Burris-tutt, poonl from side 1 01D

Jon: First, it wveanld be cond Leooo dnio the circunstoncoes

srronsd o i Jevelopent of the Mutt/htra. .
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vou coulds

itow i A taher [acilers on Gl.
o sort of to Lt
hettor. And T had been fodling wrenund with Ul ¢
suiidins and looling Lo see if thev could be used

for video. Ve were using them for other

carnareinl

Steve: Comnercial, We were using

cold 1rolind sheet steel while it was on a nill and all L
of funny stulf Like that. 1 was intercsted in scoine what

1t could do in video. Qo T borrvoeesed Bill's half-inch machine

and T was noticing that it vould slov things down. It vouldn't

slov thincs Jdown becurse vou could sync it up to vertical and

vou could examiac something a frawe at a fince. 10 vou wanted to
an5
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see vhy o yvour mill o earton hott1iae Tine was famning up vou
conld nut this rhing on 1t and then vhaen it jamned up you
could o Lach and dnsnect it and vou'd pget these very cleay
pictures and you conld aee that vhat actunally happened wos

it but didnt quite and whno it

slammed into

Bi11 was lecluine at that and he wantoed to

e strobe vith some color stuff so we brousht the

As
1

strobe down to the Lab. And while T was doun there he wazn

explained to me this Nam June thing and I'd never scen one

deo previoualy?

Steve: Yo, T'd not been involved previeously. Fven vasuelv.

“ 1

A I'd been involved in audio a lot but no video. So he showed

Yy

ne how the thing wvoried and baicallv it was a TV set with

various systems to add ernternal forces to the deflection bv cither

.

injecting it into the already existing deflection circuitry

and also throuch additional coils that were put en the thing.
They (I?) Lzdxaudiox used avdio cscillators for this and other

fupny stuff,. And vou rescanned it. Tt secmed like a neat towy

and it made neat pictu 111 watned me to work on the thing.

o up and

So T said, "Veah, O, nmavhe some dﬁy?”/@ot e a grant of %3,M0N
to develoyn this device and wo seot out to do it and thirteen
thousand dollars later we finished it. At that point T was
commitied to this {nJUSrrv, if for nothing clse to net my ten

EN

thousand dollars back.

2
N
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Jon: Peocuase of the tuha?
Stver Voll, mova #1aa fha tuhe,
a sm2ller tub~, but it's in

Ly

[t

For example, th.

o Antensity 6f

tha

You had n

2

P [N AP S vy abkT it - -
“Lhoone s have the abillcy to

at any ianstant.

With tha saon spead that voa can cond
Wiy one dhdact, %o 91 you'roe

Vvou cowl! one Jidn
Lo sean, the scan vas berv non-Livear.
patiterns hue it TEonood

[BRE

rewv ounity

feurd? the Pranasonie?

in fact

eSs

the circuitry that's running the

b
i
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coutd sec a nositive voltase and then it ol
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and the other scea just thie onnosite. XA

T,

up to vertical we Found that vou Couid

that people were

at this moint I hadn't actually siarted

1 K . - - . ; T K] - e
ol in the old davs vas 1 jus

building then. Other people were vorkinmwith the thinex,John

ab, and they discoverced
this: all that is is a Jdual trace oscilloscope. It's been
around for vears. All you have to do is put in a co(mle of
gutiches in, vou didn't need anvthine as Fancy as nultipliers,
and that was wi it.

There were three models that wveven't (11\1',;‘].‘ trace that
vere built before we switched over. Tun fact that, over there
in the corner, s t?u’j Civat Junl trace unit ever bullt, and

that had an awsilliary ploas-in boavd, it hadn't Leceome an intesral
B H Vs b ] .

non
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svaton

Drt of the unit vets That vas Lhie last pre-nroduction run

apd them e vade oorun of (hen, a whole bunch of then, identical.
Jony So thoes nye at the Mtario Collere of Are?
Stever No, thev daduehs pave the last tail of the thing. That

Tothinll was the last roebdine T uilt, "har ve d1d over the vears

was ralse the orice odd drorvove the ausiite, we vostly raised

the price hut we it in the old davs

e

and we ficured . . . dt's the old storv, 3f you're building
it for fzwmix five dollars and selline it for four doliznrs,

vou can male 1t up din voluwe. So what we decided ve

vags raise our nrice. %o we doubled the

nokody could afford it anv more. %o we built this strinped-

dovn version and we sold one to Ontario, Tt's an intteresf:ing;
dedice because it had all . . . it had a lot of t‘lyQ controls
similar to the older units but it didnt ahlve Hz; dual trace.
A the pict{nro shiarpness of the m:a\\-v ones and it -had the
intensity control of the now ones and it had a fow . -+« Later
on we discovered a couble of circuits that were usable to . . .
Ong of the problems is burning the tubes, we have ascveral circuits
that ((something like Ttried to)) compensate for intensity

were lile crevhar circuits that fust crashed off when it oot

would have

should do that. fo the Ontaric one hLaz/that and it had

1
i

where it

.

a few other thines. Dut that wvas verv recent. T'm trving to
think of the details on that one. I think thoere wore new hoards
nade up for that one fwa too.

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

113
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(e Art Tasdture ol Thidonco, Tt vas T othinl the last
Tual trece o wa hudln, aad then e pushiod the orice wav

ny and that was the end of the croative rmarvitet for the thino.

