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Jon: First, it would be cood to co into the circumstances
Suryoondfan the dovelopnent of the Nutt/Ttra. -

Steve: bill Ztra was an artist-in-residenceat MET's Lab.

This is going back an inpcredible anount of time, baclk before

1

we moved to Hew Yorli, sO that would Le about six ycars ag0..

. . . . . . 3 t
Tie was working as an arrist—in-residence at the Lab. ile'd

beenvorking with the Faik machine and discovered some of the

2

limitations it had whilch were go a creat degree because 1E Was

i

AC coupled, which is to say you couldn't take the image and
put it in theupper rfght hand corner and leave it ;herc. You
could 6n1y gbrt of modulate it into the upper right.hand
“coracr anc it wouid comne right back.And tgher‘f;ctors on it.
e

e vas sort of conviced that samathing could be done to nmate it

better. And I had been fodling arcund with thesce stroRe

that T was building and looking to see if thev could be used

for video. Ve were using them for other things. iluge tremendous

strobe lights that put out an average of 3,000 watts.

| .
Jon: Tou were building these for pcrsenal purposes or for

.

cormercial?
03 ' . 1 . .
Steve: Commercial., We were using then to inspect thilnZs lilim

-

cold rglled sheet ?§061 whiie it was on a mill and all kinds
of fuuny stuff 1ike.ﬁhat. I was interested In scainnghat

it could do in video. So I borrowedlbill's half-inch machine
anq T was noticing that it would slovw things down. Tt wouldn't

slow things Jdown becuase you could sync it up to vertical and

you could examine somethine a frame at a tino. If vou wanted to
' 035
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see why your milk carton hottling line was jamming up you

i

could put this thing on it and then vhen it jamned up you
could go bacl and inspect it and vou'd get these very clear
picturcs and you could see that vhat actually happened was

that this vear alimost grabhked it but didnt quite and whan it

didn't grab it it fell over there and that thing slammed int

{
it and . . . So, Bill was looking at that and he wanted to
play with the strobe with some color stuff éo e brouzht the
strobe down to the Lab. And while I was down there he wax
expléined to me this Nam June thing and I'd never seen one

hefore.

.

Jon: You had not been inmvolved in video previously?
Steve: No, I'd not been involved previously. Even vaguely.
A I'd been involved in audio a lot but no video. So he showed

me how the thing worled and baically it was a TV set with

various systems to add eupternal forces to the deflection by either
injecting .it into the already existing deflection circuitry
and also through additional coils that were put on the thing.

They (I?) kxaxamdisx used auvdio oscillators for this and other

.

funny stuff. And.you rescanned it. It secmed like a neat toyx
4 E
and it made neat pictures. Bill watned me to work on the thing.
< e came up and
So I said, "Yeah, OX, maybe some day.'"/Cot me a grant of $3,007

to -develop this device and we sct out to do it and thirteen

thousand dollars later we finished it. At that point T was

committed to this industry, if for nothing elée_to get my ten
thousand dollars back.
053
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Jén: The erant was from the TV Lab?
Steve: Ycah; from tle T Lab. Tt was acﬁually an artist-

in~ residence, bccéQse they didn't have any hardware money
available. Anvway, thev zot 4 ccod deal and we built this synthes-
izer and rave it to tﬂem. The one that's still. there. And T
tricd to Luy 1t back from them and they woﬁ't sell it back. Since
they've now bought a much never one anidxfhiyx so they really

dant ahve ahldt ofiuse for the old one.

So, that was thé first unit; and we really didﬁ't.knoﬁ
vhat we were doing‘bnck then, Ve built it, ard we modificd
a TV set the s&me 2% Yam June did, only we vere a little
moyre sovhisticated on it. The nex generation we built from

acrateh,

Jonm: Mell det's stop for a second. The features this-first

machine hnad? FHow does for from the nryoduction modale?

Steve: Yostly in sharnness.
Jon: Pecuase of the tube? You had not feound the Panasonic?
Stve: Well. mbrc than the tuhe, the new Qnitx in fact uses
a smaller tube, but it's in the circuitry that's running the
Ltiing. Tor example, the wew one's have the abiliciy to control
the intensity 6f the display at any instant. In other words,
‘.
with tho sane spoed‘that you can control all the otlher paramters

whereas this one didntt. So if you're (inaudible)

A
’ ¥ E
A LA

you could conpensate and this one didn't really have maew ability’
to scan, the scan was bery non-linear. It was cood for produc-

ing kxxkius patterns but Ft vasa't good for doing logos.

SR ——
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Jons T i hewe o ovideo daoput? coternal video input.
Ctreve: Yeal, they all hal external video inputs.

4

Ton: Did it hawe dual trace?

Trave: o, w fi-uredtiiic one out vet. Dual tracce
actuslly camn as the result of playing with that one. e had

phltipliers dn 1t and one of thic thinss veople started Joing

very quicklv was taling a multiplier,—- actually two nultipliers

.

since there were two avajilable-—feeding a square wave into then

rhrourit a couple of diodes so that ene of the multinliers

would sec a positive voltagme and then it would see nothing
and- the other sces justAthe opposite. Xfuyon Svncing that.

up to vertical we founé that vou could put two different
waveforms into fwo diffcrant halves of the rimx 1mage. At the

point vhich I renlized that people were coing that, because

at this noint I-hadn't actually started using my rachine (nv
- em,

motto bacl in the ¢6ld davs was "T just buildxzimny I dont fly

en," and in fact I didn't start using them until I stopped

.

buildine them. Other people were workincwith the thingz,John
e a I < <

- Godfrey and whoever else was around the Lab, and they discovercd

this: all that i%’%s a QUal trace oscilloscope. It's been
around for years.hg}l you have to dq is put in a coﬁple of
swtiches in, you diéh’t need anything as fancy as multipliers,
and that was wg it.

