Interview with Jerry Mendelscn
Conducted by Rcbina Mzpstone
Sherman Caks, California
September 6, 1972

RM: This is Bobbi Mapstone. The date is September 6th and
I'm talkdng to Jerry Mencdelson at his home in Sherman Caks,
California.

We've already discussed some of the guesticns. I was going

to ask you if you knew where Greg Toben, Bill Woodbury or Lee

Ohlinger cculd be found.

JM: I don't know where theay are now, tut I could do scme
work on it. Ross Miller or Fred Stevens at Northrop are probably
the better sources fcr locating Lee Onhlinger. I haven't heard
of Greg Toten for years. I saw Bill Woodbury at one of the
conferences so I know he's still around.

RM: Another name you'd mentioned was John Postley.

JM: I cen give you his address. IHe's a vice-president at
Informatics.

RM: And Informatics is in Los Angeles.

JM: It's in Los Angeles and he iives just over the hill here.

BRM: You sald that he was a user of the CPC and a great source
of information.

JM: Yes. I first met him at the National Bureau of Standards
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where they had both card programmed calculating equipment and the
SWAC computer. He came to work with me at Northrop and ran the
first card programmed calculator center that the missile project
had of its own.

The original Card Programmed Calculator was invented by

Woodbury and Toben. It consisted of a U405 tabulator and a 603

‘electronic multiplier, IBM's first electronic multiplier. Woodbury

and Toben conceived the idea of interconnecting the tabulator and
the multiplier and sequencing it from control codes bunched in
the same cards that supplied data. They got IBM to build the
machine over IBM's initial objections.

Subsequently, IBM built a commercial version. Northrop
sent ﬁbodbury and Toben to help with the design, and T described
that in my previous tape.

RM: That was a pretty unusual situation, wasn't it?

JM: Very. The Snark missile project got the first CPC
and we began supplying computing services to the rest of the company
as and when time was available. By we, I should say Woodbury and

Toben. In order to promote the idea of using computers, they went

~out and helped people organize their computing work for the original

card programmed facility.
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RM: In other words, Snark had first kick at the cat.

JM: That's right, originally. As time went on, the other
departments of the company became more and more dependent on it
and more and more demanding of its services, so it became one of
these big, beautiful, political intermecine warfares. That's when
Ohlinger and Rice made their power move and grabbed all the
computing facilities of the company, taking it away from the project
‘that created it originally. That's why Chlinger and Rice are no

friends of mine.

RM: I understand.

JM: Okay. Now after that we had troutle getting time on
our own machine, as it were. I ultimately acquired my ovm card
prograrmed calculator facility and Postley came to work with me to
run 1t. So that's when I met John. He reduced the calculations
from something like 48 hours turn-around time, to some four hours
on the same machine, from the times we were getting from our own
people to the times that he produced.

RM: He was a great utilizer.

JM: Yes.

RM: I heard that somebcdy came up with a way of prograrming

the plugboard to handle general purpose projects. Does that ring
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any kind of a bell with you?

JM: Well, Postley was supremely good at that. There were
60 program steps originally and it ultimately expanded to 180.
Every time you initiated the electronic program the machine went
through all 180 steps. On a particular initiation, you could
épecify a control code which said whether a given step was or was
not to be executed.

In other words, the board had — I don't remember how many--
ten or fifteen different control codes. You'd say, "Execute the
board under control one." Then every step that was associated
with control one would be activated Qn that sweep of the 180.

So the procblem was to come up with a very, very highly convoluted
and inferlaced series of steps, a sub-set which would perform a
given function. You would do program one and maybe you'd get
the sine by using steps cne, seventeen, twenty-two, twenty-four
and twenty-nine. Program two would give the cosine by using some
steps that were in common with this sine and some that were not.
So it was a question of how tightly integrated you could make

the board so as to perform the maximum number of functions

as sub-sets of that.

RM: Got it, yes.

o Py s v e
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JM: Okay.
RM: The name that I just was looking for was Jess Wright

or White. Does that name mean anything to you?

