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SPECIAL ATTENTION TO THE READER

The material contained herein is for the professional edu-
cation of officers of the naval service. The frank remarks and
personal opinions are presented with the understanding that they
will not be quoted. It shall not be republished or quoted publicly,
as a whole or in part, without specific clearance in each inatance
with both the author and the Naval War College.

Naval War College Review was established in 1948 by the
Chief of Naval Peraonnel in order that officers of the service
might receive some of the educational benefits of the resident
students at the Naval War College.

The thoughts and opinions expressed in this publication are

those of the author, and are not necessarily those of the Navy
Department or of the Naval War College.
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NAVAL WAR COLLEGE REVIEW

DISTRIBUTION POLICY

Distribution of the Naval War College Eeview is limited to the

following:
Catcgory

1.

Individual active-duty officers of the regular Navy,
Marine Corps and Coast Guard in the grade of
Licutenant Commander and above.

Officers of Navy and Marine Corps Ready and Standby
Reserves, and of the Active Coast Guard Reserve, in
the grade of Licutenant Commander and ahove.

Joint and service instructional institutions. Sub-
seriptions will not be entered for libraries other than
for institutions qualified by this subparagraph.

Active-duty officers of the Army, Navy, Marine Corps,
Coast Guard, and Air FForce who are current, or were
former, staff members or resident students at the
Naval War College.

All officer students enrolled in a Naval War College
[ixtension Course, for the duration of their enrollment.

War Colleges of Allied nations (sent via MAAGs or
Attaches).

Retired officers of the Navy, Marine Corps, and the
Coast Guard in the grade of Licutenant Commander
and above.

Special addressees for whom the President of the

Naval War College may individually determine that
distribution is in furtherance of the mission of the
College.

Except in the cases of officers enrolled in extension courses, sub-
scriptions will not be entered or renewed automatically. If you
desire to continue your subscription for Volume XVII, pleasc
complete the attached subscription postal card and forward it
promptly, Only onc copy of the Naval War College Review will be

sent to cach addresscc.
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EXTENSION EDUCATION DEPARTMENT

The aim of this Department is to provide as many as possible
of the educational benefits of the College to those officers of the
naval Service not in residence. o this end the extension courses
arc continually reviewed and compared with the resident courses.
The most recent revisions were made during calendar yenr 1963,
[.isted below are the courses currently availahble.

NATIONAL AND INTERNATIONAT, SECURITY ORGANIZATION
Two installments, approximately G0 study hours

MILITARY PLANNING
Two installments, 60 hours

COMMAND [LOGISTICS
Three installments, GO hours

NAVAL, OPIERATIONS
Two installments, GO hours

INTERNATIONAL T.AW
Six installments, 250 hours

INTERNATIONAIL, RELATIONS
Six installments, 250 hours

RISADING COURSL, INTERNATIONAL 1AW
One installment, 50 hours

READING COURSE, INTERNATIONAL: RELATIONS
One installment, 50 hours

STRATEGIC PLANNING
Four installments, 120 hours

COUNTERINSURGENCY
Four installments, 150 hours
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‘Certificate of Meritorious Achicvement’

Recognilion of officors who complele a ‘packape’ of Naval
War College Extension Courses approximating the Command and
Staff level of resident accomplishment will be provided by a
special ‘Certificate of Meritorious Achievementl’ issucd by the
1resident of the Naval War College. These cortificates will be
awarded at two levels as follows:

Primary Level: Completion of Naval War College Inxtension
Courses in Military Planning, Naval Operalions, Command
Logistics, Nalional and International Sccurily Organization.

Advanced Level: Tollows the award of the Primary Level cortifi-
cate, and indicates the officer has also compleled Naval War
College Extension Courses in Counterinsurgency, Strategic
Plaming and Inlernational Relations/or International Law,

Qfficers on aclive duty should submit theiv applications for
enrollment to the Fxtension Educalion Departiment, Naval War
College, Newport, Rhode Tsland (02844), via their Commanding
Officer.

Officers not on active duly should submit their applications
for enrollment to the same address via the Distriet Commandant
or other command carrying their records.

Requests for detatled information on any of the courses should

be made by informal lelter direet to the Extension Mducation
Department, Naval War College, Newport, Rhode [sland (02844),
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THE PEOPLE’S REPUBLIC OF CHINA
IN HISTORICAL PERSPECTIVIS

A lecture delivered
at the Naval War College
on 27 September 1963

by

Professor Richard .. Walker

We live in an age of really prodigious and remarkable change,
intensity of feelings, and crises. It is just nigh impossible to keep
up with the crowding cvents and strange turns of policy. Khrush-
chev is calling Mao Tse-tung a dogmatist and a warmonger, and
Mao is referring to this very same Khrushchev, who just in the late
fall of 1962 was implanting nuclear-capable missiles in Cuba, as
‘cowardly,” ‘absurd,’ ‘reactionary,’ ‘insolent,’ ‘rotten,” and ‘loath-
some.’ Not only that, in rapid order India has finally dismissed
Krishna Mcnon, and Mr. Nehru now believes in the abominable
snowman. Sukarno, since he could not have all of his other wishes,
is determined that Malaysia should not have North Bornco. Ameri-
can leaders are calling the Sovicts ‘realistie’ and Mr., Khrushchev
says the American President ‘is wisc and wants peace.’

There is no topic more pressing, more urgent, more significant,
and in many respects more important for America today than the
subject of the People's Republic of China, October 1, 1963 marked
the 14th anniversary of the Mao Tse-tung regime. In those fourteen
years, such grandiose changes have taken place in China, and
China has moved so far forward toward asscrting its weight as a
world power, that the whole balance in the world has been shifted
and changed.

In considering historical perspectives, we must be willing to
understand the historical perspective of a Mao Tse-tung, or, for
that matter, of the Chincse Nationalists, From their historical
perspective, a once-great empire about 450 years ago (roughly
about 1500) hegan to be subjected to the pressures and the power
of the white man, and for a 400-year period, from approximately
1500 to 1900, the areas of Asia and the Far Iiast had their fate
docided by decisions made in the capitals of Europe, and, indeed,

https://digital-commons.usnwc.edu/ nwc—review/voli7/ iss4/1
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in Washington. Then, with the cmergence of a new power, Japan,
an uneasy cquilibrium was achicved, A turning point came in
1902 when Japan, having mastered some of the technological
capabilitics the West had demonstrated, beeame such a power
that Kngland that year made an alliance with Japan to form a
sort of balance of power against Russia in the Far FKast. A
nation in the Ifar East had, to use Mao Tse-tung’s torm with
regard to China, ‘stood up;’ a nation in the I'ar East had demon-
strated that the colored people, the nonwhite people, once equip-
ped with the methods and seience of the technological West,
could arrive at a status of equality. From that time forward, it
was pogsible to chserve, particularly after the end of World War 11,
during which the Japancse had set-in motion a great number of
forces, the gradual retreat of Western power [rom the Far East.,
In its place, fourteen vears apgo, was creeted a new totalitarian
despotism pledged to making its weight felt all over the world.
The Chinese ean therefore view themselves as continuing an
historical proccss which the Japanese started.

Thus the importance of the emergeney of Communist China
cannot be stressed too much. 1t has become the center of hatred
of the white man (and of the United States in particular); a center
for testing a stratepy for seizure ol power in economically under-
developed arcas; a center for the threat of overt violence; a center
for some of the dullest and most dogmatic [eatures of Marxism, a
center for testing the resolve and the will of the West; a center, if
you will, for the resurgence of oriental despotism in its most
intense form.

In order to add another dimension to Communist China in
historical perspective, it is instructive to quote from an ohserver
who has written:

After all, what is China but a large and strict
school—on an enormous scale, it is true—where neither
the yvouths are allowed to go out nor other persons come
in. Thus have its inmates no opportunity to learn any-
thing, either good or bad, that is prohibited by their
master. . . . I'rail mortals, assuming the garb of truth,
wormed themsclves into the vast edifice. Time, the
destrover and the discloser of all things, laid them
bare in all their native nakedness. The master’s
jealousy was aroused. He trembled for his authority;
expelled some, punished others, and forced the rest
to betake themselvoes to the obscure corners and
outhouscs of his capacious mansion.

Published by U.S. Naval War College Digital Commaps, 1964
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This obscrver, writing an article which, it must be remarked, is
singularly appropriate for, and applicable for, mainland China
today, was writing in Canton in the year 1840,

We must understand, therefore, that the Chinese have a back-
ground attitude of exclusivencss and exclusion. There is historical
precedent for many of the policies which Mao’s regime undertakes
today. IFurther, more than any other people, the Chinese have a
gsensc of history. There is every reason to believe, therefore, that
in order to understand the new despotism which rules mainland
China today, it is necessary to have some familiarity with some of
the traditional concepts which underlie the Chinese approach to
the outside world and which underlie the Chinese approach to
history.

The Chinese have a deep sensce of destiny. The name for their
counfry, Chung-kuo, means *the central country,’ or ‘central
kingdom.’ They have long visuahized themselves as the center of
the world, the center of the universe, so to speak, from which
radiate out all sorts of cultural and pood influences. They never
visualized anyone else really influencing them upon matters that
counted most. Meneius (or Meng-tzu), one of the earliest Chinese
philosophers and the {irst deep interpreter of Conlucius, said in
the fourth century B3.C.: ‘T have heard of men using the doctrines
of our great land to change barbarians, hut 1 have never yet heard
of any being changed by barbarians.’

This attitude—that China is the center of all learning and of
the right way, and that all answers of right or wrong for the world
reside in China—has given the Chinese over a long period of time
arcal sensc of destiny. The Manchu Emperor of China in 1795
wrote a letter to King George 1, in which he said:

Swaying the wide world, I have but one aim in view,
namely to maintain a perfect governance and fulfill the
dutics of the state, . . . Qur dynasty's majestic virtue
has penetrated unto every country under Heaven, . . .
As your ambassador can see for himself, we possess
all things.

This bears a close resemblance to the words of Mao today, talking
about the very same self-sufficicney, an attitude which Khrushehey
ridicules. The Fmperor goes on to say:

https://digital-commons.usnwc.edu/nwc-review/vol} 7/iss4/1
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1 set no value by object, strange or ingenious, and
have no use for your country’s manufactures. . . . [t
behooves you, O King, to respect my sentiments and
display an even greater devotion and loyalty in the
future, so that by perpetual submission to our Throne,
you may secure peace and progperity for vour country.

The Chinese have an innate sense, not of superiority alone
in culture, but of overall supremacy. Down through the years, any-
one outside the center of Chinese civilization was known as a
*barbarian,” and the various barbarians were classified according
to the direction from which they came. Those that came overland
werc usually regarded as the worst. The Chinese have numerous
descriptions and unflattering designations for the Russians. They
have called the Russians ‘O-kno ta-pi-tzu,’ ‘the big-nosed
Russians.” They have another term for the Russians which is
likely to be resurrected by Chinese Communist leaders very
shortly; ‘Hu-iu ino-mao-tza,’ ‘the crazy, old hairy ones.’ Such an
attitude has characterized the Chinesc view of outsiders through-
out time. It has colored many of the words in the Chinese language
with which Mao must speak.

