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Jon: First, it would be good to co into hnL ClTLUAQLJICLS

surround I thie s i~"c1(v:""r - of the "utt/htra. . : S S
. [ e . . 1 :
Steve: Bill ftra was 2N artist-in-vesidenceat NET's Lab.
This is going bacloan ircrediblc amount of tirme, bach tefore
we moved to lew Yoirli, S0 tint "',UL .o about sisx yveors a50..
1 B 3 €
; _ P . ‘
Tie was worting as an artist-in-residence at the Lab. '
: N
. : v
anoand Jdiscovered some Ob the -k o
. \ e Lt 7 ”, k'.f; .
a proat decree because i vas
.
-~ vou couldn't talic the ind | f
put it in theupver vicht corner and leave it . Vou La s
could only sort of Mo lutate it into the upper risht handé o 3 T
) . N
corner anG it would cone Tight back.And toher facters on it. -
- B ey ‘ K
v ouas sort of convieed #lat lsamathing could bo done to matc it
hetter. And I had been forline arcunt with rhege strobe lizhiis
that 1 was buiidins ant loohing te see if -thev could‘be usec Cd
. . ¢ ! : :
for video. Ve were using them for other thinzdg. Huge traaendous
N 3 = PR
that put out an average of 3,000 watts. :
| : . .
Jon: You were building these for personal purposes or' for €u
cormercial? )
Sreve: Commerciali, We were using then to ld spect tulﬂ; lille = R
. : : it
cold rolled sheet gteel while it was on a will and all kinds : oA
H ' . v.i.'.."‘ [ ’ Tal e
. " . ; b
funny stuff 1ike that. I was interes cd in scoines vhar S .
: .

it could do in video. So T borrowed Bill's half-inch machine a
and T was noticing that it vould slov things down. It wouldn't
slow thinss down becuase You could sync it up to vert? ical and

vou could examine copethine a frawe at a tinc. I vou wanted to
035
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seo why your nilh carton bottlins line vas jamming up vou
could nut this thine on it an? then when it jamned up you
could go bacl and insnect it and vou'd get these very clear
pictures and vou conld see that vhat actually happened was
that this cear alrost grabred it but didnt quite and whon it
didn't erab it it fell over there and that thing slammed into
it and . . . So, Bill was leckine at that and he wanted to
play with the strobe with sove color stuff éo e brousht tle
strobe dovn to the Lab. And while T was down there he ursn
exclained to me this Nan June thing and I'd never scen one
hefore.

’

3
3

Jon: You had not been imvelved in video previously?

Steve: Yo, T'd not been involved previcusly. FEven vaguelv.

% I'd been involved irn audio a lot but no video. So he showed

ne hew the thing worled end baicallv it vas a TV set with

various systems to add evnternal forces to the deflection Sy cither

injecting .it into the already existing deflection circuitry

{de

and also throush additional coils that were put cn the thing.

They (I?) hxmixaudiagx used auvdio escillators for this and other

funny stuff. And vou rescanned it. It secmed like a neat toyy
{
and it made neat pictures. Bill watned me to work on the thing,
. e care up and
So T said, "Yeah, ¢, maybe some day.'/Cot we a grant of 3,000

R}

to develep this device and we set out to do it and thirteen
thousand dollars later we finished it. At that point I was

cormitted to this industry, If for nothing else to met my ten

thousand dollars back.
Ns53
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Joas The orant wae foon the TV Lal?

r

Steve:r Yeah, fros tle TV Lab. Tt was actually an artist-

in- roesicdence, Lecause Loy d9n't have any hardware money

ave © 2 rood deal and we Baile tlis svntheg-

£
e
b
3
B
—
f.
.
RS
i
BB
~
-+
o
.

Izey and pave 7t to tlen. The one that's still there. And T

tricd to Luy it hacl Trom thae apd thev von't scll it hacl. Sincoe

thov've not’ horeit a ruel TETRY ONe R’

P

»iimnv so they really

1
in
cnng o

fo, that was the fivat wnit; and e renslly Jin't Too
vhot we were doinm hnch then, Ye buile i+, an? we =~ndified
2 TV get tho aamn 2n A Tune S0, enlv e ovare o little
nere sonhisticated on i, The noxt cenaeration we bullt fronm

Joms Tall det'e aton fav oa gocond. The features this First

machine had? You doeos it Ciffar frem tha nroduction moadele?
Steve: Yostiv in sharnneas
Jon: Fecuase of the tuha?  Vou had nnt feur? the Panasonic?

Stver Woll. rora than the tute, the rew unitx in fact ises

a smaller tub~, but it's in the circuitry that's running tlc

Liding. For example, the ..on one's have the abilily to control
{
the dntensity 6f the disnlav at any instant. In other words,
-

1 tha sane spead ‘that  vou can control all tho ot.cr paramters

vhereas this one JLdatt. S0 if vou're (inaudible)

PR

you could conneasate and this one Jdidn't really hove mez ability’
to scan, the scan vas hery non-livear. It was cood for produc-

.

Ing KAKIN patterns bhut T+ voaga'e pood for deivrn Logoe:
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oo Tro ot e s ovideo daoun? L coternnl video input.

Jon: Sia it haece Jdual trace?
t
hadn ' L
wra e . e L e e ey oy e - Ny A~

Cravoa: o, vae Satnmi fijure’tiat one out vet. Dunl trace

- , N . . o
actuslly cast as the result of playing witn that one. e had
cAltiniicve dn Dt omna ome of tho thin,s sl startod coin

T
Fad
-
}.._I
‘L.l
i
—
0
w

very o ou ichly vos talving a mu inlier,—-—- actun 11w tuo nul
. . B . : s B
aoSauare wWave into € ey

of

the multinliers

would sec a pocitive voltane and then it woul’ see nothing

and the other sces just tho onposite. fizon Jvncing that

up to vertical we found that vou could put two different

wavefor into two Jdiffcrent halves of the D oceun i S

ieh T renlized that pezople were {oinn that, bocauvse

i, ! e B e R b SRR
APt EPTHEENEN ., OLher people vere workinsuith the thingz,John
Godfrevy and whoever else was around the Lab, ‘and they discovered

this: all that is is a dual trace oscilloscope. It's been

around for vears. A1l you have to do is put in a couple of

-

swtiches in, vou didn't need anvthine as fancy as rmultipliers,

and that was wx it.