JM: It doesn't ring a bell at all.

RM: Ckay.

JM: Postley was very good at that.

RM: So he would be a good person to talk to.
JM: He would be very good.

2

I take it that the Snark project was already underway
before the CPC came along.

JM: Yes.

RM: What was available for doing these incredible equations?

JM: There was nothing. We had to use desk calculators.
The CPC was originally developed to study the dynamics of the
missile over the flight path when under control of the guidance
system; how it would behave as the guidance system tried to hold
it to a given path.

RM: Could we say then that the Snark prcject probably
was one of the key ...

JM: It was the spawning ground for computers on the

West Coast. It really was. I can trace most of the early computer
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industry to the Snark project, in cne way or another. I can trace
you several family trees.

For exanple, the Scientific Data Systems history goes back
to Packard Bell, and from there to Bendix, and from there to
the spin-off of the Glen Hagen group which came out of MADDIDA.
Bob Beck was one of the original designers of the MADDIDA 44,
and Paleusky joined back when it was Bendix. Lef's see who else
there was. Stan Frankel at Cal Tech conceived the Librascope
LGP-30. Frankel used to come over and talk with Steele and Eckdahl
about the Boolean algebra logic techniques which were employed
in the MADDIDA. MADDIDA was certainly one of the original key
users, if not the only one, of Boolean algebra for the logic
design. Frankel got many of his fundamental ideas and design
concepts out of the Northrop group. He designed a machine at
Cal Tech which they sold to Librascope in exchange for the first
machine.

RM: I see. What did Librascope do? I'm not familiar
with the company.

JM: Librascope was in the same kind of business as Northrop
and Nortronics. They built a DDA for airborne and ground based

military applications. They bought Frankel's design for the
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LGP-30 apd went into commercial work with it as well.

RM: When was this, do you know?

JM: Oh boy, early 1950's. Then another thing: you could
trace what's now Calcomp out of that same organization.

BM: Out of Librascope?

JM: No, out of Northrop. I'm going back to Snark again.
At the time Northrop was working on the Snark, North American
was working on the missile called the Navaho. They were completely
competitive missiles and guidance systems. The people on the
Navaho project wanted to get computer know-how so tﬁey bought a
MADDIDA 44 from Northrop and a CRC 105 or a predecessor machine
to that. Anyway, they bought one of the very first CRC machines
when the company was formed in 1950, primarily to get the technology
and the logic design principles. They didn't buy the machines
because they wanted to use them. They wanted the know-how that
was behind them. One of the key guys in that operation was lLes
Kilpatrick who's President of Calcomp. So there have been spin-
ofr’s out of North American, out of the Autonetics division and
so on, all of which trace back to getting the technology through
the path from Northrop.

EN: And Snark.
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JM: And Snark.

RM: Which brings to mind another thought, and that is,
what were the patent problems of this pericd? It seems like
there were none.

JM: I don't know. The only patents that seemed to do any
good at that time were the original Eckert and Mauchly patents
on the BINAC which transferred to Remington and Sperry Rand.

RM: Right. But as far as what was happening on the West
Coast, the ideas seemed to stay with the people. As the people
moved, they tock their know-how with them, and then they built
another computer and advanced on it. Were there no prcblems then
in patenting?

JM: No, there was very little. I know at Northrop they
didn't do any patenting until after the CRC people left. They
didn't get to it as it were. As a matter of fact, the CRC group
took the patent attorney from Northrop who was on the job with
them. (Laughter.) He became the CRC patent attormey. (Laughter.)
So then Northrop was out in left field with respect to patents.
They prepared a patent paper describing the machine in great
detail. The only claim they made at the time, as I recall,

was on the scaling technique which I had developed. So they
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were trying at least to get their foot in the door with something.
I don't know whether that ever was prosecuted to completion
or not. They might have patented under Hagen when they formed
the 44, They might have done something there.

RM: But on the whole, the ideas just flowed very freely.
If you wanted to buy a computer and pull it apart and figure
out how it was put together, then that was up to you.