Again we must note that the Chinesc have had, through history,
a strong authoritarian tradition. The Emperor, who was at the
pinnacle of an authoritarian structure, was the man who expounded
dogma from on high. He was the embodiment of Confucian learning.
In like manncr, Mao Tsec-tung, the new emperor, is the embodiment,
and the only interpreter, of what must be right in Marxism-Leninism.
There was always the expectation that the barbarians who came to
China came to learn the truth as embodied in the structure of the
Confucian gentry state and in the learning expounded by the monopoly
hurcaueracy. There was an insistence on orthodoxy. Confacian
orthodoxy pormeated the whole of Chinese socicty. In many respects
this led to the pattern of conformity which also marked traditional
China. Within the framework of the wonderfully humanistic attitude
of the Chinese philosophy, there were, nevertheless, certain things
that the individual did not do. In the 11th century, for example, a
court painter was exiled to Hainan [sland in the south of China,
because he had painted fishermen in the wrong colored garb. Such
insistence on conformity was thus part of a standard expectation of
condact in China.

Within this authoritarian tradition of conformity, of submission

to dogma as expounded on high, the idea of checking up on cach other
was part of the Chinesc behavior pattern. 'This was especially true

Published by U.S. Naval War College Digital Conéinons, 1964 11
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regarding relations with foreigners. It is not surprising, therefore,
that the Chinesc have maintained a splendid isolation from the
realities of the outside world, This is a rather important point to
stress, The Chinese judged, and still judge, the outside world in
terms of what happens in China. Thus, this magnificently cultured
people, this people with the longest historical tradition of any
civilization in the world, have had, and still have, a sensc of
destiny, a sense of authority and self-sufficiency, and indecd, a
sense of 1solation, which have been written into their language,
their art, and their way of life. It 1s this backpground which we
have to understand in dealing with Mao Tse-tung and his col-
leagues. History influences the Chinese profoundly.

There are other forces and factors which must be understood
if we are going to deal cffectively with the new despotism in
China. We must also consider Chinese geography. This is a poor
land, greatly divided by large mountain ranges. Many arcas such
as Chinesc Turkistan and Inner Mongolia are very sparsely in-
halbited. On the other hand, in arcas around Canton in the
south, the Yangtze River valley in Central China, and in the
North China plain, there are frequently as many as 7,000 people
per square mile. The land is divided in many ways. For instance,
it is divided racially. All of the arcas in the western part of
China arc inhabited by people who are not Chinese, but are
minority nationality groups of different races and religions. Many
of them generally have had a contempt for, and hatred of, the
Chinese who have traditionally been their oppressors. The
Chinese in the south consider themselves the only true Chinese,
while the Chinese in the north look with contempt on the southern
Chinese. The division between northern and southern Chinese
has played an important part in Chincse politics. Thus, in addi-
tion to the weight of history, the Chinese Communists face a
geographical challenge and geographical barriers which have
carried through their history. Mao Tse-tung and Liu Shao-chi,
number one man and number two man of the Chinese Communist
Party, for example, both come from Hunan Provinee. They are
fellow provincials from a province noted for providing revolu-
tionary leadership for the Chinesc.

Let’s add another factor to the equation—Chinese national
character. This is vital, and nceds to be understood. As Mu Fu-
sheng says in his very important volume, The Wilting of the
Hundred Flowers:

https://digital-commons.usnwc.edu/nwc-review/vol 15/iss4/1
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To understand the Chinese Communists as pcople,
onc must try to understand first this background that
gave them the mixture of disillusion, callousness,
selfishness, courage and desperation. When we look
bhack at history we realize that, althongh it is casy
for us to locate the mistakes of the past, we would
very likely have acted in the same manner as our
ancestors did were we in their place. To live close
to the Chinese Communists who, like other people,
are products and vietims of their environment, often
gives one the same feeling, It is hardly possible
for them not to be rnthless once they are in power.
They are quite as hard on themselves as on others. . . .
It requires imagination for those who have never seen
China to understand that the country has been too poor
for its common people to see any good in democratic
ideals. In times of crisis it was not cven a matter of
choosing between different types of morality; it was
simply a situation in which any morality, even the
traditional Chinese type, lost meaning, and only
practical measures, moral or immoral, by peacctime
criteria, to save life and provide food, were relevant.

The Chinese have therefore lived in a situation of desperation
which frequently has imposed mass starvation, hardship and
hunger. It has given them a diffcrent outlock on life, and a willing-
ness to risk more; in fact, a different national character. This
national character manifests itsclf in terms of attitude toward lifc
and death. This is apparcnt, for example, in Mao’s recent state-
ments showing relative indifference to the consequences of atomic
destruction. The Chinese have an abundant energy and ability to
work. In Southeast Asia, where they are a force to be reckoned
with, they have becn able to outwork and underlive any of the
natives.

The Chinese have a population problem which is one of the
most formidable in the world. [t's difficult for Americans, who
tend to think of population in terms of long-range trends, to appre-
ciate the full dimensions of this problem. The Chinese are adding
more people every year to their country than any one of four fifths
of the world’s countries have people today; they could provide the
whole population of the British 1sles in less than four years. In
the decade of the 1960°s there will be more people added to China’s
alrcady overburdened agricultural seene than there are people in
the United States today! In 1963, the Chinesc added to their

Published by U.S. Naval War College Digital Comnfdns, 1964
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population more than cleven times as many people as live in
Albania, their current ideological ally in the struggle with
Khrushchev. This is a faetor whieh eannot help hut weigh in
decisions.

To the above should be added a fifth factor into this equation

for understanding modern China, and this is the factor of violence.

China, since the start of the 19th century, at least sinee the
Opium War began in 1839, has not known peace. The war con-
tinues hetween the Chinese Nationalists and the communists.
For China, violence has been the order of the day, whether it
has been the communists putting down student riots, such as the
very formidable high school student riot in Hengyang in 1957,
whether it was fighting the Tibetans or the Moslems, or whether
it was fighting the Chinese Nationalists, armed violence—
organized armies—have been the rule, not the exception, in
modern China.

To continue, a sixth factor is the new nationalism, a new
identification of the motherland of China with the sense of
destiny already discussed. The Chinese, as we have learned,
have a sensc of mission for their country. Not only is China to
he a great power, able to demonstrate its great status, but its
leaders are determined that in so doing China will not have to
knuckle under to anyone. This part of the Chinese traditional
ontlook has been reinforced by the modern nationalism of its
present ruler.

The final key factor in the historical perspective of the rulers
of China today is the manner in which the regime came to power,
and the formulas which it is likely to apply to the world in inter-
preting its mission. Almost three decades ago, Mao Tse-tung and
his collcagues were a rag-tail group of apparent remnants, former
warlords in retreat on their famous ‘Long March.’ It scemed that
the fortuncs of communism in China were at their lowest cbb and
that communism was likely to be destroyed as an organized force
in China’s future. Mao and Ins cohorts started out from the hills
of Southeast China and made their famous ‘Long March’ to North-
west China. Out of 90,000 who broke out of Nationalist encircle-
ment, only 20,000 straggled into Shensi province, which was to
become the new communist base. Those who went through this
ordeal by fire, those who made the famous ‘Long March® of six
thousand miles, naturally ended up with a sense of deatiny per-
vading their ranks. They were convineed that nothing could
destroy them, From that time, Mao Tse-tung, who became

https://digital-commons.usnwc.edu/nwc-review/vol17/iss4/1
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chairman of the Chinese Communist Party on January 13, 1935,
has seen his power grow until he presides over the largest
Communist Party in the world, over 17 million dedicated, dis-
ciplined communists,

As Mao stands upon the Gate of Heavenly Peace, from which
Chincse emperors used to look down on their forces, and sees
parade in front of him, in perfect order, over a half million people,
mostly disciplined civilians, he must have a renewed sense of
destiny, infallibility, inevitability, and power. In 1959, when
Mr. Khrushchev went to Peking for the tonth anniversary celebra-
tion of the Mao regime, he was given reason for pause, Obaervers
could sec in Mr. Khrushehov's face that he was somewhat shaken
as he looked out upon this great mass of disciplined Chinese—the
‘Bluc Ants’ as they have been called. Imagine the impact of
observing 500,000 ecivilians marching in perfect order in front of
the Gate of Heavenly Peace! Little wonder Mao has a sense of
power and destiny.

He naturally attributes to those factors which he thinks
brought him to power a universal validity and significance. These
become universaily applicable truths for Mao. What, then, are the
factors which he has isolated in looking back over his success of
the last twenty-cight years, and about which he has said, ‘These
are the universal factors which are applicable everywhere in the
world; these are the truths by which we are going to live and
which we are going to export to the rest of the world’?

First, and not immodestly, he stresses leadership—leadership
by the Chinese Communist IParty—a leadership which has been
stecled in combat, in class struggle, in discipline by purge after
purge, by rectification movement after rectification movement. No
one can build power without the right leadership, and the Chinese
Communists are convinced that they have the right lcadership.
Listen to what they say about Mao Tse-tung:

Comrade Mao Tse-tung is about the most outstanding
exponent of the proletariat of our country, the most
distinguished representative of our superior tradition in
the entire history of our great nation, a beacon on our
country’s road to communism, and the most outstanding
contemporary revolutionist, statcsman, and theoretician
of Marxism-Leninism.

No wonder Mr. Khrushehev has doubts about his Chinese comrade
these days. The cult of Mao Tse-tung, built up and worshipped as

Published by U.S. Naval War College Digital Commows, 1964
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the ancient Chincse omperor used to he warshipped, symbolizes
the leadership in Communist China, which is composed of first
generation communists, fanatically dogmatic and convineed by
thoir own suceess of their destiny around the world—convinced
that the great tide of history, which was reversed in 1902, is
going against the West, as nation after nation, onee subjected
to the white man, has become independent. And as a new tide
scems to move forward, little wonder Mao Tse-tung has pro-
claimed that ‘The cast wind prevails over the west wind.” Fur-
ther, he has now borrowed from the Japanese the potential
dynamic derived from interpretang this in racial terms.

The second factor to which Mao attributes his suceess 1is
the factor of struggle—class struggle, personal struggle, world
struggle. The Chinese Communists are far more committed to,
and dedicated to, the coneept of struggle, including violenee,
than are their Soviet comrades, some of whom are actually a
little bit more interested in living the quict life at the moment.
In the Chinese Communist official national newspaper, The
People’s Daily, every page is filled with references to tou-cheng
or ‘strugpgle.’

This leads to the third factor to which Mao Tse-tuny attributes
his success: the right outlook on the world, a dualistic concept
of the world, the world divided between friend and enemy, the
world as symbolized by the famous Soviet dictum, kio-kogo,
‘who-whom,' or ‘who destroys whom.” Khrushchev and Mao have
refined this today to ‘who buries whom,” but it still reflects the
same theme—a dual world in which there must always be struggle
to the end. Within this black and white interpretation of life,
anyone who resists the Chinese Communist regime internally is
ohviously an ally of the enemy, the imperialists, By definition,
within the doctrine, the ‘United States imperialists,’ being the
most powerful opponent of communism, must he the key enemy.
Therefore, the peasant who rosists the movement to sct up
‘people’s communes’ 1s naturally acceusoed of being a tool of the
United States imperialists.