There were three models that weren't dual, trace that
vore built before we switched over. In fact that, over there

in the corner, s the first Jual trace unit over built, and

that had an awxilliarv »lus-in board, it hadn't Lececome an integral
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Ssvsten ‘
part of the unis vet. That vas the last pre-production run
and then ve mode o run of (hen, a whole bunch of then, identical.

Jon: So thown nre at the Mtario Collace of Art?

Steve: Ho, thev kaduthe bave the last tail of the thing. That

I thinl was the last rachine T uilt. RN

dé?icc because it hsld all . . , it had a lot of tHg controls
similar to tha older units but it didnt ahve thg dual trace.
But it had the pict&re éﬁarpness of the new ones and it had the
intenQit:.control of the new ones and it had a few . . .« Later
on we discovered a ccouble of circuits that were usable to . . .
Dng of the problens is burninz the tubes, we have several circuits
that ((something like "tried te)) compensate for intensity
were like crouvbar circuits that fust crashed off when it rot

= would have
vhere it should do that. So the Ontario one hrsx/that and it had
a fcw other thines. Dut that was verv recent. I'm trving to
think of the details on that onc. I think}tﬂoro were new bhoards

uade up for that one fwn too.

The one before that had dual trace £wm. Thatone wont to

113
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the Art Tnsitute of Thicnro. Tat was T thindk the last

AL Ao el

Mual trace one we huilt, and then

)

YRS ERS ER T PN YA PRI TaR IR

Rinp 7%

} Y ?fi:ﬁff&& ot
WEEEEF 15T Baon 1d we earld Hve b
W” For the moat part huflds’

WEEFEYd to A0 1t 7At those pricesT

cwas (s Ede -

Jon: What control modules did the original models have?

-

Steve: The one at NET didn:t have modules, that was Lefore

we discovered modules.

Jon: Tt's simply a solid front panel?

Steve: Yhxuhx Yeah. THNEmRgedy o8y WAL

BRI Tater omesc Ome-of ~the- things-that -hasnt-chan<ed 1is

3

R TER R MR A TR
3

I TR T L B i 1

,mﬂ\» IR

datse

PSR ITI AT the “thiinee e Haew
gErtoot

Wﬁﬂgmrld“ﬂp‘. dRSERE ERry mote s 1 WAS /0K, hecause Tt Tas "ty

PRI REVEY WY YIENE,

o,

W¥FEY skugr state and nothiff worked right back In” those™

gFandard procedut¥e that if” rn'"“'c_ thine

§,»cl"a}a'sa e used *tv‘ixave«
diga't WOk KR~ that was-the - way" it was -supposed--to- be —

g
re=mrkder fjijgjri'tfjjmnl-tﬁﬂaw'pweb}emmandmit.‘.,al..lﬁ.,‘wankedw»-~~»k

e gyt

et oo e s BETS e TUE e 1evet ¢hanged ™ -

RO mvy&:@w&m&*"'&’f\aﬁ“&éﬁ*h 10 moduLdE e Aty PNy
Wﬁ%ﬂ over did was put poxer supplics on thé fwdules=—cach =

G AR B LT e o e

v

pomER=go that Vou could TTné theti up and plug them intdo the
131
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e had an dr

reculators.

weprate:d circuit, T maan prty/transistors

! . ERICEEINE abha ol

on some of the bizger cnes, just regular LL-E pairs on the
snller ones to make the nlus oy minus 15 volts that they run on.

rnc we found that the power sunklies blew out certainly 10 times

rore than anyihing else blew ouc. If you had ten modlule faikinx

failures, nine of tien were power supplies. So, the later modzls

we pulled that off because it wasn't worth the hassle.
Jox: T see, hut t-c original complenent of modules as provided
to LT were . oo

Steve: It's almost the sane as wvhat's on that machine. Always

two waveform generators, some people have Lousht move. At least
one summing amn. At least one ramp genartlior, except that VAsulka

and the Art Institute and Australia got the ranp programmcrs

i 3

so you could do mere than one move. e should have huilt more
' 1

of those things andranmed them; down people's throats, becuasc

-

peonle didn:t wvant to pay extra for them but it was really

’

lgmiting when you didnt ahve this stupid thing. So we had that.

That's ot a joystick on it ((referring to the machine in the
roon)) which ve built for a few but that wasn't a standard
module with a

module. And then ve had a/bunch of diodes Xk in it that was

good for something: it mainly plupeed the extra hoid Lele éf:;_iﬁk

rno
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that vas in the unit up. “hen vou had tuvo wavefornm generators,
a sunning ramp and a rarn gvnorgtor there was an extra slot.
Jon: Miat 15 that module, the joystick?
Steve: That's dust a g¢ytick. It's an ¥,Y,7 control for
anvting vou vant to usc it for. Tt was oririnally designed,
Ttra thousht itvwcnld be uszl as an additional ¢ ing, and he
nav in fact have ueed it for that. Yiat I've used it for had
been sitply hov to control any three paramters with one hand.
Jon: It's a mnaual interface.
Stever Sav Yeah, it's a cood device brcu““h it's incredible
hovr much control . . - You always need to do someting with
your other hand, so vou've alvavs rot one hand available and
t hat gives vou cojtrol over that., Yaou can zoonm somethins out,
you can flipg it upside dowm, you can blow it apart =mmd any
"

of those three anv tine vou want with very .zood control. Ve put

intearators on the output so that if vou yove it fast it makes a

SUATAY TEPPERATH t S

R ,.-.«pwwvﬂg

" R YRS Ror

Stuves xu."naﬁoselzioxg\zx:xix

S 1 I Yot Al

t Was” noing to-go when vei

WERTEET Ve "l dn Ve undevstand that vou conld e tTe et e

Jon: So vou

1w sourht to male, in essencae, a motification or
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Ctevrn: mwm
M%%ﬂg. CdFrom

b Hai J

AHE Ham June: machine, well we did ey

Yune"

wﬁ%‘?wﬁ Benvaidableshelsnuck ingiy FENETANTEOCSUCTNTNG L

FOR L Bond T Vs TEt T el frorT Se Farchrrmrd A IT U T T e

(%

¢ Teried dndratl phugood tEE CERErand T

PRI v to onecchange-Eogidodne eheotian TN HEe T et e
e S A < b I 4.

