T | B S a1

Hearn~Vasulka, pace 1 side 1 from NNN

Wqﬁdy: < - . to get some range in time. To begin with, and

sone'rangé of influences. And if you think there are some
. _people whé have innut‘in it or who have inspired you..I'

cau ht vou in the Fd‘um nnrind

Bill: I remember, that's true. Where I was at the . . .

Toody: I would be interested how that ever happened.

Bill: Well, you caught it fairly latf_22§%I§ was at the

Exploratorium, T was.a curator there. Amd-TF—had-desismed—
T wed Mg wid
before I went tnerg\a really larse consadle that made

complex color lissajous pﬂtterns.)ﬁﬂtinle locked oscillators JQe
and pseudo-thrce dimensional shapes. T alwavs thaught they were

quite beautiful. They'd been used in a couple of different

appiicaoﬁons. Ixmex But I made a large console that would

generate great families of'them. You saw that.

Woody: Yes. Where were vou at that time?

:(“hen I met vo
<’}

Woody: WEre vou employed?

was at the Exploratorium, as curator.

Bill: Sure. I was the curator.
Woody: Was that the techmological section? What_was the
_section?
fIE}ll: I think my title was "Technical Curator."
Woody: And liow did you get to that title?
Bill;'I was vorking on the peninsula at Sy"ncticq andiLAuu%
| &ove%opod—a—-—-q-for a long time nr‘or ‘to that, I had been
working on this colnr lissajous display,gge;:Fq-q—ns éssentially

a wide band x-y color oscilloscape..

e
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oody: Did you use a standard television tube?

R{ill: Ves,I-&fﬂ‘hUt‘T—hﬂﬂ'tU“EU*ﬁﬂtk‘EVEﬂ‘fﬂrtﬁtg%'I got
the idea/t;: . somebody elﬁsjéz:ggg:zggg)had done it long

before £ me, and I saw what he had done.

Voody: Do you recall the name?
Bill: T do not recall the name,Abut he was well kno&n.
'Woody: Sid *Tasher? i
Bill: It could have been him, or somebody like him. But'
I saw this device, I think it was in 67.or x 66 ...
Mrs.: 65.
ﬁiiix Yoody: You saw thié in somebody's piace?
: R : an old
Bill: Yeah, somebody's pkammx apartment, a/friend of ours.
IEE was rather crude. What I saw was just a smear|but it occured
to me thét.. . . I would say €6 . . . it was rgtﬁef crude
"and the bandwidth . . Eztl’ could see ir;si:antly what it was.
It was an x-y dispday. So I deéided‘to do it rigorouslfi]
Woody: In Whét context? Through whom did you meed this person
tat you are déscribing? -
Bill: Larry Shaw was the vperson Qho was instrumental.
Mrs.: Somehadgxhasx They have a friend who happens. to be
the daughter 6f the publishéd of'tﬁe New Yorker, and I don't
know who that is.
?oodyi Can you ‘give me one name.
Bill: I can tell yoﬁ what the TV was. Tt was a general Electric
early general electric portable. I; was the cheapest one they
made at the time.
Mrs.>t think that was Daisy Pardiné.

Bill: Daisy, she's married to Sandy Bull, right? Sandy Bull's
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sister.

Woddy: Are they still living in New Yorkk City?
Bill: T don:t know.

“Toody:. Yho hnows them from people we know.

BDill: Oh, I}d have to look . . . Anyway, tﬁe,technical .- ..
1§:ehnically I saw that it'was kind of a nice conceﬁf xhuExXLL
“and the set would switch’ back and forth, Thr1n?—-'S; When I
developed it I impooved the deflectlon aﬁplifiers to give a

really good response and I developed a system of color modulatiqn
Awhieh i have a patent on. Whae;ft-&:&sz painted color on

th surface according to the convohttion of the surfacé]'You

get these verv beautiful . . . You saw it when I had it.

Uooay: You'have,mostly éased on circles diéplay,.but you have
multiples of circles.
‘Biilz Well, it could be squares, circles . . . (I also have.
some 16mn film that shows it in motion)

Woodj: What control modes do you'h%% on it?

Bill: In fact, the synthesizer that I built is now over at

the %= Exéloratorium. T donated it.

Woody: It's the original?

Bill: It s the one you saw when you were there 1n‘.}v€3

Woody: Whlch version was that’

Bill: That was the lest, the finelx ﬁolution.

Woody: Where areAthese‘versions?

Bill:Well, one of them's in my back yard getting ready to go to

the dump right now. The first one. I almost loaded %m it into the

.
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trailer.today.

Woody: It was monochromatic?
Bill: Yeah, it was monochromatic. The thing is tﬁat the
monochfomatiC’vgrsions were beautifyl. They were very lacy and

sharp. They had a very sharp trace on the electromagnetic

CRT. And if you can deflect the beam, which 1s very difficuit,
it takes a lot of power and very’gobdiamplifiers.to deflect an
electromagnetic CRT, when you can do thﬁp'it turns oﬁt'. ..
when you réall§ try to equalize the amplifiers vou can get
beautiful patterns. Lven from voice or recorded music or
anything likelthat. ;

VHoody: Vhat was the hearf of it?.

Bill: Well, I'd say it s an S=v 11s

{

: |

e i . 1

ﬁoaufation H, ig lowr the contau:smgfnthgmpsemmwv' | ' . o

.fItrforms natters Sometimes which are :

are impossihle objects. B

Woody: You can'génerate objects.

Bill: Tat's true, objectw whicﬁ are nnz’even impossible in o S
terms of Eheir contrdriesl(??)JI tried to . ., .

Woody: Yougémplifiers must have been c#pable of being modulated

in a way that they could foliow a square or a circle. There

must have been some verv good modulation.

Bill: Very powerful amplifiers.
Voody: That means that these amplifiers were capable of accepting
various modes. Did you have names forthose things? ®

‘Bill: Well, deflection ampiitimrs? .
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oody: Yeah, but you didn:t have a particular lanpuace
developed? |

2ill: For that? T don:t think that I had . | . « I usualyy
stick to the conventional cng’ineering names for things: I feel
comfortable with those.

