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A CONVERSATION WITH HENRY S. KAPLAN
Interviews conducted December 7, 9 and 14, 1983 <;§91*°5
Mgp?g&?oS)
Qs Let's begin with the history and see where it takes us.

Then I'll pose some specific questions.

A: I can't recail anymore all the dates with preéisibh,
exéept that I arrived at Stanford on September 1, 1948. I have
been here a little over 35 years. Wally Sterling was appointed
President of Stanford the following year. By 1952, if my memory
is correct, Sterling had heard arguments on both sides of the
issue of moving the medical school from sSan rrancisco to the
main campus. He decided to form a committee, but instead of
picking its membership from among the old guard--which at the
time included people like Arthur Bloomfield in medicine, Harold
Faber in pediatrics and Emile Holman in suggery——he reached out
for some of the younger faculty of whom I was one. Indeed, I
was the youngest, because when I accepted the job at Stanford I
wasn't quite 30 years old. Incidentally, Bloomfield, Faber and
Holman had served on a committee which a year earlier had
rejected the idea of moving the school.

We (the Sterling-appointed committee) met many times in
the evening, I remember, at very attractive places like the
Bohemian Club--places I had no knowledge of, and was quite
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overwrought especially when I looked at the prices 6n the menu.
Lloyd Dinkelspiel who was then chairman of the board of
trustees was a committee member.

We reviewed demographic charts with projections for
Santa Clara and San Mateo Counties and it was perfectly clear
that although we might initially have some paucity of patients
ultimately we would have more patients than we could ever have
in the city. That was, incidentally, the basis upon which the
Faber committee had rejected the idea of the move--that there
weren't going to be enough patients. But it was a very static
view of things. The Faber committee didn't project forward into
the next decade or two. In addition, the old guard in the
medical school really were a bunch of pure clinicians, all very
good in their fields, but with essentially zero track record in
research or anything that could be remotely considered
research. To them, therefore, it meant nothing that the medical
school»woulq be located on the main campus %orking side by side
with chemistry, biology, physiology, physics etc. Moreover, the
medical school was already a divided school; all the clinical
departments were at the hospital in the city, but there was a
small unit on campus that included anatomy, physiology,
pharmacology, and a so-called division of biochemistry in the
department of chemistry which was manned by two people, Hubert

Loring and Murray Luck. Their general attitude was that they




condescended to teach medical students--it was a painful duty
for them. This was not a very satisfactory arrangement. Our
committee (which Sterling really ran, because he knew where he
was going) built a very strong case for the move and one of my
assignments was to build the general argument about the
increasing interdependence of the sciences and the increasing
scientific basis of medicine, and the fact the medical school
could not flourish unless it was located in proximity to the
scientific departments of the main university.

I might say parenthetically that all of this happened
in a way that was most painful for me, because we had a
stunning house high up on a hill in Sausalito, about a thousand
feet above the water, designed by Mario Corbett. It was like a
piece of sculpture. And I had labored long to develop the
landscape and so on. And I absolutely loved the place. But I
saw no alternative to the answer that the school must move down
if it were to try to become anything but a third rate clinical
medical school. It was sort of second rate clinically then and
it would have slipped backward in time.

So that is one set of memories and that decision was
firmly taken, and of course almost immediately there were howls
of outrage from people like Holman, Bloomfield and Faber. To a
degree they were all gentlemen and their howls were rather
rest;ained, but they were forceful. They kept after Wally,
through the alumni, saying this was the worst decision
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imaginable, it would mean the death of the medical school, and
S0 on. And 1'd say Wally deserves a medal for the courage that

he showed in sticking with that decision.

Q: Was there any indication at the time that the proposed

move of the medical school might not go through?