-

TEUFTANE “bevase withoutthat, you eeuldntt ne T FosTELonal

e b oo corrd T ON IV EETTWAVETorA T dTsEort o co\-‘lﬂr

usT *!"l“l“r*efmw*“tsw YO Rironey - ik i wdddee-reseoluttong:
" T

£ NN AV A g

ghamtor s siarpmr-tiie "pTeture T So ve went to a EIBNEr-volrame

5

ww‘*t’*e"c RT . . .
S b RHE T e t “the machiné Wag orpletrety voltare controlleld?
P Y _

Steve : PEEETUNAN

gretty Twch™ from- aﬁ:tlov‘ conptterse-Mostoof o the W6 UTes wé uséd”

r crf wagy - The veltase - -contrnl cane

R

e tHNTES At had "Been analog computel ¢8ncEpts such dg ™™
Rkt plTeEY ”§Ixhiﬁiﬁ’§"§f§§]‘iT‘ié’i:'é”",’”‘” dividerss;- }bf:~-~~£«?nc-tions:;fiim‘ v
senexatorss (sepe BT the units have log pencritors to cormensate’;

m*t'ywnmbﬂther'thing@_‘. ER B rALG w‘;}su&;mana%ﬂ@~cnmm‘rtm~:1~
\ - : £l - - . j———

NV AT

SSEYEULCYY. Jgpreduho-didn'c reatty have all” that rogh 4mmt,giﬁ«m

i 194
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SEEGGLY Tave. Tie actnally could bave bought it off the shelf .
geheunher et 1 those Jays vou cculd still buy analos computers..,
g fact Vasulka'had an anzlog computer for a-while, if<he;

alog complter. The

T ey

PIERTER c:me ‘Yo that pretty much.
Jon: I sec, butthree was a specific demand, in a sense. Mhoimage
perhaps or a kind of programmatic material that you and 3ill
"wanted to nake?

Steve: That Bill wanted to make mostly VHESREE-just sort of ITgtening
wmmt‘"*pnmi.c**ﬂ'an‘tét’;';m‘cb'bui‘lc‘:i'ﬁ‘g 1? and-Bitlvras-one ofthe
W&@W“”rn?* Iistentny "to a” 1oE. ‘m“‘ffé"‘w&s’“‘s"d‘\?iﬁ“’ MIETY
Wﬁ“ﬁ:ﬁ”feal’lv ‘needs 18 a devVice to WpmReTty

BENE T AT 10w €hE Paik/ALe to zoom..

e

was-the DG EBFETRYE . "THAY wis TIAT. THat Was’

Wiﬁé‘f”’iﬁif aTbUTTd L CHAE T TRATY S AR TS esting point .
SEASTY the fact
TERTUSS e FATR AL £ fevénce Betveor-the two ¢liTeh " wag/that we had
SHETESTEEOT Thich the otlier one dIditt have. W?a‘ﬁJAbeﬁ can
ppooet Bt 1t cafionly “oom For about a sixtisth of -a sevond and
W”“i’t"”"&&ﬁéé“".575}51.:",‘”’xi..v’:.}1”c‘ﬁ""mak"és*‘ An ‘Intéresting pattern. Dut it

e woonreorplerety” ahd TIY ¢al Y€ Rake sneatiiftpe andit

me-t-wmale ‘a scvuafe it a pvramid etactlV. FEUEER A6 a lot of

orher-things-tl rvt we-can do vt oty wmtehine - Buk -Ehose -

e rerthe fadts. WE’*“?}TF HEWeWw people wanted thém; 1n the early.
y@@”‘; oMby wanted this dnd somebody wAnted” thdt, e buile -

T s the module 1d6n. Te werc congfantly trying

mwrpet the Inagce Shatpétry Ye-built o couple of wmits with'

217
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WBESET N w1y, the one we built for Australia which was *-

- gpwenlly an othtanr'Jv" than thinr, becuase we built a completely

greey TR unit for ft. 7 l“ﬁf’é\fi‘.tjtié"to ‘that, one of which
Mﬁ*{:if' Tav

i x*’}wwmc/mmtv #00d huk hovever;- now we've nm*aoer"

D it
fpv*fg‘c_t abnut that resolution out of the small tubes. AR
yroovubly the one up in Canada is justras sharn.

Jon: You were using a nine inct

=

Stove: Tvo of them had nine inch tukes, the firet one ve built
at TIT and the sccond one we built is at Venczuela. T}ut the
nine inch tube didn't particularly do anvthing bettér that
this one.

Jon: low did you get involved with Itra?

Steve: I've known him for years. lle and T sort of go bach a

long way, hefore he was in video as’a mattor of fnct.

haclk then, but.that was a long tirme bhacl.
And you werc involved

Jon: ¥euliuesuaiwzyvavbroenvin electronics?

“Qtove: I've alwavs been in electronics.

Jon: T see, a childhood fascination.

Steve: Wejrd kid. s ertll photoprashy thén, beéfore <

wWREMEE AT ‘iudec. 1‘3’&%“7 Re“Hada pood-Iine onee; which was

athrrhg v"erit 1ito- f: Im for a while, he &aid, "the problem

-

as“that by the time you got it back from the lab

avtth Tile

CFeferpot why he shot it" That wag his excuse for gettint into
FIAEG,. PENAE also sort of the first kid on his black with
poFtabTe video equipnent back when it was brand new. And that

oot i-godng. and -got him intem*o«sred in it. Jte was eoxperimenting
. 24t

7
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Lang-lots ot erazy-nroicetsy foohy the €ime Igot ticd

ywithi"hin on this stulf; he al

réady had a pretty-good kiduledjie”

pefmrttat TS TEOIRE onL ARd ve cot werling rith sowehody elsc
*ﬂ%ﬁﬁmrhad‘becn”WOrkTﬁg 6n’this for vears, nd that was Sid¢

wergshier. @fﬂﬂmytwkncw"wh&t~ﬁe*s doing mow; bBut he had been

o -woridng on buiiding synhunizorsy synthesizing stvpe stuff

%ﬁﬁer'quitc“ﬁcﬁe"tiﬁe‘aﬁa"Jaﬁ‘JISO'Eiguféd'éuﬁ the DC couplin® ™

&

Svimg put fradatoguite potten 1 into practice. He and Till”

- N
Jardrrmyself gl GrEETLEopsld wore the original buach of

Jon: So you were sveakine with Vasher while wou w—re designins

- Steve: Well, he vas working for ‘us, helping to design and

building and everything cls

(b

EEBH T Sorwhio wers the collaborators?
phrove: The fist unit wag built by de, Bill-and £id and a wonan

gmﬂn&wlrﬁon;t‘rcm@ﬁber her name nov, who worked for the telephone

Jon: Liz DPhLillips?

