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Mame Warren,
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Warren: This is Mame Warren. Today is the 14th of March 2000, and I am with Alexander
Kossiako:ff. We are at Evergreen House in Baltimore, Maryland. You were starting to tell me
about how you came to Johns Hopkins in the first place.
Kossiakoff: Well, it turned out that in 1935 I was getting ready to graduate from Cal Tech in
chemistry, and I got a telephone call from a gentleman who said that he was interviewing
candidates for fellowships at Johns Hopkins. Turned out that a few years before, Dr. Neil Gordon,
who was professor of the history of chemistry at Hopkins, persuaded a number of large
companies to fund fellowships at Hopkins, and among them was the American Can Company,
who was, it turned out, my benefactor. I was offered in 1935 a four-year fellowship at $1,000 a
year, which was a princely sum in those days, ifl would come and become a graduate student in
chemistry at Hopkins. I didn't need a whole lot more persuasion to accept. Of course, Hopkins'
name was well known even on the West Coast.
It also turned out that I had sufficient credits in my three years at Cal Tech that by taking a

course in the summer I could graduate in 1935, and that way have the advantage of not having to
pay tuition. That was an extra inducement, apparently. So I did that and arrived at Hopkins in the
fall of 1935. They called me the "can man."
Warren: So you came to study chemistry.
Kossiakoff: Chemistry.
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Warren: Tell me what the campus was like in 1935. Who was here? Who were the important
people who had an influence on you then?
KossiakotT: Well, Dr. Isaiah Bowman was president. As a beginning graduate student, I didn't
have too many opportunities to meet with the movers and shakers at Hopkins. The chemistry
faculty consisted of Dr. Reed, organic chemistry, Dr. Corwin, who fortunately is still here at
Hopkins, still doing research, as I understand.
Warren: Is that Asolph Corwin?
KossiakotT: Yes. Dr. Frank Rice, famous for free radicals, he was the inventor of organic free
radicals.
Warren: What do you mean, the inventer of organic free radicals? Tell me what that means.
Kossiakoff: Well, organic chemicals can break up into fragments, fragments of molecules, which
then are very reactive and go around reacting with everything around them. They're called free
radicals, and I think they're the same kind of free radicals that are blamed for all kinds of human
aftlictions these days. He was, I think, the original developer of the theory of how free radicals
formed and react, particularly the simpler hydrocarbon free radical.
Warren: So in your choice to come to Johns Hopkins, did you have a sense that there was all
kinds of extraordinary work being done here?
KossiakotT: Not really. I got a certain flavor from the gentleman who interviewed me, but he
wasn't a particularly technical person. I think he was engaged by the American Can Company
rather than by Hopkins. So I was pretty much-I knew I would be working with famous people,
but not really what they were doing, and I was really just a junior at that time in terms of having
studied advanced chemistry.
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Warren: So when you arrived here, what was it you were hoping to achieve by coming to Johns
Hopkins?

Kossiakoff: Well, I was hoping to earn a Ph.D. like most of my fellows. I loved chemistry and
always liked to solve problems. My particular branch of chemistry was physical chemistry, which
is sort of a combination of physics and chemistry. Mostly trying to solve puzzles of chemical
reactions and chemical structure and other phenomenon.
I forgot to mention that Dr. Joe Mayer was also on the faculty. He was a theoretical
physical chemist teaching quantum mechanics and thermodynamics and physical chemistry, all of
them fascinating. My principal professor was Francis Rice, and I started a problem in chemical
reactions, although not the free radicals at the time. But soon thereafter, David Harker, who was
an instructor in crystallography, persuaded me to do a thesis in the theoretical chemical field. So I
ended up doing two theses. The second one turned out to be much more interesting and
innovative than the first, so I really profited from that.

Warren: Two theses. I'm impressed.
Kossiakoff: Well, it turned out very well, because one was an experimental thesis in the chemical
reaction field, and the other was theoretical. As anybody that has worked on a problem like that
knows, there are times when you get stuck. Ordinarily, if you're only working on one problem,
you just waste a lot of time trying to get out of that situation. In this case, I just concentrated on
the other one. That did two for the price of one.

Warren: Literally.
Kossiakoff: Literally.
Warren: And it was the American Can Company paying the bill, so that's even better.
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[Laughter]
Kossiakoff: That's even better. [Laughter]
Warren: So what does it take? Talk me through a process of getting a Ph.D. at Johns Hopkins.
Kossiakoff: Well, I don't know that there's a single road to a Ph.D. A Ph.D., of course, depends

on your doing two things. One is mastering a set of courses that are required, which are hard to
begin with, but, second, you have to do a thesis which is a piece of original research of
publishable quality, and finally defend your work in front of a committee of professors in
chemistry and other fields. You have to write the dissertations in presentable form, which itself is
quite an enterprise. As I recall, when I was writing the experimental thesis, I did it over a period
of three months, during which I slept for about three hours a night. But when you get really
submerged in work like that, you don't get sleepy, particularly when you're twenty-four.
[Laughter]
Warren: Makes a difference. [Laughter]
Kossiakoff: Makes a difference. [Laughter]
Warren: Ah, to be twenty-four again. All right. Let'sKossiakoff: That's too much about me.
Warren: Yes. Let's get to what we're really here for.
Kossiakoff: APL. Right.
Warren: What is this Applied Physics Laboratory? First of all, where did that name come from?
Kossiakoff: I was not there when the laboratory started. It started in 1942. And it's not a

particularly rare name. There is also an Applied Physics Laboratory of the University of
Washington. I think it probably came from the fact that its leaders were physicists. Merle Tuve,
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the director, was a top physicist, and people like James Van Allen were physicists, as were, by the
way, many of the leaders in defense research in World War II. So I think it was natural for them
to call this applied physics. As a matter of fact, some of the things they did, like proximity fuze, it
was lucky that they didn't understand engineering very well, because they would never have
attempted to build a little radio in the nose of an artillery shell accelerated 20,000 Gs, 20,000
times the force of gravity.
Warren: Tell me more. I love that, that they would never have attempted to do it.
Kossiakoff: Well, the Germans and the British both started to develop such a fuze, gave it up