JM: Yes. That could still happen. Do you know the

two page ad in the Wall Street Journal on IBM's announcement

of virtual memory? Well, I‘have a patent on i1t that dates back

to 1966. RCA had virtual memory in their machines and Burroughs
has had virtual memory. I have a patent on the dynamic address

translation which is the fundamental technique of the method.

I don't know how everybody does it, but they seem to.

RM: There are ways around it.

JM: There's a way around everything.

RM: So this was not an issue in the early days.

JM: It didn't seem to be.

RM: Okay. Can we talk a little about DIDA? Was it called
DIDA?

JM: It was DIDA.
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RM: Was this first machine which was at Northrop actually
built and used?

JM: Let's make sure what we're talking abcut; that's
DIDA, which was before the MADDIDA.

RM: Yes,

JM: There were some prototypes of the integrators built.
I remember seeing two. You can generate a sine or cosine function
with two Integrators, and you can generate an exponential function
with one. So they built two of the DIDA integrators and ran them.
I saw them running intercomnnected to form sine and cosine generation
and T saw one running to form expohentials. When they proved they
worked, they gave Hewlett-Packard a contract to built a number of
the units. I don't remember the number, but there were probably
15 or 20 or them. Sarkissian may be able to tell you that.
Sprague certainly could.

During the time that construction was going on, Steele
conceived the idea of putting the entire integrator structure
on a mggnetic drum, and using a single arithmetic unit to process
all the integrators serially. They set to work on that with reel
vengence; it just opened up a completely new world for them

because they could build 20, 30, 40 integrators in a very small
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arithmetic unit. Because of the way the DIDA worked, it was no
faster, even though it had all this hardware.

RM: Yes. And it was parallel, too.

JM: It was parallel hardware. It wasn't any faster than
the serial DDA because of the way the algorithm of the hardware
was organized. They abandoned the DIDA coricept because it was
clear that they had a far superior technology and approach in
the MADDIDA. Hewlett-Packard delivered the DIDA units, but I
don't think anybody did anything with them except shove them over in
the corner. So someplace in this world there might be DIDA
integrator.

They were very big. Each integrator was prcbably three
inches thick by three feet wide by a foot or a foot and a half
deep. So they would have stacked 20 of them up in a great big
cabinet and then plugged them together. You set up the problem
by plugging between integrators. It was just a digital analog
of an analog ccmputer. I'm sure I could reconstruct the algorithm
for you if you wanted to, but I'd have to do the work to dq it.

RM: Well, that's a thought for some other time, but certainly
not now when you are about to go traveling.

Ckay, so the DIDA was dropped and MADDIDA started. Where
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did Steele get the idea of the magnetic drum? What had gone
before in this technology?

JM: I don't know. Sarkissian can tell you, because he
actually did the drum. I went to Northrop in February 1948
and the events of the DIDA and the MADDIDA took place prior to
that time. It must have been in the middle of 1947 or something.
When I arrived, the MADDIDA was in development and the DIDA
prototypes were running in the laboratory. I arrived at that
transition period. The idea for the MADDIDA had to have come
in the middle of 1947, I would guess. .

RM: I can't think of any drum machines that were available.

JM: No, they weren't, but I think the idea of using a
magnetic drum as a memory device was in the literature in the
scienfific field at that time.

RM: It was just a matter of adepting it.

JM: That's right. It was used as a delay line and not
as a memory in the way we might think of drums. That is, inforn@tibn
was recorded on the drum at a record head, and it was carried on
the surface of the drum for.a portion of the drum revolution to
a reading station where it was read off. Then, if it was to be

remembered, it was re-recorded at the record head. In between
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was an erase head that erased the information. So if you visualize
what's happening, the information's really changing its position
on the drum all the Time because it's being written at cne point,
rotating 180 degrees, say, and then coming off the drum and back
and recording 180 degrees from where it was last time. Actually
we used 300 degrees of the drum's surface.

RM: So actually the information was in the read head_ itself.