Steve: i, itttuﬁﬂ¢ anvhody whose around Jigssmsn;t anvibody,
SROEE in videor I”wgéflooking for somebodv to-wire mainfranes,
gét”wﬁﬁ'like hundreds and hundreds o{ feet of wire with nothing

Ioncer than cight inches. Aayvay, she came in and wired this

LHINF up and she met a guy here and split, Add tﬁnt was the one

SHE R, Aud then Crey Leopold sﬁurtud working w—th us and hé

269
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at the Fact@PV.

gm0 worfed with us on sorie

of the early uaits, -did some vir¥inc. And that was about it.

Jon: %o, aside from you and 2ill and Sid "Asher nobody else werc.collaborators.

Steve: and Leopold.
Jon: “Thn is Leopold?
Steve: iﬁggyLeopold used to worlt for Bectileinear loudspealers.

1

He-didn:t collaborate in what the dev ice should do as rmuch

=as-packaging and  how the device should do its stuff. ¥n other
mwmrords;,” our problem was that we're goinz to add this unit over
y-Hhere-vhich secens to be connected up this wav which inotewlves

@meﬁch“power-which involves so nuch coolingAwhich inwdlves so
?Qg;hqspane.rAnd he worted with us on packsgine this stuff and
?§e££ingmit all togegher.

Jon: ¥Wazx Is he in ik Yorl Citf?

Steve: Yeah, he's still around

(short break)

Jon: I s there anything more vou can tell me about the devalop-~

ment of the Rutt/Iftra?

Steve: Rukix Ueil, thgrc vasn:t that rnuch invdlved unfortunatelyv.

e spent a tfemengous amount of time doinc &t, but looking back

it's hard to see what we really did.

‘.
Jon: Thre must‘havo‘been an immense number of problers, like the
deflection amplifiers, for instance?
Well, alright,fIxvypitkyxE tale an area, then. ;
I'11 Steve:/We had to build our own deflection amps. The firzt unit w
built we uscd a Dynaco Stereco 1720 deflection amp, and . . . it's

-

really funny because all my friends have those thinss in hi-fi
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)

sets and every once in a while nvoAbfoan and because of my
exporicnces there T now Lnor of ewerv sincle resistor 'in the
levice. "o used to blow the $ih thing out abrout once every
fifteen rinutes.

(interruption)

Jon: So vou were talking about problems with the deflectios
amps.

Steve: So we used to blow the Dynaco Stereo 120s out all the tire.

@nd then we atarted wérins thom up o;rselvos with op arps.
Actually, I think the first onc YTT cot mav not have had a
Dynaco. I thinl we adready built . . . Part of the Nyanco
vas that it was AC coupled so we couldn:t do enouch with them.
Vou could zoom vith them but vou cohlfn't take the image 2nd move
it over to the left. Decuasc it noes hYacl to zero again with the
AC counline. fo ve etarted buildinyg it vith an o arp and

: e

NDarlinaton cutput transistors ant eventudlly/went to hirher

voltnce cifcuits. Part of tho nroblem with deflection is that

co CATCUNILE .. aie D Ladhe frd 2 s s

‘\

vou hae to hﬁve a lot of voltace and a lot of current ot the
enme time fro~ the same amplifier, vhich is aAprobjow. Recunen
somethin~ that chn deliver 30 or fortv volts and can also deliver
like eight amns sﬁqrrs to look like é lot of power. And wien it'é
delivering 8 amps,?thirty volts are being dropped across

the transistors. That's somctﬁing l1ike 59 watts cooking off

there plus other losses. That was not even onc of our bigpper

anpe. Sore of the bigoer ones were 590 watts. fo we started builed-

ingy thew add that was Tike ose major proiect.
3/
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Jon: Vere there any infiucrces or sources that would contain

this inforeation?

SSteve: Ohoves. Lidho zillion servo circuiis in bSoolis. DC servo

arnlificrs that onlv necled to be run uv in freaucncvy. So we

i
i

vent throurh then te soe what we could Jdo to
.
“

. b te
ceidrh on the thing, becunse sorvo circuits wou only zmefx

0 pretty L

and all that stuff had to be protty

high bandwidel,

23N, 8ore. sense, the parameters of all your circuits

L ahaie o

gﬂ&éﬁéiin“tﬁe public doraine?’
Bteve: WRMNTEdetually, the books that we built from were mostly
e Motorala book and a l}ttlo bit“of the Naticnal bool. gZ*had.
*ﬁﬁﬁ?bfﬂ”ﬁotdrola book from which we discovered the multipliers -
¥ thit ve used and other stuff. Prctt§ much put everything together
fgorr ‘there. gho~titg "¢ircuitry was around. You'd look up an op
yramy and it vould have eightéen'différédt circuits on how to use
% it,"how‘tn\rdise its power,ita how to raise its spaed. Hone of
&whimhmworked;'0f~eourse,~Ea1f the stuff -in the book was alwéys

»'§€Tewcd up. gowrknow,; you built it and then vou de~buceed it.

LS

ﬁﬁmmmnt>that“round.’ﬂrﬁginalry"formour'ﬁﬁltipliers wve were using
gmrltiptier that kas'an entire multiplier in a chip. But it
fas-moisy and noige ip nultiplicrs was wobbling on the lines. So
;k@n we-switched over?to a Motorola mult$plier-chip that wasnt
reotinlete unit. It had a bunch of discreee stuff handine out
Qall'ovcvuﬁt,qghiehWtobk more parts hut it was a rmuch bhetter

item., Areo; forw a while we bought multiplicrs from a companv which

¢shall renain unnancd @@weuld say terrible théngs about then. 377
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w3

hey were supposcd to be verv high precision and low noise and

cverything., Tha§ vere Lol railyz a total disaster. Ve built
one unit with them and everythinsg vas non-linear. Ve couldn't
ret 'a souare. Yo nut a grid on the screen and you couldn't tell
that it was supposced to be that.

g id- vou arrife at. the design of your“osgillators?