There were three models that weren't duél,trace that
wcreAbuilt before we switched over. In fact fhat, over theré

in the corner, is the first dual trace unit ever built, and

that had an auxilliary plug-in board, it hadn't bececome an integral

090
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Casvstoen ) -
part of the uuit vet. That was the last pre-production run

aﬁd then ve made a run of them, a whole bunch of them, identical.
Jon: So tho=e sre at the Ontario Colleze of Art?

Steve: Ho, thev hadxthr bawe the last tail of the thing. That

I think was the last machine T uilt. "hat we did over the vears
was raise the price add improve the quality, we mostlv raised
the pricé'bdt we never rade money on it in the old days

and we figured . . . it's the old story, if you're building

it for fimdx five dollars and selling it for four doliznrs,
you.can nake it up in voluwe. So whak we decided we had to do
was raise our price. So we doubled the price or something and
nobody could afford it any more. So we built this strinped-

down version and we sold one to Ontario. It's an intereséing

de¥ice because it had all . . . 'it had a lot of the controls -

similar to the older units but it didnt ahve the dual trace.

bese o

But it had the picture sharpness of the new ones and it ‘had the

intenéity.control of the new ones and it had a few . - - later
on we discovered a couple of circuits that were usable to . . .
Onp'of‘the problems is.burning the tubes, we have several circuits
that ((something like "tried to)) compensate for intensity
were like crowbar circuits that just crashed off when it cot
- would have
where it should do that. So the Ontario one kxs/that and it had
a few other things. DBut that was verv recent. ;‘m trying to
think of the details on that one. I think'tﬁcre were new boards

made up for that one kwm too.

The one hefore that had dual trace km. Thatone went to
113
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the Art Insitute of Chicaro. Tat was T thinl the last
dual trace one we built, and then we pushed the price wav
un and that was the end of the creative market for the thing.

bl

ey just couldn't afford it. "ad we <ot more orders from

industrial veorle we conld have built them at a lower orice,
- )
but for the most part building them one at a time we coujldn't
,
afford to do it at those prices. And we eventuallv storped
building them, it was just too much of a hassel.
Jon: What control modules did the original models have?
. . . .

Steve: The one at NBT didn;t have modules, that was before
we discovered modules.
Jon: It's simply a solid front panel?
Steve: Hhxuhix Yeah. The early ones had about the same ones
as the later ones. One of the things that hasn't chanced is
the nmodules, which has become sort of a joke for one thing
because this waveform gencrator never worked right. I shouldn't
say it never worked right, it never did all the things we hnew

sort of :
it could do. In the early models it was/OK, because it was this
early skagr state and,nothing worked right back in those
days. We used to have a standard procedure that if sormething
didn't work xax that was the way it 'was supposed to be. Andif

oo

no one else was making it it wasn't a problem and it all worked
better than what had been here before. But we never changed
any of this stuff. Never changed the modules at all. The only

thing we ever did was put power supplies on the modules-—-each

one--s50 that you could line them up and plug them into the
131
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machine.
Jon: Se that they were electronically identical.
Steve: Yeah, clectronically ddentical. Ve theé found out the
pover supplies were the wealiest link and they used to bhlow
out all the time. This.is before you could bﬁv three-terminal
. , two Darlinzton
regqulators. Ve had an integrated circuit, T mean arky/transistors
on some of the bigger ones; just regular HPﬁ:PKP pﬁirs on the
smller.ones to malke thé nlus or minus 15 volts that they run on.
“And we found that the ﬁower sup@lies blew out certainly 10 times
more.than anything else blew out. If you had ten modulg fatiiax
failures, nine of then vere power supplies. So, the later models
ve pulled that of f because it wasn't worth the hassle.
Jon: T see, hut t-e original complement of modules as p;ovided
to NLT were . . .
Ste&e: It‘s‘almost'the same as what'é on that machine. Always
two waveform generators, some people have bought more. At least
one summing amp. At least one ramp genertflor, except that VASulka
and the Art Institute and Australia got the ramp programmers
- ) A F
so you could do mpre than one move. Ve should have huilt more
of those things andrammed them; down people's throaté, becuase
- : :
peonle didn:t want to pay extra for them but it was really
limiting when you didn; ahve this stupid thing. So we had that.
That's got a joystick on it ((réferring to the machine in the
room)) which we built fSr a few but that wasn't a standard
module with a

module. And then we had a/bunch of diodes %k in 1t that was

cood for something: it mainly plugged the extra hakd hole o X0%
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that was in the unit up. “hen vou had two waveform generators,

a summing ramp and a ramn gonerétor thérq'vag an extrn’slot.
Jon: What is that module, the joystick?

Stever That's fust a géytick. Tt's an ¥,¥,7 control for

anytinn vou want to use it for. Tt was originally designed,

Ttra thoucht it'would be used as an additional thing, and he

nayv in fact have uced it for that. VYhat I've used it for hadl
been siuply how to control any three paramters with one han&..
Jon: It's a mnaual interface.

Steve: ffmx Yeah, it's 4 good device bécuase it's incredible

how much control . . . you always need to do someting with

your other hand, so you've always oot one hand available énd

t hat gives you cojtrol over that. You can zoom something out,
yourcaﬁ flipg it upside dowm, you can blow it apart amd any

of thosc three any- time you want with Qery-gond control. Uevput
integrators on the outpug”éo that if vou move it fast it makes a
nice smooth move.

Jon: How was it that you cane to this particulér approach to
desicning this tool, xsxenpgsﬁdxznzxthg scan processgr.
Aemveniiszopposedsgoxe ey

, totall,’ _
Steve: Oh the Paik unit (227?) ,/we just expanded on that,

. \
.