because it seemed not feasible to build things that small and that rugged. This was really, just in
the beginning of vacuum tubes, and it required building a vacuum tube that would withstand that
kind of force, and the battery that would survive that type of acceleration. The fuzing mechanism
there would arm the fuze at the right time, so it wouldn't go off in the barrel of a gun. It was an
incredibly difficult task, but they didn't know how hard it was going to be.
Warren: Well, that's my question. You're saying that because they were physicists, they didn't

really understand how "impossible" it was?
Kossiakoff: And physicists tend to be a little arrogant anyway. They have a lot of faith in

themselves, and it worked.
Warren: So you came in a little later than the proximity fuze, but what did they say? Surely they

were still boasting about it. What did you hear about the proximity fuze?
Kossiakoff: They didn't do much boasting. By that time the proximity fuze was-see, I came

right after the war was over, so I had been doing rocket research during the war. When that
closed, I came to APL along with some of my colleagues, like Dr. [Ralph] Gibson and [Richard
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B.] Kershner and [Frank T.] McClure, others who were doing rocket work in the '40s. So we all
arrived, about five of us-four of us-in the spring of '46. Merle Tuve was still there at the time,
although he and a lot of others were getting ready to go back to their work, their research that
they took leave from to join the defense effort.
The laboratory, as you probably know, was under the sponsorship of the Office of
Scientific Research and Development, under V annevar Bush, which-Warren: Under who?
Kossiakoff: V annevar Bush was a famous-I guess he was an engineer who was recruited by
Franklin Roosevelt to organize the universities and other laboratories to do research for the war
effort, to set up laboratories, including APL, the radiation laboratory at MIT [Massachusetts
Institute of Technology], laboratories at Cal Tech, University of Pennsylvania, Cornell, places that
do war research, along with the Manhattan Project nuclear work. These were all started in the
same auspices. So APL was really organized under that auspices, and that was the way Hopkins
was brought in.
Warren: Tell me what you know about that.
Kossiakoff: Hopkins was persuaded, I guess by V annevar Bush, to undertake the management
of a research effort that already had been started by the Department of Terrestrial Magnetism,
under Merle Tuve, and become essentially one of the universities that sponsored large-scale
research for the government. As I mentioned, MIT was another, Cornell and Princeton, University
of Chicago, maybe a dozen others in the country managed large laboratories.
It was [D.] Luke Hopkins who was by that time a member of the Hopkins board of

trustees, who undertook to be personally responsible for the administration of APL, and actually
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became the administrative manager of APL. So he and Merle Tuve were sort of co-directors of
the laboratory. Merle Tuve was the technical director, and Luke Hopkins was basically the APL
representative, but he also ran the administration so the people that did the purchasing and human
services, and all the administration reported to Luke Hopkins. Instead of being a remote sponsor,
as most university connections were, he was physically there.
Warren: [unclear]?
Kossiakoff: Since I wasn't there, I'm not sure, but mostly APL originally was housed in a made-

over garage in Silver Spring, and people just worked there, didn't say much about it. There was
no particularly disturbing activity that went on. I guess that started when Forest Grove station
was built to do ramjet testing.
Warren: Tell me about that.
KossiakotT: That was a temporary installation about, I would guess, four miles north of APL in

Silver Spring, Maryland, and at that time that was an unsettled area, and the laboratory built some
structures, including a brick sort of a burger [?] research laboratory where they had compressed
air and they simulated the combustion of ramjets. Actually, it was that laboratory whose noise
eventually forced APL to move out in the country out in Howard County. As Silver Spring grew
and settled, the countryside around that laboratory became filled with houses. The residents
complained bitterly that there was too much disturbance going on.
Warren: Okay. Let's bring Alexander Kossiakoff into the picture. You arrived. Tell me what

you were there for.
Kossiakoff: Well, first, the reason that we came and what we did originally was connected to

what we had been doing during the war, namely, developing solid fuel rockets, and the laboratory
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in 1945 started a large program and developed guided missiles to defend ships, naval ships against
air attack, because the fuzes that had been developed were only as effective as the artillery shell
was effective, and the threat to the fleet was such that one had to do more than just fire bullets at
airplanes. One had to develop a missile that could seek out and follow the maneuvers of the
aircraft as they attacked the ship, and be able to bring them down.
These guided missiles, in order to get to their target fast enough, had to be supersonic.
They had to be a lot faster than their targets. To reach supersonic speed, they had to be
accelerated, they had to be launched by some kind of a booster, so called, just like spacecraft are
launched, which then detaches itself and lets the main missile go on to the target. The physicists at
APL knew nothing about rockets, so they were handicapped in knowing how to design missiles
that would have to fit with these rockets and how to get other people to develop these, having the
skill and knowledge of how they need to be developed. We felt that APL needed a group of
people that were expert in the rocket business, and essentially the whole group, the four of us,
came as a rocket group, a so-called launching group, actually.
This may be an aside, but our first association with APL was as consultants. I made a visit
as a consultant with another one of my colleagues to Chesapeake Bay, where they had a launch
site for their test vehicle, and we witnessed a launching in which they took a missile, and in this
particular case the launching mechanism was a set of four rockets that were clustered together
and they sort of formed a cradle for the missile to sit in. This whole thing was mounted on a set of
rails. As the rockets were fired, this was supposed to take off and the missile was supposed to
emerge from these rockets.
Well, when we looked at this contraption that they had put together, we noticed that the
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missile was sagging a bit in its cradle, and from our experience we said, "That's not going to fly.
That whole contraption's going to dive in the water about five hundred yards from the shore."
But we were assured, no, no, the contractor had made all these calculations, and as soon as the
rocket thrust went on, this would all straighten out and go up.
So my friend and I made sure that we hid ourselves behind a sand dune when they
launched this thing. And sure enough, the missile was launched, it made a trajectory that hit about
five hundred yards from the shore. The whole thing broke up and the sustainer rocket, the rocket
that was going to propel the missile after it separated, arose and went straight up in the air,
trailing black smoke. Everybody dove for cover because it was going to come down right back
down on top of us. So that experience sort of confirmed our opinion that these people needed
help. [Laughter]

