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cﬂ N}lcs conporef

ANIMATION
SYSTEM




INTRODUCING THE LEAR —

o A~

by @0 -
{ ¢l
KEY MATION e 4710

©® ravgs ==
() FPAVE PEP%Ts =

W Raanes ARE DONE By USING THE ReN DN THE TRALET
W T DRAINGS APREAR ON THE TermINALS SCREEN, PND 50 DO THE ANIMATION RESULTS,

W T oF L THE MRFD RIEEBILIES THAT ANTICS OIN LD, THE: MPACHINE DISCOUERS
WHAT YOU WANT BY ASKING YOU SIMALE. Yés/no QUESTIONS — LIKE A ehme oF-
20 CUESTIONS.

W THEE QUESTONS PPREAR ON THE SCREEN.....Y0U TYRE ANSLIERS ON THE TYRURRR
UEYEOPRD..... ND NEED TD BE A TIING LWZARD. .. ...ONE FINGER 15 ENUFF ——
ANOST AL THE ANWERS ARE A SINGLE LETTER OR A NUMEER,

MW THE HARDCOPY UNIT Wil LI YOU A 600D QUAITY PARR Py OF ANY AICTURE
OR WRITING ON THE SCREEN.

.




THE KEYBOARD.

' 3

H

B ARGIN CONTRO
L ]

TP T
eI ODE®® T T =
> ®®DPT ¥
SO0 D —

TEKTRONIX
ey

TYPING ﬁooss

IF YU MAKE R TYPOGRAPHICAL ERROR you CAN
RUB ouT WHAT Ylvé TYPED BY HOWING DOuN
THE C TR L 8utron wiiH ONE FINGER, AND Ar
THE sAme Time HiT Xl

" UKE SONE eLELTRIC TYFEWRITERS, THE KEYS ON THE TERMNAL wil
KERAT IF YU HOLD THEM COWN FOR LONGER THAN KAV -A-SECOND.
HIT THE KEYS whTH A Quick, GRM, TAP.. .. . BUT GenmLy !l .

W AWKS TIANG 1S USIALY A SNBLE LEMER OR A NUMBER ,0R A
SHORT NAME — TYPE THE (NFO THEN HIT THE RETURN K€y —THAT
SENDS THE MESSAGE ..... NOTHNG HAFFDNS LNTIL Yoy [D THAT. SO
REMEMBER —

EVERYTIME, FINISH BY HITTING RETURN /...

X CAN ALSO RUB ouT LRS LAST LETTER BY
HOLING CowN CTRE AND HTING & ....00
(T TWIEE D RUB UT THE (AST TWD Lérfes
UNFORTUNATELY oy DONT SE& e @30«,
THE LETTERS STRY poa) THE SCREEN , THE Y Re
VUST DT INCLUDED IN T MELREE

H CLEAN YOUR SCREEN" — e screen may cer 0 curreren v

DRANNES AND WORDE —AT ANY TINE You cAN ASH THE BUTTON 1D CLEAR THE SCREEA,

X BREAK — ™5 rey i mreonsr pomine comws owr oN ™6 reey.
USE RETURM TD START OFF AGAN.

[} r
X' m/ﬂe&s THE BUTTON 1D GET A HARDLOPY PRNT OF (WATELERS ON THE SCREN

# CROSSHRAIRS — pre used m pwpos m me maving mmes o Tuen, Q8 our,
ALTER | CHANGE POSIMON ETC D USE _ MiT SPRCE.... THEN RETURN.



USING ANTICS. *

TO 6ET ANTICS LJDRI(INé BELHIN WITH,

R RS
THEZ JMRN/N& ON rﬁlmﬁb

STk W
@ sWITLH oN %
B UTSRYZ s 22RO

AND WHEN YOU
GET “ENTER USERID ETL---

One. ANﬂCS/.‘@D

X K
Dﬂﬂfémmﬂoi:‘iff—“ x A’ # A»

ANTILS 15 Aranie Amd READY iR AN
FIRST A B OF Kousewetr NG

2 e
—P&

7vv~ DA, f Yoo,

FROM NOW ON EUERYTHING 16 QUESTION - AND -
ANSWER . THE FIRST QUESTION ASKS—
— WHICH PROGRAM?..
— PRALO

~CAPTION

—ANIMATE
— PRINT

—VIE

— ODDS'N’s DS
TYPE D/c/A/PI V/ m 00'4

AL S

DRALD — 16 us€b To mase NED DRAWINES OR ALTER 0L ONES — ALS0
POR &IVING PINIMATION INSTRUCTIDNS .

CAPTION — 15 useb For comPOSING LETTERING PROM TEXT TYRED oN

THE KEYBOARD

ANIMATE — ¢ ARRIES tur THE ANIMETION

FRINT — makes THe FINAL FllL COLOUR VERSION

VIEW — 5 UseD 1 ook AT RESULTS

ODDS N 'SODS — DOES misceccineous LITILE THINGS.

S0 1P WU WANT D PRAW SOMETHING ,Us¢ THE DRAY AROGRATY) —
— TYPE D (AND RETURN).

WHEN YOUVE FINISHED USING B PROGRAN, THE MATHINE ASKS "ANY MOKE
ANTICS 2.. Y or N TYRE ¥ FpR YES IF XDy WANT T PO MORE — TYFS
N foR NO T© FINISH THE SESSITN, THE MATHING CAN THEN B& SWITCHED

OFF,



m AMKS Hm OXBERRY STANDARD 16mm FELD GUIDE
Y PR VT b e e e S S Bl L Pt ot | L O R

Acowmoummammwa«ns/rwéms)@’ 0 ;7;::::{:711;:':
MEBUREmenTS ARE MApe AROM THE CANTRE OF THE =i}
CHRRT OUTWARDS ——IN & DIRECTONS N,S,E,W. o1 ey ! i ]
Sizes RERER TD THE THE LWIDTH OF THE PcnuRé AREA 3 e F 1 7

IN INCHES, THE ANTICS FIELDCHART 1S SIMIAR, BUT WY TH LS ST G N W AN SR O
ONE Bil> DIFFERENCE..- N D - T W 1

OXGERRY RELD cHppT

ANTICS FRAME AREA.

RRTO 4:5 (R W)

WIDTH - 1600
HeioHT- ®00.

THE BI6 DIFFERENCE 1S THIS —
WTHE PILTURE SIZE 15 ALWRYS THE SAME!ITS THE DRAKINGS THAT CHANGE SIZE.

YOU DON'T NEED DIFECRENT FAIELD SIZES — USING ZOOM YOU cAN BLow uP OR RebDuce A DRAWING 1O
ANY SZc You LKE — AND YO canN PO THIS INDEPENDENTLY wITH BNY NumBer OF NAFERENT
DRAWINCS ON THE SCREEN TDCETHER,SOMETHING (mMPOSIBLE WTH AN ANIMATION CAMERA ZOOM.
SO0 N ANTICS EVERYTHING RELATES TO ONE SINGLE ARPME AREA — THE SCREEN. ... . .

THE DTHER DIFFERENCE 15 THIS — We MEASURE IN ONLY Tl DIRECTIONS, NOT 4 —&ITHER £fd OR N/5,%0,

O AVOID Minus NUMBERS WE PONT MEASURE AROM THE CENTRE WE MEASURE FROM LEFT, TO RIGHT (€/W)
AND FROM BOTTOM T0 10P(NS) THE MEASURE 16 1000 ACROSS THE AULL WIDTH OF THE SCREEN— 80O
POR THE HEIGHT - (LFT SIDE OF THE SCREEN (1S ZERD /) — CENTRE 15 S00 E/) — RIGHT SIDE ($ 1000 €LY,
BoTOM 0P SCREEN 15 ZERO NIS — CENTRE 1S 400 NfS — TOP 15 ZOONS.THESE LNITS HAUE NO ABEOLUTE
HLE — THEYRE NOT MILLIMETRES, NOT INCHES — THEYRE RURELY RELATIVE TO THE DRAWING ON THE
SLREEN, (WHATEER SLE THRT MAY BE — A TINY HARDCOPY ARNT.OR A B8l 6 ORIGINAL DRWING,0R BLOWK
WP oW A CMA BLREEN —IT STILL MEASURES 1000 wotsiEs ACRESS. WHY 1000 T— IT5 THE SMAUEST
ROUND NUMBER THAT 15 BOTH EASY T WORK WITH,YET Cries PENTY OF ACLURACY —IF YouRe MAMIURR
WITH CONVENTIONAC FIELD CHARTS [T REATES UerY ERBILY TD A ID"AGD DIVIDED INTD HUNDREDTHS
OF AN INCH — FROBABLY THE MOST COMMONLY LEED SIZE-. ‘



WING THE FIELDCHART.

COMBINED PIELD CHPART PND FRAME MASK.

4 ' THe BLACK SURRDUND MAKES IT evsy TO Déubé
i | HOW TO PLACE YouR DRAWING ON THE SCREeN—
THE CORNERS OF THE CHART ARE CUTAWAY 50
YOU CAN MARK THe CORNERS ON Tre DRAWNG.
| THE FlaD CHPRTS ARE RVRILABLE IN R WiDe
RANGE OF S1ZES TO SUIT DIFFERENT 51268 OF
DRAWINGS .

POSITIONS PND Sizes ARE OFTeN NexDeD foR ANIMATION FX — FRINSTANCE, THE STRRT AND
END POSITION OF A PAN — OR THE CENTRE OF ASPIN OR ZOOM. THESE M EASUREMENTS
CAN B& mADE DIRECT FROM THe DRAWING WITH THE Fledd CHPRT

YOU AN GET THE Size AND PosrmoN
OF A DRAWNG BY UsING —
—GUE SIZES AND POSITIONS ' —

Gr—qr—»‘\r N
TN /N

N e [ 2.
JL':JL'J’ -’JL‘~?JL J;s.r' 3
QHE&“L‘:&')‘"‘E"
e e

oot | |amang

DR

Zd A kaz :

INSTRUCTION” DRAL) AELDCHART®
TO GET A PELDCHART DRAWN ON

OP ANY POINT BY USING —
“Glve POINT NUMEBERS™

DRAWINGS AN exTeND peyoND THE ScRéen PRéR

AS PAR AS You Like IN ANY DIR&TION.

X 10 THE RIGHT OF THE SCRGeN el /vumaees
CARRY ON GOING UP

\_Q XD THe Lo u)/é;uumaeras m&w«s S
= F=—> X ABOVE THE N NUMBERS CHRRY ON U
o = =S — = ¥ BaOwW THE ScRaen, N5 NUmBERS ARE MINUS.

ScReEN ﬁke;:}—&ﬁ

‘e?m ~1500

A PAN BALKEROUND. e [/WT/CS TV AREA.
8 )
FILm PROUECTOR ,
Xy | | FLm cameh
| 1
ok o | ' FiLi ->Ueo
AREAS. FINRL TV AREA,

[P YOURE WoRKNG UIR FLm
ONTD UIDép NOTICE HOW
SMALL 1S THE ANPL ARGA
You eeT!!




ANIMATION CHRARTS.

CONVENTIONAL (L PNIMATION USUPLLY STARTS wiTh A’ BAR CHART, WHICH GIUES AN OVERALL
DIAGRAM OF THE FILM,SECOND BY Setonb. TIMINGS ARE INDICATED eXACTLY, BUT THE ACTION (S
DESRIBED VERY simPLY — "HE WAKS PLONG... - -. SMOPS . 3T Jamps N THE PIR...... ETE,

jNS40R [T de lt s Ll L kdad i E 1 T dedd g L T11T7 01 Ans
Lﬂ#“”#ﬂif'"*%}‘r{“ .ﬂ,ﬂ‘{ 3.',,,?'}%‘({;3’“ ¢{{:_=~l P l Ldadd
> e . :

L —— R — -
H‘I’;_&gg“ IHHI [T SS= S TII BY ]'ug‘h' 'h{i\[ ¢Hl’ 'H; HTHIN

B8AR CHART.

WHEN AU THe CELS HALE BN DONE, 567 GE o W aums //; : s
EVERYTHING 15 WRITTEN ON A e (coewm®)  (ATriak
DOPE — SHeeT — THESE ARE THE . T L 75 *lp o
INSTRUCTIONS 10 THE ANIMATION ot T Ny RS T T CH S P P
CRMERATAN P L TRE CELS ARE : e - SR N
NUMBERED, AND THE DOPE SHeeT 3 g A ; Yl
SHOWS WHICH Cels ARE NEEDED MR : B g (o .
FOR EVERY ERAME OF FIM, THE : : B R S
ORDER OF THE CéL LevaLs,AND THE : X : SR e NS
POSITIONS POR ANY PAN,TILT, SPIN = : £ o B 1
OR ZOOM MOEMENTS, [ e : ' R R
- . i e 2w ? s
IN ANTICS, (T6 A WHALE LOT : : w2 j .o
SIMALER - YOU NEED ONLY ONE e 4 : e i g
CHART—-WE CALL |T NUST THE : 3 ' FR- <
"ANIMATION CHART "— AND THIS 15 : : TR 2 B RS
SOMETHING INBETWEEN A BAR CHART = Srecpd P S
AND A DOPc SHEET. WHATS mMoRe, ' e
ONCE YOU Becomé AAMIIAR WITH \ B
THe AX You CAN PROBRBLY MANAGE R
WITHOUT A CHART AT ALL. ... TO BaoiN T A 1
WITH THOUGH, you SHOULD ALWAYS b |
MAKE SOME SORT OF CHART ON S0Mmé ' R
SHRAP OF PAPER.. ... L gpde |
THIS 15 HOW T0 B IT..... o G {
bt it A
: Piz .+ 3
o e (Fre) = Laom
:% - e T 3
7 : L 4
:—f{ i y :i ;
i g S v i b
5—: L ‘ Yas) Lax 5 g | I
the . | ! .
' :j J j Il : I !
- ol |

Dore, SHEET.



“THE BNTICS ANIMATION CHART.
THE ANIMATION PROGRAM (WORKS UKE THIS ——

A Yo START wiTH SOME DRAWINGS ON THE TABET.. ...

& FOR eAcH DRAWING YOU Decibe wHAT FX YOU WANT IT TD DO, AND WHEN. ..

M YOU CAN RLSO HAWE EFECECTS HRPAENING ON INDIVIDUAL cers of 4 DRAUING. .

H AND..... (GET THIS)).....IF You HAve MO FX ON A DRAWING IT DOESNT POPERR.......

PRINSTANCE IF YOU HAVE A DRAWING DOme A PN ALROSS THE SCREEN AROM ARAME 571 1D RAME
160, THeN mom FRAMES 1 7D S0 1T SIMALY WON'T PPRERR ON THE ScReeN. S0, You ¢AaN HAVE LOTS
O& BiT5 AND PIECES OF DEAWINGS IN YOUR ALE, AND YU JusT PUT THEN) WHERE YOu WANT THEM

WHEN  You WANT THEM — I£ YDU ClUE THEM NOTHING 70 po, THEY DO NOTHING /...

|
£ N

DR EXANPLE.. . ... LK HALE AD DRAWING 2 ..... THE BACKGROUND. ... THE Mesh IN THE DESERT.
DRAWNG 1 —THe UImATE

NG RSH.

THE ID¢A 15 THAT WE PAN ALROSS THE DESERT (FRAMES 1 —200). .... HALE-WRY ACROSS THE 15
COMES ZOOMING AND SPINNING OUT PROM THe MESA (POINT R) RIGHT PAST THE 'CAMERA. . ...

veee B CHART OF THIS LJOULD LOOK LIKE THIS,.. ...

ART 0° | _eNBgpo®
Z___._,___l/ i NOTICE ... AL THE
FRAMES PRE oDD NUMBERS !
THATS BECAUSE. .

X we START AT FRAME 1,
A We Dousle -ARRME,
(FRAME RePERTS = 2).

[ s7eADY SPIN.
“""\sw

b

STEALY 2007}« | appn

&
START 29, ND PONT '’
. 2500 e/ 200

Njs — 3570
REFLATS OF THE CDD OMES
wo® BERe . ..,. RIGHT ¢
o ] * 0Ny The: oD ARAMES
NEW.
< sl7eaby  PAN . ——> | B SO FORGET THE EUEN
5|7 m NUMBERS, JuST USE THE
R a3 250 OB ONES — AT LEAST T0
U BESIN WITH... ..
PRAME F?gr;é RAME
4 181 449 «
THIS CHART AAS AL THE INFD NECESSARY FOR THE SERUENCE... . .- - AL We Dp NOW 15 THPE (T

INTO THE MACHING,AND THRT COES UIKE THIS. .......



CETTING THE INFO INTD THE MACHINE .

LIKE THE DRAW PROGRAM, THIS IS DoNE WITH QUESTION AND ANSWER . WHEN YDUAVE FINISHED THE DRAINGS,
YOU GET A CONVERSATION THRT GOES LIKE THS ........

INFO
SPIN.

INFO

Zoonm.

%/D
R
PAN.

INFO
R
SERY

MOVEMENT.

INFD
SRy

MOYEMENT.

INFO

STEADY
MOUEMENT,

DRAWING 1 - FISH - ANY FX ?

YES

TYPE FX NAME ?

SPIN

START FRAME, END FRAME ?
10\ 18\. =
MOVEMENT CONTROL ?

STERDY.

START FRAME, END FRAME ?

\on ()

FRAME 101 - WHAT ANGLE ?

FRAME 181 — WHAT ANGLE ? /

300

TYPE FX NAME -

Z00M

START FRAME, END FRAME ?

MO\lrnovxE}:T com*:o? E | //

sTERDY

START FRAME, END FRAME ?

iov 13\

FRAME 101 - WHAT SIZE (PERCENT) ?

i€

FRAME 181 — WHAT SIZE (PERCENT) ?

250

VANISHING POINT - POSITION EMW 2

200

VANISHING POINT - POSITION N/S 2

350

TO FINISH HIT RETURN......

m srendby (8.
MOVEMENT

DRAWING 2 — BACKGROUND - ANY FX ?

YES

TYPE FX NAME

PAN

START FRAME, END "RAME ?

R

MOVEMENT COWTROL ?

STERDY. oy bcien

START FRAME, END FRAME ?

\ \aq

FRAME 1......WHAT POSITION B/W ?
FRAME 199....,.4HAT POSITION E/V 2
=TS0
g

TVPNG THAT AOT MIGHT TRKE A6 LN AS 3 Lowoe MNUTES.... !
THEN (T5" ANY MORE ANTICS "~ YES A FoR ANMATE” — AND NOW Wé CET
B PLAYBACK OF THE COMAETED CINE-TEST ANIMATION.



