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Q Okay, Dr. Sabin.

A He [Caspar Weinberger] kept repeating the importance of
for

guidelines decision making. He says decisions about biomedical

established modus operandi. In the first place, that if a

research which ultimately come down, they are only a tiny portion

of a 35 or 40 billion dollar budget which I, as secretary of

health and education and welfare--I must have some basis for

decision making. And you see how necessary it is at every level

to have different decision making guidelines. And what I am

talking about here are guidelines for decisions that are inescapable

and that must be made by more knowledgeable people and by people

without self interest. It is terribly, terribly important. And

this is where the whole thing fell. Because of self interest of

division chiefs was threatened.

Let me go on reading further from this, page 2. I said

that coordinated, independent activities of individual investigators

emerging from the catalytic influence of a member of the panel

would be monitored by the responsible consultant. Now do you

see--this takes away another activity from the staff the

program that one expert consultant recommends is accepted by

the whole panel, is accepted by the director, is accepted by

the advisory board, and then you bring together those

investigators and they have their own organization, somebody

must monitor it and who, afte.r all of this expert work sltould

monitor, some jerk, some incompetent who couldn't succeed

at anything and is now a bureaucrat, now ho Lds r an appointment
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on the administrative staff should he monitor it? Or should the

person who created the whole thing, who is the catalyst, should

he monitor it. Without any self interest, but only to see whether

the investigators who did decide to come together and who were

brought together to work collaboratively whether they were really

fulfilling their mission. It is one thing to say yes I will do

it and another thing to seR whether it is really done. You see.

And here again was a big departure from current structure, not

to have somebody who is supposed to spend his time doing full

time scientific research at the cancer institute and who is

himself personally involved by his self interest. Or an

incompetent staff person or whether the monitoring should be

doneaat two levels. First of all within the organization of

the investigator initiative, initiated and investigator

monitors as I said before. They themselves monitor. But there

must also be another monitor. And the monitor is the man who

is the catalyst in developing and getting this program accepted.

Now, let me continue.

Collaborative projects resulting from recommendations of

the panel and I am still talking here of this cabinet, this panel

of full time expert consultants would be monitored by the

participating investigators and not by a national cancer institute

of science. This is another th~ng which is contrary to present

practice and would be under continuous critical review of the

expert consultants, who would report progress and recommendations

to the director. Why the total panel of the expert consultants?

Because every year, every other year because of new developments

you might have to shift emphasis.
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One is dealing_here with the total cancer research

program. Supposing something appears in one field that really

opens up opportunity for research. You shift gears. You don't

go on on a decision you made five years ago. And I visualize

this panel of expert consultants as being constantly on duty to

evaluate new developments and on duty with leaves of absence

with more time out. You may say that this is supposed to be the

function of the advisory, the general advisory board to the

director of the national cancer program but they fulfill that

function inadequately now because in the first place it has

many self interest people working in the field and they work only

part time. Alright, so let me go on.

In the first place I eliminate the national cancer

institute scien~ists from being the monitor, the scientific

monitoring office so this has already produced very bad results.

Alright. The next point. The proposed modus operandi described

in more detail in the next section calls for a full time effort

of consultants on leave stressing on leave from their regular

jobs for as long as the particular assignment may require.

Initially the number of expert consultants serving on such a

panel would be small. I perhaps should have said should be

small. However, if this mechanism should prove to be a valuable

addition to the other procedures currently used by the national

cancer institute and if it should be accepted with enthusiasm by

participating investigators--there are many ifs here. And would,

there ~ould be re~son for expanding the scope ~f activities

of a proposed panel and also the number of expert consultants

if one could do it. In other words what I am recommending here
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what I did recommend there and what I am still recommending is

that it should be a step-wise thing. Not start off big right

away. Start off with a sort of pilot planned operation. Select

five fields at most ten fields in which there is a crying need

for resolution of intriguing, potential intriguing data and see

how it works out and see what the problems are in getting

investigator initiated, investigator monitored collaborative

efforts. I am not saying that this is bound to work very well

right away. You have to learn by doing. You have to find out

what makes for success and what makes for failure. And some

collaborative efforts may turn out to be very successful and

others may turn out to be a horrible failure. Find out why.

In other words you have to work with it. Alright.

So now I go on further because I, you know before I

wrote this memorandum this through and there were lots of yellow

pads used up with scribbled notes on it which I modified but

what I have here is what I distilled. I tried in an orderly

way to visualize what would have to be done. Well the next

item on the bottom of page 2. This is suggested modus operandi

of individual members of panel of expert consultants.