Warren: I should say.
Kossiakoff: Anyway, we came, and first Dr. Gibson, who had been director of research at
Allegheny Ballistics Laboratory, where we all worked, that was in Cumberland, Maryland, the
rocket development laboratory, he became head of this launching group, but soon thereafter he
was asked to become head of their whole what they called the associate contractor effort, which
was about half the total program. Their guided missile development program was organized in
two different groups. One was the Red Team, which was led by Dick Roberts and was the inhouse APL team that was developing mostly the guided missile part and were doing the
experimental work and organizing the rest of the effort.
Then there was the associate contractors, which was a group of university laboratories and
industrial organizations that APL contracted with to do research in specialty areas or build
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hardware for, and we had several aerospace companies--Cornell Aeronautical and Curtiss
Wright, Convair on the West Coast. These were contractors that APL worked with.
That other group was the Blue Program, and Dr. Gibson became director of the Blue
Program. When he took that responsibility, I became head of the launching group. So that was
our initial task, was to not develop rockets ourselves, but get places like Allegheny Ballistics
Laboratory and Aerojet, which was another rocket development organization, to develop booster
rockets. Our job then was to do that and also do the basic design of how these were going to be
configured with the guided missile and how they were going to be stabilized during the launch
phase and the rest of it.
Am I talking too much?

