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Foreword

For the title of this book, I have drawn on the wealth of the vocab-
ulary of the youth of our times. Theirs is a pungent stock of words,
and action marks most of them. In my time, it has been my good
fortune to have a piece of the action here and there in varied circum-
stances. It has been a pleasant experience for me to review some of
the more rugged of these, and some of the more serene.

Do birds sing for the joy of singing? I believe they do. The com-
plexity of their songs is far greater than is needed for recognition or
for marking of reserved areas. I have become acquainted with a catbird
who obviously derives pleasure as he tries out little phrases on his own.
Moreover, I believe that evolution produced birdsongs, and the joy
that goes with them, because of the survival value they bestow.

He who struggles with joy in his heart struggles the more keenly
because of that joy. Gloom dulls, and blunts the attack. We are not
the first to face problems, and as we face them we can hold our heads
high. In such spirit was this book written.

VaANNEVAR Busu
Belmont, Massachusetts

January 31, 1970












I

Sixty Years

A LoT has happened in the past sixty years.

Today, as I write, I find people are worried. What do we worry
about? Well, just about everything. We fear a third war with A-
bombs or, worse, with biological attacks. Youth is on a rampage.
Youth has always been in rebellion, and should be if society is not to
become static, but this time its rebelliousness takes on especially dis-
agreeable forms. The salutary growth of power of unionized labor
has proceeded to the absurdity of the absolute right to strike, so that
a few truck drivers in a great city cut off fuel and heat as winter
comes and as influenza spreads, while teachers shut down the schools.
We strive to assure full employment and avoid inflation, and as I
write it looks as though we would lose the first or succumb to the
second. We have gotten ourselves into an absurd war on the mainland
of Asia, and do not know how to get out. Respect for us overseas has
dwindled, respect for our morality as well as our judgment and our
military skill. The international monetary system comes to the brink
of disaster, quiets for a time, but presents no solution. The Supreme
Court legislates, and hazards the one thing upon which it fully de-
pends, the respect of the thinking public. Understanding and justice
between the black and white races, making a long delayed start
toward decency, halt and become confused. Riots, with no real basis
or motivation, are just riots. Crime rises, three of our great men are
assassinated, the streets are no longer safe; we stumble in our response.

1



2 PIECES OF THE ACTION

Young men and women, a few, revel in dirt and sex and drugs. There
are too many people in our cities; we do not know how to abolish
squalor among them. We pollute our air and our water, and appar-
ently must face some catastrophe before we become sufficiently
aroused. Why go on?

Yet, as I look back, we have always been worried about something,
and often about the same things we worry about now. We are in the
midst of gloom, with real reason. But we do not need to become sub-
merged in the stuff.

We are prosperous, business is good. I can hear at once snorts from
idealists, I would say from liberals except that I do not now know
what a liberal is. What matters increasing affluence if we forget the
problems of the distressed or of the cities? We need to clean up the
slums, build good housing, provide jobs for the able and job training
for the presently unemployable. Of course we do. But all this can be
done only if the country is prosperous, and it is. If we would pursue
our ideals we had better keep it so. Prosperity is a means to an end.
Those who see the desired ends most clearly are often the very ones
whose vision on the means is blurred. Our growth as a nation during
the sixty years or so that I have watched it grow has been beyond
anything the world has witnessed. In 1919, three out of ten of our
citizens lived on farms. Now the figure is about one in twenty, yet
the population has doubled and there is plenty of food for all. The
food doesn’t get to all who need it, but we are really at work on that
problem, whereas we paid it almost no attention sixty years ago.
Manufactured products have been multiplied by four, although
working hours in industry have increased only 5o per cent, and yet
unemployment is near an all-time low. People have more of the things
they want and more leisure to enjoy them, or to sit and watch West-
erns and baseball on TV.

More important, in 1919 half of the adult population had attended
school less than eight years; today, half have been through high
" school, and almost half between the ages of eighteen and twenty-one
are attending college. True, some 2 per cent of those attending are
also trying to disrupt the system by harassing those who operate 1t,
and several hundred colleges are looking for new presidents, with
few takers. Still there are a lot of youngsters who want an education
and intend to get it. The country as a whole is acquiring better under-
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standing of its problems; I fully believe our youngsters are far better
informed, far more able to judge the world they are entering than
they were when I first wondered how I was going to disturb it in my
small way. There is every chance that our pace will not bog down
now.*

I remember when I was told that the frontier had been occupied,
that all of man’s wants had been met, that science had come to the
end of a trail, that future growth would depend only on increase of
population. Well, we have had growth all right. I was also told that
all industry was in the hands of a few great companies, that no in-
novator could break their grip. Today there are thousands of small
companies making money on new things right in the shadow of the
giants. Some of them may make the same sort of stir as Xerox, or
Polaroid, or International Business Machines, all of whom are making
products unheard of when I was young. Our scientists and engineers
are putting on a great show. I do not expect that things will be drab
Or monotonous.

We have come a long way in the development of a welfare state,
with child labor laws, social security, medicare, unemployment insur-
ance, pension systems in industry, housing programs, support of
education. There are two very important aspects of this great program
which are essential to its success but which are often overlooked by
the starry-eyed. First, we have done all this with a minimum of
scandal and skulduggery. Of course there is thievery when great sums
are funneled through a political system to individuals; we must expect
it even as we strive to minimize it. We hear of scandals, but very
little about the honest, hardworking, hardheaded majority. Could we
have put on such a program when I was young without its becoming
completely bogged down in filth? I don’t think so. Second, we have
done all this without wrecking the industrial system on which it
depends for its support. We could cause wreckage if we went too far
or too fast. The care of the old, the disabled, the unintelligent, the
crowded, has to go hand in hand with prosperous business which pays
the bills, directly and by distributing wealth in the form of wages and
profits which can be taxed. The illusion that it can be done just by
soaking the rich is an illusion only and it is an illusion from which we

* For the statistical base of this argument I have relied on Drucker, Peter F., ed,,
Preparing Tomorrow's Business Leaders. Englewood Cliffs, N.J., Prentice-Hall, 1969.
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have largely recovered. It is the great middle class which furnishes
the wherewithal. That middle class has grown enormously in my time;
today it has the political power in its hands, along with its automobiles
and bathtubs and television. It has been willing to be taxed to an
extraordinary extent to help its fellow citizens, just as it was willing to
be taxed to support the Marshall Plan to aid Europe to recovery after
the war. Don’t think it does not know what it is doing; it does. This
is a glorious record. Beside its glory the gripes that the system is not
yet perfect fade.

We have not abolished poverty in this country. We are a long way
from abolishing it in the world. But we have made much more
progress since World War II than in all the previous years of the
Republic. Some years ago, on Cape Cod, I watched a dignified old
couple die, I feel sure, of malnutrition. They were too proud to accept
aid from their neighbors much too proud to go to the poorhouse.
Today they would receive a check in the mail. Of course the system
has had its foolishness and its abuses. But who would go back to
the old days? Perhaps we are overdoing the welfare state. Perhaps
we will go so far that the system which supplies the funds will bog
down. Perhaps the great middle class, which pays the bills, will call a
halt. But one cannot view the whole movement without feeling a bit
more confidence that man is learning how to govern himself, and that
a political system with a growing prosperous middle class which
knows its power still aims to care for the weak. So there is no cause
for gloom as I read over and over the faults of the system, and read
little of its laudable humanity.

Business is good; but, far more important, it today makes sense.
Back in the late twenties there was a ballyhoo that business was good,
and it wasn’t. In the White House was Calvin Coolidge, who wouldn’t
have been there if television had been developed earlier, who didn’t
know what was going on, didn’t try to learn, and couldn’t have been
_ taught if he had. For most of the great men of business and most of
the economists were nearly as ignorant as he was. We did all sorts of
fool things. We set up a tariff which prevented Europe from paying
its debts to us. We pumped money into the system and much of it
came to be used to gamble in the stock market on margin, with the
gamblers paying 20 per cent for their money. We produced goods at
an explosive pace, for business could borrow plenty of money with
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which to extend plants, and introduce mechanization to lift produc-
tion. And we failed to lift the income of those that might buy the
product. Stock prices went to absurd heights, fed by rosy predictions
that we were all going to be rich. Then the whole false edifice came
crashing down. I got nicked along with the rest of the population,
but not much, for there wasn’t much there to nick. But I learned
something, and so did everyone else. A long and very tough depres-
sion ensued. Roosevelt did some of the right things, in getting a bit
of relief to the twenty million unemployed. But he didn’t get business
rolling again, for he didn’t understand business; he failed to grasp that
business is founded on confidence, specifically on confidence in its
government. Only when war started in Europe did we really pull out.

Those who are running the country today are mostly young men
who do not remember those grim days. A quarter of our labor force
was out of work or on part time, not just for a few months but for
years. Haggard men were selling apples in the street. The alphabetical
agencies of the New Deal brought some help—by adding twenty
billion dollars to our national debt, equivalent to about four times that
today—but touched only part of the distress. Roosevelt juggled the
money system, welshed on government contracts involving gold, and
was supported by the Supreme Court in doing so, thus throwing
international trade into confusion and scaring business out of such
wits as it had, but without noticeable effect on recovery. The N.R.A.
invited industry to get together behind the barn and fix monopoly
prices, which it did, until the Court squashed it and General Johnson *
left under “a hail of dead cats.” Huey Long * ruled Louisiana as a
military dictator, made a bid to do the same thing nationally, and
might have succeeded if a young physician had not shot him down.
About the worst aspect of the whole affair was that business ethics
was at a2 low ebb. Richard Whitney,* highly respected in financial
circles, stole money from the trust accounts of his bank’s customers,
gambled on the stock market, and finally went to Sing Sing. Insull *
built holding companies in utilities so complex that no one could
untangle them, passed himself a block of stock at eight dollars a share
for “promotion,” and then juggled it to $115 on the market. Al
Capone ° built an empire in Chicago to which small business contrib-
uted millions for protectlon Throughout the country, and for years,
men lost faith, not only in their leaders, but also in the system under
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which their fathers had prospered or at least had avoided ab]ect
poverty. It is well, in these days when complaint, and stark pessimism,
and grim prophecies of the end of the democratic system are rampant,
to review the days of the thirties from time to time. For the system
survived, and moreover it cleansed itself of much of its grosser
chicanery and cruelty. Our business today is prosperous. More im-
portant, it is now on a far more honest and humane basis.

Now I do not intend to write a history of the past sixty years. I
agree it should be written, with the skill and insight of Frederick
Lewis Allen.® But here will be found only a small touch of history, to
fill a few gaps in the story of the way in which science was organized
during World War IL.

There are good reasons for studying history, but it can also trip
one up. On the one hand, Santayana " argues that those who ignore
history will be condemned to repeat it. On another, the philosophic
pltcher Satchel Paige * advises, “Don’t look back; someone may be
gaining on you.” I don’t go completely for elther one. I don’t seem
to care much whether Nero actually stroked his fiddle as Rome
burned. I'm inclined to agree with Napoleon that much of history is
a fable agreed upon. But I do think, for example, that some of us
ought to get a correct picture of how well our armies were operated,
for instance, in the African campaign of 1943, especially in their
relations with allies, if we are to approach judgment on how well
they are now operating in Vietnam, and that the memoirs of Eisen-
hower, Bradley,” Montgomery,** and a dozen others certainly fill gaps
and thus aid in our evaluations. The study of history can aid in avoid-
ing mistakes, provided it is recent history and accurate, that is, before
it has degenerated into myth.

Learned Hand ** remarked that while both men and monkeys are
curious and monkey around, man remembers and transmits his ex-
periences to the next generation, and the monkey does not. So, in the
end, man keeps the monkey in a cage. The essence of civilization is
the transmissian of the findings of each generation to the next. From
this comes the thought that, as a man gets older, he has a duty to pass
on his conclusions to youth. Leave out that word “duty.” I think that
old men have earned the privilege of discarding at last that obligation.
To do so is a privilege, one of the many privileges of age, such as
sitting in the shade and watching the young men sweat. I would put



SIXTY YEARS 7/

it on a different basis. There is no doubt that older men often enjoy
reminiscing and that for them to reminisce is legitimate provided they
do not force anyone to listen to them. And the opposite is true. Many
young men like to get the oldsters talking, provided the talk helps
them to pick up a better grasp of human nature, to discern neat ways
around obstacles, and to realize how the formal relations of men are
intertwined with personal relations. So it may well be worthwhile to
recite a few events here and there with the thought that through
them some chap coming along a similar road may learn something—
not be taught, but learn something—that will ease his journey.

In the long years one has had comrades, and it is good to sit down
and review together, not for any moral purpose, not to plan next to
strive for an objective, for the days of striving are over, but to sit
down and review together just to look again at the erratic, and some-
times joyful, ways in which men of all sorts behave in this queer
world. And this can even be done in a book. I have had many friends.
I have even had comrades in arms, not on the fighting front, but in
the rear echelons where we strived to give the boys better weapons to
fight with. I salute these old comrades and hope to bring back to them
a few memories, not all of them unpleasant ones.

But I have strong doubts about autobiography. There will be no
ordered account of my life in this book. Rather I am going to examine
a few points where I think there is misunderstanding, and where it is
worthwhile to try to clarlfy, in so doing I will necessarily use illustra-
tions from my own experience. There will be a few comments on my
fellow men along the way.

The first thing to do, in the chapter which follows, is to fill in a
few gaps as to what happened as we worked on weapons and military
medicine during World War II. It is well to review this for we may
have to do it again. In fact we are doing it now in these days of half
peace, and not all of us are satisfied that we are doing it as well as we
should. The form that military and political organizations take is im-
portant, certainly, but far more important is the extent to which
scientists, engineers, military men learn to understand one another,
and hence to work effectively toward a common objective. We
started off rather badly in some areas as the great war started, but we
ended up with an effective partnership which revolutionized the art
of war. The forms of organization then used will never be repeated.
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But the atmosphere of mutual respect and understanding then attained
should never be lost. In discussing this, I do not review in any detail
the drive toward control of the atom, or the birth of radar, for these
have been described many times. If [ were to expand upon any single
war program I would pick the efforts of wartime medicine, for here
the tale has not yet been told so that it is well understood, and for
another reason which grows out of the immediate present and to
which I shall come in a moment. For the first time medical science
was adequately supported and encouraged. Out of it came the con-
quest of malaria, a temporary conquest, it is true, for the lower or-
ganisms which prey upon us exhibit agility in evading our chemicals.
But the pattern of attack was the important thing and it continued
into the peace. It sparked the creation of cortisone and the family of
steroids. It put penicillin at our service, as could have been done ten
years before had there been ample effort, and thus introduced the
wide range of antibiotics. All this was important; it raised the pos-
sibility of healthy life on the planet even as war brought distress. But
its importance was more than this. The war effort taught us the power
of adequately supported research for our comfort, our security, our
prosperity. And, in the decades of peace that followed, we carried on,
doing foolish things at times, with some waste, but on the whole
wisely. We indeed avoided allowing scientific effort to become a
political football, or a form of patronage. We supported sincere
effort, not gadgetry. We have had no vituperative contests for the
federal dollar. We have done well in this whole field, and that fact is
something we can be proud of. Here is the second reason I mentioned
above: we need, today, something we can be genuinely proud of. It
should help to dissipate the gloom. For we have been losing our pride
of accomplishment in these recent days. Pride of the right sort does
not go before a fall; pride of accomplishment leads to greater ac-
complishment.

One of the most striking changes that have occurred in this country
in the past sixty years is this. The country has become prosperous, so
prosperous that we have by far the highest standard of living the
world has ever seen. It has also become powerful and is slowly learn-
ing how to use its strength sanely. And it has become a welfare state.
We have been able to care for the old, the unfortunate, the neglected
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because we have become rich enough so that we can afford it. Of
course we have by no means become perfect in this regard; we have
a long way to go. And, if we are really going to abolish poverty,
there are severa] things we must do. One is to render our political
system capable of controlling those who would disrupt it, or those
who would fatten themselves on its imperfections. Another is to strive
toward a lasting peace in the world, and in this connection make up
our minds on how much of our national effort has to be devoted to
military matters, and how it should be done. And, finally, we need to
keep our internal progress continually advancing, for we cannot help
the weak unless we are strong. Therefore, much of this book will be
devoted to how we can keep our business rolling—in the right direction.

This evolution of business has long intrigued me. Much has been
written about it, and more soon will be. I have included some thoughts
on aspects which seem to me of interest and importance, but which
are seldom treated explicitly. One is the presence of roadblocks, ways
in which programs become stymied. These appear in military organ-
1zations, but also in industry. I remark on some of them in Chapter
ITI, and on others in Chapter VI. There is another aspect which de-
serves far more attention than it has been given. In any complex
organization, and our modern forms are certainly complex, there will
appear at times an individual who knows enough about the system
to avoid its restraints and who proceeds to seize authority that is not
his and to raise hell with it. This may be a president of a company
who avoids his board, or creates a supine one, and plunges his com-
pany into adventure. It is more likely to be a young hellion who steals
the authority of his boss. For peace and progress and morale this
latter type should be exterminated. I contribute my bit toward this
objective in Chapter IV. Then there is one more aspect, the con-
tribution of the inventor to our system. I have to write about him, for
I was one, and his contributions should be better understood, so I do
so in Chapter V. I even have something to say about our patent laws,
and about commissions as agencies of government.

I hear that by the year 2000 there will be so many people on earth
that they can’t possibly be fed. I don’t believe it, unless indeed we
become immersed in ignorance. There is certainly a race on between
the basic instinct of man to procreate and the arts of contraception
and of food technology. But this is to oversimplify the problem. Cer-
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tainly we are threatened by overpopulation, but we will not get out
of the jam just by producing more food.

Right at the moment food technology is proceedmg at an enormous
pace, so fast indeed that it is certainly 0utp1cmg orowth in developed
countries, and could outpace that growth in every country if it were
fully taken advantage of. Just increasing the production and distribu-
tion of fertlizer would solve the food problem for a long time to
come. For this there is needed local political stability and wisdom,
and what we witness in young countries i1s not encouraging. Methods
of controlling population by technical means have also noticeably
advanced and will advance further. Here the roadblocks lie in age-old
traditions and practices. The time when a real population logjam
occurs can be much postponed, perhaps long enough for the world
to acquire a bit of common sense.

We are learning to make food in great quantities and cheaply. Ten
ears of corn grow where one grew before. Research during a five-
year period has made possible the doubling or even tripling of the
yields of rice on which the nutrition of Asia depends. In the United
States today, about one twentieth of our population is busy on the
farm making food for the rest, where over half of us were there
busy some time ago. We can make cheap food from fish flour. We
can even produce proteins from organisms that grow well on petro-
leum, and the remarkable point about this is that we could thus make
protein enough for all the world and use in the process only s per
cent of the petroleum we now use for heat and power. This is just
the beginning. Possibly, quite possibly, enough progress can be made
in this way to meet the problems of exploding population for a long
time to come. It is not all easy going. Some of the new enormous
yields are possible only with heavy nitrate fertilization, and there is
some evidence that, if this gets into our streams and hence into our
drinking water, it can raise hob. Another problem appears with in-
secticides. We need these to control insects which could cancel out
any improvement; yet there is evidence that we have already gone
too far with DDT. Prejudice also stands in the way—people every-
where have queer ideas about food. There is many a New Englander
who had rather starve than eat a snail. Yet, if some of our more in-
telligent advertisers were turned loose, backed by the vigor of men
seeking a profit, who knows, even prejudices might be overcome. If
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we proceed vigorously and wisely, we may still have time before a
curtain descends.

But the threat is greater than just a matter of food. The more there
are of us the more rapidly we use up our natural resources and pol-
lute our environment. On top of this another factor enters. One man
with a high standard of living causes more damage than a hundred
at a bare level of existence. Our technology is bound to produce
relative prosperity all over the world in time, unless we act with utter
absurdity. So we have to face up to many problems, and they are
tough ones: pollution, waste disposal, traffic jams, crowding of the
unskilled into ghettos, destruction of scenic beauty, crime under
crowded conditions. Worst of all, we have to face the question
whether we can maintain our moral fiber in the midst of affluence.
I don’t worry about food supply. But I certainly do not become op-
timistic just for that reason.

For thousands of years the population of the earth has been held in
check by poverty, famine, war, and epidemics. We have our popu-
lation problem because of our success, thus far, with these basic
causes. I have seen much of the whole growth of modern medicine
and have had the privilege of participating in it a little. I have cer-
tainly received its benefits, or I wouldn’t be writing this book. Many
of the great scourges of mankind have already been conquered,
and more soon will be. We are not far from the advent of general
antiviral agents, to banish ills we now tackle piecemeal, and with
them incidentally the common cold. The conquest of cancer is further
off; no sudden inspiration will overcome it, only the patient advance
of the understanding of life in all its mystery and complexity. Heart
disease? Well, I don’t think we are going to be rescued by swapping
hearts. Nor do I believe it would be altogether a blessing to banish
heart disease for old people; we have to die sometime, and this is usu-
ally a benign way. For the young, yes, we will Jearn how to keep
their arteries from getting plugged, and their clocks from ceasing to
tick. It is a great adventure, this proposal of man to regulate, and
probably in minor ways to reconstruct, his own organism. It leads to
overpopulation, but we do not deplore the medical advance for that
reason.

Much of our advance toward better health depends on having clean
surroundings. The problem of pollution does not trouble me greatly,
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for we have at last waked up to it. We have to quit dumping waste
stuff into the air and water, and we now know it. I well remember
when we didn’t. In those days, the threat of typhoid was real and
grim in our land. We have mastered it, as we can master the abuse
of rivers by industrial wastes—and we are on the way to doing so.
Our air pollution comes from many sources, but the automobile is
the most threatening offender, for we insist in this country on mul-
titudes of cars, and also on cars with far larger engines than there
is any real need for. They emit carbon monoxide to corrupt our
blood, sulphur dioxide to form acid to gnaw at our buildings, nitro-
gen compounds to make us weep. Apparently the great automobile
companies would have calmly let us go on weeping, while they
fed us chrome and gadgetry, except that the mild, easygoing public
finally became aroused. Now the manufacturers are trying hard to
tame their engines so that they won’t misbehave so badly, and they
may succeed. There are engines that do not pollute, for example,
the steam engine. We started to use it and then pushed it aside in the
early days when there was a far larger volume of air per engine for
us to breathe, in the days when we thought the atmosphere was so
huge we couldn’t harm it. The whole subject of engines is fascinating,
to me at least, so I include a chapter on them, number VI. This is a
pleasant excursion for me, for it leads me into the subject of hobbies.
An author should be allowed to put in some things merely because
they interest him.

The cure for pollution of water is merely a matter of costs. We
know how to clean up water before dumping it into streams; there
are other ways of disposing of wastes. Apparently, in this strange
country we just continue practices which injure our neighbors until
enough people get mad and make us quit. I believe we will, before
long, stop polluting our surrounding air and the water we must use.

Why this optimistic? Well, let us trace for a moment a parallel
problem on which we have indeed made progress. We were once
. busily engaged in- destroying the land on which we live. We cut off
the woods, and rain gullied our fields. We cut the sod and reaped
a dust bowl. Today we contour plow, we build reservoirs to control
our streams, we are in a fair way toward perpetuatlng rather than just
consuming our great forests. We are even becoming insistent that the
beauty of our countryside must be preserved. Certainly we have
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ugly roads plastered with billboards. But we also have great highways
winding through the hills that are things of beauty. I agree that
many of those who travel them are blind to all that is not directly
useful. But I do not agree that it is impossible to combine utility and
genuine charm even on roads. I believe we are doing it increasingly,
and I believe this is because that is the way the public wants it. So,
if we want clean air and clean water, we will get those too.

