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THE PHILOSOPHICAL SOCIETY OF TEXAS FOR THE
COLLECTION AND DIFFUSION OF KNOWLEDGE was
founded December 5, 1837, in the Capitol of the
Republic of Texas at Houston, by MIRABEAU B.
LAMAR, ASHBEL SMITH, THOMAS J. Rusk, WILLIAM
H. WHARTON, JosepH RoOwe, ANGUs MCcNEILL,
AucusTus C. ALLEN, GEORGE W. BONNELL, JOSEPH
BAKER, PATRICK C. JACK, W. FAIRFAX GRAY, JOHN
A. WHARTON, DAvID S. KAUFMAN, JAMES COLLINS-
WORTH, ANSON JONES, LITTLETON FOWLER, A. C.
HorTtoN, I. W. BurTON, EDWARD T. BRANCH,
Henry SMmitH, HuGH McLEOD, THOMAS JEFFERSON
CHAMBERS, SAM HousTtoNn, R. A. Irion, Davip G.
BURNET, and JOHN BIRDSALL.

The Society was incorporated as a non-profit, edu-
cational institution on January 18, 1936, by George
Waverley Briggs, James Quayle Dealey, Herbert
Pickens Gambrell, Samuel Wood Geiser, Lucius
Mirabeau Lamar III, Umphrey Lee, Charles Shirley
Potts, William Alexander Rhea, Ira Kendrick Ste-
phens, and William Embrey Wrather. December 5,
1936, formal reorganization was completed.

Office of the Society is in the Texas State Library,
(Box 12927, Capitol Station) Austin, 78711.
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HOUSTON, SITE OF THE FIRST GATHERING OF THE PHILOSOPHICAL
SocIETY OF TEXAS on December 5, 1837, was selected for the De-
cember 8 and 9, 1978, meeting, the 141st anniversary of the Society.
The first meeting was attended by twenty-six Texans who met in the
early Capitol of the Republic. The 1978 meeting held at the Cohen
House on Rice University Campus and in the Galleria Plaza Hotel
was attended by approximately 250 registered members and guests.

President Frank E. Vandiver had splendid assistance from the
program and local arrangements committees, and members and
guests were generous with praise for the Houston meeting.

At the Friday night banquet President Vandiver announced the
following new members of the Society:

Charles William Duncan, Jr.
Joe J. Fisher

Ralph Hanna

Mrs. George A. Hill III

Mrs. May Dougherty King
Harris Masterson

New Honorary Life Members:
C. Stanley Banks, Sr.
William A. Kirkland
Rupert N. Richardson

A Special Award of the Directors was given to Herbert P. Gam-
brell “for more than forty years of service (Secretary, President, etc.
etc. without pay).”

Silent tribute was paid to the following members of the Society
who have died since last year’s meeting:

Mrs. Virginia Leddy Gambrell
Mrs. Percy Jones

Lucius Mirabeau Lamar III
Chauncey Leake

Dossie Marion Wiggins
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6 The Philosophical

Attendance at 1978 Annual Meeting

Members attending included: Misses Cullinan, Duff, Hargrave;
Mesdames Dudley, Hill III, Johnson, King, Knepper, Lee, Moore,
Randall, Jr., Symonds, Wortham; Messrs. Thomas D. Anderson,
William Leland Anderson, Andrews, Ashworth, Bean, Bennett,
Beto, Blocker, Butler, Caldwell, Clark, Coke, Crook, Daniel, Davis,
Denius, Dick, Doty, Dougherty, Doyle, Dugger, Fisher, Fleming,
Frantz, Garrett, St. John Garwood, Gordon, Gray, Gresham, Hall,
Hanna, Harrison, Hart, Harte, Heinen, Hershey, Hill, Hoffman,
Holtzman, Hook, Hunt, Jaworski, Jeffers, Kelsey, Kempner, Sr., Dan
Kilgore, William Kilgore, Kirkland, Law, Levin, Lindsey, Lord,
Lovett, McCorquodale, McGinnis, McKnight, Maguire, Margrave,
Masterson, Matthews, Mills, Page, Pool, Pressler, Jr., Ragan, Ran-
dall III, Richardson, Schachtel, Sealy, Sears, Sharp, Shirley, Shuffler
II, Smith, Jr., Sprague, Spurr, Topazio, Vandiver, Walker, Watkins,
Gail Whitcomb, James Whitcomb, Wilson, Winfrey, Winters, Wood-
son, Worden, Wozencraft, Wray, Wright.