- THE COMPLETED UNE TEST.

— i s ks = =N
4 < L
=) L s
Rane FRAME 5[ FRAME O
HOLD 2 HOWD 2 HOLD 2
P
= &= \ o
f’*ﬂi&'\{w\k e 5 oeia e
= e s S o —
ﬂ
- (=3 =3 (=13 o (=3
=1 < =3
(—} = =1 e
FRAME 1L AME (21 RAME (3t
HOLD 2 R“ap 2 HOW 2

.

e
P>

-

frAmE 1]
HOLD 2

A D
\\"\'—_
h
! SR
—
- = =
= s N
Rene (91
HO 2

6 THATS OK YOU CAN O STRAIGHT ON AND AILN 1T, 0R PLOT IT,0R PAINT IT OR WHATEVER, ... AND THATS (T2!!

W UNE TEST DRAWINGS ARE PLWAYS TRANSPARENT! THE OFPAQUE HIDING ONLY WORKS i THE PAINT FROGRAM,
AFTER THE uNe TesT 15 Ponell. .. .




MOVEMENT CONTROLS.

THIS 1S THE MOST FUNDAMENTAL CONCEPT IN ANTICS —GET YOUR HERD ROUND THE ONE AND You'le
GOT THE WHOLE THING SUSSED — APTER THAT ALL IT TREES 1S PRRCTICE AND YOU'lL WRSTER
(T IN NO TIME. ... . .

THE DIFFERENCE BeTeen effects AND conmrLs —2

EFFECT = WHAT KIND OF MOVEMENT

MOVEMENT CONTROL = How THE MOVEMENT GOES

MOVEMENT—
STEADY

IT WONT APREAR ON THE
SCREEN UNLESS YDu GIVE
IT 30me efFect 10 bo.

FRINSTANCE , SUPPOSE THIS
15 THe DRAWING JUST AS
YOU DD 17 STORED N

THe MHMW&h E

ST THIS STATIC POSITION
AND NOTHING eLsé —
NO MOVEMENTIH...

o 3y
JUST THIS STRTIC POSITION
AND NOTHING £L56 —
NO MOVEMENTM . .. .

MOSTLY, THE ERFECTS USED BY THEMSELYES ONLY PRODUCE B STATIC. POSITION. ... .
¥ TO GET MOVEMENT— YOU MUST Usé A ConTrROLY....

A sTANC ZOOM 56% 2¢
wiLL qive you THIS .. . .

OR...
A smc PAN, swerep
DISTANCE 300 £/, witk

QiE YOU THS...
e




2 BANC MOVEMENT CONTROLS,

PAN useb onN 15 OWN WILL SHIFT THE PRAWING —BUT ONLY TD A STRTIC POSITION.
MT USED OV 1T5 OWN WILL SHIFT THE DRAWNG — BUr ONLY TO A STATIC POSITION.

ZOOM USED ON |T5 OWN WILL SHIFT THE DRAWING — BUT ONLY TO A STRTIC POSITION.
S_md USED ON ITS OwN WILL SHIPT The DRAWIG — BUT ONLY TD A STATIC POSITION

SOMentmes You mAY WANT THINGS IN A STATIL POSITION, 50 FX ON THER OWN (AN BE USEAUL .. . ..
BuT THE WSURL 1DER N ANIMATION (5 THAT DRAWINGS move!!. .. . .

THERE AR TeN MOVEMENT CONTROLS,AND ANY OF THEM CAN Be Useb To CONTROL T MOVEMENT
OF ANY OFTHE FX.(JusT AouT)
START BY GETTING FAMILIAR WITH JUST THESE THREE SIMALEST (ONTROLS.... .

5T5F’DY- R STEADY MOUEMeNT GOEs DIRECTLY £Rom
AT B AT A COMAETELY CUEN STERDY PACE

— T ¢AN RE Used T0 CONTROL POSITION,
SIZE, ANGLE OF SPIN, CHANGE INBETWEENM G,

AND JUST ABOUT ANYTHING £(5€. . -.

SMOOTH. A smeom movement mso qoes From A B
BUT “"CUSHIONED '— e IT STARTS GENTLY,
ACLELLRATES UP D AALE WAY, THEN SLOWS
DOWN, AND FINRLLY comes GenTLy TD REST. - .

DOUBLE. # voueLe movemenr oes N Two sTPees ~ARST
RomM B 10 B, THeN AROM (3 © C . Posmon &
AN Be THE sAME AS A 1R You wWANT, 50
DouBle |5 THEN GONG FRom P 10 B AnD
BALK TO A .THE MOVEMENTS IN DOURE cAN Be
EITHER. STERDY OR CUSHIONED:

A A CUSHIONED.

THE COMBINATION OF b EffecTs — HOLD, PAN, TILT, ZOOM , SAIN, CHANGE .

ToCETHER WITH 3 CONTROLS — STEADY. SMOOTH. DOUBLE,

WILL NOT BE ENOUGH TO MAKE SNOW WHITE AND THE Seven TROUS BAT wWITH A UTTLE
IMAGINATION IT WUL TRKE YU Quie A LONG WAY, AND PROVIDE YOU UWNTH HOURS OF INSANE
AMUSEMENT, ONCE  YOUVE MASTERED THEM YOUR BRAIN wWill B& READY LR THE FINAL BLAST —
AU THE REST OF THE FX AND CONTROCS!. ..



STERDY AND SMOOTH - FUll DETAILS.

STERDY AND SMOOTH BOTH MPAKE B MOUEMENT THAT GOES AROM THAT STARTS GENTLY, RULELERATES UP TD HALE WAY, SLowsS DoOWN
ONC POS(TION AT ON& FRAME 10 ANOTHER FaSITION AT ANOTHER AGAN, AND (OMES TD REST GENTLY — THESE MOUEMENTS CAN BE
FRAME — STERDY MAKES THe MoVEMENT (O AT AN EUEN STEPDY USUPUSED GRAMICALLY LiME THIS ——

PACE AL THE WAY “THROUGH, SMOOTH MAKEL A CUSHIONED MOEMENT

STEADY.

ROM ONE POSITION TD PNOTHER — The. PAKE 1S COMALLTELY UNIFORM ALL
THe WAY THROUBH SO IT STARTS AND ENDS WITH A UERY SupbeN JERK —
— STEADY 1S MOSTLY Used FOR WMOVEMENTS THAT START AND END OFF SCReEN
—UKE A PAN THAT (0&S CONTINUOULY PLROSS THE SCREN — 50 You WON'T
SEE THE BUMP WHEN (T STRARTS AND STOPS.

— OR R CONTINUDUS PN THAT GOES STERDILY — A STERDY SAN AND A STEADY ZoOM- STRRTING
AL THE WAY THROUGH A Scené. AS AN INVISIBLE POT , ENDING OFF THE SCREEN.

SMooTH.

WHEN THE STARTING AND/0R
ENDING OF THE MOVEMENT 15
ON THE SLREEN _ 1.£ If THE
STRART AND eND PRSITION (S
ROR ANY (ENETH (F
TINE 175 USUARLY BETTER i
T USE SMOOTH, THE SMOOTH f
MOUEMENT (N ANTICS 1S KON
TECANICALY RS A SINE LRUE
MOVEMENT (T (S THE BASC FORM OF ALL NATURAL LAUE
MOVEMENTS — GUERY KIND OF WA, NEBRATION OR O5UUATION
N NATURE FOULOWS THIS FokmM OF MOVEMENT. The sie-LOAvE
MOVEMENT HRS A PARTICLULAR Y PLERSING FEEL 5 IN ANTICS
WHENEVER YOU ARSI POR A SMOOTH MOvemenT Ts (5
WHAT YOU (il GET. FOR OTHER TYPES OF LUSHIONED
MovEMeNT, se e DeTanis iN TRAER mip WANDER

A SMOOTH PRN— NOTKE HOW THE DRAWINGS
ARE SPAED — CLOSE TOGETHER AT STRRT AND
END (SLOW MOVEMENT) — SPALNG WIDEST Al
THE MIDDLE (FRSTEST MOVETENT).




INFD FOR STERDY AND SMOOTH.

HERES THE. QUESTIONS THE. MAHINE ASkS FOR A STEADY OR SMOOTH MOVEMENT ——

STRRT FRANE, ENDFRAME 7.
o cCP

TIFE TWO NUMBERS,AS foR FX,BuUT THERES ONE Bl6 DIFFERENCE —

M Uiiia tr,

D LENERAL RULE FOR ™7 f ?
,MMVEMBVTWS--—

7 71 TEINT S

l

N ORAWINGS AND CELS USE EFFELTS —EFFELTS USE MOVEMENT CONTRALS!

MW DIFFERENT DRAWWG OR CEL FX cAN USE THE SAME coNTRaL!
W START AND END FRAME OF A CONTROL CAN RE QUITE DiFFERENT FROM THE EFFECT USING IT!

A Berore THE START FRAME — YOM GET THE STRRT POSITION !
N AFTER THE END FRAME — YOU GET THE END PISITION!

PAN MovemeNT — SMOOTH.
BETWEEN RAmes TS5 —150

@) START FRANE ... WHAT POSITION?..

A MORMENT CONTROL AN BE PPPLICD To PRACTICALLY ANY EFPELT...... PAN FOSITION,

Z00M SiZ& , SPIN ANGLE, FAPE COLOUR, FOLLOW FPONT NUMDER ..... THE QUESTION YOU
GET Wil ALIAYS ASK THE APPROPRIATE GUESTON — WHAT ANGLE (o )I... "WHAT
SIZE (PERCENT)' .. ... WHATEUER (NFO IT IS, IT will TELL YOU WHAT IT TD KNOW- -

@enp FRANME ... WHAT POSITION (N/5)?...

OR WHATEUER (T (5...... TYRE THE NUMBER, AND THATS IT FOR STERDY AND SMOOTH.. .. ..



bousLE.

DOUBLE (5 THE 2 -STRGE UZRSION OF STEADY AND SMOOTH — ( VE ALRERDY GIVEN DETAILS OF
THE CHANGE WITH MOVEMENT CONTROL...... s HERES yusST A FEL) EXAMAES OF

DIFFERENT VARIETIES OF A POUBLE MOVEMENT

STERDY,

R8.c.
GCONG UP.

A To B AND
BACK 1O A.

MIDOLE HOLD
A SINGLE FRAME .

AB,.C
GOING DOWN,

A-DowN T B
upP 10 C.

MIDDLE HOLD

A SINGLE FRAME.

CASHIONED.




ERAPHICS ANIMATION - BRSIC £X.

THESE ERELTS (PPART AROM CHANGEARE EXPCTLY THE ALPHABET OF FX — WHATHER. YouRe DOING YOU NERRLY
SAME RS ORDINARY CRMERA MOVEMENTS, BUT WiTH ONE RUVANS NEeD A BIT OF HOLD, PAN 0R Z00M, GET TO
BI6 PLUS —YOU CAN HAYC MANY DIFFGRENT c&LS AND INOW THESE FX PIRST — ONCe YOUVE MASTERED THEM
PRAWINGS DOING DIFPERENT MOIVEMENTS AL oN THE TRE REST 1S apsy,.. .. .. -

GLREEN TDGETHER . THEE PRE THE WWELS OF THE

L
-‘n.‘“}‘.l‘.kvh‘ e

Zh)

o

HOLD. mmzs A prmonc AReAR on THe scréeN PAN.  sHifTs B DRAWNG SIDELIAYS ACROSS THE SCREEN
WITHOUT ANY MO menT. (€/ DIRECTION). CONTROLLED BY MERSURING THE
DISTANCE” YOU WANT [T 1D SHET.

TILT.  UKe PoN, Bur VeRTICAL (N5 DIRECTION). ZOOM.  (HANGES THE size OF A PRPWING — CONTROLLED
BY PERCENTAGE Size RELATIVE TO YOUR ORIGIMAL
DRAWING — (AN BE ENLARGED OR REDULED.

SPIN,  TURNS A DRAWNG AROUND ~ LONTROUED By CHRNGE  INBetWeens ErRom oNE DRHWING T
AN(pLe, MERASURED IN DEGREES. ANOTHER — EXALTLY THE SAME AS
THE  TRANSFORMATIONS 1N ey ANIMATION.



HOLD — FUl, DETRILS.

HOLD 15 MOSTLY USED WHEN You WANT A DRAWNG TD S/MPLY ‘I
RAPPEAR ON THE <cREEN WITHOUT ANY MOVEMENT — LIKE

E'RINSTANCE, A STATIC BACKGROUND. THERE'S ALBO A FEW
OTHER USES, S You'll Sée,,. ...,

WHEN You AsK FOR B HOWD THESE ARE THE QUESTIONS THAT
COME “OAP i v vsrs

Q) STPRT FRAME AND END FRAME ?

AL FX AND CONTROLS BEBIN WITH THIS ONE. YOU'RE SUPPOSED TD TYPE ROTH NUMBERS ONE AFTER
THE OTHER ON THE SAME LINE (SPACE INBETWEEN OF COURSE) — BUT IF YOU ONLY TYPE THE
START FRPME THE MACHNE witl RSK POR TH: END ERAME.TE YOR WANT AN ERFECT PPPLIED wisT TO
ONE SINGLE FRAME, PAT STRRT ARAME AND END PRAME THE SAME.

YTHE ERRECT 15 APPLIED EUERY FRAME AROM START FRAME TD e FRAME INCUUSIVE..

% HOW 15 AAPUED IS UPTD YOU.., .LUN IF NOTHINGS HAPPENING (Like ASAN OF
NOUGHT DEGREES) THE IDIOT MACHIVE STILL REUGIDUSLY DOES IT.... ...

R AS NG fS s AT (£RST ONE CEPELT BENG APPUED ON A PARTIGILAR FRAME
THE DRAWING Wil RPPEAR ... 0N ARAINES WHERE NO @FECT 16 Bemio APPUED, THE
DRAWNG DOoES NOT APPEAR.

RNO DRAWING £X = NO DRALING.

* DRAWYNG £X BUT NO CEL FX = WHOLE DRAWING PPAGARS |

*DRALWING FX AND Cer X = OY cas wiTH EXHAFRENING WLk RPPEAR,

THATS THE NORMAL RULE —THE IDER OF IT IS THIS..... FOR SIMPLE ANCMATION, YOU CAN JUST USE-
DRAWING FX — ND CEL FX —AND YOU GET THE WHAE DRAWING.....,POR MORE SOPHISTICATED STURF
WITH BITS CHANGING INTO OTHER BITS AND URRIOUS THINGS OOING ON, You CAN STICK AL THE
D!HZéQ':NT BITS AND PIECES INTD B SINGLE DRAWING BND VUST RNIMATE THE BITS YOU LWANT, WHEN YDOU
WRNT THEM,

(QNORMAL FRAME REPEATS /EXTRA.,

YoU CAN CHANGE THE PRAME REFEATS ON PARTICULPR ARAMES BY TYPING A NUMBER HERE —
FRINSTANCE 1P YOu WANT P HOLD OF 100 FRAMES ON FRAME 75, PUT (N A HOLD STRRTING +RAME

75" ExXTRA RefeATs 100, INSTEAD OF THE NORMAL ReFEATS (2, sav), YoulL GET 100 (98 EXTRR), YOU CAN AUT
THIS (N ON ANY DRAWING OR CEL, THE RESUULT (S THE SAME . FRAME TS5 REPEAT 100 Wit DO FROM

76 TO |74 — ANIMATION STRRTS AGAIN Reom |75,

@GNORMAL DRALY/DRAW ALL CELS/DRAW NOTHING.

NORMAL DRALY MEPNS -THAT THE NORMAL DRAWING RULE FOR FX PPPLIES. DRBLW PLUL CLS MEANS THAT
AL CELLS WL APREAR WETHER THEY ve GOT ANY FX OR NOT ., DRAL NOTHING MERNS THAT THE DRAWING
OR CA WONT PAPERR CUEN IF IT HRS GOT OTHER AX GOINE. THAT SOUNDS A BIT DAFT, BUT THe Time
YOU'D USE IT would BE A SITUATION UKE THIS —

SUPPOSE YOUVE GOT PRAWING 1 DONG A CHANGE T0 DRAWNG 2.... DRAWING ONE Does THE STURS
SO YOu DONT NEED DRAWING 2 ON THE SCREEN AS WELL . BUT If YU WPANT DRAWING 2. 0 BE
ANIMATING WHILE THE CHANGE 1S HAFPENING , THEN YOULL HPVE 0 "BANSH!IT Wit 4 NO —DRAL
HOLD:cr ., OK Z IF NOT NeveR miND!TD BeGIN WITH YOU CAN JUST STICK LITH NORMAL DRAWI,,..

RMAL DRAW
N'guws 0K




PAN AND TILT — PalL DETRILS.

PAN 15 Us€D TD SHIPT ADRAWNG SIDEWAYS AROSS }
THE <CREEN (€/10 DIRECTION) — TIT 1§ UseD 1O
SHIPT POSIMION UERTICALLY (Nfs DIRECTION). WHEN
YOU ASK FOR PAN OR-TILT, You GeT TRESE
QUESTIONS. ...,

@DSTART FRAME/END PRAME.
SAME RS AUGAYS. ... (56€ 'HOLD' DETALS)

@ WHAT POSITION...?
Y 300

/ﬁm.....w% ﬁ Nam&e‘ "mavgs iT up

- MNVING. ... TYRE A NUmMBeR. ORGINAL

POSITION

i YOU TYPE A NUMBER HERE, YOU JUST GET A A
STATC POSITION THE NUMBER YOU TYRE DETERMINES \ 7o e
HOW FAR THE DRALIING (S SHIPTED,.... 30 IF Yoy RIGHT.
TYPE ZERD , THERE'S NO SHIFT..,... YOU GET THE
SAME As IF You'D JUST DONE A HOW. 1P ypn T
AN ORDINARY (POSITINE) NUMBER PPN Wil S#1PT THE
DRAWING TO THE, RIGHT, TILT WL SHIPT 1T UPKARDS,
(€ YOU TYRE A MAMS NUMBER (NCGATIE NUMBER) PN ~300

PAN SHIPTS IT T0 THE EFT, T SHIFTS IT PO, o PP LT ~300

TO 6ET A MOVEmeNT, You mustT HIT RETURN
O W& A MOVEMENT CONTROL— INSTERD OF-
TIPNG A STATIC AOSITION, You NOW TYFE THE:
NAME OF THE CONTROL SFFECT YOU WANT —
WHAT HAPRENS THEN DEPENDS UAON WHICH CONTROL YDU ASKED IR ... CACH CONTROL, ASKS AR
THe INFO IT NEEDS —TURN TD THE APPROPRIFTE PAGE T0 AND OuT THE DETAILS .