A: There were circumstances that made the move happen,
which were ironic and ludicrous. For example, Yank Chandler,
who was a fine dean, could not live with this decision. So he
resigned. I thought this was all right. It's an honorable way
to behave. His successor, Windsor Cutting, a professor of
pharmacology, was chosen. That was a very bad choice, however.
Cutting wanted to build mediocrity. He wanted to build in the
absence of argument and debate. Those things were anathema to
him. In 1954 I went off on sabbatical and meanwhile I heard
that hg had concluded this crazy deal with 'the Veterans
Administration to construct a hospital near the campus. I also
heard they were going to woo the Palo Alto City Council that
planned to expand the Palo Alto Hospital (Hoover Pavillion).
Somebody had gotten the brilliant idea of building two
hospitals belonging to two different owners under one roof! And
this was Windsor, the great compromiser. And I think you know

the trouble that decision has given us and continues to do so



to this present day.

When I heard about it I was in Bethesda, Maryland. That
made me so upset that I sat down and wrote Windsor a long
letter explaining what I thought was wrong about the two
hospitals under one roof, and also about that separate deal
with the Veterans Administration Hospital five miles away on
campus. My tone must have been very rough. As you know I am not
noted for being a diélomat. And in time I got back a letter
from Windsor at the National Cancer Institute where I was doing
my sabbatical, which in essence said, "Perhaps it's not
possible for you to be happy at Stanford and you should think
about going somewhere else." I was hurt by that but then I
considered the source and I decided that this man was soO stupid
he couldn't understand my arguments.

There was an intervening period, which seemed to last
forever, during which the medical school project was going
nowhere. While Cutting was down on the campus wheeling and
dealing, committing the faculty in ways that would pose great
difficulty, I got a call from Wally Sterling asking if he could
see me privately. Much to my amazement he asked me what I
thought of Cutting as dean. I said he was an embarrassment and
a catastrophy. And Wally said it had taken him much too long to
come around to the same point of view. But he now felt that way

and he was going to ask Windsor Cutting to step down. He asked



who did I think among the existing faculty would make a good
dean. I paused briefly and I said I thought it would be very
tough on him, because he didn't make decisions easily, but in
terms of having integrity and the respect of the faculty and
some dynamism, Robert Alway would be my choice. So Alway was
appointed acting dean initially for six months, and then Wally
decided he liked the way he worked with him, and made Alway
permanent dean.

That was in 1957. Meanwhile, I had served as chairman
of the committee to find an architect. I had visited Eero
Saarinen in his offices in Bloomfield Hills and the
Owens-Skidmore-Merrill architectural firm and been taken to
lunch by an executive vice president and I knew immediately
that if we had signed up with Owens-Skidmore-Merrill, a huge
firm, there'd be some nameless, faceless person in the back
room doing our work while we would be dined and wined by the
brass out in front. That was not what we wanted.

We also interviewed local architects, one of whom tried
to use political influence to get the job. It was a difficult
business. In the end we had several groups of architects to
choose from. There were local architects who had built
buildings of distinction but had never done a hospital or a
medical school, there were the hospital architects as such, and
we ruled them out because we knew their imaginations were very
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limited. They worked from old formulas. That left us with a
group we called the great solo architects and that included
Saarinen, Edward Stone, and a man in Boston whose name I seem
to have obliterated but who was in that category.

I was sent on a trip to interview these three gentlemen
and also to see the Owens-Skidmore-Merrill people, and I
started with Bloomfield Hills where Saarinen lived. He was a
wonderful man, very kindly, soft-spoken, and he took me on a
personally escorted tour of the new General Motors technical
center which at that time was considered one of the wonders of
the architectural world, and yet had been designed essentially
by one man's firm--not a big outfit. I was deeply impressed
with Saarinen. When we got back to his office, he said, "I'm
very interested in your project. I have never designed a
hospital. There are of course guidebooks and brochures from the
Public Health Service--every architect has access to those. It
would be a great challenge to design a truly beautiful hospital
and meéical school. But there is a problem.”

The problem, Saarinen said, was that his firm was busy
designing a complete campus for some small university,
renovating the harbor of New Orleans and he went on describing
one project after another. The consequence of this is that he
could not leave his office. "If you decide that you want me to

work with you," he said, "then delegations of your faculty



would have to fly to Bloomfield Hills every two or three weeks
to review progress and help refine our thinking."