Guests included: Mr. and Mrs. Bill Akers, Mr. and Mrs. Herbert
Allen, Ralph Anderson, Mrs. Thomas D. Anderson, Mrs. William
Leland Anderson, Mrs. Mark Edwin Andrews, Mrs. W. B. Bates,
Mrs. William B. Bean, Mrs. J. M. Bennett, Mr. and Mrs. Thomas E.
Bentley, Mrs. George John Beto, Mr. and Mrs. Jack Blanton, Mrs.
Truman Blocker, Mr. and Mrs. Bob Brinkerhoff, Dr. Roger J. Bulger,
Mrs. Clifton Caldwell, Margaret D. Cashman, Mrs. Edward Clark,
Mrs. Henry C. Coke, Jr., Mr. and Mrs. John Cooper, Ralph Cousins,
Mrs. Rorick Cravens, Mrs. William H. Crook, Mrs. Price Daniel,
Mrs. Morgan J. Davis, Mrs. Franklin W. Denius, Mr. and Mrs. B. 1.
Dethloff, Mrs. Ezra William Doty, Mrs. J. Chris Dougherty, Mrs.
Gerry Doyle, Mrs. Joe J. Fisher, Mrs. Durwood Fleming, Babette
Fraser, Mrs. Jenkins Garrett, Susan Garwood, Mrs. W. St. John
Garwood, Mrs. William E. Gordon, Mrs. John E. Gray, Mrs. New-
ton Gresham, Mrs. Walter Hall, Mrs. Richardson Hamilton, Mrs.
Ralph Hanna, Mrs. James P. Hart, Chris Harte, Mrs. Edward H.
Harte, Dr. Ruth Hartgraves, Mr. and Mrs. W. D. Hawkins, Mrs.
Erwin Heinen, Mrs. L. B. Herring, Mrs. J. W. Hershey, Mr. and
Mrs. George A. Hill IV, Mrs. Philip G. Hoffman, Mrs. Wayne
Holtzman, Mrs. Harold S. Hook, Mrs. Wilmer Hunt, Virginia Kirk-
land Innis, Mrs. Leon Jaworski, Mrs. Leroy Jeffers, Sallie Matthews
Judd, Mrs. Mavis P. Kelsey, Mrs. Harris L. Kempner, Sr., Mr. and
Mrs. James L. Ketelsen, Chris Kilgore, Mrs. Dan E. Kilgore, Mrs.
William J. Kilgore, Mrs. Thomas H. Law, Mrs. William C. Levin,
Mrs. John H. Lindsey, Dr. and Mrs. Harry M. Little, Jr., Mrs. W.
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Grogan Lord, Mrs. H. Malcolm Lovett, Mr. and Mrs. S. M. Mc-
Ashan, Jr., Mrs. Malcolm McCorquodale, Tom McDade, Mrs. Jessie
B. McGaw, Morton McGinley, Mrs. Robert C. McGinnis, Mrs.
Joseph W. McKnight, Margarete F. McKnight, Mrs. Jack Maguire,
Mrs. John L. Margrave, Anne Maschka, Mrs. Harris Masterson,
Mrs. Watt R. Matthews, Beverly Maurice, Mrs. Ballinger Mills, Jr.,
Mr. and Mrs. Joe Nalle, Mrs. Louis Charles Page, Mrs. Herman P.
Pressler, Jr., Mrs. Cooper K. Ragan, Mrs. Edward Randall III,
Fairfax Randall, Risher Randall, Margaret Scarbrough, Mrs. Hyman
J. Schachtel, Dr. and Mrs. Irving Schweppe, Mr. and Mrs. W. E.
Scott, Mrs. Tom Sealy, Mrs. William G. Sears, Mrs. Dudley C.
Sharp, Mrs. Preston Shirley, Mrs. Ralph H. Shuffier II, Mrs. Frank
C. Smith, Jr., Josephine Sparks, Mrs. Olive Spitzmiller, Mrs. Charles
C. Sprague, Mrs. Stephen Spurr, Robert R. Sterling, Mr. and Mrs.
W. M. Thompson, Jr., Mrs. Virgil W. Topazio, Robert L. Tuttle,
Bubba Vandiver, Mrs. Frank Vandiver, Babette Warren, Mrs.
Edward T. Watkins, Mrs. Walter Prescott Webb, Mrs. Gail Whit-
comb, Mrs. James Lee Whitcomb, Mrs. Logan Wilson, Mrs. J. Sam
Winters, Mrs. Benjamin N. Woodson, Mrs. Sam P. Worden, Mrs.
Frank M. Wozencraft, Mrs. A. J. Wray, Mrs. James S. Wright.
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SYMPOSIUMS
NATIONAL DEFENSE
Addpress
WiLLiaM P. CLEMENTS, JR.

It’'s a pleasure to be your speaker at this welcoming dinner. It
would be inappropriate for me to do any official welcoming on behalf
of the State of Texas, but I am privileged to welcome my fellow
members of this Society to its 141st Annual Meeting, and I am
delighted to welcome home Charles Duncan, my successor as Deputy
Secretary of Defense.

We are very fortunate to have another Texan as Deputy Secretary
of Defense, and we are even more fortunate to have that Texan be
Charles Duncan. For the year after I left the Pentagon and before
I became a candidate for public office here in Texas, I met regularly
with Charles to assure the continuity of our national security pro-
grams. Charles has my full and unqualified support, and he knows it.

Many of you may not be familiar with the role of the Deputy
Secretary of Defense. Since you will be hearing from Charles tomor-
row, you might be interested in knowing something about the job.

The Deputy Secretary of Defense is appointed by the President,
not the Secretary of Defense. He is one of seven members of
the National Security Council. The others are the President,
the Vice-President, the Secretary of State, the Secretary of De-
fense, the Chairman of the Joint Chiefs of Staff, and the National
Security Advisor to the President. The Deputy Secretary of Defense
has an independent reporting channel to the President. He is the
“general manager” of the Department of Defense.

