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ABSTRACT:

Victor Charles Anderson was interviewed in his home in Alpine, California on October 6, 2006.
Anderson was born on March 31, 1922 in Shanghai, China, where his father was principal of the
Shanghai-American School. He received his AB from the University of Redlands in 1943.
During World War |1, he worked at the Radiation Laboratory at the University of California,
Berkeley and at Los Alamos as part of the Manhattan Project (1943 — 1947). He received his
Master’s Degree, in 1950, and his Ph.D., in 1953, both from the University of California at Los
Angeles (Scripps Institution of Oceanography) in physics with an emphasis in underwater
acoustics. His doctoral dissertation was titled, “Wide Band Sound Scattering in the Deep
Scattering Layer.” After completing his doctoral degree, he continued his research at Scripps
working his way up from an assistant research physicist to a research physicist (1947 — 1968).
He was acting director of the Marine Physical Laboratory (MPL) at Scripps in 1964, 1968, and
1974 as well as associate director of MPL and professor of applied physics and mathematics at
the University of California, San Diego (UCSD) from 1968 — 1990. While working at MPL, he
designed the Digital Multibeam Steering System (DIMUS), an instrument capable of
distinguishing between large numbers of sound sources beneath the ocean’s surface, which
became part of all ships’ sonar systems. In 1986, Anderson was named as the recipient of the
Admiral Charles B. Martell Technical Excellence Award for outstanding achievement in
scientific research and development and in recognition of his many years of work designing
technologies for use by the U.S. Navy. The interview addressed Anderson’s many years
working at MPL, particularly in relation to oceanographic equipment he developed through his
research. We also discussed his tenure as a professor at UCSD and his work producing
instruments at his own company, Anderson Undersea.

INTERVIEW HISTORY: The interview took place on a sunny fall morning in the home of
Victor Anderson on October 6, 2006. Anderson’s home is in Alpine, California and is located in
a rural area surrounded by horses’ corrals and pine scrub. We were joined for the interview by
Anderson’s two cats, “P.C.” and “Ginger” who often entertained us with their antics. Most of
our on-audio references to the cats have been deleted from the transcript. We talked for
approximately one hour and forty minutes. The recording was paused once for a short break.

Laura Harkewicz
Oral Historian, Scripps Institution of Oceanography, UC San Diego
July 31, 2007



Victor C. Anderson (left) and Fred Uhlman (right) with instrumentation, 1989.
Scripps Institution of Oceanography Archives, UC San Diego



INTERVIEW WITH VICTOR ANDERSON: 4 OCTOBER 2006
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It is October 4, 2006 and | am in the home of Dr. Victor Anderson in Alpine,
California. Good morning Dr. Anderson.

Well, good morning to you. I'm glad to see you here.
Thank you. I'm glad to be here.

The first question | have for you Dr. Anderson, | know that you were born in
China and that you had missionary parents, and | wondered what that was like for
you growing up with your parents in China. Briefly.

Briefly? Well, I was there, I guess, until | was about nine years old or so. |
remember the situation there quite well. We lived first at the Shanghai-American
College, Shanghai University | guess it was, which was out near the river. And it
was, essentially, a campus in itself. We were in a protected compound. Then,
when my father became principal of the Shanghai-American School, which was in
the French Quarter in Shanghai, right on Avenue Petain, we lived across the street
from the school. So, we no longer were in a compound. Our house was fenced
but we were in the City of Shanghai.

So, was it different for you being outside the compound? | mean, when you were
in the compound did you ever venture out very much?

Well, we were pretty well contained within our fenced yard. When we were at
the school we were pretty much restricted to where we went. We weren't free to
roam around. Back on the campus, we could go anywhere we wanted within the
compound.

Why was there that containment? Was it dangerous to go outside of the fence?

Yes. Yes, it was. | mean, there were people around and it was hazardous. You
were always careful, you didn't let little kids run around free.

Did you learn Chinese?

I was starting to learn it. My sister learned it and actually learned it quite well.
We were taking courses in it in school. 1 left in sixth grade and | wasn't into it
that much. So, I never really learned very much Chinese.

That's too bad.

Yes
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Was it hard for you when you came to the United States then?