We are not at the end of war. But we may indeed be at the end
of world wars, with A-bombs, chemical warfare, biological warfare.
This is by no means sure, of course, and there is little doubt what
such a war would mean. Yet it is not just wishful thinking to believe
we may escape. It is based on one of the primary instincts of the
race, the central urge for self-preservation. Nations, rulers, do not
commit suicide knowing that they are doing so. There is not much
doubt, with modern communication, that they will know. There will
be secondary wars, wars with conventional weapons. They will be
disastrous and absurd. But they will not hold the population in check.
We again replace one problem with another. It is a good exchange.

The advent of the A-bomb is generally regarded as a catastrophe
for civilization. I am not convinced that it was. With the pace of
science in this present century it was inevitable that means of mass
destruction should appear. Since the concept of one world under
law is far in the future, it was also inevitable that great states should
face one another thus armed. If there were no A-bombs the confron-
tation would still have occurred, and the means might well have been
to spread among a people a disease or a chemical that would kill or
render impotent the whole population. History may well conclude,
if history is written a century from now, that it was well that the
inevitable confrontation came in a spectacular way that all could rec-
ognize, rather than in a subtle form which might tempt aggression
through ignorance. At least we all know, we and the rest of the
world, that there are A-bombs and what they can do. And other
devilish forms of assault are pushed into the background, for one
does not pick up a rock in the presence of an antagonist who car-
ries a gun.

Youth is in rebellion. That is the nature of youth. Today its re-
bellion takes queer forms, for it occurs all over the world, so that
one cannot ascribe a cause which applies only in one country. One
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might even postulate that it is in the nature of men to have a great
war once a generation or else to hunt for a substitute. More likely
the inborn tendency of vigorous young chaps to stir up the oldsters
just finds it easier to do so as our social interrelations become more
complex, as television renders it readily possible to gain an audience,
as the automobile facilitates gatherings. Young men take a look at
the world and the way it is run, and they don’t like what they see.
Who does? But they propose to do something about it, and the
wrong way 1s ready at hand. We are prone to lose perspective as we
watch. A thousand young rioters stop a university from operating.
Half of them are from off the campus. Many are motivated by no
more than a passion for notoriety. A small minority honestly objects
to the way the university is run, and may be right. But, at the same
time, twenty thousand other students go quietly about their studies
or try to. And in that university are also those who will remodel the
university of the future, working within the system; they are now
just beginning to do so. The whole picture is not shown. My bets are
on the small minority who will be our leaders of the next generation,
who will govern us and run our affairs. I doubt if they are making
much noise at the moment. But they are there. And they are far
more important, far more worthy of our attention, than the minority
which yells and destroys.

Of course this whole sad business of riots is allied with the great
problem of crime in the streets, and both appear because of a break-
down of the old disciplines, some of which we could well discard,
but some of which have been essential to our security, to our con-
tinuous control of our own affairs. We meet here a dilemma. On the
one hand we certainly wish no trend toward a police state, or any
arrogant suppression of freedom. We can hardly miss grasping this
danger with Czechoslovakia starkly before us. Yet on the other hand
we view the ascending crime rate with alarm, and rightly so. When
young hoodlums heave rocks at firemen trying to put out a fire we
have gone pretty far. When a wise Negro leader, a great President,
a senator, are shot down, when citizens cannot safely walk the streets,
we propose to do something about it. The danger is that we will do
the wrong things. There are those who argue that we must clean the
slums, make jobs for all, and then everything will be well. Of course
we wish to do these things and should. There is no doubt that doing
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them would help. But don’t expect these measures to solve the whole
crime problem or the riot problem. Alexis de Tocqueville wrote, “The
evils which are endured with patience so long as they are incurable,
seem intolerable as soon as hope can be entertained of escaping from
them.” When Watts was harassed many, perhaps most, of the rioters
were men with jobs. The rioters at Berkeley were not from the
underprivileged. By all means let us remove the blots on our civili-
zation, and clean up the slums, but it will take more than these rem-
edies to cure crime.

I believe that we must face up to the fact that a part of our crime
wave cannot be cured by the orderly processes of the law and the
courts. With this must come the realization that the administration of
justice can never be absolute. As we protect the citizen against the
abuse of power by his government, we must realize that if we attempt
to do this absolutely, we will fail to protect the citizen against some
of his fellow citizens. This balance in objectives is hard to achieve; it
is not grasped even among some of our judiciary at the highest levels.
It is easy to be misunderstood on this point, so let me elaborate. We
need to improve our methods of administering justice at the lower
levels, to make our processes more just, to protect the innocent, to
wipe out some of the inequities between the haves and the have-nots,
to make the process more rapid and take out some of the queer kinks
that have become part of it. This will help enormously. But it will
not do the whole job.

The young hoodlum who throws a rock at a fireman, or through
the window of a train, or who throws obscene things at a cordon of
police in Chicago, will not be deterred because he may be arrested,
provided with a lawyer, tried before a jury, enabled to secure bail
and make a succession of appeals. He will refrain only if he is afraid
of the police. Do we have to face up to this, and is it a step toward
a police state? We have to face up to it all right, or else sit by and
watch crime grow unbearable. But it need be no step toward absolut-
ism of any sort. We have in general underpaid our police and left
them in a position where temptation is severe. We have not made
the police career a life of dignity and satisfaction. We have not sup-
plied adequate training. Above all we have not given the police solid
public support as they protect us. We better had. We spend some
billions to get to the moon, as a matter of pride and in the spirit of
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adventure. But we have not produced except in some notable in-
stances a fine police force in which we can take pride. I hasten to
say that, in spite of all our indifference in this regard, we have pro-
duced many able, honorable, devoted policemen. But our enjoyment
of freedom, and of affluence, has led us to the brink of disaster, and
we need to get realistic—and tough. We will not bring crime under
control until we have produced a police force that is truly feared—
feared in the way a kind father is feared by his young son—feared be-
cause of its power, because of the public support behind it, and because
of its pride in its performance. I recognize that fear often brings
hate, and hate brings violence. But it depends upon the kind of fear.
When fear appears only in company with wrongdoing, when fear
1s joined with respect, it brings with it no hate; it brings peace and
order.

This leads me to a subject which has caused me more worry than
just the rise of crime, but on which I begin to see a bit of light. The
success of our democratic system of government, not by any means
yet assured, depends primarily upon two things. One is that we
learn, impress, insist upon the difference between liberty and license,
between freedom to pursue one’s own way, and infringement upon
the rights of others to do the same. Apparently this was once well
taught in the home, reinforced by the influence of religion, insisted
upon in the schools. The home influence seems to have lost its grip,
perhaps because youth now has too much too early. Under the im-
pact of proliferating science religion has, quite illogically, lost much
of its control. Far too many of our educators are galloping about
with isms of one sort or another and shirking their primary duty. No
wonder youth is wild. But this is, I believe, a passing phase. In every
civilization, at some time, there has been confusion, with young men
doing foolish things, with the great body of the public inert or yearn-
ing to be led somewhere, anywhere, following the demagogue or the
man on a white horse. Yet always there has been a small minority,
- intelligent, comprehending the current political system, scorning both
the flighty radical and the protesting reactionary groups by which it
was surrounded. It is this central core that ruled our last generation,
its business, its churches, its government. Amid the tumult, the hip-
pies, the prophets of doom, we have today a group that understands
and that will rule in the next generation. I am not saying that this
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outstanding group has always ruled us well in the past, or will rule
as well in the future—I merely say there is a group that will rule. We
do not need to worry too much about the ones that harass us with
their insanities; as they become older they will be controlled. But we
need to think more about the solid, keen, presently undemonstrative
youths who will build our system of government and industry of the
future, and who will build it not as we dictate, but as we transmit
to them, as best we may, the wisdom to do it well. This wisdom,
if it is transmitted at all, is conveyed in subtle ways and principally
in our colleges and universities. Tons of print have appeared on edu-
cation. I add my bit in Chapter VII.

The other thing upon which the success of democracy depends is
the nature and stability of the system itself. Our forefathers were
wise men. The wisest thing they did, as they formulated the political
system under which we live, was to divide it into three independent
branches: an executive, to manage our affairs, a legislative, to make
our laws, and a judiciary to apply them. We hear about checks and
balances between them. The central question is whether the system
is stable, whether it contains within itself forces which come into
play, when it is distorted, to restore its equilibrium. There are bound
to be distortions, for able and ambitious men are always prone to
invade one another’s territory. So it has been going on ever since
the Republic was founded. We are in one phase of it today. It worries
thoughtful men. The Supreme Court has been invading the territory
properly reserved for the legislature. Worse, in the opinion of many
of our most eminent men in the profession of law, it has, at the same
time, been doing its own work badly, and creating confusion in the
body of precedent upon which the orderly process of law depends.

Charles Evans Hughes ** said, “We are under a Constitution, but
the Constitution is what the judges say it is.” This, broadly inter-
preted, is highly dangerous doctrine. The boldest use of it occurred
when the Court ruled that the allotment of members of the legisla-
ture of Tennessee among the state’s counties was unconstitutional.
This was the “one man, one vote” decision. I do not find any eminent
lawyers who support this just on the basis that it was a proper in-
terpretation of a constitutional clause. I do find those who support
it on the basis of necessity, since the regular legislative process would
not correct an obviously unfair situation. But this is saying in effect
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that the democratic system will not work, and that it must be supple-
mented by absolute power in the hands of a group of men independ-
ent of the public will. This is a hazardous concept indeed, and not
a necessary one. Britain has no written constitution, no court with
power to overrule Parliament when it adheres to a different philoso-
phy of government. Yet Parliament has many times altered the suf-
frage and reduced the inequities in the system. Are we to assume that
the British people can govern themselves through their duly elected
and responsible representatives in Parliament, whereas the American
people cannot, and must be looked after by a Court not thus duly
responsible?

This is a harsh question. Does our system contain a means by which
such departures as the one I have cited will become checked and re-
versed? I believe it does, and that it lies in the power of informed
public opinion. We have seen the cerection work. During the New
Deal we witnessed a Court blocking the will of the Executive by a
stretched interpretation of the commerce clause. The Execuuve,
Franklin Delano Roosevelt, attempted to prevail by packing the
Court. We all know the result; it was the greatest mistake F.D.R.
ever made, and it backfired, for enough of the populace understood
what was going on. Today we see the Court, among other things,
stretching that same clause unduly in the other direction. The reac-
tion has not yet arrived, but it will come.

A constitutional amendment proposed by Congress or by a con-
stitutional convention, and ratified by the states, is an appropriate
method of correction, but not one to be welcomed. When the Court
sustained the attack by F.D.R., but realized it did not have solid
public confidence, it proceeded to mend its ways. This is a far more
healthy form of correction, and it may happen this time. The so-
called common people are not as common as they once were. They
may not understand the intricacies of the law. But they understand
two things clearly. The first is that the courts protect them from
arbitrary acts by their government, and understanding this, they
propose to support the Court. But they also understand that they
intend to be ruled only by those who are responsive to their nod of
approval. So I do not worry unduly. It will take time. But the pres-
ent aberration, which worries many thinking men exceedingly, will
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ultimately be corrected by that subtle, that little understood, that
potent force, the power of public opinion.

There is another subject of which I have watched the evolution,
and which is allied with the above. When I was young I was involved
in a rough strike, and my sympathies were all with the strikers. Yet
I also watched the Boston police strike, and my sympathy was all
with Calvin Coolidge and the Commissioner of Police. Recently 1
have witnessed a strike which shut down the mental hospitals of a
city. The right to strike, while once nonexistent, is now beginning
to be regarded as absolute. How far do we have to go before there is a
reaction? And will that reaction swing us back to the dark days when
the word freedom had a hollow ring for the man who labored? I do
not think so. And the reason I don’t think so is that I have confidence
in the good sense of the rank and file, of the man who works for a
wage. It is one thing to see a strike which puts a crimp in the power
of a great industrial company, cuts its profits, cuts its dividends to
its stockholders. It is quite another thing to see a strike which spoils
kids’ schooling, or threatens their health from uncollected garbage,
or which destroys the morale of a fire-fighting organization. What do
I expect? I expect to see the pendulum swing back. I believe there
are enough statesmen among the leaders of labor, where there have
always been many, to ensure that it swings back smoothly, and swings
soon enough to avoid a real catastrophe in a big city, and a reaction
that is bloody. Am I an incurable optimist? Well, Britain had a gen-
eral strike, so did France, and we did not. Our labor has been rough
at times, it has taken us to the brink of a national shutdown, but when
the issue became clear it has not in the end challenged the political
power. It has not long challenged public opinion. I don’t think it
will. Our skilled laborers today are men of property. Men protect
their property when they understand that it is threatened. Moreover
we have a far better organization of labor in this country than there
is in Great Britain, and I believe personally that this is primarily due
to the fact that our leaders of labor have shown they have a lot of
good sense. They have not become completely identified with one
political party; they have maintained their independence so that both
parties bid for their favor. They have so organized that their control
allows few wildcat strikes, and have worked with industry to estab-
lish arbitration methods to handle the minor things which cause them.
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They evidently understand, as fully as anyone else, how inflation can
cancel the gains of labor. They have not, with some notable excep-
tions, blocked the introduction of more effective methods of produc-
tion. With all this T fully expect that they themselves will curb the
tendency to carry the right to strike so far that it produces a violent
public reaction. I just hope they will do it soon enough.

No industrial or political system can be made to operate without
differences in rank and also differences in standard of living. The
concept “From each according to his abilities, to each according to
his needs”” has been thoroughly exploded, for it has never been made
to operate throughout history, even in isolated utopias, and the most
recent example is the Russian experience. I have two points to make
on this subject; both involve technological progress, and both con-
tain a note of cheer.

Throughout any organization nearly every individual both re-
ceives and gives orders. Even the President of the United States gets
his orders at times from the Congress or the Court. At the lowest
level there may be those who give none, but if any such individual
is capable in any degree of controlling the acts of his fellows, he will
not long remain in the basement. It is essential that such a structure
exist; otherwise there would be chaos. But it makes a great deal of
difference, from the standpoint of political stability, and of human
dignity, how the orders are given, and whether they are followed
cheerfully. In the last half century I testify we have made genuine
progress in this regard. The two points are interconnected; if orders
are given reasonably and to free men there is a far greater chance
that they will be executed with more than sullen acquiescence. In the
old mill town the owner could, and sometimes did, fire the father of
a family on a whim and without notice, leaving that family in utter
distress. He could do so for he took orders from no one, not from
his board or his stockholders, not from the local government or courts
which he controlled, not from laws really protecting the worker, for
there were none. He could do so because of the existence of a caste
system, where a few families controlled for generations, and because
of his conviction that that system must be preserved and emphasized,
for his own good, and as a sublimated conviction, for the good of
society.

This has nearly disappeared. I have written a few words about the
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power of labor, the ways in which it has been salutary or the re-
verse, the confusion it has often caused, its excesses. So let us take a
look at some of the technological reasons that have made the change
inevitable. The mechanic, our hypothetical victim, is no longer a
citizen of a small town; his radio and TV, his magazine, his com-
mentators, give him a far broader view if he will accept it. When
he is in trouble of any sort he can pick up his telephone and talk to
his neighbors. Or he can pack his family into his car and head for
some place where he can sell his services. The result is that, instead
of arbitrary action, there is reference to an arbitrator, who can, and
does, issue an order to the mill manager. Inexpensive printing and
mailing, transportation which makes wide gatherings possible, have
made the evolution inevitable. I do not overlook its crudities, or the
hazard of arbitrary exercise of power by those who control the move-
ment. [ just say that there is far more human dignity at every level,
that this is worth having even at the price we pay, and that it has
come about largely because of technological advance.

It is often claimed that mass production reduces the worker to an
automaton, whose contribution is merely that he can make certain
motions with his hands that the machine cannot duplicate, and none
with his brain. There is not much doubt that this sort of thing hap-
pened when the automatic loom entered the textile industry. But, as
mechanization proceeded and became highly complex, there has been
a transformation, and some, not by any means all, of present develop-
ment has been in the opposite direction. If I go into some highly
developed machine shop today I find little dull repetitive work in-
deed. The machinist operating a tape-controlled milling machine is
certainly paid primarily for his intellectual skills; so was the man who
built the machine in the first place. Even on a fully mechanized pro-
duction line, where parts move along and each operator does just one
act, the men are chosen, not because they can duly perform when
all goes well, but because they can overcome obstacles when it
doesn’t. Certainly we have a lot—too much—of monotonous, repetitive
work, but I believe less and less. For the nature of the machine is
that it can replace men only when the performance is repetitive. And
there is a considerable fraction of the population that can do nothing
more than simple repetitive acts, and another fraction that wishes to
do no more. I remember once, in a plant, seeing a woman operating
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a noisy punch press. I said to the superintendent, “You ought to
automate that punch or at least quiet it down.” He suggested that I
walk to the other side and look at the woman running it. I did, and
retired from my objections. She was at work, and content, at the
only sort of work she could do, and the noise bothered her not at
all. T also interviewed a group of girls winding coils for relays on a
machine, an operation highly repetitive, calling apparently for much
skill and keen eyesight. They told me they could carry on the oper-
ation in the dark. We tried it, and they did. Were they bored? Ap-
parently not; they were daydreaming, reviewing the latest movie, ap-
parently quite content. But the burden of my argument is not that
automation does not have its distressing aspects, it does; rather it is
that we need more, not less of it, if we would create a system in
which every individual capable of using his mental processes finds the
opportunity to do so. We do not need to fear that this will produce
more goods than can be purchased, and lead us into a glut and a de-
pression. One thing we have learned after sad experience is that public
purchasing power has to be maintained, and the inclination to pur-
chase maintained, or we will fall flat on our faces, no matter how
skilled we may become in production.

Now the other side of the matter is that an industrial or political
system, if it is to work, inevitably involves a wide difference in re-
wards of a material sort, a large difference in standard of living be-
tween those at the top and those at the bottom of the pyramid. I
grant that differences are inevitable, for the reason that those in con-
trol will just take more of the product of industry for themselves. I
also contend that a difference is desirable, for men with large respon-
sibility can in general work better if they live better. But I also con-
tend that in this country the ratio between the top and the bottom
is far less than it used to be, and that the diminution of the ratio
is largely due to technical progress. I also contend that a small ratio
works just as well as a large one. In the world at large the ratio has
been increasing, for the successful citizen of a developed country
lives far better than he did, in a material sense, in health and comfort,
and material freedom and opportunity, while the lowest level in the
backward areas has moved forward hardly at all. But the thing that
strikes me is that the skilled mechanic, today, in this country, lives
just about as well as his boss, and sometimes better. The boss drives
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a more expensive car, but it really isn’t much better in looks and per-
formance. His food is not much more attractive, certainly it need be
no more tasty and balanced, in these days of modern refrigeration
and transportation. His house is warmed and cooled; so is the machin-
ist’s. The boss takes his holiday at Palm Beach instead of in the Maine
woods. I had rather be in the woods. There is still difference of
course. He can have more stimulating conversations, if he wants them
and avoids cocktail fights. His surroundings give him a better chance
to think, if he knows the meaning of the word. But the gulf is far
narrower than it was. And it can be narrower still if we keep our
technology moving.

I am not going to write about the race problem—just add a note.
It was before my time when the Irish in this country were looked
down upon, pushed aside, regarded as ditchdiggers, no more. I have
watched them take over the government of Boston, and we have had
an Irish President who might have been one of our greatest since
Lincoln had he lived, for he was learning fast. At one time the Jews
in the East Side of New York were discriminated against fully as
much as the Negroes were in the South, although in different ways.
They, and Jews from other lands, have moved on to provide us with
far more than their share of professional men: physicians, lawyers,
artists, scientists. I have now witnessed the beginnings of the emer-
gence of the Negro race. I watched, in Massachusetts, the election of
a Negro senator, a Republican, when his party otherwise went down
to resounding defeat, and he won on sheer merit. I am concerned, as
every citizen should be, about our race problem. There is still bigotry
about. It will take another generation at least for us to arrive at justice
and sanity. But I am not disheartened.

The success of any political system whatever depends upon the
caliber of the men who rise through it and govern. We certainly
have an absurd system. Judgeships are handed out as political patron-
age. We elect Presidents through a process which costs millions, and
someone has to put up the millions. Still, by some mysterious process,
able men rise. We obtain far better leaders than we deserve. In Chap-
ter VIII I comment on my relations with a few of these.

My conclusion is that things are not so bad as they seem. And from
this I draw two thoughts.

The first is that we need a revival of the essence of the old pioneer
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spirit which conquered the forest and the plains, which looked at its
difficulties with a steady eye, labored and fought, and left its think-
ing and its philosophy for later and quieter times. This is not to call
for optimism; it is to call for determination. Caryl Haskins ** writes,
“Clearly there exist powerful bulwarks in our society against these
dangers. They inhere primarily in those vital qualities of hope and
devotion to movement and expansion that have always been so much
at the forefront of our thought and feeling.” *

Do we have crime in the streets? Let us proceed to suppress it with-
out sacrificing our hard-earned freedoms. Is there abject poverty
which we have been late in recognizing? We have already made prog-
ress against it; let us continue, and bar the jackals that would feed on
our benevolence. Are there riots? Let it be known that this is a
democracy, that the people control its power, and that none may
defy it. Is the world headed for overpopulation and famine; do we
pollute our air and water, and plunge toward the exhaustion of our
resources and the defilement of the beauty of our land? In our
strength, with the ingenuity and skills which are ours let us bend to
the task of preserving the fair land we have inherited. Is there bigotry
and malice abroad? Let men of good will, of whatever race, join to
further at last the brotherhood of man, which has been dreamed of,
and never reached, since the first men made axes of stone and joined
together in the hunt. Will there be wars, a holocaust before there
appears in some distant day one world under law? Let us maintain,
so that there may be no doubt, our strength and with it our decency
and our sanity in a divided world.

And the second thought. We all of us can list catalogs of things
that annoy, or disturb, or even distress. There are a number in the
current scene that irk me: managers who let a young pitcher become
weary and lose the game, and then take him out; drivers who tailgate
ten feet behind my car, all set to run me down if I stop; television
cameramen who don’t bother to adjust their cameras so that I can
see what is going on in the shadows; people who ring the wrong
telephone number, and then say, “Who is this?”’; advertisers who put
blinking shows on TV to injure my eyesight, or who step up volume
to rattle my ears; nice ladies who signal for a left turn and then turn

* Report of the President, Carnegie Institution of Washington, 1967-68, p. 36.
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right; writers who distort facts as they argue; men who tell their
secretaries to get me on the phone, and then leave the office; TV ad-
vertisers who present kids eating gooey messes; parents with spoiled
kids who yell at meetings; spoiled kids generally; automobilists who
heave things out of their cars; politicians who indulge in personal
abuse; companies that flood my mail with junk I don’t want—you
complete the list if you wish.