And since most of you will spend tomorrow discussing our national
security, it might also be appropriate for me to refresh your memory
about how that department works; to discuss the challenges it faces;
and to examine some current deficiencies in the way we now face
those challenges.

First of all, the Department of Defense is a national institution.
It is non-partisan. It is something quite apart from the political hustle
of the other departments. It is “across the river,” out of the District
of Columbia, in more ways than one. The Congress has gone to great
pains to assure the non-partisanship of our defense programs, be-
cause national security crosses party lines. We have only one De-
partment of Defense, and we all must make it work.
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What does it do? The mission of our Department of Defense is
to support the foreign policy of the United States. Every President
has reconfirmed the prime objective of that policy to be assuring the
security of all our citizens. A Texan and former Vice-President,
John Nance Garner, put it succinctly years ago. He said: “The first
function of government is to safeguard the lives and property of our
people.” Texans today certainly agree.

My research during the spring of this year showed that 88 percent
of the people of Texas want the military forces of the United States
to be clearly superior to those of the Soviet Union; not just “roughly
equivalent” or “minimum essential,” but “clearly superior” to the
U.S.S.R. This view is not universally held in the United States today,
certainly not in Washington.

The Department of Defense, charged with providing this security,
is huge. It is huge in terms of budget. The DoD budget is now over
$125 billion per year, larger than the budgets of all 50 state govern-
ments put together. The department is huge in terms of people.
It directly employs three million people — two million in uniform
and another million civilians — and it indirectly employs or impacts
countless millions more through its procurement actions. The depart-
ment is huge in terms of the personnel management problems posed
by the people-intensive nature of defense. Over half of our defense
budget goes into personnel costs. At the cutting edge it is tough
to automate the job of the American G.I. So elsewhere in the system
it is imperative that we simplify, automate, or eliminate every non-
combat support job we can.

The department is huge in terms of its technical challenges. The
defense research and development budget alone is over $11 billion.
More importantly, technology is the American crown jewel. We have
a clear, definable ten-year lead in most areas of technology. That
lead is rooted in our industrial technology base, fueled by our free
enterprise system. It is absolutely essential that we stimulate and
encourage that system.

American security has always been dependent on technology.
The birth of our nation was not marked by some huge riot or the
fall of a fortress. It was marked by an “information processing event”
— “one if by land and two if by sea,” which triggered Paul Revere’s
ride into history. From those days forward our nation has been
symbolized by an eagle, not the brute force of the Russian bear,
nor the unending mass of the Chinese dragon. America’s symbol is
the eagle, which makes up in vision, agility, and skill what it lacks
in mass and force.
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By use of that technological base, we can maintain our national
security in a cost-effective manner — if we don’t fritter away our
advantage over time. For instance, U.S. advances in microcircuitry,
turbines, computer science, and nuclear physics have produced the
Cruise missile — a whole new problem for the Soviet Union.

U.S. advances in mechanical engineering, fluid mechanics, and
acoustics have produced the Trident submarine — a submersible ship
the size of the Washington Monument, inaudible to swimmers a few
yards away.

U.S. leadership in the aircraft industry produced the B-1 bomber
— an immense improvement in penetration capability over our age-
ing B-52’s, without any corresponding loss in range or payload.

U.S. leadership in chemical engineering, inertial instruments, and
electronics has produced a plan for the M-X — a new ballistic
missile with a ten-fold improvement over our current Minuteman’s
ability to attack the Soviet war machine.

But such technology must be seized and exploited if we are to
maintain our security in a manner we can afford.

The problems of the Pentagon are also huge in terms of the chal-
lenge we face. Since the advent of the Brezhnev administration in
1964, the Soviet Union has dedicated steadily increasing resources
to military programs. The annual rate of growth is now over 6
percent. By 1970, despite their vastly inefficient economic system
and a gross national product only one-half of ours, Soviet military
expenditures exceeded ours for the first time. By 1975 their expendi-
tures on strategic offensive nuclear forces was twice ours, and in
the field of ballistic missiles, seven times ours. By now Soviet military
spending has reached 150 percent of ours, consuming 16 percent
of their GNP. The U.S. devotes 5.5 percent of its GNP to national
security. As a result of all these Soviet expenditures we are now
significantly outnumbered in tanks, tactical aircraft, artillery tubes,
combatant ships, ballistic missile submarines, numbers of missiles,
missile throw weight, and virtually every other measure of military
power except technical sophistication.

All of these problems impose one overwhelming necessity, and
that is continuity — consistency of purpose. The problems are so
large, and the solutions are so complex, that no major weapon system
can now be developed and deployed in less than eight to ten years.
Yet no secretary of defense, nor deputy secretary of defense for that
matter, has ever served longer than four years. There is no way a
new President can decree a new weapon system — even if he does
so in his inaugural address, with instant funding from Congress —
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and then see it deployed even during his second term. Starts and stops
and delays and diversions are destructive to our security and hid-
eously wasteful of our national treasure.

An effective plan for national security requires a clarity of vision
and a steadfastness of purpose that is unfortunately lacking in our
current President.