My heart sank on hearing this news. I knew his proposal
would be quite unacceptable to the faculty and it wouldn't
work. But I must tell you, Eero Saarinen was a fantastically
impressive figure. Unfortunately, he died of a heart attack
sometime thereafter. After this I went on to see the architect
in Boston. I wasn't impressed with him and that's maybe why his
name doesn't register with me anymore. In successive days I
flew to New York and visited Owens-Skidmore-Merrill, and the
latter was exactly what I had expected. Some smooth—-talking
vice president immediately was available to take me to lunch
and tell me all about their vast design, engineering resources
and so on. But it was really not what we wanted because we
would have gotten a carbon copy in slightly different size of
some of the other hospitals they had done and they had done
plenty. R
Next I went to see Edward Stone. When I arrived the
Chancellor of Vanderbilt University was there, finishing up a
visit. Stone had been doing some new large hall for Vanderbilt
and I looked at the design and it was just beaﬁtiful. When he
left, Stone and I sat down. I told him about the scope of our
project. I asked him whether he had ever done a hospital. He
had done two, one in Lima, Peru--a huge obstetrical hospital
which is still there and looks quite good-- and the University
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of Arkansas Hospital and Medical School which, he said, we were
welcome to visit. He had developed a very novel arrangement of
beds in relation to nursing units, which worked out quite well
and lent itself to a beautiful looking building. While we
talked, I told him we were interested in building about a
400-bed hospital, a complete set of clinics, classrooms and
research laboratories for students and faculty. He said, "If I
were offered this job, it would be the biggest single design
job that I have every undertaken in my life. I will put my New
York office on a skeleton force and I will move my family out
with me and I will quarantee to stay in the Palo Alto area for
no less than 18 months until the project is well off the
ground. After that I will make arrangements for continuing
supervision by one of my staff."

The difference was so night and day that when I
returned I reported all this to the committee and they voted
unanimously to select Edward Stone. Then Wally and the trustees
said tﬁe Palo Alto City Council members needed convincing and a
junket was arranged to Arkansas. I went along and saw the
building. We were all most impressed and it was clear the
councilmen and the university were ready to give the job to Ed
Stone. It was at this point that he approached me and said
there was something he had to tell me. He said he was a member

of Alcoholics Anonymous, but that he had not had a drink in



several years. He said he didn't think he'd fall off the wagon
on this job, but he would not accept the offer unless Wally
Sterling knew this and was willing to make the offer in spite
of it. Here was a man, staring at more than $22 million worth
of buildings and willing to lay it all on the line because of
this question, which I thought showed great courage and

integrity.

Q: What difficulties did Stone face in this project? I saw
some blueprints that looked different from what we now have.

Who changed his plans?

A: I'm glad you asked that. It brings up a very important
and absolutely true episode. Stone's original design for the
medical center included a vertical, high-rise hospital,
intersecting with a clinic building of four stories, and then
the medical school at the other end. It would have taken a
totally different shape, saved miles of walking, and most of
all it would have cut down about 10 percent in personnel costs.
He took the plan to the board of trustees at the time David
Packard was head of the board. And so help me‘God, Stone was
voted down on the grounds that no building on campus could be

taller than the Hoover Tower. That was it.
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We
and he was
that issue

He

time there

went to the Stones' house that evening for dinner
in despair. He had fought hard with the board on
and he had lost.

said, "Henry, you watch and see. In the course of

will be thousands of people who will say this

goddamned thing is so spread out, and I have to walk my leg off

in it, and

board of trustees.” It is also not widely known that when the
hospital building committee wanted to save costs by deleting
the beautiful hanging gardens, Ed Stone shamed them out of it
by offering to pay for them out of his own pocket.

I'd like to have that put straight.