But there is a more general aspect of the current scene which dis-
turbs me more than these. We take ourselves too seriously these days.
Something sad appears to have happened to our sense of humor. It is
true that our outlook is grim; we face many tough problems. We
have to tackle them with determination, and we will do a better job
at 1t if we do not let them get us down—pitch us into gloom and
frantic despair. Have we lost our sense of humor? I don’t think so.
But I sorely miss Will Rogers,** who could remind us of our absurd-
ities, and do so without rancor. One new Will Rogers would do us
more good than a dozen economics professors lecturing us on our
sins. I have been looking for him, and have not found him. I shall con-
tinue the search. I miss his touch, as I miss that of Charlie Chaplin,*
and that of Ernie Pyle,” who could find the sustaining strength of
banter even among those who fought in the trenches. Let us remem-
ber when the Battle of Britain was on, when pilots mounted their
fighters and flew out to protect their fellows, knowing that their
chance of survival was small indeed, that they went with a smile, and
with a light quip to those on the ground, and they fought better
as they did so. Life can be gay even as it is grim. Let us then revive
our sense of humor, face our difficulties with lifted spirit, and enjoy
the life we live. For, after all, there is happiness in the world, in this
cruel and confused world, if we but seek it, and welcome it when it
appears.
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Of Organizations

Whex Eve joined Adam there was formed the first organization in
history. It was a simple one, yet its essential relations and the regula-
tions governing it have not even today been fully worked out. And
ever since Eden man has been building more and more complex or-
ganizations with which to carry on his affairs. The advent of machine
methods of production greatly accelerated the process; for subdivision
of labor, aided by mechanization, improved efficiency and turned out
great masses of goods. The advent of devices to do man’s mental
drudgery will lead to even more complex organization. This change
will render us more prosperous and perhaps it may make us happier
in our relations, but I doubt the latter. Only the subtle art of human
understanding will do that, and that art is beyond the machine.

A good organization for a research laboratory would not work well
for a combat regiment in the field. I have worked in organizations
of many sorts, academic, governmental, business, and have studied
them all assiduously. I have also read books about organizations, but
have learned little that way. I have noted, for example, that good
organizations for small and large businesses are about as far apart as
those for colleges and banks. Yet organization is a subject that every
one of us has to deal with in one way or another. It starts in the crib,
when one joins a family, and it never ends. The most interesting of
all its forms is political organization; that is the only form I have suc-
ceeded, or nearly succeeded, in keeping out of.

26
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‘We are here concerned mostly with organization for waging war,
and in discussing it I will review some of the organizational rela-
tions of World War II. This is not to suggest that they should be
repeated if we should again engage in unlimited war, for conditions
change, and what fits well today may not fit at all tomorrow. I have
already cited Santayana’s aphorism about the study of history. It is
equally true that he who is not interested in the ways in which his
forebears occasionally got themselves out of an organizational snarl
is likely to miss the exit when his own human relations get all balled
up. Review of this sort does not prescribe repetition; with experience
we should reasonably expect to improve.

In making war we are concerned with the military and civilian
sectors and with their interrelationships. Military organizations are
usually pyramidal, with lines of authority explicitly clear and posi-
tively enforced. The object is to ensure that every need for a decision
promptly finds an individual who can and must decide, but that no
commander shall thus become burdened with more than he can han-
dle. This condition is essential when the battle is joined; it should be
adhered to as preparation for battle is made. Yet many necessary
functions of a military structure do not fit well into such a scheme,
and here 1s the rub.

There are two primary ways in which to lose a battle or a cam-
paign, assuming nearly equal antagonists as far as equipment, morale,
and size of forces are concerned. One is to have confused lines of
authority. The other is to have a top commander with poor judg-
ment. History is full of examples. Charles XII of Sweden was over-
whelmed by Peter the Great at Poltava in 1709 largely because he
used bad judgment in dividing his forces, thus confusing his lines of
authority and failing to protect his lines of communication.

And we can find examples in our own recent history. As is dis-
cussed in Chapter IV, we nearly got into serious trouble at the Bat-
tle for Leyte Gulf, in October 1944, because we had two independent
commands in the field, coordinated only by Washington, and there
coordinated by a committee, namely, the Joint Chiefs of Staff. On the
other hand, the campaign in Normandy and France was thoroughly
in order, for Eisenhower was in supreme command and insisted on
remaining so, although he had that most difficult task of coordinating
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allies in the field, and although he had to fend off occasional attempts
to interfere with his authority.

We should congratulate ourselves on having an excellent military
organization, even with its remaining imperfections. Yet look how it
was put together! It was built by a succession of Commanders in
Chief, each laboring with a legislature and the democratic process.
That process has built us an overall governmental structure which is
a monstrosity, with overlapping authority, swelled bureaucracies,
agencies with no base at all, muddled lines of command. About its
worst feature is the way it heads up to the President, loading him
with far more subordinates than he can possibly handle or for that
matter, know at first hand. Not only does Parkinson’s law ensure
obesity; agencies that are created nearly at random fail to disappear
when obsolete. But out of this confusion has emerged a military or-
ganization in which we can in general take pride! So, if that organiza-
tion still has faults or limitations, we should certainly forbear harsh
criticism of those who operate it. Moreover, generally good military
organization has evolved, within a democratic atmosphere where very
little else 1s well organized, largely because organization is at the heart
of military performance, and professional military men learn this
early in their careers.

The essence of a sound military organization is that it should be
tight. But a right organization does not lend itself to innovations
in the technology of warfare. This fact, rather than the conservatism
of military men, which they merely share with most of the rest of the
population, accounts for much of the sometimes extraordinary time
lag on weapons which we witness throughout the history of warfare,
including that which was to be seen occasionally in World War II.
But there have also at times been reactionary opposition and plain
obtuseness as some explanation for the lag.

There are plenty of historical examples of reactionary stubborn-
ness. The English during the Middle Ages went to Asia Minor on
several crusades and were there outranged and harassed by the Sara-
cens, who had a far better bow with which they punctured their foes
from a distance. The English even took back to England with them
samples of these bows made of bone and animal sinew. Yet for sev-
eral hundred years they continued to use the old English longbow
without changing its material, shape, or dimensions in the slightest

degree.
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The English overcame the Spanish Armada for a number of rea-
sons, but notably because their ships could sail faster and higher on
the wind, and had more long-barreled guns that enabled them to
harass the enemy while still out of reach of the short-range ship
killers that made up the enemy’s principal armament.* Yet two hun-
dred years later, when French and British fleets were contending for
mastery of the West Indies, both fleets were armed with essentially
short-range guns, and their speed had not picked up much. There was
some use of coppering of the bottoms of ships, which increased speed
and made it tough for worms. But this was not general, and one slow
ship in the line of battle slowed up the whole line.

The rifle was apparently introduced before the year 1500, and the
production of spiral grooves inside the barrel, which distinguish a
rifle from the smoothbore and give it far greater accuracy, called for
mechanical skill of a high order. Breech-loading rifles were used to
some extent during the American Revolution. Yet it was only in the
1840’s that the needle gun was adopted by the Prussian Army. It was
no more than a well designed breech-loading rifle, with its compara-
tively rapid rate of fire, yet it gave the Prussian Army a distinct ad-
vantage, to the surprise and dismay of the rest of the world. Matters
were no better nearer home, where authority reports, “In the Indian
wars of the second half of the nineteenth century our skeletonized
army stationed throughout the prairie and desert areas of the West
was fighting with single shot weapons long after the Indians had suc-
ceeded in acquiring effective repeating rifles.” t

It is pleasant to turn to situations where conservatism, or lethargy,
was overcome by far-seeing, energetic individuals. The Oerlikon gun,
by far the finest aircraft weapon then and for many years, was pro-
duced in Switzerland in 1932. Germany and Japan promptly placed
orders for it. Britain struggled along for many years with essentially
obsolete guns. The Oerlikon was exhibited to the Royal Navy, but
they found it did not meet one of their somewhat artificial rules and
frowned on it, all through 1937 and 1938, while war was clearly
impending. Only because Lord Louis Mountbatten,* with his energy
and prestige, broke the deadlock did the new and better gun get
adopted and manufactured. It certainly did—before the end of the

* Mattingly, Garrett, The Armada. Boston, Houghton Mifflin, 1959, p. xvi
t Eisenhower, Dw1ght D., Waging Peace, 1956-1961. Garden Clty, NY, Doubleday,

1965, p. 253.
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war the United States spent some two billion dollars making it and
was turning out thirty million rounds of ammunition for it every
month.

We all know the story of radar and the Battle of Britain. When
war broke out in Europe there was a considerable body of opinion
that the Luftwaffe would be invincible, that it would overwhelm
England. I was then associated with Charles Lindbergh, on the Na-
tional Advisory Committee for Aeronautics. He believed this, sin-
cerely, and argued vigorously that we should draw into our shells and
prepare. He was far from alone; our ambassador at the Court of St.
James’s, Joseph P. Kennedy, felt the same way, much to our embar-
rassment. Vigorous on the other side were a few men such as Wild
Bill Donovan,* and without question Franklin Delano Roosevelt.
When the test of arms came the Luftwaffe was defeated, by a thin
margin, and after great damage. It was defeated by the skill and spirit
of the British pilots, to whom Churchill paid, for all of us, a just
tribute. But it was also defeated by the presence of radar, and this
was due to the wisdom and forcefulness of a number of British sci-
entists, working with, or through, or at times in spite of, the British
military system. The name Sir Henry Tizard * stands out, to me, most
clearly in this connection. But he was far from alone, and, in his
famous tribute, Churchill undoubtedly had these rugged pioneers
of radar in mind. What are we to conclude from all of this? First,
that military organization needs to be close-knit if it is to fight well.
And loosening it in time of war, with the idea of making it able to
progress more rapidly on weapons, would be fraught with the
danger that the loosening might be in the wrong places and lead to
a lot of damage. Second, that there should be close collaboration be-
tween the military and some external organization, made loose in its
structure on purpose. And the relationship should be a cordial one,
assured to be so by the supreme command.

A military organization can become less tight in time of peace, and
it can then innovate. It can, but that it will is not at all sure. It suffers
from a disease that permeates all governmental, that is, all politically
controlled, organizations—the daft belief that if one does nothing one
does not make mistakes, and the drab system of seniority and promo-
tion will proceed on its deadening way. There is also the danger that,
if the military organization is loosened during peace, it will not be
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sufficiently tight should a great war suddenly descend on us. So, even
in peace, there need to be channels by which the freedom and initia-
tive always present in academic circles and in well-managed industry
can be joined with the military in a partnership of effort. The ob-
structionism of military systems, as it existed for a thousand years,
ended with the last great war. It is far more possible today to main-
tain a productive collaboration between military men on the one
hand and civilian scientists and engineers on the other than it ever
was before. The scene is changed. It changed when the A-bomb ex-
ploded.

It is not my intention to examine here the organization for the
development of novel weapons as it now exists in the United States;
for one reason, because we are not now at peace, nor are we engaged
in a major war, and, for another reason, because to do so would re-
quire a volume in itself. Rather, I propose to trace the origins of the
organization as it evolved for such purposes before and during the
last great war. There was then no doubt that something in the way
of a new form of organization was acutely needed.

The National Defense Research Committee was launched over a
year before we entered World War II, as a civilian organization of
scientists and engineers for the purpose of developing new weapons
for military use. A year later it became part of the Office of Scientific
Research and Development, which included research on military
medicine.* It had two very important aspects: It reported directly to
the President of the United States rather than through military chan-
nels, and it had its own funds with which to work. In discussing it, I
have no thought of prescribing an ideal organization for the future,
since later organizations, if we need them for war, will certainly be
far different, nor of writing history, since that has already been well
written. I want merely to fill in a few gaps and to develop further the
theme that, in war, military and civilian partnership is possible and
essential.

There were those who protested that the action of setting up
N.D.R.C. was an end run, a grab by which a small company of
scientists and engineers, acting outside established channels, got hold

* Baxter, James Phinney III, Scientists Against Time. Boston, Atlantic-Little,
Brown, 1946. This official history of the O.S.R.D., reissued in paperback by the
MIT. Press, 1968, tells the full story.
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of the authority and money for the program of developing new
weapons. That, in fact, is exactly what it was. Moreover, it was the
only way in which a broad program could be launched rapidly and
on an adequate scale. To operate through established channels would
have involved delays—and the hazard that independence might have
been lost, that independence which was the central feature of the or-
ganization’s success. The one thing that made launching it at all pos-
sible was the realization by the President that it was needed.

The beginnings of the effort date back to meetings of the Com-
mittee on Scientific Aids to Learning which the National Research
Council had created in 1937. Among its membership and its numerous
consultants that committee numbered many men competent in science
and in engineering who were also keenly concerned with the trend
of international affairs and the mounting threat posed by Adolf Hitler.
Discussions of the problem cropped up whenever the group gathered
for committee business, and at other times as well. Frank Jewett,* Jim
Conant,’ Dick Tolman,* Karl Compton,’ and others of similar convic-
tions thus gathered frequently in 1939 and early n 1940. The men I
have named were indeed an extraordinary group. Conant and I had
become acquainted through a couple of arguments while he was
president of Harvard and I was once representing Tufts and once
M.LT. They were good, vigorous battles from which we emerged
friends. Apparently we had thus gotten controversy out of our
systems, for I do not remember that we disagreed again throughout
the war. I had served for six years as Compton’s second-in-command,
as vice-president of the Massachusetts Institute of Technology. Then
he served five years in an organization of which I was formally chief.
It is not every man who can adapt wholeheartedly to such a change.
But Karl Compton was a rare individual. To those who remember
him, I do not need to enlarge on this. To those who do not, it is al-
most impossible to convey his full charm and effectiveness. He was an
able administrator, yet he had few of the characteristics that one
usually considers essential for tough leadership. He merely inspired
those about him with loyalty and sincere friendship. No man in
academic life was ever more genuinely loved. Dick Tolman was a
theoretical physicist as well as a dean at California Institute of Tech-
nology, one incidentally who never received his full due as a pioneer
in physics who molded the rapidly altering thought in that field. As
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soon as the war began in Europe, he just packed up and moved to
Washington, to be at the center of things, and to seek a way in which
he could help. Frank Jewett was a bit older than the rest of us. He
had been (esponsible for the growth and caliber of the Bell Telephone
Laboratories, then and now the finest industrial laboratory in the
world. When we gathered, he was president of the National Academy
of Sciences. For an industrialist to be elected to head that notable and
sometimes stuffy organization reveals that it is, after all, not always
as stuffy as its general reputation leads many to believe.

We were all drawn together early in 1940 by one thing we deeply
shared—worry. It was during the period of the “phony” war. We
were agreed that the war was bound to break out into an intense
struggle, that America was sure to get into it in one way or another
sooner or later, that it would be a highly technical struggle, that we
were by no means prepared in this regard, and finally and most im-
portantly, that the military system as it existed, and as it had operated
during the first world war, which we all remembered, would never
fully produce the new instrumentalities which we would certainly
need, and which were possible because of the state of science as it then
stood.

Let me review, as far as it can be done after a long span of years,
the pattern of our thinking. When we first met, the war was in a
restrained phase. French and British armies behind the Maginot Line
faced the Germans, but neither side was mounting an offensive. It
looked as though matters might settle into a stalemate as had the first
world war. Many in this country—probably a majority—were con-
vinced that we could keep out of it, and that if the United States
thoroughly supported the Allies with every sort of material assistance
from its enormous productive capacity, the Allies could force a
decision, and could do so long before the United States could raise,
train, and transport an army of its own. There were also many who
would have nothing whatever to do with the war—in fact, Congress
had put a law on the books which would prevent us from rendering
any aid whatever. Such were some of the contrary views. Nonetheless,
we knew the struggle would be a tough one, but it appeared that our
contribution would be in materials rather than in men. As I remember
it, this was the view of nearly all the thoughtful men with whom I
conferred during that strange period when war had begun but not
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started. The general opinion was that it would be a short war. Later,
as I came to know Franklin D. Roosevelt, I was sure that that had
been his thinking also during the calm before the storm.

It was not long before the whole scene changed. Germany swept
across France, conquered it with ease, and nearly trapped the whole
British army. Russia stood aside, to wait for the rest of Europe to
exhaust itself and then to pounce. Nazi submarines threatened to cut
off Britain’s food supplies and starve her out. Hitler’s might had been
vastly underestimated. It looked as though later we might face, alone,
a Nazi enemy master of all the production facilities of Europe, allied
with Japan to conquer the world, and in a fair way to do it.

Thus, long before Pearl Harbor, no doubt remained in the minds
of the group I have referred to. It was our fight, and we would in-
evitably be in it, no longer on the sidelines, in with all we could
muster. And it was evidently going to be a highly technical war, one
in which techniques might indeed determine the outcome. If we had
any doubt on that score, it was resolved as we pondered the possibility
of an A-bomb, in Nazi hands or in ours. And it was clear that the
United States was by no means prepared for that sort of war, in
technology, in organization, or in the minds of the people and the
Congress. So whenever two of us met we reasoned together as to
what we might do.

This is not to say that ours was the only group working; there was,
for example, work going on to improve fighting aircraft and to design
new tanks. Moreover, the British were well ahead of us on such mat-
ters as radar, for they had been fighting while we were gradually
becoming convinced that it was our fight as well. But there was a
great gap to be filled if we were to fight a modern war in a modern
manner. Moreover, although we hardly grasped the revolutionary
possibilities at the time, the threat of a possible atomic bomb was in all
our minds, and time might well determine whether it became ours
or a means for our enslavement.

It was natural that the group should depend on me to take the lead
In trying to get action. [ was resident in Washington. I was chairman
of the National Advisory Committee for Aeronautics, and as such had
had some relations with the White House and with appropriations
committees of Congress, and under the tutelage of such men as John
Victory * had learned quite a bit of the mysterious ways in which
one operates in the Washington maze.
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John Victory was secretary of the National Advisory Committee
for Aeronautics, had been, in fact, since its inception. He knew his
way about Washington through the intricacies of the political scene,
and he taught me many of the ropes. He had to the full that loyalty
which is one of the heartening characteristics of the Irish. He was a
fine, devoted, able, unsung public servant. We have many such or
the show could not go on. I would have stubbed my toe many times
if it had not been for his guidance. As the head of an agency, I had
to sign many documents filled with figures in millions and certify
them as correct. If John Victory told me they were correct, I could
sign with assurance and sleep at night. To any man carrying heavy
responsibility, especially in the maze of government, my advice is
clear. Find yourself a John Victory and relax.

Oscar Cox,’ an attorney, who was one of a young group that did
chores for F.D.R., was an extraordinary man. It was said that he was
the real author of Lend-Lease; certainly he did much to get this
crucial plan launched. The first of many things he did to help me
was to introduce me to Harry Hopkins.*

The fact that Harry and I hit it off is among the minor miracles. I
had grown up with deep-seated distrust of most social innovators,
whom I regarded as a bunch of long-haired idealists or do-gooders.
That prejudice has long since become mellowed, and I think the tribe
has also matured, but my prejudice then was fairly intense. Harry,
however, was different from the caricature I had built up in my mind.
I think that what attracted me most was his utter loyalty to his chief
and his complete suppression of personal ambition. Harry had similar
doubts about men who were geared into the current industrial scene,
and I was certainly in his eyes a bit of a Tory. He was a New Dealer
and I was far from it. Yet something meshed, and we found we spoke
the same language.

He had a tough hide, as should anyone who seeks political solutions
to sociological problems. I once went to his office, a ten-foot-square
cubicle in the White House basement. On his desk was a copy of The
New Yorker, open to a “Profile” about Harry Hopkins which was
far from complimentary. So I asked him how he liked it. “Oh, not
bad,” he said, “but they should have been able to do much more with
the ammunition they had.”

Another time, late in the war, he called me down to see him. He
had before him a letter from Churchill to Roosevelt, and he read me
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a few sentences from it. I do not remember the exact language, but
it intimated that the war would go better if I were to be personally
dropped into the middle of the Potomac River. Then he kidded me
about it, having lots of fun doing so, and wanted to know what I had
done to rouse the ire of the Prime Minister. I told him about a recent
session in London when the Prime Minister had objected, with char-
acteristic vigor, to British-American interchange provisions on atomic
energy. Then Hopkins became serious and said, “I do not think the
Chief needs to see this.” Of course I do not know what then occurred,
but I did not hear of the matter again. I strongly suspect that Hopkins
called Churchill on the phone and told him he was deleting that
paragraph. He was fully capable of doing just that.

I well remember our first discussion in 1940. Each of us was trying
to sell something to the other. I was promoting the scheme that be-
came N.D.R.C. He had before him a plan for an Inventors Council,
of which more later, which he wanted me to take over. I won. He
later took the inventors into his Department of Commerce, and he
agreed that N.D.R.C. made sense.

A legal framework was needed, and Oscar Cox found a structure
convenient for N.D.R.C. During the first war, there had been estab-
lished by law a Council of National Defense; the law had never been
repealed, and the Council, made up of Cabinet members, could still
act. Of course these members quite likely did not know that they
existed as a council. But they would readily sign something that had
“OK—FDR” on it. So N.D.R.C. was to be launched as a creation of
the Council. As such it would become a part of the Executive Office
of the President, and it could draw on the funds of that office, the
White House willing.

Harry and I then went in to see the President. It was the first time
I had met Franklin D. Roosevelt, although I had done some small job
under his orders in N.A.C.A. I had the plan for N.D.R.C. in four
short paragraphs in the middle of a sheet of paper. The whole audience
lasted less than ten minutes (Harry had no doubt been there before
me). I came out with my “OK—FDR” and all the wheels began to
turn. The Council signatures were obtained, the executive order is-
sued, we found out how to get money, and we organized in a hurry.
The order specified that the president of the National Academy of
Sciences, the Commissioner of Patents, and a representative each of
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the Army and Navy were to serve on the Committee. I had to make
the nominations of the other members. That was easy; they were the
group that I have named above, and they were soon Presidential ap-
pointees. Conway P. Coe,'* the Commissioner of Patents, Brigadier
General George V. Strong,** representing the Army, and Rear Ad-
miral Harold G. Bowen,* representing the Navy, with them con-
stituted the Committee.** Then we had our first formal meeting.

There was one very important policy decision at this meeting, one
that established policy which continued throughout the war. It was
decided to build a pyramidal organization, with broad delegation
downward, and full facility for programs to move up. So each inde-
pendent member took over a division of operation, Compton on radar
and allied matters, Conant on chemistry and explosives, Jewett on
communications and transportation, Tolman on armor and ordnance,
and Coe on patents and inventions. Each then built under him a sys-
tem of sections to deal with explicit problems, and each recruited
his personnel for the purpose. Soon these sections became groups of
specialists. They contained the keenest scientists and engineers that
could be found in the universities, scientific institutions, and industry.
A very important point was that they gathered with them, as time
went on, able young officers from Army, Navy, and Air, men who
knew the needs in the field intimately, and later men of combat ex-
perience whose contribution was essential to practical results. This
system of military members applied all the way at every level. I shall
have more to say about one of the military members of N.D.R.C. a
bit later.

At early meetings there were two more important steps. The first
was the decision to put all business and governmental relations in
a separate office reporting to the chairman, thus leaving divisions and
sections free to get to work without worrying about terms of con-
tracts, patent matters, relations with the Bureau of the Budget, the
Civil Service Commission, or a million other details. Fortunately we
knew just the right man for this purpose and we got him promptly.
Irvin Stewart,’® a lawyer, who had been a member of the Federal
Communications Commission, and who in 1937 had become director
of the Committee on Scientific Aids to Learning, was a keen student
of governmental organization. He rendered yeoman service through-
out the war and ran all the business affairs and most of the relations
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with other agencies of government. Before he finished he had some
hundreds of contracts to administer.

A second decision proved to be important, not only for the war
years but also for the postwar period. In fact it set a pattern that
meant a great deal eventually to advanced education in this country.
We decided that we would make contracts for research directly with
universities, not with individuals therein. And we decided that, in so
doing, we would pay the full costs of the programs.