But ve didn:t in fact know where it wag going to go when we

started. We didn't understand that vou could do this much

B .
’

with 1t.
Jon: fo vou had sourht to nalke, in essence, a molification or

addition to thoe Pail nmachine.
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Cteva: T+ wagn't se mich an addition as a modification. The
main thing we did from the Nam June machine, well we did two
thiugs to the Nam June machiine. One thins was the L June
machine was built out mz of sort of surplus parfs, vhatever
&ppened to be available hLe snuclk in, ¥ T wé vmated sometidng
that did sorething, we started from scratch and built it. So
it was a little mbre refined and all nlugeed together and % it
looked nrettier. The other thing is ve DO coupled evervthing

1 o

“wwhich had been AC coupled. That vas

6]

the main thing. If T had

to ﬁoint to one change I did in the Nam Junc machine, it was

tHe BC coupling becase without that, vou couldn'f zet positional
mdvement; vou cbuld‘only_get waveform distortion. You couldn't

actually take something and slowly flip it upside down. 9Or

flip it someplace aad leave it there. That was the main thing.

fhey were just all tefi%éﬁénts. You know, it was like resolution:

how do you sharpen.the nicture. So\we went to a higher voltage
pnth:@@ e

~Jon: And the fact that, the machine was completely voltage éontfolled?
Steve: Well, Nam June's sort of was. The voltage control cane

pretty much from anglos computers. ‘*fost of the modules we used

.

were things that had been analog computer concepts such as

mﬁltipligr, sunming amplifiers, dividers, log functionsyxiagx

genmxztoxsx (some of the units have log generators: to compensate

for intensity and other things) . Pretty much just analog computer
. f . . h{ .\{\.5 ‘(;\«

circuityy. Nam Juhe didn't really have .all that much dn it, but
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he could have. Le acrtually could have Bouﬁht it off the shelf
becuase back in those Jdays you could still buy analog computers.
In fact Vasulka had an analog computer for a while, if he

ever got imi it working. Some weird old analog computer. The
design came fror that ﬁretty ruch.

Jon: I sce, butthree was a specific demand, in a sense. M~ image
perhaps or a kind of programmatic material that you and 2ill
"wanted to make?

Steve: That Bill wanted to make mostly. I was just sort of listening

to what peovnle wanted and building it and Bill was one of the .

people that T was listening to a lot. And he was saying, "Well

what it really needs is a device to . . ."

Jon: To ailoﬁ the Paik/Abhe to zoom.
Steve: Yeah, that was thc DC coupling. That was:fHAT. That was
the first,unif we build d4id that. That:;s an intefeéting point.
e simply the fact
Thatwaslthe main difference between the two which was/that we had
the control which the other one didn:t have. The Paik/Abe can
zoom but it can only zoom for_hbout.a sixtieth of a second and
then it comes back, vhich makes an interesting pattern. Dut it
couidn't aoom éom@letely and it can't ma%e smooth flipp and it
can't make a squaré‘into a pyramid exactlv. It can do a lot of
tée other things tﬁég~§e can do with our méchine. But those
a re the facts. And thgn as new people wanted them, in the early.
stage§ somebody wanted this and somebody wantcd.that, we built'-

modules. That was the module idea. Ve were constantly trying

to get the image sharper. We built a couple of units with

N
p—
e
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biraer CNTs. Actually, the one we built for Australia which was
really an ﬁutstandin@ them thing, becuase we built a completely
new CPT unit for it. The two previous to that, one of which

in their day
“is at NET now, were/pretty good huk however,. nov we've managed
to get about that resolétion out of the small tubes. And
rbohably the one up in Cénada is‘just\as shérpk
Jon: You were using a nine inch tube?
Steve: Two of them had nine incli tubes, the first onc we built
at NET and the sccond one we built is ét Venezuelé. Eut the
nine inch tube didn't particularly do anything bettér.thzn
this one.
Jon: Mow did yéu get involved with Ltra?

Steve: I've known him for.years. He and I sort of go back a

long way, hefore he was in video as'a matter of fact.

baclk then, but .that was a long time back.
And you werc involved
Jon: ¥ouiuexaiwaysvbrenzin electronics?

"Steve: I've aiways been in electronics.

Jon: T see, a childhood fascination.

Steve: Weird kid. No, Bill was in still photogranhy then, before
he got into videq. I know he had a good line once, which was
that he wentbinto7film for a while, he said, 'the p%ohlem

with film was that ﬂy_the time you got it back from the lab

he forgot why he shot it" That was his excuse for getting intb
video. e was alsovsort of the first kid onvhis black with

portable video equipment back when it was brand new. And that

ot him going and got him interested in 1it. lle was experimenting
- ' 244
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with a lot of Bm oscillaters and things. You know, colors
aund lots of crazy projeets. fo By the time I got tied up

with him on this stuflf, he already had a prectty good knowledge
of what was going on. And we got vorline with souebody else

too who had been working on this for years, nd that was Sid
Washer. T don;t know what ﬁe's doing now, but Lie liad been
worting on building synrhexizersx synthesizing gtype stuff

for wuite some time and had also figured out the DC coupliﬁg
thing but ﬂadn't quite gotten it into practice. He and Bill

. ) ' f

and myself and Greg Leopold were the original bunch of

nuts. )

Jon: fo you were spealine with Vasher while wou w-re designing
the Rutt/Lera?
- Steve: Well, he waé working for ‘us, hélping to design and
building and everything.else.

Jon: So who were the collaborﬁtors?

Steve: The fist unit was built by ne, Bill and £id and a wonan
who I don:t remember her name now, who worked for the telephone
company wired it. ’
Jon: Liz Phillips%l
Sfeve: Ho, it waén:fzanybody whose afouhd. It wasn;t anyhody

-

vhoge in video. I was looking for somebodv to wire mainfranes,

\ .
it was like hundreds and hundreds of fect of wire with nothing

longer than eight inches. Anyway, she came in and wired this

thing up and 'she met a guy here and split. Add that was the one

at NET, And then Creg Leopold started working w=th us and he

269
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managed at the factorv. Tor Zafian worloed with us on some

2a
j-%

some viring. And that was about it.