JM: Oh, no, it was recorded on the surface, held there for
a portion of the drum revolution, like 300 cut of the 360 degrees,
and then read off and erssed. But at the time it was read off it
was in a flip-flop. From the flip-flop it was fed back into the
record circults and put on a new location on the drum, so it was
always processing around the drum. It was a very dynamic process.
The drum was used as a delay line which was one of the early
storage techniques.

Now the BINAC, for example, used a mercury tank delay line.
You put acoustic pulses in, delayed them for the transit time of
the sound pulse down the mercury, transduced it into an electrical
signal and brought it and re-recorded it. We just used the drum
circuits the same way. '

RM: That really explains the drum very well.
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JM: Steele got the idea of putting all the integrators
in sequence on the drum. Actually an integrator consisted of two
tracks; there was an R and a Y section of the integrator. The
Y held the integrator and the R held the partial sum to date, and
the information was transmitted between the integrators in the form
of pulses, overflows out of the integrator. That's in that
peper that you just got a copy of.*¥ They were stored in a third
very short delay line called the Z line, which stored the outputs
of all the integrators. As the integrator passed through the
machine, there was a code section which said which outputs of
the Z line were to collect for its integrand inputs, and which
single output on the Z line, output from another integrator that
is, it was to collect and use as its independent variables. After
the code section pass, then the operand section came; the sum of
the integrand inputs formed by that time were added to the
integrand and written on the.'drum. The integrand was added
to the R register and stored on the drum, and the output was
taken back into the Z line for use by the integrators. Twenty-
two integrators flowed by and we processed each circulation

time which was somewhat less than the drum time because we didn't

¥ "Scaling Techniques for MADDIDA"
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use the whole drum surface for that.
RM: ©So it really speeded the whole situation up considerably.
JM: Tt didn't speed it up because the total processing
time for the twenty-two integrators was almost exactly the same
as the processing time on a single integrator in the DIDA technique,
all of which was going on in parallel. So everything came out
roughly at the same speed but with much less circuitry. There
were less than a thousand diodes and something like 52 tubes
in the MADDIDA.
RM: That's bringing it dowq almost to a compact computer.
JM: It really was. The whole thing was smaller than this
coffee table.
RM: That was incredibly compact when ycu think of what was
happening with the digital machines such as the ENIAC and the EDVAC.
JM: That's righf. The differential analyzer is an exceedingly
simple machine concept. However, it was very messy to work
problems on because . it had some peculiarities and idiosyncrasies
which you had to learn to live with. But it was a very, very clever
idea. That was Steele's concept. He was an absolute genius with
ideas, some of which turned out to be sensational and scme of which

turned out to be wild, and you just had to have somebody who could
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select the good cnes from the bad ones. That somebody was a guy
named Don Eckdahl. He's Vice-President of Manufacturing at NCR
in Dayton.

RM: Right. What about Steele? Do you know where he might
be?

JM: Steele always was around La Jolla, California. I can
give you the name of a guy who probably still is in contact with
Steele. His name 1s Aaron Whitehorn. Aaron was with Steele
subsequent to the CRC days. After Steele left the Los Angeles
area, ne was always around La Jolla and he's probebly still
around. I think he's fairly independently wsalthy now. I think
really he might have even been before.

RM: I would really like to get ghold of him. He seems
like a very key person.

JM: He is. I think you'd prcbably get a much more cbjective
and realistic picture of what was going on and what happened from
Eckdahl, Sarkissian, and Sprague than you will from Steele.
Steele was the wild-eyed dreamer and he didn't really see the
world very objectively or rationally. EHe was not a guy who
would ever finish anything. The MADDIDA is classic of Steele's.