To these three factors Mao adds a fourth, which is vitally
important in understand ing Communist China today, as well as
some of the seemingly stupid policies followed by the regime.
Mao has a sublime belief in the efficacy of organization. He has
arrived at, so to speak, a new dimension of power in this world,
in terms of organizing, controlling, and discipliuing human beings.
This is obviously not the place to go into the details of the

https://digital-commons.usnwc.edu/nwe-review/vdlh 7/iss4/1
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mothods by which the Chinese Communists have imposed ‘psycho-
logical mass cocrcion’ on their people. But to take a war-torn,
weary, large, desperate nation such as China was in 1949, and in
record time turn it into the most disciplined, well-co-ordinated,
centrally controlled nation in the history of the world, takes no
mean ability. Mao Tse-tung, who during World War 11 perfected
tecehniques of discipline and of psychological control, some of
the aspects of which we call ‘brainwashing,’ fecls that he has
discovered a new dimension of power in this world—a dimension
of power which is as important for the future of mankind as was
liborating the force of the atom. Tt is not surprising, therefore,
that he asserts: ‘If the masses are organized, anything can be
accomplished.” Little wonder he had little children, women, as
well as the soldiers and workers, stoking ‘backyard furnaces,’
apparently convinced that organized masses were all that is
required to make first quality steel. [ie mobilized well over a
hundred million men, women, and children for backyard stecl-
making in 1938, It was one of the most tragic blunders in modern
history, one which gave ample reason to doubl Mao's sanity and
to worry about his isolation from the real world,

Believing that the organized masses can accomplish anything,
Mao has this great faith that the ‘masses’ count in history and
that he has uncovered a decisive new dimension of power in this
world. Behind all this he gives great eredence to a [ifth factor
cexplaining his success, namely, Marxist-Leninist doctrine. IU's
important to understand that for the Chinese, Marxism-].eninism
is not simply a foreign doctrine that came from lurope by way of
Russia. Marxism-Leninism for the Chinese Rod leaders is a uni-
versal law which is applicable anywhere and therefore capable of
being understood by the Chinese and understood perhaps even
better, because of their superior cultural tradition, than the
Russians understand it. For the Chinese, given their historical
perspective, there 1s every reason to believe that they are uniguely
best qualified to be the interpreter of Marxism-Leninism, a univer-
sal dogma, for the rest of the warld.

The sixth factor to which Mao attributes his success, and
which he projects into the {uture world, is his asscssment of the
decadent capitalist world. e has looked out over his risc to
power and the way in which the West responded or did not respond
to the Japanese challenge; he has observed what he assosscd as
a wavering United States policy which he scorned and excoriated
during the period 1945-49 when he came to power; he has observed
indecision in Viet Nam, Laos, and West New Guinea, and, perhaps
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with some justification, Mao has concluded that division, in-
decision, and failure to work together characterize the camp of
his enemy. Little wonder he is convineed that the West, the
United States and its allies, are ‘paper tigers,” when confronted
with a solid, disciplined, organized mass with the correct
doctrine.

Now the achievements of the Chinese Communist regime are
enough to remforce Mao’s belief in these great truths which he
believes he has discovered, The achicvements are so formidable
that it is neeessary to point out the pendulum effect they frequent-
ly have on our interpretations of China. In 1958 and 1959 we were
apparcently so impressed with the Chinese claim that even one of
our most knowledpgeable commentators felt that if the Chinese
kept up at their then proclaimed ewrent rate of cconomic growth,
they would overtake the Russians before the Russians overtook
us. Many tended to believe that the Chinese Communists could
accomplish anything. Now, following the revelation of the failures
of the much-halleyhooed ‘great leap,” the general tenor with regard
to Communist China is to believe that they are unable to do any-
thing right. We tend to swing back and forth. Both generalizations
are cqually wrong. We would be foolhardy, indeed, to underestimate
the power and potential of this regime despite its many problems.
Their very accomplishments, even in the fate of failure, arc
cnough to make us pause. Despite economic difficulties, the
Chinese are still turning out more steel today than Japan produced
at the time of Pearl Harbor. Despite difficultics, they have a
smoothly working communications and transport network—the
transport inadeguate but nevertheless working, They have a
standardized language and they have embarked on a formidable
program for literacy which can make their people more docile and
understanding minions for their command. They have a stable
curreney and a price control system. They have made their power
felt everywhere in the world, not only along the Indian border but
along the Russian border and in the Pacific. Communist China
has ‘stood up’ as Mao Tse-tung says, and in doing this it has
demonstrated only too clearly the achievements and energy of the
new leadership.

Muo’s regime has formidable problems, and a few of these
deserve at least passing mention. They have the problem of
Chinese nationalism and their relations with the Soviet Union to
deal with, They have the problem of a snowhalling burcauracy.
Snowballing committee work in burcauracy has been quite a
problem for the Chinese, and this is directly related to the
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problem of quality control in their manufactured goods. They have
a formidable problem in the lack of critical raw materials, particu-
larly of petroleum, 'They scem regularly to fire their Ministor of
Potroleum Industry for his failure to fulfill his quota of discover-
ing new petroleum reserves according to quota, They commit
doctrinaire blunders like the communes and the backyard furnaces
and they continue to have hostile relationships abroad and a con-
tinuing war with the Nationalists on Yormosa. Despite such
problems, Mao’s China is a formidable power whose policies
dictate that it will be in a constantly hostile relationship with
the United States, and we in turn must be prepared for the proh-
lems which this great new power center of Communist China is
going to continue to pose for the Frec World, Many of these stem
from the policics pursued by the Chinese Communist regime.
These, too, can only be understood in terms of an appreciation

of the historical perspective.

Mao makes porfectly clear his bid for hegemony in the Far East.
This has becn a Chinese policy for centurics. As one worried
Indian journalist has noted:

Chairman Mao Tse-tung writing some twenty years
ago (1939) pointed out: ‘In defeating China in war, the
imperialist powers have taken away many Chinesc
dependent states and a part of her territory. Japan took
Korca, Taiwan and the Ryukyu Islands, the Pescadores,
and Port Arthur. England seized Burma, Bhutan, Nepal,
and Hongkong. France occupied Annam, and even an
insignificant country like Portugal took Macao.’

Does China now claim all these territories? No, not yet.

A second policy of this regime, based upon the bolief of its
leaders that they have the answer to the world’s problems, is to
establish leadership in the underdeveloped world—Asin, Africa,
and Latin Ameriea. Ilere is a major source of difficulty with the
Soviets, for they attempt to exclude the Soviet representatives
from active participation in the revolutionary strategy in these
arcas. The Chairman of the Chinese Communist Government,
number two man in the Party, Liu Shao-chi, within a month after
the regime came to power, said that the road by which the Chinese
Communisis achieved their victory and by which they came to
power, is the road which must be followed by other colomal and
semicoloninl countries in achicving the people’s victory. The
Chinese, therefore, regard themselves as the foremost leaders and
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trailblazers for the underdeveloped world. This is marked by some
of their activities in Cuba and by some of their ambitions in
Africa. Mr. Khrushchev has been more than a little irritated that
the Chinese have been saying in Africa that they are colored and
the Russians are not colored, and that the Russians have no
place therc.

A third policy, which is just as much a part of this regime’s
standard policy as any could possibly be, is to control all Chiuese.
Until all areas where the Chincse live and coustitute a formidable
segment of the population are controlled, Mao Tse-tung can never
feel secure. It was based on the contributions of the overseas
Chinesc in Southeast Asia, that Sun Yat-scn was finally able to
overthrow the Manchu regime. As long as formidable groups of
Chinese remdin outside the control of Communist China, Mao’s
regime will never fecl sccure—totalitarian regimes ucver are any-
way. It must press forward to the solutiou of the Chinese problem,
‘China irridenta,’ so to speak.

A fourth policy of this regime is to sell its doctrine of inevita-
bility, to point out that Chinese doetrine constitutes a force on the
side of history, that it is natural that the Chinese are going to
assert their hegemony, their great power status, and their influence,
particularly in Asia. This is a possible motive behind the attack on
India launched QOctober 20, 1962, In addition to attempting to dis-
credit India, Peking kept stressing its theme that the Nehru govern-
ment could not possibly stand up against the power of the great
masses of the people as symbolized by ‘People’s China' and its
allies all over the world.

The doctrine of inevitability and the manner in bringing about a
world victory for communism underlie some of the difficulties which
the Chinese Communists are having with the Soviet Union at the
moment. In order to achieve its goals, another major policy of this
regime is to isolate and destroy the United States. Nowhere in the
history of the world has an intcnse hate campaign been carried on
against any government of the magnitude aud duration of that which
the Chinese Communist regime has carried on against the United
States government within the last 18 years. We are the only power
in the Western Pacific capable of preventing Mao Tse-tung and his
comrades from achieving their goals of regional hegemony and
moving on to the ‘inevitable’ victories they expect. Therefore the
‘hate-America’ campaign has been played at constant high piteh.
The Peking leaders attempt to intimidate the smaller powers to
prevent them from coming to any sort of accommodation or amicable
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relationship with the United States for fear that it will antagonizc
the great neighbor to the north. There is much logic behind
Peking’s policy of hatred for the United States. It has had a pro-
found impact in Japan, and the Chinese Communists are very
sensitive about Japan,

Bcehind all of these policies of this regime lies a goal of
achicving for China, for Communist China, and for Chinese civili-
zation, a major world power status. On this the Chincse Commu-
nists, every last one of them, exhibit a scnsitivity that bespeaks
an cssential chauvinism in their makeup which we have too little
appreciated in the past,

The conclusions which one reaches after this brief survey of
the forces and factors behind the Mao Tse-tung regime, of the
doctrines and factors which Mao Tsc-tung himself puts forward as
the truth, the achievements of the regime and its policies, arc not
very pleasant conclusions. First, the Chinese Communist regime
today is a major, if not the major, threat to world peace. They
belicve in the efficacy of military action. Says Mao, ‘Political
power grows out of the barre!l of a gun . . .. War can only be
abolished through war.’ Mao parrots Clausewitz and Lenin by
saying, ‘Politics is war without bloodshed; war 1s politics with
bloodshed.’

A second conclnsion is that this regime has created a totali-
tarian despotism nnmatched anywhere in history for the intensity
of its control, for the scope of its control, and for the threat it
poses to its neighbors.

A third conclusion follows: any accommodation, any concession
to this regime in the context of the great sweep of history—in the
context within which Mao Tse-tung and his colleagues view the
world—can only be viewed as a further step in the inevitable victory
of their dogma and of their system, and will only be used as the
hasis for pressing for yet another victory, This means that in order
to break the myth of inevitability the only power capable of pre-
venting further concessions, the United States, is going to have
to stand as inflexibly steadfast in opposition ag it possibly can.
And in these days of emphasizing relaxation of tension this is
going to be a very difficult task indeed. On the manner in which
we approach it may hang the fate of freedom’s struggle against
despotism everywhere in the world,
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NEW DIMENSIONS IN EXTENSION

Did you know that . . . fifty years ago this month thc Navy
recognized that the required numbor of officers could not be
educated by resident courses at the Naval War College? In order
to overcome this deficiency and extend as much profeasional
cducation as possible to all officers of the Navy, General Order
Number 89, issucd 1 April 1914, authorized the conduct of pro-
fessional courses by correspondence. This date marks the
beginning of the present Fxtension Education Department of the
Naval War College.