There's another item I must mention related to that

particular

Stanford trustees in their wisdom--and of course they always do

things in their wisdom--and the Palo Alto city fathers had

everyone of them will blame Ed Stone and not the

era. One problem, as I mentioned, was that the

decided to build a hospital, owned by two djfferent owners,

under one roof. This led to a curious kind of struggle. It was

clear that

if there was to be a Palo Alto wing, there would be

a Palo Alto medical staff and a Stanford medical staff. That

was no problem, except when you got to Pathology and Radiology,

two services seldom duplicated in hospitals. There was an

agreement to unify Pathology because the doctor who ran the

pathology labs for the community was then retiring and it was

simple to ease him out and build a single, unified department.

- 11 -



But in the case of Radiology there was Howard Jones and Robert
Brown as one group. They were already the established
diagnostic radiology people for the Palo Alto crowd, and there
were other demands beginning to surface from the Palo Alto
Medical Clinic radiologists for access to machines and space
and time. I was called to a hearing of the Palo Alto City
Council with a couple of the university trustees of whom
Packard was one.

The council asked me, "Does it make sense to have two
departments of Diagnostic Radiology?" Apparently, nobody cared
about radiotherapy and nuclear medicine because they lost
money. at least in the way they were being practiced in Palo
Alto at that time. So the only issue that was a matter of
principle--money being a matter of principle--was diagnostic
radiology. -

They asked me, "Do you believe that there should be two
departments under one roof in this hospital'or do you feel they
should be amalgamated into a larger, stronger department?"

I knew what they were fishing for. They wanted me to be
the fall guy who would vote to throw Howard Jones and Robert
Brown into the street. Then I would have inherited 30 years of
hatred from the Palo Alto staff. And I said just as much.

"First," I said, "I don't believe in two departments of

diagnostic radiology under one roof in one hospital. But this
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isn't one hospital. This is two hospitals owned by two owners.
If you can put up with anything as silly as that, then you
ought to be able to put up with something as silly as two
departments of diagnostic radiology."

I knew some university people were very unhappy with me
for saying this, but certainly the Palo Alto medical staff were
relieved although none of them came up and thanked me. I might
say even to the preseﬁt day, not a single one of them has
thanked me.

Things became more complicated four weeks later. I got
a phone call from Windsor Cutting who was still a dean, so the
date of this episode must have been early 1957. He said David
Packard wanted to come up to San Francisco and have dinner with
the two of us. I accepted, went along to dinner and arqued the
same thing all over again .and I thought I had made my point
convincingly and clearly and the whole matter was resolved. We
parted company very amicably. Then about two days later I get a
call from Cutting saying, "Henry, it's been decided to unify
diagnostic radiology into one department after all."

I said that was interesting and asked who decided that.
"Did you decide that?"

Cutting replied the matter had been decided at the
trustee level and specifically by David Packard.

I said, "Would you mind giving me his phone number, I'd
like to call him up."™ I was in the middle of a busy clinic full
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of patients when this happened.

He said, "That's not necessary because David Packard is
right here in my office."

Minutes later I marched into Cutting's office, still in
my white coat, and said to Packard, "Hello, David, I understand
you decided to unify the department of radiology after all."

And he started out to explain and to apologize, and I
cut him off saying that he didn't have to explain all that to
me. I said you are the president of the board of trustees of
Stanford University. It's entirely within your power to make
that decision." And I added, "But there are other decisions
that need making."™ I then took off mv white coat. handed it to
him and said, "For instance, there are a lot of patients down
in the radiology clinic in need of care. And you've just become
the chairman of the deparfment of radiology by default. So you
better get on down there and start taking care of them."

Packard was dumbstruck. He said "What is all this?"

I said, "It's very simple. In any of these situations
there can be only one president of the board of trustees, there
can be only one chairman of radiology. Who is ‘it, you or me?"

He took a long look at me, I am sure he wanted to kill
me, but he handed me my white coat and said, "You are the

chairman and we'll do it your way."
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PART I1I

Q: It has been my impression since I came to Stanford
twenty years ago that the medical center is operating under
very restrictive financial conditions. The arguments being made
against building the hospital modernization program today, for
example, are the same made against constructing the Stone

building in the fifties. Do you share that impression?