The Carter administration has adopted a nuclear fuels policy that
has greatly disturbed our friends and allies — Germany, France,
Brazil, and Japan.

The B-1 has been cancelled, after spending $3 billion and produc-
ing the first three aircraft, without any quid pro quo of any sort from
the Soviet Union.

The M-X ICBM modernization program has been delayed in-
definitely.

Cruise missile deployment has been delayed and is being negotiated
away in SALT.

Our intelligence community is in disarray. A major satellite in-
telligence system, developed and deployed at a cost of billions of
dollars over the past decade, without Soviet knowledge, has been
compromised by intelligence procedures as porous as Swiss cheese.

Our allies in Europe and Latin America are disturbed and con-
fused by the randomness of our policies.

We are re-establishing relations with Cuba while that nation
spreads chaos and misery throughout the third world.

The Navy’s shipbuilding program, with the longest lead times of
all, has been emasculated.

The neutron weapon system has been dangled before our NATO
allies like a trinket on a string.

A defense authorization bill has been vetoed to preclude the mod-
ernization of our carrier force.

MIG-23’s have been tolerated in Cuba on the lame excuse that
they are not wired for nuclear weapons, which no one really knows
to be a fact.

And now the Middle East totters on the brink of instability, with
mixed signals and uncertainty as to American purpose the prime
cause.

All of these things have come to pass, but they are only a prelude
to the most important single issue to come before this administra-
tion — the Strategic Arms Limitation Talks.

There is no way to over-emphasize the gravity of the impending
SALT treaty, because it only ratifies Soviet nuclear preponderance
while crippling any opportunity for ourselves or our allies to recover.
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Current SALT II proposals do not count the Soviet Backfire
bomber as a strategic system. The Backfire is supersonic, it has an
unrefueled range of over 6,000 nautical miles, and every picture
of a Backfire I have seen shows it to be equipped with an inflight
refueling probe. Yet we are asked to rely on a letter from Chairman
Brezhnev that the Backfire will not be deployed against us.

The corollary is even worse: Backfire is not a threat to the U.S.
because it will only be used to reduce Western Europe to rubble.

SALT II apparently will limit Cruise missile range to a few hun-
dred miles. Last year the B-1 was cancelled in reliance on air-
launched cruise missiles. Now we are about to limit Cruise missile
range so as to require a penetrating bomber — like the B-1, the
reasoning seems somewhat circular.

Our security is interdependent with that of our NATO allies. Yet
we appear to be limiting the range of ground-launched cruise missiles
as well. The result? The Soviets can threaten all of Western Europe
with their new, mobile SS-20 missiles, while any GLCM deployed in
Western Europe will be unable to reach the Soviet Union. To make
matters worse, we may also be planning to limit even the transfer of
Cruise missile technology to our NATO allies, thus preventing them
from balancing the SS-20 threat themselves.

The proposed agreements try to limit ranges, testing, and moderni-
zation. Such agreements simply cannot be verified, and agreements
with the Soviets that could not be verified have been death traps for
a generation that has gone before us.

The agreements propose to limit technology. This may be the
most dangerous concept of all, for it is only by our brains, not brawn,
that we have survived as a nation. We must maintain the technological
capability to respond to any SALT violations, should they occur.
Our ability to do so can be a most powerful deterrent to such viola-
tions occurring in the first place.

The SALT agreements, as currently drafted, are wrong for this
country.

The President must understand his fundamental responsibility to
maintain our security. He, and his successors, must have the sort of
armed force in back of them that John Kennedy had in the Cuban
missile crisis of 1962. With one hand, the President should junk
this proposed treaty, get a new negotiator, and start afresh. With the
other hand he must develop and deploy a modern, 1980’s set of
strategic systems. The currently proposed SALT agreement is a
mistake. I predict it will not be ratified by the United States Senate.

In recent months, I have moved from the category of innocent
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businessman or former government employee to a new category:
winning politician. From this new vantage point I would like to offer
the President some advice.

If he does not recognize and act on the dangers of a stop and
start weapons policy; if he does not start afresh with SALT; if he
does not unambiguously support our friends overseas; national
security will, for the first time, become a prime issue in a presidential
election. Specifically, national security will become the number one
issue in 1980, and it will destroy this president politically as surely
as Col. Saunders cooks chickens.

You may wonder whatever happened to the famous rubber
chicken. The Mayor of Amarillo gave it back to me. After the elec-
tion I sent it to Charles Duncan’s office and asked that it be de-
livered to the President.

I want him to be on notice that we Texans mean business when
it comes to our national security.

I. SCIENCE, TECHNOLOGY, AND NATIONAL
DEFENSE

Moderator: JouN L. MARGRAVE, Houston. Professor of Chemistry, Rice
University.
Panelists: PAUL F. WALKER, Harvard University.
DoNALD M. KERR, U. S. Department of Energy.
RoBerT R. FossuM, U. S. Department of Defense.

EMERGING TECHNOLOGY AND NATIONAL
DEFENSE

PAuL F. WALKER

The subject of our panel this morning, as Dr. Margrave, our
moderator, has said, is “Science, Technology, and National De-
fense.” It is no over-statement to say that this is a Pandora’s Box
of difficult issues; it combines the complexities of scientific discovery
and innovation, the elusive and imponderable factors of inter-
national security relations, and the heightened emotions and biases
of national defense commitments versus other social priorities. Our
addressing this complex topic today reminds me of a story of the diffi-
culty of such problem-solving along rational lines.