Strrmmtx MWavrs: “Phev use the standard Intersil8N3® mpnanranrn

z“zw"vigggmffhé’rest of'theworld used back then. And I basically
st dcéiéﬁéd'thé”thing oneé nicht ffom Intersil literature.
ﬁ@hﬁy didnt ahve‘provisions for trizegering the thing so we

AT to add a circuit to do that. It wasn't a question of

1rg§¢ehtonizeing. (???} You cant synchronize an oscillator

ruriless it's a multinle of te frecuency where #s these things
ﬁili-lock up at any frequcncy..You cet that by trigzering
trem aad we hadito build a little civcuit that made the Inersil
ehip-think that it'hed-ﬂit one or the other side of its oscil-
“TatTons that it would always start off from the dame direction
BETENTS reset pulse. (skip a little elaboration here) So we
designed it one nicht sittinrg on thc\fni floér of mh living

-

xoom and we breadhoarded it. Sid did tbe breadboard on it. And
’ Swe
we-debugged it and then we put it on a card and % seroeka? alwvavs

T3

¢

watd we vere ren]lfﬁgding to do a nurber on it someday, and we
' ey did, wmd that was the oscillator. g vhat it does is,
wbasically Jdoes everything really well.In a frec runninz mode
$t's not very stable. anhably could he more stable but we

dﬂn t rocomnond usiag it for that. Bven mys self, T have an

wﬁd vacuun tuhe audie oscillator which T use vhen T want to 413



Putt-Tarria, pace 17 aide 14x2, £13

‘!unﬁénw%1o Goetiine, Tt's nratty aolid, Put for tricrering
fio thin~ it worted very woll, bocause vou can trigrer it on
vortical and horizantal and it Iocls on there for ever., And the
eultialier on ity Sepntiae tha  wvalta~n control outnut is the
g ame rnltinlier we used in the earlicr units it was the Tittle
on e in the can, tho cormlete unit which was aiso an Intersil,
the 9713. Tn the later units it was the Hoéorola.lt's ali mddular
construction like the rest of te thing. There is thés one
card that's an osciilaﬁor and then there arc four cards‘thnt
are surmine anplifiers. We made this one surming amplifier

1

card and use it evervuhere. And then there's one card wik vhich

&

is a rultiplier, arnd vou see that 1ittle thin one whimlnvkxisnti

T S B LT
BanFIEINIsl 1n

e subiect slightlv, I'm curious how vou care

.- 1O G of AU hovﬁyou-envisionod the carabllities of this
githine and so derived this particular set of wmodules wiiich are
Iy some sense standard to you, like diodes; summing amps, tv0
os¢illators, ramp genrator and so on. As vell as how you arrived
g the basic parameters of control.

Stewe: WY, that vas pretty ruch obvious. That's redlly all it
-

yeas,-Bill had always wnated to zoom so we had a depth eontrolon

¥ TV sets hade hedight and width, fxxx Oscilloscopes have

position so ve had position. Maxx  Minly begpage

vhatever was around. hmnsit_\r,'

el iately discoveredins being necessary. The fisrt time

@8 zoomed the thing down to a dot. The one at T does not have

-

7, T

L&D
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Pewngity control. Lasically it has yoﬁr TV set birnstness
ééﬁﬁrol. Ve hn”n;t voltagoe controlied it. So the first onc
e built didn:t ahve the ability to do zooms tbkoell. $he
-farer podels had not on%y cn tfe intensity cont}ol but also

gompensation. We did a heisht times width times depth multip-.

Partiorizontal center, we discovered,--this is an

ntersting thing--we wpent a lot of time vorting oun it because-

xthaxcigauit boards that shifts the phase of the svnthesizer
4n relation to the phase «fthe video. And so it could co like
. . ]
% theater marcuee effect. You can roll the video imape through
H & =1
it. Thatwe just dreamed up. It was quite a trick to build it
because vou had to blanl the imarec.so thatit didn't come back
en the other side-and that was tricky.
JBh: Why did you feel the necessity of building this function?
#Steve: We tridd to do thieater marquee type things where you
eeuld rell an inage throuch and we Jid it by moving the graphic
But that was never satisfactorv. It's the same with rotation.
Petdeveloped a little bit of rotation stuff. But in that case it's

easicr to move the graphic, put-it on a turntable . . .

ERD, ., S1IDE 1
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Jon: Just to pet this cown en tanc, vou were the prime designer
of all of these systems?
Steve: Yes.
Jon: UWere you in some sense the specifiér of the functions of these
machines?
Steve: In some sense. But in a lot of sense oth;r neonle specified
wvhat they wanted to do.
, rRYEYIX certain ,
Jon: So that there was a/commercial demand to come to vou and
sav "I mant it to do this.” o
Steve: It was not necessafily commerical, it's as ruch creative.
Remember, I wasn't using the nmachine pyself at that point, so
I didnt really know what the thing did. It-wés a-ite a while
after I stopped buildiﬁg‘thgm that T became proficlent in using
them.

Jon: When a creative person came to vou, #id do vou rerember sorme

of the dialogs pou had about this or some of the issues that came

~

up.
Steve: WPsmeerde would have: problems with them. The roblems they:
rgpuld have are that the tubes WOuld.gét burned, it was that

find of thing. So we made devices to solve that problem, Oter
than tﬁat I think ££ van verv vagcue. Peonle wou1d>sav'that they
Booked up their toaster to the thing and it did that and conld
we- build a rmodule to do that, BxwK wo we built then a toaster
@moﬂuie to do that. That's about the levél the thiég was at.

¥o built the au'de interface that wav. Peonte vere nodulatine

ahines with audio. n16
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Jon: T.'ve never seen that, hv the wvav.

e B

. Oteve: ‘ﬁi@@tmds;ig an ewwelnne generatnr 1lile from an

samplifics it adWgectifigg it, charpes a ca

|
i
'!doeqnt chanrce a capa

3
t
)
R

-
~
(2
cr

3
o
<
>
~
t=te
=
~
—
®

xgexz¥zx And you can set
we came up with. X£xyou

}ArOuﬁd the integrator, if vo vary the time of integratiné
| '
1

.

an® discharging the thing. .

v e were both charg u know i
o b
f%hpw an op amp forls, you've got your input and your feeddyck &
| . | \
1 resistor

0 if wvour input resistor is 121 and §our f{éedback

resistor is 17¥ and you had a 1 m

s

le canacitor across the thuing,

u'd have a certain respomse time. If yo

was 170F and vour feedback was 190K your response tine xuou

would now be 17 times longer, it would be 197 times more damped.

Ylow what we did was we used a ganged pot to vary those two in
he same ratio so you could vary the attack and decay time of the
thing without affecting any other parameters on it,.wikc which

.

were like its gainj. eétc. That was a good module, we did a lot

the ut voltace. Since "

of stuff with that. Ive used it a lot, in fact, here . . . (indistinct)

Jon: Do vou nake tapes?
Steve: ¥iuwezrexerzseeaxthemz Yes.

Jon: I've never seen thoem.

Steve: You probably have, did you ever watch'the Ldge of Might?"