There was no point in bullding anything because he would cbsolete
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it befor¢ you finished.
They had exactly that trouble with him at CRC. It was an
interesting story. At Northrop he just drove us crazy because
we never could tie him down and get anything built, and whey they
formed CRC he was just God to those guys. He could do no wrong.
But they finally realized that their business would go down
the drain unless they built something and sold it. Finally they
had to essentially dethrone him. They actually had to force him
out of the company so they could get to the completion of something.
RM: That's incredible. Another thought that occurred
to me was why did the West Ccast lean towards the analog devices
rather than digital ccomputers? I'm talking now about the large
scale electronic computers like the ENIAC and the EDVAC.
JM: They really preceded the West Coast developments.
I think you're thinking of why did the West Coast people do
things like the DIDA while the East Ccast people were doing
BINAC. Well, Steele was an absodlute fanatic on low component
count. His dream was to build the one flip-flcp computer.(Laughter.)
He was almost paranoid about that. I recall vividly having an

argument with him one time. When they built the first MADDIDA

- they had 52 tubes in it, and the way we read it was with an
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oscilloscope. You looked at cne of the read heads, it was generally
the Y which contained the integrand, on the oscilloscope, and
you synchronized at given point in time and you saw the output
of the integrator as it changed. We were looking for and were
trying to build some kind of a read-out device. Steele allocated
five tubes. He said, "You can't use more than five tubes."
They sald, "Well how can you say that?" He said, "My God, we're
doing the whole differential equation calculation, the memory
and everything else with 52 tubes. It can't take more than
ten percent of the machine for output."
I remember saying, "How do you know that you didn't do
the easy part when you did the arithmetic and control, and that
the output's really the difficult thing?" You know, that's
what experience has finally shown us. You saw that Hewlett-
Packard gadget. It's got five chips and the entire arithmetic
control is on two of them. So that's the trivial part. The hard
part is driving the displays, reading the keyboards and driving
the magnetic tapes and discs. But Steele would just say, "nope,
five tubes." They tried it with five and it was a dismal -failure.
RM: So Steele went off on his own at some point, did he not?

~JM: After he left CRC he developed a very, very small, almost
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desk-size DDA at La Jolla, which Litton picked up. It became
the Litton-20, and I think that's where Steele made a lot of
money. Steele got Litton stock and Litton made that machine
commerélally, with only a very modest success if any. Rudy
Rutishauser can tell ycu about that, and so can Aaron Whitehorm.

RM: Vhere are these people?

JM: Rudy is a stockbroker in Los Angeles, I think, and
I can give you the address of Aaron Whitehorn.

RM: Okay. Scmewhere I saw a machine called DICO connected
with Steele. Could this be the same one?

JM: I don't know. He had another idea called DYFUNCTICNS
which I never understood. Steele had a great habit of creating
things and giving them names and I think he recreated the DDA
and gave it a different name. But that may be hearsay.

RM: In your previous tape you referred to some dialogue
or lectures given by Séeele and attended by Eldred Nelson. You
sald this may be where Nelson got his ideas or main principles.
Nelson was with Hughes, right?

JM: Yes. |

RM: Did Hughes contribute to the pioneering of the computer
field?
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Mendelson - 20

JM: Yes. Postley can tell you about that, and a guy
named Bob Hayes who is a Ph.D. and a professor of Library Sciences
at UCLA, and some of the people who are now at Airneutronics.

Is Harry Larson a name you have?

RM: Tt vaguely rings a bell, but I'm not sure.

JM: Harry Larson's an old timer in the business. He and
the others can tell you about the activitles at Hughes at the
time. Harold Luxenberg is another Ph.D. I don't kncw where
Harold is now, but probably around the Los Angeles area.

RM: Do you know what his Ph.D. is on?

JM: TLuxenberg's is in mathematics.

Hughes was building airborne computers and I know they
used much the same kind of logic approach as was used at Northrop.
I don't know where I heard this, I just remember the guys commenting
that Nelson got an awful lot. That's hearsay evidence, again.

RM: All right. While we're on the subject of the Boolean
algebra, Steele seemed to be the man who broke through on the idea.

JM: He was certainly independent and unique in this area
in that regard. I'm almost positive that that was his own single
idea and that nobody else contributed. Now, I think it happened

elsewhere at roughly the same time.
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RM: What about Shannon's work, for instance? Was it known
out here? It was published, but had it reached the West Coast yet?

JM: It must have. What was the date on Shannon's work?