An evailiuationof a selected area of cancer research should

be carried out not only by critical study of published data and

unpublished progress reports but also by in depth personal dis-

cussions with investigators in the field and with critical

scientists not directly involved in the wor~. The initial and

synthesis should include the following (1) the intriguing. I

emphasize here the intriguing, that is wonderful if really true,

is reproducably valid, in vivo and not only in vitro, if relevant
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for naturally occurring animal cancers and perhaps also some human

cancers etc. All this is in parenthesis. Observations or

phenomena reported by different inve~tigators, evaluateth6se.

Now what do I have in mind here. Why all this stuff in parenthesis.

I have in mind my own personal observations of the fact

that some scientists have a very good capability of working in

tissue culture bottles. But when it comes, in transferring the

very intriguing results from tissue culture bottles in which you

have just really with a sheet of cells in isolation and you can

learn a lot from that. But when you have learned something from

that you've got to carry it into the whole animal. First of all

in a model system, and see whether what is happening in your cell

sheets really happens in an intact animal. And if it happens in

an intact animal, finally you find out from that what to find--

if it really also works in the human. I mean these are terribly

important steps. But it doesn't happen spontaneously because an

investigator who may be quite expert in working with a sheet of

tissue cells has no expertise when it comes to working with the

whole animal. And somebody has to bring them together. Our

mutual friend Ronny Dubois has often, and others, have often

expressed the thought that molecular biology is perfectly

wonderful but it is only biology at the level of the molecule.

And from the level of the molecule you've got to go to the whole

cell. And from the whole cell you've got to go to a number of

cells together. And from a number of cells you've got to go In

the relationship among different kinds of cells and finally

the results are still the tremendously important intact, highly

developed and highly coordinated whole animal. And there is
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also still the difference between a mouse and a man, see. I am

really opening my heart. I am using this occasion to say the

things that have been bothering me over the years as I have been

observing the work of my colleagues. And how simplistic

are the judgements often expressed by scientific statesmen who

still think, they think somehow or other happen spontaneously.

Sometimes they do. But it takes effort, an awful lot of years.

There may be years between nhe tissue culture model and the

model system in the animal and the model system and the~animal

and the test of its validity in humans. And my major objective

in all of this was to try and bring together In a new era of

complexity of scientific research and the need for specialization,

a mechanism that would bring all of these highly specialized

individual competencies together In one collaborative effort.

That is what I am driving at here.
Let me go on to the next point about modus operandi.

The next thing that this expert fu~l time scientific consultant

would have to do would be to, that his analysis should include

whether or not the most important findings have been independently

compiled. The literature is full of things that no other

investigator has ever come across. And you caRnot build a

structure on things that are not confirmed. Confirmation means

quality control. I was stressing this not only because of my

personal experience but because of observations and find out how

often it is not possible to confirm certain results. And

sometimes in the impossibility o£ confirming you make a new

discovery wfiich the original investigator failed to identify

a crucial component of the reaction. And it is not possible
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to make progress in scientific research without confirmation. Now

what is the problem. Why are certain intriguing results allowed

to go on for years without anybody trying to confirm it exactly.

And here is my psychiatric analysis of my colleagues. Not only

over the years of experience before I went to the Weizmann Institute

but my experiences as a person who tried to act as a catalyst

there. And I think the thinking very often subconscious goes

something like this.

Scientist X has reported a very important observation.

I am working in the same field. vmy should I stop what I am

doing and see if I can confirm what he has done. Supposing I

confirm his very important observation. Who will get the credit

X or myself? Obviously X will get the credit. Alright, I will

have done a useful job by confirming it, but X will get the

credit. Supposing on the other hand I fail to confirm his

results. What then. It will be said that X produced something

that is not reproducable. So where am I? Alright, you may say

I have performed a useful function of science but where am I

personally. The hell with him. Let somebody else do it. And

so, many observations go on for a long time unless they are so

crucial that in the whole field the next step cannot be taken

without confirmation. And this is very often the case. But,

there is a long delay because unless a person already has an

idea beyond this which is dependent on the reproducability of

this particular result that has been reported, he won1t do it.