Did you know that . . . while Vice-President of the Uuited
States, LCDR Richard M. Nixon, USNR completed the Naval War
College Extension Course in International Law, thus fulfilling
the requirements for promotion to Commander in the naval
reserve? In a letter dated 6 July 19556 from the Sccretary of the
Navy, it was stated that ‘Commauder Nixon has requested that
thosc of the Navy Departmcut responsible for the preparation of
subject correspondence courses be cougratulated for the excel-
lence of the material and the comprchensive approach that this
course provides. The Vice-President, who was cnrolled in the
International Law Course, expressed the opinion that thosc
officers who complete the course cannot help but increase
their professional qualifications.’
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U.5. SCIENCE AND TECHNOLOGY IN NATIONAL STRATEGY

A lecture delivered
at the Naval War College
on 19 Novemher 1963

by
Mr. J. Carlten Ward, Jr.

May [ say that [ learned a new word last week at a high level
conference at the Buffalo laboratories of Cornell University:
frustraphy.’ You will not find it in the dictionary. [ came early
this morning especially to hear your first lecture, The lecturer
pulled the rug from right out under me on very important particulars,
and I suddenly realized what ‘frustraphy’ really means. [ have been
assigned a very interesting subject here today and [ would like to
compliment the College this year on a new innovation for speakers,
and that is to send to them the curriculum well in advance so that
at least the speaker has some idea as to where he fits into the
development of the subject, T want to assure you that to address
a group of your high level of attainment is something not to be
approached too casily or too idly, Thercfore the hoetter you can
furnish your prospective speaker with the needs of the curriculum,
I think the better the job he can do. So T want to pay this compli-
ment to those who thonght up this new approach.

As 1 have tried to do in the past, instead of offering mere
opinions, or the conclusion from an opinion research, [ would
prefer to give you some so-called facts (notice [ said ‘so-called®)
from which you can form your own judgments and come to your
own conclusions, Instead of accepting what may obviously leak
between the lines as personal opinions (and let me point out that
I shall probably fall into the trap of expressing them), 1 want you
to come to your awn opinions. Therefore, | have more charts than
perhaps 1 have time to properly show. The Admiral has been ox-
ceedingly helpful in telling me that T may run over into the
question period, so we are not going to start with a number of
very amusing stories except to say that when 1 heard his intro-
duction it made me think of a recent one in which the chairman
said, “This gentleman needs no introduction; he needs a
conclusion.’
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Now the assigned title requires that we examine ‘the role of
the United States scientific community in the formulation of
national strategy and in the expansion of national power,” I would
like to restate it in the reverse, because 1 thinlk it is then more
logical: *to examine the role of the United States scientific com-
munity in the expansion of national power and in the formulation
of national strategy’ hecause it would appear that strategy is the
first derivative of power, and not power that of strategy, However,
the assignment also goes on to states ‘Include an analysis of the
impact of the vastly expanded governmental rescarch programs on
the scope and quality of basic research and technological
advances.’

And so we are poing to try to show the interaction between
science, technolopy, and cconomics, Often these are treated as
scparate disciplines, and separate subjects. T like to think of all
knowledge as being very much like an electromagnetic wave
spectrum. We talk ahout visible hight; we talk about infrared and
heat; we talk about ultraviolet; we talk about ultrahigh radio
frequency; and we talk about supersonic and hypersonic frequen-
cies; and we talk about xrays and cosmic radiation. But actually,
in nature, all these are one continuous spectrum; and similarly
il would scem that knowledge is a1 continuous spectrum. So, where-
as il may be pointed out that the so-alled social scicnees are
nol really sciences, nevertheless we must deal with them, and
thorefore we will deal with them in the context of their relation
to the sciences, This involves us, of course, in the problem of
‘What is a science?’

In listening Lo your speaker this morning, it appearcd that he
was well aware, and quile careful to point out, that science and
technology are two difforent things. Le didn't so state it, but you
could infer this from the way he handled some of his subjects.
As we must deal with them here, they are completely different
things. ‘Comnpletely,” of course, may net be fair, but this was
said to shock you so that you will view them separately. Now
let us see why.

Science has been defined many times by many people. For
us today, [ want to merely put this sort of label on it--that
scicnce is ‘that human occupation devoled to expunding our
knowledge of the world, our universe {(of which we are a part),
its forces, its materials, its properties, and its dynamism,” In
other words, science is dedicated to creating new knowledge.
Let us not say for what purpose, becausc the trne scientist is
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not primarily concerned with this, [{e's primarily interested in noew
knowledge. 1le would just as scon work on the most ridiculous
sort of problem, (romn your and my point of view as practical
people, as he would the most practical mundane thing. 1 like to
think of the Bernoulli brothers. There were six of them, all
mathematicians, and they cach lived in hope that they would
create a mathematical abstraction or principle that had no
application. I"ive of them died bitterly disappointed because
somehody subsequently put to good use everything they had
produced. The sixth one, it is said, died happy. e produced a
principle he thought was thoroughly uscless—no one would ever
find a use for it. What do you think it is? It’s the theory of the
solution of simultancous equations, now the basis of so much of
our advanced mathematices in daily use all over the world. Such as
these are true sceientists, They are inlorested in new knowledge.

Now, let’s take the technologists; these will be the ongineers.
We also have in use a similar term, namely ‘technician,” for a
little lower order of professionalism, but let’s talk now in terms of
the engineers. The engineer is motivated completely differently
than the scientist, and yel he is so oflen confused with him that
you, who are in the great defense orgamization, frequently use them
mterehangeably and thus in the wrong roles. It should be pointed
out Lhat, to do so, can al times lead to disastrous results. The
engincer has a task to perform that a scienbist is nol lrained to
deal with—Lo nuke intuitive judgments, judgments which cannot
he verified by experiment bul which involve a cerlain degree of
intuition in forccasting. let us take a simple example. An engineor
must build a bridge. Now he may draw on the mathematics of slress
and stran and the properties of material, all developed by scien-
Lific rescarch. Well and good. DBul what does he huild a hridge for?
Ile builds it for the use of man, and (urthormore he has to build it
to a financing scheme that may have an amortizalion of, say, fifty
years or so. This means Lhat the hridge has got to be useful for
fifty years, which Lhen means that he’s gol to know who's poing
over iL fifly years from now, Whal size vehicles? What axle loads?
What traffic density? e needs Lo be a demogeapher; he needs to
he a practitioner of all sorts of crafts that fall into the social
studies category in order to apply s scientific knowledge of how
the bridge should he buill. No matter how precisely he figures his
structural mombers, or how vrecisely he designs it, it still will be
an unsatisfactory bridge i it doesn’t fulfill a uselul human
funcéton over a considerable period of time,
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As soon as you bring man into any precise mathematical
equation, you knock out its validity because there is no such
thing as the average man, even though the social study people
use such terms. How about a constant dollar? Never had cne. An
average man? I never met him. These are merely statistical
cohcepts.

1t was said by a great educator whoe served in Washington
during the war that every office in Washington had its cconomist,
and that they called themselves soclal scientists. Iord Kelvin
said, ‘It isn’t scientifie if you can’t measure it.” So, of course,
the cconomists try to measure. We have such fantasies as the
Gross National ’roduct expressed precisely! How many of you
know that your wife’s effort is in that figure at an assumed value
in terms of dollars of production? 1 don't know how many cakes
she bakes or how many diapers she changes or how many times
she sweeps the rugs—that is cxactly what this is intended to
represent—or whether she 1s a social bridge type! But she’s in
there. And likewise, T want to warn you that the exhibits that 1
am going to show you today are statistical cxhibits, so pardon me
if T take a few liberties with my own exhibits by telling you that
a statistician has heen defined as a man who draws a straight linc
from an unwarranted assumption to a foregone conclusion.

You all know the famous story of the statistician who lived on
onc side of a river and wanted to cross it. He reviewed his data
and he found cut that the average depth of the river was 4.1 fect.
There being no bridge, he decided to walk across, and drowned.
Now, please, have these thoughts in mind when you see the fol-
lowing cxhibits. And also have in mind that the engineer is a dif-
forent breed of cat from the scientist. If only students know this
when they went to college they wouldn’t make this frightful
mistake that so many arc making herc in the United States
because, very often, the sccondary school advisors cannot tell
them the difference. ‘Oh,’ they say: ‘you want to be a scientist?’
The boy actually may not know what a scicntist is or does. lle
merely knows that he reads in the newspaper that the last satellite
that went up was a great scientific development. Now if T may be
slightly profane, [ am geing to say, ‘Like hell it was!” As a
structure and part of a system, it was an engineering development.
The scientists, yes, did provide the knowledge necessary for its
design and pmrpose. They did the work on the Van Allen belt; they
did the work on the physies of space, mathematical models of
trajectories, ete., ete. These are examples of scienlific
accomplishments. But the fellow who made the structure that
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was to be projected out there, and had to stand up under stress,
and then make a reentry through the atmosphere, was not a scien-
tist; he was an engineer, Let us not confuse these two, The poor
guy who reads so much of the current literature, such as ‘This is
a great example of modern science,’ goes to college to be a scien-
tist, and what does he find? A curriculum that will cram math down
his throat, physics down his throat, chemistry down his throat,
maybe biology, too; and he is perhaps waiting to get to something
that arouses his vital interest if he is an engineering-minded kind
of a boy. He becomes frustrated. Similarly, perhaps a boy goes
into engineering, lle goes into it somctimes thinking it's like
science, and finds it's not to his taste. 'This is where we have a
lot of waste human products in our educational system, which was
so deftly touched upon by the previous speaker. Fnough, then, as
to the difference botween these two professions, except to say
that I hope that throughout your military experience you do not
rely upon one to do the job that the other is educated to do. To-
gether they constitute an invaluable and inseparable team.

[For brevity, we are not going to touch on the division betwecn
basic rescarch, applied rescarch, development, evaluation, and
finally reduction to practice. These are five convenient labels to
put on the separate steps of the overall process of, for example,
weapon systems development. Before a weapon gets into the
pipelines as a practical performing article for you gentlemen to
nse, it has to go through thosec five stages. The scientists should
not be responsible for all those stages, nor should the enginecr.,
And likewise you shouldn’t expect the enginecer to have the train-
ing ot the capability to develop the new knowledge of applied
science on which this weapon aystein may have to be based,

I would now like to talk a little bit, as a point of departure,
about the role of science and technology in history. It is very un-
fortunate, as I see it, that history has been taught by historians
who were inacnsitive to their predominant roles, Often they have
essentially been men educated in literature and political studies,
and they have produced extraordinary histories about people who
ruled countries and about social phenomena. What, in general,
they didn’t reveal was how thosc countries became great. It was
often assumed that the king played almost the sole role in pro-
ducing these historical developments,

So now, as a very quick and dirty piece of history by a non-
historian, let us start with Greece and Rome, Some time ago, 1
wns asked to give a talk in a leading prep school where the boys
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had become pessimistic about their future, largely beeause they
had read and heard so much ahout the atomie bhomb and its assumed
power to destroy all mankind. They thought nonce of them had very
long to live; therefore, what was the point of studying? The morale
of the school was low, and bear in mind that this was one of the
most. famous schools in America. By way of preparation, | learned
that the students had hecn taught to look upon ancient Greeec as
the Golden Age of man and, furthermore, were told that we had
been retrogressing since then. So I went up to demolish ancient
Greecce in terms of mankind’s present and future!