[
~

of the early units,

Jon: So, aside from you and Pill and Sid VAsher nobody else werc.collaborators.

.Steve: and Leopold.

Jon: Who‘is Leopold?

Steve: Grep Leopold used to work fér Rectiléinear loudspealers.,

Mo didn:t collgborate in vhat the dev ice should do as nuch
as packaging and how the device should do its stuff. Tn other
vords, our problem WAas tﬁat we're going to add this ugit over

here vhich secems to be connccted up this way which inotwlves
so much power which involves so much cooling which inmdlves so
nuch space. And he worked with us on packaginz this stuff and
getting it all together.
Jon: ¥=rxz Is he in Niw Yorlk Cit??
Steve: Yeah, he's still around
(short break)
Jon: I s there anything more vou can tell me about the develop-
ment of the Rutt/Itra?

. Steve: Wmkix Wei], therc wasn;it that much inwdlved unfortunately.
Ve spent a tfemendous amount of time ‘doine &t, but looking back
bit's hard to sce whgt ve really did.

Jon: Thre must‘havo‘Been an immense number of problems, like the
deflection anmplifiers, for instance?

Well, alright,A¥xighkyxE tale an area, then. .

I'1yr Steve:/We had to build our owm deflection amps. The firzt unit w
built we used a Dynaco Stereo 120 deflection amp, and . . . it's

“

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

am
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scts and every once in a while nﬁo-bfeaks and bhecause of my
experiences there I now know of cwerv sincle resistor 'in the
device. e used to blow the kxh thing out elrout once every
fifteen minutes.
(intzrruption)
Jon: So vou were talking about problems with the deflection
amns .
crove: So we used to blow the Dyvnaco Stereo 120s ouﬁ all the tinme.
And then we started wirine them up ourselves with op amps.
Actually, I think the first one MET got may not have had a
Dynaco. I thinlk we adready built ; .’: Tart of the Dynaco
vas that it was AC coupled so we couldn:t do,cnoﬁgh with them.
You could zoom with them but you coblﬁn't take the image 2nd move
it over to the left. Becuase it goes back to zero agaip with the
ﬁC coupling. So.ve started building‘it vith an op émp and

‘ B we :
Darlinzton output transistors sni eventudlly/went to hicher
voltace cifcuits. Part of the problem with deflection is that
vou hae.to héve a lot of voltage and a lot of current at the
~same tine from the same amplifier, vhich is a problem. Recunse
something that caﬂ deliver 30 or forty volts and can also deliver
like eighf amns stéﬁts to look like 5 lot of power. And when it'é
delivering 8 amps, éhirty volts are béing dropped across

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

therce plus other losses. That was not even one of our higger

tots

-

amps. Sore of the bigpey ones were 590 watts. So we started bulled-

ing them add that was like oue mator proiect.
, 15
[ Rt



Jon: Tlere there any influcnces or sources that would contain
this information?

SSteve: Choves. Light zillion servo circuiis in bools. DO searvo

ampliflicrs that onlv needed to be run up in freauencv. So we

j :

wvent through them to sce what we could do to rajse the band-
they talke

becuase servo circuits xou only

,width on the thing,
a
3

iz pretty lovr bandlwidth and all that stuff had to be protiy

high bYandwidth. ‘ :
Jon: Eut_in sorme sense, the parameters of aii your circuits
were in tﬁe pubiic domaine?
Steve: 'ell, actually, the books that we built from vere mostlv
che Motorola Book'and a little bit of ﬁhe National boolk. I had
this big Motorola book from which we discovered the nultinliers
that we used and other stuff. Prett% much put everything together
from there. So the'circuitry waé around., ?ou'd look up an op
amp and .it would have eighteen different circuits on hov to use
it, how to raise its power,-Xa how. to raise its speed. None of
hich worked, of course, Half the stuff in the book.was always
screwed up. You know, you built it and then you de-bugeged it.

i ‘ .
We went that round. Orfginally‘for our multipliefs‘we wvere using

2 .
a multiplier that was an entire multiplier in a chip. But it

as moisy and noise 1atmultipliers was wobbling on the.line‘. So
then we switched over to a Motorola multpplier-chip that wasnt
a complete unit. It had a bunch of discrete stuff hangine out
all over it, which toék more parts but it was a much better

item. Also, forw a while we bought multipliers from a companv which

shall remain umnamed. T would say terrible théngs about them. 377
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hey were supposed to be very high precision and low noise and

everything, They wers geraklyz: a total disaster. Ve built

:

one unit with them and everything was non-linear. Ve couldn't
“cet’'a souare. "o nut a grid on the screen and you couldn't tell
that it was supposed to he that.

Jon: low did vou arri¥e at the design of your osgillators?
Szt Steve: Thev use the standard Intersil03? mpxa=mpxz
gkipxz that the rost of thewerld used back then. And I basically

just designed the thing one night from Intersil literature.