A: I don't know if this is well-known fact. But the
trustees of Stanford University had originally budgeted the
total sum of $6 million for the entire medical center
project--a project that included a library, a medical school
building, a hospital and clinics. (The figure excluded the
budget committed by the city of Palo Alto for its hospital
wing). The budget incidentally was supplied to them by Windsor
Cutting and they accepted it! The final figure, of course,
turned out to be $22 million and that was accomplished by
leaving out one of the important buildings for the clinical
sciences which was eventually constructed four years later.
It might be of interest to point out that in contrast
to these early years and based on my recent contacts, our
trustees today are very much more on the ball. In those days

there was a lot of nepotism, family connections and other
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factors that got you on the board. So there were some people
who could be tycoons of industry, but who did not have the
brains to check a figure of $6 million to build such a large
enterprise. Moreover, it's clear they would not have approved a
bigger budget. In a sense, therefore, this medical center and
school were built by mistake or by a ludicrous misunderstanding

of anticipated costs. This is an intrigquing historical fact.

Q: During your years as chairman you built a department of
radiology noted internationally. What was the secret behind

this development?

A: When I became department chairman in 1948 there was
not a single department of radiology in the world in which
there was any scientific research. The only thing being called
research for diagnostic radiologists was to sit on their butts
in front of a viewing box and look at filmg and perhaps collect
one or two cases of some rare malformation. That was the only
notion of research.

I felt it was very important for therapeutic radiology
to have an experimental as well as a clinical fesearch base. I
insisted on laboratory space from the start. We were housed in
a little corner of the old Lucy Stern Building in San
Francisco. We had very little space and at one time I made a
desperate attempt to persuade Dean Yank Chandler to give me
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additional space. I pointed out that in the small space we had
there were 28,000 mice and three technicians and two
physicians, which added up to 28,005 breathing, living
organisms in a space of about 700 square feet. I made it clear
that this was not feasible. He laughed so hard that he gave me
the space I had asked for.

In those days I had a mouse colony. I had inherited it
when I was at Yale from Lionel Strong. He was an anatomist and
geneticist who spent his entire time in his mouse laboratory.
He had hundreds of thousands of pure-bred mice that he used for
various kinds of research. When I was recruited I had asked if
I could have a couple of shelves where I could keep my mice.
When I arrived at New Haven I was given a budget of $300 a year
to take care of my animals, which meant taking care of them
personally. I cleaned the—cages, replacing the dirty with clean
sawdust, and put in fresh food and water. This mouse colony was
the original C-57 black strain developed b§ a colleague of
Strong's named Clarence C. Little, the founder of the Jackson
Bal Harbor Laboratories. These mice turned out to be
extraordinarily useful in our research and we have used them
ever since.

I had taken this mouse colony to Bethesda during the
year I had spent there. And then, after I had joined Stanford,

they arrived one night at the San Francisco airport from
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Bethesda, and my assistant Mary Brown and I were there at three
o'clock in the morning to receive them and see that they got
put to bed.

In a sense, I had a laboratory from the start. I felt
intuitively that it was no good having a department chairman
make big speeches about how important research is and himself
do no research whatever. I felt on the contrary that in
radiology which was then so backward with respect to research,
the only way it would work was for me to see just as many
films, just as many patients as anybody else, and to be
chairman on top of that and do research. That would shame my
faculty into feeling that they too could and should do
research. Obviously, not everyone I selected turned out to be a
red-hot research man. But in the course of time I weeded out
most of the ones that were not productive in both areas--the
laboratory and the bedside.

Simultaneously, I took steps designgd to advance our
field in a broader sense. In those days, Russell Morgan at
Johns Hopkins was an active researcher in the field, although
his specific work was in imaging and electronics. We got
together and invited my former chief at Yale, Hugh Wilson, and
the radiology departments from the University of Chicago,
University of Rochester and University of Michigan. Our six
departments founded the Association of University Radiologists.
We met once a year by rotating the sessions at different
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institutions for two or three days. Papers presented at these
meetings had to be strictly on research and little by little
that organization grew to more than 100 departments and several
hundred radiologists. Russell Morgan was the first president
since he was senior to me, and I was the second.

