecroilu.' OMPONENTS Q?Ti A fﬁt !;:3’ PRES ENTING
ANY 3. OF THESE SIeNALS To THE X anD Y apns
SF A DISPLAY SRT, Tt ResuTine DrauiNG il BB
A PROTECMON OF THL S BimBNSIONAL FiguRt oN _
THE PLANe DETERM)NBD MH TV CHPoNENTS SELeqTED,
B4 TRE GEOMETRIC $ELECTION AND LoMBWKTION of
. KLLTHeEE OF THESH ComPanENS, ANY VIEL) NSETRS OR
N\ PRoJECTON OF TWE 3 DMENSIIAL BIGURE bAY ef
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7 )
AMEAN —MNIGLE NETHORK &P

. . - *\\

¢ "0 e FunCiod oF THE camteh ANGLE
ALSESLAKALM  (AND THUS CEOMETRICALL

i ¢t TRE X, Y, AND 2 CoMPONENTS OF Th TF DIMCH; W

. Fleuike m sucld HANNER As TO A < R TRE
PRESENTATION OF Al BEafecrion oR VIEW OF THE

. FIOWRE WHREN TME aUTPUTIOF THIS NETWoRR ARE

RESENTED To TAE X Aup YL CHANNELS oF A pBPLM CET,

2 RLGERRAMC FUNCTONS ARE PERFORMED ., THE FIRST
_ . 15 MULNPLCATION 81 A CONSTANT , THE SECoND IS
| ADDITION. _
THE "MULNPLCATION B4 A CoNSTANT" 1S, IN BFEEUT

THE™ TARKING OF TRE SINE nlOcnsme ‘OF THE

VESTOR. AUD 19 AKRMPUSHED BY A NETWORK or
YARIABLE ~ SINB=C25I0E" PoT ENNOMETGRS, ADPITRN
% PERFRMBD USING A FIXED RESISTANCT WSTWORK.

Guorg 1s TO
BE

-—ada -

ANGLES @ _(mtn trime) AND $ (PHi PRIME)
REPRESENT THE ROTATION of THE XY PLANE AgouT
T™ME X AxIS AND THE Xz MABEARSUT THE £ ANS,
Wie wWipe RS
2 SIN-COUNE Pols GANGED TOCETHER (42poN
A COMMON . SHAET ) IS THE MECHAUISH] For PERFORMM

TNE PROPERLY -RELATED MULTIPUCATON BY cwsrAm'S,
TING TRE SINTSE COSINES W TRE PRoPER RELATIONSW) P]

TWERES ARE TWe SUCH MECHANISMS, RoTAToN ofF
THE SHAFT oF ONE, CoNTRoLS THE VIEWING ANGLE
. O THE OMER . CONTReLS Pi MPLIFIBRS ASSOCIATED |

— i _ WTHE THE NemoRY of SINE- CoSINE PoTs ARE AV
| PlecTrom< NECRSSITE WY

11&1‘»3 SUTPUTS oF THIS NETU=RK ARE FED INTO
S hANNHS o e DISPUM CRT, AND REPRESE
TME, BEAN= BroinoNAL IRORMNNN pECESSARy To Dkl T

 RICORDER. ALONG WITH STNER. CoNTRolLING- WRRNNIdg,

o—-<,r-. ,1‘ &\TMM,‘;_A

EVENTUAULM ) WE'LL uSE SoReL G- SO -+t Te o
PosinaN TUE SAAFTS o + ¢, S0 THA THE CAMER), &
ANGLES MAY BE RECORDED ON THE FONTRoL:TAPE &

INGTHTR LooRDS, WE'LL ®BMORD  ULMALS To LWICK THE (4
stelo S th REACT mus RECPRPING TUE CAMCGRA @
BN &LES

[}
4
!
"TRe AN N9082PPRPAPPP PP PPIRRP PO QY
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e R