No. No. Not particularly. The transition was pretty easy. One of the problems |
had was that when I was in the sixth grade there | fell out of a tree and | broke
both my arms. My mother always liked to tell that story.

And, why is that?

We had one of these little putt putt boats and there was a big well. Well, the well
in that place was sort of like a pond - it was about ten feet across and maybe ten
feet deep and we were playing in there and mother was watching, and she didn’t
want to let us play there. She said, "I'd rather you went up and climbed a tree and
broke your arm as opposed to play here and drown." So, we had to go back, and |
climbed the tree and | managed to fall out and break both arms. [Laughter]

Oh gosh. No wonder she likes to tell that story.

She thought | was a very obedient child. [Laughter]

You did just what she told you to do.

Yes.

That's pretty good.

As aresult | really didn't finish the sixth grade.

This was when you're still in China?

I was in China, yes, and it was in the middle of the school year, almost the middle
of the school year, and | was out for two weeks with broken arms and | couldn't
do anything. So, when I came back here I took sixth grade over again, which was
probably an easy thing to do. | mean, that made it a lot easier for me, | think,
coming into the States because | didn't have to jump right in at a higher grade.
Well, that makes sense.

So, it was an easy transition.

And, that was when you moved to Oregon?

That was into Oregon, yes.

So, was your father still involved in the same kind of work at that point?



Anderson:

Harkewicz:

Anderson:

Harkewicz:

Anderson:

Harkewicz:

Anderson:

Harkewicz:

Anderson:

Well, he was then the president of Linfield College. He took the presidency there,
and he was there for about six years.

So, what was it like to be — I don't want to go into this too much, but if you lived
in sort of a restricted compound at one time, and then you moved to the United
States, was it more wide open to you at that point?

Oh yes. We kept wondering, "Where were the boundaries?" you know. "Where
were the fences?" And, it was very different. Freedom was something that was
very noticeable for us, that we could go down the street to a friend's house and
nobody worried. It was quite different. Yes.

That must have taken a little getting used to, | suppose?
Yes.

Well then, we can jump ahead, way ahead, and talk about other restrictions I
guess. | mean, | was wondering about your work with the Manhattan Project. |
mean, that was a contained facility also, at least at Los Alamos. You were at Los
Alamos, correct?

Well, actually that work started at Berkeley. In fact, that's where 1 first got
involved with the University of California. That situation was an interesting one.
It was kind of a fluke that I got into it, because what had happened, | was in
college at the University of Redlands at the time, | was in my junior year when
the war broke out, and by taking a summer course at UCLA, | managed to
complete my courses early. We wound up taking twenty-three units in one
semester, three of us in the Physics Department, to get it done. And so, we
managed to finish a semester early. At the time | was going with Anne, who
became my wife, and she had moved up to St. Luke's Hospital in San Francisco,
for nurse's training, in her sophomore year, | think it was. | was a senior. So, that
Thanksgiving | managed to arrange to exchange Thanksgivings with a friend of
mine, Hugh Thomas, who was at the campus there at Redlands. | was going to
Redlands at the time. And, his family lived in Oakland. So, | went up to Oakland
for Thanksgiving dinner and we got Anne to come over for that. And then Hugh
had Thanksgiving dinner with my folks in Redlands.

Oh. Isee. That's what you meant by "exchange™? | wondered.

That was a fair exchange. So, that was kind of nice. Well, while we were at
Thanksgiving dinner up there Mr. Thomas says, "Hey, you ought to go over to the
campus there on Berkeley and check because | hear they're hiring at the Radiation
Lab." And so, | went over there and managed an interview and they said, "When
can you start?" 1 said, "Well, I've got to finish college first.” [Laugh] But, | was
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able to come up in January then and start. And, that was with the University of
California. That was my first link with the University. We worked on what is
now called the Calutron, which is what they called the magnetic separation
process. | was sent to Oak Ridge as part of the pilot group there to start training
and working with the systems and getting them into service and all. And, when
that training period ended | moved on to Los Alamos, still under the University of
California, and took a position up there and actually managed to be at the site in
Alamogordo on the first test.

Really?