Three scientists, as the story goes, were once marooned on a
desert island, their only food several sealed cans of beans. The
problem was how to get the cans opened. One scientist, the me-
chanical engineer, devised a fulcrum which failed. The second
scientist, the chemical engineer, planned to heat the cans over an
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open fire, but this failed. The third scientist, a political scientist and
economist, the so-called “rational planner,” said: let’s assume we
have a can opener and work from there. Needless to say, his assump-
tion failed.

I hope today that we need not become sidetracked into question-
able or irrelevant assumptions, as the marooned social scientist, but
rather can present a provocative and productive debate on the sub-
ject of technology and defense; perhaps we might even get the first
can of beans open.

I will address my remarks today along three related lines: first,
the present status of U.S. military forces and spending; second,
emerging technology and the nuclear sphere; and thirdly, new tech-
nology and possible consequences for the non-nuclear, conventional
forces. I will also offer a few general concluding remarks.

Present Status of U. S. Military Forces

The United States today fields a sizeable military force throughout
the fifty states, on the high seas, and in a good portion of the world’s
150 or so states. Indeed, most serious military analysts agree that the
U.S. is militarily second-to-none in overall military capability, both
nuclear and non-nuclear. Where it clearly is not number one is in
numbers of ground forces, where the People’s Republic of China, the
Soviet Union, and India outrank the United States. Vietnam is a
close fifth in land armies, with other smaller countries, such as the
Koreas and Taiwan, following next; this seems to reflect individual
geographic circumstances rather than world influence.

Other facts of American military might, rough indices of U.S.
military predominance in the world, might be cited: Military spend-
ing is now rising above $120 billion annually, matched by only one
other country — the Soviet Union. U.S. weapons exports are now in
the $12-15 billion range annually, accounting for a third or more
of world military transfers. And the U.S. retains its treaty commit-
ments in the military sphere with forty-one foreign countries, with
over 500,000 troops serving abroad.

Let’s look more specifically at the forces deployed by the United
States. In the nuclear sphere there are both tactical and strategic
weapons. Strategic offensive weapons consist of the so-called “Triad”
of forces: bombers, land- and sea-based intercontinental ballistic
missiles. We currently maintain 1054 land-based ICBMs, 656 sea-
based SLBMs in 41 submarines, and 350-plus long-range, strategic
bombers (B-52s and FB-111s). In addition, there are about 480
strategic tankers to refuel the bombers in mid-air. The total number
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of strategic nuclear warheads and bombs, all at least three times
larger than the weapon dropped on Hiroshima, is 10-12,000.

On the strategic defensive side, U.S. forces are relatively limited:
a hundred or so aircraft interceptors, some strategic reconnaissance
and electronic warfare aircraft, and long-range, early-warning radars
and satellites. This small force reflects the absence of any non-missile
nuclear threat to the U.S. and the impossibility of defending against
a nuclear missile attack.

In the tactical nuclear weapons field, the U.S. currently possesses
an estimated 22,000. Intended for use in local theaters of combat,
for example Europe or Korea, these systems consist of air-to-surface
missiles, surface-to-surface missiles, land mines, and rockets and
projectiles of various kinds; 7,000 of these are deployed through-
out the European theater.

The other side of the defense coin — the conventional forces —
are more varied and therefore more difficult to categorize. American
land forces consist of 17-plus ground divisions and three marine
divisions, totaling some one million active soldiers and marines;
of course, there are thousands of assorted pieces of equipment at-
tached to the division — tanks, artillery, trucks, missiles, jeeps,
rifles, and the like. The Air Force comprises some 8700 total air-
craft in 375 squadrons; about one-third of these are tactical aircraft
in 110 squadrons for air combat, long-range interdiction, support
of ground troops such as in Europe, and aerial reconnaissance. The
remainder of the aircraft are special purpose planes, such as trainers,
reserves, airlift, and strategic systems.

The U.S. surface and subsurface fleet of naval ships consists of
over 550 vessels today, 175 of which are either major gun and
missile ships — cruisers, destroyers, and frigates — or aircraft
carriers. The remainder, close to 400, consist of submarines —
strategic missile subs, anti-sub attack submarines, and patrol anti-
ship submarines — amphibious warfare ships, fleet support vessels,
and Coast Guard cutters and frigates. The Navy also deploys a
sizeable air force of its own: about 1350 fighter, attack, and recon-
naissance aircraft in 126 squadrons to serve the 13 aircraft carriers.
Still a fourth tactical airforce, in addition to the Air Force, Army
and Navy contingents, is the 900 aircraft of the Marine Air Wings,
most serving as ground attack support for Marine landings.

It should be clear from the above brief facts that the U.S. military
establishment is one of the largest businesses in the world today.
It includes over three million active employees, two-thirds of whom
are uniformed; this is down, however, from the 3.7 million active-
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duty military and civilian employees of 1960, as well as the five
million at the height of the Vietnam involvement in 1968, ten years
ago. If one were to include the indirect-hire civilians in the totals,
that is, those whose salaries with contractors depend on the Defense
budget, today’s total would come to somewhere between five and
six million people employed by the military.