This does not sound like a very radical departure from previous
practice, but it was. We did not propose to make a grant to an
individual, leaving his university holding the bag on all the extra cost
it involved, and leaving him with the burden of the business affairs
inevitably part of the job, on such things as taking into account patent
policy or security. We proposed to contract with the university itself,
thus placing on it the responsibility for all such matters, and also
giving it the authority necessary for proper performance. In return
we proposed to pay its overhead costs, the portion of its general
expenses properly attributable to the added operation. And we de-
cided to do this on an overall, not a marginal, basis.

This sounds reasonable. It certainly did to the university executives.
But not to old hands in the Washington bureaus. They did not pay
much attention to it at first—probably didn’t know it was going on.
Later, when things began really rolling, I was visited by representatives
of the Bureau of the Budget, the General Accounting Office, the
Civil Service Commission, etc. They accused me of being in a plot
to fatten up the universities at government expense. But by then
there was not much they could do about it. I just told the Appropria-
tions Committee of the House what I was doing and how I was
doing it. They seemed to think it was all right, so that was that. After
all, not even the Budget gets gay with that committee. Right through
the war the Budget was disturbed that I seemed to be outside its con-
trol, and it occasionally tried to do something about it. The committee
members, I think, were occasionally amused by these efforts, as they
pried them out of me (it is not considered polite to volunteer fiscal
information to Congress without Budget assent, and agencies seldom
look for trouble with Budget). At such times the committee would
even insert a few words in an appropriation bill to ease my trials.
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Rigid control by Budget is of course necessary in time of peace. In
war it often must be avoided.

The pattern of contracting we thus initiated has had lasting and
decidedly beneficial effects. Just after the war ended, it was literally a
lifesaver for the universities. Had it not been in force, one of two
things would have happened. Either the universities rather generally
would have gone bankrupt, or, more probably, the scale of research
in this country would have been cut back with such stringency that
we would not have been able to support the great surge in industry
that later occurred, or to train men to keep it going. Over the longer
range, the consequences of our innovation are equally significant, I
believe, for they have clarified and stabilized the relations between
the government and the universities, focusing responsibility and en-
hancing stature.

There were few battles with universities over contracts. I re-
member one with pleasure. It was between William H. Claflin, then
treasurer of Harvard University, and Irvin Stewart, the contracting
officer of O.S.R.D. They were both friends of mine. The issue wasn’t
very serious, just a question of how funds were to be handled. So I just
sat on the sidelines and enjoyed it. Stewart won. I am sure Claflin
would deny this, but in any case it is too late to revise the contract.

In general things went very smoothly indeed. In a time of true
national emergency men who understand cease to worry about salaries
or the details of contracts, especmlly if they are associated with the
military, where draftees are serving on a pittance and risking their
lives, and officers are carrying far more responsibility than do the
presidents of large corporations and also risking their lives, for there
is no safe sanctuary in modern war. Little things become submerged
when great things are dominant.

To get back to the early meetings, I remember that we discussed
how much money we should ask for initially, and I suggested five
million. It shows how rapidly things can change when there is a war
on. Frank Jewett thought we could not possibly spend such an amount
promptly and effectively. It did not take us long to get over that
idea. Soon we were talking in hundreds of millions. This is one reason
a new independent organization was needed; no existing organization
could have secured millions without becoming entangled in red tape
or legal restraint. At first the money was available through the
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Executive Office of the President. After the formation of O.SR.D.,
later to be discussed, it came from appropriations by Congress, and
we had magnificent support by the Appropriations Committee of the
House of Representatives and its chairman, Clarence Cannon.*® Never
once did we ask for funds and fail to secure them promptly.

It will be noted that the scheme of organization I have outlined
left the chairman with nothing to do on internal affairs. That is
correct, and it is the heart of good organization. My job, and this
continued throughout, was to handle relations with the President,
Congress, and the military services, and to try to keep the lines free
and money available so that others could do some work.

Later on I will tell something of the extent to which I was, or was
not, brought into the subject of war planning. At this point, however,
I would like to get two things clear: First, I had plenty to do. Second,
I made no technical contribution whatever to the war effort. Not a
single technical idea of mine ever amounted to shucks. At times I
have been called an “atomic scientist.” It would be fully as accurate
to call me a child psychologist, and I will speak of one such elsewhere.
There have been times when I have been credited with new ideas on
antisubmarine warfare or radar. This is a complete myth. The key
ideas arose in the special groups that were working for months and
years with the problems as they appeared to those who knew the
practical aspects of a phase of the war effort, and they arose nowhere
else. One time Isidor Rabi ** came to see me, and from his manner I
knew he was going to ask for something unusual. So I said, “You
know, Isidor, you chaps get all the fun; you see the stuff develop and
get into use. You can witness concrete results as they appear in the
field, and all T can do is sit behind a desk and talk to chaps like you
who come in to pull my leg.” “Well,” he said, “you asked for it,
didn’t you?” That’s right, I asked for it, and I got it. But it removed
me far from the areas where accomplishments occurred which gave
a type of satsfaction that I missed.

My own office was a small one, and remained that way. I had a few
young aides about me, and some remarkable ones. It has been heart-
ening to see them seize responsibility and go on to fine careers. One
man who served as general counsel, Jack Connor,* got the itch and
left me to join the Marines. He later became Secretary of Commerce.
He was succeeded by Oscar Ruebhausen,” now one of the most re-
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spected attorneys in New York. But my prime captive was Carroll
Wilson.* I borrowed him in the first days from Research Corporation
of New York. After a few months I thought to call up Howard Poil-
lon,** president of that organization, to thank him. He said without any
reproach, “I had as much to do with loaning you Carroll Wilson as
Queen Wilhelmina had to do with loaning Holland to the Germans.”

This is typical of how N.D.R.C. was manned. A need appeared,
the man came, and formalities were worked out later. Carroll spoke
in my name throughout the organization, even when it attained its
full complexity, on any subject, and he was the only one who did so.
He had that rare tact which enabled him to do so without ever getting
anyone mad. He was much younger than most of the men he was
dealing with, and strange though it will appear to some, this difference
was one of the things that enabled him to do what he did. At M.I.T.,
when Karl Compton was president, we had a useful practice of taking
an outstanding student for a couple of years after graduation as an
aide in the president’s office. That is where Wilson and I became ac-
quainted, and he knew me like a book. When there was a tangle some-
where he would know all about it, and he would post me if I needed
to know. But ume after time that tangle would become resolved
without my getting into it at all. We did not have many controversies,
but there were bound to be some. I always suspected that Carroll’s
technique was to persuade the contestants that it was better for them
to get together than to take a chance on what I might rule. Of course
a corollary to this is that there should never be, throughout an or-
ganization, any doubt as to where authority for making decisions
resides, or any doubt that they will be promptly made. I remember
one time when a section walked into my office and resigned as a
body. I still do not know quite what the row was about. So I just told
them, “One does not resign in time of war. You chaps get the hell out
of here and get back to work, and I will look into it.” They did, and
I did, but Carroll soon reported that the row was all over. Needless to
say, after the war he had an extraordinary career.

But the present story has to do with organization and how it came
about, and it has not yet all been told. Organization tended to become
more complex throughout the war, as new needs and methods arose.
This was true in the United States, but it was still more true in the
United Kingdom. In fact I never did get British organization clear in
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my mind. Fortunately, Conant did, and this fact was to stand him in
good stead when, after delays which both of us regretted, we opened
a London office of the N.D.R.C. Conant went over to London to get
the office established and affairs in running order. He was accompanied
by Carroll Wilson, and by Fred Hovde,” who remained to operate
the office and did a grand job. There was no doubt whatever that
Conant should be the one to start the affair—the prestige of Harvard
in Britain was great and he had many friends there. I hesitated for a
while and then agreed he should go. I have some difficulty in recalling
the way we were thinking in those days; we had not then gotten into
our stride where personal danger was disregarded. London was being
bombed, air flights over the Atlantic were hazardous; to agree to sub-
ject the president of Harvard to real danger held me up for a while.
Later there would have been no hesitation whatever. The decision for
Conant to go was absolutely correct. He did a magnificent job, a far
better one than could have been done by anyone else. He wasn’t
bombed very much, had the flu a couple of times, talked with
Churchill and King George VI, and got us off to a good start in
relations that were to prove of great importance.

Those were critical times. The Luftwaffe was by no means de-
feated, nor could one discount the possibility of an invasion of Britain.
The United States was sull operating under an absurd neutrality law
which was supposed to prevent our extending any aid to Britain what-
ever as it stood alone against the might of Hitler. Lend-Lease was be-
fore the Senate, and its passage was by no means assured. Conant had
spoken out strongly and many times to urge that we come to our
senses before it was too late. He was the ideal emissary, and his recep-
tion signified far more than just an exchange on weapons. To the
sorely pressed British he symbolized the might of America pausing
on the brink before plunging in to aid a struggle to suppress an
assault that threatened all of life as it had been built up over the centu-
ries in the two countries with a common speech and common ideals.

By the spring of 1941 it had become evident a change in organiza-
tion was needed. For one thing we needed money in real amounts,
and it was evident this should be obtained directly from the Congress.
Also we needed to have the status of a formally established agency,
rather than of just a part of the President’s office. The opportunity
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came because of efforts to get something rolling on medical research
for war purposes, and this produced a weird story indeed, for there
were a number of conflicting interests in the field.

It appeared that plans for a Committee on Medical Research were
being taken to the President through various channels. Felix Frank-
furter, Archie MacLeish,*®* Mrs. Roosevelt, were mentioned. My at-
titude was that this was none of my business, that we had plenty to
do on weapons, that we would be glad to help by making our expe-
rience available, but that we much wished to keep out of medical
matters entirely.

But I got into the subject personally and very definitely before
long. My bird dogs reported that the President was about to appoint
a Committee on Medical Research made up of some of the prime
movers in the American Medical Association. Like many of my
friends, I had a deep-seated distrust of that organization, so the next
morning I breakfasted with Harry Hopkins in the Lincoln Room at
the White House. I told him that the Great White Father was about
to put his foot in it, and when he asked how, I said that he was about
to appoint a Committee on Medical Research, that three of the men
he was to appoint were under criminal indictment in the District of
Columbia, and that the columnists were going to have a field day.
This was no mere personal opinion. There had been a move toward
group medicine in the District of Columbia, the A.M.A. in opposition
had started boycotting hospitals, and the Department of Justice had
brought criminal indictments under the anti-trust laws. Things ex-
ploded at once. Harry got Missy LeHand ** on the phone, found that
the executive order had not been signed, and told her not to let the
chief sign it. So it never happened. I do not think anyone knew just
who put the monkey wrench in the gearbox, but I understand a
prominent official of the A.M.A., known to be loquacious at times,
was so sure the plan was approved that he announced the great step
forward that evening in Chicago. And I am sure that my willingness
to hustle to keep my chief from a misstep helped in our later relations.

The next event also had its elements of humor. A different and ex-
cellent group of medical men went with a new plan to see Harry at
the White House. As with many of the events reported in this book,
the details here are based solidly on hearsay, and since the story is on
that insecure basis the participants are unnamed. As they did not
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know their way around very well, one of them got out of a taxi,
went up on the porch, and there to his surprise met Harry. He started
to unfold his plan, but Harry interrupted with, “What does Bush
think of it?” “Why, Bush, he does not know anything about it and
says it is none of his business.” “Well, there is no use taking it up
with me unless Bush approves it.” So Harry left and a very bewildered
emissary got back in the taxi with his colleagues and they went home.

The next morning I had an office full of medical men. They told me
Harry insisted that T approve the plan. I told them there must be
some mistake, that I had nothing to do with medical research, and
did not want to have, and that my opinion would hardly be worth
anything. But they insisted that it would be of great help if I would
listen to their plan and comment in a letter to them. So I listened and
then wrote a letter which said that the plan seemed to parallel the
N.D.R.C,, that the latter worked, and that to this extent the plan
seemed to me sound. So they went off happy.

But just about that time, apparently, the President became weary
of hearing about medical research. So he sent a message to the Bureau
of the Budget, which drew up executive orders, saying that he wanted
this medical show put under Bush, and that he did not want to hear a
damned thing more about it. I never found out whether this message
was in writing or just over the phone—at any rate I never saw it. But
things began to pop all over. Out of it came the Committee on
Medical Research which, with N.D.R.C., composed the new Office of
Scientific Research and Development.

Sam Rosenman ** and I drafted the order establishing the O.S.R.D.
—mostly Rosenman with me hanging hard on the outskirts. The order
assigned N.D.R.C. as one component of the new office, and that as-
signment brought the only change in the civilian membership of
N.D.R.C. to occur during its lifetime. I was relieved of the chairman-
ship in order to become director, O.S.R.D. Jim Conant became chair-
man of the N.D.R.C,, and he was succeeded as a member by Roger
Adams,* professor of chemistry at the University of Illinois, who had
served ably with Conant in Division B of N.D.R.C., which was con-
cerned with chemical problems, bombs, fuels, and gases. Besides mak-
ing this assignment and providing for an Advisory Council, the order
created the Committee on Medical Research, specifying that it should
consist of a chairman and three members to be appointed by the
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President and three other members to be designated by the Secretary
of War, the Secretary of the Navy, and the Administrator of the
Federal Security Agency, these three to be selected from the staffs of
the Surgeons General of the Army, the Navy, and the Public Health
Service. Rosenman and I got in the essential points in the drafting.
But there was one slip. I wanted to insert a careful statement of the
relations between the new Office of Scientific Research and Develop-
ment and the National Academy of Sciences and its operating arm, the
National Research Council. T was given a day’s delay to get it in, but
no delay occurred; the order was issued before I got a chance to revise
it, and it issued with no mention of the Academy. I was worried about
this, for we had rushed in where the Academy itself, because of its
historical background, might well have been called upon. I drafted an
explanatory letter from F.D.R. to Frank Jewett, president of the
Academy, and the President understood at once and signed it. This
was essential, for on medical matters we needed to work closely with
the Research Council. With that slip corrected, the problem of ap-
pointment was next to be faced.

Setting up the Committee on Medical Research was a far different
task from starting N.D.R.C. Soon after the executive order creating
O.SR.D. was issued, I told F.D.R. that he had handed me a hot
potato, as a few of the medicos were taking pot shots at one another
in the press, and I might have to bump some heads together. I re-
member well his answer. He said, “You go ahead and bump, and I
will back you up.” Like many a man from New England, I had
snorted at the New Deal, and I had been appalled at some of F.D.R.’s
political theory and practice. Together with almost every man I
worked with, in uniform or out, when war came I took the attitude
that loyalty to the chief must be absolute and untarnished. But there
was more than this. He gave me a tough job to do, never interfered
with me, and always backed me up in a pinch. What more could one
ask? Loyalty of a formal sort gradually gave way to something far
deeper and lasting.

The kind of backing I was to have soon became demonstrated. Not
only the A.M.A. but also the Surgeons General as a group had each
sought to set up a medical research committee under its control. And
here was a C.M.R. created by executive order as part of O.S.R.D.
Clearly this was a somewhat complicated matter. Hence I thought it
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wise to get in touch directly with the Surgeons General in seeking
suggestions for individuals whom I might recommend to the President
for appointment. And in doing so I told them I did not propose to
recommend to the President that they or their representatives should
select the full membership. I had to be sure that the new committee
did not become an arena for military service versus public health con-
tests or similar battles. They did not seem to like this much. The rest
of the story is rank hearsay; it would never be admitted in court. I
got it from a White House aide who has since died. But it sounds so
much like F.D.R. that I think it is probably accurate. As the story
goes, Admiral Ross T. McIntire, Surgeon General of the Navy, and
the President’s personal physician,*” went to the President to protest.
F.D.R. was signing a stack of letters, which the aide had brought, and
he continued to sign them as the protest continued. After a while
F.D.R. looked up and said, “Mac, what are you talking about?”
“Why, Bush and this new committee. He is wrecking the scheme at
the outset.” A long pause and more signing of letters, then, “Look,
Mac, I put that in Bush’s hands. He’s running it, and you get the hell
out of here.”

One reason I am inclined to believe something like this happened is
the fact that I had no further difficulties in relations with the Surgeons
General, and another is an incident which occurred a few days later.
Lew Weed *® insisted that he must be chairman of the C.M.R. and
indicated that, if he was not, he would not participate. I certainly
could not blame him. He was chairman of the Medical Division of
the National Research Council, and he had there built up a system of
committees which were working on military medicine. It was the
primary effective link between civilian medicine and the armed
services. Its only limitation was that it had no direct means of securing
government funds for its purposes, and hence could not be highly
independent. But Weed, for all his undoubted ability, was just not the
man who could give the leadership to C.M.R. that was essential;
leading medical men is far tougher than leading scientists or engineers.
Still, C.M.R. would get to work rapidly only if it could use those
N.R.C. committees.

So I explained my quandary to F.D.R. I did this in an elapsed time
of perhaps two minutes, for I had already learned that he liked it
short and to the point. He looked at the ceiling. Then he recited a
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rather formal statement. It expressed appreciation of all Weed had
accomplished (of which he probably knew nothing beyond what I
had told him). But he added that, for reasons he was not ready to
state, he did not wish Weed to take on the burden of chairman of
C.M.R. Then he grinned at me and said, “I'll give you that in writing
if you need it.” Of course when I repeated this verbatim to Weed,
that settled the matter, and Weed went on to work ably and effec-
tively as a member and vice-chairman of C.M.R.

It soon became evident that the one man for chairman was A.
Newton Richards.*” He had a distinguished record in medical research.
But, more important, he was a wise man, trusted by all who knew
him. It was a fortunate choice. Many years later, for he lived to be
ninety, I concluded that, of all the able men I have known, of all the
men of science I have known, he was the most fully respected, yes,
the most beloved by his colleagues and by everyone who knew him.

I called him in Philadelphia and told him that the next day I had
to give nominations to the President for the chairman and members
of C.M.R. I told him there was one individual who had been recom-
mended as chairman by almost everyone I had consulted, and that I
proposed to submit his name unless there was some strong reason
to the contrary. “Who is he?” “His name,” I said, “is A. Newton
Richards.” There was a long pause, then, “Christ!” I forget my an-
swer—it was no doubt something flippant. Another long pause, then,
“I'm coming down to see you.” He did, and the next day C.M.R.
was launched. I do not need to give the full structure of C.M.R. or
other parts of O.S.R.D., as Irvin Stewart has done so.*

My relations with C.M.R. were harmonious, no doubt because I
was careful not to interfere with professional judgments. Nothing
raises the hair of medical men more thoroughly than that. We did
have one minor jam, on the subject of bovine mastitis. C.M.R. recom-
mended a program on this and I turned it down. The reason I did so
was clear enough to me, but apparently not to them, for we went
through this process several times. The Appropriations Committee of
the House quizzed me occasionally to find out whether O.S.R.D.
was stepping beyond its proper boundaries, in particular whether we
were doing research which had been turned down within one of

* Stewart, Irvin, Organizing Scientific Research for War. Boston, Little, Brown &
Co., 1948.
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the regular government departments and picked up by us. There is
nothing that irritates an Appropriations Committee more than to be
circumvented. This proposed bovine mastitis program looked like
that sort of thing to me, and I did not propose to get in Dutch with
an appropriations committee, even if a lot of cows continued to have
mastitis.

There were also a few times, not many, when I had to come to
Richards’ aid. (Medical men seem to have more feuds than the rest
of the population.) But this was easy. All I had to do was to find out
what Newton actually thought and back him up in doing just that.
One irate researcher gave me an oration on the iniquities and ig-
norance of C.M.R. which took half an hour. At the end of it I told
him that if Newton cancelled his contracts they were going to stay
cancelled. I found later that this statement evoked cheers in a number
of places. In any event, the net result was peace and lots of progress.
Much of this was due to Dr. Chester S. Keefer,*® Newton’s executive
officer: Newton was no manager and knew it, but Dr. Keefer was.
He has had a long and distinguished history, not only in research on
Asian diseases, but also as an administrator, among other things as
the president of the American College of Physicians.

I have noted that most of the worthwhile programs of N.D.R.C.
originated at the grass roots, in the sections where civilians who had
specialized intensely met with military officers who knew the problem
in the field and who often, as time went on and mutual respect de-
veloped, saw to it that the civilians got their own impressions in the
field. When once a project got batted into form which the section
would approve, with the object clearly defined, the research men
selected, a location found where they could best work, and so on,
prompt action followed. Within a week N.D.R.C. could review the
project. The next day the director could authorize, the business office
could send out a letter of intent, and the actual work could start. In
fact it often got going, especially when a group program was supple-
mented, before there was any formal authorization.

With these provisions for quick action when it was needed, the
general pattern of operation of O.S.R.D. as a whole was tripartite.
Wherever possible, existing laboratories were utilized; if a group was
at work in a general area where either N.D.R.C. or CM.R. saw pos-
sibilities or recognized a need, that group, assuming competence, was
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called upon to go ahead with work under contract. Sometimes, how-
ever, the swift advances necessary called for the creation of new
major groupings of scientists and engineers, and for the provision of
suitable facilities for their use. Such, for example, was the Radio Re-
search Laboratory at Harvard, where able work was done on radar
countermeasures under the direction of Dr. Frederick E. Terman *
of Stanford. Work on the development of better radar meantime went
ahead apace in the Radiation Laboratory established at the Massa-
chusetts Institute of Technology where with Dr. Lee A. DuBridge,*
then of the University of Rochester, as director, and Dr. F. Wheeler
Loomis * of the University of Illinois as associate director, teams led
by such brilliant men as Ivan Getting,** Luis Alvarez,*® and many
others sped our knowledge of microwave radar to constantly greater
usefulness. At the California Institute of Technology, a continent
away, research on rockets and manufacture of rocket motors was
being pushed, and basic studies then made have their impact today in
the exploration of space.

The third form of operation in O.S.R.D. was especially true of the
work of C.M.R. This was the central coordination of programs on a
focal problem being carried forward in a large number of laboratories.
The great search for drugs to be employed against malaria is a case in
point. The program, in which C.ML.R. and the National Research
Council collaborated, was directed by an independent board, of
which Dr. Robert F. Loeb *® was chairman. Research laboratories,
agricultural experiment stations, pharmaceutical manufacturers, in-
mates of penitentiaries who volunteered their help—all pulled to-
gether. Some fifteen thousand new chemical compounds were syn-
thesized in this endeavor and tested in animals and some of them in
men before, finally, one superior to atabrine was achieved. Similar in
scope and effectiveness was the program for the production of penicil-
lin, in which major pharmaceutical companies merged their efforts,
the work being coordinated by C.M.R. When at last success was
accomplished, the precious small supply had to be rationed—the
medication used to treat the first service case had cost about $50,000
—and rationing was managed with consummate skill by Dr. Keefer.