B
EXPMPLE. ... . HRES B PEN BACKGROUND (N T ORIGINAL DRAWN @

FIRST Mersuke TS SIZE .
= 4

1000

) 1
f._- SCRGEN Sle—j—

- o |

= ==
: : : _j
] [ =1 =S

\.
X

e
/ < &

= T éf) G

START 0€ PAN....

WITH (T SHIETED 150 (70 THE RIGHT]

END OF PAN...

b 17 StipTEp — TSO[TD™HE W]

50 A STEADY PAN Woul 3£ A
STEADY movemenT STRRTING
postioN 750

ENd Pasimon —T50

“THATS 1T M




Zoom - ul, DETALS,

Zoom 1S UseD O ARY THE NZE OF A PRALING
OR Cet — HERE'S THE BRUESTIONS YO GET..... {

QD START FRAME, END FRAME., ; S
SAME AS AUOAUS.. .., 566 HOLD' DETAILS. '
@sizev?, ... STATIC/MOVING.

TYPE A NUMBER OR Use A MOVEMENT CONTROL.

SIZe 15 GIKN AS A PERCENTRCGE OF THe
ORIGINAL SIZE.. ....

LI
Fbm;c

e h S

0% — NO SiZ&.... A TNY DoT, S0% — HALF SE .

N\ 1000% -TeN TImés sze

@ UANISHING POINT 2. STTG/MOVING,

THE UANISHING POINT OF THE Z00m 1S THE FONT

THe PUTURE ZOOMS IN AND OUT OF, WHEN THE Z00M

SiZE 15 1008 You CET THE ORIGINAL PRAING AT

TS ORIGINBL 526 AND 1N ITS ORIGINAL ASITION .

WHEN [T5 O%size 1T DOWN 10 4 TNY POT, pip>

THS WILL [3€ POSITIONED AT THE VANISHING FOINT. OTHER SZES
PoLLOW THE SAME UNE., ...

THE VANBHNG PONT CAN BE STATIC OR MOVING. ,.,.FR ASTATK ONE Bie THe RsimoN
Gl AND THE FOSITION N .. POR A MOViNG ONE,YOU CAN Use fr CONTROL AR ErmeR N5 OR
W ..., OR fOR BOTH,

HRES A LIERD CHE.....
WHAT HAPRENS 15, IF YoU GO BELOW) ZERD 3I12E . THE PICTuke
STREIE HROMNG AGAIN A~ UPSIDE DOLIN,

| r‘i 5t F - -
= | | T e
| = = s g
X ey I
-—a—-’; = Qv\—; - b S o O
! S e
= — | | >
——— s i | —
' B e o S M R T, 5, R o R W
/ B = T | e { e
TSTAnC UANISKING POINT (N THE STANC UAMSHAYS FORT TOP (EFT STANC UANISHING FONT 108 RIGHT UAMSHING POINT MOYING ALONG TOP
CANTRE OP ThE SCACN ,5//“"500 CORNER iy~ O NA - 800 CORNER €/°1000 NS ~ 80O OF scRseA - STEADY MOVEMENT
S 400, 0™ (00
N5 - 200

ot

NOTILE HOW) THE ZOOM

£ <
- [ S
S

A | yn oo PRAMES AR, sPACED -THE
A ND\/ aes | === gvgmw;&(m RATIO)
H " | = D i NEXT 966 S,
|

TECHNICALLY THIS 15 cAULLD
A WCARITUMIC ZOOM.HD
WEVER IE You STRRT

ZERD Sre, 1T will
BE RATHER MANY PRAMES
BEFORE THE DRALING £
Bico.. ... STARTING FROM 1%
O0R 2% MAKES A (i DIFFERENLE !,

TP

“Zoom 0% ® (00 zoom 2% To 100%
SAME NUMBER OF FEATHERS..... DIFFERENT sPAciN®G!!.




SPIN —FUlL DETRIS.

SPI0 15 WED 70 TURY A DRALING ROUND - 0R SIMPLY TO CHANGE 5k 8
V% BNGLE ON THE SCREEN. HERES THE RUESTIONS.. .. . R e T
e = 7 A }
D sTPRT PRAME , END FRAMEY, AV 4
SAME PROCEDURE A6 BERORE . .. - . TN 2 '
\“‘:’(_. / \ A
@ANKE T STATIC/MOVING. e
TYRE A NUMBER OR Use A MOEmENT CONTROL AWGLES ARE MERSURED 50 / '
IN DeGREES.,. .., 360°1S A AULL 714%” BEP 15 THE SPme FS OF..

) S -

CPsPN = ORIGINAL DRALING W'> QUARTER TURN (80"= HALE TURN 270° =% TN 260" RUL TURV .

I YOU TYPE A SINGLE STRTIC NURBER, THE TURN 15 MADE ANTI-CLOCKUNSE, TD TURN T THe OTHER
WAY You CAN EITR TVRE B MINUS NUMBER, OR SUBTRALT THE AWELE PROM 3607....
PRINSTANCE TYPNG —20° WILL SHPT IT 20°CLOGKAXSE , AND SO Wil ITB& I1F You TYFE 3600
STATIC SPINS ARE PARTICULAREY USEPUL IN) COMBINATION) WITH OTHER ERFECTS. ... LkE PRI
OR LT, THESE EFFEcTS OMLY WORK EITHER HORIZONTALLY OR VERTILALLY..... SO IF YouU
WANT SOMETHING PANAING ACRDSS THE SCREEN AT AN ANELE, You ARST &ve [T A
HORIZONTRL PAN, AND THEN COMBINE IT WITH A STRNIC SPIN........ .

WHEN YOu USE A MOUNG SAN TS 15 THE RUE ...
RIF THE ANGLE BOES UP THE SPIN (S ANTI-CLOCKINSE
K THE ANELE 60€6S POWN THE SAN 1S CLICKRKSE .

PAN.
B CENTRE ROINT Z.... STATIL/MmOVING.

THE CENTRE POINT 1S THE FOINT THE SPIN SPINS AROUND .. . LIke THE LANBHING
POINT OF A 200m, IT CAN BE STATIC OR MOVING. .- . THRE THE ROSITION EL) ANDN/S
fOR A STATIC LENTRE RINT,OR (€ A QONTROL DR EITHER OR BOTH WHEN you
WANT A MOVING CeNRE FOINT....,

EXRMAES. .. ..

PAN COMBINED WITH
A STATIC SPIN =30°.

S
&

% D%

N

X

alk

N
&

m§¢$u§
Sl 5

“gv

{
i

g

i

A

L

S
NY]

J$%
O
S
&
Q

STepy soN 8 360° = 7 TURN AN -CLOKWISE STEeADy spiN O 16 T20 (2 TURNS Mn—cwa«ase)
COMBINED WiTH PAN. 15,900
STERDY SAN 260 0° = § TURN CLOCKLISE . > 300,
RSee ComBINING EFECTS for NoTes oV HoW)

To (DMBINE EFFECTS TDGETHER .

5
B

O
o




CHRANGE — AROM ONE DRAWING TD ANOTHER .

(HPNGE DOES IEY INBETWEENING, SAME
A5 YOU GET WiTH THE KEY-ANIMATION
PROGRAM . EXCEPT CHANGE 1S MuciH
MORE FLENBLE ...... IT CAN BE used
W LOTE oF DIFFERENT WAYS. HE
mosT BARYGC Use is A STRAIGHT CHANGE
FROM ONE DRALNG TO ANOTHER.

@START FRAME, END FRAME?

@) CHANGE TO..... WHICH DRAWING T

TYPE THE DRAWING Num@eRll! .. . .

ALTERNATIVELY TD MAKE A WHOLE SEQUENE OF CHANGES
BETIOGN LOTS OF DRALINGS,USE THE CONTROL PRASES?
R DETAILS Se€ PAGE "(HINGE —WiTH PHASES !

B MOVEMENT —STERDY OR CUSHIONED?

RS USUPL, STenby MEANS A MOVEMENT THAT GOES AT A
COMPLETELY STERADY PATE AL THE LAY THROUGH ~CUSHIONED
MEANS IT STRARTS AND eNDS GENTLY. IF YOU AK DR &1THER
OF THESE, WHAT YOU (€T IS THIS—

START FRAME = ORIGINAL DRAWING

END ARAME = OTHER DRAUWING

e orelo AN ANIMATION ON AtL RAMES INBETWEEN.

ATERNATIVALY YOU CAN USE # MOVEmenNT CaWTROL TD
MRKE THE CHANGE GO BACK AND FORTH IN ANY WRY You
UKE — DETAILS NexT PR, .. .. . . .

f:‘ pRANE [:[/vawveeezﬁ ‘}
3 swn o w7 |

50

\

' prauiN® /
o e W e (
;o /
t‘o‘ —~ o — ,-..-\,/ o T e _/}

ANIMATION CHART-

R B cHANGe From DRANG (D D PRIWING (2)
OVER 200 PRAMES. ... .. TD GET RHOWD AT START
AND END,TWO HOLD FX HAVE Been MARKED —
50 REREATS ON THE PIRST FRAME, 100 ON
THE LAST......

PRAWING (B) Needs No X.

ng"' v -
*ONé BIG DIFFERENCE. B e e «ev pRocram

AND THE GRAMICS — IN THE iky PROGRAM, THE IKEY LRAUINGS
CAN HRVE DIFFERENT NMMBERS OF CELS — IN THE GRAFMCS
KEY DRAWINGS MUST HAVE The SAmME NUMBER OF CeLs
OTHERLWISE ITUL COME OUT A mess ... (ets CAN HRLE
DYPECRENT NUMBERS OF LINES AND POINTE OK. — 1T7S VST THE
NUMBER OF CELS MUST B¢ THE SAME WHEN You po A
CHANGE FROM ONE DRAWING TD ANOTHER ..... D0
TO PUT DUMMY CELS (N IF YOu NéeD Twem ... ..

}Nana: IN THE EXAMAE — DRAWING 2. HAS NO FX; |T NEVER
APREARS 11l CHANGE WORKS ON DRAWING 1. — IT CHANGES
THe POINTS AND COLOURS IN DRAWING 3~ UNTIL THEYRE
EXALTLY THE SAME AS DRAWNG 2, YET 115 STILL DRAWNG 1




CHANGE WITH MOVEMENT CONTROL

CHANGE. 1S ONE OF THE FEL FX THAT PRODULES A MOVEMENT (W THOUT A CONTRALS _— THE CHANGE CAN GO BACK AND FORTH ANY WAY YOU UKE
WOVEIMENT CONTROL — A STRAIGHT CHANGE AROM ONE DRAWING T ANOTHER BeTWeeN THE START AND enND FRAMES,

THEN SImPLY BEGINS WITH THE ORIGINAL DRAWING ON THE STRRT FRAME, AND THE INFO THE MACHINE RS FOR (S THE SAmE AS ON THE PREVIOUS PRGE
ENLS UP RS THE OTHER DRAWNG ON THE END FRANE. ALTERNATVELY, You (AN GRLEPT INSTERD OF (HOOSING STEFDY OR CUSHIONED ON THE THIRD QUESTION
CONTROL THE WARY THE INBETWEENING CCES BY RSING ONE OF THe MOVEMENT Y GET . —

G)NVEMENT — HIT RETURN TO USE A CONTROL.

TYPE THE NAME OF THE MOVEMENT YO WANT, AND YDU THEN GET THE GUESTIONS  WKTH A HOLD ON DRAWING 3 FOR 5D PRAMES (0F CHANGE]. . CHARGING TO
AAPROPRIATE D (T: THE INBETWELNING IS CONTROULED BY PERGENT — DRAUNG 2. AT-FRAME 101, AND HOLDING THRT FOR 5D FRANMES (0076 CHANGE),
OB = ORIGINAL PICTURG — 100% = UL CHANGE TD THE OTHER PILTURG — THEN BACK To THE ORIGINAL AT FRAME 251 AND HOLDING THAT o 100 AOAMES,
R HAFWRY CHANGE 6,675 THE MACHINE WILL RSK FOR A PERGENTRGE THATS A DOUBLE MOVEMENT THAT GOES CUSHIONED Liké THS —

CHANGE?Y.  HERE'S AN EXPIMPLE, USING THE DOUBLE MOUEMENT—~STRRTING

CHANGE INFO.

CHANGE TO DRAwiNG 1
START FrAme L
END FRAME 350
MOVEMENT — DOUBLE .

%

12 STRT Feame 2=
FOR CaANGE.

wo% W v

O e OUCRALL START AND EAD FDR THE DODBLE MOVEMENT, e 25/

101 HETER 15p

HIDDLE HOLD - START AND
END FRAMES « 1Of 1SO
MOVEMENT — STEADY/CUSHIO

chanes 8 2. W oinvces sax 1o pRAWWG 1

QW»QO Q«ow» Q Q 2 Q Qf—«w»—b@

W NOTE —— START AND 600 ARAE OF e [OUBLE MOVEMEN'T ——IF You use 1T AFTER 175 ENDARAME You AUAYS CET THE
15 DIFFERENT AROM START Ard énD FOR THe CHIANGE EFFECT EAD Prsinion . THRT MEANS You CAN GET START AND eND HOLDS
—— AL THE LONTROLS. (JORK THIS LIRY.— A CONTROL &(UES ITS ON AN EFFELT WITHOUT USING THE HOUD BRFECT RS WAL .
STARTING RISHTION (F you wsé T BEFORE s START ~ame

A SINGLE CHANGE WITH DOUBLE (S PONG THE SATTE RS
2 HODS AND 2 STRAIGHT CHANEES.

3 HERES A WIERDIEN....

UKE THE Zoom SizE THAT CAN GO
NS, THE CHANGE. PERLENT CAV 60
OVER 100, 0R LESS THAN TERO, (IN
FACT IF YOU HAYE A DRAWING WhiO!
15 usT A SINGLE DOT A
(LHANGE TO ANOTHER DRAWING WL
8 EXACTLY v soné A5 A
ZOONY WOT HARFEAS 15 THAT
EACH POINT OF THE DRAWING MOWS
VO TH WRRESFONDING FOINT IN
THE OTHER DRALING — IF THE
CHANEE. (RIRIES ON OVER 1C0%
THE FOINTS. SYMALY KEEP ON.
GoNG!__—iF THe cipnee T
soes MINUS e ponts
MOVE OFF IN THE OPPOSITE
DIRECTION _— THE ReSULT MAY Ge
ANYTHING — PROBABLY A COMALTE
MESS, GuT TRY I TAND S€€ !

1T COULD BE USERUL FOR SOMETHINGETY.....

miNus [00%
CHANEE.




CHANGE WITH PHA%ES,

30 AR | HAE DEScRIBED R STRAGHT cance Aom ONE praving
ONE OTHER ____Bomi winy AMD WITHOUT movement coNmRa R
THE INBETIEENING . IF YU HRYE B WHILE SERIGS OF KEX DRMINGS N

o068 LUKE THIS

FPRINSTANCE HERE'S B scens
WHERE THE CHARALTER, ON THE
RAHT 15 BARKING OUT THE WUmBes
2100 oNe BY OWe....
THATS B KEY DRALNGS 4oR
THS MOEmeNT, aND THE CHRRT

sequence you COULD oo T ay DESCRIBING, EACH CHANGS SELIRATELY—
BUT THERES A MULH CUICKER LAY v TPHRSES "D ik A
UST OF KEY FRAME NumBees,

ar

90 o

7|

EEEE R

i

STERDY ZOOM.

S Trendy

Zoorm

1—ML sSTempy zoom |
: O%Lsrmy zoom

1Y

HOLD.

PRALWONG DRAWING DRAWNG

TO MAKE THE: CHANCES GO UIKE THAT, ANSIER THE QUESTONS UKE THIS —

(D STRART FRAME END FRAME?

SAME AS EUER

CHANGE TD.... WHICH DRAWING?
®ro& HIT RETURN TO us@agmsas

HT THE RETURN WEY AND YouU GET THIS —

TYPE FRAME NUMBER.., .
. @,OR HIT RETURN TD FINISH. .

TYRE THE ARST KEY-(RAME NUmBER.
BCHANGE T0.... WHICH DRAVING 7
TYRE THE DRANNG NUMEER .

THESE TWO QUESTIONS Kieef REREATING —TYR6 IN THE
WHOLE UST OF ARAME NUMBEERS AND CORRESFONDING
PRAWNGS — WHEN YOUVE Faesued THe ST, HIT KETURN
INSTERD OF GIUiNG A NEW FRAME NWMEER. FNALLY , HOw
boes He MOKMENT 60 ON THE CHANGES

®MOVEMENT.

1 - sSTéroyY
2 - cusHioned

FOR COMEN YOu WANT A
MIXTURE O some copnéss
CUSHIONED , some NOT.
268 NEXT Phge —t

—1,2,30R47

O] @

HERES THE LIST—

.

DRAWING
FRAME 13 DRAWING 2
FRAME 19 DRAWING

DRAWING

n

FRAME 27

FRAME 33 DRAWING

N

DRAWING

n

FRAME 41
47 DRAWING

N

DRAWING

FRAE 61 DRAWING

(e

DRAWIN

~n

FRAME 69

DRAWING

)

FRAME 71

NOTES.

W aun auicker — yse CYCLEoR e RererminG
S&TION —sée Phce CYUE FUll DETALS.,

M- IR YoA upve THE Shme PRIOING ON TWO CONS Ecirie
KN -FRAMES —YOh JUET GET PHOLD ON THAT DOALING,

€6, Rame (0 DRAWING 3
Peame 150 DRAVING B

GUES 7 HoD N DRANG 3 ,FRAMES 101 O 1S0.



CHANGE WITH PHASES - AND —EXTREMES |

ETREMES” 1S AN ANIMATION TERM — (N ANIMATION YOU CAN HAvE KEY-DRIIINGS OR
KEY- POSITIDNS — Yo cAN Aiso HAVE EXTREME POSIIONS AND PRALINGS _— AN
EXTREME (5 SIMPLY THE START AND eND POSITION OF B SERES OF KEYS ,0R ANY
PARTICUCARLY IMPORTANT OR CRITICAL POSITION — NSUbLLY B Pos¢ THAT HAS A
HOLD — 50 . — AN EXTREME (S ALWWAYS B KEY . BUT A KEY ISNT NECESSPRILY
AN EXTREME, BECPUSE YOU CoULD HAUE SEVERAL WeNs BeTween TWO EXTREmes OKT

ITS NOT SPUTTING HAIRS, RECAUSE IT MAKES A DIFPERENCE TD HOL) THE PANIMATION

SHOULD GO_——IF ITS AN EXTREME IT WILL NEED TOD BE CUSHIONED IN AND OuT OF- THAT

:ﬁsmou — W IT5 AN ORDINARY KeY, THE ANIMATION SHOULD GO STEADY STRAIGHT
RQUGH (T,

EXAMPLE — Four LeTrer R's, rur Lerrer Bis, b P CPCT

START WATH A HoD ON THE ARST fl_—— CHANGE STERDILY THROUGH THE Sérence
OF A's, eNDING ON THE ARST B witi A HOLD — STEPDILY THROUGH THE [B'S 6NOING
WITH C AND A HOLD _—USING CHANGE WiTH PHAGES.