-Woody: Tor example, vou woul.d use multiplief, or amplifier, or
color modulator? | . .
Bi1l: Or color riodulator. Sgog of - the temﬂvw

angd i‘*"éf&jé&idﬁ i tor, I did ¥ mulriplers, squatetag

. . [ 53 B - 5k
~c§rcuits, s@gfc Toot circuits. ‘{ou see, the badic trick is that ?

-t:h ; unction or the velocity of the__gr_;,gg_gg“;_;_

m’ws ST mem
IR SRS SR T
et Jme red end of the spectrum. You I{W%W

. assigned colors

4 qing TtO the actual velocity of the trace on' the screen. I haW
TR i ieasure. tho volaciiy andmchindamihimiobor
')f the dot as it vas KUViag Atk shiehiiimiiimismadamidiuttng 0UTs
“" thambidddeit and cut in a really interesting va¥.

Woody: I see. The color was specified by the velocitv of the

trace. T‘h’aineans that your set was '{-C— Bae? qtandard L\-PG

Bill: Oh né. It was R-G-B at the'guns of course, but T had

I used several techniques. to trace a circle in the chrominance.
Now I know much more about it and I'm kind of embarrased at the

way I did 1t. But I did simﬁlv make a Veétor that rotated and

1t gave R-Y, B-Y axes rotated as the vector rotated in that

.

plane of R-Y, D-Y. And there was a luminance component which T
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wasn't too careful ahkout. But the veckor would rotate as a function
~of the speed of the tface. Thea absolute velocitv. To measure

the absslute velocityv was very-simple; T had the x velocity

which was the equivaicn£ oé tﬂe differentiated signal into

the X amplifier. And the y velocity, which was .a function of the
differentiated signal into the Y. So givingAthose two
velocities, all I-needed to do was to take the squre root of
the sum of the squargsvand I would have the absolute velocity..
qudy:.Is this.égéaper? | |
Bill: It's fully described iﬁ the patent.

WOody: Yow we ahve reached the thized Qersion or second version?
B{ll: Ifhaven'tbﬁonked on it fof fen.ygars. I'm sorry, it hasn't
been that long. It's been about sAi'x or eahl years since 1've |
‘done a thing on it. Becuase it was such a dead end. I found it

was quite interesting and beautlftl but first of all it had

no commerical application, becﬂase I found t@@k pcople in special
effecLs, in flln or advertising, all have very tried and true

.

techniques that they stick to. They don't want anybody coming
and disturbing : T

- in kmxdizzuxk their nice game. That's very difficult. I tried

tovbreak into advertising and I fouqd thaf I mas not vefy.skiilcd

at the polities of it,for starters. T had a terrible time.

Woody: !faybe you could sketch very briefly your background.

You havé a degree?

Bill: Oh ves, I have a degree from the Uni&erisﬁg of California

in electronic engineering.

Woodv: What was your hobby?

7ill: Flectronics. . 143
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Woody: It ;asn't particulary visually oriented?

Mrs.: Well, don;t forget FAT. That was right after you started
aetting tﬁe color version. |

Bill: Vhen did EAT come élong?

"?:'oody: You mean é‘(periments in Art and ’I‘echpology?

bill: That's‘tight. See, -they came along just when I went to
Th?@xploratorium.

Woody: It was '68 prohably.

Bill: T guess'GS might not bé too far'off.'

Woody: I see, you éctually joined . . . this was your conhéction

to art. . R .

ﬁillz A beautiful lady in ew York, by the name of Suzanne Ciana
was very much involved with EAT at that time. She was out here, now
she's in Neﬁ York. She does commerical and éther work on her
xhuchlé syn;hqgizer; She was one of the peopie who, and I forget

the name of the swoman, reaily spectacular female who wés the éeaéer
of the group that came out. You would recogniﬁe the name immediately.
Woody: What was thés giri's preoccupation. What did shé’do?

Bill: She organizéd it out here and she's ome of these showy people
and she was into video a lot. And she had a video éhow dowvn at the
Museum. People would come in and they'd take ?olqroid ﬁictures

of them.

Woody: Like Shirle& Clarke.or Jackie Cassen?

Bill: Alan Shulman would hoow.

Wo&dy: What'snthe bosition of Alan Shuimanf, because he was

i nvolved with Video Free Arerica?
170 :
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Bill: Uell let me go through the chronology of it. See these were
two separate things. I ne&er mix. them very much.

rs.: You were intersted in EAT because of what you were‘doing'l
and safé "Hey I'm doing something too."

Bill: Except. for my backgrounc and I had learned tedevision

at least technically, T had never been intersted in televxsion
unt11 somewhere around the time when I met you?%owe people

in Begﬁkelytggied me to make a colorizer for them; People at
Video Free Amer:‘.cé.. Arthur Ginsberg, Skip Sweeney and Alan
Shulman. v

"oody: How did ;%y fiéd ?éu?

Bill: I guess this must hawe been thoouOh the Fxploratorium. Coulodl
,d’have been EAT or the Exploratorlun. So thev asked me to build

this colorizer about that tlmeigni.tlmy shoeed me that they had a
colorizer. When they openeq it up ali the'parts fell out. It

was a little thing in a gréy box about this big and‘it cost

, vou know, $300 and it had two knobs on it. Xind of made a

smeary color. And I said, "gee, Ve'could do better than that."

So at that point I had.avoived the concept of the zone colorirer.

I said what you want to Mo is cut ﬁhe gray scale in seémcﬁts.

Woodyv: Into zones. |

Bill:‘Uell' that's a good wav to put it. Tt's a multi—level
colorizer, which is like a mulci-levc] Iever I guess. A coloriver
whic“ cuts t“L luminance scale 1nto scctions. I usgf the word

zone because since tken I've learned the Aqsel Adams system’

a little hetter.

190
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Woody: Can vou describe thAt?

Cill: Well, he's a photogranher and he haq a technique

whre he measures the luminance of what he's photographing -and
. leldLS im it into what Hc calle zones, which I belleve the
" luminance doubles when you go to zonés and he says thnt

you divide the total range of discernable gray scale into ten
zones. And it's a'logarithnic progression;.ln other words it
doubles as you gt + « . the brightness doubles, So, the luminance
of a video signal can he plit_ih the same wvay. It.doesgt have
£ be every time the lumina ance doubles, In fact, in the colortzers
;/I naL_ you get to slice thc gray scale at'arbitrary noitts.
oody: Thg{éiatlonshipx'ls linear? You ‘said sometnlﬂo about logarithmic.t'
2ill: I'm not clear about that to be frank with you.