PKa) GENERATOR. _ 61;9“

“THE FUACTION oF THE SKIN eenuzn'd& 15 TR GENRATE

~ a‘MDE.? JSIGNAL ; THE MAGNITUDE oF LNIC
ms\" -q

5t1wesv~\ Te BoNE lyecTor) Anp TuE ©
Sk SKIN) OF THE OBTECT oR FIGURE
DR AN,

TUE SKI) GENERATOR IS A FLUING SPOE SCANNER

WHICK SRS , SPECIALLY) PREPARE PHOTOGRAMN
JTRE DENSTY of LWHICH GNTAINS THE DESIRED
TR et 54 2 (INFOoRMAT 0N,

TRE SKID QENBRATOWR 15 A RIGH SP(@
WHICK COMVEUS (N PROPOR LEQUDN ?mcm-.s
cAEcsRy

ﬁff-‘%&?&lw WKl 1S PR

FoRM of MELOQUSMETTSS. INFopruTron
. STQRASE DEVICE o MEDIUM .

ME FNG $POT SCANNER 153 SESHESE A speciAl
CoMoRT PERUISTANCE) wATAODE RAY TUBE |9 BRICH
TUE BEAM IWEEPS ouT A PRESLIBED RASTER
C PATERN OF LINES) , THE BEAM PRODUCES A
SHORT PERSISTANCE SPoT of LuGHT JW THE FACE of
THE TUBE. TMS >PoT of LIGHT 15 oPrichUY
CONDUCTE D AND Focis6D &N TRE PHSTOGRAPHIC
TRANGPAREN €Y BHIcU TRASMTTS VARYWING AMOUNTS,
OF LI6HT ACKORDING To TWE FiLM DENGITY, THug
THE ProTOGRAPHIL TRANSPARBN(Y MODuLM’E‘: THE
INTERSITM_oF THE LIGHT | AS THD SPOT _swiBeps
Bl SCANSG pcRoSS IT, 'nus PODULAIED LIGHT
15 COLLETSD Y A CONDBNSING LENS AND
ReuEmLY _CocusitDd oN A PHOTD -MuLTP LIER TusE
WM CINTRTS Tue MOOULATEY) L\EWT |uTo A
VoLTRGE SIGNAL (N1DES) (1N CENERAL TS shsrem
AS AS.A HKGH SPELD ONNuTAToR, SOMmnMATING

AN PIECES. OF INFORMATION v THE OFSIRFD STREAN
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u.-;"‘ DE(HIOPE STHER .St INFoRMATION Sucl A
\ COlPR, TEXTURE t 6

D%W\‘)SE\) L\TGQ

Racs > Lo asni

- b
o ss;wi:uct

<HE VIDEO SIENAL 1S THEN ADDED (MECTORIALLY
SPEMING) To THE RINE SENAL B GIVING
THRE PoSITIONAL INFORMATISN §@THE DiseLay BEAM

WHICH REPRESENTS THE THICLNESS OF TUE opJECT
SR FlourRE BEING DRAN.

THE MovEMENT OF THE FLUMG SPOT 1% oNTRolD
B4 OEFLECTION AMPLIFERS IN "SSAMNER. THE
EoMTReL G | NEELECTIA -WAVE

W(AW‘IA

RH S ARE. CENCRATED
' TWE, BEFLESTon) q,gmogsﬁw 2
w

+ WRICH ARE S NCRRONIZED

D DREN 84U AN INPUT ‘Frow THE CLo(EK,

THE WASTER CPREKN OF MVEMENT &F THE SPoT) OF
THE SCANNER. Yo~ ¥el. BAS\CALYM . RESTANSULAR,
WITH SOME LoCALZED MODIFCATIONS Ju THE
PATTERN Fc&sPecMLl SKIN -DIsToRTON  EFFECTS
RS IN LIP, EYE ' oTHER FACIAL testSmeds- Aud
PLASTIC -Th

PET  MOVEMENTS,(SucH AS WIRINKLE
ECTCCTS WH (CH. woulDd oE %}b AL
DEVELSPED RS A FUNCTIN Ve ANGLES )

!
' NTUE SKiN cempRgive MAY ALSO B WSE TO

\IKD(N(’ s LaLL Bt
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)‘él'/ un..—._ﬂ' -
&l.v\c‘ \\'.klu'.)ﬁk .‘(’\'avl_ Recor d L;\‘)';’S