Yes, with my interest in acoustics, | worked on the blast gauges for the system
and installed them in different locations to measure the blast energy.

I see. So you were involved in acoustics even at that time?

Yes, that was when | got started in it. And then after the war we came back. |
left the University and moved to the town of Mentone in the Redlands area and |
started working independently. After a while, | decided I had to get back to
graduate school. I checked with USC and UCLA, and UCLA offered $10 more a
month for teaching assistantships, so | went to UCLA. [Laugh]

You have to go where the money is, right?

So, | got back in the University of California system again.

I see. Can | ask you a question about the Trinity test?

Yes. Go ahead.

You actually saw the test then?

Oh yes.

What did you think about it? What was it like to see it?

It was just unbelievable. It really was. We may have been ten miles away when
the test went off.

So, did you feel the heat and the vibration, and all that?
The heat, and the light and all, and the shockwave. Yes.

Was it scary?
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Oh, it really was. And then I was able to go back to the site later on and saw the
green glass and the fusion of the ground. It was very impressive.

Having been involved with that, do you have any different feelings related to
atomic weapons?

Well, that's been a concern, but | know that at the time we had been attacked and
we were at war, and this was an opportunity to get an advantage. And, | didn't see
any other course. We had to do it. And, I think that there's a lot of concern about
whether or not it was necessary to do it, but I think that what happened was that
we cut the war short with the bomb, because — in fact, some interesting comments
came out about the surrender that some of the Japanese officers had attempted to
destroy the tape, the surrender tape of the Premier, and they didn't get it. But, the
feeling in Japan was that they were going to fight to the finish.

So, you think without the bomb there would have still been an invasion?

Without the bomb it would have been a long extended war. There would have
been an invasion of Japan. There would have been millions — the estimated loss
of troops were in the millions. To say nothing of the civilian casualties. So, it was
unfortunate but I think it was necessary.

Well, I didn't mean to take us off track here. You were talking about going to
graduate school at UCLA.

Yes, | was going to graduate school at UCLA, and while | was there we had a

from some of the people from the Marine Physical Lab. They came up and gave
us a rundown on their acoustic research projects. In fact, we actually had a course
in acoustics. | took a course in acoustics, | was in the graduate school and — | was
trying to -- I'm fuzzy. So, let me think about it.

Take your time. I'm not going anywhere.

Well, I'm just trying to recollect the situation there because it was linked to my
experience at Berkeley...When | had taken the job up at Berkeley earlier | had
had a chance, for some reason, | had had a chance to uhm . .. I'm sorry it's so
confusing here. But, | had a chance to come down here but went to Berkeley
instead. Let me back up a minute.

All right.

One of the reasons | was able to finish early was that | was able to take that
summer course and get twelve units of course in electroacoustics.
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| see.

Which was my initial input into both electronics and acoustics with any
meaningful input. And, at that time, during that summer course we had people
from MPL come up and give some lectures and all, and they actually interviewed
some of us. And so, after that Thanksgiving, when | was up in Berkeley, | had
second thoughts about going to Berkeley, you know go to Radiation Lab there,
because there was this contact down here. And, I called down here and nobody
knew about me. So | went to the Radiation Lab instead. [Laugh]

Oh no. And, your wife was up in Berkeley too?

Yes. She was up in Berkeley. But, she originally came from La Jolla.

Oh really?

That was another reason to come down here.

So, you could have gone either way?

Yes. Either way it would work. | had to fill that information in. I’m sorry if |
took us off track.

That's all right because | know it was bothering you that you couldn't figure out
where the connection was — so I'm glad you figured it out then.

All right. Finally got it sorted out. So anyhow, the connection was there. But,
when | started to go to UCLA for my graduate work then | had a second contact
with MPL and | took on a position at MPL and continued my UCLA work
through the Scripps faculty.

| see.

Dr. Liebermann® and Russ Raitt? were able to serve on my committee and | got
my degree from UCLA.

So, you were still in school while you were working at MPL then?

Yes. | was still enrolled in the graduate school there.

! Leonard Norman Liebermann (1915- ) was appointed Professor of Physics at UCSD from 1959 until his retirement
but also held a research appointment at the Marine Physical Laboratory at the Scripps Institution of Oceanography.