(skip a little stuff here about docunentation of zone svster)

T}b concept is that vou slice: the gray scale, essentlallv. I sat
down and I said "what's the best way to:%“e a colorlf;r, at that
noint and 1t occured to me that what you wanted to do was to be

able to assign an arbitrary color and briOHCness to any segment

of the gray scale. You pick it out and you asqlgn it. 2 It would

b¢§ the only way to do it. So T worked oq&nat and. I made one colorizer
which.was tertible but it sort of worked. And T made three or four
more and started coﬁfronting the basic ptobléms of—tdrig—ivieivs in
terms of the userj:things like gen-lock . . .

Woody: Let § return to this colorizer later. If T mav ask you

who did the first Vidium?

Bill: I'1l tell you the total story bLehind that. T paid for all of

it myself up to the point where I sot some exposurc and =®Ry 244
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a very wonderful man named Al Leavitt ﬁere in San Trancisco,

(who later turned out to be a kind of pain in the Xz ass)}k’“*
very well Ynown entrepreneQB saw it.

SMrs.: He used to have a glassical nusic station.

Bill: ile used to have the best classﬁ*&jnmsic station in

San Francisco, KSFR, and he was an iwmaculage man. [le saw it

and he loved it, and he said we should exploiﬁ this. I said fine
and he made a contract with ne through nagwtinx negotiations
with my attorﬂey who had already filed . . .

"Woody: Do you have the documents?

Bill:?; haye some of Fhe documentation on that. And we formed
thé "Color Communications Corporation" and Ai put in $30,n20

aﬁd I put in my patent and he died. And he left all his moneyv to
the San franéisco Foundation,Awhich was also interested in the
arts.

Woody: It wasn't spent, the money?

‘Bill: Yo, T got the $39;QHO. I never would have been able.to do
what I did if Al had lived. fhét's the funny part of it. Al
died of a heart attack. o
Woody: In the middle of the project?

Bill: Basically in the beginninge of the project. And thej money
was‘in the bank and I went ahead and built this thing you saw.

- Dut I.nevér ad the ability to exploit it commercially like Al
would have. Al was a businessman, and he was}lery successful,
Woody: The corporation, vou migWd” eventually have . . .

‘Bill: T misht have, but you never know dealing with these suarp

ﬁcople. After T dealt with him I had a kind of prejudice 277
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against business péople. You have to-be véry careful. I'm a
technical person. I'm not a business mgn;

WOodyf'So, who‘sponsored the next generation? -

Bill: That was the last one.

Wdody:rnaﬁt was the most developed.

Rill: Up until that time I had done nothing; I'had only done;

it on my own. S :

WOAdy: Is tﬁdt described‘by'ofhef peoplé? Is tﬁe?e,anﬂﬂiterature
existing2 on thié'particular nodel? |
" Bill: Yo. .
Woody: Bﬁt_thé Qodel exists still. It works andxizxheing ?
Bill: Oh sure. - | |
Woody: And it's being used? Feople are ﬁurning knobs daily?
Bill: I don't bélieve they've got it set up. over there. Larfy
Shaw was my assistant at th}% time. Me's an old friend of mine and
when f went to thé Exploratofium T brought him‘im. He asked me to
donate it. And T put it on qun‘for a vear. I think the year isv
. almost wp. I doz}k bélieve the_v'\'re ever{ put it out on the floor.
I do not want it to be out eon thé f&opr,‘bec@éée.things like -that
c;n be really ruined if’they're»équéed to the public and ktndx£
kids come and turn knobsvendlessly; T meant it to bhe something fq_vr
an artist 9r a crea;ive person. I try-to make all my tools
for'creative people. That's my primary impetus;
Woody: ﬁut going back to ‘the question. There isn't any precise
description, thére's no how-to, there's no docnmentation of . . .

any description that some one would be able to get?
300
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Bill: Oh.no. I juét‘don't ave hévc manuals for it because I
never produced it. T meant to train somebody to do it in the end
if it could be used commercially. I hoped it could be used
Vcommercially and I must say,.looking at it today, it's

a'very godd plece of equipment. I think it could be . . . We
Weré lucky enough té ha&e some peéble vorking for me who were
very good at what'they'did. They pﬁt.it together réally well.
Yoody: Did'you know about video, so tobépeak?

'Bill: I knew about it becMse I'd t.aken it in school. Ilwas

a technician.

Woody: You didn't know-about people doing small format recording?
. . . .

Bill: Yo.

Woody: Uell low did you stumble over this Video Free America?

.They found you atg the Exploratorium.

_ o . wheta}r :

3ill: I'm trying to remeriber &#@it was EAT or the Exploratorium.

It was one or they other. You see, EAT was also tied up with the

Exploratorium, beqﬂﬂse at the beginning, Frank Oppenheimer was

the director, had a lot.of emphasis on art as well as technology.

Now . . . that was one of the reasons that I s%=x split from the

place, becuase it was more oriented toward techndlozy than art. I

q‘anted.a synthesis of art and technology. That's vhat I was
willing to work for.

Woody:fAt the time, what were_yﬁur-ideaslabout composition?
What kind §f instrument would it be. Would it be.performed, or
would 4t be a home device?

Bill: Somcwhat of a reai time instrumenc. I did it real time,

KX B : ‘ >
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but most of the thinps, like fhe\Videolab, it's not ... .
Mrs.:You-were %éng concerts at tﬁe Ean;n Conservatory of MMusic.
2ill: That's right. Oh T left out a whéle pile of things. Through
EAT';{met a number of budding electronic music composers. Two,
" which are good frinds of mine, Alden Jancks (sp) and Martin

Bartlett. I helpdd them build music synthesizers. And when I devel-
-oped the Vidium, they found it was a really sympaﬁhetic way of
“producing imageé through their elecpronicrmusic, just difectly

from their signals and getting a visual synthesig of what they were
doing. ' . :: >‘ : .

Woody:  Kamiyx Did you'do.any perféfaances?

Bill: Yesh, wé did severaimiive.perfornances.at the Conservatorv.
'Hoody: Is it documented?