As I look back on it, it seems to me that this swiftness in getting
things started, combined with the flexible scheme of operations, was
an important ingredient in the total program of O.S.R.D. It
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meant essentially that, as things moved readily up in the pyramid, the
inverse also occurred. I was, for one thing, F.D.R.’s scientific ad-
viser, as far as civilian scientific matters were concerned, and some-
times more broadly. He did not often call for advice, but when he
did, he certainly got it. I did make sure that my answers represented,
not my personal judgment, but that of the best qualified scientists or
engineers to be found. Sometimes I had a chance to check up before
answering. More often I had to answer at once, follow this up by
going to the right place in O.S.R.D., and, if necessary, COrrect or
supplement my remarks to F.D.R. at the first opportunity. There is
no doubt that this attitude, which was shared by all the top echelon
of O.S.R.D. in their contact with military men, helped greatly in
relations with men in uniform. It was in contrast to the attitude of
Cherwell *" in Britain who felt he was bound to give Churchill his
personal judgment on all such matters. In my opinion this procedure,
which certainly annoyed British scientists, was as much the fault of
Churchill as of Cherwell. The point is that I regarded myself as a
link between the President and American science and technology, and
not as an oracle or an expert on all matters scientific. I know F.D.R.
recognized this, although I never explained it to him. He asked a
question, and he got an answer. Sometimes the questions were on
touchy or political matters. But he always got an answer, and then I
scurried around to make sure I had made sense. F.D.R. no doubt fol-
lowed this course with others. It had dangers, serious ones. But he
found out what was going on.

As I noted, the order establishing O.S.R.D. called for the institution
of an Advisory Council, of which as director I served as chairman.
The Council brought together the chairman of the National Advisory
Committee for Aeronautics, the chairmen of N.D.R.C. and C.M.R.,
and the top military men from the O.S.R.D. organization to go over
policies—for example, the constantly harassing problem of deferments
from the draft. I cannot pay tribute to all who there contributed, but
I do wish to mention Admiral Furer.*® Relations with the Navy were
often troubled; I did not have the cordial understanding there that I
had with Secretary Stimson.* Admiral Furer bridged many a chasm
and earned the respect of all of us.

The establishment of the Council was one example of the way the
organization adapted as needs required. I want to mention a couple of
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others. Once N.D.R.C. had gone into action, and developments began
to come out of the laboratories and demand for them grew in the field,
some means of getting devices quickly into production became
needed. The first step was a special group headed by Fred Gordon *
which had the responsibility of speeding contracts by the armed
forces for new instrumentalities as they appeared. Known at first as
“few-quick,” it was the precursor of the Engineering and Transition
Office of O.S.R.D., which Gordon ably headed until November 1943,
when Paul A. Scherer ** became its skillful chief. The Office, which
was concerned with information-gathering, knowledge of production
facilities and supplies of strategic materials, and cognate problems
arising under the wartime pressures of industry, carried on to the end
of hostilities.

Just as contacts at home between the laboratories and industrial
suppliers had to be maintained, so, it soon became clear, for the best
utilization of new devices in the field we would often have to send
scientifically qualified men overseas to explain new equipment and
facilitate its getting into use quickly and effectively. Collaboration
with the service using the new device was essential. Hence in the fall
of 1943 we set up an additional subdivision of O.S.R.D., the Office of
Field Service. Its task was double—to see that the proper field per-
sonnel were available at the right place, and to help in the broader
question of the best use of new equipment in actual fighting. Karl
Compton became the first chief of O.F.S. A mission to the Pacific
theater of operations, in which he conferred with the Commanders
in Chief and other officers of both services, showed that there was
plenty of need for the sort of help O.F.S. cou'd supply. In this work
Compton’s skill and address were invaluable, and he was ably seconded
by his deputy chief, Alan Waterman,* who was to succeed him as
chief in midsummer of 1945, when Karl became director of the
Pacific Branch of O.S.R.D.

Innovations such as these, which took place within N.D.R.C. and
O.S.R.D. themselves, were testimony to the swiftly changing needs
of war. There was another organization, apart from O.S.R.D., im-
portantly concerned in the whole subject of new weapons. This was
the Joint New Weapons Committee of the Joint Chiefs of Staff. It
was set up originally because Secretary Stimson felt that there was
a need for machinery to correlate the work of the services and civil-
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ians. I served as chairman, and the services were at first represented by
Brigadier General R. G. Moses ** and Rear Admiral W. A. Lee, Jr.* *
The committee was, of course, entirely independent of O.S.R.D., thus
I wore two hats. In fact, I wore three after the Manhattan District
was established, as will later appear. Since I was director of O.S.R.D.
and also chairman of J.N.W., a useful channel was opened for all
sorts of matters. In spite of its somewhat grandiose name, J.N.W. did
not accomplish much in the way of resolving differences between
services. The reason was simple. If the Joint New Weapons Commit-
tee disagreed, all it could do was to refer the matter to the Joint
Chiefs, who would proceed to disagree on just the same basis. But
the Committee did form a link between civilian effort and top echelons
of the services, for it had a notable succession of military members.
It also had a succession of brilliant secretaries. Its subcommittees did
a great deal to bring civilian and military thinking together on tough
problems. I noted that, in general, in the type of argument that oc-
curred, reasoning about new and sometimes complex equipment, the
admiral was likely to be faster on his feet than the general, espe-
cially if the latter. was an Air general. Part of this was no doubt due
to the fact that the Navy had for years merged complex equipment
into its practice. Some of it, I think, was due to the transformation
then going on in the Air Force to an emphasis on team work rather
than on individual skill. It was also clear that the secretaries, all of
whom were exceedingly able younger officers, and who often had
some difficulty in keeping an utterly expressionless countenance
when discussion became a bit turbulent, had great and salutary in-
fluence in bringing the right men together about a table, especially in
subcommittees when such subjects as guided missiles were considered.
I had a grand succession of these young officers. They were, in order
of their periods of service, Colonel K. Maertens, Colonel B. L. Lucas,
Colonel Edwin Cox, Lieutenant Commander H. L. Vanderford, and
Colonel Harold P. Gibson. Every one of them wanted to get out of
Washington and into the field, and they all eventually did. But to

* They were succeeded, for the Army and Air Forces, by Col. Oscar Krupp, Major
General S. G. Henry, Brigadier General Grandison Gardner, Brigadier General
William A. Borden, Major General Curtis E. LeMay, Colonel G. W. Trichel, and
Major General H. S. Aurand; and for the Navy, by Rear Admiral W. R. Purnell,
Rear Admiral W. S. DeLany, Rear Admiral L. B. Richardson, and Rear Admiral
Jerauld Wright.
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each one I said that I would put no obstacles in the way of their leav-
ing, provided they found me an equally good officer to succeed them,
and this they always accomplished.

I want to tell a story about one of these secretaries, Colonel Cox.
He was from Virginia. He left me as we were working on the prox-
imity fuze, as I shall relate elsewhere. He was a Virginian, all right;
when I visited him after the war I saw in his dining room the flags of
the First Regiment of Virginia of which he was colonel, previous
colonels having included George Washington and Henry Clay. The
flags had on them battle streamers going back to the French and In-
dian wars. Just at the end of World War II Cox had an extraordinary
experience. He was then down by the Danube with a major and a
sergeant, examining a chemical plant. Drawn up on the shore of the
river was the whole Danube Flotilla of enemy patrol boats. The com-
mander of this fleet, anxious to surrender, and seeing an American
officer, came ashore and proceeded to surrender to Cox. Now Colonel
Cox says he was in doubt whether an American Army officer should
take the surrender of an enemy navy, but he took it. And, in token
of surrender, the German officer handed over a ceremonial dagger, a
beautifully constructed affair with the swastika and the Austrian eagle.
Some years later Cox presented this dagger to me, and it hangs in my
study with a suitably inscribed plaque. It is my only physical me-
mento of the war.

The relationship between civilian and military personnel went
through an evolution during the war. At first there was a gulf be-
tween them. Finally they became partners with mutual respect. At
first scientists were received at least with tolerance; they had interest-
ing ideas and not enough practicality to be embarrassing perhaps, but
engineers were something else again. Among older military men the
engineer was at first regarded as in all probability a thinly disguised
salesman, and hence to be kept at arm’s length.

Our military people were by no means alone in this mistaken view,
as may be suggested by this anecdote: Some time after the war, Prince
Philip came over to this country and paid an unexpected visit to the
National Academy of Sciences. Dr. Detlev Bronk,*” who was then
president of the Academy, hastily tried to get a group together to
greet him. [ hustled down to the Academy, and as we waited for the
others, the Prince and Bronk and I had a very congenial discussion
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about general matters, including current technological developments.
Just what it was that triggered the change I can’t at this distance in
time recall, and indeed it may well be that I then read into the episode
something that was not actually there. Anyway, there came a mo-
ment when the congeniality chilled, gave place to courtesy with less
warmth, and that moment occurred when the discussion brought out
the fact that [ was an engineer. As I remember it, I thought with a
sudden rush of disbelief, “Can it be that the low valuation that the
British usually allow the engineer has reached even the mind of this
versatile man?” For it was then true that to the British—and they have
not quite recovered from it yet—the engineer was a kind of second-
class citizen compared to the scientist.

This 1s the way things were at first in our relations with the mili-
tary in our war effort. So all O.S.R.D. personnel promptly became
scientists. I remember Hartley Rowe *° protesting against any such
designation; he was chief engineer of the United Fruit Company and
was used to tough construction jobs in the tropics. I told him he might
as well relax and enjoy it, so he became Dr. Rowe (which inciden-
tally was quite correct) and a scientist. The business of elevating the
scientist on a pedestal probably started with this move, and it has
certainly persisted and misled many a youth. Even recently when we
sent the first astronauts to the moon, the press hailed it as a great
scientific achievement. Of course it was nothing of the sort; it was a
marvelously skillful engineering job. Now that there is a National
Academy of Engineering, perhaps the title of engineer will recover
its just recognition.

Having mentioned the moon, I should elaborate a bit and admit
to a partial change of opinion. I opposed the moon race as it began.
I did so quietly before a Senate committee, and then held my peace.
My opposition rested on two points. One was that the scientific re-
sults expected by no means justified the enormous expense involved,
for the program called for spending money we badly needed for
other things. The other was that a race to the moon against Russia
made little sense to me in terms of our national security. But we
succeeded in that great engineering effort, and we got to the moon.
It seems to me that it is now folly to repeat that effort time and again,
for one thing because of the hazard that we may get men into space
and not be able to get them back, so that they would die there in full
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view of television. And such a disaster would cancel completely the
subtle great benefit we received from the whole program. Years ago,
Lindbergh flew alone across the Atlantic—a stunt pilot contesting
for a money prize—but he was the first man to fly it alone. That
flight gave us a great lift, gave the whole world in fact a boost in
morale when it was badly needed. We had then been wallowing in
filth, the newspapers had been filled with the sordid details of murder
trials, evil had been rampant in high places and duly spread before
us. Then came Lindbergh, and his dignity and modesty caused us
again to believe in our fellow men. So with the landing on the moon:
In the midst of gloom and petty wrangling we suddenly became
convinced that man could accomplish great feats of danger and skill.
It was worth the effort if it caused us, once again, to have confidence
in man’s ability to overcome rugged obstacles, and to rise above the
sordid, the petty, the commonplace, and the wails of those who tell
us we are doomed. It was a great, and badly needed, success. But not
in the way in which it is generally viewed.

To return to our story, it was not long before civilians and mili-
tary officers began to understand one another. The officers found
that “scientists” could bring together subtle physics and chemistry,
but could also do it in an exceedingly practical and hard-boiled
manner. The “scientists” found that the officers had something which
was new to them and admirable—utter loyalty, the ability to operate
smoothly in a rigid system, and the art of command. This tendency
toward mutual understanding and respect was greatly furthered by
a few individuals. I remember with what joy I learned that Tony
McAuliffe,*” back for a time from the field, was spending evenings in
rugged arguments with a group of keen men out of the laboratories.

A good illustration of the extent to which men of diverse back-
grounds learned to work together occurred in connection with the
proximity fuze. This was one of the great achievements of the war,
comparable in the overcoming of technical obstacles with radar or
the atomic bomb. It will appear in this account in other connections.
When the fuze first aicived at full-scale production, the building of
millions of shells thus equipped in a score of factories, I told the
Navy that it was time for them to take over. They said they would
make the production contracts, but they urged me to keep the tech-
nical control in the team that had done the development. I asked what
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would happen if this freewheeling group wrote a tough letter directly
to the Secretary of the Navy. The admiral I was talking to, not here
identified, said, “We would intercept it.” So I agreed to keep the
affair in O.S.R.D. provided they would attach one damned good
officer to my office for liaison. They certainly did—first Captain C. L.
Tyler ** and then Commander W. S. Parsons,* two of the finest men
I ever worked with. And the fuze went on to cut down kamikaze
attacks in the Pacific, to share in the answer to the buzz bomb in Britain
and Antwerp, and very decidedly to aid in turning the tde at the
Battle of the Bulge.

The greatest example of the merging of efforts of science, engineer-
ing, technology, industry, labor, finance, and the military is, of course,
that which brought about the atomic bomb. In scale relative to the
scale of its time, the building of the Pyramids offers a possible com-
parison. Never before in modern history, however, had anything of
the sort been seen—from the extreme reconditeness of the basic
science involved through the marshaling of thousands upon thousands
of workers of hundreds upon hundreds of skills, the creation of vast
communities, the building of laboratories and manufacturing plants
of a complexity never before tackled, to the final feverish pressure
of the Alamogordo test, the assembling of the attack bomb, and the
explosions over Hiroshima and Nagasaki that ended the war. That
story has been well told from various points of view by General
Groves *° and by others concerned, and is being recorded in official
history as I write this. Hence I do not undertake a record of the
detailed course of those events. Rather, I want to review some aspects
of the whole affair—those having to do primarily with the develop-
ment of policy, with some of the interpersonal relations involved,
and with the decisions that had to be taken as to who should do what
and why.

The whole affair started in January of 1939, and it started with a
rush. Niels Bohr ** came from Denmark to confer in this country
about experiments by two colleagues, Otto Frisch ** and Lise Meit-
ner,’® which indicated that a neutron could knock a uranium atom
into relatively large pieces and release great energy in the process. In
fact, Otto Hahn ** and Friedrich Strassmann ** in Germany had just
shown that one of these pieces was undoubtedly barium. Germany
thus might have been in a position to have a decided head start. That



OF ORGANIZATIONS 57

it did not was due to several reasons. One, very important, was that
Frisch and Meitner, his aunt, were refugees from German persecu-
tion; the race mania of the Nazis backfired on this occasion and on
many others. A second point is that the ruling group in Germany
knew nothing about science and had no sound relations with those
who did. This is well shown by the fact that German scientific
results then flowed freely across international boundaries, even
though Hitler was clearly headed toward war. Of course there was
a long, long road from the demonstration of fission to an atomic
bomb, but Hitler, fortunately for the free world, at that time saw
no need for scientists. It is pleasant to record, in this same connection,
that after Denmark was invaded, Bohr escaped and again came to this
country to help.

The whole concept of fission promptly came to a head in a con-
ference on theoretical physics sponsored by George Washington
University and the Carnegie Institution of Washington on January
26, 1939. At this meeting Enrico Fermi,® who had himself very
nearly arrived at the full concept of fission in 1934, suggested that,
when a neutron knocked uranium apart, more neutrons might be
emitted in the process. If so there was a possibility of a chain reaction,
the release of atomic energy, and a bomb.

After this meeting there was great activity and excitement among
physicists. The key experiments were repeated within forty-eight
hours in several laboratories. But it is important to recognize several
aspects of the situation as it then stood. First, there was no need to
prod the physicists, or to subsidize their efforts with government
funds during a considerable period that followed. They automatically
went ahead vigorously on their own. Second, the possibility of a
chain reaction was by no means proved; it depended on how many
neutrons emerged from the first atomic fission: if only one appeared,
there could be no. mass release of energy. In fact, during the year that
followed, there was one group who initially felt that no chain reac-
tion was possible and tried to prove it. If they had succeeded, this
would now be a different world, but I am not at all sure a better
one. Third, there was no real grasp on the part of anyone of the
enormous engineering job that would be required if success were
to be attained; actually it was a long time before this became fully
clear. And, even today, there is a lack of understanding of the es-
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sential and courageous contribution of the engineers to the entire
program, made clear by General Groves, and by Groueff and others.*
The development of the atomic bomb falls into two phases: first the
development of the underlying theory by the physicists, and the sup-
porting and extending of that theory by ingenious resourceful experi-
ment, and then the reduction to practice, at enormous expense and
with the overcoming of rugged obstacles by the engineers. And, be
it noted, in this second phase, the chemists and chemical engineers
made full and essential contribution.

As the intense work in the field of physics proceeded, an advisory
committee was set up to coordinate efforts and exchange information,
under the chairmanship of Lyman Briggs,” then director of the
National Bureau of Standards. It included prominent physicists and
representatives of the Army, Navy, and Bureau of Standards. It re-
sulted from numerous conferences of those who were then thinking
of possible military uses. Also there was a letter written to President
Roosevelt and signed by Einstein urging support. How much this had
to do with formation of the committee is not important; the com-
mittee was formed and did good work. The letter may have stirred
the President’s interest; I just do not know. He never mentioned it
to me, and I feel that he did not really grasp what might be involved
until much later. When he did grasp it, he certainly supported the
effort vigorously.

When N.D.R.C. was formed in June 1940, the advisory committee
was transferred to become a part of that organization. This was done
by a letter signed by F.D.R. In his book Roosevelt and Hopkins,t
Sherwood ** cites it and says, “Bush probably wrote that letter him-
self.” Of course I did. The step was generally welcomed and the
nature of the work of the committee was supplemented rather than
altered by the transfer. It gave the committee access to funds with-
out the necessity of going through the sometimes circuitous chan-

* Able accounts are given by Major General Leslie R. Groves, Now It Can Be Told
(New York: Harper & Bros., 1952); Stephane Groueff, Manbattan Project (Boston:
Little, Brown, 1967); William L. Laurence, Men and Atoms (New York: Simon and
Schuster, 1959). Richard G. Hewlett and Oscar E. Anderson, Jr., The New World
(Pennsylvania State University Press, 1962), Vol. I of a history of the United States
Atomic Energy Commission, is carefully researched and rich in detail.

t Sherwood, Robert E., Roosevelt and Hopkins. New York, Harper & Brothers,

1950.
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nels of the military organization. When O.S.R.D. was formed and I
became its director, the committee, later called Section Si, became
an operating rather than just an advisory body, and Conant,* acting
as my deputy, took over its supervision for me. No great expenditures
were needed at first, but they soon mounted. Conant assumed the full
burden of administration of the effort, and this became a heavy bur-
den indeed as the program ramified.

I do not need to review the long series of studies and reports on
atomic energy during this preliminary period when it was decided to
go full-steam ahead. This has been well treated by Hewlett and An-
derson, and more briefly by Smyth.t I wish to add only my personal
attitude as the subject progressed, an attitude which I believe was
shared by my colleagues. I had no illusion as to the gravity of the
decision. I knew that the effort would be expensive, that it might
interfere seriously with other war work. But the overriding consider-
ation was this: I had great respect for German science. If a bomb
were possible, if it turned out to have enormous power, the result in
the hands of Hitler might indeed enable him to enslave the world. It
was essential to get there first, if an all-out American effort could
accomplish the difficult task.

Many, I imagine, think that the great decision must have been made
as follows: The scientists prepared a program, they presented it to
the President and the senior military command, there were a series
of top-line conferences, and it was approved and launched. No such
thing occurred, nor could it occur. If there had been such meetings
the only thing the scientists could have said was, “Competent groups
think a bomb can probably be built, but do not know the real pros-
pects of success, or the probable cost.” If they had proceeded be-
yond this into the physics of the subject they would not have been
understood. Neither the President nor the Joint Chiefs of Staff under-
stood a great deal of modern physics. What actually happened was
that the scientists and engineers went ahead on their own, slowly at
first, but with gradually increasing momentum, and were supported
by the President who had confidence in them. They were also sup-

* See the account in his comprehens<ive My Several Lives. New York, Harper and
Row, 1970.

tSmyth, Henry de Wolf, Atomic Energy for Military Purposes. Princeton,
Princeton University Press, 1946.



60 PIECES OF THE ACTION

ported by Secretary Stimson for the same reason. Roosevelt did not
attempt to delve into the subject, to balance one piece of advice
against the other. As far as I know, he never discussed the subject
with anyone besides Mr. Stimson, General Groves, and myself until
it began to enter its final phases. But he certainly did understand, as
we approached use, the implications for civilization.

There is just one point I should make clear to supplement the
record, which has been adequately presented. The studies of possi-
bilities, the examination of severe technical obstacles in the battle
for success, centered in Section Si. Since I am no atomic physicist,
most of this was over my head, although I could understand some
of the technical problems. In my summary presentations to Mr. Stim-
son and to President Roosevelt, my job, as usual, was to furnish the
best, most reliable, opinions of those in a position to analyze fully.
Both men knew that this was what was being done and were thus
satisfied without probing beyond me. The converse was also true;
those from whom I sought these opinions for relaying also found the
system satisfactory. There were one or two impulsive actions—im-
pulsive but well intended—by one or two people, for instance, Ernest
Lawrence; *° but no difficulty ensued. Alfred Loomis’ * kinship with
Mr. Stimson (they were cousins) might easily have created a problem
but for Alfred’s care to avoid it. In general the whole team was con-
tent to stay in channels, as long as the members knew that the chan-
nels were not blocked and that there was no assumption of omnis-
cience at the top.

As the program mounted in volume and intensity, I began to be
a bit worried about this simple relationship, where on the one hand
I received through Conant the developing plans and increasing costs
and, on the other hand, had opportunity to tell F.D.R. only the bare
outlines. So one day I said to him that I would feel more comfort-
able if I shared responsibility, if I had something like a board of
directors. “Fine,” said he, “we will set it up.” And he did so then
and there in the form of a Top Policy Committee, made up of Mr.
Stimson, General Marshall,” Henry Wallace,* Jim Conant, and my-
self. Formal meetings were necessarily infrequent, for all were busy
men. After the appointment, when I presented recommendations on
the program to F.D.R., I would usually say, “This report has been
approved by your Top Policy Committee.” Actually, Mr. Stimson
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usually told me that I could assume General Marshall’s approval, and
this, coming from the Secretary of War, was not something I would
care to examine further. I had no real discussions with General Mar-
shall on atomic energy or on any other aspect of new weapons. He
was just too busy to spread his efforts beyond the range he covered.
He made great contributions to the war effort, in relations with the
Allies, in placing the right men in high command, but he did not try
to grasp the trends in novel weapons.

By December 1941 the program had arrived at the point of engi-
neering and actual construction of plants for producing material for
a bomb. I asked that a competent officer be made familiar with the
program with a view to turning over the construction work to the
Corps of Engineers. General Marshall appointed Major General
W. D. Styer  to the task. He was competent all right; I never had
the pleasure of working with a more competent and broad-minded
officer. He was with the matter throughout, and the greatest con-
tribution he made was in finding General Groves to head the Man-
hattan District. In his book Groves tells with a nice bit of humor
how he visited me, thinking he had been appointed when he had not,
and got a cool reception. And he also tells that we worked together
cordially and became friends. Styer was right when he insisted that
Groves was the man for the job.

Groves has told the story of the creation of the Manhattan District.
It was set up for two principal reasons. First, it made no sense what-
ever for O.S.R.D. to try to create the enormous engineering and con-
struction organization that would soon be needed, and the Corps
of Engineers was fully competent to do so. Second, we were rapidly
running into the expenditure of really large amounts of money, and
it was far easier to obtain these through War Department channels.
When the transfer of the project to the military was made, it was
made completely. O.S.R.D. might have retained the scientific work
and turned over just the engineering and construction, but it was far
better to have the whole thing in one package. Scientists chafed a
bit at times at being in a military organization, but on the whole the
setup functioned well.