TRE FRAME NUMBERS CAN GO LIKE THS——

FRAMe DRAWING
— -

A 57

A ™ ONES THAT 60 N
SRR
BUT THE REST SH 4
A T
- p. THe cusiioned
HOLD ON B {/‘7
B

_—
8

HOLD MC»MZ

THSE FoUR ARe THE exTREMES —— FRATES 37, 117, 167, 247.....

50 wHEN YOou DO cHANGE WITH PHpsés, AnD pLeo SELECT EXTREMES.....
YO GET THE UST OF PHASES, PLUS THE QUESTION ——

EXTREME...Y TYPE FRAME NO..... OR HIT RETURN,

ANY KEY PRAME NUMBER You TYFE WILL NOW BE AN EXTREME, 50 YoU Wil GET
B CASHONED MOVEMeNT (N AND QUT OF IT THE ONES You DON'T TYRE will
Remam ORDINARY KEYS, AND THE ANIMATION WILL 60 STEADY. THe QUESTION REFEATS
ITSELF, SO YOU CAN TYPE P MANY EXTREMES AB YU WANT__ You FINSH BY HTTING

THE RETURN KEY WITHouT TYPING R FRAME NUMBER.

B
B
B

B

7.

C



CHANGE RS R (CEL EFFELT.

WHEN You USE CHANGE TO ANIMATE AN INDIUDVAL CEL, IT WORKS EXALTLY THE SPME
AS CHANGE USED TD AMIMATE A WHOLE DRAWING EXCEPT FR A COURLA POINTS....
INSTERD OF ASKING You *CAANCE TD LHICH DRAWNG® ANTLS ASKS

CHANGE TO WHICH CEL (R-E-L-A-T-I-V-E)7
* 75 nor me ACTURL cer vumaee....

W TS HOW MANY CELS GETWEEN TS CNE AND THAT.....

F'RINSTANCE — @ cumce rom cec t o ceL 4...

RELATIVELY THATS THREE CELS ON....
— N CHNeE PT AU — RELATIURLY TWATS ZERD.....
— CHANGE CEL 2 WTD (EL L — RaAmeLy mats MINUS 1L ....

CEL 1

(eL2

CHPNGE 1 10 4 — ReLRneLY 3,

REATIUELY B Wit ALSO
CHANGE 2 INTD 5 AND
3w b....

CeL3

50 THESE CEL& CAN HAVE
“RNIMATION” - SAME RS (&L 1
—SAUES TIPING NEW

CHANEE INFO ROR EACH ONE

CEL 4’ * RELATIVE cets ALso woRx Feom
DRAWING TO DRAWMNG ... F RINSTRN(E
-y RELATVELY
CEL 5 prRAWING 1. CEL 2 e 3.
£ o CeEL 3
(7~
ce[/ b DRAWING 2. CEL 2
e 3
T ONE OTHER THNG WITH CHANGE AS A CEL BEFELT — THE QUESTION —
NORMAL CHANGE... OR 3D SPECIAL 7
30 SPEUAL 15 FOR 3-D PICTURE MAKNG tiTH ALAN AND CLEMTION DRAWINGS —
T el RIS -




COMBINING EFFELTS

THE WAY THIE WORKS 1S5 LIKE THIS —

PRAWING STDRED .

Effect.

K EFFELTS ARe DONE ONE BY ONE, IN THE ORDER You WROTE €m.
S THE ARST EFFECT (FOR ANY DRAWING OR CEL) WORKS ON THE ORI6INAL

A THE NEXT EFRFECTS WIORK. ON THE RESULT OF e PrRevious ANIMATION

W CEL FX-[ ANY - ARE ALL DONE F1EST,
W FX FoR THE WHOLE DRAWING ARE DONE LAST.

THE Mmepns The

ORDER, You
WRITE FX MAKES
A B 6 DIFFERENE

Sl

THIS [S THE
ORIGINAL
PrRAWING

A STEADY PAN
ON TS OWN
WOULD LOoOK
UKe TS

A STATL SAN
OF =30 ON /TS
OWN 8I0ULD
LOOK LIKE THIS

BECAUSE THE PAN 15
PPPLIED TD e RESULT
OF ™ME sPIN —

BeLRUSE THE SPIN IS
APPLIED TD THE RESULT OF
THE PAN —

X THIS COMPLETES AL THE INFO ABOUT USING

—AND IF YU
HAD —
(D5PIN STATL -3¢
(2 PPN sTeADy
@SAN sTRTIC E'og

THE FIRST SPIN @ '

TURNS |TSO —
TE LAST SN
DoES 50

THE FX HOWD , PAN,TILT , SPIN, Zoom AND
CHRNGE , PLUS THE MOUEMENTS STEADY,
SMot™H AND POUBLE.,

K E YouRE B besINNER— BONT B 100
PMBITIOUS ! — GET FAMILIAR LOITH HANDUNG

THESE HRST— ONCE You've GOT THEM
TAPED | YouRe ReAby 10 60 ON TD
THE REST.




MOVEMENT CONTROLS - THE REST

THERE'S TEN ALTOGETHER — Ve ALREADY DESCRIBED 5 — STEADY, SMOOTH AND DOURLE —
HERZS THE OTHER SEVEN — UKE THE OTHERS TneyY cAnN BE APPLIED TD ALMOST ANYTHING —
PAN PosiTioN, ZOOM SIZE, SPIN ANBLE , CHANGE (NBETWEENING .. ... ETC,ETC.

SWING.

THIS 1§ UIKE SmoOoTH— T OO LADM NE
POSITION TD ONE OTHER AND 175 CUSHIONED —
Bur N SMOOT YOU (€T A SPEED UP/5.00
DOUN  MOUERENT ALL THE WAY —
TRAER, THE LUSHIDNING HAFFENS yusT AT STPRT
AND BVD —IN THE MDDLE THE MOVEMENT
DOES STEADY

SWNG DOES NATURAL WAVE MOVEMENTS(SNE -WAVE)
OF PNy SHAPE —CPN BE USED FOR AL WAVES
CELLLATIONS,, UBRATIONS. OR WHAT HAVE YOU.

WANDER.

KANDER USES A HAND-DRALN LINE TD  CONTROL
MOVEMENT — T CAN GO ANY WAY YO LIKE.

RANDOM MAKES MOUEMENTS BETVEN SPECIFIED
umeas , AT A SECIAED RATE.

TRG. PHASES .

%mwmouemmamrwww HE ALREADY BeeN DesCRIBED FOR CONTROUING
— PRINSTANCE ZOOM 52€ cAn BE ThesED’ 0 THE CHPNCE INBETWEENNG BY B (ST OF ey FOAmMES
HEIHT OF THE DRALING ON THe SCREEN —0R TD THE AND POMONS. PHRSES (AN ASO BE UsSED 1D GNTRXL
RoeMoN OF SOME OTHEL PRAWNG —OR THE ANGLE ... ANYTHING ELSE. .

s OR.,.ET... . ETC..

ZALE.

THIS SCAES THE LPLUE OF SOME OTHER MOUEMENT
CONTROL — FRINSTRNCE, ¥ ONE THING 15 DONG A
WANDEE  AROUT , ANOTHER DRAWING PN BE mATe D
WANDER  £XALILY TWKE A6 MUCH BY SIMARLY PONG

‘SLALE ON THE WANDER .. Times 2°




“TRPER ~FW.L DETAILS

UKE SMOOTH THIS DOES A CUSHICNED MOUEMENT FROM ONE R0sITioN CUSHONING HRPPENS ONLY IN A FEL FRAMES (You SPELIFY HOWw mANY) mD

TO ANOTHER . THE DIFFERENCE (S THIS— IN SMOOTH, THE SPEEDING ~UP YOU CAN HAUE THE CUSHIDAWG &THER AT BOTH EAIDE OF THE MOVGMENT,
GOES AL THROUBH THE ARST HALF OF THE MOUEMENT, AND THE WHOLE OR VUST ONE END, BETLEEN THE CASHON FRAMES, THE MOVEMENT LOES
OF THE SECOND HALE OF THE MOUEMENT (5 SLOWNG DOWN /N TRFER, THE: STERDY. HERES THE INFO ANTICS ASKS FOR——

Q@ START FRAME, END FRAME ...

SATE AS POR ANY CONTRAL ..., SE€ 51€my/smoom FULL DEPHLS...

857"?7' POSITION | <z as vsuns.

END PosinioN
B CUSHIONS — 2 B HOW mANY CUSHION FRAMES ?....
— START ONLY ” _— suprose i SOREEN,
—END ONLY AT (%50 — 8ur THE aﬁf /%%@Nﬂég\zmﬁgzwffs T
- 80TH, S AN, AND YDU WANT THE MOVGMENT STERDY, BuT BECAUSE T STPRTS
ON_THE SCREEN T 10U BE BAD TD USE STERDY — (T STRRTS WITH A

JERK —30 YOUD USE TPPER — [T WOULD BE CUSHIONED AT THE START
ONLY UKE THS ——

THE FIRST FOUR FRAMES CUSHIDNED . THE REST EUSNLY SPACED,

..

FOR THE FINISHED MOTORCYCLE SEQUENCE BeLow
W& ADCED A FEO MORE FX TD MAKE THE mOVEmenT

EVEN MORE INTERESTING
THESE (ERE — ZOOM — STEADY — 1208 — 60%.
SAN —STEADY - 0°— 3




18 smiar © PATH, exeer 175 A MOVEMENT CONTROL nor AN EFFECT

X PATH 15 an EFFECT — used Wit A DRAWING OR CEL TO mAKE IT
MOE AONG A DRAWN PATH.

W WANDER 15 7 MOVEMENT CONTROL — usep 8y an EFFECT 0
CONTROL SOME AGFELT OF THE MOVEMENT — S12& ,ANGLE,, Posi TION, INBETIEENING ETC.

THE  UNE You ORAW N WANDER 15 A cHRRT DR TIME-GRARI OF THE WAY THE
MOVEMENT 1S5 1D &O.....

@ START FRAME , END FRAME 7

START FRAME CORRESFDNDS 1O THE LEFT SIDE OF THE DRAWING

PREA, END FRAME CORRESPONDS TO THE RIGHT SIDE. ... FRAMES
/Nw;w GO STERDILY ALROSS ,LEFT TO RIGHT. WPNWR m ﬂ CHBNGE
- = = e ety

CHANGE.

0%

CHANGE y , ,
5¢ 161 151 201 251

STRRT FARAME 1 B FRAME 301

@ PRAW THE UNE — IT CAN GO DUTSIDE THE AREA —BuT (T
CAN'T DOUBLE BACK ON (TSELF UKE THIS ——

THIS LUNE HAS 3 POSITIONS ON FRAME A1 !!.. LuANDER UNES swouwD
{ BE A SINGLE UNBROKENW UNE GOING STERDILY ¢ROM LEFT T RIGHT,
D NEVER  OOUBLING BALK — ITS THE UP AND DOLN MovemenT THAT 15
// USED TD ANIMATE — LEFT TD RIGHT 1S SIMALY THE FRAME COUNT.
.
RamE A9,

@ TWO POINTS NEEDED TD GET THE SCALE —

LEFT TO RIGHT SCALE 1S FIXED BY STRRT FRAME, END FRAME — THE
UP—~ DOWN SCALE NEEDS TD BE FIXED SIMILARLY — IN THE EXAMALE,
THE LINE 15 GOING TO BE USED TO CONTROL A CHRANGE . THE BoTrom
OF THE SCREEN S FIXED AS O% CHANGE, AND THE DOTTEP LXE 1S 100%
CHANGE — BETWEEN 1S INGETWEEN!! THE LINE STARTS AT THE Bortom

— GOES HALFWAY UP, THEN BACK AGPN, THEN SH00TS RIGHT uf TD (00%
AND RIGHT BACK DOWN AGAIN — RESTING BETUEEN FRAMES 130 AND 110,
THEN CLUMBING oP IN 3 STRGES .- AT THE END NOTICE HDW IT LOES
ODUER 100% AND THEN FAULS BAUK ONTD (T — N ANIMATION THIS (5
AULED ONERSHOOT AND 15 UERY imPoRTINT fOR GIUING A MO UEMENT
canrrcter , ANTICIPATION (s THE sAme ipeA Ar e STRRT of THE
MOVEMENT — (0 BAOUWARDS fOR A FEL FRAMES BeFoRE MOUNG FOREWARDS .

.



SWING 8 A MOUEMENT LONTROL THAT (LOES UP AND
PowN N A WAVE (A sINE-WAVE 0 BE EXACT)

USE (T FOR CONTIROUING POSITION. Size , COLOUR €FC ...
TOP OF THE WAUE S — cive PosiTon, caour, anélé etc....

@ START FOSITION 2

— &I ANGLE.

npoLe
BOING UP,
LA 3] "l ‘
900
¢ P
PosinoN ANeLE erz....
FRAMES PER
SWING .- Zfzf 8
DOLN
Q) SPEED — How meny FRAMES
PER SWING?.... BOTTOM
270°

W THE TOP AND BOTIOM POSITIONS CAN L€ STHTIC,
DR MWING — F'RINSTONCE . —

PENDULUM — EFFECT  SPIN— WITH SWING GOING
ROM —30 T0 30 DetrReEs.
30 o P /A

) 1 wAve P seeond
(24 FRATES).
A -~ o . e K

» X‘\H SWING —h 0P 60€S STeADY ROM
/‘\"“- e 30 ™ O.
0O /\ ‘fl)\;’:__ * 2omrom FRom =30 m O.
\/ V-V" THE RNDULUM SIINES
S cai LES AND LEsS AND

B ks s " ANAULY STOFS.....




RANDOM.

A MOUEMENT (ONTROL THAT MPUES RANDOM MOYEmeNis —RR Fostion
ANGLE , RERCENT , coLouR ETC JETC ... ..

MAXImUM
POSTION/ANSLE LHENSE,

C—] Hmnmas /NTéfUAL

MINIMAM %ggﬁ/ NS -

POSITION/ANGLE LHANCE [ETC.
THAT SE€T5 ThHE LMITS TO THE RANDOM ROSITIONS.,

@ FRAMES INTERUAL — you can e —
WA New Poanion clgey FRAMG — GIUING A RAFHIDLY RASKING RANDOM  MovemeNT

W A RésuPR FRAME nITERUAL — TVPE A NUMBER — MOVEMENT 50E6 Rl ARLY &M
ONE RanLom PoSITION TD ANOTHER — THe GOING CAN B€ STEADY DR CusHIONED -

A 0 roNDOM  ErEME NTERVAL — (0ES STEADY OR CUSHIONED , FROM oweé RANDOM)
PosiTION TD ANOTHER , AND AT RBNDOM INTERIALS — TYFE A NUMBER FOR THE

QM@ FRAME WTERUAL.
EXAMALE~

A (RUDE ALAMES ERFECT cAN 3¢ LONE
VUST BY CHANGING RAPHDLY BACK AND
FORTH PETISEN TUWO DRAIINGS .

\‘u[:'
201 VS The CHaNE RARCENT com B
RANDOM .
A oN A RenDOM WOBALE .

& D PriA B FREAK.

= AND you'll GET A VERY /
LIWELY FLAMES EFFECT !



TRG.

[S THE MOVEMENT CONTRAL ERUIVAENT OF THE EFFECT EDXLOL) — ANY ASPLT OF
A MOUEMENT AN Bé CONTROUULED [BY SOMETHING ATREADY HBPRENING ON THE SCREEN,
THE PRSITION OF A POINT, OR THE ANBLE OR THE DISTHINE BETWEEN TWO FDINTS.,...

AFER STHRT PRAME ,eND FRAME 61U€.

O 76 T WHAT?
O & PosiTioN
@ N's PemoN
@ ANBLE BENNEEN 2 POINTS
® DsTANCE Benieen 2 AoNTS.

@ WHAT PONT? e —
CEL NUmBeR
UNE NUmBeR
POINT NUmBER .

A ANT Numpee can pLso BE /F}y =
N <0 T

] SN

Hr U CONT Gl THE DRALING MIMBER —
IT ASSUMES THE TPREEED POINT 15 IN
TRE DRAING BENG ANIMBTED —IF IT
ISNT YOU CAN G001 THE MACHING —
STARTING &I TH THE CURRENT DRALINGS
FRST C&L A5 NO 1., COUNT FORLIWARLS
OR BALKWARLS TD THz CEL YOU WANT.

THE BAT 1S DRAN HORIZON TALLY

IE YOU BSK FOR ANBLE DR DISTANCE ORIGINALLY —

BETWEEN TWo POINTS, ANTICS WL SPIN wiw mase e BAT SAN ROUND —
ASK. “WHAT POINT 7 cét ,Livé RINT" THe ANBLE OF SPIN 1S FIXED BY TR0 RONTE
AGCAIN, — PONT L (THE CENTRE OF-SPIN) AND THE

SECOND POINT wttch MOUES STEADILY £RpM)
POINT 2 10 PONT 25

THTS LUNE (S IN THE DRIGINAL DRAWING, IN A
SEPARATE CEL - IT DOESNT APPLHR ON The
SCREBN BECAUSE 1T HAS NO AVIMATION OF
TS ORN,

RESULT — ™z swine o e gAT
NDOL) FOLLOWS YOUR HIND-DRAWN LINE
—%0 THE QUALITY OF THE MOVEmeENT

WL DEPEND ON HOW SKILLFULY THIS
15 DRAWN . THE LENGTH cAW RE
TREGED 10 TrE seMe TWO PONTS
BY usiNG SQUASH ——




o V. andl
SCALE. o e o gl
HERE'S LOTS OF Whéels TKING OFF o W \ //;(W

INTD THE SUNSET — DIFFERENT . S \\
CELS , AL mOUNG ALoNG THE SAME
PATH , BUT DIFFEReNTLY . THE Size
1S ALSO ZOOMING — INSTERD

OF &rUIN6 €xxH ONE A

DIFFERENT zoom , THey LAN .
AU HAVE THE sAMG ONE— /V/5 |
PeeceD AUD mATICALY TO POSITION

THE PDSITION ON THE SCREEN, 600.