And I think the purpose of getting such collaborative effort

together and to say well now let1s see. There are a half a

dozen very intriguing, important findings which if true and
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we cannot assume that they are true just because a very

prestigious person reported it. Which, if true, will greatly

influence the directionof the next ste~ that is tak~n. Because

scientific research, like education, must be a step by step

by step thing. You cannot take the next step until the previous

one is solid enough. Or, that is the basis of this. Distilled

phrase whether or not the most important findings have been

independently confirmed.

Three, he must note any discrepancies iri results

obtained by different investigators with explanations if any.

This also is very common. There are discrepancies and the

resolution of these discrepancies are fundamental. And very

often the foundation of totally new knowledge. M1ichI think

again takes years if left unto itself. For the same reasons I

gave before.
Number 4. Identification of the obstacles to obtaining

definitive answers to questions long under investigation. I have

had for example in mind my own experience with a collaborative

group that was organized at the N.C.I. in 1967, beginning about

1962 there was the important question of whether or not DNA

viruses, viruses with the DNA4 of the human heritage that exists

in nature only by spreading from person to person, that had been

shown to cause experimental malignant transformations of cells

in culture, that have been shown experimentally to produce under

very circumscribed conditions experimental cancers in newborn

animals of one species although not in another' species. As to

whether or not they are responsible for certain human cancers
this

in man. Certain human cancers. I described I think work before
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in our discussions. But this was in my mind. Years had gone on

and finally in 1975 I wrote an analysis of this situation. What

is holding up the yes or no final decision. And how longdo we

continue after fourteen years of work in that field, going wildly

in all kinds of directions before we identify the obstacles to

obtaining definitive answers in the question that's long under

consideration. And I chose only one example. The other things

contained in the appendix are examples of other comparable

situations.
Number 5. Identification of the as yet unavailable

knowledge needed to extend certain studies from experimental

in vitro systems to in vivo models and finally to certain types

of human cancers which I have already discussed before. And

I continue. Depending on the nature of the problem and of the

existing data a decision would have to be made whether (a) the

activity lends itself neither to coordination nor to collaboration.

One cannot have a priori assumptions that every problem or every

question necessarily can be resolved by coordination and

collaboration. But a decision has to be made. What is the

alternative? Just leave it hanging in the air? And (b) the

expert cDnsultant can help let's say can help by coordinating

the independent activities of individual investigators. Before

I go on to that first he makes a dedision,is this something for

coordination and collaboration or not. But if he makes a decision

that it is, then the expert consultant can help. I should have

said should help by coordinating the independent activities of

individual investigators. That is, each one continues to do his

own thing, and that is very important. Any system that does not
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ultimately rely on the individual scientist meeting ~a challenge

in a collaborative enterprise,it is necessary to distribute

challenges rather than protocols. You may decide on cornmon

methods and things like that but it must still be a challenge

which the investigator will feel that he will meet with his own

capability. He will meet the challenge, that he is not merely

carrying out a mechanical technical, piece of work, and much of

our so called independent research now is just that. In the

contract system that prevails. So it must be so designed and

that's why that he must be able to continue to do his own thing

by different approaches and different m~thods untiil the results
many

are available for synthesis. In other words, if any scientists

I repeat had a feeling that a collaborative enterprise can no

longer utilize the private initiative. It is not true. It is

just a question of taking on the challenge. And what a collaborative

group in planning is that identifies the challenges call it

identifies the questions and how a scientist then takes on one

piece of the action, designs the experimental approach and the

methodology to get the answer but still it was his own

contribution. Identifiable as his own contribution. And it

remains as much an individual effort as it properly should be.

Or (c). This is a, b, c. Elucidation and progress can be

rapidly accelerated by collaborative effort planned and

monitored by the involved investigators with the catalytic

help of the expert consultant. Again the important thing that

the expert consultant remains as a catalyst is not himself

involved in the work but because he now has this larger overview

he is there while the investigators who have agreed to work
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together, while they aremaking their plans because when they

make their plans they are going also to have to put a price tag

on it. You see, you can't do work without money. And if you

corne up with a plan and it takes so much money you immediately

have to compete with other plans. I mean those are the facts

of life. My god that you have to deal with. We don't have a

barrel without an open, an open ended barrel that you can keep

drawing resources. Now, in the last instance I say that the

expert consultant would afterinformal discussions with

the individual investigators develop an agenda for a meeting of

a small group of these workers who would be willing to and then

I proceed again in detail, outlining the modus operandi.