If T had to focus on some central theme in my
endeavors, you might say that I created the idea of doing
laboratory research in an academic department of radiology, and
I insisted on doing it myself, partly because I was interested
and because it closed off an escape hatch for other faculty

members who could have found excuses for not doing research.

Q: What were the conditions in which you worked in those

early years?

A: They were godawful. Our physical plant was
indescribably bad. There had been a famous‘engineer at General
Electric named Snook. He had designed X-ray machines in the
1920s, and Stanford had bought some of them. On the day I
arrived I observed that his machines had an extraordinary
feature--bare wires, carrying up to 200,000 volts, dangling
above the patient. We had three non-shock proof machines for
radiography and one other for fluoroscopy. I insisted that

money be provided to change all that, and the dean was as good
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as his word and it was changed. But it took several months to
do it, and I had more nightmares than in all the rest of my
life put together, and every single one of those nightmares, no
matter what form they took, always ended in a brilliant
blue-white flash! Until we moved these machines out of the
department I just couldn't rest.

In those days Henry Jones, now professor of radiology
in our department, and I were the entire faculty. He was loyal
enough to be willing to stick around on an instructor's salary
and work like a dog on Saturdays and Sundays to help get the
job done. And I did the same. I was finally able to recruit
somebody a year later and begin the process of bringing more
people in and weeding out those that lacked research
orientation.

Meanwhile, by sheer luck, among three young residents
that I had inherited when I arrived was a young man named
Herbert Abrams. The other two residents were good, hard-working
but not outstanding. But Herb was clearly special. Moreover, I
had the feeling that radiotherapy was such a shambles, a
disgrace‘physically, that I had to do something about it. So
when Herb finished his residency, I appointed him to an
assistant professorship and gave him more responsibility over
the diagnostic division which up to that time I ran also. The

only specialty we didn't have was nuclear medicine. This was
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later created by Robert Newell, my predecessor who had resigned
the radiology chairmanship in order to do this. He was a very
sweet man who never interfered in what I was doing.

When I think of the young faculty we recruit today--for
instance, those we have attracted to staff the Structural
Biology program in the Fairchild Building--they were given
everything on a silver platter. We had to struggle for years
with an inadequate physical plant, even after those old
machines were replaced.

Meanwhile, in the early fifties another development
became of overriding importance. I began to hear cocktail party
conversations about an interesting new atom smasher being
developed on the campus by Bill Hansen and Edward Ginzton and
their colleagues. I became increasingly interested because of
the properties of this machine. In the fall of 1951 I asked
Yank Chandler to introduce me at a luncheon to Fred Terman who
was then head of the School of Electrical Engineering, Leonard
Schiff who was chairman of physics, and Edward Ginzton who in
the meantime had replaced Hansen who unfortunately had died of
pneumonia at an early age. I met Ed for the first time at that
luncheon and, as you know, we have become lifeiong friends.

He and I spent our time at that luncheon talking about
the properties of the linear accelerator, and what we could do.
One of the nicest things about it was that you could get very
high energies out of it for a very low energy input. You
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accelerated electrons with these high energies, and you could
hit a heavy metal target and make them into X rays. I explained
to Ed that's what radiotherapists were for years dreaming
about. We needed much higher energies than we could possibly
get from the crude devices then available.

Here was a microwave device which by the clever
positioning of the electron pulse--just ahead of each microwave
peak--could force that pulse to ride along the microwave at
almost the speed of light. The farther it went the greater
energy it got. This sounded miraculous and I became convinced
that this was to become the radiotherapy machine of the future.
Nat only had I convinced myself, but by the end of that
luncheon I had convinced all of them. And so a committee of Ed
Ginzton and myself was formed to look into the possible
applications of the lineaé accelerator in radiotherapy. But
then sadly we ran into problems.