SO THAT M5 fuw sizé AT

THE EOTTOM , AND TINY ON

THe HORIZON.

b e movemenT contROL TRG Wit
Gl You THe NS PSITION.— THATS
O Ar THE BorTOM , 600 ON THE
HORIZON .

W AW use SCPALE ’/5
D CONUERT ng

THAT O THE /}W_
zoom siz€ You WANT, /

(DSCPE PNOTHER MOVEMENT CONTROL.... PR
CONUVERSIDN NUMBERLS.....
" W v ae wsed R
OSTION ... 7VPE RUMBER.,,. 600 7N TRUNG ANBLE Aom
@CONU 25 # ; 6 &l POSITIDN,, LOLOUR FRom
ERT b s _ INBETWENING,, INYTH NG
@ 'ﬂ’(ﬂ'& feom ANY THING.
POSITION...... 0 T OR SIMPLY L& ONE
CONVERTS T1D.....100. : *x aocfmb 50ING
12 Times AAsTER THAN
ANOTHER.. .

#* SCAUNG BY ARITHNETIC.

INSTEAD OF SCALUING BY CONUERSION POINTS , YOU CAN ALSO SCAE
BY ARITHMETIC — F/RINSTANCE ' TS ANGLE |2 TImés THRT

AGLE " ., o THis PSITION 120 moes THAN AT ONE®. . ..

() ADD / SUBTRACT SOMETHING

— PUT A NUMBEOR —— NORMAL NUMBHE FOR ADD — MINUS fOR
SUBTRALT

@ sLAE PERLENT,.,



ORAPHICS FX- THE REST.

S0 FAR IUf DESRIBED b BASIC FX IN THE GRARILS ANIMATION — HoLp, PAN, TILT, Z0OM, SPIN
AND CHANGE — HERE'S THE REMAINING |8 —

mDE PCeS iy -

_"gf c2~° FA0E -IN'S
58 SomBINED FoR

AN MmAKE
CHANGE N AL ¢
WRARY YoYU dKé .

— o | TUMBLE purs The
PRAVING ON A

E@M rﬂ CYUNDER. .

PATH , uses A Hawo

PRAWN LINE AS A
/7 PATH of movemenT

fOR A DRALING .

TURN /s cike
TUmBE BUT

VERTILAL (NSTER D
of HORIZON TAL .

V| SOMeE PONT oa
T ANDTHER PLALING .

] TWIST nwists THE
DRAWMNG INTO A
4 SPIRAL.

FLIP. poes 5
PLRSPECTIVIE TURN

SIMILAR TO A
CONUENTION AL ANMAT-

1ON "FLIPOUER Y

PINCY , piroers

” SHAPE BY PINCHING

© AT ONE enp — IT
ALSO PUSHES [T OUeX

P BT I You UKE .

LWAVE , maxes A

WAUGY MOTIBN FLo()

N THROUGH THE PROAING

BENDY mrwes

THE DRALNNG moYé
Like A VIBRATING
STEING .

@

WOBBLE maxes

@@ The PRAVING
SRUASH AND

S STRETCH .

LEVELS. 1s usep 10 PAY SiTH The
CEL EVEL ORDER — F'RINSTANCE waN

PRANINGS moye AROUND EACH OTHER .

SQUASH ross B

SAAOVENS[H saunsy o= strerct
ON B DRAWNG .

s“PéR S ds¢D

To SUPER MPDSE opne
ScenNG ONTD ANOTHER .

UMNTS 15 usep 10
MAKE ANIMATION HARREY
TOVUST A MRT OF A SIN6LE
ULINE OR CEL __ INCLUDING
a'"scRAR ~-BACK” EFFECT
WHERE A PRALWNG
GROIS .

FREPK . orsrorrs e

QUTUNE ‘N RRANCOM iRy
TO A CERTIIN DESREE —
CAN BE CENTE o
SPIKEY ..

A MPBK . crors off foer

WITADUT AHECTING ANY
OF THE OTHER DRAKINGS

6*/656-/50%60 TO MAKE A <€<TION
of ANM ATION REFEAT —CAN BE ComBINCD
WITH NON —LYCLED FX OR MOKE MENTS <0 THAT

RIPAT CYULES ARENT NELESSARLY
'M flwbu »



FAPE.

W FADE USED FOR A WHOLE DRALING 1S EXACTLY LiKE
AN OPTILAL FADE — GIUE START FRAME ,END FRATE,
AND SAY EITHER Fape OUT OR FADE /N,

W WHEN THE DRALING FADES, THE cotouRs (0 T
BATK | AND THE DRALING ALSD 0es GRATUALLY

T0 wmwoa.s'fso AS IT FRDES THE RALKEROUND
PUTDMATICALLY SHOWS THROUEH.

R A PDE-6UT N oNe DRALING , PUsS B FADE - IN

ON ANOTHER 1% cALLED A'MIX” AROM ONE
ORALYING TO ANOTHER.

FADE-ON ceLs,

W Fore used 4s A CEL EFFECT 5 USED TD RAY
AROUND WITH THE CELS CoLour [As A NUMBER)
— WHEN FADE 15 OPERATING , THE COLOUR 1S CIVEN
BY & MOVEMENT CONTROL-.... F'RINSTANCE —

A STERDY oR SMOOTH Pom O To §58 1PKEs THE
COLOUR PROM BLATK 0 LHiTeé

W DOUBLE 6oes From ONE CoLOUR TD ANOTHER
AND THeN A THIED.

R SWING MAKES THE LOLOUR ALUCTURTE RECULARLY,
S RANDDM mAKES RANDDM Co/pUR cHPNEES. .

B PHASES foR A WHOE SECUENCe 0f RLANNED
COLOUR CHANGES.

NOTE — TRG, THPER AND LOANDER cANNOT B
Ut WITH FADE..




PATH.

’ﬂfls 15 THE ONE THAT MAKES THE PILTURE MOVE ALONG A HAND PRAWN PATH LINE |
ITS A PARTICULARLY &O0OD ONE ,PECAUSE T INTROPULE S HAND -DRALIN QUAL TIES INTD

TRE ANIMATION MOVEMENTS —

n
() rerer"storr ermme, eno FRAME, ANTICS
PEKS YOU TD PRALO THE PATH, LIKE AN

ORDINARY DRAWING —

OK. ,.,gagnv Yy
- THE POINTS — THE
SPACING 15 IMPORTANT,
BECRUSE THATS WHAT
DETERMINES THE SAEED
(.- ="
CLOSELY SPAGED = 510U, : 3
N5
Z
@ NORMAL PATH OR CRAZY ROUND PIND ROUNDD>
NORMBL PATH pépns 1T
STARTS AT THE BECNNING

ON THE STRRT FRRME ANP
MOVES STEADILY AonG THE
PATH TO END ON THé END

- T e e me wn W A ae e e

AND WANDER-
™ UusE ANOTHER
HAND DRAWN LNE TO

THEN IT ABKS "WyAT POINT ON THE DRALING
PouULns THe PATHZ, . GIVE POSITION
LS AND Nf5.

CRATY PATH

1 1S NOT CRAZY
ot €
IN& O
mRame THE MDUEMENT y

CONTROLS TO
MU THg DRAWING
TD AMD FRO AONG
.mé mm‘

[.1.7,3
HERE AND THERE ,g”b
RANDOM.. ..

PHRASES . pae
AlLL OVER
THE PLACG

MOVE ANYWARY YOU LiKE
BACK-AND FORTH ALon (>

THE LNE .

STRAIGHT meAns ne
PRAWING STRYS WPRIGHT
UKE THE cHAIRS ON A
RERRIS wHEEL -

MOVE STRABHT OR BNGLED?Z.

HNOTE — NsTeap OF DRAING A New PATH, YOU
CAN ALSD) USE P UNE OUT DF AN BRUTUAL DRAWING AS
A PATH — THAT MEANS THE PRTH (TSELF CAN ACTUALLY
B ANIMATING , ... THE MACHING ASKS FOR “DRAWING
NUMBER , c&1 NUMBER  LINe NUumBER., ..

ANGLED means ne
DRAWING WILL TURN

T FoOW THE ANGLE
OF THE PATHLING ~

)H\JO 7€ — AT ALTHOUGH
IT Wi TURN ITS SHARE
Wil ReEMAIN Ri&IDLY
THE SAME — T MRKE
1T FLOW BETTER USE
THE €FFECT BEND
WITH PERAPS DY}
SCALE RT,

Wit
BENDY.




FOLLOW.

[S USED TD MBUE SOMETHING Foudw A POINT ON
ANOTHER DRAWING —
HERES THE INFD YOU NEED fOR IT,

(DSTRRT FRAME , END FRAME.

AS Usuprl ——

@ WHAT PONT T0 FoLLoW 2 GIVE —

DRALING NUMBER
CEL NUMBER
UNE NUMBER
FOINT NUMBER

W NOTE — me Pomt
NUMBER cAN BE A
MOVEMENT CONTROL .
YO CAN URRY THE (,(/
NUMBER IN ANY WARY— ¢
INSTEPD OF FOUOWING A ,}/)(/
FIXet> PONT, THAT POINT (TS4F
LN BE MOVING ALONS THE LINE — F RINSTANCE | F
THE LINE HAS (S0 POINTS, youl cAN Do A STEADY
moVEMENT L 70 LSO FOR THE POINT NUMBER,
AND THE DRAWING WILL MoVE PLONG Tve uNE
JUST UK A PATH. OTHER CONTROLS CAN MAKE |T GO BACK AND FORTH ALONG THE UINE ANY
WAY You uke ((WANDER F',ewsm/vce).

(RREFERENCE POINT —
WHAT PINT OF THE ORIGINAL DRAWING (S TD
STILK TO THE POINT BeNG FOLULDOWED S TYFE
IN THE MERSUREMENTS HERE —E/) N/S —

W NOTE THAT THis POINT POESNT PLTUALLY HAVE
O B¢ ON THE PRAWING —(T CAN Be OFF O
ONE SIDE 50 THE DRAWING WILL FOLULDW AT
A DISTANCE — Like THE FLYING SRACER INTHE
ORAWING —

3V ¥
A2 REFERENCE POINT

(BNORMAL FOLLLL ¢
NORMALLY YES — THE ALTERNATIUES ARE EflN
oR N[5 ONLY — IN WHICH CRSE , THE PRAWING
FOUOWS ONLY THE HORZONTAL PSITION , OR
ONLY THE VERTICAL POSIGON, INSTEAD OF
BOTH AT ONCE RS IN THE NQRMAL FOLLOW.

AS THE PeNpuLum

SWINGS THe ARROW
FOLLOW S E/W ONLY




FLP

THKES A AAT DRALING AND ALIPS |T IN PERSFECTIVE.
— AFTER START FRAME , END PRAME THE INFO YoU
NEeED 15 AS FOUOWS —

QAXS TD FUP AROUND — VERTICAL :
OR HORIZONTAL .

@ AXl — POSITION?

DAXIS PR PEREPeTIVE —FOSITION € H
FUP FLIP— ANGLE
EHoW PoES TH FUPFL sm%”wé e

TIERRT
Il

OHow MucH PEREPELTINE SQuipst] 7-% g
s : o VE§BCPHL ~AX(S +
% n .

( )};&1;:2( Ifn(:";/?eé ;N::,Z?:émﬁ/:f é G |

SIDE. ol

* THE PERSPECTILE AXIS CAIN BE ANYWHERE

SOMéE EXAMPLES — ( 7 f

£ v

&

\ o s
? e & é 5 2\

Ibsmolﬁlé N/HS%
THE U I¥]
[ | ] 3 PPRAUELS B
I j ! CONYERGE
AT THe FUP AXIS—
P POSITION E/j).

o

\( /V,/a“,r N T

¥ Fup 15 conTROLED BY ANGLE — JUST LIKE SPIN,

FLIP fr | ] 93

0

P FLIP

e 225° 278 3E°

#P%Péc’ldf— 5@UQSH~—D/> =NO SQUASH /00/; = FULY SOUASHED .
HERE'S A 45° FLIPPED DPRAWNG WITH PIEFERENT DECREES OF SQUASH .

FLIP Fur pr B 5% s



PINEH.

THIS PIMCHES AND STRETCHES THE DRAWING LIKE A PIECE OF RUBBER —

ORIGINAL
DRAWING.

£ — N 14
& P - NS

B NOTICE — ALONG THE BOTIOM (TS ALWAYS THE SAME.
FFTER STRIET FRAME , END FRATE , HERE'S THE INFO YoU NEED.—

@ﬁNdH WHICH WAYZ VERTICAL OR HORIZONTRL. B PINCH MAR&IN,
THE PINCH SHOWN [N THE EXAMALE (S HORZONTAL .

" ”

@NO PINCH IMAREIN Z
ALONE THIS UNE THERE 1S NO PINCH
OR STRETCH —GIVE POSITION,

BGPINCH mpREIN 2

ANY OTHER LINE CONVENIENT FOR RECRBING
HOW MucH PINCH You eoANT — GVE RosimioN.

@D How MucH PINCH 7 — PERCENT. NN

STATIC SHARE — TYPE A NUMBER .. ., o THER WISE
TO MAKE A cHANGNG PINCHED SHAFE —use A
MOVEMENT (ONTREL foR THe PINCH % ,

ZEROJb = PINCHED TO NOTHING 100% = ORIGINAL
PRAWING WITH NO PINCA. @NO PINCH

E)SIDEWRYS PULL 7 MARGIN .
LIKE ON THE THIRD PILTURE ON THE TOP.JUsT SRY WHAT
DISTANLE YoU WANT IT PALED ASIDE |IN ANTILS MERSURE
— STATIC NUMBER FOR A FIXED SHAPE , A movemenNT
CONTROL 1F (T (5 TD MOVE , EXALTLY Liké A PAN ,0RDINARY
PLUS— NUMBERS MOVE 1T TO THE RIGHT , MInUS AUmBERS mové

1T TO ™HE (&¥T,




WAVE

THIS maKeS A WAUE TRAVEL THROUGH THE PRAWING =

Xt ORIGINAL PRAWING 15 FaT—

AFTER START AND eND FRAME , HERE'S THE
INFO NELESSARY ——

(D TRAVELLING WAVE - VERNCAL OR
HORIZONTHL 2

TRE EXPIMLES ARE HORIZONTAL.

@ WPUELENGTH?
THE SIZE OF ONE COMPLETE UP-AND ~POWN OF
THE WAVE — IN ANTILS meAsSurE.

@ WIDTH oF WHIE.

BI6 WAVE — SMALL WAUE — THE AMOUNT OF
UP- AND - DOWN MOUEMENT IN ANTILS MEASURE,
TE WAUE WIDTH (AN B€ A STRTIL NUMBER oR A
MOVEMENT CONTROL-

@ WRAVE 1T AL ABOUT —
LONTROULED [BY ANGLE , A STATIC POSTION, OR
B MOUEMENT (ONTROL .ONE ANGLE TURN(360°)
MAKES The WAVE MOUE ONE WATE LENETH THRIUGH
™HE DRAWING,

@LOHERE DOES WALE START FROMS
SET A MPARGIN PLROSE THE DRAWING — THE
WAVE ANGLE 15 APPLED HERE.

OPVE NORMAL OR FIXED?
FIXED MEANS THAT MONG THe WAUE MARGIN
THERE'IL BE NO MOVEMENT — THAT POINT wWilL
Be AXED — LIKE THE POINT OF AN ANIMALS
TAIL WHERE (TS FIxéD TO THE BOPY.

a L3 o
g

St
A

2

® >

R e

2% » rv3
7% r o 'a]

G ¢

NMAKE SURE THERES POINTS ALONG THE STRAIGHT
LINES — OTHERLYSE THereS NOTHNG T BEND.

UXTH AL THE DRABING SUPERIMPOSED — NOTILE
THAT BLL PARTS OF THE PRALING AREL

WALING — THE WRVE SHARE 15 TRAUELUNG
THROUGH THE PRALING.

I—- whveLeneT, T

Wib
OF
whE

mippLE
GOING DO,

130°

BOTTOM
b g




BENDY,

THIS 15 LeRy UKE WAVE — BXCEPT [T'S A 3IDE~ TD-SIDE WALE ,NOT A TRAVLLLING
ONE— 1TS THE KIND OF WAVE THAT HAS STATC FOINTS, LIKE A GUTAR STRINE

UIBRATING —— AND UIKE THE [HBRITONICS ON B STRING THERE AN RE ANY AUMBER
OF “LooRrRs”

AND IF Ya« USE ONYY A PART OF A SINGCE
- WAavg /TSéOaDFo;e BENDY THINES ——
— LIKE PENDING /N THE LWIND

YP\ o
HERES THE INFO— ’Q);;ZU'“
@i,gggy 5?%2 = Q’ﬁ } %
W —
VERTICAL OR HORIZONTHL?

@ (=]
THE EXATPLE AEOUE (S HORIZONTRL -
(2) WRVELENGTH ' & e
DD OF WhvE ey 0=

GIwne 1T ALL PBONT  UKke WAVE. qpp= M
BWRIE START FROM

OHPE WAVE OR FUlL WAVEZ A
(4
BNDY AN WORK IN 2 ums,— 2=

S

ONé OMPLETE whve
= ONG- UR AND DOLN .




WOBBLE .

WOBBLE DDEs A SOASH — STRETIH — SQULIASH GEFECT , MAKING THE DRALING (XOBBLE
LUKE A BAG OF JELLY — (TS A CHUC MDUEMENT CONTIRDILED RY ANGLE —

PINCHED
woeaté ARATTENED .
AVGLES 20’ 180° 270°

W MoTLE THET WHEN RATIENED 1S PLSO STRETEHED DUT SIDEWAYS — ITh A
SIMU LTANEDUS SQUASH AND STRETCH —AND HERES THE INFD FoR. (T—

A CENTRE OF WoBBIE Z

— THE OALY PONT “THAT POESAT Mo,
blle POSITION Efty N[5 .

@ AMOUNT OF WOBRE — PERCENT 2

@HOW DOES YOUR WOBBLE WOPRLE —
— ANBLE IN DEGREES.

bl UTHER A STATIL ANBLE , 0R USE ANY
MDUEMENT CONTROL TO MAXE THE WObRE
ARBLE GO ANY WAY YDU LIKE -




TUMBLE AND TURN.