— : - \}
THe Function of the Qq(okbm‘a NEX
To REGRD THE  JomnedAxdhun
SRS (MULTIPEXED ORGLE- 9t
NLow FoR TRE PLAYW- BACK oY TuESE "
THE ReCORDY 215 A MULTI— CAANRE LED RE cozlSE 12y
; ok SNE CHANKEL 15 BF CorbED THE CioCKRPRANES
S16 NALS FoR SUNCHRON I2KT1 N o Sucd 1o rics did 08 wThr
! STLECTIVE RECORDING OF INDINIDUAL CAE- it dZ
SR GR3UWs OF GAE- uTpuls 15 AcomrlsNID
UNYRLY) CAIESG WHICH ARE ACINATED (v
i B THE MULTMIBRRIOR¢ ASSIUATED wilh The
' paNT GATES DESIRED TH ¢ REOGebER, A Swirth
MAY PX EMPIOYED T2 oD THUSE A% REORDIN.
CATES SPENED_WF 1T 15 DESIRED T2 gt > ALL oF
TAt RONES.(AS A 0rd0R MAY Do AT THE Zecppas b oF an

.

PP EMETSRershSs THE WRIE HEADS AvE

- y eLoaer )
SITWAED " UPSTREAM” F RoM THE RER Eﬁ’i’-?ws
AS FAR AS. IAPE MO 19 Cop(ERptD, THE SIGNALS
: Wiiclh RRE PASSED BY THE RES=2nING CATES ARE,
| TUENCE RECoRDED ON THE TAPE B4 THE WRITE  HEAR
e SENMS THus REGRDED NEL AMoST IMEDIATUY
READ v TUETREAD” HEADS. R wpicH ThE
SINALS ARE__AMIIEIED nD SENT INTO mt
BONE GENLRATION _NETWORK ,
3 THE TADE FORMAT 15 SHouwiN BELW

. . RO (Payeacr)
_!Q:I!Tj.(!!!_(f'_j).:b“_.“,'l )’1‘.‘{~ ( vu) e

}i.\,k‘,ks.\ W,
PR TV [T

Wi |

-
L aY,
1

!
|
|
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cz!:i-iﬂ

PO GO OV OSESETSTITETETYTTTT -~

E .1
-
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o wmi} QD Ql@( DA W)
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i IR Ry a2

}»—932 2%

4

THE (oK CHANNEL HAS RECORDED_ON i1 THE méN freqlence

20k WAVE.  PLUS € l
THEST SKAALS ARE ‘SEpR
ARD ThE SIBN WRIES ppE SENT TO THE RouE
GENERATIR. 4 THE FRMUE PILLSES ARE SEUT To
TR COUNTER CHAIN, o .
AT THE @ AND b CAANNELS ARE FLLED wiTH

RTCoRDED SIGNALS, $ELEQIVE RE-RECORDING |5
MCOMPLISIED  BY MAKING CONNECTIONS BETWETN
:\*&Sr_uq'egw )SMV's + THE RECORDING GATIS
TES ARE opENTD  onlLYy huril (-

ITANT PRAME  puILSE,
WL

5> THAT THE N
THE TIMES ot ® occurvence offTEE obedinG ofF
THE DD VP QATES ASSOCATED Wl
THE SELEAID MSMV 5, (IME wmnl pespint, Span v Sentd)
Tor EXAMPLE, SupposSt AN OperATOR WisHED ToH
¢ I'R3 l—g.ﬂplzb THE ANGULAR. AcnoNS oF ThE' 4™+
3 LY BONES. HE'D (SNNBSE TME PULSED OUT PUT  OF
MSMVU's # 4 + 5 To THE RERDIRDIEX
ASTUATING INPUT TERMlAL OF THE RECORDING GATE )
Tags THE ONLY TIME REBLRDING Woulpd TAIKE PLACE
WouLD e AT THE EMET _spsi§ on TME TAPE
TOAT CORRESPONBED To THE PREVIUSLY RECORDED
b ASTNS OF RONES 4+ 5, THE WRITE HEAD WY BEING-
Q™ ACTIVATED AT THOSE [IMES WouLD OBLITCRATE TIE
PREVISUSLM RECORDED SIGNALS ANP LEAVE Tht
NTWLY, EXSIRTE SI6NALS ©N TyE TAPE , The REST
OF ™t img | THE RECRDING QATES ARE (LISED,
P> TRE READ HEADS PICK UP THE OLD A WELL AS
THT NEW SIGNALS | AND TRANSMITE THEM THRouGH
TAT DEVICE 1O STImuNE e DESIRED Rt heTion
ON TUE DISPLAY .
OTRTR TAPE CHAGWNELS ARE USED IN SIMILAR FASION TG
oML REGRD AND CONTRIL GTHER PARAMETERS OF
TUE BONE . FOR BAMAE | THE R (RHo) CHAMNEL IS