Part of the plan for the Manhattan District, as [ worked it out with
Mr. Stimson, was the creation of a Military Policy Committee. This
consisted of myself as chairman, with Conant as my deputy, General
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Styer, and Admiral Purnell.** It served as a sort of board of directors
for General Groves. It met frequently, had no staff or secretary
present, kept no formal records, but provided a point at which every
important move could be discussed and closely examined. I know its
existence helped Groves. No one who has not been placed in a post
of heavy responsibility can realize what a lonesome feeling it is when
there is no equivalent of a board present, and one reports to a chief
who is rarely accessible. I felt this keenly in O.S.R.D., under the
order establishing which all authority resided in the director and was
exercised by his delegation, in contrast with N.D.R.C., where the
authority resided in the Committee itself. True, in O.SR.D. I had
the Advisory Council with whom to go over broad plans. But this is
not the same as appearing before a controlling board, where one is
called on to present and substantiate his plans, and from which one
can emerge with a feeling of renewed confidence. The atmosphere in
the Military Policy Committee was a friendly one. But it went into
tough problems in a tough manner and ducked no issues. For example,
with full information before it, it reviewed the plan to place Robert
Oppenheimer in charge at Los Alamos. Time, in spite of some inci-
dents that do us no credit as a country, has shown well that no
error was made in his appointment.

This completes the account of the main line of organization con-
cerned with new weapons during the war. There were other elements
that appeared when it was a question of whether and how to use the
bomb itself. Much has been written on this,* but there are a few
further words to set down.

Again this is not intended as an addition to the formal record.
I just wish to record some of the thoughts which were in my mind
as the time approached when a decision must be made whether or not
to use the bomb. I knew that Japan would succumb within a matter
of months even if the bomb were not used. But I also knew that an
invasion of Japan was already being mounted, that it involved several
hundred thousands of estimated casualties, and that once rolling, it
could not be stopped in its tracks. I also felt sure that use of the
bomb, far less terrible in my mind than the fire raids on Tokyo, if it

* Feis, Herbert, Japan Subdued (Princeton, Princeton University Press, 1961), is an
admirable review of this troubled time.
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brought a quick end to the war, would save more Japanese lives
than it snuffed out.

But there was another aspect to this heavy subject. By that time
I knew that civilization faced an utterly new era, and I felt that it
might as well face it squarely. I knew that nerve gases, delivered in
a dozen different ways, could be as terrible as an A-bomb. And I had
no illusions about the potential power of biological warfare. When
science became really applied to warfare, which occurred only dur-
ing World War II, it presented humanity with two alternatives.
Either it could refrain, formally or informally, from use of weapons
of mass destruction—not only the bomb but also gases and bacteria
and viruses—or it could thrust itself back into the dark ages. Over
twenty years have passed, and the world has understood and has
thus far refrained. If for no other reason I would justify the use of
the bomb at Hiroshima and Nagasaki because it was the only way in
which the dilemma could be presented with adequate impact on
world consciousness. Can the stalemate continue until the world be-
comes more sane? I think it can. And organized effort can expedite
that purpose.

The subject of organization should not be left without some treat-
ment of the form it took after the war ended. A complete review
would require a book by itself, or many books, but again my object
is just to fill in a few gaps, and to add some comments, on parts
where I was myself involved. This will not take long, for about three
years after the war ended, the stresses—and I have to add also the
frustrations—finally caught up with me; I proceeded to fold and go
out of circulation, and by the time I recovered my balance the whole
relation between government and the scientists and engineers had
taken new forms in new hands. I only hope I backed out of the scene
gracefully.

There are two aspects of postwar organization which have since
proved to be of great importance. First is the mechanism by which
government has supported research in industry and the universities;
second is the form of relationship within the Department of Defense
between military men and civilians, and between the armed services,
on the development of weapons. After the war ended, we might well
have gotten ourselves into a serious tangle on this whole matter of
government subsidy of research. When large amounts of money flow,
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from taxes, into an effort which the public, and to a considerable
extent its representatives, cannot understand, there is real danger
present. It can take the form of support of the inconsequential, of
bureaucratic control of universities, of waste, and of downright scan-
dal. As we look back I believe we can take pride in the fact that
we escaped all these dangers to a truly remarkable extent over the
years. And the fact that the momentum of the application of science
as the war ended was not lost has had much to do with our present
national strength, in an industrial and military sense, and also in our
standing among nations in the pursuit of science.

The whole program started when President Roosevelt toward the
end of the war called on O.S.R.D. for a report and recommendation on
postwar science. It was soon possible to gather together committees on
various aspects of the problem, for the men who could contribute were
already working together. It did not take five years to come to con-
clusions, as it sometimes does on such matters; it took only a few
months, for there was an extraordinary consensus of opinion. The re-
sult was entitled Science the Endless Frontier. It called for heavy fed-
eral support of the scientific effort in the postwar scene.

Not that there were not present those who feared such a program
would be disastrous. Frank Jewett, as good a friend as a man could
have, certainly thought I had gone berserk when I endorsed the rec-
ommendations of the various committees, joined them together, and
sent them to the President. He was sure that we were inviting fed-
eral control of the colleges and universities, and of industry for that
matter, that this was an entering wedge for some form of socialistic
state, that the independence which has made this country vigorous
was endangered. And there were some, I feel sure, who thought this
was some sort of a grandstand play by which a chap named Bush was
trying to perpetuate into the peace the authority he exercised during
the war. These latter were very far off the mark; I was as anxious
to get out of government as were nearly all of those who manned the
war laboratories.

That some form of organization was inevitable to carry on the
effort in atomic energy was clear. I do not need to review the jug-
gling which went on before this settled into its final form. The
Atomic Energy Commission has written its own history. This omits
some of the clash of personalities and the strange relations with the
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Congress. But I had personally no great part in the affair. My princi-
pal comment is that it finally evolved into a well-managed, sensible,
vigorous effort, and that the present and future use of atomic energy
for peaceful ends has certainly justified all of the effort and expense
which has gone into it.

It was inevitable also that the armed services would themselves con-
tinue to support research in civilian hands along the lines of their
special interests. The prompt establishment of the Office of Naval
Research for the purpose is a notable example, which I was glad to
help on its way.

But there would still remain a serious lack if the program included
no more than this, for basic research, fundamental research, would
hardly be supported adequately by those with special interests. This
gap was filled by the formation of the National Science Foundation.

To persuade the Congress of these pragmatically inclined United
States to establish a strong organization to support fundamental re-
search would seem to be one of the minor miracles. We in this coun-
try have supported well those pioneers who have created new gadg-
etry for our use or our amusement. But we have not had during
our formative years the respect for scientific endeavors, for scholar-
ship generally, to the extent it had been present in Europe. There
were some on Capitol Hill who felt that the real need of the postwar
effort would be support of inventors and gadgeteers, and to whom
science meant just that. When talking matters over with some of these,
it was well to avoid the word fundamental and to use basic instead.
For it was easy to make clear that the work of scientists for two gen-
erations, work that had been regarded by many as interesting but
hardly of real impact on a practical existence, had been basic to the
production of a bomb that had ended a war.

So Congress passed the bill and President Truman promptly ve-
toed it. There is a point here which warrants discussion. Truman
wanted the director of the Foundation to be appointed by him and to
be respon51ble to him, with the Board in an advisory posmon only.
For an organization which was to work closely with universities, this
was hardly the way to inspire confidence. When the bill was passed
the second time, I managed to convince Truman he should not veto
it again. But I did so on the basis that he was being given protection,
a buffer against those coming to seek favors. So we finally have a
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Foundation with its director responsible to a Board, and it works.
For one thing, a director operates with more assurance when his pro-
gram has been approved by a widely representative board that he has
convinced of the program’s soundness, rather than when he reports
only to a more or less inaccessible President with little time for his
affairs. There i1s a vast difference between an authoritative board
and one that is advisory only. Board members that have distinct re-
sponsibility take their duties very seriously.

We have somewhat this same general setup in the Atomic Energy
Commission, except that that Commission is small, and itself operates.
It works smoothly today because the chairman, Dr. Glenn T. Sea-
borg,* is a man of deep wisdom, but the Commission had its troubles
in the early days. A larger board, that just selected and supervised a
director, would have saved some headaches.

We had excellent organization in the old National Advisory Com-
mittee for Aeronautics, a board made up of military officers and other
government officials, plus citizens appointed by the President, which
selected a director and reviewed his operations. When this was trans-
formed into the National Aeronautics and Space Administration, it
took the form which President Truman preferred. I think this
was a mistake and said so at the time, for I have great sympathy for
the director who stands alone before the public and the Congress.
But the men who organized it did not agree with me.

The second problem to be solved, if all was to go well in the
postwar world, was that of coordination of research and development
within the military services. This was just one part of the broad prob-
lem of unification, but an important part. We had certainly learned
during the war the need for unitary command of armed forces in
the field. It was equally clear that unification was needed at home; it
no longer made sense to have two, and then three, services reporting
only to the President and otherwise going their own independent
ways.

There was much opposition to unification. Some of it was based on
the fear that there would emerge one man in uniform with absolute
control over all our armed forces, who would be tempted to defy
the civilian authority. I never felt there was great danger that a chair-
man of the Joint Chiefs of Staff would ever become, in this country,
a menace. But there was also opposition because services preferred
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to play their own games in the contest for appropriations. Neverthe-
less unification occurred and operated, confusedly at first, but grad-
ually better until we now have a system which makes sense. Its cen-
tral theme is, or should be, that the civilian authority is supreme but
leaves military judgment to military men, while making sure that
those who judge are the most competent officers to be found. And
with the corollary that the Joint Chiefs recommend the men to take
command 1n the field, support them on the home front, but do not
try to manage a campaign from a distance.

It has worked out well in the end, but there was a mistake at the
beginning. Forrestal ** should never have become Secretary of De-
fense. He had vigorously opposed unification when Secretary of the
Navy. To undertake then to operate the combined services placed
him in an impossible spot, as I feel later events proved.

Into this I was injected, and I probably should have had sense
enough to stay out. I became chairman of a Joint Research and De-
velopment Board, a voluntary association at first, and later established
by law. It was supposed primarily to coordinate programs between
the services and to plan future research. I took the point of view, as
presiding officer, that my job was not to plan but to see that the
officer members got together and did so. But this was not easy going.
If the Navy and the Air Force each had a program aimed at putting
a satellite in space, as they did—and a tough program at that, for
there was then no guidance system in existence which would work
for the purpose—my job was to see that it became a joint and fully
coordinated program. But it was not my job to try to dictate it.
Rather I should provide the means and the foram whereby the offi-
cers directly involved could accomplish it. And, if they didn’t, then
as the representative of the Secretary I should insist on officer mem-
bers that would. However, with Forrestal in the position where he
hesitated to rule either for or against the Navy, I couldn’t get very
far.

It must not be concluded from this that we did nothing whatever.
Quite informally, as a result of simple good will, a lot was accom-
plished in moving toward a more effective relation between services.
This was helped by the presence of a number of highly able officers,
many of them old friends of mine, and men of combat experience. It
was probably too early to expect more than this.
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What, after all, is an organization? It is merely the formalization
of a set of human relations among men with a common objective.
The form of organization is important. Far more important are the
men themselves, and their insistence on working together effectively
for a common end. The United States progressed rapidly on new
weapons and new medicine during World War II. Part of this ad-
vance was due to the fact that there was a body of science standing
ready to be applied. Part of it was due to the fact that there was
organization which worked. But the central reason was that military
officers, scientists, engineers worked together effectively in partner-
ship. This country faces many severe problems in addition to that
of avoiding all-out war. They can be solved only if professional men
insist on working together with intelligence, devotion, and mutual
understanding. When we look beyond our own concerns to those of
the world as a whole, to the continuance of the stalemate and ulti-
mately to the elimination of the need for it, we see that organization
in these terms, by men of good will, is the vital matter. The question
before us is whether men in power can become reasonable before
they become exterminated. To this end we must be sure we do our
part to make the stalemate last, and to establish understanding with
all those willing to understand.
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Ot Stumbling Blocks

T:—IE more complex a society, the more chance there is that it will
get fouled up. If it gets to be complex enough, just one small detail
can throw it all out of gear. It is like a television set with a thousand
electrical connections arranged to present Mr. Cronkite or Mr.
Brinkley for our edification; one wire becomes unhooked and the
whole thing goes poof. Something of the sort happened in 1929; the
blooper was a million innocents loaded with lots of money to gamble
on margin in the stock exchange. It could happen again, for some
other reason. In a complex society, too, there is a wonderful chance
to set up roadblocks. We have all seen them—the stumbling blocks
of smugness, greed, conceit, inertia, empire-building. Some are placed
by the stuffed shirt who takes pride in putting others, especially
younger others, in their places. We remember the big toad in the
small puddle who thinks he is still the chief toad when the puddle has
become an ocean. Beside him belongs the dull-brained traditionalist
who was doing something in a set way forty years ago and sees no
reason to change now. One could multiply examples, but to do so
is hardly necessary. Every reader can supply his own.

When he knows that stumbling blocks may get in the way of a
joint effort in which he is engaged, a man who is light on his feet
tries to anticipate them, to figure out where they may arise and why,
and how best to evade them. This means that he tries to figure out
strategies—even stratagems, if necessary—to get them out of the way
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so that the work can go ahead. Planning strategies means taking into
account the personal quirks of some individual who almost always
is the source of the blockade, and devising ways to annul his block-
ade by disarming him, by avoiding him by an end run, or, if neces-
sary and possible, by knocking him on the head, figuratively of course.
The justification is the importance of the work and the depth of one’s
commitment to it.

These hazards occur whenever men must work together in organi-
zations—in business, campaigns, research, what have you. They are
found in military undertakings, especially when collaboration be-
tween civilians and the military is vital, as in time of major war. In
this chapter I shall discuss primarily a particular sort of stumbling
block. It appears when an officer in high command has a fixed con-
viction after technical progress has made it obsolete. It also occurs
when a relatively unintelligent individual suddenly boosted to con-
trol of important military procedures, as is bound to happen occa-
sionally under the stress of war, throws his weight around for effect.
Unfortunately it also occurs because highly capable officers become
so severely burdened that they just cannot find the time to keep up
to date. It occurs in especially difficult form when some section of
the vast military organization has developed special skills and the
vested interests that go with them, and has walled itself off from
interference not only by civilians but also by other military branches
or even by the high command. However this sort of thing occurs,
it is a lame leg in the march of progress and we need to overcome
it or avoid it. Sometimes in civilian-military joint efforts, barriers
are salutary, for they are no more than a justifiable defense mecha-
nism against interference by cocky amateurs or conceited authority, as
will be discussed in the next chapter. But we are most concerned here
with obstacles to progress. A bit of review will be in order, for the
same human traits operate today as always.

The United States came very close—too close—to being defeated
in each world war by the submarine. This is a fact that we should
not forget. And we should be equally mindful of the reason why
we ran so near to the line of disaster. It was the fact that we needed,
and did not have in the beginning, an effective collaboration for the
development, not merely of defense, but also of retaliation and
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counterattack against the submarine. And because we did not, we lost
precious time and nearly lost the war.

We were fortunate enough in the second war to get such a joint
effort working in time—that is, to bring it about that the groups con-
cerned sank their differences and ultimately entered upon genuine
collaboration. In the first war, I saw the beginning of this process in
a small way; it was weak, and the collaboration, even toward the
end of the war, was nothing to be proud of. I made my first ac-
quaintance with submarines during that war, in a program on antisub-
marine devices, specifically on short-range submarine detectors. My
efforts did not cause the Kaiser any embarrassment, but they did
teach me a bit about how to develop new weapons in time of war, or
rather how not to do it.

The story of the submarine at that time was of course very dif-
ferent from what it was in the second world war. Submarines could
not then descend to great depths, so they preferred to operate in
rather shallow waters. Their usual procedure, when they could hear
the propeller of a destroyer or of one of the wooden antisubmarine
boats chasing after them, was to sit on the bottom, turn off all their
equipment so that they would make no noise, and simply wait until
the pursuer went away. These were perfectly good tactics. The
U-boats could not sit down in water that was much more than a
hundred or a hundred and fifty feet deep, but waiting it out at that
depth completely baffled the attack. There was thus a need for some-
thing which could locate enemy U-boats when they were sitting on
the bottom, and locate them accurately enough for surface craft to
drop depth charges—ashcans—to clear them out. Several Navy groups
and others went to work on the problem.

My own scheme was a magnetic bridge affair. I put an alternating
current magnet on a wooden subchaser, with a pickup coil, and a rig
for balancing out the voltage normally developed. It used the prin-
ciple that has been used in many ways since, in mine detectors, even
burglar alarms. One simply creates a field and so balances a receptor
that, when the field is disturbed in any way, there is a signal, usually
a tone heard in earphones. My crude apparatus gave a nice signal,
suitable for dropping a depth charge. As one approached a sub-
merged submarine, the signal tone gradually increased; when one was
just over the target the tone abruptly dropped to zero; then it picked
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up again and died away as one left the area. I remember a test on a
tame submarine sitting on the bottom to which was tied a small boat
with two sailors in it. I was below in the research vessel—a wooden
subchaser—at the instrument, and on my signal a smoke bomb was
to be dropped over the stern to test the accuracy of the apparatus.
After sitting a long time with earphones on my head, I finally got
a signal. It dropped to zero. I yelled “Fire,” and went on deck. All I
could see was a cloud of smoke with an oar sticking out of it and
beating away at the smoke bomb, smack under the bow of the
small boat. Of course a proper understanding with the gunners who
fired that smoke bomb had helped accuracy a bit.

The arrangement for submarine studies at that time was this: The
National Research Council had a committee on antisubmarine war-
fare, of which Robert A. Millikan * was chairman. This civilian group
was working with a committee of naval officers. Thus there was a
pardal system for collaboration. But the trouble was that the civilian
committee had no money. All it could do was recommend. Although
military officers became avid for a new development once it had thor-
oughly proved itself in the field, they were not at that early date likely
to get enthusiastic about a weapon in embryo. I will come back to this
later. I presented my idea to Millikan, and somehow I did not seem
to hit it off with him. Hence I never appeared before his committee
or the Navy committee.

At that time, though, I was consulting for a little company called
AMRAD, wholly owned by J. P. Morgan which I shall mention
again later in this book. It was much easier to convince the AMRAD
people than the constituted authorities that they should support my
submarine detection idea. I may have implied that the device would
have use, after the war, in tracing ore bodies or the like. At any rate, [
spent Mr. Morgan’s money throughout the war, and this gave me a
unique measure of independence. I do not know whether Mr. Morgan
knew how his money was being spent, but I am sure he would have
approved if he had. Since I was not in uniform and took no govern-
ment money, I was a maverick; in my youth I had been taught that
the most 1ndependent being in existence was a hog on ice, and I
emulated a hog on ice. When the war ended, I went into uniform as
a Naval Reserve officer, to show there was no alien feeling, and had
many years of pleasant association in the Reserves.
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When I look back on it, I think what a crude idea it was that I
was pursuing. Soon after I started I found that my generator had lots
of harmonics in its output which would give unwanted noises, and
[ had to get rid of them—filter them out. I knew a bit about the theory
of filters, but almost nothing about the practice.

Colonel R. D. Mershon * was the Army officer attached for liaison
with the Naval committee. He helped me more than the entire Navy.
He introduced me to Michael Pupin,* who was supposed—I think
erroneously—to have invented filters, and I visited Pupin in his New
York office. The visit was not helpful. He made me sit at a distance
from his table so that I would not see the profound memoranda, if
any, thereon. I came away with the conviction that one of three
things was true: he thought there was no use trying to help me, or
he did not care to assist in the antisubmarine campaign, or he did
not understand how a filter worked. I believe it was the last; certainly
the explanation of filter operation he gave me did not make sense.
But the Bell Laboratories presented me with a nice filter that worked,
and my harmonic problems were solved. They could make good
filters because Campbell ° had worked out the theory correctly and
completely, as Pupin had not. Campbell was a giant in my eyes. Many
years later, I had opportunity to pay just tribute to him when his
collected papers were published.

All seemed to be going well. I detected many tame submarines; a
test to find out whether the instrument would stand depth explosions
was successful. That test nearly wrecked the subchaser, but the de-
vice still operated. Then came a shock. The Navy insisted that the
gadget was of no use on a wooden ship; it must be put on an iron
ship, a destroyer, for example. I was pretty sure it could not be done.
The magnet and coil would have to be draped over the side, for the
alternating magnetic field could not penetrate the steel plates of the
hull, and the reflections from the varying water surfaces would raise
hob. But I was young and foolish, I did not get a real chance to argue
my case, the decision to use a destroyer had been made by some
senior officers who knew even less physics than I did, and so I went
to work and wasted six months trying to adapt the equipment to an
iron ship. Then a decision came down from the heights that, after
all, they wanted it on wooden subchasers.

So at AMRAD we put the device into production, making one
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hundred sets. We even got three of these to the North Sea where they
were installed on British subchasers. They were technically success-
ful and detected British submarines. Then the war ended, and no set
had ever found a single German submarine. But I had learned quite a
bit about how not to fight a war. That experience forced into my
mind pretty solidly the complete lack of proper laison between the
military and the civilian in the development of weapons in time of
war, and what that lack meant. If there had been any such thing as
our later system in operation at that time, the problems would soon
have been thrashed out, and a competent committee, made up of
military men and civilians, would have decided that the detectors
ought to be rushed into wooden ships and that the conversion for iron
ships was absurd.

One other point on the lack of haison and what it meant: Toward
the end of the first war there were several other groups, about whom
I knew nothing, working on this same problem. One group was trying,
by trailing a wire which had some nonpolarizing electrodes on it, to
pick up stray currents from the submarine resulting from the electro-
lytic effects produced, for instance, between a bronze propeller and
a steel hull. T did not even know they were working on it untl one
day down at New London I went aboard a craft and saw the gear. I
asked them what they were doing and they told me. I asked what
troubles they were having and they said, “The stabilizing of the
galvanometer on shipboard sufficiently so that we can get proper
sensitivity.” I said, “Why don’t you use a prOt instrument? Weston
Instruments has just gotten out a very sensitive microampere meter
of this form.” They had never heard of it. They got one and put it
on deck, and it promptly proceeded to work all right.

The point is that their scheme was a lot simpler than the gadget
[ was developing. It was not as good in some ways, because my device
signalled by the cessation of the tone when the seeking ship was im-
mediately over the submarine and theirs gave the signal later, but their
device was simple, was cheap to build, and could have been put into
use in quantities in a hurry. But it also never did arrive. I think if
I had known about that system and known that there were non-
polarizing electrodes that would work that way, as I did not, I
probably would have seen how the two ideas could have been com-
bined. The reason they were not was that there was no centralizing
group able to bring together parallel efforts and compare them.
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Another incident in point is that Ernest Fox Nichols ® was also
working on magnetic submarine detection, using a dipping needle
affair. One day he came aboard a yacht on which I had my stuff in-
stalled. I was engaged in adjusting the rig by detecting a locomotive
that went by on a track, a hundred yards or so away. When he found
I could do that rather positively, he told me his instrument could
never equal mine when operated on shipboard, and I believe he
abandoned his program. Here, again, was a case of complete absence
of correlation between similar efforts.

Twenty-odd years later, as we faced an even greater war, we were
in some senses better prepared than we had been before. The peril
confronting us was far more complex, it is true, but we did have the
considerable advantage that our organizations, military and civilian,
were more versatile and adaptable, and especially that civilian science
and technology were focused in an organization that was not limited
merely to making recommendations but on the contrary had ample
funds of its own with which to initiate projects and to press forward
with work. There still remained, however, the crucial matter of
evolving or establishing that true collaboration through which the
several agencies, military and civilian, American and British, might
fully and genuinely support one another in the great endeavor. Again,
the story of submarine warfare well illustrates the problem and what
was done about it.