TAKE AN ORIGINAL DRAUWING ——STILK (T ON A LYLINDER —

f/%N. %1 g_zb.Se-,- e wnoce miNe 3

. RNING AROUND

(D PUT MARSING ON DRAWING — 5
IT 15 THis secTioN THAT Wit 2¢ wrarren, uks (| WNOTE — Youke prumney PutTiNG THe MARANS

A LABLL ON A CAN. PNYTHING OUT SIDE THE O s e ,;’f;“,’;;‘f%;
MARGIN STAYS EXALTLY WHERE IT (5. N 1T RS B TUMBLE — AND WHATEULR IS

RBETWEEN THE MARGINS YOU PUT ON THE ScReeN

@ WIbTH oF CINDERZ — — THATS WHATS ON YOUR CAN LAGEL.
THE WADTH ON THE SLREEN IN SCREEN MERSUREMENTS

— THE LYLINDER WLl BE CeNTEReD BETWEEN YDUR TWD mARGING —
&onipp |
\___/ R SRy

ORPIR
IS0° LRAP (At RouND)  ZECPWRAE ) : A NN

GWRAP PROUND THE LYUINDER.

ROW MULH OF THE CAN DOESTHE LABA COURZ
AL OF IT — HALF 0F IT 2 GIVE AN ANGLE MERSUKE,

@TIPUPZ

HOW MUcH THE ARONT OF THE (AN 15 TPAHD upP
OR POWN —

MOEMENT AROM PLAT DRAWN G
ONTD LYUINDER — :
— PONE BY %, Liké CHANGE — D =RAT DRAWING
10006 = ON cYLINDER — WSE STRTIC NUMBER
OR A MOVEMENT LONTROL. .

OTURN ANGLE —

IO MAKE THE CYLINDER TURN ROUND —
WUST UKE A SPIN — ANY MOVEMENT
CONTROL OR. A STATIC NUMBER —

s
( M, h‘
5095 8604

=

NO TIPUP S
TIP- UP

50
TPUP 200
TIP-UP,
N SLREEN IMEPSLIRE ~How FAR
T TP (T FROM STRAIHT-ON S TION
PLUs es it up (RGHT v TURN)
MINUS Tips. 1T DOON (LEFT IN TURN).



TINST, J//
QuerncAL OR HORIZONTALT _IMAREN. %

THE EXAIPLES ON THS PACE PRE URTICAL, A

@SET 2 mARGINS ON THE SLREEN, A A
A/~
0
\)
J

THE MARGING ARE THE HANDLES fOR TWISTING
THE IMAE , THEY ARG GUITé INDERGNRENT — BOTH
CAN BE aiThER STRTIONARY OR MOVING — TREYRE
CONTROLLED BY ANBLE ,JUST LIKE SPIN , TV A

AND THE TWISTS AXIS.
G TWIST 157 MARSLIN — _
TWIST 2" MBRLIN ——
19)
STATIC ANGLE ,08 UE B MOUMENT CONTED L~
O’= FLAT (hS ORIGINAL)
1968= UPSIDE POWN
90,27- €b6E ON, .
MARGIN 7
THE st P\ T v e
NEEDN'T BF \ + /
NEFR THE
DRAWING,

AXS OF TWIST,

* THE FILTURE CAN BUEN EXTEMD BEYOND
THE MARGNS — AND THE TWIST STIIL
HAS EFFECT — THE TWIST (0Es
INDEFINETELY, BOTH wAYS OUT.

W e perwe can Be mover EepE
APPLYING THE TWIST — WHRTHIER 15
ON THE SLREEN (ETS TWISTED INTD
suape |

W HE maReINS THEVSELES CAN Be
EI'THER STHTIC OR MOVING,

]\Q.
ORIBINAL |
POSITION



CUASH.
OHORIZONTRL OR VERTICAL ?..

THE EXAMALLS ON THIS PRLL AR HORIZONTAL.,
@I SET 2 MPRGING ON THE SCREEN —

@ FRST MARSIN — MOUEMENT 2.
STRTIL , DR UE A MDKEMENT CONTROL — IN THE BEAMPLE , TO START WIiTh THE
ORIGINAL ABSITION AND THEIN PULL HIM 200 TO THE LEFT , usé e STEADY MOUEMENT
gom O o — 200,

sgonp MARGIN — MOVEMENT

STATIL, OR USE A MOUEMENT CONTROL — JUST (iKke ON THE ARST mamsiN, BUT You

AL CET A CHOICE &F WHAT TO mpy&.—
— DISTANCE £ROM ORIGINAL POSITION

OR — DISTANCE FRom THE FIRST mARGIN

HOW I WORKS |
" WHATEUER (5 ON THE T4lD ORIEINAL IMARGINS WILL FDLLOL) WHEREER THEY &0 .

W UHATLWR 15 Beiicen THE MRRGINS wil SQUASH AND STRETH BeTiEen THem
ANY NRY THEY &O.

W wmTelers ouTsine THE MPRENS ST Foriows THE RGN ROUND.

%2 r,,,@)/// ﬁ
= é@

.

QBDIQH

@ sl 4 3 |




SUPER .

Y 15 Used FoR ‘mATIE" ERFECTS — SURERIMPOSITIONS — Ay foRm o "uipe’ $Rom
ONE SCENE TO ANOTHER .

oW 1T NeRS NO INFo OTHER THAN START AND enip FRAME .

MW IT 1S AUAYS UseD A A DRACING EFPECT.

M THE ALY THING 15 — mKe SWeE ou PUT SUPER WiTH THE RIGHT DEALING.

e T
g
- daor =
= M= 7
g N
=z = =
c— == =
IPE’ FROM ONE SLENE TD ANOTHER......
TSI ousigE  THS one 1s The

TP LEVEL ; i
(FIRST CEL) 7
powN 5

/

v

N

¥ DRAWNG :L.»—

15 A "PosITIVE MATTE ",
AN OPAGUE BLACK

STAR You CAN ANIMATE The
STAR ANY WRY YO LIKE.

W WoRtIATLY THE FRST
MATTE BLOCKS OUT THE
SLLOND SCeNE AS WELL — S0

INSERT SUPER ON DRAWING 2.

Z. s seuts e pwine | HERE" TR
PROCESS (NTD TWO PARTS, 0 = 3 o

AT TW) SLENES 0
cok‘kecrocvysupmlg%ﬁs@ . b N@ Z’

#k DRAWNG B —
AN OPRRUE BLALK CEL
WITH A HOLE IN 1T, AN
IDENTICAL COPY OF THE
BLALK stAR FROM
PRAWING 1 BUT wiTH
AN EXTRA LINE IN

IT — THE outsiDE UNE.



Lmts

NORMALY |, FX WORK EITRR Lo TH (BLS DR WITH WHDLE DEALINGS — T LET ANIMATION
ON UUST A PART OF A CEL OR PBRT OF A LINE — ANYTHING POWN TD A SINGLE FONT,

ARST PUT N LIMITS,,,

DUMITS — 0N R OFF Z
RUTTING UMITS DN mEPNS ANY FX FOULOWING Wil BE APPLIED oNLY TD THE PART ¢
THE CEC YOU WANT, LIMYTS OAF PUTS [T ALK 7D NORMAL 30 THAT ANY FURTHER
PX Wil AGAIN Be APPLED 1D THE WHOLE CEL.. YOU (AN THEN PUT LMITS ON ApsAiN
E XpU WIANT TO DD SOMETHING (LSE TO ANOTHER PART OF THE CEC .

@) FIRST POINT — UNE NAMBER , POINT NUMBER
&) LAST POIN T—— LUNE-NUMBER,, POINT NUMBER .
ANIMATION 1L NOW RE APPLIED ONLY TD THESE POINTS AND WHRTEVERS BE e

THEM
W ANMATE A SINGLE POINT — FIRST AND LAST POINTS THE SAME-.

EXAMPLE —

uNg 173
OFRAQUE /RSN
— PAINTED BLACK.

) THE HOLE 15 ALTUALY
by A Hos!
(6 PONTS — (&S UNDER NEATH Wil

SHOW THROUSH.

1 CEL- e

2 LINES, PR B T e

7&//\}5 Z. pt 16 Not on iz oursine Borper.
(DINORMAL LMITS —OR SCRAPE ~BALKT

NORMAL LIMITS MORKS UKe THE ABOVE PONT 3/4.

SXAMAE — THE PARTS DUTSIDE THE LIMITS P,

ARE NOT RFFECTED. WITH SCRAFE ~BATK , THE

PARTS OUTSIDE THe LIMITS WL DISAPAEAR FIRST FOINT = 1
COMPLETELY, THIS 15 PARTICULARLY Wséful SELONDFPOINT = STEADY
WITH A" MOUING UMIT" ., WHN You 6iUE THE FROM
PDINT NUMBERS PR THE LIMITS , INSTEAD 0F- 1034,
JUST A SINGLE CONSTANT NUMBER , YoA AN AW/D’W,Z LIVES B w% -BACK
USE A MOVEMENT CONTROL, SO THE: UMITS : EFFECT OF THE LNE

CAN RUN UP AND DOWN THE UNES OF THE et PRAWING [TSELF.
IN BNY WAY YOU WANT _ 1)I1TH SCRAPE - BACK.

ONLY THE S&TION BerTwéeN THe umirs a)/ze

ARPLAR , 50 LINES CAN Be MADE TD GRAW

SHRINK, DRALO THEMSELUES AND RUB THAMSAILS / /z
OUT AS YOUA (uKE —— 0

SAME EAFECT WITH A 50L1D

@ ARED " THICK LINE. .
FRST PONT = STEADY 1 10 17
. SECOND POINT = ST€ADY 32701 %




FREAK.

Tiis MAKES THE LUNES OF THE DRPWING GO WOBBLY DR SPIKEY— IT WORKS BY TAKING

THE FDINTS IN THE DRAWING AND PUHING THEM ABOUT IN A RBNDOM LAY, gut 175 NoT
comaLETaLY RANDOM, ., , ..

@DAMOUNT OF FREAK Z SLREEN MERSURE.

A $M/6L€ CONSTANT NMMGR OR B MOVEMENT (ONTIOL. ...

NomenK

‘e

@How OFTEN Z...FRAMES INTERVAL.

R A FLASHING EFFECT , THE FREPK (S DIFFERENT DN EUERY FRATE — THWATS
A "FRAMES INTERIAL' OF 1., for A SLAWER ERFECT , YO CAN HAVE ONE FREAK
GRADUALY (HANGING WTO ANOTHUE FREAIK, THEN TD ANOTHER , AND 50-ON AT

INTERVALS — FRINSTANCE , TYFE 12 AND THE PREPIC Wil CHANGE SMOOTHLY FROM
ONE FREAK SHARE TD ANOTHER —AT THE RATE OF TWD cHANGES RER SeconND.

(BSFIKEY FREAK — OR SMooTH T

AN NORKS BY PUSHING AL THE DRARIING POINTG IN RANDOM) DIRELTIONS ——

WHEN EVERY PONT 1S BaNG FREPKED , THE CFECT 15 WERY SPIKEy — FoR A SME0TH

FREAIC, TYRE A NUMBER — IF you TYRE 4, THEN ONLY Ry 4% OINT il &
FREAED — THE POINTS INBETWEN I FOLLOL) SMOCTHLY .

Uy R oo o
Y] 7|V ey 2okt WY

e W PONT. \/*
SMOOTH

FReRkep POINTS

NOTE THE INBETWEEN
=== FREAKED POINTS!

[




UNDERNEATH SO0 A BLACK CéL LIKE THIS COVERS
EVERYTHING

SOMETIMES YOU MIGHT WANT TD MASK SOMETHING
ofF, ur WITHOUT ALSO MASKING OFF ANYTHING
IN THE BACKEROUND — THIS IS WHAT MASK poes
—mAsK AAPLIES ONLY 10 THe DRPWING OR
CEL YO PUT IT ON.

* e Row oF PIEEIES ARe DONG A PAN INTD THE
SOEIT MACHINE .

W THE WHEEL 15 SANNING

W AND THE SAUSAGES PRE FOLLOWING A PATH.

e

THE MPCHINE 15 DRAWING 1 SO
IT COVERS THE PLEGIES AND

THE PI&s Wil
REAFPEAR HERE

UNLess Youd MASK
THeM OFF AT THiS

i with MASK vou PUT A LNE AcRasS THE
SCREEN PND ANY THING IN THE (et OR
Y THE MASK LINE LAN BE PNYLHERE — DRAWING THAT BOES OUER THE LINE
YU 610 — GETS CHOPRED OFF ! ,

() FIRST POINT E/W, NJS.
Q) SELOND POINT El , N5,

THIS TELS THE MPACHNE LIHERE THE MASK LOES
— THE MASK LNE CAN RLSO MOVE, (o5 YOU
CAN USE A MOVEMENT CONTROL INSTER> oF A
SINGLE CONSTANT NUMBER  FOR THE E/w,N's POSITIONS,

GIOHCH SiDe OF THE LINE LTS MASKED OFF 2
GLE A THIRD POINT ON THE SIDE YOU WANT MASKED OFF — THE
POINT CAN B& ANYWHERE YOU LIKE, AL THAT MATTERS |15 WHICH
SIDE OF THE MASK LINE TS ON — THATS THE SiDe THAT Wil

RE cHOPRED OFF,

NOTE — ;£ nergs onty
ONE POINT BEING CHDPPED OFF
IT SOMETIMES MAY GET STRANKELY

EENT — IF YON HAVE THIS TROURLE
—VUST INSERT AN E€XTRA POINT,




LEVELS

NORMALLY ,PANTING I5 DONG STARTING WITH THE ARST CEL bF PRAWING 1 AS
THE TOP LEVEL , AND WORKING DOWNWARLS — YOU CAN CHANGE THiS RULE BY
UWSING LEVELS — IN GITHER OF TWO WAYS — MANUAL oR AUTDMATIC,

MANUAL.

THIS WORKS IN PHASES — gygié @;@f@fo
@ ErRAME NUMBER?,...

OLEVELS ...

TV THE (&2 NUMBELS IN
THE ORDER You WANT THE),
TOP LEVEL DOWNWALDS , THE

(BUELS LWLl STAY IN THS ORRER ]
UNTIL CHANGED AT ANOTHER ARAME. BEHIND N FRONT.

AUTOMATIC.

THE WORKS BY UsING B 'sketeron ceL”

BoTom
L o " 10
~ I
@‘ B 3
@ Zgié " 6
o CEL- - SKELETON CEL s vusT A
SINGLE FOINT Ao CheH OF T

OTHER CELS .

K N THS EXAMALE THE PONTS OF THe SKAETON CEL ARE MOUING MONG THE UNE —
— USING PATH — BUT ANY FX CAN BE USED OF COuRSE.

* THE OTHER (ELS AR AL POING A FOILOW) ON THEIR RESFELTIIE SietETON PONTA
Yo 120eLS for THE wHOE DRAING — LHIOSE SKELETON (&L~ AND SAY—

WHICH CEL 15 SKELETONY.
GO BY HEILHT OR WIPTHZ..

IN TS EXAMALE (T5 THE HEIGHT — b 15 AT THE BOTTOM OF SCREEN,

WILL BE TOP CEL — I (5 HILHEST wiu B& BOTIOM (EVEL-
E YOA CHvosE LWIDTH , TOP CBVEL 15 AT THE RIGHT, AND THE-

BOTTOM (LVEL AT THE (EFT.



el pING
OF ANINATION — VON&

FRNSTAN & — oNE e
OF THE BAL BINGING 15 A
SAN 6oING from 30°
— 3P AND BAEK AGAIN
(POUBLE movemen ) — THE
CLAPER 15 ALSO DoiNG A

SPN, BUT ONLY (0 6rTHER & e
WAY ONE CHLE 15 24 FRAMES |

— T MAKE (T REPEAT FOR 240

FRAMES , USE: C YiLe UKE THIS——

DCYLLE ON. s ¥ 52
gsﬁm—r FRAME =1 r CYLE 3]
EOAONE c 200 - BT nms

L ENDFRAIE OF SECTION TD BE CYLLED = 244,

WLy APRUEs oNLY T THE FX Rouswmie IT — You PAT
UILE ON' BLrORE THE ANIMATION TD B¢ CYUED.FX THAT
COME BEORE CYUE PRc DONE NORMLY 50 YOU CAN
COMBINE CHULED FX WITH NON- CYUED ONES .

W You CAN ALSO PUT ‘Lvie OFF "= Tis cancets e cyie -
ANY FOLLOWING FX ARE DORE NORMALLY,

W MOUEeNT (ONTROLS USED IN A CYLE —NORMALY MOUMENT
(ONTRULS ARE CYUED PS WelL A FX — BUT IF THE onD FRAME
OF THE CONTRCL (S AR THE END FRAME OF THE CYULE T WONT
Be cyced.

B CULE —~ NORMAL — SKLLETON F£hbe /A/FADE ouT.

THERE (5 A FALULTY IN CYLLE SPEUIAILY FOR USE wiTH SKELETON ANIMATION,
SEE SKELETON DETAILS..



CARTOON ANIMATION PROGRAM—

THIS 1S EXALTLY THE SPTE AS THE GRAPHICS FROGRAM, PLis ITS AtS0 COT
B exTRA effecrs N IT — SKELLY, MIRROR AND SPALE.

K SKELY,

THIS USES A MATCHSTICIK SKELETON DRALING TO ANIMATE A SINGLE ALY - DETAILED
DRALIING —

N Y

- FINISHED
MAIN DRPWING SKéééW/ Y F‘”’""f m/m;a/mv,
* SKELETON GRIPS.

SMILAR TD SKELETONS, EXCEPT USING AN ODVERALL GRID INSTEAD OF A STRUCTURAL
SKALETON. ... SKAETONS AND GRIDS CAN BE COMBINED — 1.€ You AN HAVE A
STRNCTURE THAT 1S PART SKELETON AND PHRT GRD.

B

) 3 ) ».