Warren: Absolutely not. You're doing wonderful. Where are we? We're in 1947?
Kossiakoff: '46.
Warren: So the war is over at this point. Who's the client?
Kossiakoff: The client was the United States Navy. Actually, the laboratory by this time and, I
guess, for a couple of years before was contracting with the navy directly, rather than with the
Office of Scientific Research and Development.
Just backing up a little bit, as soon as the proximity :fuzes went into production and the
laboratory was working with industrial contractors to help transition from research to production
and then into the fleet, the navy assumed the job of contracting with Johns Hopkins, and this was
the Navy Bureau of Ordnance which was responsible for all the guns and the ammunition and
other weapons that ships were armed with.
So James Forrestal, who was then secretary of the navy, requested Hopkins, when the war
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was over-well, first the navy requested Hopkins to take the next step beyond the proximity fuze,
to develop a family of guided missiles to defend the fleet. That was called the Bumblebee
Program. These contractors and the organization that I spoke with was referred to as the
Bumblebee-let me take that back. The organization of the contracts into this group of
universities and other organizations were called Section T Pattern, "T" for "Tuve," with a central
laboratory, namely APL, as the coordinating organization.
Those contracts, by the way, were directly with the navy at that time, rather than with
Johns Hopkins. The navy assumed the responsibility of administering a fairly large sum of money,
and the technical direction of the contracts was vested in Johns Hopkins, APL, which was in many
ways a nice arrangement. It gave the university and the laboratory the authority to coordinate the
program and direct the technical work without at the same time having to administer the financial
end. It also made it easier to transition then to the navy transitioning into a production article.
That pattern lasted until the '60s.
Then going back to the navy connection, when the war ended, most laboratories of this
sort that were led by universities disbanded. In fact, just about all of them disbanded in one way or
another. MIT, for example, disbanded the radiation laboratory, and Harvard had an underwater
laboratory. Pennsylvania, I think, was in the underwater business. Cal Tech had a laboratory at
[unclear]. They turned that over to the navy. The navy picked up some of these, and others just
were disbanded entirely.
To avoid that, because the guided missile program was just getting started and the navy
badly needed it, the navy asked Hopkins to continue to be responsible for APL, for the navy, and
Hopkins agreed. But at the beginning, it was essentially a temporary commitment. Until that
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program matured to where the navy could pick it up in their own labs or in industry, Hopkins
agreed to continue. It wasn't until 1948 that APL became a permanent division of Johns Hopkins.
That's still another story.
Warren: Well, let's tell that story.
Kossiakoff: All right. I'll tell that story. In this intermediate period right after the war, Luke
Hopkins, in behalf of Johns Hopkins, was concerned about the responsibility of the university for
what had become a pretty large enterprise. The laboratory was probably about eight hundred
people, and the payroll was directly comparable to the total payroll of Johns Hopkins University.
Warren: Really.
Kossiakoff: So he happened to be a close friend of a person called Earnshaw Cook, who was
associated with a company formed during the war called the Kellex Corporation, which was a
subsidiary of the M.W. Kellogg Company and had been working for the Manhattan Project. When
the war ended, the Manhattan Project no longer had need for--or there was a period of
uncertainty where the Kellex Corporation, which was wholly created to do work for the
government, M.W. Kellogg built oil machinery, oil refining machinery, and great pipes. It's a big
industrial production company. The Kellex Corporation was looking for a way to keep going until
the Atomic Energy Commission was set up and the atomic energy program, the post-war program
became established, and they felt that they could make a contribution and make money in the
post-war atomic energy program.
So it turned out that between Mr. Cook and Mr. Hopkins, they came up with a plan where
Hopkins would bring in the Kellex Corporation as a partner. The Kellex Corporation would take
on most of the :financial responsibilities for the bulk of the staff. Hopkins would keep a nucleus of
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staff. The Kellex Corporation would take responsibility for the facilities, the equipment, and most
of the financial management, so as far as financial obligations is concerned, Johns Hopkins would
be left with perhaps not more than ten or fifteen percent of the total obligation.
In the meantime, the theory was that the staff wouldn't know any difference because this
partnership would leave them, whoever paid them, since it came through a contract, leave them in
the same situation able to do their work freely and so forth, that they had been before. So that
plan went into effect, I'm not sure of the exact date, probably in '47.
It turned out that as you might expect, practice is a little different than theory, and the
objectives of the Kellex Corporation, like any industrial company, was to make money, and the
way of doing business and dealing with staff and so forth were quite different. So as staff started
to transfer to the Kellex payroll, friction developed.
In the meantime, Merle Tuve had left to go back to the Department of Terrestrial
Magnetism. His associate director, Dr. Larry Hafstad, became director of APL, but shortly
thereafter, he was asked to take on the responsibility of the secretary of the Research and
Development Board. The Research and Development Board was set up by the government as
essentially a precursor to the Department of Defense, in the research arm of the Department of
Defense, to sort of pick up the kind of momentum that was built up by V annevar Bush in defense
research.
Dr. Hafstad had the opportunity and the obligation in that job which he accepted to
organize the basis of this, so he took leave from Hopkins, and Dr. Gibson was designated as
acting director. So during this whole thing, it was a very complicated situation with a new
company coming in and the director going off on leave because the Research and Development
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Board was not a permanent position. Like other government jobs, you went in and several years
later the administration changed and you may all be gone.
So that was a time when a lot of stress developed, and the ultimate result was that it
became clear that this partnership would not work. Something had to be done. Dr. Bowman, who
was president ofHopkins, decided that he would just-or I guess he and the trustees-I shouldn't
say he did it. It looked to us like he did, but, in point of fact, I'm sure that it was a joint decision
of the trustees and the president, but after all, by this time the cold war had become fairly-let me
back up just a little bit. One reason that Hopkins wanted to treat this strictly as a temporary
operation was that the experience after World War I was that the country, after the end of the
war, turned very much against defense. So apart from the financial responsibility, I think most
universities were concerned that if they kept being involved in war work after the war was over,
that there would be a reaction. This is not something the university normally did.
Warren: I need to turn the tape over.
[Begin Tape 1, Side 2]
Kossiakoff: But as you-I keep saying "as you remember." You probably don't remember.
[Laughter]
Warren: No, I wasn't quite born yet.
Kossiakoff: You weren't. But as I remember, the cold war changed public attitudes very
strongly, so it became obvious to public institutions everywhere that the defense was going to be
important. Actually, shortly thereafter, MIT created the Lincoln Laboratory, that is now a major
laboratory somewhat similar to APL. So as this particular time developed, the university was
somewhat in a different position as to their attitude to being involved in defense research. Because
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Hopkins-I think largely because Hopkins was from the very beginning very much a publicservice-oriented organization, public service started out as medicine and then branched into other
fields, they felt that this was a form of public service that they could support as part of their
regular permanent organization. So this decision was made and APL then was designated as a
permanent division of the university very much on a par with the School of Medicine, School of
Arts and Sciences, at that time still the School of Engineering.
Warren: So how exactly-that's a wonderful explanation. Thank you. It's just what I need.
Kossiakoff: Well, I suspect Klingaman's got an account of that also.
Warren: Oh, yes, but this is very succinct. This is just what I need. Tell me how many years that
relationship with Johns Hopkins has worked. You've gotten them through having established and
being a permanent part of the university. How did it really work?
Kossiakoff: Well, it's been a lot of years, and Hopkins has seen several presidents. I think, on the
whole, it's worked remarkably well. One of the things that I should bring in, I think this is-I
haven't really thought about putting this in phases, but it might be put in phases. There was a prestudent days phase, a student days phase, and a post-student days phase, perhaps. I almost said
again "as you remember," but in the '60s, universities went through a very traumatic period, or at
least many universities went through a very traumatic period. This is the Vietnam War generation
and so on.
Of course, across the country there was a strong student and, to some extent, public
reaction against the war and everything connected with warfare. Essentially all the universities
that had anything to do with defense research were beset by student and, to some extent faculty
protests of one sort or another. A good many of them pretty much gave way to that. For example,
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Stanford used to have a branch called Stanford Research Institute. That peeled off. Cornell had a
laboratory called Cornell Aero Laboratory, that actually worked with APL on some of the
aerodynamics research. That was disestablished. It wasn't disestablished; it was severed from the
university. MIT had two institutions. One was Lincoln Laboratory, the other was Draper
Laboratory, that made gyroscopes and similar very precise inertial instruments for the navy,
mostly. That was severed from the university connection.
There were not as strong protests here at Hopkins, but still a very significant one. There
was a committee of students and there were a number of faculty meetings. There was a committee
called the Committee for the Conversion of APL. The idea was, here was this marvelous facility.
Wouldn't it be nice if they converted their work from defense research to research for public
good? And these committees came and protested the laboratory, they protested the trustees, they
wrote letters to the president, there were faculty meetings, and at that time this was a lot of
pressure. In fact, it got so acute that laboratory staff became pretty concerned.
Fortunately, the university trustees were always close to APL. Right from the very
beginning, the university set up a special committee on the Applied Physics Laboratory, which
ever since 1948 has met two or three times a year, still does. This constituted from about six or
eight or ten trustees, with a chairman, with the president of the trustees, chairman of the trustees
ex-officio, president of the university ex-officio, and they invited major sponsors. So this was a
connection that other laboratories like us never had, as a matter of fact, no other department or
divisions of the university had. I think some were a little jealous of the fact that we had a direct
path to the trustees. This gave the trustees a much closer look at what we were doing and at who
was sponsoring us, because the principal navy, ARPA, and other major sponsors attend these
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meetings, or some of them, anyway.
During these student uprisings, that connection was extremely important because it
enabled, at the top level, enabled the university to know what they had and the degree to which
they needed to support it. So there was really no severe threat, but, nevertheless, it looked as if
some kind of official reassurance was needed to the staff of the laboratory. So the trustees were
asked and the president was asked to provide such a statement, and there is a-I'm not sure you
have it-there's a statement of the university mission, the 1948 [sic] mission statement signed by
the trustees, and that's sort of the cornerstone of the relationship.
There's another cornerstone, and I've forgotten the exact date. I'm sorry. This is '68 I'm
thinking about.
Warren: That the statementKossiakoff: What did I say?
Warren: '48.
Kossiakoff: No. This is '68. There's also what's called a trust agreement between the