[y

They ‘didnt ahve provisions for trizgering the thing so we

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

2

sychronizeing. (???5 You cant synchronize an oséiilatof

unless it's a multinle of te fréquéncy where &s these things
éill lock up at any frequcncy‘.You get that by triggering

tiem and we had to build a little circuit that made the Tnersil
chip think that it'had hit one or the other side of its oscil-

lations that it would always start off from the diame direction

of this reset ﬁulsc. (skip a little claboration here) So we

designed it one night’ sitting on the £m% floor of wh living

N -

room and we_breadboarded it. Sid did the breadboard, on it. And
L .we
we debugged it and*then we put it on a card and fsxwmudd always

(81

said we wvere really Eding to do a number on it somedav, and we
never did. And that was the oscillator. And vhat it does is,

it basically does evetrything really well.In a freé running mode
it's not very stable. Pfohahly could be more stable buf we
don't recommend using it for that. Tven mysolf; T have an

old vacuum tubhe audio oscillator which T use when T want to

413
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aynchronize somethino, Tt's pratty snlid. But for trigecering
fhe thine it worled very well, hecause vou can trigoer it on
vortieal and horizental and it lochs on there for ecver. And the
~multinlier on it, Because tha wvoltare control outnut is the
g ame multiplier we used in the earlier units it was the Jittle
A~ o 3n the can, the comnlete unit which was also an Tntersil,
the 9013. Tn the later units it was the Moforola.lt's all mddular
construction like the rest of te thing. There is thés one
card that's an osciilator and then therebare four cardsvthat
are summing amplifiers. We made this one summing amplifier
card and use it everywhere. And then there's one card wik which
is‘a multiplier, and you see that little thin one whiplixxissthe
‘pldxgrzzand in the old ones and theyre big fat ones in some of
the new ones.
Jon: To change.the subiect slightly, TI'm curious how vou came
dp'wiﬁh . . . how you éﬁvisionéd the canabllitics of this
machine and so derived this particular set of modules wiich are
in some sense standard to you, like diodes; summing amps, two
oscillators, ramp genvator and so on. As well as how you arrived
at the basic pqraﬁeters of control.

» !
Stewe: 0K, that was pretty much obvious. That's rcéll§ all it

-

was. BDill had always woated to zoom so we had a depth eontrolon

it. TV sets hade height and width. Arxx Oscilloscopes have

position so we had position. Maxx Minly becuase

whatever was around. Intensity,

wve immediatelv discovered as being necessary. The fisrt time

we zoomed the thing down to a dot. The one at NLT does not have

- /



Rutt-Burris, pase 10 side 1 452

intensity control. Lasically it has ynﬁr TV set birstness
cdntrol. e hadn;t voltage controlied it. So the first one

w7 e bujilt didn:t ghve the ability to do zooms tbo>we11.'The

- later models had not only ma the intensity Cont}ol but also
compensation. Qe did aiheight times width times depth multip-.
lication.

The horizontal cénter, we discovered,~-this is an
intersting thing--we wpent a lot of time working on it because-
it's a o ,

xihaxciroult boarcdx that -shifts the phase of the synthesizer
in relation to the phase ofthe &idEO. And so it could do like
a theater marquee effect. You can roll the video image througﬁ
it. Thatwe just dreamed up. It was guite a trick té build it
becausé vou had to blank the imagc.so thatit didn't come back
.onbthe other side and that was tricky.
Jon: Why did you feel the-necessity of building this function?
Steve:>We trié& to do gﬂééter marquee type ihings vhere you:
could rell an image throuch and we did ié by moving the graphic
but that was hever satisfactorv. It's the same with rotation;
e developed a little;bit of rotation stuff. But-in that case it's
easier to move thé-graphic, pﬁt'it on a turﬁtaﬁle .« .

. END,, SIDE 1
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Jon: Just to get this down con tape, vou were the prime designer

of all of these systems?

Steve: Yes.

Jon: Were you in some sense the specifiér of the functions of these
machines?

Steve: In some sense. But in a lot of sense othér neople specified
wvhat they wanted to do.

. raxiix certain 4
Jon: So that there was a/commercial demand to come to vou and

wnd

sav "I mant it to do this." o
Steve: It was not necessarily commerical, it's as much creative.

Remember, I wasn't usin

o]

the machine pyself at that point, so

I didnt really know what the thing did. It:wés q—iﬂe a while

after I stopped buildihg'thgm that I became prgficienﬁ in using

them.

Jon: When a creative person came to you, ﬁiﬁ do you remember some

of the dinlogs'pou had about this or some of the issues that came

up. ' _ . . L > f e
‘ . . . "

Steve: If people woulg have problems with them. The roblems they

would have are that the tubes would cet burned, it was that

kind of thing. So we made devices to solve that problem. Oter

-

;hnn tﬂat ﬁ thinlk iz{van very vague.’People would say'that they
hoolked up their toaster to the thing and it did that and could
we build a‘noduie to do that, mxm&k wo we built them a toaster

’moauie to do that. That's about the 1e§§1 the thi;g aés.at.

Weo huilt the audio interface that wav., Peonde vere modulatine

thines with audio. 016
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Jon: T've never seen that, by the wav.
Steve: All it is is an ewvelone zenerator like from an
audio synthesizer. Tt iust takes a signal in and you can

. /
“vary the attack and the decav tires. Tt rectifies the sional,’

amplifies it and rectifies it, charées a capacitor. . . actally
doesnt chapre a canacitor it was an inteﬁaator with a varihble
dischnarse rate on the thing.mafzyedermxgexzizx And you can set
ié e If had a cute thing that we came up with. ZXfxymu
Around the integrator, if you want go vary the time of iﬁtegratipg
a varuable capacitor, all you vary is the input voltage._Sincei
w e were both charging and discharging éhé thing. . . you know
how an op amp works, you've got your input and yéur feedback
resistéf so if vyour input resistor is 12K and §our féedback
resistor is 17K and you had a 1 mnike Capécitorvacfoss the thing,
you'd have a cértain response time. If vour input resistor

was 100K and'your feedback was 190K your response time xanu
woulé now be 17 times longer, it would be 19 times more damped.
Noﬁ vhat we did was wé.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, .wikrs which

were like its gain} etc. That was a good module, we did a lot

of stuff with that. Ive used it a lot, in fact, here . . . {(indistinct) -
Jon: Do you make tapes?
Steve: Xixmzmewerzseeaxthemz Yes.

Jon: I've never seen them.