Tloy iust cogldn't afford v, "Iad ve <ot more orders from

industrial »Heornde e coald have built them at 2 Tower nrice,

but for the most part buillin~ them one at a time we couildn't
>
afford to do it at those nrices. And we eventuallv stonped
buildine them, it was just teo much of a hassel.
Jon: Vhat control modules did the original models have?
* ) ’
Steve: The one at NET didn:t have modules, that was lLefore
we discovered modules.
Jon: Tt's simply a solid front panel?
Steve: Hhaxphx Yeah. The earlv ones had about the same ones

as the Jater oncs. One of the thirn t hasn't chanced is

. e 1

the nouules, wiich has become sort of a joke for onc thing

[She

because this wavelorn gencrator never worhed richt. T shouldn't

say it never worked right, it never Jdid all the thines w=e Loew
sort of

it could do. In the ecarly models it was/0il, becaus

was bhis

98]
}—J.
T

carlv sfagm state and nothing wvorked right back in those
davs. VWe usced to have a standard procedure that if sorethine
didn't work kux that was the way it was supposed to be. Andif

.
no one else was maldng it it wasn't a problen and it all vorled
better than waat had been here before. Dut we never changed
any of this stuff. Never changed the medules at all. The only

thine we over d1d was put pover supplics on the modules-——cach

one-=-s0 that vou could Tine them up and pluy, them into the

131
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Jon: Se thavr they were clectrvoniceally fdentical.

P s 1.7 Ty gy L ons : vy
forptical . Ve then found out the

alcst Link and thev used to blov

Do
out all the time, This.ia before vou coulsd buv tirvee-terninal

tvo Dnrlinston
roculators. Ve had an dr circuit, T raan nniv/transistors
on some 0F the bisser cnes, just repular Z.'I"" pairs on the
sinller ones to mae the nlus or minus 15 volts that they run on.
And vz found that the powaer suguézlies Llew out certainly 10 tives
more Chan avvening else blew out. If you had ten nmod
failures. nine of then vere power supplics. So, the later modals
we pulled that of f because it wasn't worth
Joa: T see, But t-c orisinal corslement of modules as provided
to oLl were .o
Ste‘vc-:: Tt's almost the sane as what's on that machine. Always
two waveforn generators, sone people have hought move. At lenst
one surming amp. At least one ramp fenertilor, except that UVisulla

and the Art Institute and Australia

nrogran

so vou could do meve than one neve. e should have huilt more

of those things andrar

[0

f}ccl ther down people's throats, becunse
peconle didntt vant to pay oxtra for them but It was really
Idmiting vhen you dj,dnt ahve this stupid thing. So we had that.
That's oot a joystick on 1t ((referring to the machine 1o the

roon)) which ve huilt for a fow but that wasn't a standard
nodule with a
module. Aund then we had a/bunch of diodes ix

ds
—
=
it
e
T
e
1
o}
ot
—
%
i
o
5

cood for somethinec: it mainly plupeed tha extra lmid hole s $h%

152



irothe anit upy When von Lad tuo waveform cenerators,

A canming rann and o rarn senerator there was an extra slot.

Jon: That J4 that nodule, the Jovatick?
Ttover Than's tust a Tt's an ¥,Y,7 control for

anvtine voit vant to use it for. Tt wae ovizinally desicned,

Stra thoncht it vsuld be usad as an acdditional thine, and he

act hawve ured 1t for 1hat.

it I've used it for had
been siinly how to control any three paraniers with one hand.
Jon: It's a mnaunl dinterface.

Stever Grax Yeal, itds a zood device becuase it's incredible
hov much control . . - You alvays need to do someting with
one hand mm;ila;ble aund

your othey hand, so you've alws

1

t hat gives vou cojtrol over that. You can zoom something out
7 . f]'71v~ RS R P SN o i 18T T Ay e e N

you can Liior it upside GO, vou can blow 1t anart mmd any

of those three anv tine vou want with verv .zood contrel. ‘e put
integrators on the output so that 47 vou riove it fast it ~akes a
nica sueoth move,

1

Jon: iow was it that you cane to this particular sosroach to

this tool, msusransziienscthe sean processoer,

totall,

y/we just expanded on that,

~
=
(/
-
e
=
—
i
)
T

Cret ko vhere Tt wna soing to o when we

started. Ve JiIn't nnderstand that vou conld o this much

with 1t ;
b

Jon: So ovou "ot osousht to male, i esaence, a molification or

moaldTtion to the Padll maehine.
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aeoreets oo w0 et en as a4 moddification., The

Ctearens TE o vraan 5

v

did frem the Her June machine, well we did two

Nanm o June naclac.s One thineg vas the o Jase

machinse wic bull’ out nz of sorc of 5 parts, shartever

i TN T 1 T B TS .
o ho avaediliable Lic snuct Lo, WOTE we vmated so LEU L

vou couldn't cot positionad

vou could only

T

o I RPN I
VAVeATorm cistortion.

P e S I . . TT 4 R w3 -
ACtunLls sontething and slovly flin it upside ¥

~ e R PR L [ i I R PR TR
tlin db gon leave it there. [hat was the main thiao.

A e St 1T e Ty e aen o AT T e
SOV WO 1USE a1l Tl lnOenis. 10U Loy

, 1t was lilie vesolution:

how do you aha

- -1 L
on the CRWT . . .

1

Jon: And the that the machine was cempletely voltaze contrelled?

- - . P, PR | . - - . (238 N . ~ oy
Steve: Vell, wan June's sort of was. The voltace control cane

pretiy much from annloc computers. “fost of the molules we used

were things that had been analog uter concepts such as

multiplier, suwwing anplifiers, dividers, logs functionsiilomgx

renexaioxsy (scae of the units have lop generators: to connensatoe

for dntensity ant other thines). Pretty nuch just analoo combublor
. 5. N 2 ’

' NN E

civeuitvy. lan Juho didn'v veally have all that ruch plin ity bug
r'{

;

194



Tooocoudd W Te ac conld have bourht it off the shelf

Locuass bac™ 4n thosn Jdaye von could =611 buy annlos comnuters.,

Tn fact Y¥aoulla had an anelon computer for a while, i he

ever ot ing it uvoridng. Some veird old annlog computer. The
deeien cane Trov that pretty nuch,
Ton: T sec, butthree wvas a specific demand, in a sense. M innpe

that you and 3ill

was just sort of listening
to what peonle wanted and building it and Bill was one of the

neople that T was listcning to a lot. And he vas saving, "Vell

. . K . . . 3 - ] . "
whiat it reallv needs is a device to . . .