government and the university which sets up a mechanism which would go into operation if the
navy had no longer any need for the laboratory or the university wanted to disassociate itself from
the laboratory. It essentially set up a trust with representatives from navy, university, and, oddly
enough, one from the staff of the laboratory, which would administer the laboratory as long as it
was needed by the government, which is a totally unique situation.
Another unique situation which I should mention is that because of the concern of the
university for the staff of the laboratory, when the contract was established with the navy, the
post-war contract-I'm not sure how the wartime contract was established-it was not
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established on the same pattern as other university contracts were established. Instead, it was
established on the cost principles of industrial contracts, in which the contractor could earn a fee.
The original basic university contract didn't provide a fee for the university; it provided
overhead that they could charge off library costs and other important costs, but no fee for
operating. Commercial contracts always have a fee associated with it. The focus of the fee was to
accumulate with what's called the stabilization fund, a stabilization and contingency fund, whose
purpose was to accumulate to a place where ifthere was some reversal of fortune or severe
downturn or the place where the government no longer needed the place, then there would be
enough funds accumulated to make essentially a severance package for the staff, so the staff
would not be out on the street with no provision for carryover.
Warren: And that came from Johns Hopkins?
Kossiakoff: That came from Johns Hopkins.
Warren: That concern.
Kossiakoff: That concern came from Johns Hopkins, and that form of contract then was
instituted. Again, I don't know of any parallel. That enabled the laboratory and the university to
acquire the land out in Howard County, to build permanent buildings on that land, and furnish
them with regular facilities, which are owned by the university but, in effect, they're held in trust.
So this trust agreement provides that the university administers that enterprise, including what
cash is accumulated in the stabilization fund, in behalf of this operation for the government, as
long as the government needs it. While Johns Hopkins has that property, if the government says,
"We no longer require the services of the laboratory," it all reverts to the university. So it's
deeded to the university, you might say, if the university wants it, but only if the government has
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no further need for it. So that's a tremendous stabilization instrument.
Warren: I should say.
Kossiakoff: Now, the Jet Propulsion Laboratory is owned by NASA. Lincoln Laboratory at MIT

is owned by the Air Force. I'm talking about the facilities, not the people. The facility, the ground,
the equipment, everything. And that's true of all large-scale laboratories that I know of
Warren: So this is a unique situation.
Kossiakoff: Unique, totally unique situation.
Warren: Interesting. I need to take a pause. [Tape recorder turned off.]

What you've been talking about, explaining this very-seems to me, very stable situation,
I would think that would have helped to attract some pretty impressive people, giving a level of
stability in this line of work.
Kossiakoff: I think it probably helped keep some people that otherwise might have moved on,

but I doubt if it helped attract them, because it's not something that was out on the surface.
Warren: I see. I see.
Kossiakoff: I think the excitement of the kind of work we were doing is more likely to have

attracted.
Warren: Let's talk about that.
Kossiakoff: Let me back up, though, if you don't mind.
Warren: Please. Please.
Kossiakoff: I don't want to leave it out, although you asked about relations with the university.

There are a couple of things that I think I ought to bring up. One is that during the early days and,
well, maybe the first twenty years or so, the person in the university that was closest to the
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laboratory, other than Luke Hopkins while he was active, was Stewart Macaulay. Stewart
Macaulay was the provost for most of those years, and he was, I don't know for what reason, but
he was very active in the relations between the university and APL. That was particularly
important because there were several presidents that were sort of semi-absentee presidents that
were either temporary, as Lowell Reed was, sort of took it on as a chore--don't quote me on
that. A wonderful person, but I think they were looking for a president, and I think he was head of
the medical school.
Warren: He had retired from the School of Public Health.
Kossiakoff: Public Health, yes, and he took it on.
Warren: And he thought he was retired.
Kossiakoff: Then [Detlev] Bronk was president for several years, but he was also president of
the National Academy, and he was in Washington a lot more than he was in Baltimore. So we
needed some person to identify with and deal with, and Macaulay was that person.
Warren: He was a pretty good person to have on your side, from what I understand.
Kossiakoff: Marvelous individual. As a matter of fact-this is off the record, in a sense-the
reason I stopped smoking was that when Macaulay was in the hospital dying of emphysema, I
visited him a couple of times, and the last time I visited him, I asked him how he was getting on,
and he said, "I didn't sleep last night for fear of suffocating." And the idea of being in that
situation was sort of an impossible thought, that I never smoked since that time. Never. Didn't
want to smoke. I'd quit for six months before that a couple of times. I don't know if you've ever
smoked. But very addictive, very addictive.
Warren: He saved your life.
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Kossiakoff: He saved my life, yes, and I would certainly not be here today.
Warren: That's quite a story.
Kossiakoff: Well, don't put it in your book.
Warren: No, but it's an interesting thing to know.
Kossiakoff: The other thing is the advisory board. As you probably know, some divisions of the
university have advisory boards. The Academic Council is sort of the advisory board for the
School of Arts and Sciences and engineering

school, but

at least the School of Medicine used to

have an advisory board early on. Are you familiar with these things?

Warren: Yes.
Kossiakoff: Well, Isaiah Bowman decided that APL should have an advisory board when it
became a division of the university. He was looking for ways in which he could create something
that was comparable to the structure of the university itself So he decreed that we'd have an
advisory board. In order to create a mechanism for appointing the advisory board, I've forgotten
who decided it-maybe we proposed it-but it was decided that there would be a membership
that was half like the medical school, which consisted of the executives, the department heads,
and half like the Academic Council, which were faculty elected by the staff or by the professional

staff.
Well, that created a problem. Who was going to be the eligible people for election like the
School of the Arts and Sciences of tenured faculty? So we had to create a tenured faculty without
having a tenured faculty. So it was decided that APL should have a principal staff which had a
stature compared to our mission comparable to the tenured faculty, and this would be selected by
a committee of senior staff and approved by the director recommended to the president,
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appointed by the president. And a set of rules was set up for that. That had to be a ceiling, that no
more than a third of the senior staff of the laboratory had an associate professional staff and a
senior professional staff. Senior professional staff were essentially the independent researchers.
The associate staff are the younger fresh graduates up to the place where you don't any longer
work under somebody's supervision. That is a permanent institution in the laboratory.
Unfortunately, the advisory board was disbanded. I say unfortunately because I felt it was
a very useful thing. It met with the president and representatives of a couple of the other divisions,
School of Engineering and School of Medicine. It sort of gave a forum for speaking about our
non-defense programs and for the president to get first-hand meeting with top staff and to give
them whatever he felt they should know about in university affairs. So it created sort of an
interaction at very senior levels between the university and laboratory.