[.et it be said, first of all, that every single civilization, in
the modern sense of the term, is founded upon physical energy
and its skilled cmployment for man’s use. Your speaker this
morning touched upen this to some extent. ¥nergy, when cmployed,
produces services and goods; services and goods are the nicasure
of cconomic strength, Meeonomic strength is, of course, the
principal basis for national power. Now let's see what this did
in our sclected example from history. Greece produced the preatost
literature of its time; some have said, of all time. Grecee produced
some tremendous statuary, buill some rather handsome buildings,
codified a lot of information. Kuclid’s gecometry is a good example.
He didn’t originate it; he didn’t invent it. He took it from the
Egyptians, who had to devise it beeause they had to survey the
land each time the Nile flood waters receded. I the Fegyptians
hadn’t invented geometry and surveying—which they did becausce
they had to—no one would have known who owned the lands when
the waters receded. And so Euelid studied Abyssinian literature
and Egyptian Literature, etc., and from such sources he produced
the geometry you and [ studied. Now don’t misundcrstand me. This
was a great work. Greece created a tremendous body of literature
and art, and did some great things in philosophical thinking.
Certainly we cannot shrug off Archimedes and his mechanical
principles for the serew, the wedge, the lever, ete. Why, Demoeri-
tus even conceived of the atom in the 4th century B.C.! But,
gentlemen, why, if this nation had such a superior culture and
high level of eduecation, did Greece nol become a great, lasting
world power? Why did it go down the drain? As a point to keep in
mind, it should be noted that its economy was based upon human
slavery.

Now let’s turn to Rome. Rome had a very plebeian group of
writers, thinkers, sculptors, etc,, in comparison with what Greek
civilization had producod. Yet Rome lasted ncarly one thousand
yoars as the world’s greatest power. At one time she claimed
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domination of the larger part of the so-called civilized world,
although this was poerhaps an exaggeration hecause the Chinese
claimed to have been civilized when the Romans were barbarians,
and 1 guess they perhaps were, We will come to China lator. Now,
the Romans learned how to build roads and to develop communi-
cations. The Romans invented the arch, and thus improved
structures. No longer did they have to build their temples with
flat stones like the Greeks. They were excellent engineers. They
developed administration. Our law stems {rom Roman law. How
many of you recall that the Roman aqueducts, which were a
remarkable picce of engincering work, were in part responsible
for the Romans solving urban living? No city in ancient times
ever grew larger than ahout a quarter of a million people hecausce
it died off through plagues, epidemics, and inability to service it
with food and utilitics; but the Romans built an ancient Rome of
over a million people. The Greeks could not. Two hundred and
fifty thousand people was the maximum size of Athens in ancient
times. Rome grew to over a million people and they did it by
cssentially the same good civil engineering which we use today.
The Roman water system was outstanding. Water was bronght over
the hills and valleys, using a knowledge of hydraulics, then they
distributed it around the city through lead pipes. They applied
metallurgy to make the lead pipes. They learned where and how
to mine the ore, and how to smelt the lead and manufacture the
pipes. Ivery customer was billed mouthly, just as you are for
your cleetrie light bill, 1le was billed on the basis of the hole

in the lead pipe that led water into his particular houschold, and
there was an inspector who went around looking at these every
month to sce that ne one cheated. The Romans, (urthermore, had
all the protection, all the devices, of an orderly administration.
They were practical ceconomists and engineers, while the Greeks
were not.

[.et us turn again to Greeee. You will remember that Greeee’s
whole cconomy was based upon the use of the energy of slaves.
Whenever Athens began to run downhill cconomically, perhaps
partly because they were enlightened cnough to allow slaves to
become free men under certain conditions, they had to start a war
to get more slaves, otherwise their whole economy continued to
run downhill. Aristotle, perhaps their greatest philosopher, though
a poor scientist, said with respect to science that it was a mental
cccupation. One shouldn’t bother with experimental verification

because that involved manual work, which was the work of slaves,

[Tis views have been said to have retarded seience for fifteen
hundred years, [t was Galileo who had to break out of that
philosophic straitjacket in the carly 15007s.
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To bring curselves up to more modern times, let us look at
England in the carly 1700°s when Newcomen, the engincer, devel-
oped the steam engine for pumping mine water from deep mines.
This gave England ready access to coal; coal, in turn, gave them
access to heat; heat gave them access to steam; enginecring pro-
vided the engine, and then what happened? Qut of that series of
events, ingland went through an industrial revolution. This small
country, which was said to be of approximately three mnillion
people at that time, built in a bricf span of history an cempire
upon which the sun never set. They did it by producing more and
better goods more cheaply than the rest of the world, and then
exporting them. And, as you know, the flag and trade go hand in
hand, and the first thing we knew we had ‘Pax Britannia’ for a
hundred years throughout the civilized world.

If we think in terms of natural resources, did Iingland have
vast natural resources? She had some coal; she didn’t have much
iron, or large mineral deposits. In torms of the rest of the world,
England was deficient in manpower. How then did she become so
powerful ?

In summary, it is reascnable to point out that the engineering
and technological usc of thermal energy, and the development of
new machinery for its employment for the production of goods and
services, under free enterprise incentives and proper civil laws,
made Fngland the great power thal she became. In all fairness, it
was not the kings, prime minisiers, political theorists, or ccono-
mists. They were the servants of these great forces created by
natural science and harnessed by engineering and technology.

Now let us take another example from history of the role of
science and technology—Germany. llere, as in Kngland, was a
country that saw clearly the role of science and technology. She,
also, lacked great natural resources except coal, iron, and timber,
and the German population represented only a small segment of
the civilized world,

Germany, before World War I, moved into an existing vacuum,
taking basic science from England and I'rance in the ficld of
chemistry, and constructing the great technology of synthetic
chemistry. So, with a relative scarcity and paucity of resources,
she was able to turn out vast quantities of goods ou which the
rest of the world relied. The Germans buill up a strong cconomy;
they built up a fantastically good chemical industry which is still
good to this day; and they were able to threaten world peace.
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They threatened the position of England; they threatened the
whole world during World Wars I and I1. Once more, applying the
capability of their industries, and their scientific and techno-
logical competence, they devised weapon systems of such
advanced character for their time that they threatened the whole
civilized world, and precipitated what they thought would be a
short war of victory creating for them the position of a leading
world power.

On thetr own admission, they took advantage of our aviation
developments. In the late 1930°s, [ remember a meeting in New
York at which the NACA, then starved for funds, was having
a kind of a celebration for the work that Dr. Lewis, the founder,
had done. Germany was represented by the German director. At
that time many of us thought that we were about to go to war with
Germany and it seemed this was a very unusual thing for this man
to come over and honor Dr. Lewis, his competitor. However, this
great man said, with tears streaming, that nearly all that Germany
had accomplished in aviation stemmed from the work of Dr. Lewis
and his laboratory. The Germans took that knowledge, added
tremendous research of their own, put it to work, and built up a
strong aviation industry when owrs was weak. And, in other ficlds
of military science, you all know what they did with the Panzer
divisions. There is no need to go into this further with a military
audience. Science und technology, on which a strong cconomy had
becn built, enabled Germany to again threaten world peace. Yet,
what were they in comparison with the rest of the world? Certainly
a little bit of a country, in the terms which you heard this morning,
an insular country, liven so, Germany came close to winning the
war and attaining her objectives. She could also have had the
atomic homb if itler hadn’t been the autocrat that he was. The
Germans were the first to discover fission. They tried to build a
homb but Hitler turned the effort off and on as the German fortunes
of war rose and fell. You can’t do that with a scientific
development.

Can we find some othor examples? Yes, we can. Let us turn
to the Orient. For example, there is China, an old civilization, a
country which has hundreds of millions of people, with vast
natural resources, while offshore lics a little island kingdom
with only 15% of the land arable. s population doesn’t cven
approach a hundred million people, yet that little country of
Japan, an island country like little England, became a major
power and proceeded to threaten even the powerful United States
and to dominate her whole hemisphere—China's six hundred
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million people, plus all the rest of the great Asiatic hemisphere.
How? Was it duc to the Mikado? Was it the Japanese Dict? No.
Japan had embraced Western science and technology, which,
coupled with a very industrious, hard-working people, cnabled
them to build up an economy with so much strength that it com-
pletely overpowered the giant slumbering China immersed in
history, poctry, and philosophy.

These are the lessons of history. Leaders and governments
can only exist and exert their independence in a competitive world
when they can direct an cconomy made and kept strong by a pro-
gressive techhology. The governments, as such, don’t create
power. Qur Congress doosn’t create our powcer; it uses it. No,
countries do not bocome powerful through political sophistication,
but through cleverly applied science and technology. The Russians
discovered this in 1932 in the sense of doing something funda-
mental abont it, and there will be some statistical exhibits for
us to look at that should frighten us a bit.

We have talked about the difference between seience and
enginecring. We have talked about the role of these factors in
history, and now perhaps we should begin to study some of the
statistical evidence.

Figure 1, following, is not a kindergarten exercise, It was
taken from a DuPont publication and, in a fundamentsl scnse, it
represents much of what we are talking about. Lt ns look at the
figure of the man in the picture. Look at the man in 1855, before
the Civil War, He had to work very hard, his source of energy
was his muscles, and he supplemented them with the power of
the horse. There was also (the figures arc all proportionate as
to quantitative values) the Now England water power mills, and
the sign of the clock represents the time worked. This figure
shows that the man had to work from snnrise to sundown, and he
really worked! The symbol at the right represents the horn of
pleuty, We can take its size as representing the standard of
living—the Gross National Product divided by the population of
that time.

Now let us look at 1905, fifty yoars later. The automotive
engine hadn't really come in yet in a general way. Dr. Diescl
had just done his work, and there were a fow very odd-looking
vehicles running around on soft conntry roads, scaring chickens
and horses, but not many. Man still had to do a lot of hard,
manual work, and the horse was still the primary means of local
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transportation, plowing, cultivation, running treadmills, and so
forth, But we notice that the steam cngine has come in. The
steam engine supplanted the water wheel, and this additional
gource of energy is beginning to be important. The amount of
energy available per man in 1905, as compared with 1855, is
vastly enhanced. It follows, of course, that his workday has
been shortened, and he only works twelve hours a day in that
year, Notice what has happened to his standard of living, Now
let us look at 1955; again fifty years have passed. Both man and
the horse are getting to be only symbolic now, because the
machine has taken over. Some very foolish writers, sociologists,
and journalists, were writing books not too long ago proving that
man was going to be the servant of machines. Hogwash! Becausc
of the machine, the clock shows man’s workday as averaging
about eight hours. And look at the standard of living. Why man is
doing wonderfully. Then DuPont polished up its crystal ball and
looked at the year 2005. In that year, man is shaving with an
electric razor; he’s brushing his teeth with an electric toothbrush;
he's shining his shoos with one of those new Christmas gadgets
with an electric motor; he moves vertically and horizontally by
automotive and electric power. He doesn’t need to climb stairs;
he goes up in an elevator; he does all kinds of things. But he
doesn’t use his muscles. The horse? You will find him only on
the race tracks. The clock? Well, we all know abhout Walter
Reuther and his six-hour day, not to mention labor’s proposals
for four-day weeks and mouthly vacations, plus 11 paid holidays.
We don’t know {I'm obviously not a sociologist) whether man can
stand this prosperity. We could ask why does he still appear on
the chart at all? Why hasn’t he disappeared? This seoms hard to
figure out, but perhaps he still hasn’t found out how to apply
motor-driven zippers.