Jou: To allow the Pailk/Abe to zoonm.

Hat vas the NC coupling. That was THAT. That was
! 4 X

the first unit e build did that. That:s an interesting noint.
sirnly the fact
Matwas the main differcence between the tuvo which was/that we had

-

the control uvhich the ovher one didn:t have. The Pail:i/Abe can

xtieth of a second and

da

zoom but it can only zoom for about a s

then 1t comes back, vhich makes an interesting vattern. Dut it

couidn't aoorm complately and it can't make smooth flipp and it
can't make a souare into a pvramid exactlv. Tt can do a lot of
the other things t};nt we can do vith our machine. Dut thosc

a re the facts. And t‘.h(ff. as new people wanted them, in the carly,
:4tn;:os- somebody wanted this and somehody wanted that, ve built
modules, That was the module idena. Ue were constantly trying

to yet the imare sharper. We built a couple of units with

21°
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hiooor C"Pg, fotunlly, the one we built for Anstralia which was

really aa outstandine shun thing, Lecuase we bhullt a completely
new COT urit for it. The twro previons to that, one of which
in their

-

+

wovever, nov we've marnaged

P .. R |
Lty oo huk

to cet about that resclution out of the small tubes. And

roobably the one un in Sanada is just as shavn.

Jons YVou were uwinz a nine inch tube?
Steve: Twvo of then had nine iveh tukes, the fiveot onc ve built

at LT and the sccond one we built iz at Venezuela. Dut the

nine inch tube didn't particularly do anvthing better that

Jon: Mow did vou cet involwved with Ttra?

Te and T sort of go bach a

Back then, but that was 2 long tira hacl.

And you werc involved

' . ' 3
Jon: Meuiusualwawzvbrenrin eleoctronics?

“Stova: T've aiways been in electronics,

Jon: T ﬂae,.a childhood fascination.

Steve: Weird kil. Mo, Rill was in still photogranhy then, before
he oot dinto video. T know he had a good line once, which was
that he went into film for a>while, he said, "the pfoblem

with film was that bv the time you got it bacl from the lab

he forsot why he shot it' That was his excuse for gettine into
video. He was also sort of the first kid on his black with
portable video eaquipment back when it was brand new. And that

pot Nin codng and cot him interested din it. Ve was eoxperimenting
. ' 244



vith a ot ¢ zr oosciliaters and thinos, You koo, colors

nyodcctas To by the time T ocot ticd uo
, e already had a protiy food hnowled;e

of whnt vng rolne on, Mrd we o cot wor! ine vith son elsc

- [T T . ] C yan e -1, : i
teo wan hia o heohl wo iln for vears, nd that wvas Sic

Vasher, L dontt iy

e NS DR . Yoy 1 il et
viiet he's Joing now, but be had bheen

syakhimnizorsy syothesizing ntvoe stuff

aleo ficured out the BC couplins

e L K ST J . o v .
thing but 1t oquite cotten 1t dnto practice. He and Till
.
and myself and Greg Leopold were the orizinal buach of
nutas.
Jon: To you were suvaaline with Vasher while wou w-ve designineg
nutt/Leral
Steve: Yell, hie vas worlking agien and
buiiding and everything clse.

Jon: %o who wers the collaborators?

Steve:r The fist unit wag buillt by e, 3111 and ani a vonan

vl T doun:t roremnbher hes name ovs My raeyelog T - } ¥
W0 L GOilI D YOr2mReyY DET Nmme o, Wao wories Lov el L(‘.]_C'i\lﬂhx;‘

any wired it.

eve:r o, 1t vasntb anvhody whose around. It wvasn:t anvbodwy

vioge in video. T was looking for somcebodv to wire mainfranes

A

it was lile hundreds avd hundreds of feet of wive vith nothine

anoelght dnches, Anveav, she came in and wired this

oy o] el
D G s

womet a cuy here and split, Adid thot was the one

T And then Crey Leopold started vorking w=th us and Lo

269
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ranacet o e Tactoery, Tor Dafian vortod vith us on sorc

of the carly units, Jid come vivine, An? that was about it.

Steve: and Loonold,
™. g PR 1 hl
Jon: TTan is5 Laonold?

Steve: Oren Leopold used to wvorlc for
[P I TOND - 0 .. ; IS R S : NS I ex v
o cidnst eollaborate in vhat the dev dice should do as ruch

. B U 1 L 1 ey N
as nachkasing and  how the device s

hat

ot
o
=~
D
)
o)
ry
r+
o
)
o
T
0
o
D
ot
o
2
pl
=

vords, our problem was
3

here vwhich scoemns to be connccted

hich involves so much cooling vhich irnwdlves so

3

so much power w
ruch space. And he wvorlted with us on packsgine this stuff and
gettiny it all together.

Jont Wzzsx Is he dn Nivr Yorl Citv?

Steve: Yeah, he's still around

(short hbreal)

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

Steve:r Wakix ‘.a‘@j_] , there vasn:it that much inwdlved unfortunatelyv.
Ve spent a tremendous amount of time doinc dt, but looking back
it's hard to sece what ve really did.
Jon: Thre rmst‘ have been an inmense number of problars, like the
deflection amplifiers, for instance?