We nearly lost out again in the second war because of the sub-
marine; the margin was critically close. One reason was that on en-
tering the war we were altogether too cocksure on the subject and
were slow in getting innovations into effect. The system of bouncing
echoes off a submarine, called ASDIC by the British and SONAR
by the Americans, had been developed during the peace, and it was
thought to provide an answer. Certainly it was thought—that 1S,
thought by the Navy with no real consultation with anyone else—
that when a submarine once came within the range of a destroyer
equipped with sonar, it could not get away, and would be followed
until depth-charged to destruction. I never heard of adequate peace-
time tests; perhaps there were some. But, as experience later showed,
there were lots of tricks that could be worked by a smart skipper on
a submarine, and the depth charges of the time, the ashcans, un-
changed from the first war, were absurdly crude in operation, while
the speed, allowable depth of submergence, and maneuverability of
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the submarine were much improved. However, when N.D.R.C. was
formed the appropriate admiral made it crystal clear to me that the
Navy did not want any help from anyone on anything concerning
submarines. Incidentally, this was about the only case of overcon-
fidence we met during the war.

This matter of ashcans will bear emphasis. Only after several years
of the second war did the top brass finally discover that such depth
charges were not much good; they sank so slowly that a deep sub-
marine had plenty of time to get away. Destroyer skippers said that
sometimes they even boiled back up to the surface in the wake of a
fast moving destroyer. Yet the Navy entered the war with the ashcan
as their only method of destroying a submerged submarine. They
had not built explosive charges that would sink rapidly; they had not
even made tests to find out how fast an ashcan would really sink.
Such a test could have been made in an afternoon by two sailors with
a piece of knotted string and a stopwatch. But for two years or more,
crews of young men struggled with rough seas, watched merchant
ships they were guarding go down, torpedoed; indeed, lost their own
lives, while supplied with our absurdly inadequate weapons.

Anyone who reads the accounts of antisubmarine warfare in the
first years of World War II is bound to be impressed by the fre-
quency with which depth charge attacks were made with no result.
It is easy enough now to see why. The U-boats could submerge to
several hundred feet, and do so about as rapidly as an ashcan would
sink. A fuze on the ashcan had to be set to explode it at a chosen
depth. It was later established, too, that the ashcan had to explode
within some thirty feet or less from the submarine hull if it was to
cause fatal damage. The chances of a successful attack were small in-
deed. All this should have been known, and acted on, before the war
started, not after Britain was on the verge of being starved out. It
could have been acted upon in time even after the war started in
Europe, had it not been for self-imposed ignorance or stubbornness
in high places.

How can an able organization such as the United States Navy (and
it is and was able) get into such a frame of mind? Stubbornness was
also shown plenty of times later, by delay on hunter-killer groups, by
torpedoes in the Pacific which wouldn’t go off. I think there are two
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reasons. First, the organization was tight, and all decisions were made
by a top brass old-fashioned technically. Second, these decisions, once
made, were not reviewed, were not even commented upon, by any-
one whatever. This is serious business in a modern world. Take the
matter of battleships. After the sinking of Prince of Wales and Re-
pulse near Singapore in the fall of 1941, it was evident that the days
of the battleship were numbered. This disaster occurred right after
Pearl Harbor. Two of the finest, most modern British battleships left
Singapore without proper provision for air cover, depending on their
own antiaircraft guns for protection. They were attacked by Jap-
anese land-based aircraft and swiftly sunk with great loss of life. Yet
we had plans to build a whole fleet of magnificent new battleships,
which would never see real service, and it was only after Midway
that the situation was fully grasped throughout the Navy. Midway
was the turning point of the Pacific war. It was a battle between air-
craft carriers almost exclusively. We won, with forces that were far
inferior, because of the magnificent judgment and energy of the top
naval command, the devotion and sacrifice of our pilots, and, above
all, the skill of our intelligence officers. During the whole battle a
fleet of Japanese battleships stood off and never entered the fight, and
after it was over they just went back to Japan.

But weren’t the flaws in such decisions as that to complete battle-
ships after their days were clearly numbered revealed on review in
the Joint Chiefs of Staff? Not at all; the other chiefs would never
claim competence on a Navy matter. How about the appropriations
committees of Congress? They were hardly set up for a technical
and strategic review, although they could have insisted on one. But
there were plenty of keen young naval officers who knew their way
around. Certainly they did; they knew it too well to try to argue with
the brass. How about the President? F.D.R. knew a lot about the
Navy. He did not force his opinions on military men, and hardly had
time to review such a matter thoroughly. Churchill would have made
his own judgment, whether his grasp was or was not complete, but
interference by lay civilians in technical and strategic military mat-
ters is not the way to do it. What was needed, what is still needed, is
complete searching examination by a competent professional group,
the members of which have no personal stake in the outcome.

I am here entering upon a very controversial subject, namely, the
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extent to which the civilian authority should enter into military
decisions. I know exactly where I stand on it. It breaks down into
two distinct parts. First is the question of command in the field, and
we have finally gotten this into good order. In any theater of war
there should be a single chief commander with full authority over all
forces in the theater, land, sea, and air. His mission should be given
to him by the Joint Chiefs of Staff after approval by the President.
This approval is given by the President on the advice of his Cabinet.
This is essential, for missions have political and economic repercus-
sions. We should not have much doubt on this point as matters now
stand. The Joint Chiefs of Staff should have no power to alter such a
mission, once assigned, without securing renewed approval. Nor
should they interfere in the slightest degree with their commander in
the field as he carries out the mission. They should watch him—
closely—and if he falters they should promptly recommend his relief
and replacement. They should operate the home front to ensure that
he is furnished men, supplies, and weapons. They should, in so doing,
balance the needs of the several theaters in accordance with the ap-
proved policy as missions are approved or altered. But they should
not interfere with the judgment of the field commander. All this is
now well accepted. It is interesting, in this connection, that during
World War II the President of the United States, under the Con-
stitution the Commander in Chief of the Armed Forces, did not in-
terfere with the judgment of military officers on military matters,
while the Prime Minister of Great Britain, not formally or legally
Commander in Chief, did interfere. He interfered by suggestion,* it is
true, but his were pointed suggestions. He also inspired his country
to a supreme effort when the cause seemed almost hopeless; let us not
forget that as we individually pass judgment.

The second part of the problem concerns the planning, develop-
ment, and procurement of systems of weapons, and this goes on both
in peace and in war. It involves bombers versus missiles, large carriers
versus small carriers, transportation and bases, and emerging systems
still in embryo. Here the final decision should not be made by a

* He showed one such to Eisenhower before he sent it. Ike said to him, “If as an
American commander I received such a message from the President of the United
States, he would expect my resignation to be on his desk tomorrow morning—and
I would make sure that it would be there.” Eisenhower, Dwight D., Mandate for
Change, 1953-1956; the White House Years. Garden City, Doubleday, 1963, p. 31.
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single individual with unlimited authority. Yet it should be made
within the military structure and should not be imposed from above
by the civilian authority. What the civilian authority, the President,
should do is to insist that what is done be done well. This involves,
of course, deep study and planning, the opportunity for dissenting
opinions to be fully expressed the brmgmg to bear of diverse dis-
ciplines, financial, economic, scientific, engineering, management.
But it should involve one more thing. The final program, of course,
must be approved by the President and the Congress. It should also
have approval, after study, by a highly competent professional group,
not made up of those who constructed the plan, nor those who will
carry it into effect, but by a predominantly military group with some
outstanding civilian membership and full civilian professional advice,
and above all, a group that is genuinely independent. Can such a group
be assembled? It certainly can. There are plenty of vigorous, alert
retired officers who would be proud to serve in such a capacity. They
may be a bit out of date technically, but they would not long remain
so if surrounded by keen young ofhcers and civilian technical ad-
visers. There are eminent civilians, with sufficient military experience
to understand, who have public respect, and would be willing to serve
as well. In addition to its great direct value in providing impartial
ob]ectlve judgment of a proposed military development, such a re-
viewing group would make another highly desirable contribution.
This would appear in the delicate relations between the military
services and the universities. The military is bound to call upon the
universities for help, for many of the best scientists and engineers are
there located. It would certainly do no good, to the country gener-
ally, to try to attract them away. Moreover, the universities are not,
and should not be, concerned with whether or not a program results
in commercial production. But a university and its faculty certainly
need assurance that a projected program makes sense. They should
not be called upon to render this judgment themselves, but they
should be assured that judgment has been made by a fully competent
body. The university should itself then judge whether such a program
fits into its affairs appropriately, whether its presence will enhance
the university’s primary functions of educating men and advancing
knowledge. It should also judge whether the pursuit of the proposed
objective will or will not benefit the general esprit de corps of its
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entire organization. But it should be asked to carry on only things
that have been fully studied and endorsed after such study, and to
carry on development only, not production or the supervision of
production.

The question is sure to be raised whether such a reviewing group
will not take over some of the functions of the Joint Chiefs of Staff.
The answer is yes. And the only way for the Joint Chiefs of Staff to
protect themselves is to see to it that the review boards are formed,
and are adequate and fully supported. But will not the presence of a
reviewing group cause delays? A properly manned board will prevent
them, by substituting sound professional judgment for bickering,
horse tradmg, and stubborn blindness. When we get this sort of thing
we shall have genuine, intelligent, central military planning, fully
coordinating our three armed services. We shall have one war plan
instead of three more or less interrelated ones. But we will not get
such a system until we have a President and a Secretary of Defense
who both understand and insist on it. As it is, the subject doesn’t even
appear in the political platforms. Yer it is central to our defense.

To return to our review, it took patience, skill, good fellowship,
and time for O.S.R.D. to bring about cordial relations with the Navy
on all such matters as antisubmarine devices, and that such relations
finally eventuated was due to such men as Jack Tate, Tim Shea, Keith
Glennan,” all of whom contributed mightily. It was also due to the
movement into positions of authority of able young naval officers,
who knew how to work with civilians, and also knew how to work
around reactionary brass.

The U-boat was finally brought under control in World War II
by a dozen or more new devices and methods. It is interesting that,
in the same period, the Germans produced only one really new ad-
vance on the submarine itself, namely the schnorkel, and they pro-
duced that too late to be of much help to them. Dictatorships have to
use, for the safety of the dictator, rigid lines of authority, and rigid
schemes do not produce the best innovations. The same thing is
illustrated in the atomic energy field, where the Germans got no-
where, and the Japanese did not even start.

Nor can a dictator be flexibly minded; he may suddenly find his
flexibility somewhat overstrained. The best atmosphere for an in-
dependent agency is in a democracy. Even there it cannot be made
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to work, in peace or in war, unless the chief executive understands
and supports it, unless he insists on it.

One incident illustrates nicely the advantage of an independent
civilian activity on weapons, and it also illustrates the value of inde-
pendent military command in the field. The German submarines
constantly made radio reports to home base by radio, presumably
because the German High Command did not dare to leave them on
their own. By direction finding on their radio transmission, we—and
the British—could tell to a remarkable degree where the submarines
were. We also could to some extent learn what they said. This fact
helped to route convoys away from them, and it helped to find them
when hunter-killer groups came into use, and long-range aircraft
were used as submarine killers. But a way in which to direct the
hunters accurately to the position of the hunted was much needed,
and this soon appeared. As it did there nearly appeared a crack in the
fine British-American scientific collaboration.

The British got there first. They developed a system by which a
ship or an aircraft by prec1sely timing the arrival of radio pulses from
a number of shore stations could determine its own location, with
truly remarkable precision. This system was of such great importance
in their bombing program, as well as in antisubmarine activities, and
was so vulnerable to enemy jamming that extraordinary measures
were taken to keep it secret. The British told me about it, and also
Conant, but asked us to let it go no further. We agreed, as this request
was thoroughly in accord with policy under which sensitive informa-
tion of possible great value to the enemy was not transmitted beyond
those who needed it in performance of their assigned tasks. Then the
Radiation Laboratory at the Massachusetts Institute of Technology
came up with essentially the same idea in the form of LORAN, now
used for marine investigation all over the world. Fortunately, the
British believed us when we told them that what had occurred was
independent invention, and fortunately the secret was well kept and
jamming was not a serious problem.

As was typically the case, the American Navy and Air Force were
only mildly interested in this gadget at first. The Navy made some
tests—and attributed to the new method all the errors they found in
position finding, which were mostly those of the old system used for
comparison. For a while there was no excitement. Then, suddenly,
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everybody wanted the new equipment at once, the Navy for anti-
submarine work, and the Air Force for its ferrying of aircraft across
the Atlantic from Brazil to Africa. There were in existence only a few
sets made by the Radiation Laboratory as a part of its research; to
make more would take some months. In passing, it was important
that the word “Development” appeared in the title of O.S.R.D. and
that the Appropriations Committee of Congress, under the chairman-
ship of Congressman Cannon, saw the point and supported the idea
that the laboratory could proceed beyond research and build hardware
to demonstrate its accomplishments. So those few sets had been made
by the Radiation Laboratory, but they were not nearly enough. There
was a meeting in the Chiefs of Staff Building to sort out the matter,
and I presided. The argument became warm, and officers ignored
the chair and went after one another directly. So I tapped the table
and said, “Gentlemen, you seem to overlook a point as you argue; I
‘own’ these sets.” The discussion then became more orderly, and an
agreement was reached. This seems like a small matter, but it was not.
It illustrated forcibly that orders could be given to O.S.R.D. only by
the President of the United States, and he never gave any. Collabora-
tion usually occurs only between equals in authority. This does not
mean that O.S.R.D. was accepted into the top military councils
where strategy was determined. It was not, as is recited elsewhere in
this book. But the agreement that was reached on this matter moved
us a long way toward mutual respect, out of which only can arise
genuine concert of effort in a common cause.

There were a lot of antisubmarine weapons that finally came into
use, among them MAD, magnetic airborne detection of a submerged
submarine, which made my World War I attempt at magnetic de-
tection look amateurish indeed. The greatest of all was centimeter
radar. Developed at M.IT., this was a form of radar using very short
wavelengths and hence giving great detail. It rendered an aircraft a
powerful enemy of the U-boat. It was no minor accomplishment; the
Germans never produced it, nor could they counter its use. There
were also forward-thrown depth charges, Mousetrap and Hedgehog.
Sonar was developed to give distance as well as direction, and to
distinguish a moving submarine from stationary decoys the hunted
submarine could plant. The most striking new weapons were the anti-
submarine rocket and the Mark X mine, so called. The former was a
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terrifying weapon. I saw it tested early in Britain, and that test scared
me plenty. An airplane would come in at treetop height, zoom up a
bit, dive a bit, and as it pulled out with a great roar, release six
rockets at a target. At sea these solid-headed missiles would take a
long shallow underwater trajectory and would go clear through a
submarine they encountered on the way, leaving great holes, often in
inaccessible places, through which the sea poured in. The Mark X
mine was a self-propelled target-seeking torpedo. Dropped in the
swirl where a submarine had just submerged, it would listen to the
sound of the submarine’s propellers and steer itself to run into the
submarine with fatal results. I want to tell three stories about these
weapons, each with a purpose.

The first has to do with invention. I have noted that, of powerful
antisubmarine weapons, one was British, one was American, and one
was produced independently on both sides of the water. But an im-
portant point is this: In no case did I know who the individual
inventor was, nor did I care. Moreover, the men in the laboratories
did not care either. For one thing, once a problem became clear, the
invention, if a useful one, was bound to appear, if not made by one
man, then by another. For another thing, in general no one was look-
ing for personal credit. Oh, there were a few with that motivation,
on both sides of the water. But the general attitude in laboratories
everywhere was, “The hell with the credit, get on with the job.” That
attitude was nearly universal, and it was genuine.

There was a patent department in O.S.R.D., operated by Captain
Robert A. Lavender ® of the Navy. There had to be. For example,
consider the group at the Radiation Laboratories at M.L'T. They
came from universities and institutions all over the country. Certainly
it would be absurd for M.I.T. to own patents on the inventions which
emerged. It would also have been absurd to have them the private
property of individuals, if the equities in the matter could be sorted
out; no one wanted this to occur, and to try it would have spoiled
morale. Yet patent applications had to be filed, for otherwise, under
the law, individuals who were by no means the original inventors
could have obtained valid patents, and those would have been obstruc-
tions to cause untold confusion and inequity in the postwar world.
So hundreds of patent applications were filed by Captain Lavender,
assigned to me as Director of O.S.R.D., and by me dedicated to the
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public. Thanks to the good sense of the officers in Lavender’s office,
the whole thing was done with a minimum of annoyance to the labo-
ratories, who accepted the system, once it was explained to them, as a
necessary evil. I suppose that in the process I personally destroyed
more property in the form of patents than any other man living, and
this needs a word of explanation. A patent is property, created by the
government under the statutes which became law under an explicit
authorization in the Constitution. The purpose of issuing a patent is
not to reward an inventor, but to enable the investment of venture
capital, without which many inventions would die on the vine. The
patent also enables small companies to carve out a corner for them-
selves in a large field, and to grow and prosper in the midst of large,
powerful potential competitors. Our patent system has had some
rough sledding at times, largely because the public, general attorneys,
and especially judges fail to understand it, but it has nevertheless been
responsible for much of our prosperity, and especially for the advent
of small successful industrial units. I will touch on this again in another
chapter.

So to destroy a patent, which is what is done when it is dedicated
to the public, would seem to be a sin. It is paradoxical that I, who am
a great believer in the system, should have been called upon to com-
mit this particular sin. But I could not help it, if the war effort were
to be uninterrupted by undue attention to a subject of no significance
to that effort. In addition, the inventions on which I destroyed patents
had no need for venture capital in their development. O.S.R.D. had
supplied that.

The object of the second story is not a serious one. Skippers of
tame submarines used in the research on countermeasures were dis-
gusted with their assignments—they naturally wanted active duty,
combat duty—and especially disapproved of the civilians who got them
to do foolish things. One of them had to make his ship the target for
early tests of the Mark X mine, and he expressed his discontent ac-
cordingly. But he duly submerged out in Long Island Sound, and the
“mine” was dropped in the place where he had disappeared. It
listened, took off, and rammed him, on the broadside. It did not carry
a warhead, of course, but weighed a few hundred pounds, traveled
at twelve knots, and packed quite a punch. So it made a dent, and
quite a racket inside. But it bounced off. itself unhurt. And after a
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moment it said to itself, “Why, there’s that damned submarine,” and
butted it again. Several times it socked the sub before it ran down,
and each time it put in a dent. So the sub had to be pulled out to see
if any serious structural damage had been done. And the story goes
that the skipper, his ship out of service, got himself transferred to an
active theater. Be that as it may, one officer of the Navy became
convinced on one weapon.

I tell the third story to try to help dispel the idea, that gets around
somehow, that senior British naval officers are stuffy. If there were
any stuffy ones I did not meet them. I met a few American ones, but
then I saw more American than British brass, so the proportions may
be equal, and low in both cases. This incident occurred on the
Clyde, at a station where training was underway on antisubmarine
hunter-killer groups. The British were well ahead of us on this system.

The British felt, with reason, that they knew a lot more about
hunting submarines than we did, and the admiral in charge of the
station on the Clyde was in no mood to discuss the subject with any
American, including me. He received me politely, but coldly. It was
just as the tide was turning against the submarine, and I spoke with
enthusiasm of the fine job the British were doing in the Bay of Biscay
with the antisubmarine rocket. No thaw. So I spoke of the Mark X
mine, having got news of the first use of it only a day or two before,
said I hoped it might fit into hunter-killer operations, said that one
could hardly judge the value of a new weapon from a short use, that
one had to take reports of submarine kills with a grain of salt, but that
I had a report that in missions out of Newfoundland, using the Mark
X, there had been two kills in the past week. “What’s that, will you
repeat that, sir?” And I did. He called in his executive officer and
said to me, “Now, sir, would you mind saying that all over again?”
When I had, he said to his exec., “Why in hell haven’t I been told
about this?”

Late that afternoon there were a dozen of us in the room, discussing
uses, whether the mine should be on the first plane to attack or the
second, whether its speed could be increased, and so on. The coolness
had completely vanished. The small craft on which I was living was
to leave at seven-thirty that night to proceed to another station, and
I had promised to be aboard. So at about seven-thirty I said to the
admiral, “You know, sir, I promised the skipper of Sister Anne to be
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aboard for dinner.” He replied, “If you will give me another half
hour on this problem, I will see that you are aboard.” So I left some-
what after eight o’clock. A car was at the door and rushed me to the
wharf where a PT boat waited. As I went over the gangplank it was
drawn up behind me, we went down the Clyde at about fifty knots,
we overtook Sister Anne, and I stepped aboard for dinner.

Before I go ahead, let me say a bit about Sister Anne. She had been
a yacht before the war. Her owner had lent her to the Royal Navy,
which assigned her to Lord Louis Mountbatten. Bennett Archam-
bault,® head of the London Office of O.S.R.D., went aboard her with
me, along with Charles Wright, Director of Research of the Royal
Navy.** We moved from one station to another on the Clyde and
lived aboard. It was very convenient. When I joined her, I walked
down the gangplank, and the skipper of the craft was waiting for me
at the foot. He and his executive officer, they being the only two
officers aboard, came to salute. I saluted the British ensign, then
turned and returned their salute. Whereupon the skipper said, “Cap-
tain Teacher, Royal Naval Reserve.” And I said, “Why, I know of
only one Teacher in the British Isles. Before the war he used to make
a beverage called Teacher’s Highland Cream. Could you by any
chance be related to him?” And he said, “I, sir, am that Teacher.”

My quarters aboard had a bathroom with a pink bathtub in it. I do
not know whether this was the former owner’s taste in colors, but at
any rate that is what I had. Archambault and Wright kidded me con-
tinuously about my pink bathtub for the rest of the war.

After my session on the Clyde, I visited the British antisubmarine
installation at Londonderry, flying there with Admiral Holland.** On
the airplane, Admiral Holland was reading C. S. Forester’s book The
Ship.** T asked him how it was, and he said he thought it was For-
ester’s best. When I was down at the airport something like a week
later, ready to take off for the United States, here came the admiral’s
aide with a copy of the book. It is one of my treasured possessions. It
also gives, I think, the finest picture which exists of a naval ship in
action. On another occasion I had a grand session with Admiral Hol-
land at White’s where we had dinner together. I remember going
from there to Claridge’s rather late at night through the blackout. At
White’s there was another man who was going to Claridge’s, and he
volunteered to guide me. I could not figure out how he knew where
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he was going. It was absolutely dark as far as I could see; I could not
recognize a thing. But he went without any hesitancy and we arrived
safely. I found out later that he was the man who introduced the
Russian Ballet into the United States, the impresario Sol Hurok.®® 1
didn’t know that ballet people learn to nav1gate in the dark.

The British have been kind to me in various ways since the war.
But I always remember that session on the Clyde as one that caused
me to hope, heartily, that if we ever get into another jam, we will
have the British as allies. We approach life in vastly different ways,
but on fighting a war we think alike. It pains me to see British naval
power recede. I believe it would be a pleasanter world, and a safer
one, if we shared world responsibility on an equal basis. Besides, the
British smoke pipes, and pipe smokers can get together far better than
these deluded chaps who smoke cigarettes.