O

g
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‘le did tlie openin
Jon: Do vou make tares not for commerciai vorl: but for your

owvn nurnoses?

Steve: A littld bit. I'1l nut up one tapé, I'11 show you a tape
that I did. T Laven't done a lot and I haven't done anything

Gith otlicr peonle.
Jon: And so when you began this there was no qﬁestibn of art
involverent in any sensc¥. It was all elgctro;ics and'coﬁmericél
functions. .
Steve: Oh yveah, there's still no question of art iﬁvolvement.
W;qlv 7Pt an artisty, under any stretch of the iruagination
#y professionally accepted standards, I guess. I mean I create
with the thing because I know how it works electronically. And I'm
able to create stuff that I've bassed off as art. lmme of it for

vwgonsiuerable amounts of money conslderlng whta it was. But I
wouldn't calllqueif a creative artist ewen though I creatlétuff

Islo it '

¥ith x it./Tinfieeesigihe: a technician knowing what the machine

¢ an do and .knowing what somebody wants done. ﬁnd a lot of the
stuff that has been created with this stuff that people call art
Sxd’alsg put into the ;ame catecory as the stuff I do as a tech-
pician. l!ﬁagﬁQJIfdon'tuthing somebodv walkinz over.to his TV
sét and turning thelhorizontal hold off and photogranhing the
gcraen constitﬁtes aré. But neither does a pile of cmeent blocks
ag the Metropolitan Museum of Art consititute art. #-have
#'pile of cement blocks inthe back vhich I'm considering also

'8 elling for $10,900 but nobodvy wanted to buy them vet. Efalso

N5¢
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_H'yg;aqpilc of plasterboard which I'm poing to put out as’
soon as the cement blocks arc sold. @y the modern standards
~§9f art I'm sure I'm an artist. By other standards I'm sure I'm
got, Bxkixx including my own. tat T'm a damned good technician
and T can crank out pretty imaces bﬁt video art is a pretty
‘vague field.

What are the total products of Rutt Electropbysics?

Steve: Right now ve're doing TV production, which'is one of
the products.

Jon: You're no loncer making? .
rBteve: Oh ves, we're méking stuff. Vell, we still do custom
tulf. For example'we've been building colorizers for discothegues.
Jon: to beused £mx witﬁ projectbrs?

Steve: Yeah. x¥xhmsx fhxigex(brings the front panel) |

Qﬁﬁheré!s-some pitrof cormercialism there. We call
the thing, instead of a colorizer, a vidleo éynthesizer which
leps,it sell.
Jon: Siegel called it tat also.
Stéve:vhﬁgot of pc0plé ;all anvting a video synthesizgr. We sort
of felt that oﬁr éevice was and we decided to sell out to the
ﬂgministratiqn anﬂf%ercalled this one that because they would
buy it and if we calied if a colorizer thev wouldnt.

(break while we discuss the device)

, most no relevant to immediate concerns——commercsl
excopt for following) :

al device--

123:  Jon: But the quantizing functions, why did vou take this

porticular approach? -

174
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Steve: Th2 auanti-zer? Oh, bhecunse vou hae control over it as
ovnoscd to I and 0. Recuase vou don:t have the nntimuﬁ control
over it. In other words, someonc savs "I want that shade of
gray to-be that shade of purﬁie." You can't do it, ever&thing
affects everything else. You take these four levels and you
aljust ont and nothing happens on the oter 1e§els. Totally
rock solid.

'(short break)

“Jon: Other products?

S;eve: Well,_the repositioner is a thing that takes an already
recorded imaze and moves it anvvliere on the screen. Torexample,

if you hagd a mortise shot on the lower left and you wanted to move
>it to the upper right this device would do it very easily.
Jon: Uill it conpress the image?
Steve: No, it won't compress tbe image. For seven thousand
dollars vou get a fevice that moves it. Tor another seventy
t housand dollars we'll tell vou where vou can buy one to compres
it or we'll'go out and buy one for you.

Jon: Have you’sold thése?

Steve: Yeah, they'wve been in production for a vhile. There ﬁy
design, I took out & patent on it.

Jon: Is it digital?

Steve: It's all dipital, but it deesn't store though. Yhat it does
is that if digitallv moves the sync a cycle subcarrier at a tire
horizontally and a line at a tim§ verticaliy.'And then it takes
the video coming out of the ViR or {ilm chain or camera or -

X ' B 131
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frawe store unit, as a ratter of

1

store unit at CLS—-and roinscerts
blanks the sync off in the woong
who has it? Tiere's €18, Dolﬁﬂin
a few others floating around and

Once we

2 151

facts-it's in use with a frame
synec at the proper nlace and
nlace. In New York here,

and FEUD Screen fems. Thre's

-

we have a bunch on order.

set this place together here we'll be manufacturing thenm.

There are a few-other things on the drawing board

when they come closer to reality

I'11 tell yvou about. They'll

come closer to reality by the time you're progressing along

further, so check back with me. I don;t want to say what I'mn

doing until I get it at least stuck together. Before the

year's out, I'll have one more product out which is directed

t owards low-end video users. People that don't have time base

orrectors and don:t have complex

use dditing

o

switchers, who just simply

Jon: Yould you care to be more specific?

Steve: Not at this point. Ve're moving our market. The Repositioner

is geared totdlly toward high-end

braodcast. You can't use

it unle-s you have at, least two tape machines, three tape

machines, two of:.which are either quads or have time base

c orrectors. And there aren't too many facilities areund to

do that.

Jon: low do vou decide vhat vou're going to design and producc?

Steve:

always had this problenm .

T

and at

PR

in the

wvoong place or they wanted to move it or can vou do

Well, the Repositioner ceme from synthcsizerland.'Wc
. « T started first usiny the rmachine

« . . we alsavs had the problem of anirating something

176
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something over herc. And they'd come back and they'd say,
"Thatwas really food and now we vant to do it again but
down in the lower third because we have this title we want
to putjin in the botton.” Andvou cxplain.thét vou had no
idea how you animated the thing‘two weeks ago and vou were
slzep and you dor:t know vhat your patch was and it took
five hours and yvou're goine to havé to do it all again from
_scratch. and they said "just to nove it?" So we ﬁsed td‘do
kines on an ontical hench and ﬁe discovered that was ridiculous.
Anc people weretrying to fudge with the servos of VIMs
wvhich 1s a horror to try to get then to wmove. And ve just
caﬁe.up'with the idea of doiny it and built a breadboard.
Jon: So it camne fronm ﬁhe demaﬁd of tfying to‘work.