 Bii1: You can asl: Alden. T think it was pubiished.

(short break for factual questions about FAT) .

: ) really

‘Woody: '"ho of the musicians got/intersted a little.bit beyond

the average? Is tﬁere any character vou wahld find ﬁore interesteok

than the others? |

Bill: Don Buchla came by for a few meetings, and of course evervbody’

knows Don Ruchla. Proéably the most famous.bf all of them. I think

David Tudor was very interested in it. Navid Tqur.could-tell

vou a few things about EAT. The peoble that T had a lot of

fﬁn with were Martin Barflett'and Alcden Jancks. I think Alden

is probaély.still teaching at the Cbnservatory of Music 1n

San Francisco. :
Woody: What @n; the date of thé last Vidium?

. . e e
Bill: I think it was 1970,
g

392
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Woody: Bécause vhen we met you jt was alreédy in operation for
at least a vear?

Bill: T think so. :

¥Mrs.: Maybe it was early 71.

Yoocdy: Now did you make the connection to Yide; Tree America
and the colorizer?

Lill: Wel%, as ?our probably avaré, it's a complttely différent
medium. It hés nqthing to do with-videé,» because-it's a doctored
televisioniset; Somewhere adonc the line. I saw that Nam,Juné was
doing the same stuff in Mew York and I had a couple of laughs.

Ol
it . iIn a :
.In 68 T guess thexm was khax TV Guide, his version of it, which

was kind of an‘aré:histic. Headplre—rood—forroTe D Suzanne CC‘;“"‘“)

is well acquainted with YNam iune and éhe.introduced me to him,

It's the onlv time I ever met him. I was on a grip to fix an
Ty : ™ ' ‘

o0ld colorizer ig 73 probably.__}h.ﬂew Yor% Citv. I just ran into

“her on a cérner, ?ou-know vou do that in Ner York Citv.. And she

;wigiving4a,c§ncefﬁt and Yém June came along and intfnduced ne.

I onlv mentibned that because he was doing the sare, he was

also doin~ this lissaious thine with a TV get.

Woody: You hadn't het Abe, by any change?

Bill; I ﬁever‘met him.rI'heard abmrrzirierse=-athat he's been in

and out but I undérstand he's in Japan er something, or was.

(break here 420)

425: But how it got over to vide§ was just . . . the thing that

really made it happen was the Video Free America people came

fand asked me to make a colorizer. And then I searched and analé}tﬂ

4
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what was really needed, which is what T do. /At

time T had

e 3

JESNRTRS SR

Id

a

been workine with artists enough to try to tall to them

P

vhile ard seceond puess what thev really needed. What controls.
w

- would give then the most freedom. So, the concept of the multi-
L~ ARSI o

level colorizer mav have been done hy other neonle, but as far

‘as I was concerned, it was original with ne;

Yoody: There are a few colorizers before you, but they afe mostly
Acontinuous hue modulatiqn.

Bill: Yeéh, another thing was the hue saturation and gray: I decided
" that hzex even though it was nugh harder ﬁo do than_éxﬁx R-G-3 or

the other apbroaches, that that was the most effecésve in terms

of human engineering, what people could do. So I decided to do

it xﬁ that @ay. And that lead to more cqmplex circuits(énd more
difficult circuiss, but that was‘managable in the end it became
not too hard. | |
Woody: So lét's say the zoning { ..
Bill: Tha was my idea. "
Yoody: Now what ‘vou're sayine is the.gddition, to mix in the
lﬁminance . «. or what ar; you describing now askmore comnlex.
Rtkx= Waht would you find aut as extra fegtﬁrcs that you added
into this.‘Bequase the %ohing is'probahly the most crude wav.
Bill: Adjustable zoning. Itfs a question of being able to set
thg breakpoit.bn the gray scale that vou see on the sliders hereé.
You set. the point wherc it breaks into a different sesment
“of the gray scale. Taht way you can éeparate ouf. So some of hte

a 2in ideas wvhre zdéning the gray scale, cutting it into zones.

474 : . " e
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S ' -
anux;xrz Generating & totally {ynthetic image byimcans,of

arbitrary hue gaturation and 3rave And being able to mix that in

{n varying amounts - ¢ - (end side 1)

gide 2 NOO )
make another coiorizep that doeé;'t have variable'hérdnesg
on the trdnsitiop points: ‘
oody: The 7oninp became a soft transition-. . .
Bill: A smooth.trans*tlon between 7ones. |
Toody: That woﬁld be an extra feature. Tt would be a knob, oOT
would it be 2 gwitch? S e s
" pill: Yardness. Tﬂe.Videolab, hich is still the best colorizer
- T've made, ax has a bariable edge On each edge. When . you take some—
itilno and vou slice it three times you gét fouf parts. So each
of these gray points is controllable in iﬁs hardness;
(short breaf) |
Woddy: This £ was an accumulation of all the éxperiences §o far?
pill: It is truly a natural result, but I 11 tell Ybu thow that
happened. But‘;-should-First say that T went-ﬁna-through a series
of colorizers |
Joody: Right. Why don't we §O through that. Tha?ﬁeans_that’the
first colurizer was reqd’%ted by Video Free Ameica. T know the
first machine is still there. .
pill: It's still thcre. Did you see it” 1t's in d‘big plece of'
wood. Alan Shulman built it now.

Wandv: Waat happened gince that first machine. That was what
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vear?

ﬁill: T think it was’72 I guess when f first made.that one. And.
then I went to worl for . . .

Toody: Who paid for this machine?

©Bill: I dpﬁk know 1if thév paid me at all. You see at EAT T

had gotten into just designing things for‘artiéts and letting

them build it. I didn}g niand, becpé% it;s easv. I-can.sit.down
and design something in lﬂ'minutes,-usually. And it's fun. And I
was getting a lot back from neonle because human vdlues was really
a RE nicé trip.to deal with attists, being an engineer. So I

think I probably did tﬁe first one for frée, and that was the
nropotvpe hreadboard xax that you sawv. And then I eventually
develoned . . . at this point.i startad working for another
conﬁany in Berleley called Cinemax and we were generating a special
affects film, an automaéedVfilm'machine,~which‘turned out to be

a big failure. ‘

Woody: What. was it sunnosed to do?.