(1) put into perspective the outstanding problems that need to

be resolved. For example, agreement on methodology and criteria

for interpretation of data. Independent confirmation of some

data. Resolution of discrepent findings when indicated. And

define the most important remaining questions. Secondly,

explore the possibility of dividing up the work among themselves

in such a way that their results could be edited. (3) consider

the need and desirability of recruiting other investigators with

special competence. Not now working in the field, to join the

group. This--I will digress here. This was an important

activity of the Rockefeller Foundation. Because when the general

staff decided on the i~portanceof certain approaches, they would

say fuow let's see. Who is good in this field, to whom this challenge

could be given. And who may be relied upon to corne up with some

good experiments and good answers. In other words you have to go

out and recruit. And I think the people to recruit would not be
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some bureaucrat third or fourth tate person working full time

administratively in the cancer institute, but somebody who would

be a member of this group of colleagues. And the approach with

such a person is look, here we have a challenge, a number of

challenges, some of us involved in this will want to bring it

to some meaningful endpoint have this and this competence, but

we would like this. You have that competence. Would you join

us. And then he becomes a member in the planning group. He

isn't told what to do. But he gets a piece of the action. And

he knows the whole plan, the current concept of giving out

contracts by advertising and asking people to come and work on

something without having a,;the perspective of the total plan

where their little piece fits, I think is an anacronism. And

not only results in tremendous wastes of money and manpower but

is a tremendous impediment to progress in biomedical research.

I speak with feeling now because I have seen this in

operation. Alright so now I have considered the business of how

the people might work together and go out and get others recruited.

And finally give a high priority to their piece of the action in

a collaborative program, that they would jointly plan by at least

temporarily postponing some other activities which now consume a

large proportion of their time. I must explain this also on the

basis of my decades of experience not only with myself. Let him

who is without sin throw the "first stone. But you learn through

your own experiences as well as from observation of others. It

is of the very nature of people who have reached a certain stage

of development and who have departments and many associates, that

they are involved in many projects. As I said this was the problem
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I also encountered at the Weizmann Institute. Anyone senior

investigator has ten sometimes ±wenty different problems. And

I say that in order to be actually acceptable in such a col-

laborative group, an investigator would have <togive a high

priority to what he takes up. Not 10% of his time. Ten percent

of the time is for the birds. There has got to be full

concentration. You take on a certain part of the whole challenge

of the whole program, a hundred percent of the tnme. You or

whoever is going to do the work. And temporarily at least

postponing many other activities which now consume a large

proportion of the time. One of the greatest factors, important

factors contributing to the gross inefficiency of the scientific

effort some of which must be preserved, but it must be modified,

is the business that you see ·.innumerable applications that this

investigator will give 5% of his time for this. He will give

20% of his time for this. No good. Things like this, once you

make a decision to bring things to an endpoint by collaborative

effort, somebody who is going to do the work has got to give it

100% of his time. And (5) you must agree to develop and cooperate

in a self monitoring mechanism. Not he ·but this group of

investigators dealing with a selected field, must agree to

develop and cooperate in a self monitoring mechanism and work

under a type of collaborative program grant, a collaborative

program grant that would permit shifting of funds from one

sector to another depending on the emerging results of the

program. This again is a tremendous departure from ex±sting

things. What I visualized here is not something that has been
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called program grants by the National Cancer Institute, in which

some bureaucrat in the administration decides which way things

go in a very much larger field but a program grant collaborative

program grant. In other words, a grant that is not given to

the individual participants in a collaborative program as such,

but is given to the total collaborative group and within that

group, as democratically as possible, the requirements of each

participant in the program is determined justified as far as

possible monitored and then within the group they have these

funds for which they are accountable as a group, mechanisms,

practical mechanisms can be worked out. I can see a lot of

people immediately throwing up objections and difficulties.

But it can be worked out. But in which it shifted. Supposi~g

that one group within that-~-again I have to go back to my

military thinking because let's say this is an operation of

the division in an army. Supposing you decide that now is the

time for the air arm of that division to go into action and to

get the major emphasis. Or the artillery arm or the tank arm.