In Figure 2 we portray the growth of research in the United
States, because research 18 the prime tool of science and engineer-
ing. Let us turn back to a period which I can remember ¢learly—
World War 1. We do uot find it on this chart. It has been said that
the first true research Inboratory in America was cstablished in
1903. Before that we had the age of inventiou. After 1903, rescarch
ceased to be a ouc-man effort aud became a team effort, brought
about largely by the proliferation of science.

1t isn’t practical any longer to ask one man to invent a moedern
complex weapon system. We must put a team together, and this in-
volves an added administration mechanism. This becomes an R&D
team, from science to engineering.
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GROWTH OF RESEARCH IN THE UNITED STATES
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1Prior to World War II, the chart doesn’t look too impressive,
But it was. When World War 11 was alrecady beginning in Poland,
the total rescarch and development in the United States was
approximately 300 million dollars, including all government
bhurcaus (Agriculture, Bureau of Standards, NACA, ete.) and all
of industry. In order to win the war, research increased to about
a billion and seven or eight hundred million. While it doesn’t
look like much on this chart, it was a fantastic development, all
in a period of four years. We survived because of it.

After the cnd of the war, it was ‘Dring the boys home by
Christmas,’ and our winning team, including R&D, was largely
demobilized, That’s the way Congress and the public reacts,
From roughly 1945 to 1952, there was no great increase, {from the
looks of the overall curve. During this poriod, nongovernment
expenditures steadily increased, although the reverse was more
nearly true for government expenditures. So the net was relatively
a flat curve until the Korean War appeared. ‘T'hen sec what hap-
pened. We learned our need for continued R&D all over again.
There are people who say that governments do not learn from their
mistakes. [ believe that they do, but they often learn the hard way.
L.et us obscrve the rcaction to Korea. We suddenly and frantically
begin to equip our troops with the things they necd. We begin,
again, to take research seriously, and to belicve that Russia
isn’t a pal after all, and we might as well recognize it. R&D has
never turned back since then. An interesting point is that, today,
rescarch totals over 15 billion per year, whereas at the beginning
of World War 11 (which is not too long ago), it totaled 300 million.

This is a fantastic development, and more than merely a
symbol of where we get our power in the world today. Rescarch
is the tool we must use to meet the rather dismal forecast for
the futurc that you heard in this morning’s early lecture.

In Kigure 3 lot us now observe the ond result of R&DD, in a
specific instance over a period of time, and what its characteristics
are. When Thomas Edison built his first cleetric station in 1882,
in New York (the Edison Klectric), it toolc nineteen pounds of coal
to generatc one unit of electricity, that is, a kilowatt hour. We sce
that by the year 1905, which was the vear the Edison Electric
Institute began to keep records, it was taking about six pounds.

You can observe that this is a very orderly curve, and that by 1960

it was taking seven eights of a pound of coal per kilowatt hour. It

is startling to apply these figures in terms of our resources. Remem-
ber that if we had never learned anything beyond the initial technology
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of the first power station, which uscd ninetecen pounds of coal per
kilowatt hour, and we were still using nincteen pounds to generate
a unit of power, our coal supply would look pretty sick in this
country. Livery time we increase cfficiency, we multiply our
resources accordingly. In 1963, steam power plants were being
built that would only use two thirds of a pound of coal, and the
drop from scven eights to two thirds is again tremendous, applied
to our costs and our total fuel resources. The same thing applies
to the world’s oil, coal, and gas snpplies. We are obscrving the
characteristics of continued research and development to show
what would happen if we stop educating engineers and scientists.
In this case, the particular emphasis is on engineers (this is an
engincering curve), and if we fail to continue to advance, the
conclusion is rather disastrous. Particularly, in this case since
the world, including the United States, doubles its usc of power
cvery decade!

[igure 4 was done by a distinguished scientist. It has a very
amusing aspect to it which we can later observe. In the 18303,
Iraraday, working in his Cambridge laboratory, discovered the
principlc of electromagnetic reaction (today we would say the
principles behind motors and dynamos). 1t wasn’t until 1882, when
Thomas kdison built his power station, that anybody employed it.
In other words, it took nearly fifty years, from the time of the scien-
tific discovery to the time of its commercial application.

Let’s turn to radar. Nikola Tesla, a man of nnnsual capability,
forecast radar in 1905. He didn’t discover it, but the naval scien-
tists down at Anacostia around 1922 discovercd it; they measured
it; then they asked for 15 thousand dollars from the Navy Depart-
ment to exploit their discovery and were told there were no funds.
Think of it—15 thonsand dollars! So, iu 1922, the knowledge
appearcd scientifically, but it wasn’t applicd until the British
developed it for the Battle of Britain, for which Sir Watsou Watts
was knighted.

If we want to have an example of how science and technology
determine the course of empires, think what that one single devel-
opment by Watts and his Australian colleagues did to turn back
the forces overpowering Britain during that weak period of their
war effort. Think what that onc scicntific discovery did in enabling
the seven hundred fighters of the RAF to avoid destruction and, in
turn, to destroy so large a portion of the 2500 hombers that the
Luftwaffc was using. Germany was forced to give up the effort and
England was never invaded, thank God for their sakes. Thank God
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for our sakes, too! Now obscrve that it took only eighteen years,
from 1922 to the period of the beginning of World War 11, to harness
this new scicentific discovery—against 40 years between [Faraday's
principle and its application by Thomas lXdison,

l.ct us next look at transistors, discovered in the Bell labora-
tories years later. It took a period of about six years before the
transistor began to replace the vacuum tube and allow us to go to
subminaturization and to greater reliability, including resistance
to vibration and heat, and the many other advantages which are so
important to our weapon systems. All this in six years!

Now we move on up the diagram, and we come to the artificial
diamonds developed in the General Ilectric Laboratories. They
reduced that concept to practice in about threc years. Artificial
diamonds, of course, are very important to industry because, among
other uges, these are immportant cutting tools.

Let us Look at the most recent example on the chart, super-
conducting magnets. These are basice in fusion phenomena, and
here it was a matter of only a year and a half between discovery
and use. This chart points out that we no longer have time for
contemplation. This 18 a dynamic process; it has vital implications
to our security.

The amusing thing is that, taken literally, the chart’s artist
left himsclf open to a rather wild interpretation. You see the curves
cross about 1970, which can only be interpreted to mean that, by
then, the engincers will have harnessed the latest discovery before
the scientists have discovered it!

[Pigure 5 shows the areas where federal money obligations go.
Particularly note the funds obligated to defense R&D. These in-
crease from six billion six hundred million to seven hillion three
hundred million per year, in a threc-year period. Tt should be noted,
in comparison, that atomic energy increases from 850 to 1100
million dollars, whereas NASA jumps from 776 million to 2,821
million in the same period. NASA’s incrcase is a vatio of almosi
400% in threc years, and Congress 18 questioning the coming
budget request by NASA for well over 5000 million dollars, which
approaches the total budget for all R&D in the Department of
Defense.

Below, and plotted to a different scale, we sce obligations for
the Department of Health, Education, and Welfare, This has grown,
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in the same period, from 428 to 703 millions per year, Grave
questions have been raised as to whether the availability of
lahoratories and suitable scientists exists to meet efficiently
the objectives of the program. The appeal of social needs is

eat, but the question remains whether the possible shorteomings
will not prove a danger to research needs in other areas.

Next, we have the Department of Agriculturc—entomology,
soil, crops, ete., then the Department of the Interior. They're all
stepping up their R&D requests. Then we have the National
Seience Foundation. The National Science [Foundation is some-
what different, because that money largely flows into bhasic
research—largely into universities. Lastly, we have the Depart-
ment of Commerce, which has just had some difficulty with
Congress,

Figure 6 shows the Rescarch and Developinent expenditures
in percentages of the federal budget. It has often been said, hy
social scientists, that government tends to lag behind events; so,
when we observe that the expenditures for research, as a per-
centage of the federal budget, have gone up since 1940 from 1%
to 13% of a current 91 billion dollar budget, we are looking at one
of the most dynamic economic parameters of this age. 1t reflects
and rcaponds to political forces, and results from the new
understanding of the role of science and technology in ceveryday
life.

[Figure 7 is an intoresting chart. In World War II, one pound of
acrospace products cost approximately ten dollars; in the 1950°s,
one hundred dollars; today—one thousand dollara; tomorrow—your
guess, Look at that trend; it's a nightmarc, and reflects the cost
of the built-in technological developments.

I*ipure 8 is a chart by Davis and Roddis, two cngineers of
the Atomic Knergy Commission, and was drawn in 1955. Now
please review the coal curve (sce Figure 3). 1f you will follow
the shape of that curve, you will sce it duplicated here. 1t is fat
and wide because it hasn't happened yet, and there are plusecs
and minuses to be taken into account. And what has happened?
Davis and Roddis said that by 1965, in the high cost fucl arcas
of the United States, efficient atomic power planis will compete
with conventional plants. Such plants are now under construction;
they arc off the drawing boards and bheing built. One such plant
will be running in 1967 and the cost will be 6 mills. Davis and
Roddis were a bit too conservative. This is perhaps a warning to
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those tempted to prophesy. If one wishes to pontificate, it is well
to remember that there are certain fundamentals in applied tech-
nology, and these must be taken into account. Even then it is a
perilous occupation. The role of technology is presently being
read into the atomic power chart even as it is historically en-
shrined in the coal economy curve of Figure 3.

When your lecturer spoke this morning, he talked about vital
natural resources. Obviously, we all think in terms of coal, oil,
and gas, and when we're going to burn them all up, and then
whore will the world get its euergy? Perhaps we can think of the
people who have said, *Oh, those guilty unthinking scientists who
developed that atom bomb to destroy the whole world!” Such people
arc often not aware that the knowledge gained thereby may well
be the savior of world civilization. Atomic energy will provide
almost unlimited energy sources long after owr carboniferous
fuels are no longer readily available. Rescarch cannot be viewed
mercly as expense, bnt rather as a fruitful asset, sometimes of
the most vital value, Without advances in the technology of encrgy
sources, it would be only a guestion of time before we go back to
that gentleman with the pick, shovel, and horse that we saw on
the first chart (I'igure 1),

In Figure 9 we see something taken from your own profession,
This chart refers first of all to the original core of the Nautilus.
Actually, she steamed 63,000 miles before refueling. ‘The same
ship, the same plant, with a technically improved second core,
steamed 95,000 miles, more than a 50% improvement. We now
notice how this is typical of our Figures 4 and 8 in which there
is a great improvement carly in the development stage. The third
core steamed 180,000 miles. The fourth core was originally
designed for 200,000 miles, but now it has been predicted to last
400,000 miles.