It was disbanded. I'm trying to think of when. Probably within the last five years or so.
Because I think it was President Richardson didn't have time enough to come to the meetings,
and the meetings became sort of pro forma, and the APL members said, "Gee, we go up there, we
waste a day, we don't really accomplish anything. I'm not sure anybody's interested in what we're
saying." So they sort of voted to disband, and unfortunately there wasn't enough recollection of
the days, for example, of the student protests, they were very important because this gave a forum
of discussion of the affairs between the university and the laboratory.

Warren: I can imagine it would be a loss.
Kossiakoff: And I didn't know about it until it had happened. I'm thinking of suggesting to Dr.
Roca that he might think ofreestablishing, new president, new director, and I think it's a
worthwhile connection. I know that Dr. Brody wants more interaction.
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Warren: Sounds like a good plan to me.
Kossiakoff: And I think he would be interested enough to come a couple times a year to a
meeting. Anyway, I thought that was worth mentioning.
Warren: I'm glad to have that explanation, and it also establishes that level of parallel with all
the other divisions. I'm very happy to have that.
I'm going to ask you a really tough question now, but I'm sure you' re prepared for it. We
can't talk about everything, all the amazing things that APL has done through the years. I don't
know if we can even talk about the top ten. What is your top five? What would be a terrible
mistake to talk about the APL without talking about what? Tell me.
Kossiakoff: Well, I'm not prepared for that. I didn't prepare for anything. I just thought I'd find
out what you wanted to talk about and we'd talk about it.
Warren: Well, when I'm looking at the books, I'm just overwhelmed with all the amazing things
that you all have done. But this isn't a book about APL. We've done that. This is a book about
Johns Hopkins. So what should we be talking about? What should we be sure to claim credit for?
Kossiakoff: Let's do two things. In the first place, why don't you tell me what kinds of things
would be most interesting for the book.
Warren: No. You tell me.
Kossiakoff: I'll do that, but I need a little bit of context, because you're putting a book together
and it ought to have some continuity, some relationship.
Warren: Fair enough.
Kossiakoff: And I'm just pitching from my comer.
Warren: I want you to pitch from your comer. That's why you're here. Clearly, we need to talk
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about-and we have to some extent, but let's bring it up through the years-this relationship with
the military and some of the really remarkable things, in particular I know I've seen lots of
photographs relating to satellites, so I'm interested to hear more about those in particular. I also
want to talk some more about the interrelationship among the divisions. I know you do some
work with the School of Medicine and the School of Engineering. How do those connections
work? They're probably all interrelated.
Kossiakoff: [Chuckles] You said it was a hard question. We're talking about fifty years' worth.
Warren: I know. I know. It's really tough. I know. And looking at your face, I'd say it's all
flashing before your eyes.
Kossiakoff: The tough thing really is it's related to the fact that, as you know-this one you
know-Johns Hopkins has probably as much independence among their divisions as any
university in the world. I've been told Harvard was similar. In other words, they do their thing. So
when you think of-we often make the mistake of saying, "Here's APL and here's Johns Hopkins
University." Not true. APL is part of Johns Hopkins University. You might just as well say,
"Here's the School of Medicine. Here's Johns Hopkins University." So we're really talking about
the collection. By and large, there isn't a whole lot of interdivisional activity that I can think of a
lot more than probably I see, but that is, I think, a tiny fraction of what the divisions do
themselves, and that itself is part of, if you look at the School of Engineering, that is made up of
fragments. There's the computer people and the electronic engineering people and the mechanical.
I mean, a civil engineer has no use for computers. I mean, well, I shouldn't-has no use for
electronics, particularly, except incidentally, maybe in a tool.
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So it's hard to make that into a big thing. What I'm saying is that the accomplishments,
activities that are associated with a particular division like the School of Public Health by itself are
much more notable, I think, than the relation they happen to have with the School of Engineering
at some particular time. We worked with the School of Medicine from the '50s, but that's been a
collection of interesting individual projects of an engineer at the Applied Physics Laboratory and a
doctor at the School of Medicine working together on some device, laser device or kidney-stone
smashing device or something of that sort.
We have created just recently an Institute of Science and Technology in Medicine to put
an umbrella over the activities which up to that time have been scattered over the department.
That hasn't really fused things together. They're still scattered around. If you go into the School
of Medicine, there is not organization within the School of Medicine at all. Don't quote me again.
But they are a group of extremely capable, some famous, individuals that do their job exceedingly
well. So when you put it as an institutional basis, it's kind of soggy. APL has much more
semblance of an institution than any other division just because we're a laboratory that do team
things. We don't do very many individual things. I guess Public Health has more team activity,
too. But almost everybody else, individual, certainly no more than departmental.
One interesting activity that ought to be mentioned is the part-time engineering program,
which I happened to be involved with. That started back in the '60s when laboratory staff
expanded in connection with the space program and other things. We felt a need for education,
graduate education out there, so we asked what was the faculty over here to give courses in
electrical engineering and mechanical engineering and those things for the staff.
Apparently I think some courses were given, but to travel to Silver Spring or even
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Howard County was a nuisance. And also turned out we had quite a few well-educated engineers
and physicists who would love to teach. Teaching graduates is a chore to the full-time professor
who wants to do research and has enough teaching to do in his regular time. To somebody that's
doing development, it's fun, it's something that reminds them of their schooling. A lot of them
had taught before. So at that time there was an Evening College here which since then became the
School of Continuing Studies and now is something I can't ever remember.
Warren: You can't remember the name, can you? School of Professional Studies and Business
and Education-a mouthful.
Kossiakoff: Those courses started and gradually built up, and now they have a couple of
thousand students out there. Some years back, in the eighties, the School of Engineering, which
was reconstituted at that time, felt that the programs out there were more engineering than
anything else, and they wanted to take responsibility for the academic cognizance. We're not a
degree-granting institution at APL, so whatever programs are taught out there have to be under
the academic cognizance and jurisdiction of an academic-granting division.
So it was decided to transfer responsibility to the School of Engineering, and that's been a
pretty happy marriage since then. And it thrived. Golly, now we have campuses in southern
Maryland, in Montgomery County. The particular program I'm involved with is being offered in
New Hampshire at Sanders Company, Lockheed-Sanders. We're giving courses in Crystal City
leading to a degree in technical management or systems engineering. So that's something I spent
much of my time. I'm so-called chair of these programs, and we have collected four hundred
students in the program.
Warren: I'm glad you brought it up. That was one of the things on my list. I need to pop in
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another tape, because we're going to keep going here. You still haven't answered my question.
[Begin Tape 2, Side 1]