Now what does this mean in U.S. dollars? Aside from the numbers
of troops and equipment, what are we spending today to defend
the United States, its allies, and its treaty commitments? Our present
defense budget is about $125 billion in current terms. To place this
figure in perspective, the U.S. defense budget is larger than the Gross
National Product of all but nine countries in the world (the United
States, the People’s Republic of China, U.S.S.R., Britain, France,
West Germany, Italy, Japan, and Canada). The U.S. defense budget
is about the size of the GNP of Brazil or, to use another example, of
the GNP of the six countries of South Asia combined (Afghanistan,
Bangladesh, India, Nepal, Pakistan, and Sri Lanka). A budget of
$125 billion places the U.S. fifth in the world in military expendi-
tures per capita — about $450 per U.S. citizen — outranked by
the Mideast nations of Israel, Oman, Saudi Arabia, and Qatar.

Defense spending has, nevertheless, fallen over the last decade
since Vietnam as a portion of several indices: from 9.3 to 5.1
percent of U.S. GNP; from 43.3 to 23.1 percent of federal outlays;
and from 29.5 to 15.2 percent of public outlays. If one looks at
the defense budget over the longer term, however, namely the last
three-quarters of a century from prior to World War I, one obtains
a quite different perspective. Our present level surpasses all other
historical periods, including World War I and Korea, except the
war eras of World War II and Vietnam. We are gradually approach-
ing the spending levels reached at the height of Vietnam, although
force levels have been considerably reduced. At the present rate of
spending, it is projected by the Department of Defense that five
years hence — in 1983 — we will be investing about $175 billion
(in current terms) annually in the military.

What are we to think about this present status of military force
deployment and spending? Is it adequate for defense, particularly
in view of the Soviet modernization of forces? Are there better
alternatives to a minimum 3-5 percent real rise in annual spending
on defense? It is clear from the historical record that we are now
entering a relatively high plateau, with a gently rising slope, of
military expenditures during peacetime. This appears unprecedented
in the history of the United States. This rising plateau is a result of
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several interactive factors, some more controllable than others. First
to be cited is that inscrutable factor called inflation; the $75 billion
rise in defense spending since 1964 can largely be accounted for
through price increases. The second factor is the volunteer army
concept; in 1968 the entering soldier received less than $100 in
monthly take-home pay. That same army private today has a starting
salary almost four times that amount; fortunately for cost factors,
the active duty military has been reduced 40 percent since 1968.

A third important factor in defense cost escalation is the rising
price of sophisticated technology. We will discuss this more fully
in the next few minutes. And the final important point regarding
continued high defense expenditures is the perception that the
United States still faces a continued — and perhaps expanded —
foreign military threat, namely from the Soviet Union.

I will argue forthwith that, indeed, there are better alternatives
with regard to this high level of peacetime military spending. Better
defense for the United States might be bought for fewer dollars,
particularly when one examines the new and sophisticated technology
for making war, presently on the battlefield as well as on the drawing
board and in the test laboratory.

Emerging Nuclear Technology

Let us first look at the nuclear side of the military coin: that is,
nuclear systems, new nuclear technology, and nuclear deterrence.
Since the first Polaris nuclear ballistic missile submarine, the George
Washington, was commissioned in December, 1959, American offen-
sive strategic nuclear forces have consisted of a so-called “Triad”
of systems: ICBMs or land-based, intercontinental ballistic missiles;
SLBMs or submarine-launched ballistic missiles; and long-range
bombers. Defensive systems, as mentioned earlier, have not been
emphasized due to the lack of a bomber threat to the United States,
the technical infeasibility (at least up to the present) of an anti-
ballistic missile or ABM system, and the general acceptance of the
system of mutual assured destruction (what some call the “MAD”
system).

In one sense, these strategic nuclear deterrent systems of the
U.S. have remained static over the last decade; that is, the number
of missile launchers has remained constant at 1710 since 1967 —
1054 ICBMs and 656 SLBMs. Ceilings were placed on these
launchers in the SALT I agreements of 1972. In many senses, how-
ever, the weapon systems have changed; there has been constant
qualitative improvement in warheads, guidance systems, and com-
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mand and control hardware. What has received most attention is
the dramatic rise, in quantitative terms, in numbers of warheads on
land- and sea-based missiles. The single 10-15 megaton warheads
of the early ICBMs, for example the Titan II missiles (of which there
are 54 actively deployed), have given way to the multiple warheads
of the newer systems. The Minuteman III ICBM currently carries
three reentry vehicles, while the Poseidon SLBM carries 10-14
warheads, all independently targetable (called “MIRVs” in military
terminology). Although the number of bombers has dropped to
under 400, the overall number of strategic reentry vehicles has risen
from 1000 in 1963 to over 10,000 today. This is solely a result of
MIRVing; since SALT I was signed over five years ago, the U.S.
has deployed on the average three new warheads a day in its ICBMs
and SLBMs.