2 Russell Watson Raitt (1907-1995) was a geophysicist who worked at the wartime University of California Division
of War Research (UCDWR) in San Diegoand then moved to the Marine Physical Laboratory where he worked until

his retirement.
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| see. And was the war over at this time?
Yes. Yes. The war was over then.
But, they were still doing work with the Navy on submarines and things like that?

Oh yes. Basically what MPL was involved in was underwater acoustics, at that
point. Most of my work ended up in that area, almost everything | did.

Do you remember what year that was

Forty-seven, | think it was. | think it was forty-seven when | came down to
Scripps — MPL.

And you got your doctorate in physics then, or was it some sort of branch of . . .
It was in physics. In acoustics, which was in physics.

What got you interested in acoustics in the first place? Is there some story from
your childhood or something that . . .

I had been interested in acoustics. Actually, I'd built pre-amplifiers and stuff, and
electronics like that, and I'd been interested in acoustics but I think that that
summer course at UCLA was the one that really got me interested.

Did anybody from Scripps come up and teach there at that time?

No. Dr. Delsasso® of UCLA was the one who taught that course, but people from
Scripps came up. | think Russ Raitt came up there and talked about some of the
underwater stuff.

I had a question about the way MPL was set up. | have read that it was
established by an agreement between the Navy and the University of California to
study purely scientific problems in underwater physics, without concern for its
application to the Navy. But, | was wondering if you thought that's how it really
worked?

Well, basically yes. The problems we worked on were acoustic problems. They
were supported by the Navy. | mean, a lot of the support came out of the Navy,
the Office of Naval Research. And, in fact that was our primary support. But, the

% Leo P. Delsasso (1896-1971) was associated with the Department of Physics at UCLA from 1919 until his
retirement in 1963 as a student, professor, chair and dean. He worked at the U.S. Navy Radio and Sound Laboratory
at San Diego during World War Il and was an expert on acoustics.
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problems were essentially acoustic problems, instrumentation problems that were
of that nature. Okay? And, in fact, | did my thesis work as work under the ONR
contract. | built the equipment and all there. And, that took quite a while.

I know some historians have written about the fact that Scripps designed their
research to meet the Navy's needs. It was a mutual support network, but some of
them suggest that research was done more for Navy applications than some
scientists might want to actually admit. And, | just wondered if you felt at any
time that the Navy was pushing you to do certain kinds of things that didn't meet
your interests?

No. No. No. I wouldn't say so. | would say that we were pushing the Navy to
do things we wanted to do. In fact, one of the first contracts that | ever got from
the Navy, Naval officers were out here visiting NEL* at the time. They came
down to talk with us and they said, "We've got about $50,000 that we want to put
into a project and NEL won't talk to us for less than a hundred. If it isn't $100,000
they don't want to do it." And I said, "I can write you a proposal." So, | wrote a
proposal and I got it. And, that started me doing some things. Well, the proposal
was to build an ambient noise array to study ambient noise in the ocean. And,
that's what got me started on a lot of instrumentation and that turned out to be
Navy oriented. Because, they were interested in using arrays for listening, not
necessarily for studying the background.

So, there really isn't any way to separate out scientific interests from Navy
interests?

No. | was interested in the processing because it was an acoustic problem, and it
was instrumentation for acoustic measurements. My thesis project had no
particular value to the Navy.

Right. But they still supported it?
But they supported it.
Okay.

And, that was an interesting project. | look back on it and I had to do some very
innovative instrumentation to be able to do it. | can remember that one of the first
things that | did when | came down to work at MPL, | was still thinking about the
thesis project, of course, but I got set to work to calculate the scattering from a
fluid sphere. In those days there were no computers. That was before computers.
And, we had two girls that ran Marchant calculators and they calculated for