Warren: This is Mame Warren. This is tape two with Alexander Kossiakoff on the 14th of March
2000.

I'm really glad to have the part-time engineering, but you've got to do the top five or top one.

Kossiakoff: Could we have a period between now and the session, I'd be glad to have another session
with you? I worry about trying to do a top ten right off the top of my head.

Warren: Well, don't worry. Just do it. I think that from your perspective, if you can give me an
overview, and I don't necessarily mean even specific things, but I know the satellites have been very
important, you've talked a little bit about missiles, that there was a Terrier program

KossiakotT: Did I give you a piece that I wrote? As a matter of fact, you have it. In the fiftieth

Technical Digest, fifty-year Technical Digest, I wrote sort of an introductory piece.
Warren: Yes, I read your introduction.
Kossiakoff: That, at that time anyway, was my ticket for the most important aspect of APL. I still
give that talk, by the way, update it a little bit, to the beginning employees. I have to give one next
month, actually.

Warren: Want to do a rehearsal for me right here? [Laughter] That's what I want. What about what
aspect of the Applied Physics Laboratory have touched the lives of real people, that has nothing to do
with the military?

Kossiakoff: The real American people?
Warren: The real people. Why would they maybe have benefitted from the APL?
KossiakotT: Well, that's a tough question, because the main mission of the lab since its beginning has
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been the defense mission, so ninety-five-plus percent of what we have ever done, including spacecraft,
has been to that end, and the lives of everybody, the real people, have only been touched to the extent

that that has helped to keep America strong, starting with helping to win World War II.
I can claim, although the GPS, the global positioning system, was sort of built on the
foundation of the Transit navigation system that the laboratory invented and built for the navy, that
could be disputed by people that built the GPS as not being true, but I think it's a fair argument,
because prior to the Transit, nobody thought that spacecraft could help position the location of
somebody on the surface of the Earth. That was a totally novel idea back then in 1957. In fact,
astronomers ridiculed the thought. It also was exceedingly challenging because the Earth is not round;
it's bumpy, a bumpy prolate spheroid. So this program also helped determine to high accuracy just
exactly where the bumps are, which are used to correct the navigation for those bumps.
Long before GPS was built, Transit was on thousands of ships at sea, commercial ships. So in a
sense, I think that the technology was not the specific design, but the technology was established
through the efforts of APL.

Warren: That's pretty good. Can you back up a little bit and tell me what transit was, is?
Kossiakoff: Okay. The story of Transit is in that little article, so you can---or at least it's mentioned
there. When the Russians put up Sputnik, you will not remember Sputnik, but-

Warren: Yes, I do. I was standing out in the street looking at it go by.
Kossiakoff: Okay. Well, a couple of APL scientists in our research center decided that it would be fun
to listen to the beep that it was emitting, so they set up a receiver. Of course, being accustomed to
taking observations, they recorded the beep, and as the satellite passed overhead, they heard the
Doppler effect. When the satellite was approaching, the beep had a high pitch, and as it was receding, it
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dropped down to a low pitch, so it made sort of an S-curve on the plot. They also happened to be very
skilled at complex calculation We had these big computers. They said, ''I wonder what we could learn
by studying the exact shape of that curve. If we assume that it was really emitting a constant frequency
at some level, could we tell something about the orbit that the satellite was traveling in? We know

where we are and we know the frequency. Is there enough infonnation in that curve to tell that?"
So they went into the calculation Of course, the first order, you could tell that the frequency
was somewhere in between the high and the low, but then they studied the slope and the curvature and
bumps and so forth, and they came up with an orbit. They compared that orbit with what the
astronomers were getting, and it was about as good as the astronomers could do.
So then Frank McClure, who was the chainnan of the research center, and who had been
consulting with the navy Polaris program, was building a strategic submarine system for the navy,
realized that that might be the solution to the problem of finding out where the submarine was on the
surfuce of the Earth at all times, which they couldn't do, by turning the thing around. In other words, if

you had the satellite and you knew exactly where it was at all times, you listened to it and recorded the
beep, could you figure out where you were from the shape of that curve, just turning the whole thing
inside out.
Most people thought, "No way you can do that," but these fellows simulated it and tried it on a
computer and it looked like you could. So the lab proposed to the navy and to ARPA, Advanced
Research Project Agency, that, "We think this could be a solution to the navigation problem, and we'd
like to demonstrate it by building a satellite and trying it out." And they were persuaded and gave us
the start-up funds, and sure enough, built a satellite using the same people that built guided missiles.
That was an interesting story, too, because the same time we were doing this, the navy was
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trying to build a small satellite at the Naval Research Lab called Vanguard, because the country was
very worried that here the Russians proved that they could put up satellites and the U.S. didn't have
any. This gave them an edge, and they put up satellites to do maybe more than that.
These Vanguards kept failing to be successfully launched into orbit. They just weren't reliable
enough to hang together-it's quite a push to get them into orbit. The lab had worked with building
guided missiles for the navy and knew how to build very reliable electronics and mechanical things, so
satellites were built that didn't fail. So we put up the first initial demonstration that showed that you
could indeed find your position and then the navy sponsored a program of really developing this into an
operational system Over the next several years, that was done.
Once that was done, the Jab realized that these same satellites, if they were equipped with
instruments that could measure the Earth's magnetic field or X-rays emanating from space, they could
make real good scientific satellites. So we succeeded in getting support to build scientific satellites.
That's where Van Allen came. He was doing the same kind of thing at the University oflowa, but on a
smaller scale. Actually, I think we cooperated with Van Allen and built a satellite to carry some of his
instruments.