Stéve: And the need of doing something. And when we had the

prototype we showed it around., One of those we showed it to

was CE®, not becuase ve were showing it but because I needed
it. At that point. At that point I wasn't tied in that tightly

to ZUL. I needed a place to screw around with the quad machines.

i

ALcontinues to 201, not necessary to transcribe this stuff) -
{

Jon: Could vou sav soreting about the commercial asnects of

.

-

the colorizer? ‘-
Steve: The firgt thing is that we never designed the thine for
t he video market, past the first units. The first units were
desicned for thé video market. This thing that vou're looling
at here was desimned for discotheques. Nlowever, it's prohably

better than fost of the video oncs arount. It'ae soft cdee, fistt

ang
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of all, so vou don't get ary of that tearing an? noisc on thoe

edres. And it's auice gtrnightforﬁard. Vou adjust the controls,

they do exactly what it savs. Tt's 1ike talinn a auadruple

reo—entrv switcher and kevinz on all four busses whrehx with

t he abilitv to face video in. #nd that glves vou total control.

I can, for example, feed a picture in there. and make the

gray one color audd the black another colro and white another

color and still have a color left ofer for something else.

Then they'd be very defined. Then if sdmebody.said, fmake‘that

outside frame a little morc blue,"‘I'could just adiust it

and ak makd it =& li;tle meore blue.

Jon: You were fariliar with the llearn machine?

Sfeve: Yeah, hearn does more stuff than this. Well, the Hearn

is the more sophisticated version of our colordézer. —

Jon: As I understané what Bill and Bill say, vou had been with

Itra in contact with llearn in specifying bblorizer, natrix

switcher, and so forth.

Steve: This was something in the early stages. It was a voltage

control on how the stuff worlis. Yeah wve wqued together but llearn

pretty much did thﬂtiihing on his owvn. It wasn't a joint effort
+ like the Rutt/ttéa Synthesizer. I'm sure he rot some ideas from

us, but Hiarn ... :lyou know, what the device had to do . . .

but in terms of ho§ ﬁe did it T know he did it on his own. I

know he doesn't use the same chips T use. ile uses these balanced

modulators, I can't think of the nunber. lle got off on those things.,

Jon: What was the rcéson that vou called him?

) . ‘

Stove: Vell we didnt really call him to build it, we Just lnew

235
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him. Y was always building stuff. T don't thinl we were
Cin any wey responsible for hinm doing it althéugh maybe we
were responsihle for, him doing it in certain wavs, but
certainly not for‘the original idea.

Jon: As I understand it, correct me if I'm wrong,'you called
him to open discussions fmrx on him constructing‘a bax with
collaborative specifications coming from both you and him.
And you had presumably known his colorizer?

Steve: le had already bLuilt stuff.

L3

jon: Yeah, he had to “fodel 260 colorizer, qdaﬁtizer, keyer . . .
Steve: Which is still a good device. "
Jon: Thafmo&él had seme problems.

Steve: Yeah, but compared to vhat else is around. It's really
the only thing avéilable in the video market, since we're not
amed to that market and.vg'cre not priced into that market.

For what we sell this thing for,,waxzaxk you can- get more
hardwvare from liearn. Probably after vou put it into a ®rxs
discotheque, drop it down the stairs é few times, smash thé

shit out of it.and.set'it on tgp of a qﬁo kilowatt loudspeaker
box, our would probnbly stand up a little better. We've spent

a lot of money in pﬁpkaging the thing. If I had to go out and
buy one for>my studiénl'd probably buv a learn bécause it does
more.,

Jon: What were the reasons for those discussions beteween you and
Bill and Bill.

Steve: T don't remember specifically vhat the rceaeons were.

265
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Probably ﬁostly fron Bill and D111, with LEtra getting hacl to
rme on stuff. Dut T thirl mostly general feel of what's going on
discuseidnq.

Jon: I see, I 7ot the impressiors that you had_a need for a
device that you thought he could build,»and,had in fact a

use for it and wanted to commission this device?

(0]

teve: 'le may have talked to him about building stuff at one
point. le did some consulttng for us at one point on a éouple
of things. Some feasibility stuflf, c;lorizer stuff. But T
thinl: that was back when we stax still doing svnthesizers
~and plammed to get into it.
Jon: You‘were never in any Find of contzactual arrangement with
consultant
him, other than the ﬁegsibiiitxzstuff?
. Steve: No. _ ". . ».
Jon: I see, as to£$ he and Dill tell it, your ¢iscussions were
t he ggnesis of thevVidQOlab, in a sense, becuase te requests
for éomplete voltage control, which he was hesitant to do. The
fact that Bill did not reauest pscillatoss,rﬁecause he had so
m any, theee kinds of’tﬁings. The voltage acﬁuated matrix patch

fold. That vas Bill's specification. . .

.

Lid

Steve: 0K, that wa3 somethin~s that we put

to save us, and we had used plus or minus 1N

volta on evervthing. Audio stuff used plus or minus five or
zero to plus five.
Ratt nov distinquished hés machine from lVearn's in voltare

levels, not necessary to trenscribe

3n3
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Steve: T cot the irpressior that evervthine he 412 he 144
nretty rusch on his ovm. T lnowr he used different circuitfy
than her we had ori~inallv worked out. I tried to get him to
do stuff with some of the ctrcuits we had so there might bé
s ome more areas we loolicd into. Ve flonpped avcund. But he'd
alreacv jone down his own road and it's verv difficult to
hange your philoszophy. Obviouslv wve had the same kind of
problem wrk with this thing. If serebody elsc tried to build
it using those chips? and I use that particular chip in

.