*U.S. Naval Electronics Laboratory (NEL) was established in San Diego in 1945 and undergone several name
changes and is currently the Navy Space and Warfare systems Center (SSCSD).
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months to generate the characteristic curves for the sound scattering from a fluid
sphere. That was one of the first papers | wrote. Later on one of my graduate
students said, "You know that paper you wrote? Well, I just did it on the
computer and it took me about twenty minutes.” [Laughter] Oh man. Oh. Yes,
we were working back before computers. What | was interested in looking at for
the thesis came out of some of the work that Russ Raitt had been working on,
which was this scattering from the deep scattering layer. | was interested in trying
to understand what was scattering the sound. So, and because | had done this
work with a fluid sphere | had some idea of the fact that there's a frequency
dependence in there and so | was interested in getting a wide-band, a broad
acoustic band scattering. And, in order to do that what | did was | developed a
spark source, which is now used for acoustic stuff, and for seismic surveys. But, |
was the first one to generate a spark source. | designed one that would work over
2000 feet of cable so I could get down to the scattering layer, and then developed
a hydrophone system that would be a wide-band receiving system, and then | had
to be able to record it. And, we didn't have digital recorders. We had tape
recorders but | was interested in a very short pulse in the broadband. So, |
designed and had the machine shop build a rotating drum camera which took
35mm film wrapped around a drum and we would get this spinning at 3600 rpm
and | could trigger a cathode ray scope to record the waveform for 30
milliseconds.

So, you had a visual rather than an audio recording?
Well . ..
Is that right?

Well, you use the hydrophone output with the electrical signal and are able to
record it on the film and see the actual wave form.

| see.

And then the question was, "What do | do with that?" Well then | had to build a
flying-spot scanner that could take that film and scan it, and convert it into an
electrical signal, and then put it through a spectrum analyzer so | could measure
the frequency. This equipment was something you had to build from scratch. |
mean you didn't go out and buy one. You bought a cathode ray tube and got a
power supply.

Now are we still talking about for your . . .

That was my thesis.

I was going to ask you about that later but since you brought it up, I know you
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built a lot of this stuff. | mean, you said it right now. You said you designed it or
you built it. 1 know that some people do that but is that rather unusual from a
scientist's perspective? Do other people just say, "This is my idea"? My
impression, from what I've read about you, is it seems like you have a good way
of taking your ideas and making them into physical things.

Basically that's right.
That seems unusual to me. Did you feel that at the time?

Oh, I don't think that's particularly unusual. An experimental physicist does that.
That's what you do in acoustics - you don't get very far if you just use off-the-
shelf equipment. If that’s the case, then you’re a theoretical physicist..

Okay.
If you're experimental you have to build the equipment.

I understand. So, most experimental physicists actually do build their own
equipment then?

Pretty much. Well, nowadays, you don't build an awful lot of the stuff. | mean,
we were back in the days when you had to build it. It didn't exist. You had to
build things that didn't exist. And the interesting thing about the cable - the
problem was | had to get the energy down there so | built a 20,000-volt power
supply and a big capacitor bank and then had to design an arc gap to trigger that.
And then, you'd fire that down this cable and down at the end | had a spark source
that I put together that would allow you to, you know, explode it, explode the
water. And, the problem was that | had no problem while testing it but when I got
a length of cable, 2,000 feet of cable and tried to run it, why we spent most of our
time fixing blowouts in the cable. Twenty thousand volts was a lot of voltage,
you know. And, | would order more cable from the Navy supply house and I'd
get this stuff and I'd put it in there but it just wouldn’t go, you know. And I said,
"Look, I'd like to get some fresh cable.” They said, "We can't do that. We've got
20,000 feet of this cable in stock, and when it's gone we can order some more."
So, | said,"Okay, I'd like to have 20,000 feet of cable.” So, they shipped me
20,000 feet of cable. "And, backorder for me 2,000 feet." 1 got the good cable
and it worked fine. Well, you know, the thing that happened was, years later,
several years later | remember, | needed some coax cable and called up and said,
"You got a hundred feet of RG8U?" and he says, "Yeah. We've got 20,000 feet. |
don't know why we got that much, but we got 20,000 feet in stock. You can have
some." And, it turns out that’s the Navy's ordering system. [Laugh]

| see.