RM: That's a good question. I think it was in the late
thirties or early forties.*¥

JM: It was on switching theory. Maybe when I think it was
Steele's idea, it was Steele's idea in that he recognized the
applicability to computer design.

RM: Well certainly the West Coast was ahead of the East
Coast in utilizing the Boolean principle for a total machine;
i1s that correct?

JM: Yes, that's my opinion. That's my understanding too.
It was very, very clear in the BINAC, for example. At one time
I had a block diagram of the BINAC but it got lost in moving
around. It was very clear in that because it actually showed
data paths with gate structures and control signals permitting
signals to pass through the gates. You could actually see the
layers of machine design. For example, there was an adder.

You could see where they stuck a complementing device in front

®# "A Symbolic Analysis of Relay and Switching Circuits". Master's
Thesis, MIT, 1937. Published in Tfansactions of the AIEE,57:
713-723, Decenber 1938.-- RM
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of it inhibiting if you were adding and permitting if you were
subtracting, so the nunber that came through got complemented
before going through the adder.

Then for multiplication you had repeated additions. You
could see layers of control on top of control in the gate structures
all laid out geometrically. You could see the machine like the
layers of an omnion. (Laughter.) You could see how the designer
went, "Now I know how to add, I can lay in subtraction and super-
impose on this controi to do multiplication and diviqion."

A layer down here would have a permit and then there would be

a gate that would inhibit that under certain conditions, and then
the next layer would outlayer the gate that would inhibit the

gate that was doing the inhibit. So you could just see the layers
of the onion very clearly. You could see how the circuits got
locked into single functions, because it just wasn't geometrically
possible to take a particular flip-flop or logic function that
existed in one place and think 6f it dynamically as being in
another place some of the time. That's what the algebraic
approach did. In the 102A, some flip-flops would be used for

reading magnetic tapes at one time, be used as a carry flip-

: flop in an adder at another time, and be used to hold one of the
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bits going out of the typewriter at another time. It just isn't
possible in the geometric approach to represent that, so it didn't
really get thought of.

RM: When did the Eastern computers start to utilize
Boolean algetra?

JM: I don't know that they have. (Laughter.) You know,
there is a drawback to it and in today's technology it is not
really utilized. The drawback is that machine designs got very
highly convoluted because one particular element was involved
in many activities, such as printing, reading tape, acting in a
multiplication operation and reading a hole in a card. So the
logic got very entangled. If anything went wrong with that
element the machine woﬁld sort of go berserk. That was during
the days when each logic element, each major element like a flip-
flop, was a very; very priceless device. Today they put thousands
of them on a single chip and it's better to spread them out and
keep them independent. But Steele, who was rabid on getting
reliability in a machine when we had unreliable components,
was always trying to drive the component count down. So he

was willing to pay the price of these very convoluted designs.

RM: He didn't have to worry about keeping the machine running.
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I'd 1ike to backtrack a little bit. You'd mentioned
earlier seeing one of the notebooks frcm the MADDIDA. Where is
this?

JM: This is with Dr. Teague at the L.A. County Museum.
He's in the bullding that's onec the northwest corner of the complex.

RM: Right. As far as you know, this is the only notebook
that's around today.

JM: Yes, he contacted Ross Miller asking him for assistance
on the MADDIDA, and that's the only thing Miller could dig up.
It wasn't a total notebock, it was only the operating log from
a glven point in time. It was after the machine came under my
responsibility. The notebook that would be priceless if we could
ever find it, would be the one that Don Eckdahl kept. Because
that's a notebook where page after page would be written: "The
design has the following problem." The problem would be described,
followed by a description of Steele's approach and then the
actual solution which we worked out. So you'd have a problem
and Steele's brilliant perception of how to attack it, then
Eckdahl's brilliant execution implementation of Steele's sort
of general direction. That notebook would really be priceless.

They're blue, patent-type notebooks, hard bound, and the
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pages are numbered. They are about legal size notebooks. If
you get to see Teague, he's got it down there. If you could ever
get Eckdahl's, it would be a dream.