Bill: This ﬁas sunnosed to do automated special effects on film.
-Woody: Electronically?

.-

Bill: Eléctrénic_memory and it was . . . but a lot of ontics
B _ and S

mostly and the electronic memory x3x a lot of serve systems

and zoom lenses and things like that.

.Wood&: Stepper motofs?

Bill: I nevér use stepper motors. I guess we used stepper

motors on the shutter pulldown. But at that ﬁimé‘I‘met my

business partner, lolly, and I think we ma&e 6ur first Model

100 colerizer. |

042
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Toodv: You were already Llectronic Associates of Derekeley?

%ill: Yo, we called it the Electronic Co-op.

~
loody: That's a second company I hear? _
Bill: That was my first company, mv first independent company
excent for Color Communtécations which T formed with Al Leavitt

to make the Vidiuﬁ;
Hoody: But ‘you wer; a partner there? or vice Presidént?
Dill: You.see, ﬁe and ?olly.and a couple of'other people were
over at Cinemék and it was.kind‘of falling apart . .. and
eventually.I lost my job at the Lxploratorium becauée.I wasn't
showing up enouch and.I sort of disaporoved of their basic
scene. "hile we were at Conemax we started what-we called
the Electronic Co-op, which was tﬁét we would put stuff together
and ever&boéy Qould share in the profits, and we had like three
ér four people. Seyeral‘things hgppgpeé, Cinemax folded and the
other two péople dropped out aﬁd there was just me and Holly ‘
left. So we pursued the 50-59 policy since then. Holiy Childhouse..
. After Cinemax folded, I think we made»oﬁr firgt colorizer for

Skip Swreeney and one or two 6ther locél peonle and some New
York people.. - ' ' : Cot

Woody: low manv of tha: generation did vou make?

Bill: There must be at least ten of them around. The Model .
. ] . . ,' \
100 Colorizer. :

~ — ]

(chit chat.here, breaks but Mearn indicates That Garyv Schroeder
has a.model 100. Woody aske 1f H. knows Phil Gietzen and Bill
~doesn't.

071 ' -
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Ié&n continues: It used a hard eéged'key with a four level . .
hue, saturation and éray and a knob ﬁo mix the effects and’
a normal knob. So you pixed in the‘origiaal.

"Woody: "That was the nrice?

Bill: The price was $1,300. Cxcept when we.startéd putﬁing
in gen-locks and external subcarrier we would add ;nother hundred

or two-hundded dollars fb#it.' We did that for a couple of years

and developed things and in the meantinme we started making some

I
more complex colorizers which wm immndlately stopned making

because we Wﬂét throu"h a counle of Qeneratlons. 0f course, I

<ta23ht Holly.hov—es-r—r-v_ghe new nothing about wirinq things

e

and T taught her how to do it. She would build tﬁem, just nuch like

it is today. She ‘builds them and I ‘check them out and we §p11t

it. - R

Woody: "hat weré the extras that you droppned? Vou said that tHe
o .- ' : '

®mlfrizer became more complicated.

Bill: “ell,}tmetine around the time that vou got your nodelﬁmgﬂ..

g

I sold another one to Jac“ Bice I designed that colorlzer bhut

it was somewhat faulty in the concéptt;Iﬁ other words, I vas
" getting a iittle sloopv in the wn§ I was kutiﬁiﬁg putting rem
thgm*together and it.was'too-complicated for dolly to do
properlv and other things were happening that made the energy
a little stracne. It-iu%t dién't work.. Thadknq like the last
new development in colorizers. I qhnuldn& say that becpgko
~every so often someone calls un and wants a colorizer and T make
it.for him, Like I husg qbt one for Adwar.

921
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ﬁaédszZX'You had the model 200
Woody: At that time the company Qas called "Electronic Assoctates
of Berckeley?”
Bill: Somewhere aléng the line Holly didn't like the pepe "Electronic
Co-on”' and her father sugpgested that we rename ourselves "The
Elec&fonfc Associatés of Bereﬁelev" whicﬁ we did..
WOody:‘What l:ind of'compauy are you notwr?
"Bill: We're a partnership, me and Holly.
HWoody: And what happened then?
Bill: 'lell, right after your machiné a'very interesting thénz
 happened. Tight after the machines 1 made for yéu and Jack
Dice I was a litqgv.ﬁshamed of tﬁe way thev were put together
and I still am. I'm trying to get them out of circulation, so that's
the fay it goegs. But a funny thing'happened.'Bill Ftra anrl
Steve Rutt called me on the telephone,.kind.df a conference
call, and somehow théy had goeten nyv name and heard about me,
éﬁd they told me that they wmated this and. that and we talked for
a whlle. Bill had started out sa’ing b%:+:4 hg wantedla voltage
é ontrolled colorizer and a—--;-qnnk I told him ke could build
him a matrix switcher that with X==a lineérly aontrolled cross-
variable _
points. In other words,"(ou put in a4roltage and it will bring
in thet input line on that output line. So he said . . . and
'evcntuqu it happened through several conversations between
me and hiq and Steve on the phone that tﬁey wanted . . . I suggested

they put it all in one . . . the voltage controlled colofrizer,

the ‘gltnge controlled switcher and then somebody came up with 121
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the idea,xigxzrhimkzx I think it was Bili, they also could ‘use
some oscillatofs. T muess you know that the Ruts/%tra uses

a lot of oscillators. And something snanped in my head and T
said, “"hat you guys really want is a synthesizer that has 
all these things and is capable of doinz all the standard
special effects.”" So I sat down and . . . it -was really a
terrific thing to think of, to redtce ever?thing in video to -
a few little moduleé that OCuld.be interconnected énd produce
all the standard effects. I had to ask myself, "whét do you

do when you nake a wipe,''"what dp vou do when you make a key"

& .

- “What do you do when you make a split screen?" "What do you

i do when you do-all these things?" And I had already had a lot

i -

of experiewce becfabe of the colorizer and I already had a lot
of experience becau I had made a kirx lot oF voltage controlled

stuff foqkhe mu51c,ar¢\kts that I had been wor‘iu° with. Vogéee,

I was really steeped in voltage control.

. E Woody: Do you have a listlof those effects in this bltcki

book? All the effects you are seeking or were uniting?