Steve: You probably have, did you ever watch''the. Llge of MNight?"
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Ue‘did tlhe opening.
Jon: Do vyou make tapes not for commerciai worl: but for your
ovm purnoses?
Steve: A littld bit. I'11 put up oﬁé tapé, I'11 show you a tane
that I did. I haveﬁ't done a lot and I haven't done anything
Gith other peonle.
Jon: And so when you began this there was no qﬁestibn of art
involvement in any sense#. It was all elgctronics and“coﬁmericél
functions. L ‘ ) ‘ ,
Steve: Oh yeah, there's still no question of art\iﬁvolvement.
I'm certainly not an‘artistx,~undef any stretéh of the imagination
by~professibnally accepﬁed standards, I guess. I mean I ﬁreate
with the thing because I know how it works electronically. And I'm
able to create. stuff that I'§e bassed off as art. Some of it for
.considerable émounts of money cdﬁsidering whta it'wés. But I |
wouldn't calllmyself a.creativeAartist ewen tﬁough I creat $£ﬁff

I do it ‘ ‘ - .
with ¥ it./Ikmxmore like a technician knowing what the machine
¢ an do and .knowing what somebédy wants done. And a lot of the
stuff that has beeﬂ created with this stuff that people call art

.

I'd'also put into the same category as the stuff I do as a tech-
S .

-nician. Becuase I don't think somebodv walkinz over to his TV

.
-

set and turning the hprizontal hold off and photogranhing the
screen constitutes arg. Dut neither does a pile of cmeent blocks
at the Metropolitan Mugeum of Art consititute'art.‘I have

a pile of cement blocks inthe back vhich I'm considering also

s elling for $10,000 but nobody wanted to huy them vet. 1 also
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“have a pile of plastetrboard which I'm poing to put out as’
soon as the cement blocks are sold. By the nodern standards
-of art I'm sure I'm an artist. By other standards I m sure I'm
not, sxtixx including my own. Put T'm a damned‘rood technician
and T can crank out prettv images bﬁt video art is a pretty
vague field.
Jon: What are the total products of Rutt Electrophysics?
Steve: Right now wve're doing’TV production, which.is one of
the products.
Jon: You're no longer making? ‘ ' ' .
r8teve: Oh yes,lwg're ﬁé»ing sfuff. Well, ﬁe still do custom
tuff. For éxample'we've been building colorizers for discotheques.
. Jon: to beused ﬁ&? witﬁ project&rs?
Steve: Yeah. x¥xhmmx fbxigex(brings the fron;'panel) I have
o‘dnnfess theré's somne bi;,of coﬁmercialism there. We call
the thing, instead of a colorizer, a video éynthesizer which
helps ., it sell.
Jon: Siegel called it tat also.
Stéve:.A lot of people'gall anyting a video syntbesizgr. We sort
of felt that oﬁr éevice was and we decided to sell out to the
administration and.&? called this one that because they would
buy,if and if we calléd if a colorizer thev wouldnt.
(break while we discues the device)
, most no relevant to im nmediate concerns——-commercial device——
except for following) :

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

particular approach? -

124
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Steve: The auantizer? Oh, becuase you hae control over it as

opnosed to I and 0, Decuase vou doan:t have the ontimum control
'T want that shade of

over it. Tn other words, someonc savs
gray to be that shade of purple.'" You can't do it, everything

affects everything else. You take these four levels and you

aljust oné'and nothing hanpens on the oter levels. Totallv

rock solid.
'(short break)

"Jon: Other products?
Steve: Well, the repositioner is a thing that takes an already
the screen. TForexample,

;ecorded.image and moves it anywhere on
if you hag é ‘mortiée shot on the lower left and &ou wanted to move
it to tﬁe 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 you get akﬁeviéehgﬁa; moves it. For another seventy
t housand dollars we'll tell you where ybu can buy one to compres

it or we'll go aut and buy one for you.

Jon: Have you sold these?
Steve: Yeah, they've been in production for a while. There my

.

design, I tool out a_ patent on it.

Jon: Is it digital?
It's all digital, but it doesn't store though. What it does

Steve:
is that it digitally moves the sync a cycle subcarrier at a time
horizontally and a line at a time vertically. And then it takes

t he video coming out of the VIR or film chain or camera or -
’ 151

£
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. . L]
frame store unit, as a ratter of facty-it's in use with a frame

store unit at ChS--and reinserts sync at the proper place apd
blanks the sync off in the woong place. In New York hefe,
who has it? Tilere's £18, Dolbﬁin and EUEL Screen fems.. Thre's
‘a few otﬁers floating aroundﬁand we have a bunch on order.
Once we get this place together here we'll fe nanufacturing themn.
There are a few~othef things on the drawing board
when they come cioser to reality iill tell vou about. They'll
come cloéer to reélity Sy the time’you're:prog:e;sing along
further, so check back with me. I donjt want to say what T'mm
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 tﬁat‘don't have time base

orrectors and don:t have complex switchers, who just simply

use dditing. -

Jon: Yould you cqre‘to-ﬁé more specific?

Sfeve: Not at this point. VWe're moving our market. The Repositioner
is geared_totally toward high~end bréodcast. You can't use -

it unle-s you have at. least two taﬁe machines, three tape
machines,'two of swhich are either quads or have time base

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

.
e

do that.:

~Jon: low do vou decide what vou're going to design and produce?
Steve: Well, the Repositioner come from svnthesizerland. We
always had this problem . . . T started first using the machine

amt at PR . . . we alsays had the problem of animating sormething

in the woong place or'they wanted to move it or can vou do 176
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something over here. And thev'd come back and they'® say,
"Thagwas really good and now we want to do it agaiun bu;

dovn in the lower third because we have this title we want
to putjin in the bottom." Andvou explain‘thét you had no
idea how you animated the thing.two weeks ago and vou were
sleep and you don:t know what your patch was and it took
five hours and you'ré going to haveé to do it all again from -

kines on an optical bench and we discovered that was ridiculous.