Anderson:

Harkewicz:

Anderson:

Harkewicz:

Anderson:

Harkewicz:

Anderson:

Harkewicz:

Anderson:

Harkewicz:

Anderson:

Harkewicz:

Anderson:

Harkewicz:

Anderson:

Harkewicz:

If you run out of anything in the Navy, for a month, you're in trouble because they
won't order it. Because what they do is they look at what was purchased the
previous month and they order for the next month. "Okay, well we got 20,000
feet out,” they order 20,000 feet of cable, and it sat there for twenty years.
[Laughter]

that's pretty funny.

We had that trouble with the Navy's supply system. If you went to a resistor bin
and it was empty it stayed empty.

For over a month?
Because if it was empty for a month nothing got reordered.

Gees. Well then how did you ever get it reordered then? | mean, it's almost like
you'd have to put some in there in order for somebody to . . .

Almost. Well, that's why it was helpful to work with the university. You could
order things.

Earlier you'd mentioned the Navy Electronics Lab. And, I know that | read
somewhere that MPL and NEL actually shared equipment and things like that.

We did. Yes. We had access to the Navy supply system and to the university
purchasing. We had both. And we could get equipment out of the Navy
Electronics Lab and use it and we also could buy it through Scripps, through the
University contract. So, we had that joint use for quite a while and it was very
helpful.

Did you have to justify that you were going to use it for some sort of Navy thing
if you got it from the Navy Electronics Lab?

No. We had a contract, basically a contract that was a research contract.
Okay.
It was available.

So, if you needed your 20,000 cable, feet of cable, and it wasn't there could you
have gone to the university or would that not have . . .

Probably could have. But, we'd have to tell them why we didn't have it.

Was there any budget difference, | mean, cost wise?
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Well yes. The cost-wise difference was it either came out of the Navy budget or
it came out of the Office of Naval Research contract.
At MPL?
MPL.
But, they didn't hike up the price at one place more than . . .
No. No.
I was just curious.
Well, we didn't have to pay for it.
But, somebody did though.
Oh yes. Well, the Navy. The Navy paid for it. Excuse me.

Oh, let's pause here for a minute.® So, we were just talking about equipment
ordering . .

Yes.

I understand that you did some classified work, or a lot of your work was
classified? Is that true?

I did some. Some of the work was classified. | was trying to think what it was.
It's hard to remember because | don't have those reports here. We did a lot of the
work was with the Artemis Program and that was classified. The Artemis
Program was a study of, basically a study of looking at a very large sea floor
surveillance system. We were involved in that. Actually, | was involved in, and
basically did the design for, the subarrays which were installed. And, looked at
some of the problems of beam forming with the array. So, that work was
classified. But, the basic instrumentation that we did was not. So, the Artemis
reports — and | was on the Artemis committee and we had committee meetings
and all the rest of the stuff and things that went on, and those were classified
reports.

But, it wasn't a huge part of your work then, to do classified stuff?

No. Well, I spent a fair amount of time on it. Yes, it took time. But, | wasn't

® The recording was paused briefly in order for Anderson to respond to a phone call.
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solely involved in classified work.

Okay. 1 just wondered if you ever felt that doing any kind of classified work
restricted your being able to publish something that you really thought was
worthwhile to publish, or if you ever came up against that kind of thing?

No. | never felt that limitation. The reason was that the things that | did, the
ideas and things that | projected into it were not classified. Okay?

Okay.

But, the things that we did, the studies that we did, now those were classified, but
those weren't things that would just be published in the open literature anyhow.
They were very specific sorts of things.

For a specific reason?
Yes.

We were talking about the equipment you designed and | know you designed this
digital multi-beam steering system, the DIMUS?

DIMUS. Well, that grew out of this first contract actually, you know.
The one you did with your thesis?

The one which we talked about. They had some money and we wanted to do it, to
build this array. And, I had to decide what to do with it. Well, obviously if I'm
going to use the array for listening, for studying, | have to be able to steer it into a
direction. What you have to do is look at this spatial array and say, “I want a
sound coming in from a particular direction." Well, if | want that sound to add to
this hydrophone that's over here behind it | have to delay that sound and add it to
this at the right time so they'll reinforce for a particular direction. Well, this was a
thirty-two element array, and it turns out that what | did was | chose the largest
regular polyhedron that I could find, the great stellated icosahedron.