Bill: Letime see if I caﬁ go_back'into-the early black bqoks here?
Septembér 7, 1975, Nere's the video switcher that I deéigned for
Ftra. He wanted a 199 point matrix video switcﬁer. Théréas July
,of'75. And T had already made the front panel sketcht The switcher
never materializtd. Tﬁe earliest thing I find in here from that.
This is what was supposed to be a hip qvitchtr This is that

Adwar now_sells as a hin switcher. I could have develoned this but

. . . people were asking wme to do it. I think the first'really

important thing here is th#s design for the hundred.po{nt_ 153
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matrix, 1“ in-11 out. Tventually he didn't want it. ile wanted
I'11
somethine more and I said Loob I'11 tell vou what. Afut it

all together in one box or two hoxes and then I1'11 sell it."

e said "Terrific.”"” # T said, "MK, vou'lll have oscillators,

you'll have armatrix switcher, you'll liave a colorizer and vou'll

be able to cenerate all the standard special effects."

.

Woody: Just going back to the matrix, it was

‘(break hére, while ¥ dxplains VC matrix.

v

Eill: . . . vhen vou put a voltage in at the cross poing . . .

Yoodv: a volta?t_a;tnvateé cros =-no1nt. ' . .

(x4

Bill:‘THat's rizht. Linearly, it's a two-quadrant multipnlier,
g ' ;

which is to gay that the amnlitude of the input voltage brings

.up the output nrgpbrtionaliy.{

Uoody:'ﬁy the way, is this book'publi;hable? Eventually,

Bill:_Well, there are proprietary things that I'm still trving

to =k make a buck out of, hut certainlv sorething this old,

vou cotld . . . but vou'd have to tell me in more detail what
vou'd like to do.
Woody: Tor the future, just inquiring. :

"Bill: 0K, kever/fader. Four 1evei variable gain keving. I was

1

thinking about it even then. And T guess we called ourselves
cven \ )
EAB/in August 75. This was a kind of switcher that somebody

.

wanted, a very interecst Aut T ncver built it.

3

v,

HYere's were I started buildine the Videolab which, I would zuess
. ) o
was qﬂntcmb r of 75. Tere's mv write up of vhat the system shoul

be.. Aucust 23 of 73. "There are three types of sisnals in

103
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the 7ideolab system, lesic, control and video. Logic signals
are zero and alus five, later they were 9 and + 2.5; control
inputs are either unipolar or binolar, that's not true, thefe
now unipdlar onlv. So that there are small changes in that.’
I mafixehz set the subsystems: linear keyer, colorizer, kever
and’ special effects control sources, output mixer/fader. Thev '
Minced a little. -
n
Woody: Do you have any memos between Bill and vou, or was tt
all informak?

M - ’ L.
Bill: Tt was all informal. Here's vhat happened. I'm .trying to

find the exact date. Mere we are in August 31, 1975. What happened

o . o I ' :
was, after S@¢ negotiation on the nhone he sa¥d, "My don't T
ccnie out and talk tq&ou?" T said "OK, I'1ll have a panel drawing

ready for you."

That panel drawing was ;his. as identical'to'
this. It hasn't changced hardlv at all.v (I 5kin a few sentences)
Then he came out I had made thé basic_drawinﬁ/dcsign from what
we had talked about. He only changed one thiﬁg. e insisted that
the.colorizer have all voltage controlled inputs. I had wanted
to out a ninimum voltage contfol-on because it would have been

much more cost effective. We would have been ablé to sell nany

more + . but he's verv uncomnrémisine so he insisted

i
i
!
i

that we add all these. That cost me two or three months in the
duesicn, so T went back and chanced it. Put otherwise it was

just like this. ¥hen he stenned off the pan nlane, we handed him

the blueprint of the front panel. And I had never met him, of

coursce. ( skip some chit chat heore).

~
223
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We went ﬁhfough sevaral peneraﬁions of practicallx every cirguit
in the Lgb. Good and bad. Some of the earlv ones were pretty
darn sloppy.

(skip some stuff while Woody makes proposition'to NEarn.

llearn agrees kxgx indicates that he could make block diagcrams 'ﬁpodéﬂvk’

of the Videolab and wouldn't mind publishing it. ' V
223:

Woody: Let's go into the other kind of overall social involvement.
ﬁy that time; vhen you started to build the Videolab, did vou

in any way make money for yourself? Could you actually build

it as a business, or was it ..

Bill: Zecause I never got any outside monev in the cormpany, 1

.
L]

was very slow. And eeen'aﬁ this point,. whefe the circuits in

the Videolab itself"aré satisfving to me, éersonally I feel that
~they do what they're supposed to noﬁ,_ﬁe still areﬂ%p realiy a
huge success or . .'; it depends on how you look at it. If a
.tree is only six inches tall, f@\f} a failure? Yo. I feel thatda—
it's an evolutionary_thing._To make this product and thgs commany
work, I{ve been going verv slowly add I haven't accéptgd any
outside monef or an}thing like that. It's all been bootstrap, *
totally. It's proviced !llolly a good living and zrg a lot of\
satisfaction and all that, so

Woody: But you hﬁ%.to have a job on the side, you} can't live

on that?

Bill: I don't feel comfortable unless i have a mainstream kind il
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of engineering job. I have a family and ; h%g to be careful.
Yoody: You awex hawe a job at Berkelev?

$ill: Laurence Perkeley Labs. Tesides, I became an envlneer
to accept a large variety of problems and I want to be very
current and I:;ﬂt to be always on the edge. And at Bavrence
Derkeley I have very challenging kinds of circuit uesxgn¥
problems in many dlffereut areaé* of electronlcu. |
Woody: Yhat is your title? ‘

'Bi11: I'm an electronic engineer.

Woddv; Thre are many Or few?

Dill: I-dOﬂt know how many X circuit designers the;fa-,; There
are a lot of engineers and there are not that nany circuit
designefs.

Hoody: Going back,_do you thing that Etra influenced thg
concept of.thisé "

Bill: I would agreé‘with you that he . . . andlme.and Bill,

we never really total1y agree on who did wbat, but I knéw

that T designed that panel and I conceived of the different
blocks. Aside from the matrix switcher and the colorizer, w#ich'
he ariginally suggesfed. And I did all the details on them, also.
And I concei#ed'of the signal svstem and things like that.