R

1
Vell, alviche,finsg ale an area, then.,

1 Steve: /e had to build our own deflection amps. The firzt unit w

built we used a Dvaaco Stereo 129 deflection arm, and . ., it'se

really funny because all my Mrfends have those thincs in hii-fi



gets and every onee in oa vhile orc Lyeale and bheeause of ny

avanriconces fhers Tonee fmors af emerv sincle resistor dn the

o nsed to hlow the ik thiny out about once every

Jon: S0 wvou wera tallking apout sroblems with the defleciion

aMmnNs .

Creve: So we uscd to blow the Dvazco Htereo 12Ns out all the tire.

tad thon we atarted wdrine thom un curaelves with on 2mps.

terunlly, T think T ot owmav not have had a
Dvnaco. T thEinl we adroeady built oo . Tart of the Nvynnco

counled so e couldntt do enourh with thiem.

1, ther but vou couldn't take the imnne At move

e loft. Decuase it coes back to mero arain wit?y the

[ R

b P B o T foeN - - ] - 1
Narli-ccton oubohub transistors anst

voltnero cifeuits. Part o the oroblom with defloction is
vou to have o lot of voltane and a8 lot o envyent At £
anme time fro- the eame amplifier, vhich de a probliem. Becunen

somethins that can deliver 10 or fortv volts and can also deliver
like eioht amns starts to look 1ike a lot of power. And wien it's
delivering 8 aumpo, thirty velts are being dropped across

the troansistors. That's something like 50 watts cooking off

there plus other Jossen, That was not even one of our hipger

ol

amps. Sorae ol o1 ones wete 5O watts. So we storted SIS RENE

inc thew add that was Mike oae mator profect.

REAS
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Jont Vare there any iolinerces or sources that woualld contain

)

SOtove:s Choyes. L0l 7Ili0on servo cireuiss in Loos. 00 eorvo

e N 27, P B N NP TIPS | RIS, . . - ~ - . o L
AR sothial onlv sweeled te be run un in {reaucocv. So e
;
- -1 - = - oy -~
vent LT SH ¢ 570 what « COuL Jooto rad
thay
P T Y A . PR, 3 e ey
CReta a5 o 27y hecunne acryro cireuits o
I - .o, Tt -1 1 ~ -
LT ERER S that stuff hold Lo be nrocty
;

Jom: Tut din sora sense, the parancters of a1l your civecuits

vere In the puulic Jonaine?
Steve: Vell, actually, the hooks that we buillt from were mostlw
the Motorola hoolt and a little bit of the Taticnnl bool. T ha

»ie Tlotorola booll from o

that ve usce! and other stuff. Protty much put evervthing torethor

from there. fo the circuitry was around. You'd look up an oo

arp and it vould have cithitecen differant civrcuits on liow o use
it, how to raise its powvar, fu how o raise its spoed. Hone of

hich vorked, of course, Fall the stuff in the bool wvas alwavs

serewcd up. You know, vou built it and then vou de~hucecd it,

Ve went that round. Or-cinally for our nultipliers ve were using
a rwltiplicr that was an entire multiplicr in a chip. But it
as woise and noise in multiplicrs was wobbling on thovlinos. So
then we switched over to a “otorola rultdplier -chip that wasnt
a complete unit, It had a bunch of discrese stuflf handine out
all over it, which took more parts but it was a much better

item. Also, forw a while we hought multiplicrs from a companv which

shall ronadn unnared. T would sav terrible thdngs about thom. 377
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Thoy vare suppocc:! to Le verv hivh procision and low noise and

4

’~
o
f—
e

4 toral disaster. ¥
. . - . . L]
one uadit with thoe and everythips: vas non-linear. Vo couldn't

cot a gounre. Mo onut oa ogrid on the screen and veu coulda't tell

that it w105 sunposad

1

Jon: Jlow did vou arrvife at the desicn of vyour oscillatores?

13,

g e . 1 - ~ev 31O D 7 e
Sgmmb Steve:  Thev use the standard IntevsilfR3Y wnXana

ghinxz that the rest of thewerld used back then. &nd I basically

one nicht from Intersil literature.

They didnt ahve provisions for trizrering the thing so we

had to add a circuit to do that. Tt wvasn't a auestion of

sychronizeing. (2?7) You cant synchronize an oscillator

. 1 . ~ - 3
unless it's a multinle of te f{requency where #s thesc

1

will loct up ot any frecucncy. You get that by trigoering
tien and we had to huild a little cirvcuit that mac

thinl: that it had hit one or the other side of its oscil-~

@]
[ N
-3

lations that it would alwavs start off freom the dime direction

of thie reseot pulse. (skip a little elahoration hare) So we

L

ih

desioned it one nighi sittding on the fpk floor of mh living

room and we breadhoarded it. id did the bhreadboard, on it. And
- We
we deburced it and then we put it on a card anl Tuxwmuds alvavs

@

said we were really goine to do a nurber on it somedav, and we

T3, And

never that was the oscillator. And vhat it does is,

it basically Jdoes evervthing really well.In a free runninz mode
it's not very stable. Probably could bhe more stable but we

don't recommend usine it for that. Tven mvsel, T have an

..

old vacuun tuhe audio oscillator which T use when T wvant to
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crmeliraatoe aoocthine, TeTa nratty entdd, Bnt for tricorerine
o i FE naorTes? wovs w110 Boganse vou oan tyic~eor 1t on

eptinal el Laviseseal an® it Iacks on thore for aver. rad the

gl inTiar an de, Sooauage fha o waltaco contrntl outnut is the

e yand in tre earlior units 6owas the tTittle

an o dn Fhe o ean, tho eormlere untt which wasg also an Tntersil,

the 2713, Tn the later units it was the Mntorola.It's all mddular
construction like the rest of te thing. There is thiés one
card that's an oscillator and then there are four cards that

e made this one sunming amplifier

card and use it evervuhere. fnd then there's ons card

see that little thdan one whinhvkxEssthe
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et ogliehtlv, I'm curious how vou care
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up with o . . how wot
ne oand so derived this particular set of

in some sonse standard to vou, like diodes; s

oscillntors, ramp genrator and so on. As viell

at the bhasic parometors of control.