Figure 10 is a chart made by the Standard Qil Company; it
pictures a beaker of oil with the silhouette of a refinery at night
on it. 1t shows that out of cil come many chemical products. The
illustration shows the enormous impact of petroleum chemistry
and technology. Let us look at some of the many end products—
resius, antifroezes, rubber, plastics, paints, insecticides, fibers
like dacron and orlen, ete. This poses the question, How much
longer can we afford to burn energy fuels which are also our sole
sources for carbon chemistry? These fuels were all laid down
300 million years ago during the Pennsylvanian geologic era and
none arce deposited any morc. When we have used them up, there
will be nothing of the same kind to replace them.
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IMPROVEMENT IN NUCLEAR PROPULSION
U.S.S. NAUTILUS

1st Core 2nd Core 3rd Core

NAUTICAL MILES
STEAMED 60,000 95,000 180,000*

(APPROX.)

BARRELS FUEL

OIL EQUIVALENT 27000 88.000 161,000

*PREDICTED (PRESENTLY INSTALLED CORE)

4th Core

200,000**

171,000

**AVAILABLE FOR INSTALLATATION—FUTURE DESIGNS

PREDICTED FOR 400,000
SOURCE: AE.C. and Congressional Record

Figure 9
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Then there is the question of atomic fusion. If we were to
develop the phenomena of fusion as o source of energy, then we
would not have to be an insular country, or a seacoast country,
or any other limited kind of a country, We would have power
running out of our cars; and since power is the basis for
ceonomic strength, any country with efficient technology
could aspire to world leadership, But no one has done it yet.

In IYigure 11 we will look at the economics of the space
program as a conscquence of science and technology. Note the
conncetion between the date of the Russian Sputniks and Luniks
and our responsc to them. The effort is so tremendous, that it
can’t even be kept to scale on the chart. No wonder Russia scems
to have called off the race after she used up her imitial advantage.
This new industry is a product of rescarch, development, scicnee,
cngincering, and technology. It is dynamic; and we can quickly
be left at the stake if we are not capable of competing in the race.
No one has yet fully demonstrated that putting a man on the moon
is ‘good’ or ‘bad’; we are only pointing this out as an example ol
scientific and technological capability. If we are going to remain
a leading power in the world, it wouldn’t take very many years of
inattention to any given challenging horizon to make us as vul-
ncrable and as exposed as a Navy armed only with sailing vessels
and front-loading cannon.

In Figure 12 we have the relationship of science and engincer-
ing to cconomics in a very specific and spectacular area, [t por-
trays the growth of the acrospace industry, and, of course, the
first large peak in the curve is airplane production in World War 11
Then came the ‘bring the boys home by Christmas’ reaction in
1945, which nearly ruined our industry. We, ns industry repre-
sentatives, testified to Congress why that wasn’t a very wise
thing to do with Russia as our cnemny. This is a good example of
politics and social attitudes lagging materially behind reality.
But what happened in 19507 Korea. Now notice the line indicating
the military production response. Next note post-Korea, and the
usual lethargy that sets in after the shooting stops. But it didn’t
last long; the ‘cold war' was still with us.

Perhaps we should conelude consideration of this chart by
pointing out that science and technology have here created a
vast industry, employing over a million skilled workers, which
has provided the entire world with hitherto undreamed-of means
of transpart, and with social consequences of great import, The
aerospace industry, finally, is peculiarly an important element of
national power.
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U.S. GOVERNMENT INVESTMENT IN AERONAUTICS & SPACE PROGRAM

Total Investment in Plant and Equipment
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GROWTH OF AEROSPACE INDUSTRY

BILLIONS (SALES IN $ BILLIONS)
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Figure 12
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Figure 13 is another example. This chart reflects the growth
of electronies industry. I was cerlainly one of those who failed
to sce the enormous fulure prospects for this indostry in its
early days. Just think back to the time when we were merely
huilding bome radios. Few thought it would develop into such a
spectacular industry. The chart shows how, until World War I,
electronics docsn’t cven register as a major industry. But, of
course, during World War 11, all of our technical and scientific
capabilities were called upon to devise weapon systems such as
bomb and gun sights, fire control gadgets, radar detection devices,
special communication devices, and training aids. Then in 1945
came ‘Bring the boys home.” All the stuff went back on the shelves
and the presswre was off until along came the Korean War and wo
went to work again. In the meantime, there was TV and new com-
mercial applications such as computers. Ohserve the military
sales curve on this chart. Particularly note its relation to the
Korcan War and how it required {wo years to ranslate weapons
necds into lMnished quantitative goods, due to the technical re-
quirements for development and reduction to practice. Becausce
of the necessities of the cold war and outor space, the graph
shows we cannot, and have not, since relaxed.

In Tigure 14 we sce why the United States can be, and is, the
most powerful nation in the world. With only one sixteenth of the
world’s population, we generate and consume one third of the
world’s electrical central station power. Klectrical power means
national power, because that electrical power flows into com-
merce, production, and sorvices, making us the richest country
in the world. This presupposes that we are continuing to develop
the necessary technologies to employ all this power efficiently.

Pigure 1518 an amateur attempt for an engincer to be an
cconomist. Kconomies, by the way, has heen deflined as a ‘dismal
science,’

In this chart we find an attempt to enter this ‘dismal scicence,’
for which I have great respect, because 1 feel that, as a social
study and notl a social science, it is more difficult than engincer-
ing, which is also a form of so-called social science. In display-
ing this chart, we are deliberately using statistics to test the
theory that it is only through the technological use of energy that
we produce the goods and services which provide our standard of
living. What do we (ind? Except during the war and the Great
Depression of the 1930's, there is a close statistical relationship,
I believe that all statistics should be questioned even though they
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Figire 15
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are the best tools we have to present to you. You should tear
them apart at yoyr leisure; you should question them. You should
look within the respective Gross National Products of the United
States and the Soviet Union to find out how the Russiana really
sell us down the river. They take a factory making tractors and
put its output into their Gross National Product; then they take
a factory making transmissions for the tractors, and put that into
the Gross National Product, too, so that the transmissions are

in twice. It has been said, ‘Give me a set of statistics and
enough time and I'll prove anything.’

Often when labor sits down with management at the bargaining
table, each side will take a typical position. Labor will select a
year during which their side can find the highest return that labor
made, with lots of overtime and full schedules of work; they take
this year and point out that they are getting a very little more
than they did then, although the cost of living has gone up dis-
advantageougly. For their purpose, they rely on the Department
of Labor cost of living statistics to prove that they are not getting
their proper share. The manufacturer sits down and finds an area
where his industry was depressed, and he finds a ycar when labor
was earning relatively much less than normal. Then he takes what
he pays for labor currently, and shows that labor gets a highly
increased take. Finally, he lays down the Labor Department’s
standard of living figures and argues that labor is already getting
more than its share.

Figure 16 shows another statistical way of coming to the
same conclusion. This chart reflects the production per man hour
in the United States over 53 years. How does a man who works
less today with his muscles than he did 50 years ago produce so
much more per man hour? Surely it isn’t our politics that did it;
or our social studies that did it; or our slum clearance that did
it; or our urbanization that did it; or our health and welfare that
did it. No. Technelogy did it. Our engineers reduced to practice
new theories of production, devised new tools, and created new
facilities, so that a workman, with less and less effort, produced
mote and more goods. This is the great strength of America, and
if it ever starts diminishing, we, as a nation, are done. This is
the basis of the race with Russia and socialism right today, and
of course, if we can't continue to do better than our competitors,
we will take second place.

The data for this chart, Figure 17, appeared at Ohio State
University at a logistics confercnce, cssentially a military
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I i |
ENGINEERS INCREASE AT SAME RATE AS STANDARD OF LIVING
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conference. The chart plots the number of practicing engincers in
the United States during the period from 1920 to almost 1960, and
then takes the standard of living in the United States for the same
period and compares it to this number. The result is startling and
bears out the thesis we have already presented.

In [igure 18 there is some bad news for us. This chart shows
the production of engineers today in the United States from all
accredited colleges with four-year degrees. The dotted portion
as a forecast is not at all being realized. There is nothing on the
horizon right now to indicate that the seriousness of this situation
is being faced up to hy the American people. Russia began many
years ago to provide facilitics and to institute measures to
educate large numbers of enginears. She provided special incen-
tives for students to enroll, According to our own educators, the
Russian engineer is as well educated as his counterpart in the
United States, although, in general, much more specialized, There
is, from the evidence, a wider appreciation for the role of science
and cngineering than can be said to exist in the United States.
That the enrollment of engineering freshmen continues to go down
is one of our country’s most eritical unsolved problems. Fortunate-
ly, the problem of enrollment of students in basic science courscs
is not equally acnte.

The Russian system reaches right into the secondary schools
and theore both boys and girls who distinguish themselves in
mathematics and the natural sciences are approached. They are
offered the opportunity to pick out the college of their choice
and are offered full-paid tuition and a salary for living cxpenses,
just so long as their performance mects the state-decrced standards
of scholarship. In addition, the state guarantces employment upon
graduation with special privileges and a superior salary, although
the student must qualify to the preset standards. Lastly, the
student can seleet any spcceialty in either science or engincering.
Medicine has been set at a much lower level and approximately
three quarters of all medical graduates are said to be women. This
brings us to Khrushchev's statement, ‘We will bury you.” When he
said this, he apparently had no further notion of doing it with
cither thermo-homhs or force. He has in mind to do it by cconomic
means. He has said so, over and over again. His peaceful co-
existence, along with subversion and a fcw other varicties of
mayhem, primarily means burying us cconomically. Apparently he
is counting on technology to do it.
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HIGHER EDUCATION GRADUATES IN ENGINEERING

NUMBER OF BACHELOR'S DEGREES AWARDED 1948 TO 1961 AND ESTIMATED TO 1970
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There are curves {or scientists as well as engineers, and
also data on the nonscientific or nonengineering disciplines.
These constitute a small pereentage of graduates, especially
whon compared to those in the United States. They tend to show
that, in America, students tend to select the casicr college
courses. If so, | fear we may be beginning to lean toward the
course of inaction that led Rome to ccase being a power after a
thousand years of world leadership, Some of the signs may be
here already. Perhaps we won't take the hard way, even if it
is the most productive way. If so, this may be the reafly hard
way for the nation, in the long run.