13
s‘%

i*cﬁ‘ﬂ(.ﬂ-az&

[

Bl 13"

AFTER. READING,

b

USED To CONTRIL THE ASTATIONAL POSITION (or TWIsT) X ¢
e e —— . .




/.»7: £
conTRRol. ©of MoTION L oTHER PARAKKL TERS
. - . 1,‘53“
B4 ConTRo LING e £55, Jaranokiurs To
- - TWE BONE GATES, THE POOTIINT, ATTATU LES ,mh"t
- DB AL OTHE R SPACIALSARIARSIL. Parag@ijeRS hut
' CONTRSLED., THE FuNCTioN OF THE

GENERKTED THE DEIRED SCNALS
VAZIOWS MOTVONSLTN GENERAL TNE ¢

U

SIGNALS ARE VERW Low) FREQUENCH ™ ssne
: caots Pracicall D.C. (THE SAMPLING RATE TR tACH
BONE® SIGNAL TO BE MULNPLEXED s A4 TIMES PER
SECoND. IN ONE SECPND, UNLESS THE ACTION
OF A BaNE 15 WERU SWIFT, THE VOLTAGE VARIATH
From THE REGINING-TO THE END OF ONE DRALLING
CULE (Fe1d) OF ONE BONE (X 4 (B0)W doose
15 YERA. SUGHT ., THAT IS To SAY, SurPost THE yHLTAGE

VMOUES B vy ont SE&?&W' LUE
To THE TURMING SF A POTENTION ah‘rﬁ'm THE
VARIATION @R FRoM JhE AECIWNING ToIME ETNp of A
tone 1S, Peaul- by WBLTS WHICH 5 GUCH b SMALL
CUANGE THAT THE BonNE AP PEARS STRAIGHT
NETWORKS OF VARIARBLE RESISTORS AMD VERY
LOW-FREQUENCY GENERATORS MAY
BE USED TO GENERATE. Smapm. \NTERRELATE D
BON E-GROUP MCTIONDS QR MITLRG. &BE AS
. ‘ THE MANIPULATON E5F THE POTENTIOMETER (nPUTS
i

i5 SMPUPIED, T hAY BE CNSIDERED TRAT TRE

CONTROLS ™ MAY BEEME MORE AND MoRE

compPUTtR - LIKE , WHERE MANY MoTioN Funam
Y .

2t CENERAED AL
' AOABRIE st SAeA) e Am'-n: :
0 shaptb WANE¥SRMS IN FLACE oF D.C. (NPWTS,WITL

-GWE PBONES. oTHER THAN STRAETH . For ExahPLE. |
_ A SARIRTY TR IPuT WILL GIBE A Wi
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A

NPUT WILL MAKE A 216 BAG Y OR SAWTLITH
upE PONES A RAmP WPAT 70 TRS ENE GATes
(ol MAKE A curlED R ALCHED BoNeE

'3

SPECIi EVEIAVECORIIS AT ALS® bepeerad

DEC 291961

tilher grforsd\ O 74

PRoSIHE THRONG 7 %’% WE- VETLIoRLs . W ORIER.
o PropuC € DES/RED MUTATIONS On 7He BOAES
(Torkripaes Such AS roRS € MOE posy) OA5<tras)
Our YAr/y OEA SN 0 el d Be EXEC(ITED
LAEW TIME ALLOWS,

T Joy-sricks ¥ FING6ER colTRCLS LAY
Teed) DES/ICAE) ForR EASY, MECHAN /4 L
P EAT IO A OF TRE Cort®ols ¥y BE
THE SUBIECTS oF LAT€R MATEArS. SPECAL