The only nuclear threat to the United States, the Soviet Union,
has likewise been modernizing and upgrading its strategic forces.
Having deployed the Badger, Bison, and Bear strategic bombers in
the mid-1950s, the USSR entered the ICBM era with the SS-6
Sputnik launches in the fall of 1957. It also had diesel submarines
with 300-nautical-mile-range, nuclear-capable cruise missiles in the
late 1950s. It was not, however, until 1967 that the Soviets began
deploying the more capable SS-9 Scarp ICBM and a modern, nuclear
submarine equipped with ballistic missiles of longer range. The
United States thus maintained clear numerical superiority throughout
the 1960s in the strategic field. This was also the case qualitatively;
for example, it was not until 1969 that the Soviets began introduc-
ing solid propellants in their strategic missiles (the first being the
SS-13) instead of the dangerous and difficult liquid propellant used
in older ICBMs; the U.S. first used solid propellants in the Minute-
man I and Titan II ICBMs in the early and mid-1960s.

Throughout the 1960 decade, the Soviets sought to catch up, at
least numerically, with U.S. deployments of strategic systems.
By 1971 they met their goal; whereas the U.S. had levelled off at
1710 strategic missile launchers in 1967, the Soviets have presently
fielded close to 1500 ICBMs and a little over 900 SLBMs, for a
total of 2400. Including bombers, the Soviet strategic launcher total
comes to about 2521 in 1978. This is over 400 launchers above the
American total of 2090, but the simple numbers overlook the
qualitative problems of Soviet forces. For example, of the 135
Soviet strategic bombers, 100 are the world’s only turbo-prop
bombers, slow and vulnerable to attack. Of the 1477 land-based
launchers, 1200 are the obsolete liquid-fuel type. The Soviets also
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have as yet reportedly not deployed any MIRVs on their nuclear
submarines, although we first put the 14-warhead Poseidon C-3
MIRVed missile to sea in 1971.

After two and one-half years of negotiations, the Soviet-American
Strategic Arms Limitation Talks (SALT) produced in 1972 an ABM
Treaty and an Offensive Arms Agreement. The Agreement sought
to place a cap on the numbers of ICBM and SLBM launchers:
1710 for the U.S., and 2498 for the U.S.S.R., with some trade-off
allowed between land-based and sea-based missiles. The unequal
numbers, apparently to the advantage of the Soviets, were more
than made up for by American qualitative superiority and the 380
U.S. strategic bombers not covered in the agreement. The ABM
Treaty limited the deployment of anti-ballistic missile systems to two
sites, each with a maximum of 100 launchers and interceptors; this
limit was cut to one site and 100 launchers by an ABM Treaty
Protocol in 1976.

The proposed Vladivostok Accord, signed by President Ford and
Premier Brezhnev in November 1974, but never ratified by either
side, sought to limit further the numbers of strategic launchers to
2400. This would have included strategic bombers as well. Vladi-
vostok also sought to put a ceiling on the numbers of MIRVed
missiles — a proposed limit of 1320. The rumored SALT II agree-
ment, probably forthcoming in the next few months, will place
similar limits on launchers and MIRVed missiles, as well as other
weapons such as the Soviet Backfire bomber and the U.S. cruise
missile.

Without getting into a full discussion of SALT and arms control,
which we can do in questions and answers if you like, let me make
a few general comments. SALT has pleased no one fully. Conserva-
tives argue that we have given away too much, primarily because of
the unequal numbers in the agreements. Liberals, on the other hand,
have argued that SALT has not limited anything except an ABM
system which was already of questionable value. What SALT has
done, however, on the positive side is to promote detente — the
atmospherics of international relations; its past value has therefore
been more political than military. This value is not inconsiderable
in view of the fact that much of Soviet-American relations is based
on perceptions.

Where SALT has been most blatantly lacking is in the area of
qualitative development of nuclear systems. Although numbers have
been capped in some ways, nuclear technology continues to be im-
proved and deployed. In many ways these are positive developments:
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for example, enhanced command, control, and communications (C?),
improved safety launch mechanisms, and the like. But in at least
three broad areas, emerging strategic technologies have potentially
destabilizing implications. Those areas are: first, fractionation or
MIRVing where the number of warheads is increased per missile;
second, higher yield-to-weight ratios in warheads and increased pay-
loads of missiles, affording essentially more “bang” or explosive
capability per warhead and per missile; and thirdly, the ever-improv-
ing accuracies of reentry vehicles making them more effective
hardened silo killers.

Let us first consider fractionation. Early ICBMs and SLBMs
carried one warhead, although the idea of multiple warheads arose
as early as the 1950s during U.S. consideration of means to pene-
trate a hypothetical Soviet ABM. The first multiple warhead con-
figuration to be deployed was by the U.S. in 1964: the Polaris A-3
MRV (multiple reentry vehicle) with three warheads of 200 kilotons
each. In 1970 the Minuteman III ICBM became operational with
three warheads; these were improved over the Polaris version in that
they could be independently targeted (MIRVs rather than MRVs).
And in 1971 the Poseidon C-3 missile was put to sea with 14 inde-
pendently targetable warheads of about 40 kilotons each. Thus out
of 1710 ICBM and SLBM launchers, a figure which has remained
steady since 1967, the U.S. over the last eight years has increased
its warhead count five-fold. Including the bombers, there are now
over 11,500 strategic nuclear warheads actively deployed on 2,090
missiles and bombers. The Soviets are far behind in fractionation,
but since 1974 have been actively MIRVing their systems. Their
only such SLBM is the SSN-6, of which a late 1973 model has 2-3
MRYVs; a new SLBM (SSN-X-18) has been tested with three MIRVs.
In the ICBM field, the Soviets seem particularly good at producing
a large variety: they currently field at least eight different designs in
twenty varied models, of which many of the 1975 and later models
have from 4-10 MIRVs. The Soviets today deploy about 4000
warheads and bombs on some 2500 strategic systems. This is one-
third the number of U.S. warheads, but this margin will most likely
diminish over the coming years.