Now, gentlemen, we must conclude, since | don’t wish to be
labeled as a lecturer who didn’t need an introduction, but
instead needed a conclusion. Science and technology are moving
and progressing in giant steps. Steam power, eleetric power,
wire and micro-wave communications, aviation and acrospace,
atomic science, are all in a sense both technical and economic
developments, and hence have caused political and social
revolutions. It is predicted that the next revolution, scientifically
oriented, will be even more revolutionary and will lie in the field
of molecular hiology with its many startling possibilities. l.et us
take a moment to sec, if we can, where this development may bo
leading. It tries to not only explain the mechanism of penetics,
but it has begun to learn to ‘read’ the mechanism of genetices; it
has, in a limited way, deciphered the genetic code. One may ask
how can one microscopic cell contain all the potential necesaary
to create a complex man? Where does that potential reside? Think
of it. It is a stageering thought. How did two little cell clustors
determine everything about you—the color of your cyes, your
bone structure, your muscle structure, your mental capabilities.
In those little cell siructures lie all of the instructions that bring
this about, Bioscience has first found the mechanism, and now it
has untangled some of it. We have a very, very long way to go yet,
but, so far, it is like finding the Rosetta Stone. What will all this
mean? 1t could mean just what it has alrcady, as in the production
of fruit flies, wherein fruit flics have been bred that have an extra
sot of wings, or no wings, or pink eyes, ctc. All this has been
done. Some of these strains are so valuable that they are kept in
vaults. This was done largely by the pragmatic method that
engincers usa, the cut-and-try method. Now we are trying to
determine the explanation, and this lies in the field of molecular
hiology. It is conceivable that man may some day design his
grandchildren. Now, think. If your competitor first mastered such
an art, what could he do with your future and with his? If the
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final speculation as prescnted by this morning’s lecturer in his
talk is a viable one, it behooves the United Siates to play the
leading part in such scientific development, together with
science generally, if we arc to maintain our position as a world
power.

I trust by now that the evidence presented, together with your
own ohscrvations and experiences, has persuaded you that science
and technology, from the earlicst times to today, have been the
determining forces of actual and potential power for any society
or nation.
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BIOGRAFPHIC SKETCH

Mr. J. Carlton Ward, dJr.

Present Position:

Retired President, Vitro Corporation of America
Schools:

Cornell University, M.E.
Carecr Highlights:

1914 Development engincer for Int'l Paper Company

1915-17 Asst. to works manager, Niles Tool Works Div., Niles-
Bement-Pond Company

1918 Production engineer, U.8. Ordnance Dept., Watervliet,
N.Y. Arsenal

1915-25 Works manager, Prait & Whitney Div., Niles-Bement-
Pond Company

1925-29 Vice president, general manager and director of
Hartford Machine Screw Company

1929-34 General works manager, General Cable Corp.

1934-35 Viec president, Rome Company, Inc.

193540 Viece president, general manager and director, Pratt &
Whitney Aircraft Div., United Aircraft Corp.

1940-48 President, and later chairman of the board, Fairchild
Engine & Airplane Corp.

1950-63 Chairman of the board, Thompson Industries, Inc,

1953-59 President and Director of Vitro Corp. of America

195961 Chairman, Vitro Minerals Corp.; President, Heavy
Minerals Corp.; Director, Sheer-Korman Assoc., Inc.;
Director, Cornell University Aeronautical Lab.;
Chairman, Cornell University Fngineering Council;
Director, Flight Safety Foundation; Chairman of
Board of Advisors, Industrial College of the Armed
Forces.

Published by U.S. Naval War College Digital Commons, ggs4

63



Naval War College Review, Vol. 17 [1964], No. 4, Art. 1

RECOMMENDED READING

The evaluations of books listed below include those recom-
mended to resident students of the Naval War College. Officers
in the fleet and clsewhere may find them of interest.

The inclusion of a book or article in this list does not neces-
sarily constitute an endorsement by the Naval War College of the
facts, opinions or concepts contained thercin. They are indicated
only on the basis of interesting, timely, and possibly useful read-
ing matter.

Many of thesc publications may be found in ship and station
libraries. Certain of the books on the list which are not available
from thesc sources may be available from one of the Navy's
Auxiliary Library Service Collections. These collections of books
are obtainable on loan. Requests from individual officers to borrow
hooks from an Auxiliary Library Service Collection should be
addressed to the nearest of the following special loan collections.

Chicf of Naval Personnel ((G14)
Department of the Navy
Washington 25, D.C.

Pearl] Harbor Naval Base [Library
Navy No. 128

Fleet Post Office

San Francisco, California 96614

I ibrary
U.S. Naval Station
San Dicgo, California 92136

Library, ALSC

U.S. Naval Station

Box 169, Navy 926

Flect Post Office

San Francisco, California 96910

Library

U.8. Naval Station
Norfolk, Virginia 23511
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BOOKS

Wiltz, John E. In Search of Peace. Baton Rouge: [ouisiana State
University Press, 1963, 277p.

[For those interested in researching or reviewing the period of
the mid-1930’s, specifically the munitions investigation, this
volume offers an interesting few hours. After the League of
Nations had reached its zenith in 1929, the world moved into the
Great Depression. Deemed by many Americans to be a reaction to
the inflation that resulted from the First World War, the depression
was a major factor in the determination to aveid war, With the
subsequent deterioration of intornational relations, as witnessed
in Manchuria and Kthiopia, a growing number of Americans con-
cluded that a good cowrse would be to curb those iudividuals who
profited from war. Congressional pressurc was meager; however,
the increasing mood of public opinion resulted in action during
the Spring of 1934. This congressional action was manifested in
the formation of the Nye Commitice. in Search of Peace traces the
background, organization, hearings, and cvidence of this Congres-
sional Committee, Its story, together with the short and loug-range
implications of the ‘merchants of death’ thesis, makes inferesting
and enjoyable reading.

P. R. Bush, Cemmander, U.S. Navy

Huston, James A. Across the Face of France. Lafayette, Ind.:
Purduc University Studies, 1963. 251p.

Dr. Huston has written a combination political, economic, and
military history covering the liberation and recovery of Irance
during the period 1944 through 1963. This book is casily rcad;
indeed, several portions have appeared in magazines, including the
.S, Army Combat IYorce Journal. The author’s familiarity with
the subject is based on his wartime scrvice with the 134th Infantry
Regiment in France and four scparate visits to the battlefield
scenes in 1962, Ile sclects locations such as Omaha Beach, Saiut-
1.0, and Nancy, and develops the military actions; then he relates
that background to the political aud cconomic conditions of con-
temporary I'ranco. In particular, he dircets attention to how Charles
de Gaulle, as leader of the French people, achicved a national uuity
of purposc by his adroit synthesis ol their one-time divergent atti-
tudes. To understand I'rance, and inferentially de Gaulle, the author
states that one must have intimate knowledge of Nancy and Lorraine,
This is not a definilive or authoritative histery. It is, however,
intereating reading for students of military and French history.

J. I, Arthur, Jr., Colonel, U.S. Army

Published by U.S. Naval War College Digital Compggns, 1964

65



Naval War College Review, Vol. 17 [1964], No. 4, Art. 1

Lawson, Richard. Strange Soldiering. l.ondon: Hodder &
Stoughton, 1963. 176p.

This is a truc adventure story of the events in the Congo
during the height of the internecine warfare between the factions
of Gizenga, Tshombe, Kalonji, and Mobutu. 1t is told by Major
Richard [Lawson, British Regular Army officer on ‘exchange’
duty with a Nigerian brigade keeping the peace in Kasai Provinee
of the central Congo. Major Lawson’s hair-raising cscapades
during his four-month tour are too unbelievable to be anything but
truc. Written matter-of-factly and with wry humor, the book is a
graphic portrayal of the disintegration of social and administrative
order under the guise of ‘independence.’ [t is a story of unrcasoned,
savage violence by undisciplined, illiterate troops; of incredible
suffering and courage displayed by the missionarics aud nuns who
stayed hehind; of scli-styled generals, kings, and prime ministers;
and of efficient and methodical leadership and organization by UN
troops from dozens of countries. Though one may suspect that
Major [.awson took far more libertics with his superior’s instruc-
tions than the normal British officer 1s wont to do, the foreword hy
his commander substantiates the validity of the stories the Major
tells. The book has no grandiose message for the world—far from
it. Instead, it is an excellent reflection, from a primary source,
of the dangers of independenee to a people unprepared to agsume
the responsibilities that independence entails.

I, Kozaczka, Licutenant Colonel, U.8. Air Foree

Morrill, James M. Quarter-deck and Fo’e’s’le. Chicago: Rand
MeNally, 1963, 509p.

This is indeed a unique volume of naval history that will
quicken the pulsc of cvery patriotic American reader. It certainly
holds special significance for all those who have cver served
under the ‘bluc and gold.” Quarter-deck and Fo’c’s’le takes
advantage of a rich, hittle-known reservoir of naval writings by
the very men who served. This stirring book contains edited
letters, essays, eyewitness nccounts, hallads, journals, loghooks,
and war diarics, written by officers and men who served from the
Revolution to the present day. The purpose of the volume is to let
the sailors of the United States Navy tell their own story, and
tell it they do, in a most commendable manner. The reader will
get a sense of continuity, and of the ultimate brotherhood of all
those who have ever served, from the lowest to the highest in the
floct. The reader will meet Midshipman Fanning on John Paul
Jones’s Bonhomme Richard; Scaman Shaw and his mates, held for
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ransom by the Barbary pirates; newly enlisted Carpenter’s Mate
Holbrook, shocked by the appalling conditions aboard a gunboat
in New York Harbor; Chaplain Taylor at the court martial and
hanging of a seaman; and many others. In addition, one will be
stirred by twentieth century epics such as the loss of the dirigible
Akron, the rescue of a submarine crew trapped for 37 hours, and
the Battle of the Java Sea as seen by a naval aviator aboard the
intrepid Houston. In few other books are the illustrious traditions
of the United States Navy related with such striking impact by
the men best qualified to tell the story.

dJ. H. Koach, Lieutenant Commander, U.S. Navy

Tregaskis, Richard. Vietnam Diary. New York: Holt, Rinehart and
Winston, 1963. 401p.

Richard Tregaskis has written another ‘Diary’ abont another
war. He discusses in typical Tregaskis style his observations
and experiences during the time he spent with the Marine and
Army helicopter units, the Special Forces, the MAAG personnel,
and the Junk fleet. Of special intercst is his deacription of the
strategic hamlets. The book presents a firsthand account of the
kind of war that Americans are fighting today in Vietnam. It is
a war considerably different from any war they have fought
before; the author makes this point vividly. In his closing lincs,
Tregaskis predicts, ‘War will be going on in Vietnam, and other
countries like Vietnam, for many years, all over the world.” And
you are somehow left with the distinct feeling that Amerieans will
be involved in these wars.

R. C. Rosacker, Lieutenant Colonel, U.S. Marine Corps

Fleming, Thomas J. Bea? the Last Drum. New York; St Martin,
1963. 375p.

This is an extremely interesting and readable acconnt of the
last great battle of the Ameriean Revolution. The author takes
particular pains to provide a great amount of detail and background
of events leading up to the siege of Yorktown. The French contri-
bution to victory, especially the efforts of French commanders, is
carcfully depicted. The British position is also clearly set forth,
with emphasis on the Clinton-Cornwallis dispute, and the failure
of the British Admiral Graves to view the campaign in its full
perspective. The American forces are well handled by the writer,
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his account being neither over nor underdrawn. The book lacks the
usual scholar’s trademark of footnotes. There is, however, a selected
bibliography appended and a chapter-by-chapter listing of sources
and methods of presenting the material. The account is not detailed
enough for the purely military buff, interested in yard-by-yard
progress. [ts value primarily lies in presenting a full and general
picture of how the forces—American, French, and British—came to
find themselves at Yorktown in the Fall of 1781, and what they did
about it. The considerable detail on personalities adds spice to the
telling and probably aids in understanding the story. All in all, the
book is a fine contribution to the literature of the American
Revolution.

C. V. Judge, Lieutenant Colonel, U.S. Marine Corps
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