You've got to be able to shift your resources, financial

resources for support. I know this brings up problems, but

those problems have to be solved unless that is done, it is

difficult really to get on w.ith it. Now this was not entirely

written without some experience because earlier in 1974 I brought

together a group of people who were working on in vitro transformation

of cells to a malignant state by herpes viruses. And again with

the collaboration of the institution, .the national cancer

institute, developed a collaborative program to determine a

number of very important things for the future. Just to illustrate
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it by specific example which brings, which gives meaning to the

genenalization. What was the problem. The problem was whether

or not any herpes virus at all that may exist in nature was

capable of malignant transformation of the cell. We are sticking

in vitro now. Never mind its ultimate goal in the body, in the

human body. Or whether it is a property of the genetic constitution

of herpes virus. Why. Because as the results were accumulating,

and coming up in different laboratories it was evident that many

strains just couldn't do it. It wasn't that you could take any

strain of herpes virus that was isolated from a human being or

that was available in the laboratory refrigerator, and just put

it on by the same technique and get a transformation. The answer

was no. Most of the strains wouldn't do it. So it wasn't enough

to be simplistic and say well herpes simplex virus can transform

normal cells into malignant cells. The real issue was why did

some do it and some don't. So there had to be hypotheses. A

hypothesis which was not only important biologically but which

had ultimate potential impacts on programs of control. If this

is a step wise. So let me give you an example.

The idea was to have maybe a hundred different strains of

herpes virus which had been isolated from different herpetic

conditions. Let's say a primary infection in a child in the

mouth, strains that came only from recurrent herpes, because

there was a question whether or not the capacity to set up a

system, a situation in the body in which the herpes virus

continues to recur again and again and again, whether that may

not be more closely related to the capacity to induce in vitro

transformations into malignancy because perhaps there is a

L
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relationship between the simple recurrence mechanism of the kind

of adaptation the virus or association would have to make with

the cell and that which is required for malignant transformation.

So obviously this was a big job. There were different methods.

And I brought together you see this is still during the early

part of 1974 while I was full time expert consultant. Not a

whole workshop. I brought together four groups of laboratory

people who had been involved in this work and we sat around

the table and discussed the present state of the army (?)

and how would we approach such a problem. And then each one,

a program was developed and each one was then asked how much

it would cost, how much he would need for the part that he

undertook. One group had selected to work with one group of

cells, type of cell, with which they were expert; another with

another one. Others selected to work with strains of viruses,

different origins. You see, so I am not going to describe the

whole program but what was the larger purpose of such an

activity other than just find out whether some herpes viruses

have a genetic capability to malignant transformation or whether

they do not. But supposing it turned out--at that stage I think

it was February or March 1974, we were all still working yes it,

there is no question. Herpes simplex virus or herpes genitalus

virus plays a role in a number of cancers and what are we going

to do about it even if we prove it to the hilt you see. What

can you do about it. The question was is it possible that some

herpes viruse~ do not h~vea malignant capability and others d6.

Because if that were the case you could develop, try to develop,

initiate a program to develop a live virus herpes vaccine in
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which you took away from nature the privilege of infecting with

a malignant strain or a non-malignant strain and the way we did

in polio, to take away the privilege of being infected with a

highly paralyzing strain or a highly attenuated strain, that if

it turned out to be that way, you could set up an immunization

program early in life in which you would expose the population

to infection with non~malignant strains. And not only protect

them perhaps also against the misery of recurrent herpes but

protect them ultimately from malignancy that would be produced.

You see, there was a built-in long range plan and I already had

the experience of working with this group, of having gotten

together a group that was willing to work that way. And I, I

was only the catalyst in that. And I carried there proposals

then carried it over to the finance division without having this

whole panel in existence. I started on a pilot pathway so that

I knew what would have to be done. See, I was carrying out

experiments o-f_this group beforehand. So all that was builtin

as ar bas i s for these recommendations. Now I end up this document

before the appendix by saying that the expert consultant who

catalyzes the development of such a collaborative program would

present it with the entire panel of expert consultants for

consideration and priority ratings. In relation to other programs

developed by other members, expert members, expert consultants

of the panel. This is absolutely necessary, because if they turn

out that they carry out one program which requires such a large

chunk of money that Lt; wouldn't lead any further so you see it

isn't enough to have one expert consultant working in isolate

and then bringing the conclusions of his effort and try to have
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it compete against other things, no you have to decide at another

level of integration now.
Now, if and when such a collaborative program is then

activated, let's say that we choose a certain number in the

delibe~ations of the ~xpert panel,th~ e~pert consultant who

brought it into being would keep watch over it. He wouldn't

have to be full time now. He would keep watch over it and

periodically report to the whole panel on the progress of the

work. And the problems encountered in such cooperative enter-

prises that present important lessons for all. Now I will

stop because I have to get a drink of water and this will be

for the record.