And who Lnéws how much of his intelligence was unspoken in bacL
~of it all. I would give him credit for a lot of the energy

that came’bhhind,it.

Woody: llow wouid yéu‘characterizc him?

£ill: Aé a person?
' ' 336
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oody: MNo.
Bill: As a designer?

Hoodv: Ho. As a person involved in tools.

T OBill: Oh-. . . Billkx Etxa is a video artist and a real idea

quy.

Woody: What would his importance-bé?

Bill:.In the machihe?‘

Hoody: ﬁo, generally. In this m;éhine and othér,gaghinés.'
Bill: Oh I see what you're saying. i,can only:judge him
from my personal relationsﬁip. I get the idea that he:s
pretty'wéll known and he's a.promoter.

Woody: He has access to money, for example?

Bill: lle has'access to money too. There's a lot of tings

- that T just don'"t @o. I'm strictly a technical person.

Yoody: So you Ehing he's alvehicle'ig fact for your ideas?

Bill: My relationships with Bill is so complex that it's hard
to talk about.

P , . NS : .
Woody: I don't want you to sav yes or femow. I have also the

same problems with Rt%%x him as you do or the same . . . it's

very complex. I'yw just trying to define his role.

> ]

3111: I think if you wanted to define his.role in the Lab

I think vou'd sav he asked fér the origiﬁal one, he put a lot
of energy into it. I take credit for the detailed design and
also for a lot of the wav the thing.is sliced up. And doing
it, of course. The more I look at it I see little things that

could have been done differently, hut I would say that nanel
' ' - 3R4
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. . . . t
is mine and the circuits insile are mine. Again, I can't

really pin down hor much of his enerzy really went into it

on that unconscions level. So it's conceivable that vou'd have
m gige him crcdit.gbr a lot of this. e had all that energyv

vou know.

Woody: What other influences can you trace?

B{1ll: Don Buchla. Buchla was the strongest influence I ever
had in terms of the way he did things. If you look at this
you'll sé#@hat it's totally similar to his svnthegizers

in the philosophy of ﬁk?;hat it .does..‘; lontrol voltares, logic
- g 1 :

voltages, signal voltages. It's split up into three deparate

things. The only thing I Qidn;p do was ; used strictly

bénana jacks, and that's a very important point. Unshielded
banéna jacks, so tﬁat vou cﬁn stack them, thich makes thé
flow much simpler and easier. Dut T thinlk technically

.you can say that this machine gouid have been désigned by

con Fuchla. (laughtef)

Woody: Yod see, Dan Sandin‘professes to the influence of 'fcos. ‘
And your device is*basicaliy of a different generation of intel-
ligeace. It's génerally kind of more specialized zmd but

compdex . and closer to the digital bridge. Tis is, in a wav,

~quite traditional.

N3

3i11: Oh, he does things like not putting labels on his lnobs.
Woody: Yeah, but also his modulatity and rigidity containing
ealch module as the expression of the technological functions.

4n5
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Biilﬁ This is fr@nkiy commercial.’fh4%bjéct of makiqg this
Qas to make sometliing for small productioﬁ houses so that

to a _ ' -
they could gen-lock thmir tape machineg, bring in several video
images from cameras, lock them up, put on titles, colorize,
do a number of little effects and actually use it as a small
post-production unit. it's been donef It turns out that the
rtists wefe'reallyvthe ones who waen cuckoo over it
and started ordering it. It's kind of a disappointment‘;o me
but that's life.

.

Boody: So, you'll get yodr glory but no money.

2ill: I'1l get the money eventually. .

(skip a bit of chit chat)

454

Woody: Tlave you ever written about estﬁetics? Even if it was

# toal failure or a total success?

Bill: Yeah. . : A

Woody: . ” could

Rixx: Somethipg that you described how the tools shmuixk be used2 .
Bill: I have recommendations in hefe ((thé users manﬁalj)

on . . . esthetically I say:really siﬁplé things, like

“If yog?re going Eo ;olorize, don%; runvthé‘saturatiop

up too high, mix in the oriéinal iﬁage and oveq@ﬂy the

color on top of ir." That's the kind of advice I give in genral.

(skip a 1ittlé cﬁic chat to end of tape)
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to 147, which is contiguous with end of other sheets.
Bill: I must admit to the grossest kind of prejudice
E ﬁﬁaiixzx in ny field as, a professional enginecr, dealing
with digital engineers who are very narro?éindéd about ways
to do tnlngq. I know that v1dﬂo can use all of these things
but I'm always coming up against my past experlences.w1th
guys who thougbt that all there was was digital. And in the
end I think it's aarrow to say all ‘there is is anything. All
there is ig-eléctroniCﬁ’and memory and information right now
i;‘a tefriﬁically big thing. And it's going to be bigger.
It's taking us into a whole new kind of doing things.
Woody: In dlgl*&‘ there is a hope to get a gcore. It would
alsc be some sort of security. For analob, ik requires hiOh
skill. It's qét easy to work with analog systems. Some people
get very -good at-it by hracticing” You cannot just appAéhch

in fact
this tool and éo a masterpiece. It/taleq years of e\perlencc
to use analog devices. So that digital has some hope of havxng
a librarv; It suits this eaQ} access to librmry becnéke it's
possible. That is one advantage which dlvital w{ll have because
these tools will be verv much unique becauqe,dirital tocls aren'4’
so unique. These express very much the personality of the person
vho created them. There's no trnditién in the sense of . . .
Therg's only traditions' experience, and skill wili die with

people that die. The operatdrs or artists that master it. It.

wouldn't get passed on as a score.
177
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Bill: But a natch, all voua have to do is take a picture of
it or you can describe it digitally. It would be easy to
encode a patch. I think that might take, maybe, only 2C7 bits
of inforration to code cach of théese patches. Suppose mere,
suppose a thousand hits. Youx know, that's nothing.
Woody: That's. an interesting thought. You hat better add a

. that
score module and then we can talk about something we/can pass -

on this kind of experinece. But it's very»hard to expect that

knowledge be accumulated. That's domething for you to think about.

llow to pass it on. Mow to assemble a library that is craft oriented.

A libr;ry that is qf the craft of this tool.