Our long delay in really getting down to the job of fighting the
submarine was due partly to Navy-Air Force relations, which were
none too good at times, but principally to the conservatism of the
Navy, if we can call it that, which was evident in Admiral King’s **
insistence that the only way to carry on the war against the submarine
was by use of the convoy system. Convoying had worked fairly well
in the first world war, and King resisted any departure from it, even
after the British had clearly shown the power of the hunter-killer
group. Thus, when submarines began operating off our coast there
were months of confusion because Navy and Air did not get together.
To bring them to entire cooperation was a matter for Admiral King
and General Marshall. The latter, in my opinion, was one of the
most reasonable men that ever lived.

The historian of the Navy in the second world war, Rear Admiral
Samuel Eliot Morison,"* sums it up thus: “This writer cannot avoid
the conclusion that the United States Navy was woefully unprepared,
materially and mentally, for the U-boat blitz on the Atlantic Coast
that began in January 1942. He further believes that, apart from the
want of air power which was due to pre-war agreements with the
Army, this unpreparedness was largely the Navy’s own fault . . . In
the end the Navy met the challenge, applied its energy and intel-
ligence, came through magnificently and won; but this does not alter
the fact that it had no plans ready for a reasonable protection to
shipping when the submarines struck, and was unable to improvise
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them for several months.” * Later Admiral Morison observes, “All
through the latter half of 1942 and the first half of 1943, when the
German submarine threat was at its peak, this struggle for control
and organization of the air aspects of antisubmarine warfare was
going on. In an acute situation, where a prompt solution and close
teamwork were imperative, neither the Joint Chiefs of Staff nor any
other authority were able to find the one or impose the other.” t

It is well to examine this situation briefly, for it illustrates the
danger of leaving important tactical decisions to senior officers who
do not have the time—or, occasionally, the inclination—to study
deeply the capabilities and limitations of new weapons and methods.

The tide turned abruptly in 1943. It could have changed much
earlier. In forty-four months of war up to May 1943, the Allies sank
192 U-boats; in three months—May, June, July, 1943—they sank r1o00.
Even more striking are the figures of the ratio of ships sunk to U-
boats destroyed. During the height of the wolf-pack attacks, the ratio
was an appalling 40 :1. U-boats tore through the convoys at night,
firing torpedoes right and left, and usually escaped unscathed. After
the new methods were in full use, the ratio dropped to less than 1:1.

As the depredations of the U-boats mounted early in 1943 there
was no doubt in my mind that we were headed for catastrophe. It
was clear enough that, if U-boat success continued to climb, England
could be starved out, the United States could mount no overseas
attack on the Nazi power, Russia certainly could not resist alone. We
would be forced into a situation where only the advent of an A-bomb
could alter the trend toward world conquest by the dictatorships of
Germany and Japan, and as far as we then knew, the development of
that weapon might go either way.

Yet I was in a tough quandary. My associates were working hard
with alert naval officers on a friendly basis. These in turn were urging
their points of view internally in the Navy. I had close relations with
a few highly competent admirals and could discuss the problem with
them. I could write to King and state the problem forcibly. But
should I go directly to F.D.R. and urge a change, which would have
been to attack directly the competence of the Chief of Naval Opera-

* Morison, Samuel Eliot, History of U.S. Naval Operations in World War II, Vol.
I, The Battle of the Atlantic. Boston, Atlantic-Little, Brown, 1947, pp. 200-201.
t1bid., p. 244.
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tions? There was great doubt as to the success of such a move. But
there was no doubt whatever that it would have spoiled the gradually
improving relations with the services generally. Why not tackle
King personally and directly? I knew that Mr. Stimson and General
Marshall were pressing him vigorously on one rather limited aspect
of the problem and getting nowhere. And I knew he had little concept
of what I would be talking about.

Fortunately Secretary Stimson had no such inhibitions about ap-
proaching F.D.R. I knew, of course, about his contest with King on
the subject of unitary air command in the antisubmarine effort, but
interestingly he did not talk to me about his relations with the Navy.
Mr. Stimson and I were concerned along somewhat different lines
as we discussed the submarine problem. He was much stirred by the
fact that Navy and Army Air Force were at odds; in contrast with
the smoothly operating British Coastal Command, there was far from
a unitary coordinated approach to the attack on U-boats as they raised
havoc along our coasts. In fact the concept of attack itself was pushed
into the background by King’s antediluvian conviction that convoy-
ing was the only way to combat the submarine. There never was a
clearer example of the tendency to fight a war with the weapons and
tactics of the preceding war. My own unrest was a different one.
There were a number of new and very powerful weapons and they
just were not being used. There were plenty of examples. On one
occasion a group of O.S.R.D. men had succeeded, after a struggle, in
getting a new device on a destroyer, together with sailors trained to
use it. When the destroyer came back from its tour of duty the device
had not even been taken out of its shipping wrappings. The morale
of the team working on antisubmarine devices did not collapse, but
only because they knew some of us were trying to do something
about it.

Ed Bowles,*® whom I had recommended for the appointment, was
attached to Mr. Stimson’s office as consultant, primarily in connection
with radar, and kept him posted on all the technical matters involved,
for he was thoroughly in touch with the men in O.S.R.D. who were
struggling with the problem. No doubt Mr. Stimson felt that it would
be improper to discuss an interservice struggle with a civilian indepen-
dent. And he was undoubtedly right; it would have done lots of harm
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if I had been regarded as an ally of the Army in a struggle with the
Navy. But he knew my problem as I knew his.

The Stimson account of that struggle * and Morison’s comments on
itt give all that is necessary from a historical aspect. But the struggle
involved only one part of the whole problem. The real problem was
not just to get command relations cleared up. It was to get off the
defensive and on the attack, and to put into real use the new devices
which were fully capable of reversing the trends in U-boat warfare.
The solution, when it came, involved the creation of the Tenth Fleet
in the charge of a highly competent officer, Rear Admiral Francis S.
Low."" This saved face for King, for the Tenth Fleet reported directly
to him. And this did no harm whatever; King did not interfere with
Low as the whole program was altered, probably for the simple
reason that King had no grasp whatever of the technical revolution
which had occurred. The Tenth Fleet was one element in the abrupt
change; the real change came about because new weapons were at last
used. There was instituted at once a situation in which naval officers
and O.S.R.D. engineers planned together vigorously, with no artificial
restraints. The new devices moved onto the antisubmarine fleet. And,
before long, Doenitz ** and his U-boats were on the defensive, and
we were very definitely on the attack.

This drastic revolution came about for many reasons. The system
of radio direction-finding, and Doenitz’s absurd insistence that U-
boats report frequently, enabled us to tell where they were located.
Good airborne radar, especially the centimeter radar developed by
the Radiation Laboratory, enabled a plane to search widely for a
U-boat on the surface. Magnetic search means extended this finding
ability against U-boats when submerged. The antisubmarine rocket
and the target-seeking torpedo, which I have mentioned above, were
terrible weapons against a surfaced U-boat. Forward-thrown, rapidly
sinking, contact-fired depth charges were far more deadly than the
old ashcans. Sonobuoys, which could be dropped to listen for sub-
marine noises and broadcast what they heard, could enable a destroyer
to pick up the submarine on its sonar and then keep in contact.

But what made the great change occur was fundamentally the fact

* Stimson, Henry L., and Bundy, McGeorge, On Active Service in Peace and War.
New York, Harper & Brothers, 1948.
t Morison, op. cit., p. 310.
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that we went on the offensive. Hunting groups, equipped with modern
weapons, were the most striking example of this. Battles and cam-
paigns are not won by staying on the defensive; it is astounding how
long it took us to find this out. The success of the hunting groups,
consisting typically of a baby flattop and a pair of destroyers, came
about because the submarine of that day could not remain submerged
for much more than twenty-four hours; it had to come up to charge
its batteries and get fresh air for its crew.

There was blindness in the German naval command as well as in
ours, and we recovered first. The carrier could make wide sweeps, at
first by day and later also by night, in an area where the presence of
a U-boat was suspected. After contact by radar, its planes could keep
track of the sub by sonobuoys until the destroyers arrived. Then
began a hold-down. If the U-boat could not break away it was almost
surely doomed. In one historic case the U-505 was actually captured.
It came to the surface. The crew opened sea cocks and abandoned
ship. But a boatload of nervy sailors went aboard, shut the cocks in
spite of the danger of booby traps, and got the U-boat under control.
Their feat involved more than just the capture of an enemy ship on
the high seas, historic though that event was; it also meant the capture
of the U-boat’s code books. Locating enemy craft then became even
more effective. Dan Gallery ** tells the story in Eight Bells and All’s
Well, one of the best yarns of the war.

In general I think Admiral King had a terrible blind spot for new
things—and about as rugged a case of stubbornness as has been cul-
tivated by a human being. The most striking instance I witnessed was
one time when he was talking to some young officers as they were
looking over the designs of a new cruiser. The whole craft bristled
with radar, and Admiral King said, “There’s too much radar on this
ship. We’ve got to be able to fight a ship with or without radar.” This
was just after we had lost three cruisers off Guadalcanal at night be-
cause the Japanese used their radar properly and we did not. It was
also after Pearl Harbor, where radar had picked up the Japanese fleet
and was ignored, and more radar was still in its packing cases on
the dock.

There is one more phase of antisubmarine warfare which should
be described, although it applied in other fields as well. This is opera-
tional research analysis. It was introduced by British mathematicians
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working with Coastal Command, was adopted by us, and is still in
use. It was a great success. By studying results, using statistical
analysis, theory of probability, and the like, this group much in-
creased the number of U-boat kills about the British Isles, with no
increase in personnel or planes.

A few words are needed to show how an increase such as this could
occur. There are not many in the world who know how to use
statistics or probability theory. Businessmen, politicians, advertising
men should all be encouraged to study these things assiduously, in my
opinion, although not many have enough grasp of mathematics to do
so; these three groups all commit gross errors, again in my opinion,
by relying on something called common sense, where it does not
apply. Any such bald statement as this needs some support, and I will
give an example which has often been used for the purpose. Suppose
you are at a dinner of say thirty men and you offer to bet even money
that there are at least two men in the room with the same birthday.
You will promptly be taken up, for common sense says, with 365
possible birthdays and only thirty people, you have become reckless.
Actually, you will win, almost every time, and the fact that the odds
are heavily in your favor is readily demonstrated by probability
reasoning of a simple kind. Military men are, of course, also not im-
mune to the disease of using statistics improperly.

Let me give another example. I once reported * a study by Pur-
cell,* using a computer and probability theory, which showed what
one might expect in the way of batting slumps among ball players,
due simply to chance, not in any way connected with any change of
methods or skills on their part. It showed just about as frequent and
prolonged slumps as we, who follow the game, see occurring. Will
managers study this? Not a chance. They will use their common sense
and bench the man who slumps.

To get back to the submarine war, the group at Coastal Command
began to get real results. In this country, there was immediate response
for which Phil Morse,®* Jack Tate, and Warren Weaver ** were
primarily responsible. They went to England to observe Coastal
Command’s operations and results, and on the basis of that study at
once went ahead with advances at home. Such matters as the prob-
ability of sighting a submarine, as it depends on the search path

*In Science Is Not Enough. New York, William Morrow & Co., 1967, p. 112.
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taken, the position of the sun, the state of the sea, were rigorously
studied, not just guessed at.

The success of Coastal Command involved not only the establish-
ment of groups to put operations analysis to work elsewhere, but also
immediately tangible accomplishments. One part of the method was
to break problems into their various parts and assess each part. Such
a problem was, for example, the rate at which a depth charge would
sink. Morse’s people established for one thing that putting a suitably
shaped container around the ashcan would make it sink twice as fast.
It was also established that contact fuzes were far better than depth-
controlled fuzes. The resulting factor of gain in probable kill of the
target submarine was substantial.

In later days the development by von Neumann ** of the theory
of games, better called theory of contests, extended the scope of such
studies. No military man today would ignore this sort of reasoning if
he expected to use the men and weapons under his command ef-
fectively, on land, on sea, or in the air. Of course when mathematics
became thus effectively applied to warfare the various groups ex-
changed ideas freely. But the British, and Professor Blackett ** in
particular, deserve credit for introducing the idea and making it
operate with spectacular success.

The system of exchange between scientists and engineers on the
two sides of the Atlantic offered no real stumbling blocks after it
once got started. Scientists in particular are so used to full and prompt
publication of their results that interchange came naturally. Getting
the system set up in the first place offered some difficulty, however,
as is recited elsewhere. But there was a constant and voluminous flow
of data and results across the ocean. O.S.R.D. had a London office,
and the British a Washington office. The man who succeeded Hovde
as head of the London office, as I have said, was Bennett Archambault.
He was an engineer of a sort, but he had had his later training in Wall
Street. I can best indicate how he operated by an example. One day
I picked up a list of members of a British committee set up to resolve
some differences between two weapons development groups. To my
surprise I saw the name Archambault on it, and inquiry showed that
it was indeed my representative in London. It was an indication of
the healthy state of the relationship between allies that he had been
invited to join in such an effort. But it is also an indication of the way



94 PIECES OF THE ACTION

in which men in O.S.R.D. were accustomed to go ahead, and not to
take the time to tell the director. That suited me, and I am sure it
suited everyone else. As long as I could keep abreast of things well
enough to keep the organization on good terms with the Congress,
the President, and the military services, I thought I was doing my
job, even although I missed out on digging into problems that would
have fascinated me.

Why do we now study submarine warfare, as we have done in this
discussion of a small portion of its history? It is not that it is more
important than any other phase of warfare. But it does illustrate what
I have in mind in this chapter. Beginning in confusion during World
War II, with many roadblocks in the path toward maintaining our
sea communications, we finally worked out organization and relation-
ships which resulted in real progress. We look at roadblocks and
their avoidance because we have to look ahead.

And this brings me to another phase of my subject. There are still
roadblocks in the path along which progress needs to be made. But
there are blockages, too, for the existence of which we should consider
ourselves fortunate. They are present in the deep convictions of the
human race. Some will deny their existence or their power. But they
are present, and we need to evaluate them as we consider the future.
The entry of advanced techniques has completely altered the nature
of warfare; it will never be the same again. But the seamy history of
mankind has been one of recurrent clashes of arms, small and very
frequent at first, then between groups of professional soldiers, usually
mercenaries, then, as Napoleon introduced the concept, struggles in-
volving the manpower of whole nations, then culminating in two
world wars involving in one way or another all of civilization. It
would be too much to hope that the whole evolution should end now.
And, as we look forward, there are four possibilities.

First, the cessation of all war. As our recent history shows, it is
much too early to believe that this is now possible. It will come some
day, if the human race is to continue with its great experiment, and
the world will turn to the equally difficult problems of the control
of its population, the exhaustion of some of its resources, the alteration
of its climate, the protection of air and water against pollution, and
perhaps to wise use of leisure and affluence, which latter may well be
as challenging as the control of war as we now face it.
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Second, there may be an overwhelming atomic war, which would
not necessarily eliminate the race, but which would certainly set it
back to begin the long slow climb all over again.

Third, there may be no atomic war, but great clashes between large
groups of nations without it. This is by no means impossible. We have
had small wars in this restricted fashion and will no doubt have more.
A great one without atomic weapons could indeed occur. We should
remember in this connection that poison gases were used in the first
world war, but not in the second, although far more powerful gases
had been developed. The Germans in particular, with their new nerve
gases, were in a position to devastate whole populations, and they re-
frained. This action may have been just from fear on their part of
retaliation. But the point is that they refrained. Also, during the war,
there was research on both sides on biological warfare, which in-
dicated that even more terrible than the atomic bomb would be
spreading among an enemy population a disease of a new type chosen
because no means of combating it existed. Yet there is no evidence
that either belligerent seriously considered its possible use. There is
something rather fundamental here. There is a contention, perhaps
just a myth, which Robert Oppenheimer ** often cited, that if one
puts two scorpions in a box, they will fight, but, if they get into a
position where each could sting the other, they will withdraw. Two
great groups have now faced each other for more than twenty years,
first with stocks of atomic bombs and bombers to deliver them, then
with guided missiles for more effective delivery, and now perhaps
with a contest on ways of countering such missiles. There has been
plenty of ill will, and there have been incidents and the clash of in-
terests. Yet the stalemate has continued, and it is even possible, should
great war come, that both would still refrain from the use of weapons
of mass destruction.

Fourth, it is far more probable that the stalemate will continue
among the great power groups that have atomic capability, but that
secondary wars, using “conventional” weapons, will go on. That is
what we have now, and what we will probably have for some time
to come. The test will arrive when China achieves full atomic and
missile capability. The stalemate may survive even that crisis. After
all, the ruling group of no nation is likely to initiate the type of war
in which it would inevitably, and personally, be wiped out.
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So we can hardly disregard various means of carrying on war just
because there are guided missiles in the world and atomic warheads
for them. And submarine warfare is a good example for study, for it
presents a situation in which work involving both military and civilian
men, in this country, started off very badly indeed and, as we learned
better, developed into excellent collaboration. But we certainly should
keep in mind throughout that while we must prepare for war, our
underlying object is to prevent it, or, if it occurs, to limit it. And
where and how it can be limited is also a subject on which military-
civilian collaboration is essential. Therefore, as we work toward
better internal organization and relationships in this country, let us
not forget that the problems have two sides.

Mutual undertaking is essential in any highly technical military
effort, for the simple reason that the great majority of scientific and
technical skills will inescapably be found in civilian ranks. It occurs
most readily in new fields, for example in radar in the last war. It
occurs with most difficulty, with more stumbling blocks, in fields
where military men have long practiced, where there have been built
up vested interests and complacency. Strategies to overcome these
barriers then have to be devised.

An example of this latter kind of stumbling block appeared dur-
ing the last war with the marine torpedo. An entrenched group in
charge of this weapon not merely wished no civilian aid; it tolerated
no interference by the rest of the Navy. So we shipped torpedoes to
the Pacific, our submarines carried them on arduous and dangerous
voyages and fired them at enemy ships, and the torpedoes would
not go off. The torpedoes’ speed had been increased, and the firing
mechanism, having thus less time in which to function, became
crushed before it operated. It was also improperly oriented—cross-
wise instead of end on. There had apparently been no tests to reveal
the defect. Some of the mechanisms were altered at Hawaii by the
Pacific Fleet itself, and there were protests that this action was highly
irregular. There is another story (I cannot vouch for this one) that
magnetic torpedoes had been designed to explode under a ship by
reason of the alteration of the vertical component of the earth’s
field, and that when used in low latitudes, they ran unexploded under
the enemy ship because at low latitudes there was no vertical com-
ponent to speak of.
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All this was bad enough, but there was something worse. The
Japanese torpedoes were far better than ours; they were faster, had
longer range, and packed a heavier wallop. The details are to be
found in the official history by Samuel Eliot Morison, and I shall re-
fer to them later in another connection. Here I note Morison’s state-
ment that the torpedoes with which our submarines were armed as
the war began suffered “grave defects in the depth-control mecha-
nism and the exploder, which did not come to light until the
war was well along.” * The Japanese, however, apparently had not
yet allowed their torpedo experts to establish a monopoly free from
interference or criticism. Fortunately, torpedoes were secondary in
importance to air power. But it was not pleasant to realize that we
were outperformed primarily because our military organization for
torpedo development was isolated and hence defective.

We still do not have the full story, I fear, though Morison gives
us a great deal. The loss of a cruiser at Kula Gulf and Kolombangara,
and the crippling of several others, occurred apparently because,
among other things, we moved in to a range which might have been
reasonable had we been opposing our own torpedoes but was not
so against those of the Japanese.

They were armed with their Model 93, “long lance” torpedo. It
was invented by 1933 and refined in the years between then and
the war. Two feet in diameter, 29% feet long, weighing over three
tons, oxygen-fueled, packing over half a ton of high explosives, it
could travel nearly eleven miles at 49 knots, or twice as far at 36.
These figures compare rather staggeringly with those for our stand-
ard destroyer torpedo of the time, the Mark 15: 21 inches in diameter,
carrying originally 789 pounds of explosive, traveling three miles
at 45 knots or 25 miles at 26.5 knots. The Japanese were also using
some of the new and more powerful explosives, while we still stuck to
TNT.

Morison rightly asks: “. . . why was everyone in the South Pacific,
from Admiral Halsey down, ignorant of this ‘long lance’ and its per-
formance? Japanese destroyers had employed it since the beginning
of the war. One is said to have been picked up on Cape Esperance in

(13

* Morison, Samuel Eliot, History of U.S. Naval Operations in World War II, Vol.
IV, Coral Sea, Midway and Submarine Actions. Boston, Atlantic-Little, Brown,

1949, p- I91.
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January or February 1943 and taken apart, and the data sent to Pa-
cific Fleet Intelligence but nothing except rumor appears to have
reached the Fleet . . .

“Perhaps it is inherent in American thinking to assume that our
own gadgets and machinery, from plumbing to atomic bombs, must
be the world’s best. A dangerous way of thinking, indeed. As a
Roman poet wrote at the beginning of the Christian era, ‘It is right to
be taught even by an enemy.” ” *

Suppose the data on that Cape Esperance find had been recognized
for their full worth. What could have been done so that we should be
taught by our enemy? Let us place ourselves in the position of the
Navy command for a moment. Could it send an officer to examine the
technical competence of the torpedo wizards at Newport? For the
conventional naval officer, this would have been like sending a banker
into an art school to see if the students knew how to paint. Of course,
there were highly competent young officers with sufficient back-
ground to do the job, but the high command probably didn’t know
this. How about turning to the engineers of companies producing
torpedoes for the Navy? Contractors tend to keep on good terms
with those who place their orders. There were plenty of excellent
independent engineers in the country who could, in a few months,
have become masters of the entire techniques involved, and vigorous
enough to innovate. How could they be gotten together? O.S.R.D.
could have done it, if asked and given full backing. It was not asked.
Nor could it barge in uninvited. This roadblock, and the one on
tanks, could have been broken only if the high command had rec-
ognized the need for breaking them and had had the determination
to do so. Neither of these conditions was present as we fought the
last great war. Fortunately, the whole technique of warfare was
changing so fast that there were few such ingrown inertias and
vested interests.

Let me discuss one other situation in which military thinking has
become a bit hardened and in which progress was not at all what it
should have been. The tank appeared in the first world war. It was
capable, had it been fully exploited, of breaking the bloody and

* Morison, Samuel Eliot, History of U.S. Naval Operations in World War II, Vol.
V1, Breaking the Bismarks Barrier. Boston, Atlantic-Little, Brown, 1950, p. 196.
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absurd stalemate of the Western Front. But it was manufactured in
driblets and used in ways that did not develop its full possibilities.

In the second world war the tank became of great importance, as
central in influence on land warfare as was air cover. Its uses became
understood and the employment of it often determined the outcome.
Throughout the war the Nazis built tanks that were more powerful
than ours, but this was partially offset by the fact that ours were
more reliable. The early Nazi blitz relied on tanks and on tanks and
aircraft in combination. Later, the desert battles and Patton’s 2* wide
end run in France put chapters of an entirely new nature into military
history. The tank also became greatly developed, but mostly along
conventional lines—with thicker armor, greater speed, longer endur-
ance, more powerful guns. There was some non-conventional prog-
ress, but not nearly as much as there should have been. Stabilization
of guns, so that they could fire accurately when moving, was not
brought to its full potential. The possibilities of night operation were
not really exploited. Night tank raids in the desert held real possi-
bilities, where the tank commander could see and the enemy could
not. Infrared for such a purpose was developed in the sniperscope
and used against the Japanese, so that the sentry could see, and shoot,
an infiltrating enemy in inky darkness. It was developed for the tank
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