There was an MIT professor whose name is no longer
important but who was a stockholder in the company that made
Van de Graaff machines. Every time we submitted a grant
application to the government he knocked it down. It took us
more than two years in the richest country on earth to raise
$150,000. Hard to believe. Of course, in those days I had no
wealthy contacts. It was strictly dealing with the American

Cancer Society and the National Institutes of Health. But with
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some additional help from the Office of Naval Research, we got
started. Ginzton was in charge of the design and construction
of the machine. I used to come to the campus from San Francisco
as often as I could, to meet with him and members of his staff
to see where things were. I participated, of course, most
actively in the clinical design because I was interested in
having a machine that was functional therapeutically, not just
a gadget.

By 1955 we had our first linear accelerator for
radiation treatment finished. We were about six months behind
the British who had built a machine totally different from
ours. The delay was, of course, because of the time it took us
to raise the money. We began steps to have our machine
assembled in the department in San Francisco. But there was a
new problem. Before we could assemble the six-million volt
machine, it was clear we had to have protection from its beam.

Wally Sterling again came to our aid. He went to the
Irvine Foundation and they met with us. He made an impassioned
speech and I made an ordinary technical speech. At that time it
was publicly known that the medical school was preparing to
move to Palo Alto within four years. But I said to the Irvine
Foundation people that if they helped us, we could learn a
great deal in four years of work in San Francisco, because the
techniques of treatment with this machine were different. "This
is like a rifle," I said. "Whereas the past machines had been
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like shotguns. And we're going to have to learn our profession
all over again. We're going to have to work out technical
procedures that have never been done before. The opportunity to
have four years to do that before moving the machine was to us
crucial."

The Irvine Foundation made a one-time gift of $75,000.
We built a tiny concrete pillbox into the hillside. It was
well-protected and had a hatch on top because we knew that
someday we would have to bring a crane along to pick that
machine right up through the ceiling and move it to Palo Alto.

In January 1956 the installation of the machine was
completed and a team of physicists calibrated it. I should
mention here that all this time, if I hadn't given free rein to
Herb Abrams and Henry Jones to run diagnostic radiology, I
would not have been able éo do all this. I was devoting my
efforts to patients, to the work on the linear accelerator, and
to keeping my lab running. !

The great day finally came and we were ready to turn on
the machine for a patient. The true story of what happened is
somewhat stranger than anything I could have made up. It was
quite unbelievable. We had had many bull sessions of what kind
of cancer patient would be our first referral. The very first
patient was a seven-month-old baby with retinoblastoma of the

only remaining eye, because surgeons had already removed the
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tumor in the other eye. This was one of those genetically
determined tumors since his father had had it. I don't think I
will ever forget the puzzled look on the face of the garage
owner down on Fillmore Street when I asked him to borrow a
heavy duty automobile jack, and then explained that it was to
carry a huge block of lead with a pinhole in it, to enable us
to position that pinhole day-after-day for six weeks directly
opposite the tumor in‘the baby's eye while missing the lens and
the cornea. That boy is now in his twenties and doing very

well, with his vision in the treated eye intact.

Q: Wasn't there some controversy generated by some San
Francigco doctors who had questioned the use of the machine in

patients?

A: That came mostly from a dirty bastard named Henry
Garland. He didn't believe in high €nergy X rays. He was so
cynical that he was once heard to say that the only reason he
would like to have a cobalt machine was not to use it in order
to prove to everybody that it wasn't essential. He was just a
private entrepreneur but he hated me because he had the feeling
that if I had not accepted the job at Stanford, he might have
been selected instead. He had demanded at one time that he not

only be the chairman of radiology at Stanford, but be permitted
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to continue with his private practice at 450 Sutter Street. And
the university would not agree to that. And he felt that I had
pre-empted that possibility by accepting the chairmanship. So
he hated me with a passion. And he had a scurrilous tongue
which he used very freely. I dealt with him mostly by ignoring

him. It worked.

Q: What do you think were the major milestones in your

work, not only in radiotherapy but also the biology of cancer?