Bill: Software. -

Woody: It doesn'ﬁ'have.to be called software. But it's something
like software;

Bill: It's a good term.

195 --end
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Hearn: I think about the person who made organs for Bach, the person

who designed and built them.And/what I want to do, what I really lust

after is to make machines that are so clear to a creative person

and give them so many possibilities that they can use them?ii{;t it
'vtfkem freedom as an artist. ®mé I got that from werking with the—

EAT, the Experiments in Art and Technology. Where 1 began to talk

to these people and get a little glimpse of their creative drive.

And it just gives me a tefrific thrill when I see someone like Ernie

Gusella in New York who }‘oing truly creative work with h& Videolab.

And it's always in the back of my mind whenevefr I make a new one . . .

It's like putting the keys on an organ or how many pedals, £ or
how many stops, how close they are to the keyboard. What's the
most elegant way of giving tool control to the person who's using
it.
Woody: So, you consider yourself as instrument buildee?
Hearn: Yeah, That's exactly what I do. xx¥Imiisrimex¥ Undoubtedly,
some of these guys could play the organ, and I can run a Videolab
a lot better than somebody who's never tried it, but I'm not as
good as a lot of guys. Etra's faster than me and a lot better.
Ernie Gusella and other people, Howie Gutstadt is really, really
very B advanced ogéhe machine. That's the way I look at myself and
I feel good about that. Someday I'd really like to get started doing
th other side of it, the crative side.

want to
Woody: So you/eventually also make your own work?
Hearn: I'd like to give it a try.
Woody: Is thefany ambition o&=sewr to actually work or produce

A

art?

N |
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Hearn: I'm so happy with the circuits. I get incredible satisfaction
out fbf some of these drawings.

Woody: You mean ybu provide something for the people?

Hearn: And I get the satisfaction . . . Well you never know. Iygou
look at this, I'll try to pick one. I_f you look at some of these
drawings there are years of work in the background of thase things.
And when I sit down and draw them it's like there's nothing but me
and this piece of paper. This is the new Lab. And I just, actually
it's like a real thrill, that's a creative shot in the arm whenever
I gee sit down and make something new. Especially knowing that peepte . . .
And you see that there all drawn so that they can be easily built.

The I.C.s
These-things are all put out in place right next to each other and

i the signals can be traced very clearly, and to me it's %ike a creative

:expression. So I get enormous satisfattion just out of this end of it.

Not just the of the detail, I/go down into the details

as far as . . . I dind that you have, to be successful, you have to

get involved with all of the details by very . . . you have to be very
careful and get down everything, follow every detail. But then you can . .
afeer you conweive of it you just make the drawing and the I.C.s are

all in place and the signal haths are clear and the parts are all well
known and predictable and . . . So to me, this is my gxmxax creative
kick. Eventually, sure, maybe if I get tired of it, I'd like to .

but to me it's enoughk of a thrill to see somebody doing work on it, like
Ernie or Howie . .

Woedy+-What-£faseinates-me-sbout~it-is-how-things-get-ecrossed-——
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discontinuous, from Side 3, #81

Woody: I'm curious, because there is this confrontation with digital
Heafn: Oh digital, ah yes.

Woody: And then after that there will be some . . .

Hearn: I've been known to get very salty and unpleasant about digital
because as an engineer . . . you have to understand that I'm an industrial
type electronics engineer ruhning with some farily heavy people.

And it's been my experience as an engineer for fifteen years that there's
always some guy who says "Digital is the way it is, you can do everythiﬁj
digitally and that the world is digital and that it is all going to
happen tomorrow and it's all going to become digital"and stuff like

that. I learned digital.

Wife interjects inaudible stuff

At the Lab I interface all of the sensors to their computer, in and

out, at the Rad Lab. And they have a giant computer that they stuff
everything into and it number-crunches everything and then they have

to get it out. But out in the interfaces where the difficulties

are, and getting information in and out, the software for

the information when it's in. It's not as simple as digital,

you know, as digitei-people think#.

Woody: Whet-se So what you feel is the most sensitive parts .

Wife interjects inaudible

Hearn: &xX% Oh yese, at the Lab they have these big accelerators

and the physicists run them and some guy got the bright idea that

you could just put it all into a computer and work it with a teletype.
And you tune all these big magnets and stuff and the accelerator

and drift tubes and things like that. And there are maybe 200 variables
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in this linear accelerator that people have to tune. So they put itall

into the computer and they took away all the knobs and they gave

them a teletype and they said, "Here it is folks." And the physicists

came in and said "Where are the knobs??" They wouldn't touch it if

it didn;f have knoBs on it. Finally the put the knobs back and they

put an A/D converter on every knob. Theat's why knobs are on here,

becasue it's a knob machine. In xi terms of human engineering I think
that's / really important thing. People have instant access, it's
4¥actile, it's some thing . . . you know, through their fingers,

the interface is clear. Some people have the interfaces through their

minds, they make a program. I've seen some of your stuff. To you

it's not a tactile thing, it's a mental thing. You put it in and

it makes it.

Woody: I come from such a tactile background. ;Ased to play violin

and all those thingsx. I know it can be done wthh the hands, that's

not a dilemma. But it can not be done with the head only, that's what
challenges me tremendously. |

Hearn: It can't be done with the head only, you want to do it with

just the head.

Woody:You still have to compromise, but there is no preference.

We are all going into digital just to bounce back or bounce in

the middle. Dan continuously holds that there will be a hybrid system.

Hearn: Why yes, that's all there is.

Woody: That's right. He is making extreme sense.
< STt {
Hearn: I agree with him 100%. Hybrid is the omnly . . ~<themaddy
practical system is a hybrid system. There is digital and analog

in the Videolab. But it's basically analog, I have to agree with you

on that. But even a syst ! :
ystem that's basically digital has to have a log of
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A/D on the inputs and outputs.

Woody: It's hard to predict, digital is now trying to . . . there

is an enormous investment in the components and everything. And
people hope that that's going to solve something. But eventually

as far as image is concerned, it hasn't made much change so far.

But I can foresee wimx that there will be a few more effects that will
be generically . . . like especially in the transition between two
images. It's not a single image, you can do everything on a single

image in analog systems (???), but tramsition . . . {22272277)

(down hill from here)
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