INPUTS TFOR FACIAL EXPRESSIONS M BE

LIP MGTIoNg

TR DUCED FROM AIUAL ?AQAL{
USING A NETWORK, OEMIRAIN GALES

Yo

/IT.-TZN‘ ‘
LRy o e
(_"\ VEY A SINOSAUDAL wpm—g& ¢ A7 TUE
"y W-PER PM%E{ PREQUENCY) BB WLl MAKE A
P e ad BONE] A SRR SQUARE CrvPE) WAVE.

wrECRATOR , WrkoldT”

s

P0000900000000000QQ020000PA0p
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ll—{)u-,l (0,
KHE ELECTRONIC SIGNALS <.°N;UNG Qul OF THE
CAMERA ANGLE  NETWORK. ARE REAM-POSITIONING
SIGNALS 5 € Just a5 FINGERS CONTRSL THE PosSiTion]
OF A pENCIL oN PAPER), THE FUNCTIoN ofF
THE <BADRING (AND coLor) NETLWOREK 15 TO GOVERN
TWE BEAM INTENSITM s I DRAWS THE FIGWURE
oR " OAIFTCT,
AresrovtRd- ( HIGH FREQUENCM ) VARIATIONS 1IN INTCASTY
Ao% QCI:'SED WITH 3kIN SHADES # SHADAUS  Telne
warher olc . Which avise fvom the sursAce
VARIATINS lN THE SKIN o ((COLOR VARIATINY 1M
™S ssnst(s MtE.THousl;T OF INTERMS OF A THREE-
. tor.  (MuLll -Colsk) PROKESS HERE , FOR TrAmpE
ﬂ‘,;"{"%,ma—& THREE OISELAY swP&ﬁ“&&%‘é?'{i‘E&}«? .
SUPPERIMBOSEDD | AND EACH SOPE HAS A (™10 FiLTER
ON ITS_EACE. B4 _UARYING THE INTENSITIES OF THE
3 BEAMS , THE QOBBH _OPTICAL IMAGE HAS Fucl
SPECTRUM COLOR. capaitilq. THUS THIS ToPIC
15 CALLED T SHADING (ANDICOIOR  NETWRK , )

THE SKIN VIDBY SIGNAL oNTAINS THE ]
INFORMATION!  ABOUT THE 9 HUSRW~ Ly
CRIHAGONAL DISTANCE BawEE:] BONE AND SKIN, K}
IN THE Futl BASIC FoRMAT THE RAE OF CHANGE &

OF THE VIDED SIGNAL 12 LGED 0 %ﬁ%ta‘ﬁg?“ *
FREPUEN.CY. R IN VALATIONS TO ACCENTUNTE Sl
skiny FEATURES wHIcH occlr Bcrw/cep/ THE
BOCTS or 17 S&8TET EE/NE DLW m THE ||
Foerdl} 89 IFFFKENTIAT IS THE Sern’ 0 . j
A BATE -Of (HANCE 5164°4L /5 oBTA - LELD. A THRESHOID!

't
HSRADI NG é»b _c;:v_L?r{ )Jﬂlnom(

! JETWORE DETECTS ALL RATER) AES K o A
© e —_PPOSCRIBED ABSAUTE VALIIE . THNE CLi1r€D COTAT
D R T THEASHLD Ml 1S Arirl s €D AND

i _ .2, ce used Fo rruod. /aTe fagim l
T -, EOCE EveeTs (Siipons i)