A: The fact that I was carrying a major laboratory program
made matters difficult, because it did not directly parallel
and support the clinical program. There was no easy way to do
that anyhow at the time. But I did begin to build up a group of
radiobiologists who could try to understand the fundamental
mechanisms of radiation on patients. And we dig develop an
unusually strong program of radiobiology ag Stanford.

However, my own research started off with those mice.
I could induce lymphomas of the thymus in them with radiation.
At that time the absolute gospel was that this happened because
of mutation. We proved little by little that the mechanism
couldn't be mutation. And we succeeded in isolating a virus
from these mouse tumors which would induce exactly the same
lymphoma in unirradiated baby mice of the same strain. I called
that the radiation leukemia virus. We spent probably the better
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part of the last 30 years trying to understand how that initial
exposure to radiation results in activation of such a virus.
Only just now do we have some extremely exciting leads. It's
curious that this work has gone from one end of my professional
life to the other, and is still very active and in an extremely
fascinating state.

Without going into major technicalities, there are two
broad classes of these so-called retroviruses. There are the
ecotropic viruses which grow in the species of origin. If you
get a virus out of a mouse it will grow in mouse cells. If you
get a virus from human cells it will grow in human cells. Then,
some vears ago, it was discovered that there is a very strange
class of a virus known as xenotropic, which comes out of a
mouse or other species, but the only strain on which it will
not grow is its own. Yet it is clearly present in the genome
of the cells--you can prove that beyond any question.

We have recently generated some strbng evidence showing
that iﬁ all of the virus-induced lymphomas a complete
infectious virus is present from day one when you first harvest
the tumor. That virus is ecotropic. However, when you take
successive radiation-induced lymphomas, you'll find some of
them will also produce virus which is ecotropic, will grow in
mouse cells and cause lymphomas in mice. But the great majority

of the radiation-induced thymic lymphomas seem to be devoid of
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any sign of virus even though we know a virus is present. They
present no viral antigens, nothing that grows when there's
bassage from cell to cell, and here is the great mystery.

I should explain that when xenotropic viruses were
discovered, an all out effort was made to find what they do.
People thought maybe they induce certain types of tumors, but
nobody has ever induced a tumor with a complete infectious

Xenotropic virus.
Q: Did you find this discouraging?

A: Marty Scott, one of Kirk Fry's students, has now shown
in about 15 consecutive radiation-induced lymphomas that a
radioactive probe, brepared from a specific region of the
envelope gene of a xenotropic virus, will detect in every
single one of them, without exception, an altered size of
messenger RNA. So far we have not found any, tumor that lacks
this messenger RNA. Currently, he is studying those messages
through cloning techniques. Since we have a tumor already in
existence by the time the message is detected, we suspect the
xenotropic message for just this short region of the viral
genome, the envelope gene, to be sufficient by itself to switch
on or induce the tumor. Then, by happenstance, there may be a
secondary event in which an ecotropic virus comes aiong in the
Sameé mouse or the same tumor cells grown in culture, undergoes
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recombination with this little bit of xenotropic virus and
rescues it, so what comes out is a recombinant virus with a
small patch of xenotropic virus envelope gene in it, which
carries the message for tumor induction.

If that secondary event happens, then you see virus. If
it doesn't happen, then you're looking at apparently virus-free
tumors. So we are dealing with a remarkable phenomenon which
appears to be an alternative to mutation. We know that it
applies not only to radiation but to certain chemical
carcinogens or leukemogens as well. I think our lab has been
the only one in the world to have been stubborn or foolish
enough to have stuck with this. I don't know how globally
significant it's going to turn out to be, but I think we really
are now on the threshhold of breaking open this very

long-standing mystery.

Q: Some years ago when we talked about this, you mentioned
how difficult it was to actually prove the existence of a human
cancer virus. But you said your qut feeling was that in fact

many lymphomas were induced by viruses. Can you comment?

A: The implications here are very straight forward. You
don't have to have a virus in order to have a virus-induced

lymphoma. If you have that little bit of genetic information of
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