everything I cuild I never hade anv prébleﬁs with the stupid

: .
tiing. And these guvs, it just ﬁrove them un the wall. It's
a touchy chip tut it €ces like a ton in ome.little ﬁackage.
You just have to fegﬁ‘it rizht.
Jon: I see, but your discussions with ilarn vere towards
whatever the fruition of deéigning~somevdevice that either
Rutt in his productions . . .
Steve: 'y discussions never got that far. It was probably mostly
Dill. The idea pf ma;keting the Videolab and all that was strictly
between the two Pills. T was not involved.in that;‘I was
pretty much out ofrt-nf by that tire. .
Joﬁ: llave you heen‘indiscussion, either férmal or informal, with
d esigners or artistsﬁQn the snecifications of these thincs,
Steve: Yot since stopping the synthesizers. We'really sort of
oval out of that ficld because ve certamnlv Qeronft making
enﬁugﬁ monev at it to warrant hancing in and we had been doing

other electronic stuff all that time to supplenepnt it. Ve

|9
9
0

decided thatthe thing wasn't goine anv place but that we would
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continue‘doin; t'» other electronic stuff. On an onroiny basis,
T talked to pcople about my synthesizers but T haven't gotten into’
any other heavy projects. The colorizer was not a heavy project.
The colorizer was a goo? afto}noon. Veryvstnaightforvafdz.l

had used the circuitry that ended up in this thing origiaally

as a keyer vhen we first put t-e studio togéther. And a chroma
key unit, you know, a chroma key switch.. . . we just asserbled
the package. The circuitry to mahe thie color is .almost off the
shelf. ost of the switchers out ke tend to use thé same s
digital chips to vary the phase of the subcarrier, vhich is a
74121 . -
252k chip and is the recomnended one there. And it's pretty

much straightformmrd stuff. Thre's nothing innovative in it.

The only thing innovative was our narketing, T think. ¥e found

this market that other people didnt know existed, vhich is a

discotheque thing, and managed to exploit it.

but o&l?-one unit ve built ended up in the
video art field. The rest of them are all in discos.
Jon: WVhat qther products has Rutt Elecctrophysics come out
with that we haven't discussed? The RE—Z};
Steve: Rhatywaszx .l don't know if we ever really nade one of . That
was that whole same package..We just built a coloriier out of
that. Yostof that pﬁckage never gcot built. It was just on
thc.paper. There was that and there was an Rﬁ—3 synthesizer
* that never got built.
Joﬁ: a scan processor?
Steve: A scan processor, yeah. We were looking to sec if we coul

pick up a bunch of orders and run a wmix vhole bunch .of tem. 366
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NDefinitelv and anly dirccted sownrds schoois and such., Tt had
a sct of patch boards, a —atrix, A ﬁin mitrix. It vas a Selectro-
soard is whiat ié was. It was stripped down a little bit,.sinplied,
not quite as snappy and we were géing to. sedl it for about three
or four thousand. Ye didnjt pet enough orders for them. Ve
never built it. That and that other thiné were sort of the last
stozes of deciding tabt we vercn;t goine to continue in that
direction.
Jon: llave vou ever thought about ianugage to describe the effects

. . .
or functions of thesec nachines?
Steve: “ell, wve thourht about it But didn:t come up with anything.
Nothing intelligent, jugt exnlaining how it's done.
Jon: And so wheﬁ you lable a mo@ule, a vou label it in sgandard

.

. . . like bias and level and so forth?

Steve: Yeah. Vhat it does. (short break here) Thre's really never

been an operating thing that I know &f.
I should have ﬁhg because even richt here I have a problen
showing people how to use @neE the.thing. And théf bool: only
covers certain areas.;It was vritten mainly not even as an oper-
ating tool bhut a; somethine to allow people to #un understand
vhat the device is:{A prospectﬁs. \ .

(break ﬂere, discuss NET conputer and that R Elect. had put

sone of the mY boards together and not much of 1t worked)

(T ask for nmaterials and black diagrams, her offers them. . .

Jon: This vould bhe for »ublication,
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Steve: Yerh, well ;his is 1sst stuff T conied out of the
Yotorola bLonl,, s0 vou're welcome to publish it. If anvbhodvy
wants to build a synthesizer out of them, move power to them. And
the same holds true for the colorizer. The device we use at

. tha chart of the colorizer is described in the *otorola book

as a '"high specd video switch' and anvhody could build something
with 1it. The oﬁly thins e consider nroprietary is.the Renositioner
and ve don't even consider it propriotarv! The circuits are

- puclihsed, we just hapnen to ave a patent on it and if anyhody
would like to bufld it and pay us a ?ovalty, we'd be glad to

sit dotm and talk. I'voAnover thaken.the attitude that we've

" built something and don't let it out. Peonle micht have gotten
that idea some;imes becuase we built thhngs agd wvouldn't pive

t hem schenatics, but that's becausé she schematics didn't exist.
A lot of stuff we built T just bullt. Ve even shipped a few
ﬁhiﬁgs with nroto-hoards in tﬁem, kncludéng the color™zer as a
matter of fgct. (tells short story about protoboard. Mentjons
Joe Paul Terrara vhé worled with Siezel on Proc Amn.)

476: Stewe: Oh, Siegel worked on the oriyiﬁél thine, T forgot
thaf. Hé and Joe Paul came in and helned put this firét version
together (tape;ends)

Side 3

Steve: They didn;g use the conéeot of the Siegel bu; the balance
quantizing thing. I remember why Eric cot involved in it. I had

to build a PAL one for Australia, and thev knew PAL-better than-

T did. That was shv thev did it. Sonce that's been done, Joe
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Paul's been in and out a coudle of times on other proiects with

o~
e

Jon: Thev orly helped you put together the one for Australain

Steve: Yeah, thev didn't put it together, they just Aid the -
design on it. Ye‘just did tre~ naclaging at that point. At that
point we were pretty heavy into packazing. Tor us to talie a
circuit and rialle edge circuit cards and casesAand that sort of.
thing was a snap back then. .

Jon: So there fuiction was only to change the design inasnmuch 2s
it would intérface vth PAL?

Steve: Vell, changing the desi

&

en to interface with TAL is not an
easy p%ojcct. Fekzatiz Yeaﬁ; therevWerevmajor changes.

Jon: Dut in no sense did they alter the iagetinnaix'major
functions ané contro}s?

Steve: Yeah, just to get the thing to~§ork. I cornt know if we
used that chip again, etther. It was.the same 1245, I still ahve
ome ofsthose cards around. Ve built extra cards, and this unit
hat's out ion the coarst right now Qas built with those. Vou

¢ ould switch itAbetweeq PAL and WTSC by varying sone of the £3IIFt
filter pnrametergxand the burst flivpin sircuit which we |
s inply took oﬁt ofv . . . And we never built a proc amp for it:
we never put them maxcarzisx in hard, becuase the Australian

onc uscdia'swttcher and later oﬁ we used a Proto-board. Tinally

we made some cards up on actual breadboards. Tut the first JTGC

one literally a Protnévpo board: all it did was add burst,

N

because it filtered it off comins in and added it coming out. 07

~f
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Mt we Mdnet strip syne becagse we didnit see any alvantage

to doing that. ITtwas just onc bore thing to go wrong.

5D 07 TATE