Q Right.

A I am not now going to read from the appendix. It is

important because it identifies that by example at least ten

different areas that fit the categories.

Q Oh I could put that in the footnotes.

A We will do that later.

Q Yes.

A So now I would like to make the transition from here.

It became obvious that from the--this is mine, right?

Q Yes.
A It became obvious that this proposal was quite revolutionary

and it was found very unacceptable to division chiefs, and Dick

Rauscher whose name is Frank Halbrook (?)

told me that the division chiefs just felt that it was something

they were against. And ..he was not prepared to begin to rock the
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boat by starting a revolution with this. So I also felt that I

did not see much useful function that I could perform, please

stay on says he and John Maloney of the virus program, we can

use your special advice very much. Please stay on as long as

you can. There are no time 'Li.mi, ts for expert consultants. No

age requirements. You can stay here as long as you like. I

said to myself what is the point of my staying. I found myself

completely out of sympathy with the way the cancer research

program was being run.Wnen I say completely it doesn not mean

that there were not many parts, individual components that I

admired very much. And the people who were doing it were of the

highest .caliber. But I am ti~lking now of the larger aspects

here. And so I decided that I didn't want to continue. And

besides, I had another decision. This lovely apartment that we

had in Washington. We loved to live in Washington. We had to

make a decision to move because they suddenly had a requirement

that we either buy it aSl.:a·-o.condominium or move. So before

making another move somewhere else I had to decide what kind of

work did I want to do. Well it just so happened at that time

there came certain offers from different places and one of them

was from where I am now, the medical university of South

Carolina and the--I don't know whether I mentioned that but now

it is in context. The man who was vice president for academic

affairs, Jim Colbert COL B E R T, was an bId friend, many years

of association and he was associate director for something like

ten years for extramural rese~rch in th~ National Institute of

Allergy and Infectious diseases at the time when I was on the

council, the advisory council and we worked together for many
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years and he asked me to come to consider anything that I would

want to do, you see. And what I had by that time decided is that

I definitely did not want to continue in laboratory work. But I

wanted somehow or other to try to carry out what I proposed here

on another level, in another way. And I wanted to be involved

not only in cancer but in broad aspects of biomedical.research.

And actually in order to decide for myself as to what I wanted

to do, I wrote it out. I don't know whether I have it yes, I

have an,extra copy which I will give you.

Q Good.

A I wrote out for myself because I am one of those people

who doesn't know what he thinks until he sees it in writing

because it is always the way you have it in mind. So I write

it out and then I see what I think. And what came out was

something as follows. But mind you this was still August, 1974,

before I had made a decision to move. What would be the

activities that I would v.isualize for a senior, sort of elder

statesman type of university professor of biomedical research

synthesis. That's what I wanted to do now you see. And incidentally

here it is not 45 years after I read Arrowsmith it is actually

50 years. Alright. So I described this under two headings. The

day to day activities, and the specific university activities.

What did I want to do on a day to day basis.

Synthesis of findings in selected fields of biomedical

research with a view to accelerating progress by (a) bringing

into focus issues that need to be resolved before the accumulated

knowledge can become a stepping stone to direct investigation of

the potential usefulness of this knowledge for the solution of

some important human disease problems.
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You can see that this is an extension of what I have just

discussed except that it is broader. The field of selection here

from which I would choose will not be just cancer. It will be

hepatitis as I did under the Army thing. It could be other things

depending orimy associations with other activitie~. (b) to identify

inportant observations that need independent confirmation before

they can be used as building blocks from expanded structure of

activities. This is basically what I described before. (c)

bringing together small groups of specially selected investigators

who have obtained divergent results or interpreted existing data

in different ways to identify the questions that need to be

answered in order to achieve some agreement on a reasonable

course of future action. (d) attempting to develop collaborative

groups of investigators whose readily identifiable, individual

work readily identifiable, this is a crucial point, individual,
could

crucial, on "smaller pieces of the action" thereby become more

readily and rapidly additive to elucidate a larger piece of the
a ct i.on .

I want to digress here. I think the reason I used these

expressions is that I was under the influence of a book that had

just come out by Venetta Busch who did such a

remarkable job in the office of science and technology during

World War II in organizing the whole national manpower to bear

on important problems facing the nation then.

I

I

I

I

i.

END OF TAPE