pos 2t

$elhonig

Aré prodUceld /py AccobH AI7E THE
SEIVECTOR. PoSITION tok/'1CH (S A
FUNCTIor) o@F 74#€ PIASE OF 7HE 4y
FREPUEATY ST rle WAV mmrom 774 cuock,
N APDMIBA) A | hvk’rxggwm WOBBLE
SR A FoCys=FLARR MMy E“d"LOYEPr
HTAVY -~ UP fBR TH(CKEN TTHE GES i
AcTiov ALSD BEWG = z SYcHRo-
NolS LOTH PHASE OF" Hifne.SUn \WAVE,
o wet vaea wan FLAT oloR EFFEQS | OR - GREUS OR TEXTURES “HE
wont PN MY BE PRODUCKD BY. @ N SHESE INTENSOY—
MODULATING S16NALS . FRE N TR ThE
BONE GATES M516NED For THAT Puepost. The
rANPUT To THE eites "R a A6l FREQUENCH OF
B GRRTAN hm“nu\ WREN APPLIED_ TO MDULKTE THE BEAM [NTEM
DUILLING TRE ODRAWING OF A PaRMUUAR. PRANE WILL W 6.
A TEXTURE D PATTERN , MORE SPECIFICALLY . y)\DEO
SO, S IINRNGTESIedD OF PRESCRIGED
DESACNS MAW RE APRUED IN. THIS. MANNER To GIVE ..
THESEYP DESIRED EXTERIOR_APTARANCE oF M) AT,
SERtEEET RS A SOAP BOX R JMER NSupfkr
PRODULT | oL A SHIRT PATIERN (N & Fiturt)
o A Ruw PATRRN ON ANANIMAL CHARACR)
(To GENERATED TRis WTEWOTY VIDEo | ANOTHER
SCANNER WollD BE REQUIRED QR A SPT-IMAcE
SCAINING T‘Eaﬁuqén': WRERE LFNCAL MEAN S ARE™™*%)
USED TOo ANIE TRE SKIN-SCANNIDG RASTER OF Tue 4

FLUING SPOT FOCUSED . op. TWo (ok Move
FILNS - WRERE ONE FILM ConNTAINS THCKNESS
INFIRMATION AND ANDTWER. CoNTA(NS SURFACE
coor, PAITORN oR TEYTURE. INPORMATION,




. olm,j\? DLE_UEWQ'\\ AND SN QDN“ER‘)\QN

- DEGUSE. THE D%PLAY BENM 15 DRAWING A I-DINENSUNAL “

ComTINUOUL MANNER. 1T 19 NECE SGARY To PRHIDE
AMEANG of PREVENTING THE BTAM FROM
1 DRAWING ONEBIZ. A PoaTion OF THE IMAGE KHIC
HAS ALREADA DTEN DRAWN., THUS A SREUAL
DENCE FoR . ONERAP PREVENMON™ HAS THE
Qv’:;L&orJ. -OF DOING KA LTI CHOST *“ IMAGE
° ERLAF. 5| INTD
overnp mav e SRS O T TYPES, ONE
“TMPE OKL4RS LoneN TUET BACK PART “ oR PART
S TRE (MAGE ol THT SDE AWRAY FROM THE
VITWER 1S DRAIN, THTS OVERLAP 'S PREJENTED
BPA TURVING OFT THE |UTENSITY of MF BEAN
AORDING To THE VECTaAL PHSIMN of
THE SKIN VECTOR. 1OHICH 15 A FuNCion oF D
PHASE oF THT HI6R FREQLENC, AND 2) .
THE CAMBRA ANGLE (which 63 ERiS THE
P5ITIoN OTDLANE OF PROJECTION Y |
TE 2= TUPE o OERLAP xRS WHEN
ONE PART Ot AN ORJECT oR FLURE OVERIM
ANGTHEYZ PART | oR. LUHERE oNE FIG(IRE
15 \INFRoNT oOF ANOTRER, BY USING A
SPEUAL DISOLAY TupE WHKH HAS (N (T, Two
OR MoRE ELecnoN 6UNS, ONE OF WHILK 15 A
"LRITE " 6UN | ANOTHER OF LOHICH 15 AN
VEVAST "G UN (HAUING SELECAYE ERACURTE
. -GARARIITY ). AND HAVING THE ErASE SUM
A PRECENE . THE WRITE 6UN BY EMPLOYING A
! SLIhT _DELAY N ThE WRITE” Sicnnls (Bath
Lo GUNG GETTING THE SAFE NS SIhALS aeueR)
|* .. _DIERLAP hA4 BE PREVENTED, AS Lol AS THE
. OBJECT o PART OF TRt OBRTECT WHKH
| IS TR BE DISPLYED 1S DRAWN N B PN
- SERUENCE. COMPATIRLY WITH THIS METHBD (hrely, U
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