Stewe: Lthat was protly ruch obvious, That's reoAlly a1l dc

v as. Dill had always woated to zoom so ve had a depth eontrolon

it. TV sets Linde heioht and wideh. Rz Oscillescopes have

position so ve had position. Maxx Minly becuas

whatever was avound. Tntensity,

wo drmediately diccovered as boing necessarv. The fisrt time

wo roomod the thine dovn to a dot. The one at T dees not hiave
- 1,0
A5
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control. Ve ban't veltare control
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211y i Tias o vour
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ey :

t. So thoe firet

woe hujllt didntt shvwve the ability to do moons too well,

. . . . . g .
conpeusation. o did o heisht times width tines dent

Tiecatlion.,
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e hovizontal center, e

xEdizzedrouit Loards thar

in relation to the nhaso of

a theater narquee effect. You can

L2 RN | 2 S N
GLECOvVeTeny—~ this

thing——we vpent a lot of t
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it. Thatwe just dreamcd up. It wvas quite n trick

vorting on
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i the intonsity corntrol bLut
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because yvou had to blank the image.so thatit didn't come back

on the other side and that was tricky

Jon: Whyv did you feel the necessity o

o
V

building this function?

Stever: We tridd to do theater mavauce tvpe things vhere vou

could rell an inage throurh and wve

but that was never satisfactorv. Tt's

e developed a 1dittle Lit of rotat

10

1

ecasicr to move the graphic, put it on

Exn,. o1

i
FREM

1

a

turatable
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Jon: Just to vet this down con tane, vou were the prime desizner
of all of these systems?
Stever VYes.
Jon: Yere vou in sore sense the specifier of the functions of these
machines?
.
Steve: In some sense. Jut in a lot of sense other neople specified

i

what they wanted to do.

, nHEYk¥x certain
Jon: So that there was a/commercial demand to come to vou and
sav "T want it to do this." )

Steve: It was not necessarily commerical, it's as much rreative.

Remember, I wasn't using the machine myself at that point,

4]

o
I didnt really know what the thing did. It>wés a-ite a while
after T stopped buildiﬁgvthgm that I became proficient in using
hem.

Jon: When a creative person came to vou, Qiﬁ do vou rerember some
of the dinlogs.gou had about this or some of the issues that came
up.

Steve: If people would have problems with them. The roblerms they

would have are that the tubes would‘gét burned, it was that

kind of thing. So we nade devices to solve that problem. %ter
than that I thin®t it vas very vazue. Peonle would sav that thev
hooled up their toaster to the thing and it Jdid that and conld

we build a module to do that, mxwk wo we built then a2 toaster
moﬁuie to do that. That's about the levél the thing was at.

We huilt the aulioe ivrorfﬁco.thnt wav. Peonde vere moduintinﬁ

thines with audio. n16
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Jon:'Iﬂvo‘povor seen that, by thé vav.

Otever A1l it o da an cwvelopne cenerator 1ile from an

audio svynthesizer. Tt dust takes a signal in and vou can

vary tha nttack and the docav tiresg, Tt rectifics the sinnal,
amplifies it and rectifins it, charpes a capacitor. . . actally

doesnt chanre a canacitor it wvas an int ator with a varihble

D

dischnr~e rate on tho thing.aadzyeueanxsexzizx And yon can set

it . . . It had a cute thing that we came up with. Xfxyou

Around the integrator, if vou want go vary the time of iﬁtegrating
a varuable capacitor, all vou vary is the input voltace. Since.
w e were both charging and discharging the thing. . . vou know

how an op amp works, you've got your innut and your feedback

~

resistor so if vour input resistor is 17X and §our {fedbach

resistor is 19 an! you had a 1 mile Cap;citor across ;He thiing,

you'd have a oértain response time. T{ yvour input resistor

vas 1N0F and vour feedback was 170X your resnonse time xau

woulé now be 17 tines longer, it would be 19 times more damped.

Ho& vhat we did was we used a ganged not 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, .wike wvhich

wvere like its gain, étc. That was a rood module, we did a.lot

of stuff with that. Ive used it a lot, in fact, here . . . (indistinct)
Jon: Do vou nake‘tapos?

SCGVQ: ttyrzreverzseraxthemz Yes.

Jon: I've never sceen them.

Steve: You probably have, did vou ever wvateh'the Ndge of Might?" 'zxéz
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]

e <id the openingc.

Jon: Do vou male tapes not for commercial worl but for vour

ovn nurnnses?

Steve: A 1ittl& Lit. T'11 nut up oﬂe tane, I'11 show vou a tane

that T did. T haven't done a lot and T haven't done anything

vith other peonle.

Jon: And so when you began this there was no questibn of art

involverent in anv sensc#. It was all electronics andvcoﬁmericdl

functions. S

Steve: Oh veah, there's still no question of art involvement.