@ ]
MAIN DREWING — KeY- FRAME FINISHED
PLUS &RID. CRIPS. ANIMATION,
* MIRROR,, / K SPACE. — MTers iz sPPUNG fokess A
i

DRALING ,BETWEEN 2 MARSINS,

T 5/muu; TE PERSPECTIVE

T
| SPACING ~—
/
/
I ~— PERSFECTIVE
| sPncWé- SPRLING —
/
/

£ A

MAKES A MIRROR IMAGE REAECTION SHIFT ALTe

OF A LEeL — REFLECTED PT A LNE gzx% AFTéle THE 5P9&M26
ALRDSE THE SEREEN — THIS LINE spncw@ TO CORRECT

15 INUISBLE ,AND CAN MOVE IN STILL EVEN  THE PERSAECTIVE,
ANY WAY. MIRROR cAN Be — RERSRELTIVE

REPEATED T0 MAKE A IKALIEDOSCOAC LOOKS LWRONG

EFFECT,

vy l/l/ a‘*g&“

K NOTE = riese rx work oncy w e b | o
CARTOON PROG ,IF Yod TRY T0 usé em N ﬁﬁ” \l%*’
wWIiTH beancs THE PROGRAM a}/u,

l TR N

-



SKELETON ANIMATION,

THE MAIN DRAWING 1S ANIMATED BY PRALNG A

scquence ofF KEY— FRAME SKELETONS —
® [ o ; w &

FRAMe | FRAMe 2 FRAME 13 FRAME 4.
USE THE eF€ecT SKELLY — THE INFD 606 LIKE THIS—

DSTRT FRAME ,END FRAME — #s usunt..
@ DRALO NELO SKUETONS. . .. HIT RETURN,

DRALY eAcH 5mew/v, IN THE (SUnRL Wﬁz POINT BY FD/A/TI/ ey
MUST Be IN THE SAME ORDER AS THE ORIGINAT SKELETON . RS A
REMINDER , You GET THe ORIGINAL DRALON UP IN THE TOP RIGHT
CORNER OF THE SLREEN WITH THE POINTS NUMBERED , THE MPBLHING
WL CONNECT THE POINTS IN THE SATE WAY AS THE ORIBINAT,
S0 YOU UST DD THE ADINTS — No "END OF LINE" BUSINESS NEERED.
THE TABLET FRLILTIES You CAN use Are- RUB OUT LAST FOINT,
GEOMETRIC D REDRA), — IF YoU MESS uP A SKELETN,
REDRAW THE WHOLE THING —IT ONLY TAKES A FEW SECONDS,

14
B YOUVE 6OT 17 SKeLLies —

WHAT FRAME — WHIYT SHEL ..

™S 1S5 THE LD PHASES ROUTING — mAKE A UST
OF Key-FRAME NUMBERS AND RESRECTIVE SKELETONS —
— YOR CAN USE THE SAME SKELETON RS OFTEN A8 YOU
UKE , OR. NOT AT ALL . THE PROGRAT wYLL HOLD UP TD
b4 SKAETONS .

@ MOVEMENT —

STEADY, cusmo,\/éb/\/ump CUT OR WITH EXTREMES — AS IN PHASES,

G wHcH POINT 1o CENTRE OF ALTION.. £,

SKULETONS ARE INBETWEENED DIFFERENTLY FROM CHANEE INBETWEENING —
— THE LUMBS ROTATE AROUND ERCH OTHER AND THIS IS WHAT &IVES
SKELEToN ANIMATION TS SMOOTH FLOW. ALL EXCEPT FOR ONE POINT, THE
POINT FROM WHICH THE ACTION STALTS — THIS POINT S cAUED THE

CENTRE OF ACTION — TYPe wcst POINT. IT WOULD NORMPALY
EITHER, BE IN THE MIDDLE OF THE SKeteTon , OR &se AT ANY POINT THATS
STATIONARY — LIKE THE FCOT, IF You wANT THE (enTRé OF ACTION TO

CHPNGE use PHASES., .. E M

i
ITS NOT NECESSARY 7D
BE SURER - ALLURATE
DRALING SKELETONS —
— THE DRALING Will
SQuUASH AND STRETLH
™ Fouow ANY
UARIRTION IN LENGTH
of umes!!l...

w NOTE ~
DONT HRVE ANY LUmB TURNING
MERE THAN 1BO° ROUND
PETWEEN TIOD K&Y PRSITIONS —

— THE MPATHINE BLWPYS TRKES

THE THE SHDRTEST oAy

ROUND -TO THe NEW POSITION,..




PREPARING A SKELETON DRALING,

THE ESSENTIAL THING WITH SKELETON (S5 TD DO THE MAIN  “—+)
ORALING PROPERLY — ALL THE ANIMATION 1S PRODUCED \/
FROM TS ONE DRALING , SO TRKE Your Imé ,po IT

CAREFULLY , THE DRAWING MUST BE DONE IN SecTIONS
—ONE PART FOR EACH LIMB OF THE SKELETON — RATHER,
UKE A HINGED CARPBOARD PUPPET....

@ FRST DO YouR MAIN DRAWING N THE NORIAL WAY,
@UT WITH EALH UMB MBDE UP OF ONE OR MORE o 4 X
SEPARATE CELS, YO CAN ALSO HPVE INUSBLE MAIN DRAWING — (5 CELS .
UMBE— 1€ UMRS WITHOUT ANY CALS HANGING ON THEM, ONE FOR ERCH UMB—

@ﬁwm/éﬁb? YORN...ans0e% Yes . -
SKELETON, GRID oR BOTH 2 TYFE $,60RB... v S,
TRBLET DR CROSGHAIRS 2...7¥P2 Tor C.

B DR THE SKELETON, POINT BY POINT...
— use "END OF LINE” TO &ND A CHAN OF POINTS.

— START EACH NEL CHBIN FROM AN EXiISTING POINT
< FINISH wITH " END OF DRAWING', 1

5

I

SKELETION DRAWING — (6 FOINTS.

& THe FIRST ELeveN POINTS PRC B WHICH CEL% AT OHICH LimBS —72
ML IN A CHAIN.,,
FOR GALH CEL, TYPE 2 POINT NUMBLRS —
FIRINSTANCE , et 1 F118 ON POINTS LAND2,
S0 TYPE:L 2 (WITh A SPALE INBETWEEN
OF COURSE ,OR ELSE THE MPCHING THINKS
YOU MEBN TWELVE), wHEN ASKING FOR

THS INFO, THE MALHINE DRALIS UP ALL

THE CcaLs , NUMBERED , AND IT ALSO DRALIS
UP THE SKALETON (ITH PoINTS NUMBERED
SO ITS QUITE ASY TD =6& WHAT GOES
WHERE + IF YOU PUT THE SAME POINT
TWIE — UKE * 2. 2.~ e cet

WIl PoULOW THAT AOINT STRAIGHT, mITHOUT
TURNING OR CHANGING SHARE .

k PONT 12 prrAcHes TD POINT 2,50
RPTER POINT 11 PO “BND OF LINE"
— THE MACHINE ASKS"STBRT FROM
WHAT POINT— TYP& 2.,AND
CARRY ON —NEXT POINT Wil
B& JONED WiTH PONT 2 .

@ (F YOURE USING A SHADOW EDSE (N YOuR
PRINTING — YOU CPAN MPKE (ELS WERGE
TO6ETHER LITHOUT A VISIBLE VOIN— SEE
MERBING CELS, THIS 1S5 ONLY NEEPED
WHEN USING A SHADOW EDGE — NORMALLY
Cets MLWAYS MERGE (NVISIBLY ANYWAY,

% NOTE — APBRT Feom END OF
LINE AND END OFf DRAWING THE
ONLY TPBLET (NSTRULTIONS YDU <AN
use Are RUB OUT tAST POINT
CEOMETRIC. DRALIING
Us€ CRESSHAIRS
D REDRAW) ALL/someTHING

TOUCHNG ANY OTHER ONE W(LL
JUST &IUE Yol A R&DRAL.




CRIDS.

THE SKELETON EFFECT ALSO INUUPES THE USE OF SKELETON GRIDS — ITS
THE ULTIMATE IN DISTORTION EFFECTS SINCE YOA CPN MAKE ANY KIND OF
DTORTION YOU LUKE— THE INBETWEENING |15 DONE IN THE SAmME LAY AS
EKELETON, SO YO HAVE THE SAME POSSIBILTY TO PRODUCE 600D QUALITY

ANIMATION MOUEMENTS.

W FREPARING THE DRPLWING.

THE DRAWING | TEELF NEths NO SPediL
PREPARATION — LHEN THE PRAWING (S
COMRLETE, You DRAL THE GRID — FONT
BY POINT, ST LKE SKELETON,, THIS
MUST BE DONE SVSTONATILALLY —
—ROW BY ROW, ALAYS LOING THE
SAME DIRECTION ALNG The Rows,  [MAIN DRAWING MAIN PRALING +6RID.
BEFORE YoU STRRT THE MACHNE ASKS — HOW MANY R, — OWS PND b coumns,

HOW MANY COLUMNS ..

N
AL

¥ ANMATION, # RECTANGULAR GRIDS —Y 0R N
SATE A WITH SKAETONS —USE THE ecT IF Yo WANT AN ACCURATELY PRAWN
SKELLY T0 DRALO A SEQUENCE OF KEY - - RELTANBULAR GRID, WITH POINTS EVENLY
FRATE GRIDS . ABAIN, THE MACHINE ASSUMES SPPLED, ANSWER YES — AND JUST 6/Ué
THEY AL CORRESPOND POINT-FOR- POINT wiiTH TWO OPPOSITE CORNER PDINTS — THE
THE ORIGINAL GRID— JUST DR THE FDINTS. MPUHINE FILS IN THE ReST.

R COMBINED SKELETDN AND 6RID
CHOOSE BOTH — WHEN THE SKeLeToN HAS
BN PRAWN, cARRY ON TD PRAT) THE 6RID,
— THE MUST Haye AT LEAST ONE POINT THE
SAME AS ONE OF THE SKELETDN FOINTS —

— WHEN YOUUE FINISHED, THE MPCHINE Wil
PEK WHICH ERID POINT 15 TD BE UNKED TD
WHICH SKELETON POINT. IF YoU WISK, you CAN
HAVE FURTHER POINTS LINKeD IN THE SAME
WAY., WHEN ANIMATING , JUsT DRAL) ALL THE
PONTS IN THE SBME ORDER. A& USUPAL , WHEN
GIVING THE INFO FOR " WHILY CALS AT WHICH
UMBS ' JusT MIT RETURN FOR. THE (&S THAT
GO IN THe 6RID , AND e NAMBERS FOR THE
CELS THRT PIT THE SIKELETON,

HORDINARY Céts AS SKALETONS OR GRIDS.
YOU CAN USE A CEL IN THE DRALOING BS THE SKELETON
OR. GRID FOR ANIMATING — THIS MEANS You ¢AN APPLY

ANY of THe ORDINPRY Cév FX T01T. E'RINSTANCE — CEL 1 mp CEL 2 pre nio sris -
— (L 3 1S THE SKULL PRAWING
( THESE DRALINGS ARE BRSED ON THE
8. DRALIINGS BY THE BIO6/ST DARCY
THOMPSON (N #1E RBOOK " ORIGIN AND
GROWTH OF FORMS”), UsiNG SHELLY,
INSTERD OF PRALIING NELD SRIDS ,USE
THe /Z)s/gffgcwfv USi ACEL /7/7\/151\/ THE
DRA, — AND TYPE 1. Wé &ue
. ZOMFMT& CEL 1 A CHANGE 0 &t 2. —AND

. PREDICTS —
.} CARRY IT ON TD 1603 CHANGE — THE
RESULT 11z supre RESULT — THE COMPUTERS PREDICTION
OF MAN OF MAN TD COME — AL BRAIN AND

T omell)  No FACE...




USING SKELLY # ERID.

IT TRKES ONLY A FEW) SELONDS TD DRALY A SKELETIN, S0 You CAN HRUE PS
MANY AB YOU WANT..,, A LODD RAVERARGE IS 3 OR 4 peR SELOND— MORE FOR QUICK
ACNIONS . THIS MEPNS THE QUALITY OF THE ANIMATION CAN BE AS &0oh AS THE

BEST HAND PNIMENON — ITS LIMITED ONLY By YOUR SXILL- . A POINT OFTEN
OVERLOOKED — Yo CANT MAKE 600D PNIMATE FILMS UNLESS You'RE A GDOD

TOR — IT MAKES NO DIFFERENCE WHAT EQUPMENT YOUR USE , NO MBCHINE
chw”nfmm UP FOR LATK OF CReATIUE SKIL .. ANTICS IS THE /% ANIMPTION
TERCHING MBTHINE — THE IMMEDIATE Pmymcxac RESULTS MAKES IT meN
QUICHEST AND ERSIEST WAY FOR ANYONE TD LEARN THE ART OF- ANIMATION. ¢ .-

X NATURAL FLOW OF MOVEMENT,

NAURALSTY. WOVEMENT 15 NOT THE // ot / / I
ONUDY WAY OF ANIMATING —BUT IF SR
YOU CON MASTER THIS, YOU HAE
MASTERED THE MOST FUNDAMENTAL
SKILL OF ANIMATION AND LHATEVER
YOU DD FETER THAT (S UP T Yol ....
THIS PIC IS A MULTIPLE
EXPOSURE PHOTD OF A MAN RUNNING,
WEPRING BLALK CLOTHING AND WHTE
STRIPES ( MBDE BY ENENNE ~TULES
MRREY IN (382) NOTILE TRE
SMOOTH LINES OF FLOW THROUGH THe
MOVEMENT— THESE MPKE UP A
KIND OF MOVEIMENT ENVELORE: —
— WHEN yoU PRAW A series oF
ey SKALETONS , THIS IS b HAT You
ARE CREATNG.

’
W DONT FORGETe— You chn 60 use CHOANGE imuL ToNEouUsLy wimh SKELLY —
— THE WHOLE DRAWING (OR ANY OF THE CELS) EAN B¢ pONG A
CHANGE — ERINSTANCE , FRONT Uigr) T si06 Ui, AS LIEIL FS
POING SKEAETON ANMATION — BUT PUT THE CHANGE BéFoRe
THE SKELLY..

W THERE'S ALSO— A soecPt FaciuTy IN CYLLE FOR USe WiTh SKELEDNS .
2
PRINSTANES SUpPrsSE wE's BounNCiNG uPp anboown 1,2 ,1,2,1,2 2.
— YOU CAN USE Cyclé FOR THIS — BUT SUPPOSE YA
WANT THE BOUNCES TD GET SMAUER TIL HE JUST ENDS
“ UP ON PDSTION 2. AFTER [0 CYLLES. ... Usé CYLLE,
AND CHoose THe FRuuTy “SKELETDN - FADE OUT %
— THAT MPKES THE C)’C:Léo MOVEMENT &ET ERADUALLY
SMALLER AND SMALLLR . SKELETDN —FADE IN ' poes
THe REERSE .

Fm*’35?4”[3.......,...,'..../zl

[ 4 ® o o o 4

1D cvycLeés.

CYCLE START FRPMe «2.  END FRAME = 121
END OF CYeLép BIT= I3 SKELETON FADE CUT,



“ Y]
THE  [LLUSTRAT PEE ARE FROM PRESTON BLRIRS Book “BANIMATION
Pu&LSHaD eélajuico?%’f%l;os‘?‘m, 430 WEST SIXTH STREET , TUSTIN , LA FORN/A
THE BOOK 1S THE ANIMATORS BIBLE ~ESSENTIRL READING FOR
vaé ?OZ\JBNT/Nb 1D LERRN THE ART OF ANMATION — YOI LailL FIND IT IN
YON

MOST &o0D> ART SHOPS.

LINE OF ACTION

AGINARY LINE EXTENDING THRU THE MAIN ACTION OF THE
égu{z’\é IS THE'LINE OF ACTION" - - PLAN YOUR. FIGURE AND IT'S
DETAILS TO ACLENTUATE THIS LINE --BY SO DOING YOU STRENGHTEN
THE DRAMATIC EFFECT --THE FIRST THING TO DRAW wngr\xlls chr;J\;
STRUCTING A FIGURE IS THE LINE OF ACTION--THEN BUILD R ;

WRO.NG.’ LINES OF ACTION UNFIT = - - RIGHT/ LINES OF ACTION FIT AND ARE ACCENTUATED

IN ANIMATION THE LINE OF ACTION IS THE

BASIS FOR RHYTHM-SIMPLICITY + DIRECTNESS / % /?@ ' %
\.._ | [

START YOUR ANIMATION FIRST WITH A 3
LINE OF ACTION-THEN A SKELETON+DETAILS g

% >
530l S
R o N %%' \)
vl A %/’ B ;
m&.’) k:!I;:'Q\SZ,{‘ ':‘—"%"/‘ = ‘“'.a' &-.:‘_'_Qo —

—=

THE SKELETON FOUNDATION

BUILD THE CARTOON UP FRCM A ROUGH SKELETON -- DCNT EXPECT TO GET il GH
SKELETON THE FIRST TRY ALWAYS --NG ONE CAN DO THAT -- EXPERIMENT- DISCAQD-MA‘;'(EE ?EJVERKL
THEN PICK THE BEST ONE -- BE SURE TO WORK. LOOSE IN CONSTRUCTING THE CKARACTEK.,

WORK CUT A SKELETON~CONSTRUCT BODY MASSES AROUND IT—THEN BUILD DETAILS OVER THIS



SPALE.

THES 15 USED LOHEN YOU WANT AN ERFECT LIKE MOVING OUER A (ANLECARE
IN FERSPECTIUE — 0R ALONG A LWL — DR UNDER A (EILUNG —ETL.... STBRT
WITH A SsimPLE FLRT V€L AS THE BASIC DRALING.

USE FLIP

COR PINCH) TD
GET THIS — BUT THE
PERSPELTIVE LOOKS WRONG
BECRUSE THE SPPCING (S
STILL EVEN .

o= e

FLAT Viet) —CPN BE
movet> WITH PAN
=

THE (NFO Yo NEED IR THIS 15—
(YverncAL OR HORIZONTAL?
THE EXAMPLEL 15 HORIZONTAL.

GSET TWD MARGINS, *

THE RESPACING HAPRENS

BETWEEN THE MARGINS — FIRST
— ANYTHING DUTSIOE 1S (CFT MARGIN
ALONE .

@ HOW MUCH RESPPUNG —PERGENT 2.
ZERO = NO DIFFERENCE
50% = ABOUT AVERALE
A0% = VeRry EXTREME.

b NOTE — orRE AR (Posiive)
NUMBERS SHFT THE SPAUNG
TOWARDS THE TP, OR TO
THE RIGHT— NESATIVE(MINUS)
NUMBERS SHeT (T COWA
OR LEFT,




MIRROR .