I can remember Sprague not really belileving that Boolean
algebra would ever work. He wrote some Boolean equations and
then went down to the laboratory and wired together the logic
elements to implement them. When it actually did what the logic
saild, he was exuberant.

I can remerber the excitement of putting the logic into
the MADDIDA. The MADDIDA logic was implemented with diodes.

The original diode board was a three-eighths inch sheet of

black phenolic in which they drilled holes and press fitted into
the holes model airplane engine spark plug clips. Then the diodes
were clipped or just pressed into these two vertically standing
diode clips, and held in place like a spark plug at both ends.

The other side of the pin stuck through the board and that's
where the wiring was. So the whole machine was wired with none
of the electronics in place, and then the wires went off to the
tubes which were wired in place. So now to put the machine
together to get it working, you plugged in diodes for the pre-

liminary functions, such as getting some counters going. So
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everything was fired up and they plug in encugh diodes to make

the bit counter work. A look on the scope and, by God, the bit
counter was counting. That was just the most exciting moment;
people were cheering the first time the machine added one and

one and got two. (Laughter.) People were sitting there saying,
"Now when we press this it should pick up that dy input and it
should add that to that and this thing should count in that
integrator." And when it did it, you:know, it was really exciting.

RM: I'll bet. Did you all go out and get drunk that night?

JM: I didn't design that; I was only an observer and I
don't drink anyway. But I'll bet you they did. They just had to.

RM: Those were pretty exciting days,weren't they?

Can we talk a little about Glen Hagen and his contributions?

JM: He's going to sue me for libel.

RM: We'll give him a chance to protect himself. (Laughter.)
After Sarkissian, etc., broke off into CRC, Hagen was left at
Northrop.

JM: Yes, there was a computer group in the Snark program
and most of the key people went with Steele, Eckdahl, Sprague
and Sarkissian to CRC. There were a few that were left behind.

Either they didn't want to go or they weren't particularly
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Hagen was one that was working on some odd ball things

of his own and wasn't, in my opinion, particularly wanted. I

don't think he could have gotten a Job at CRC. So there were

just the remnants of this computer group. But Hagen is a super

salesman-- a promoter, entrepreneur type.

RM:

JM:

He was able to succeed where the others could not.

That's right. He talked Northrcp into the validity

of a commercial computer development.

RM:

JM:

RM:

JM:

Wnich was the MADDIDA 4l.

Right.

And was this machine built and sold?

I don't know how many they sold, maybe 20 or 30 somewhere

I don't remember the price at all.

Was it exactly the same as the MADDIDA?

It was the same theory, but it was a different implementation.
Can you enlarge on that at all?

Yes. I described earlier on this tape how the code

section of an integrator preceded the arithmetic processing

of it. First you picked up the inputs to it and then you processed

them arithmetically. The code section and the operand section

“were in the same two tracks. So the 22 integrators really consisted
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of U4 pieces. There was first a code section for integrator one
and then an operand section for integrator one, then a code section
for integrator two and an operand section for integratcr two.
What they did on the U4 was to take the code sections out into
separate tracks and offset them from the correéponding arithmetic
section. So they were doing the code section of the next integrator
while they were processing the current one. They rewrote the logic
completely in order to double the effective number of integrators
at the price of a couple of tracks on the drum and a little bit
more parallelism in the logic.

RM: Did you design this?

JM: I did not, at all. That machine was designed by a
gentleman by the name of Eric Weiss, who has since died, and
Bob Beck. They did the complete logic on it. I lost a buck
to Eric Weiss when I bet him that there would be at least one
logical design error and the machine was turned on and ran.

RM: Oh, that's fantastic. And you lost a buck. Well,
it was probably worth it.

JM: Yes. I bet him that he couldn't possibly not make
a logic design error, but they never had to change a wire. They

might have had to change some eventually when they changed the
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function, but it did the function it was designed to do in the
first place.

When we were talking earlier, you sald that a year and a

1f after the MADDIDA was operating, there had been a logical

error. Maybe you could just <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>