I'm certainly not an artists, under ény stretéh of the imagination

by professionally accented standards, I guess. I mean I create

with the thing because T know hov it works electronically. And I'm

able to create stuff that I've bassed off as art. Some of it for

.considerable amounts of monev coﬁsidering whta it was. But I

wouldn't call mvself a creative artist ewen though I creat sﬁﬁff
I do it ’ ’

with ¥ it./Ikmmore like a technician knowing what the machinec

¢ an do and .knowing what somebody wants done. And a lot of the

stuff that has been created with this stuff that people call art

1'd also put into the same catecorv as the stuff T do as a tech-

nician. Decuase I don't think somebodv walkin-~ over>to his TV

set and turning the horizontal hold off and photogranhing the

screen constitutes art. Dut neither does a pile of cmeent blocks

at the Metropolitan *ueeum of Art comsititute art. T have

a pile of cement blocks inthe back which T'm considering also

s clling for $10,000 but nobody wanted to buy them vet. I also

nse
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have a pile of plasterboard which I'm roinz to put out as’
soon as the cement blocks arc sold. By the nodern standards
. of art I'm surc I'm an artist. By other standards I'm sure I'm
not, ®xEiix including my own. Tut T'm a damned ¢nod technician
snd T can crank out pretty imares bﬁt video art is a pretty
vague field.
Jon: What are the total products of Rutt Flectrophvsics?
Steve: Richt now ve're doing TV production, which‘is one of
the products.
Jon: You're no longer making? ’ ' .
r6teve: Oh ves, we're méking stuff. Vell, we still do custom
tuff. For example'we've been building colorizers for discothecques.
., Jon: to beused fmx vlth projectors?
Steve: Yeah. x¥xuasx fhxigex(brings the front panel) T have
o donfess theré's some bit of commercialism there. We call
the thing, instead of a colorizer, a video synthesizer which
helps it sell.
Jon: Siegel called it tat also.
Steve: A lot of people gall anvting a vicdeo synthesizgr. We sort
of felt that oﬁr device was and we decided to sell out to the
administration an: Qe called this one that because they would
buy it and if we called it a colorizer thev wouldnt.
(break while we d]scu°q the device)

rnost no relevant to iumcdiato concerns—-~commercial dcvico——
except for following)

s

123:  Jon: But the quantizing functions, why did vou take this
particular approach? -

124
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v

Steve: The auantizer? M, hecunse vou hac control over it as °
opnoscd to T and O, Pecunse vou dontt have the ontimum control

over it. Tn other words, someonec savs "I want that shade of

sray to-be that shade of purﬁie.” You can't do it, ever§thing
affects everything else. You take these four levels and vou

aljust oné and nothing happens on the oter 1e§els. Totallv

rock solid,

‘(short break)
"Jon: Other products?

Steve: Well,_the repositioner is a thing that takes an alreadv
recorded image and moves it anyvhere on the screen. Forexamnle,

if you had a mortise shot on the lower left and vou wanted to move
it to the upper right this device would do it very easily.

Jon: Will it conpress the image?

‘Steve: Ho, it won't compress the imace. For seven thousand
dollars vou get a fevice that moves it. Tor another seventy

t housand dollars we'll tell vou wiicre vou can buv one to corpres
it or we'll co aut and buy one for vou.

Jon: lave vou sold thése?

Steve: Yeah, they've Leen in procduction for a VHiie. There ﬁy
design, I toolk out a patent on it.

Jon: TIs it digital?

Steve: It's all dipital, but it doesn't store though. "hat it does
is that it digitally moves the sync a cycle subcarricr at a time
hori:ontally and a line at a tim§ verticaliv.'And then it takes

t he video coming out of the VIR or {ilm chain or camecra or -

£ ' : 151
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frare store unit, as a ratter of fact;—iﬁ's in use with a frame

s tore unit at CLS--and reinserts svae at the nroper place agd

blanks the sync off in the woony place. In Hew York he}e,

who has it? Tilerc's CnS, Dolphin and EUL Screen fems. Thre's

a fev others floating around and we have a bunch on order. |

Once we get this place together here we'll be manufacturing them.
There are a few'othef things on the drawing board

when they come closer to reality I'll tell yvou about. They'll

come closer to reality ﬁy the time you'relprogressing along

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

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

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

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

orrectors and don;ﬁ have complex switchers, who just simply

use dditing.

Jon: Vould you cqrevto be more specific?

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

is geared totdlly toward high-end braodcast. You can't use

it unle-s you haye at least two taéc nmachines, three tape

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

¢ orrectors. And there aren't too many facilities arcund to

do that.

Jon: low do vou decide what vou're going to design and producce?

Steve: Well, the Repositioner ceme from svnthesizerland. Ve

aiways had this problem . . . T started first usin; the machine

at at PUD L L . we alvavs had the problem of anirating svrmething

in the woong place or they wvanted to move it or can vou do 176
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something over here. And thev'd come bacl: and thev'™ say,
”Thaﬁwas really cood and nowv ve wvant to do it acain but
down in the lower third because we have this title ve vant
to put in in the botton." Andvou explain that vou hal no
idea how you animated the thing two weeks ago and vou wvere
slzep and you dor:t know vhat your patch was and it took
five hours and you're goine to havé to do it all again from

A
.8 t

ratce

o]

1. and they said "just to nove it?" So we ﬁsed to do

kines on an ontical bench and ﬁe discovered that was ridiculous.
And people weretrying to fudge with the servos of UT™s

vhich is a horror to try to get them to move. And we just

came up‘with the idea of doing it and built a breadboard.

Jon: So it came from ﬁhe demaﬁd of trying to'work.

Steve: And the ‘need of doing something. And when we had the
prétotype we shoved it around. One of those we showed it to

was CE®, not becuase we‘were showing it but because I naeded

it. At that point. At that point I wasn't tied in that tightly
3 ) I < .

to IZUL. I nceded a place to screw around with the quad machines.

(continues to 201, nét necessary to transcribe this §tuff)
Jon: Could vou sav soreting about the commercial asnects of
the colorizer?