THE INFO FOR MIRROR 15 ALMOST expctLy Twe sAmé ps For IASK —mark
THE UNE OF THe MIRROE WITH TWO POINTS — bI0é POSITIONS EfL) anp N/S

FOR £pTH — AND PLSO A THIRD POINT TD MARK WHICH SIDE OF THE LINE 1S TD
B& cHOPRED OFRF, BEHIND THE MIRROR,

THEN THERE'S ONE EXTRA THING —

MIRROR — WHILH CEL | DRALING....T
MIRROR WORKS BY MAKING THIS cér 0R DRAWING A MIRROR |MAGE
OF PNO CEL OR DRAWING . THAT MEANS THAT THS CéL-OR-DRALING
NELS ONLY B& A Dummy — AND 2 POINTS IN A SINGLE UNE (5 ENUFF —
50 — IF YDURE USING MIRROR AS # PRAWING EFRECT — Gie THe DIRRIING
MAMBER TD P& MIRRORED — IF ITS A CEL LEFECT , IVE THE C&l NUMBER

R-E-L-A-T-1-U-E,

IIRRDR. woRKS IN THEse S7erRs —
@FIRST 1T MASS 0FF THE DRAWING OR LEL TD B€ MIRRORED-

@) THeN 1T DoES A 1002 CHANBE T0 mpne TUS ONE SAmé AS

THAT ONE&E
@ﬂfeﬂ IT REFLECTS IT IK THE MIRROR.
HERES SOME EXAMALES — | 4
/I
/
4 o
* / —
V4
7
/ -
PRAWING 1. AND / MIRROR EFFECT,
DRMING 2 & PrRAwING 2. 10 ﬂfﬁfé DRMING 2 —
MIRROR DRA1OIING 1. — ITSs A REFLECTION
AT TS LINE. OF DRAWING 1.

Q @

t ou can poD ON FuRTHER
MIRRORS O MAKE M
A KALEIDESCOFE.... .
HERE'S B MIRRORS— [ ]




PRALING TYPEFACES FOR CAPTIONS.

USE The DRATD PROGRAM (N THE NORMAL WY, RS [EFOR KEY ANIMATION, WiTH
ERCH LETTEr® AS A SINGLE COMPLETE DIRAWING . EALH LETTER SHOULD BE DRALWN
SITING ON THE BOTIOM LEFT CORNER OF THC DRATING ARER, THUS,

DRAWING 1 DRAWING 2. *mﬁKé THEm 816”1
Co W maRk A PONT FoR THE
A SETTING WIDTH- 1€
THE NEXT LETTER Ll BE
ol D WIDTH SET ON THIS POINT —
s ~ MEASURE 1T LXTH HELDCHART
| } eR"EUVE POINT NUmMBERS”
WSTRRT THe DRALY PROGRAM. @)UNe sPaLING.
- NITLE = NAME OF THE TYREFRACE. THE HEIEHT OF THE TYFE BODY— 1€ THE
— 1 DRALING PER KeYFRAME . MINIUM HEGAT TD CONTRIN ASCENPERS AND
-~ FRAME RefenTs 1., DESCENDERS WITH A FRACTIONAL GAP TP AND
@orrom.

BVEACH LETIER 15 h compene prmome oF 1 AREA CEL.

[A\G Jue
s FRAME NUMBER = DRALING NUMBER . @ I o
* DRAWING TITLE £ TRE LETTER - MUST Be FIRST COUMN OF NATE.

* HOLD = O exrT for e FIRST LETIER wHRe you AUT THE
HOWD = ULINE SPRTE MERSURE,

W CEL COLOUR. oN EFCH PRAVING,PAT THE LETTER WIDTH.

EXFMPLE — prAtome 1 - A FRAME 1 HOLD 530 4{uné SPAUNG - zceooJ,D
el 1 — AR CODUR BBE o L OTME CETTERS
PRALING 2. — 8 FRAME 2 HOWD O LETTER wrom}
cet 1 — AREA. COLOUR IS
B STPNDARD FOUNT —LETTERS MUST BE IN THS ORDER,
1 ™26« A 10 Z. LAOITHLS. 7 = !
27T 52 % A T 2 LOWERCASE. 77 = ( oPeN BRACKET.
53 061 = MumerALs 1 T 9. 78 ) cLOSE BRACKET.
79 = ¥ ASTERISK.
b2 = ZERD 80 = ~ SPRCE . - JusST PUT 2 zero FOINTS
63 =0 (FulL STOP) ;olgmmgo pe;ewzgg , eu; %ue
o ° <
b4 = o (commn) pri iy g

DRAW! OREN CUDTE - s . CHARAC
bb = ' (TexTRONIX SINGLE QUOTE ~BUT ik i S .

DRALING R SINGLE LOSE QUOTE),

. . -
67= 3 (semi COON). R =8 = AAX €= DRAWING TITIES LWRITTEN

68:=; (mz,m).) CRPS. A =22=pA" IN TEKTRONIX THUS .

69 = — (HYPHEN). < o 3. "

70= / (0BUCUE DASH). S & * NOTE — nAt AIRsT

= & ( PMPERSAND). tweR \ a = 34 = A% ClorbLgmg“O“ Zémme

72 = G ( PERCENT). CASE- 4 a4 =85 - AR" kR‘ﬂéﬁp&ﬁﬁZNK
3= + (PLUS). P e« NO" CHARACTERS

Pl « H (TETRONIY HASH MARK- DRAWING
£ POUND (6N ).

n5s 2



FILMING FROM THE TEKTRONIX.

THE BRSIC vy camerp wiw po -1 115

SET-UP FITTED WITH A SINGLE FRAME
RELEASE (APRBLE COF LONG
EXFDSURES — L SELOND OR S0

WE HAUE BEEN USNG

B 16mm BOLEX HITED with
AN ELECTROMABNETIC RELEASE
WORKED OFF AN ENLARCER
TIMING LOCK,



SETTING- UR

@ ST-uP TRIPOD SPREADER AND CAMERA.— POSITION SQUARE
ONTO 6CREEN.

B wWe ARE USING A BOLEX 1bmm CAMERA WITH AN ELELTROMAGNET
EXPOBURE RELEASE PR THE EXPDSURES - THS PUUGS INTD THE
TIMING CLOCK ~ THE TIMING CLOCK PRUUGS INTD THe WRAWIIL... ..

® Fium .— we NORMAWY usé DOUBLE-X .

LOAD THE AILM WITH FILMGUIDES (N THE CLOSED POSIMON —
WHEN LORDED oPeN AGAIN.

F—"“*‘"““““‘i%‘

N

T BGUBLER T
EﬂStman "ngapve ?(‘”“ .
B Sl 7222 i.\"? :

2 2,
<
PEAFORATED ONE EDGE—WINDING 8 t/

.

LOAD IN SUBDULCO LIONTY

® ExrosuURE ON TIMING CLOCK 15 1 seconD (N8 use The “Sec’
SCALE ON THE CLOCK , NOT X10.).

6 ST fous WITH APERTURE Puwy OFEN (2.8) NB.— You may
NEED D ABUUST THE EYEPIECE POR YOUR €eYE,

© SET ZOOM RCAL WENGTH TD Gkl THE PICTURE RIGHT SIZE

(D SET APERTURE TO 56 ON THE RED SCALE. .

® BLACK OuT THE ROOM IF ITS DAYUGHT. .

@) CLEAN THE TEKTRONIX SCReen .. OR!..

<] xNINIONY P B

T
SRIERIRIRidIe

,1'[] | | [

UL LULILLLL]

UINE - UP
FOR Plun ==
SIPES of PRAME
JWST UISIBLE

T0P AND BoTTom
ouT OF PRAME.

o

eV TTITTIT T S

IS

LINE.-
mﬁ UP ==
VIDED-SCANMING.

TOP AND BoTTom
ViSBLE,




SHOOTING.
BEFORE YQU. START ;- swmu 1 "SCREEN FILMING”- orerurse

YOUR PICTURES (WJILL LOANDER ABOUT AL OUER THE PLALE.

O TRAKE ABOUT A DOZEN FRAMES OF THE ANTICS TITLE
(OUR EQUIVALENT OF THE SLATE BOARD).

© NOW A DOZEN £RAMES BLANK (STICK YOUR HAND OVER THE HENS)

® WIND-uP THe cAmerA !l THE BOLEX Does JusT OVER 60O FRAMES
ON ONE LWIND — YOU MUST wATCH THe FRAME COUNTER  REWIND
EVERY 60O £RAMES — I IT RUNS OUT OF WIND YOU GET NG
WARNING — ONLY Dup PRAMES !,

@ YoU RSO GeT NO WPARNING (€ Yo RUN OUT OF FILM.
ONE RO OF AiLIM (S 30 METRES = 100 PEET » 4000 FRAMES.
THE Bium COUNTER ON THE RBOLEX TELLS YU THE NUMBER OF-
METRES USED SINCE YDU CLOSED THE CAMERA LID. IT GOEs BAG<
T0 ZERD WHEN YOU OFEN THE CAMERA Lb.— 50 DON'T ORN
WITHOUT RIRST CHECKING HOW MUCH FiLm YOR'VE GOT LeFT!ll. .

& REPDY TO GO!! GET THE PILM ROWING ON THE SCREEN ——
— WATCH PRAME NUMBERS D TELL NUMBER oF REFEATS.
— ON LONG HOLDS, HIT THE SPACE BAR EVERY 20¢h PRAME ——
OTHERWIEE THE PICTURE Wil SUDDENLY SWITCH [TSELP OFF,

PROBABLY IN THE MIDDLE OF A FRAME . g
— AND DONT FORGET YOUR CAMERA WINDS "

® H You MAKE B BOOB—
— STICK IN A PEW ARAMES BLANK 50 YU CAN AND THe PlLAte

LATER .
— MAKE A NOTE OF WHAT WENT WRONG — YOUN CAN STCK A

BIT 0F PARER sucH AS "CUT BAAK LAST 12 FRAMES  ON THE
<CREEN PAND SHCOT (T

@D AT END — 200 £RAMES BLANK .

UNLOAD FILM — 1 THERES ENOUGH ALM LEFT POR ANOTHER
SHOOT , STICK A (ABEL ON THE CAMERA TD TUL WHATS LEFT,

"DX 12 METRES' OR WHATEVER
@ SNUK exroser> PILM IN CAN, TARE IT UP, FILL OUT A LABEL,STICK

IT ON THE CAN,AILL OUT THE PICTURE NeG REPORTS, STk THAT
ON THE CAN,THEN STICK THE WHOLE (OT IN THE PROCESSING LARS .

WHEN zgg W:’ s ™ SCREEN NORMBL - orerase

THE SLREEN L BE BURNT OUT IN NO Timg.
THEN PUT EJsRYTHING ALRY, AND &0 Home 10 BED......




NeCi REFORT SHEET AND CAN LABEL.
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COLOUR SAMPLE —SHEET 1

AR COLOUR SAMPLE 1S LABELLED WITH A REFERENCE NUMBER — LWHEN
YOUu DO A DRAWING wiTH THE DRAWING TRBLET, THE MACRINE WILL ASK
YOU WHAT COLBURS You WANT TO use — BE READY To cave 1T THE
COLOURS YO WANT!.

S 7 - o, -

6% -3

34

¢ 23

THESE CHARTS ONLY SHOW A REW OF THE POSSIBLE COLOURS. It You WANT
AN INBETWEEN COLOUR,YOU CAN GET 1T WITH AN INBETWEEN NUMBER —
FOR eXPMALE, ¥ YO WANT A COLOUR RETWEEN 26 AND 22b PUT 1263 OR
RPETWEEN 426 AND b2b PUT 526. DONT exPecT THESE sAMPLES To BE
SUPER ACCURATE — THEY ARE MADE LIITH PRINTING INK AND CAN ONLY
INITATE  APPROXIMATELY THE RESWTS CREAED WITH LIGHT oN fiLM OR
ELECTRONICALLY WITH VIDED. HOW ACCURATE THEY Wi Be WWL DePEND ON
HOW THE PLOTYING MACHINE (1TSELF (S ST UR



COLOUR SAMPLE —SHEET 2

KR COLOUR SAMPLE 1S LABELLED WITH A REFERENCE NUMBER — LWHEN
YOU DO A DRAWING wWITH THE DRAWING TABLET, THE MACHINE WILL ASK
You WHAT COLOURS You WANT TO use — B€ READY To Give IT THE
COLOURS YO WANT!,

200 220

260  TT2%0

202 222 242 262 232,

204 2234

206 266 286

208 222 248 268 288

THESE CHARTS ONLY SHOW R fEW0 Of THe POSSIBLE COLOURS. I You WANT
AN INBETWEEN COLOUR,YOU CAN GET 1T WITH AN INBETWEEN NUMBER —
fOR EXPMALE, I YOU WANT A COLOUR BETWEEN 2b AND 226 PUT (2.6; OR
RETWEEN 426 AND b2b PUT 526.DONT exPecT THESE sAMPLES To BE
SUPER ACLURATE — THEY ARE MADE WITH PRINTING INK AND CAN ONLY
IMIMATE  APPROXIMATELY THE RESIWLTS CREATED WITH LIGHT oM fiLMm OR
ELECTRONICALLY wiTH VIDED. HOW ACCURATE THEY Wil Be WL DefeND ON
HOW THE PLOTYING MACHINE 1TSEF (S SeT UR



COLOUR SAMPLE —SHeEET 3

G COLOUR SAMPLE 1S LABELLED (WJITH P REFERENCE NUMBER — LWWEN
YOUu DO A DRAWING wWiTH THE DRAWING TRBLET, THE MACHINE WILL ASK
YOU WHAT COLOURS You WANT TO use — BE READY To CGive IT THE
COLOURS YO WANT!.

403 A2t ' 77 428

THESE CHARTS ONLY SHOW A fEI0 OF THE POSSIBLE COLOURS. I You WANT
AN INBETWEEN COLOUR,YOU CAN GET IT WITH AN INBETWEEN NUMBER —
fOR EXPMALE, I YO WANT A (OLOUR BETWEEN 26 AND 22.b PUT (263 OR
RETWEEN 426 AND b2b PUT 526. DONT exPecT THESE sAMPLES To BE
SUPER ACLURATE — THEY ARE MADE LITH PRINTING INK AND CAN ONLY
IMTATE  APPROXIMATELY THE RESULTS CREATED WITH LIGHT ON fiLM OR
ELECTRONICALLY WITH VIDED. HOW ACCURATE THEY Wi Be WWL DePEND ON
HOW THE PLOTYING MACRINE (ITSELR (S SetT UR



COLOUR SAMPLE —SHEET 4

R COLOUR SAMPLE IS LABELLED WIMH A REFERENCE NUMBER — LWHEN
You DO A DRAWING WITH THE DRAWING TRBLET, THE MACHINE WILL ASK
You WHAT COLOURS You WANT TO use — &€ READY To cave IT THE
COLOURS YO WANT!,

682

6%4

686

608 628 043 Y oS8

THESE CHARRTS ONLY SHOW A £ OFf THE POSSIBLE COLOURS. I You WANT
AN INBETWEEN, COLOUR,YOU CAN GET 1T WITH AN INBETWEEN NUMBER —
FOR expmPle, i YO WANT A COLOUR BETWEEN 2b AND 22b PUT [2.6) OR
ReTweeN 426 AND b2b PUT 526. DONT exPecT THESE sAMPLES To BE
SUPER ACCURATE — THEY ARE MADE WITH PRINTING INK AND CAN ONLY
IMITATE  APPROXIMATELY THE RESWTS CREATED WITH LIGHT ON fiILM OR
ELECTRONICALLY WITH VIDED. HOW ACURATE THEY Wil Be WL DePEND ON
HOW THE PLOTYING MACHINE ITSELF (S SET UR



COLOUR SAMPLE —SHEET S

EACH COLOUR SAMPLE 1S LABEWED WITH A REFERENCE NUMBER — LWHEN
YOU DO A DRAWING wiTH THE DRAWING TWBLET, THE MACHINE WILL ASK
YOu WHAT COBURS You WANT TO use — B READY TO cuve IT THE
COLOURS Yo WANTI.

O

862 L

86‘* 884

863 e o B8

THESE CARRTS ONLY SHOW R fEW OF THE POSSIBLE COLOURS. I You WANT
AN INBETWEEN COLOUR,YOU CAN GET IT WITH AN INBETWEEN NUMBeR —
fOR EXRMPLE, ¥ YO WANT A (OLOUR RETWEEN 26 AND 226 PUT (265 OR
BPETWEEN 426 AND b2b PUT 526. DONT exPecT THESE SAMPLES To BE
SUPER ACCURATE — THEY ARE MADE LITH PRINTING INK AND CAN ONLY
IMITATE  APPROXIMATELY THE RESWTS CREATED WITH LIGHT oN fiLM OR
ELECTRONICALLY wiTH VIDED. HOW ACURATE THEY Wi Be WL DEPEND ON
HOW THE PLOTTING MACHINE (TSELF (S SET UR



Creating a file for use with the ANTICS program "SCAN":

SCAN will take frame images consisting of outlines and submit them to the Antics scanning +
hiding?? + eliding + colouring process.

To use SCAN, you will need to have your own 9-track bcd-tape; the tape librarian will allocate
tapes for you, but to use SCAN you must know the number of your tape. This is done from a
MOP terminal by issuing the command GET name (*MT,PR TRACK9) and waiting for the
response (name is your chosen file-name for the tape).

SCAN does not do any animation; it will read only the frames actually present in your file;
however, it is possible to scan only 'selected' frames from your file if you wish, as explained
later.

All that is now required is that your animation program is designed to produce a filestore file
of the correct format; which is -

FIRST LINE TITLE OF FILM in first 40 cols SCENE description cols 41-71 You may use any
letter of the alphabet, any digit; but the only punctuation allowed is *- Do not have more than
26 without an intervening space.

SECOND LINE (I5 format numbers)

NFT no of last frame in file

NFST no of first frame to be scanned

NFEND no of last frame to be scanned

NFSKIP no of frames skip frame interval
NREP no of repesta for each frame

MAXD maximum density to be used in scanning
ISHAD size of shadow edge

Notes:

Each frame of the animation in your file must be numbered, and the frames must be
arranged in ascending order. However, there may be gaps. NFST is the number of the frame
(which must be present) that you wish the scanning to start with - This need not necessarily
be the first frame of the file. NFEND is the last frame you wish to have scanned. It is not
essential that there should actually be a frame of this number present - if the program
encounters a frame whose number is higher than NFEND, the program will finish. If you wish
to scan every frame, put NFSKIP = 1. If you wish to scan only every 3rd frame, put NFSKIP =
3 - etc. Put NREP=2. MAXD is the maximum number from 1 to 9. ISHAD is normally 0O, 1, 2
or 3. It can be much greater, but the effect soon becomes unusual.

Examples
300 1 300 1 2 1 0

Total 300 frames, begin at no 1, do the lot; repeat 2, max density = 1, shadow =0
300 120 200 7 2 1 0

Total 300 frames, start scanning at no 120, doing every 7th frame; stop when past frame 200

After these two preliminary lines of data, the actual frame information now follows .....