My.

And, that's a regular geometry that says that you've got essentially thirty-two
different directions where the array looks just the same. And, it's symmetrical,
see? So, the beams that look in different directions are going to all have the same
characteristic. They're not going to be fatter in one direction and not in another.
Okay. So, here's thirty-two elements and what | have to do is to be able to delay
those signals. | have to put in thirty-two delays for every look direction | want
and | want thirty-two look directions so I've got to have a thousand different
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signals mixed up in here in all different time delays. Well, in order to do that you
have to be able to record it on something and play it back. And, I looked at
magnetic tape recording, and magnetic drums, and they are very involved.
Recording heads are pretty tricky, you know. And, | figured "Well, you know, |
don't have to store it very long. | bet I could record it on a dielectric medium."
Store a charge on a surface and erase it, you know. Instead of a magnetic field
just this electric, electrostatic charge. And so, | worked on it and sure enough |
could do that. And so, the first multiple-beam former I built was a dielectric
recorder. And, what | had was about a one-foot diameter drum, about a foot long,
running on a shaft of a motor running at 3600 rpm, spinning around there at a
great rate. And | had built some ion sources where | checked out different gases
for their performance. It turns out the nitrogen is pretty good. It has a good
ionization potential. Air is a good medium for it and it was just handy, you know.
So, I built a little RF discharge, a little arc and put a baffle in it to control it so |
could get electrons to flow out onto this drum. And then, they'd stay on there and
they'd go around. What I needed then were little pickups. Well, those pickups
turned out to be very simple. Very small coaxial cable just cut off and just the
end of the wire, the capacitance from the end of the wire to the drum was enough
to pick up that charge. These were little, little things. They were about an eighth-
inch size or so, very small, and | had mounting racks around the drum, thirty-two
racks, and you could position these pickups around there. And then to combine
them, all I had to do was tie them together. 1 could just connect them together and
put them into an amplifier. So, it became a very simple, relatively simple thing to
build, this 1,000-element, thousand-receiving-head array. And, | did that and it
worked.

Now, let me understand this. First of all, the recording thing that you're
describing, that was . . .

The dielectric recorder.

Okay. And that was above the surface — that was out in the air you're saying,
right?

Oh yes. Just exposed in the air.
But, your array was . . .

Was down in the water.

Right.

Yes.

We were talking about with the cathode ray tube. Those are all different parts of
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the same . . .

That was a different one. No, that was a different one.
Okay.

Totally different.

This is all different components for you to find out what you wanted to find, isn't
that correct?

Oh yes, except it was totally different from the spark source.
Right. Butyour. ..
Totally different.

These are different pieces of equipment that you designed, and made, in order to
have one big project, right? Is that correct?

Well . ..

This was all the different equipment you needed to use to figure out what you
wrote your thesis on?

No. They were different projects.

Oh, they were different projects. | see.

The spark source was a totally different project.
All right.

Totally different.

I thought these were all components of one thing that you were trying to figure
out. And I was thinking, "My, how long did it take you to do all this?"

No. No. That was the array, for my thesis. This is trying to find out how to use
the array. And the array didn't have . . .

Which you did not use for your thesis project?

No. I didn't. That had nothing to do with it.
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I'm sorry. | misunderstood you then.

It had nothing to do with the thesis project. That was separate. Okay?
I misunderstood you then.

Okay.

Okay. | thought you were designing all these different things for one project and |
was. ..

No. No.

I was wondering. “All these different pieces of equipment for this one
experiment.”

No. Well, anyhow, I built this dielectric recorder. It turns out that the dielectric
recorder, that was one of the things | invented. | got a patent on that. And that's
the only patent | ever got any money for. And, | got $1,000 from some weird
company named Xerox or something like that. [Laugh] They went around and
bought a license for every patent they could find that had anything to do with
electrostatic recording, because that's how their system works.

| see.
It's a totally different technique but . . .

Well, since you mentioned the patent though — you're working at MPL at this
time, right? So, was there a problem with you having your own patent and then
actually getting money for it, because you were working at MPL?

No, MPL had a regular patent agreement with the University and with the Navy,
and the agreement was that the university had free license to the patent