Steve: The firgt thing is that we never desipned the thine for
t he video market, past the first units. The first units were
desioned for thé video market. This thing that vou're looking
at here was desioned for discotheques. However, ft's probably

better than fiost of the video oncs aromm?, It's soft edee, fistt

2ng
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of all, so you don't gct anv of that tearing an?! noisc on the
edres, And dt'e auite RtrnigHrForﬁarﬂ. Vou adiust the contro]q,
they do exactly what it savs. Tt's lile talin~ a aundruple
re-entyrv switcher and Feving on all four busses whirhy with
t he abilitv to fade video in. And that cives vou total control.
I can, for example, feed a picture in there and make the
gray one color add the black another colro and white another
color and still have a color left ofer for scomething else.
Then they'd be verv defined. Then if somebody said, fmake that
outside frame a little morc blue,"‘I'could just adiust it

.
and mk maké it u little more blue.
Jon: You were fariliar with the learn machine?
Sfeve: Yeah, ﬁearn does more stuff than this. Yell, the Hearn
is the more sophisticated version of our colordzer.
Jon: As I understand what Bill and Bill say, vou had been with
Ttra in contact with llearn in specifying bblorizer, natrix

switcher, and so forth.

Steve: This was something in the early stnages. It was a voltage
control on how the stuff works. Veah wve vqued tocether but llearn
pretty much did that thing on his own. 1t wasn't a joint effort
like the Rutt/Ltra Svanthesizer. 1'm sure he rot some ideas from
us, but ilarn . . . vou knew, what the device had to do . . .

but in terus of ho§ he did it T know he did it orn his own. I

know he doesn't usc the same chips T use. ilc uses these balanced
modulators, I cgn't think of the number. e got off on those things.
Jon: What wvas the recason that vou called him?

Steve: Vell wve didnt really call him to build 1it, we just knew

239
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him. 7 was alwavs buildine stuff. T don't think we were

£
cin any wev responsible for hin doing it althsugh maybe we
were responsihle for, hinm doing it in certain ways, but
certainly not for the original iden,

Jon: As I understand it, correct me if T'm wrong,'you called
hin to open discussions forx on hin constructingra béx with
collaborative specifications coming from hoth you and him.
And you had presumably kﬁown his colorizer?

Steve: He had élready built stuff.

L3

jon: Yeah, he had to “odel 270 colorizer, quaﬁtizer, keyer . ., .
Steve: Which is still a good device. )
Jon: Thafmodél had seme problems.

Steve: Veah, but compared to what else is around. It's really
the only thing avéilable in the video market, since we're not
awmed to that market and we'ere not priced into that market.

For what we sell this thing for, weXgrfx vou can get more
hardvare from liearn. Prohably after vou put it into a gaix
discotheque, drop it down the stairs a few times, smash thé

shit out of it_andbset it on tép of a two kilowatt loudspeaker
box, our would probably stand up a little better. We've spent

a lot of money in packaging the thing. If I had to go out and
buy one for‘my studio I'd probably buv a Mearn bécause it does
more.

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

Bill and Bill.

Steve: T don't remember speocifically vhat the rcasons were.

265
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Probably mostly from Bill and Nill, with Etra getting hacl to
ne on stuff. Dut T thinl mostly ceneral feel of what's going on
discussions.
Jon: I see, I 7ot the irpressiornx that vou 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?
Steve: e may have talked to him about building stuff at one
point. lle did some consulffng for us at one point on a couple
of things. Some feasibility stuff, cglorizer stuff. But I
thinlt that was back when we srax still doing svnthesizers
~and planned to get into it.
Jon: You.were never in any lind of contzactual arrangement with
consultant
him, other than the femsibiiiexzstuff?
Cteve: lo. ; '_ . : ;
Jon: I see, as bofﬁ he and Dill tell it, your discussions were
t he ggnesis of the Vidcdlab, in a sense, becuase te requests
for éomplete VOltage control, which he was hesitant to do. The
fact that Bill did not recuest oscillatoss,-becmuse he had so
m any, theese kinds of things. The voitage actuated matrix patch
feld. That vas Bill's specification.

Lid

Steve: 0N, that was somethin~ that we put

to save us, and we had used plus or ninus 17

volta on ‘evervthing., Audio stuff uscd plus or minus five or
zero to plus five.
Ratt noir distinquished hiés machine from Yearn's in voltare

lavels, not necessary to trenscribe

3n3
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Steve: T got the frnresafon that evervthine he A5 he A4d
pretty 1ruch on his oom. T Tnnmr ke uvaed different circnitfv
than hmr ve had ori~innlly worked out., I tried to g2t him to
do stuff with some of the cfrenits we had so there might bé
S ome more areas we losliod into. Ve flonpeq arcund. But he'd
alreacv _one down his ovn road and it's verv difficult to
hange your philosophy. Cbviouslv ve had the same kin? of
problem wix with this thing, If sorebody else tried to build
it using those chips, and T use that particular chip in

»

everythning T cuild T never have anv problens with the stupid

&

thing. “nd these juys, it just frove them un the wall, It's

a touchy chip Lut it éces like a ton in ome.little backage.
You just have to fegﬁ it righ
Jon: I see, but your ciscussions with ilarn were towards
whatever the fruition of designing some device that either .
Rutt in bhis productions . . .

e

RN A ¢

Steve: iscussions never got that far. It was vrobably mostly
Bill. The idea pf ra;keting thie Videolab and all that was strictlv
between the two Bills. T was not involved.in that; I was

pretty much out of t-at bv that tire.