And people weretrying to fudge with the servos of VTNs

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 the demand of trying to work.

Steve: And the neced of doing something. And when we had the

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

was CES, not becuase we were showing it but because I needed

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

¢

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

.

(continues to 201, not necessary to transcribe this stuff) -
R .

Jon: Could vou sav someting about the commercial asnects of
-

the colorizer? :w
Steve: The firét thing is that we never designed the thing for
t-he video market, past the first units. The first units were
~desicned for thé video market. This thing that vou're looking

at here was designed for discotheques. However, it's probahly

better than fiost of the video oncs around. It's soft edee, fistt

ang
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of all, so you don't get any ol that tearing and noise¢ on the
edoes. And it's quite straightforﬁard. Vou adjust the con§r0197
they do exactlv what it savs. Tt's 1ike talinn a quadruple
re-entrv switcher and kevino on all four busses whirhx with

t he ability to fade video in. And that eives vou total control.
I can, for example,vfeed 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 something else.

Then they'd be very defi;ed. Then if somebody .said, fmake.that
outside frame a little more blue," I could just adjust it

and 3k malké it u little more blue.

>

Jon: You were familiar with the llearn machine?

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

is the'more sophisticated version of our colorazer. '

Jon: As I understan& what Bill and Bill say, you had been with
Ltra in contact with ﬁearn'ip specifyiﬁg colorizer, matrix |
switcher, and so forth.

Steve:'This was something in tﬁe early stages. It was a voltage
control on how the stuff works. Yeah we wqued together but llearn
pretty much did_that;thing on his own. It wasn't a joint effort

¥ _
like the Rutt/Etra Synthesizer. I'm sure he zot some ideas from

us, but Hiarn .‘. Hﬂyou know, what the device had to do . . .

but in terwms of hoﬁ he 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 number. lle got off on those things.,
Jon: WVhat was the roéson that vou called him?

Steve: Vell we didnt really call him to build it, we Just knew

233
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him. "7 was nlwn%n building stuff. T don't think we were
_in any way responsible for hinm doing it althéugh maybe we
were responsfb]e for, him doing it in certain ways, but

N .
certainly not for the original idea.
Jon: As I understahd it, correct me if I'm wrong,.you called
him to open discussions £mrx on him constructing.a bédx with
collaboratjve specifications coming from both you and him.
" And you had presumably kﬁown his colorizer?
Steve: He had élreédy built stuff.

.

jon: Yeah, he héd to Yodel 260 colorizer, qdaﬁtizer, keyer . . .
Steve: Vhich is still a good device. )
Jon: Théﬁmodél had some problems.

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

For what we sell this thing for,,wnxggk£ you can get more \
hardware from liearn. Probably after you put it into a déix
discotheque, drop it down the stairs é few tiﬁes, smash thé

shit out of it.and>set‘it onAtép of a pﬁo kilowatt loudspeaker
box, our would pr&bably stand up a little better. We've spent

a lot of money in p&gkaging the thing. If I had té go out and
buy one for'my studio?I'd probably buv a llearn Eécause it does
more.

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

Bill and Bill.

Steve: I don't remember specifically what the recaeons were,

265
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Probably ﬁostly fron Bill and Riil, with Etra getting back to
me on stuff. Dut T thinl mostly seneral feel of what's going on
discussidne.
Jon: I see, I got the Impressiornx that you had a need for a
device that you though; he could build,~and,had in fact a
use for it and wénted to commission this device?
Steve: e méy have talked ﬁo him about building stuff at.one
point.‘He did some consultfng for us at one point on a éouple
of things. Some feasibility stuff, cglorizer stuff. But I
think that wag.back when we skax still‘doing’synthesizers
~and planned to get Into it.
Jon: You-were never in any kind of contzmactual arrangement with
consultant
him, other than tha feagibiiierxzstuff?
. Steve: No.' ) 'A .‘ S S K
Jon: I see, as'boLg ﬁe and Bill tell it, your discussions were
t he ggnesié of the'Videdlah, in a sense, becuase te requeéts_
for éomglete Voltage control, vﬁiqh he was hesitant to do. The
fact théthill did not request pscillatosé,rﬁecanse ﬁe had so
m any, these kinds_of éﬁings. The voltage acfuated-matrix patch

.
feld. That was Bill's specification. .

Steve: 0K, that was-:somethinz that we put

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

volts on ‘evervthing. Audio stuff used plus or minus five or
zero to plus five.
Ratt nov distinsuished hés machine from Uearn's in voltage

levels, not necessary to transcribe

3n3
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Steve: T got the impression that evervthines he d1d he did
nretty much on his owm. T lnow he used different ciféuitfy
than ke 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 locled into. Ve flopped avound. But he'd

alreadv jone down his own road and it's verv difficult to
hange your philosophy. Obviouslv we had the same kind of
problem wih with this thing. If somebody .else tried to build

it using those chips, and I use that particular chip in

.

everything I cuild I never hawde any broblems with the stupid

thing. “nd these guys, it just frove them un the wall. It's
a touchy chip but it édoes like a ton in ome.little package.
You just have to feed it rizht.

Jon: I sece, but your discussions with ilarn were towards

whatever the fruition of deéigning sone- device that either .