Warren: Was he actually on the staff of APL for a while?
Kossiakoff: During the war, he was on the APL staff. In fact, he got a commission in the navy to help
put the proximity fuze aboard ship.

Warren: Oh, he was one of those.
Kossiakoff: He was one of those, yes.
Warren: Were they called young Turks?
Kossiakoff: Well, yes. But he left shortly thereafter to take a faculty position at the university. While
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he was still at APL, he buih some instruments to ride aboard German rockets that the U.S. got from
Germany to take scientific observations. So he had a high-altitude research program at the laboratory
for several years.
Warren: So he was in residence at APL.
KossiakofI: Oh, yes. Well, all through the war and then a few years after the war. I've forgotten just
exactly when he left, but it was probably in the late '40s when he left. Maybe early '50s.
Warren: But then you're saying that there was no relationshipKossiakoff: But then from the University of Iowa this picture was taken when he was probably
discussing a satellite that APL built, carrying some of his instruments. According to my recollection,
that was the case.
Warren: This is probably a total aside, but when does the Van Allen Belt come in the whole thing?
Does APL have any connection to his discovery of that?
KossiakofI: Well, only in the sense that he got started doing space-related research at APL in the first
place, but he discovered the Van Allen Belt all by himself The experiments that he did in the analysis,
I'm pretty sure he did at the University oflowa
Warren: Can't claim that one, huh?
Kossiakoff: Can't claim that one.
Warren: Can't claim everything. [Laughter] Well, you just did a wonderful job with those satellites.
KossiakofI: Well, that led into the whole raft of scientific satellites, and another branch then was
instruments that APL built to ride on satellites built by Jet Propulsion Lab. The interplanetary probes,
the Galileo, the ones that went to Jupiter and Saturn, and the particular part of those experiments we
had were measuring the composition of particles in space. We had a little mass spectrometer built into
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the spacecraft that measured particles and bent them around to see what their mass was, so you could
identify whether we were dealing with an atom of carbon or nitrogen or iron or what, by seeing how
the magnetic field bent them as they came into the instruments. It's called mass spectrometry.
Warren: I must tell you-I don't have to tell you, but I'm going to tell you, I'm one of those of the
generation who was very anti-Vietnam War, and ifl'd gone to Hopkins, I probably would have been
out there protesting.
Kossiakoff: Marching, shouting.
Warren: But I must tell you that as I read about what APL has done, I think, "Wow, that's really
cool" [Kossiako:fflaughs.] And I'm glad they didn't shut you down. I wonder now as you look back at
the history of the Applied Physics Laboratory and look toward the future, how do you sum it all up?
What are your thoughts at this point about the laboratory?
Kossiakoff: Well, I think there are sort of two points. One point is that on a personal basis, I hope the
laboratory remains mostly devoted to public service. I'm not particularly taken with the idea that it has
to do defense work, but I think the university is at its best when it's not trying to make money, when
it's doing something for the good of the country, the good of people. Ninety-nine and nine-tenths of it
is that right now. APL is marvelously good at it, and I think most of the staff has come and has stayed
as long as it has, and we have had relatively lower turnover than most, has come because they were
proud of what they were doing or they felt good about our work.
The other side is that we are an extremely flexible organization and we are skilled in a very
wide-almost all of technology. We're not ourselves in the biomedical or chemical activity, but in
terms of what you can do with computers and airborne things and instruments, devices of all kinds,
spacecraft or not. We're very well versed with undersea phenomenon. We can compute anything.
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There's staff that can be moved around without too much difficulty. So we are capable of undertaking
almost any problem that comes about. We work best in teams because we're accustomed to doing that.
Not so many people are good at that.
So potentially we could apply ourselves to a variety of things. It doesn't have to be the the
present. So there's a temptation to go off on different directions, and there's a temptation to spin off
little companies that build very good this or very good that. But I worry that if we :fragment ourselves
and sort of go in all directions, trying to get away from doing big, good things that take team effort,
trying to change for the sake of change, we will lose something, some of the pride, some of the

effectiveness that we've had.

Warren: Do you see that happening?
Kossiakoff: No, I don't. I don't. But it's very tempting. Universities are looking for different
innovative adventures here and there, creating spinoffs and so forth.

Warren: There's a lot of that starting up here, isn't there?
Kossiakoff: And the trouble with a lot of small enterprises is that they are just as hard to manage as
big enterprises, but individually they don't produce very much and they often are risky and have to be
closed down after a while. I think that we ought to keep doing what we're good at.

Warren: Well, I expect as long as you're around, that's going to happen I want to thank you. This
has been a fantastic interview. I'm just thrilled. I can already see it on the page, which is the highest
compliment I can give you. Is there anything that we haven't talked about, that you would really like to
talk about?

Kossiakoff: I'm sort of talked out, I guess.
Warren: I can't imagine why you wouldn't be.
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Kossiakoff: I would like to send you a copy of the trust agreement, a copy of the missionstatement.
Warren: From '68?
Kossiakoff: Yes. And there may be one or two other things like that.
Warren: Great. I'll be waiting for it.
Kossiakoff: There's also-well, ifthere's anything else like that, I'll send it. I'll think a little bit if
there's something that you've got to know.

Warren: Terrific. Thank you.
[End of interview]
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