Jon: llave vou been indiscussion, eitlier fdrmnl or informal, with
designers or artists on the snecifications of these thincs,
Steve: Mot since stopning the svnthesizers. e really sort of
oval out of that field because we certainly Qeron't making
enougny monev at it to warrant hancing in and we had been doing

other electronic stuff all that time to supplenmept it. Ve

decided thatthe thing wasn't roine anv place but that we would

R R A\ — o fom
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continucldoing .0 other electronic stuff. On an onroinr hasis,

T talked to people ahout my svnthesizers but T haven't gotten into
any other heavy projects. The colorizer was not a heavy project.
The colorizer was a good aftofnoon. Very straightforvaf&;.l

had used the circuitry that ended up in this thing origiaally

as a kever vwhen we first put t-e studio togéther. And a chrona

key unit, you know, a chroma key switch . . . we just asserbled

™1 .

the package. The circuitry to make the color is alnost oif the

shelf. Ylost of the switchers out iz tend to use the same . s
digital chips to vary the phase of the subcarrier, wiich is a
74121 .

$#8§2% chip and is the recommended one there. And it's pretty

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

this market that other pecople didnt know existed, which is a

discothegue thing, and managed to exploit it.

but oly one unit we built cended up in the

video art field. The rest of them are all in discqs.

Jon: What ather products has Rutt Electrophysics come out

with that we haven't discussed? The RR»Zl;

Steve: Rhatxwasx I don't know if we ever really made one of . That
was that whole same package. We just built a coloriéer out of
that. *ostof that package never cot built., It was just on

the paper. There was that and there was an RE-3 synthesizer

that never got built.

Joﬁ: a scan processor?

Steve: A scan processor, veah. Ve were looking to sec if we coul

pick up a bhunch of orders and run a waix vhole bunch.of tem. 366
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1ad
a scot of natch hoards, n matrix, a 65n mitriy, Tt vas a Selectro-
board is wrhiat iﬁ was. It was stripped down a iittle bit,ﬂsimplieﬂ,
not quite as snappy aad we were yoing to sedl it for about three
or four thousand. e didn:t pget enouun orders for them. Ve
never built it. That and that other thiné were sort of the last

1

shozes of deciding tabt we weren;t going to continue in that

<

AN

irection.

Jon: I'ave you ever thouszht about lanugage to describe the effects

¥

or functions of these nachiines?

Steve: %ell, we thourht about it But didn:t come up with anything.

¢

Nothing intelligent, just exnlaining how it's done.
Jon: And so when you lable a module, a vou label it in standard

.« . like bias and level and so forth?

Steve: Yeah. Vhat it dees. (short break here) Thre's reallv never

been an operating thing that I know a&f.
I should have one because even rizht here I have a problenm
showing pecople how to use mnRE the'thing. And that book only
covers certain areas. It was vwritten mainlv not even as an oper-
ating tool but as sorethin~ to allow peonle to iun understand
what the device is. A prospectus. .

) ) \
(break here, discuss NET computer and that R Elect. had put
sone of the m¥ boards tocether and not much of it worked)

(1 ask for naterials and black diagrams, her offers them. . .

Joa: This vould be for »ublication,
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Stever Yeah, well £his 1s 1mst stuff T copnied out of the
“otovrola Lonl, so vou're velcome to publish it. Tf anvhody

wants to build a svnthesizer out of then, move power to thej. And
tlie same holds true for the colori-zer. The device we use at
. tha chart of the colorizaer is described in the Yotorola hoolk
viden switeh' and anvhody could build something
with it. The only thinz e consider vroprietary is the Renositioner
and ve don't even consider it pronrictarv. The circuits are
nuclihsed, we just hapnen to ave a patent on it and if anyhody
would like to buﬁld it and pay us a rovalty, wve'd be glad to

sit dovmn and talk. I'vo‘nover thalken the attitude that we've
built somethine and don't let it out. Teonle micht have gotten
that idea sowe;imes hecunse vwe built things and wvouldn't give
t hem schenatics, But that's becaueé the schematics didn't exiét.
A lot of stuff we built T just bullt. Ve even shinped a few
thiggs with proto-hoards in them, gncludéng the coloY¥zer as a
matter of fgct. (tells short story about protaboard. Mentions

Joe Paul Ferrara whb worlked with Sic;elvon Proc Amn.)

476: Stewe: Oh, Siegel worked on the oriyinél thine, I forgot
thnt. Hé and Joe Paul cama in and helned put this first version

together (tape ends)

Side 3

.

Steve: They didn:; use the concent of the Siegel but the balance
quantizing thing. I remember why Fric sot 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
. bl
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Taul's been in and out a coudle of tines on other nroiects twith
uc.

Jon: Thev only helpeé vou nut together the one for Auﬁtralain
2 |

Cteve: Yeah, they didn't put it together, thev just 2i¢ the
design on it. 'le just Jdid tre oachaging at that point. At that
point we were pretty heavy into pachazing. For us to tacte a
circuit and malle edge circuit cards and cases.and that sort of.
thing was a snan back then. .

Jon: So there fuaction was onlv to change the design inasnuch as

it would ianterface wth PAL?

Steve: Vell, changlng'the Jdesign to interface with TAL is not an
easy project. Dekzatiz Yeaﬁ, there werc major changes.

Jon: BDut in no sense did they alter the ﬁagztianaix major
functions ané controls?

Steve: Yeah, just to Zet the thing to work. I dont know if vwe
used that chip again, etther. It was the same 1%445. T still ahve
ome ofsthose cards around. Ve built extra cards, and this unit
hat's out ion the coarst right novw was built with thiose. Vou

c ould switch it hetween PAL and NTSC by varving sone of the £X2Ijt
filter parameters and the burst flippin; eircuit which we

s imply took oﬁt of . . . And wao never built a proc amp for it:

s

we never put tliem saxcazidsgx in hard, becuase the Australian

one used a switcher and later on we used a I'roto-board. Finally

seme

we made some cards up on actual breadboards. Tut the first REN
one literally a Trototvpe board: all it did was add burst,

because it filtered it of f coming in and addea it coming out. 0232
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It v Jidinet strip syne hecagse we.didnit sce any alvanta

to doing that. Itwvas just onc pbore thing to go wrong.
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