Rutt in his productions .' .- -

Steve: !y discussions never éot that far. It was probably mostly
Bill. The idea éf magketing the Videolab and all that was strictly

between the two Bills. T was not involved.in that. I was

.

v

pfetty much out of t-at by that time.
. K

Jon: llave you been indiscussion, either formal or informal, with

other d esipgners or artists oh:the specifications of these things.
Steve: Not since stopping the svnthesizers. ile really sort of

ovad out of that ficld because we certamnly weren't making
enough monev at it. to warrant hancing in and we had been doing

other electronic stuff all that time to ‘supplement it. We

decided thatthe thing wasn't goine anv place but that we would
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continue doing the other electronic stuff. On an onroing basis,

T talked to people about my synthesizers but I haven't gotten into’

any other heavy projects. The colorizer was not a heavy project.
The colorizer was a good aftefnoon. Veryvstnaightforwade.I

had used the circuitry that ended up in this thing origiaally

as a keyver when we first put t—e studio togéther. And a ch;oma
key unit, you know, a chroma key switchv. . . we just'aséewbled
the package. The circuitry to make the colof is .almost fo the
shelf. “ost ofvthe switchers out ke tend to use thé same , s
digital chips to vary the phase of the subcafrier; which ié a
74121 ] . -
252% chip and is the recommended one there. And it's pretty
much straightforward stuff. Thre's nothing innovative in it.

The only thing innovative was our marketing, T think. Ye found

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

discothetue thing,7an5 managed to exploit it.

e

. but oﬁly;o

ﬁé unit've built ended up in the

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

Jon' What gther products has Rutt Electrophysics come out
'with that we haven't discussed? The RE-21;

Steve: Thatxwasx I don't know if we ever really made one of . Thét
was that whole saﬁg package.vWe just built a coloriéer out of
“that. YMostof fhat pSEkage never got built. It was just on

the'paper. There was that and there was an Rﬁ—B syhthesizef

that never got built.

Joﬁ: a scan processor?

Steve: A scan processor, yeah. We were looking to see if we coul

pick up a bunch of orders and run a wmix vhole bunch .of tem.

366
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‘Definitelv and only directéd sowards scheols and such. It had

a sect of patch boards, a matrix, a ﬁin mitrix. It was a Selectro-
hoard is what ié wag. It was stripped dowvn a iittlc bit;.simplied,
not quite as snappy and we were géing to. sedl it for about three
or four thousand. We didn;t get enough orders for them. Ve

never built it. Ihat and' that other tbiné were sort of the last
sagges of deciaiﬁg taht we vérénjt-going to continue in that
direction. |

Jon: llave you ever fhought about lanugage to describe the effects

or functions of these nmachines?

Steve: YWell, we thought about it Hut didnit come up with anythinge.
Nothing intelligént, jugt-ékplaining how it's done. o
Jon: And so wheﬁ you 1ab1e a mogule, a vou label it in s;gndard
e . lik; bias and level and so forth?

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

I should have §he because even right here 1 have a problem
shbwing people how to use nnx‘the'thing. And théf bool: only
covers certain ajeas. It was written mainly not eQen as an oper-
ating tool but aégsonething to allow. people to iun understand

- ' ,
what the device is:nA prospectus. \ .
(break ﬁcre, discuss NET computer and that R Elect. had put
sone of the mk boards together and not much of it worked)

(I ask for materials and black diagrams, her offers them. . .

Jon: This vould be for publicntion.
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Steve: Yeah, well this is fast stuff T. copied ogt of the
“otorola bonk, s0 vou're velcome to publish it. If anvbody

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

. the ehart of the colorizer is described in the ‘otorola booﬁ
as a "high speed video switch' and anvbody could build something
with it. The oﬁly thing ve consider vnroprietary is'the>Repositioner
and we don't even consider it ppoprictary; The circuits are
4puclihséd, we just happen to ave a Qatent on it énd if anyhody

» would 1like to build it and pay us a royalty, we;d be glad go
sit down and tal’. I've‘ncver thaken the attitude that we've

" built something and don't 1et-if'out. People micht have gotten
that idea somelimes becuase we built thﬁngs aqd wouldn't give

t hem schematics, but that's_becausé she schematics didn't exiét{

A lot of stuff ve built T just built. We even shipped a few

matter of fact. (tells short stotry about protaboard. Mentions

Joe Paul Ferrara vho worked with Siezel on Proc Amm.)

476: Stewe: Oh, Siegel worked on the original thine, T forgot

.

that. He and Joe Paul came in and helped put this first version
K .

together  (tape ends)

.
-

.

Side 3

éteve: They didn;g use the concent of the Siegel bu; the balance
quantizing thing. I remember why Eric got involved in it. I had

to build a PAL one for Apstralia, and they 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 projects with
ue.
Jon: Thev only helped you put together the one for Australain

Tv?

Steve: Yeah, they didn't put it together; they just did the -
design on it. Ye.just did the naclaging at that poing. At that
point we were pretty heavy into packazing. For us to tale a
circuit and malle edge circuit cards and cases‘and that sort of.~
thing was a snap back then; -

Jon: So there function was only to change the design inasmuch as
it would intérface wth PAL?

Steve: Well, changing the design to interface with TAL is not an

easy project. Bekzatkz Yeah, there_were.major changes. -

Jon: But in no sense did they alter the fumetionaix major

functions and controls?.

[sp

Steve: Yeah, just to get the thing to work. I dont know if we
used that chip again, etther. It was the same 1%445. I still ahve
ome ofsthose cards around. We built extra cards, and this unit

s ’ . ‘ . . . .
hat's out ion the coarst right nov was built with those. You

H ‘ .
¢ ould switch it between TAL an@_NTSC by varying some of the £x%xt

filter parameters‘gpd.the burst flipping sircuit which we
's‘imply took oﬁt of ‘. . . And we never built a proc amp for it:

we never put them maxexzisgx in hard, becuase the Australian

onc usedla'swttcher and later oﬁ we used a Proto-board. Finally

we made é;mc cards up on actual breadboards. But the first THC

one literally a Protoﬁypo board: all 1t did was add burst,

because it filtered it off coming in and added it coming out. 02
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Mot we ddact strip syne becasse we.didnit see any advantage

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

XD OF TAPL
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