Both the U.S. and the U.S.S.R. are continuing to develop increas-
ingly fractionated warheads. We are talking about 17 warheads on
the Trident II SLBM and eight warheads on the MX ICBM. What
this means is that, although the potential target system — cities,
power plants, military installations — in either the United States
or the Soviet Union changes very little, the number of weapons to
destroy those targets has risen many-fold.
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A second potentially destabilizing development in nuclear systems
is the effort by both sides to design missiles which carry more pay-
load and explosive punch. The so-called “Fat Man” and “Little
Boy” weapons of Hiroshima and Nagasaki were in the range of 14
kilotons. The smallest strategic nuclear warhead today is three times
that yield, with some rising as high as 25 megatons — 1800 times
the Hiroshima blast. Increased yields are brought about by improved
engineering in the weapons design; increased payloads on missiles
are being created by improved engine thrust and cold-launch tech-
niques; this latter system is designed so that a larger volume missile
can be placed into an old silo without major modification.

In combination with fractionation, increased yield-to-weight ratios
opens up a greater area of damage to nuclear weapons. For example,
if we assume five pounds per square inch overpressure will destroy
an area, then the area that could be destroyed by the Hiroshima
bomb was about 3 square miles. The 1965 Minuteman II ICBM
warhead can destroy an area of 72 square miles; the Minuteman III
with a triple Mark 12A warhead can destroy 88 square miles. And
the proposed MX ICBM with eight MIRVs of improved yields will
have the potential to destroy 235 square miles.

A third important technological development in strategic missile
systems is continually improving accuracies. A few years ago ac-
curacies of ballistic missiles with ranges of 6,000 miles and speeds
of 20,000 miles per hour were judged in nautical miles. These
accuracies are now presented in tenths of nautical miles and hundreds
of feet. For example, the Titan ICBM is estimated to have a circular
error probable (CEP) of 0.5 nautical miles; the later Minuteman II
has an accuracy of 0.2 nautical miles; the Minuteman III is in the
range of 0.15 nautical miles; and the proposed MX ICBM is in the
0.05 nautical mile range. Soviet systems are similarly improving but
in the range of about one-half as accurate as U.S. missiles. These
accuracy improvements are a result of several interrelated factors:
improved inertial guidance systems, more sophisticated reentry ve-
hicle shields and designs, and enhanced geographic mapping through
satellite techniques. I recall a prediction made to me a few years
ago by Charles Stark Draper, the founder of Draper Labs at M.I.T.
in Cambridge and a leader in missile guidance since World War II;
he hypothesized that, given sufficient money and time, accuracies
over a 6,000 mile range of an inch or less would become possible.
Can you imagine a Soviet ICBM from Moscow hitting this speaking
podium?

What do these technological developments — rising numbers of
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warheads, and increasing yields and accuracies — mean for nuclear
deterrence and Soviet-American strategic relations? In general, it
means the continued dominance of the offense in the nuclear sphere.
Strategic defense, be it anti-ballistic missile systems or more exotic
innovations such as laser and particle-beam weapons, appear to
offer no good alternatives for the next decade or more for adequate
defense of nuclear attacks. These developments also bode well for
the increasing ascendency of the offense; by that, I mean that even
small, hardened targets such as missile silos can in some cases now
be successfully attacked in a nuclear attack.

The most direct result of this ascendency of the nuclear offense
is the increasing vulnerability of land-based systems, namely ICBMs,
one leg of both the Soviet and American Triads. This is not so
serious a consequence, however, as some analysts would have us
believe, particularly for the U.S. Worst case analysis predicts that
by 1985 or 1990, a Soviet first strike might destroy 90 percent of
U.S. ICBMs. This still leaves at least 100 warheads, possibly as
many as 800, in the land-based inventory. Assuming 50 percent
attrition for the other two legs of the Triad, such a strike also leaves
5000-plus warheads in the air and at sea — many times an adequate
deterrent force.

Worst case analysis for the Soviet side of the nuclear equation is
more worrisome, at least for the hypothetical Soviet planner. With
three-fourths of their warheads in land-based missiles, 90 percent
vulnerability of ICBMs becomes a more serious problem. This is all
the more so in view of the obsolescence of the Soviet turbo-prop
strategic bombers, the unreliability, as reported by our Joint Chiefs
of Staff, of their nuclear missile subs, and the trailing capabilities of
our attack subs. The worst case for the Soviets in 1985, after a U.S.
first strike, could possibly be 150 ICBMs surviving, no bombers, and
a few submarines — a total of 200-1000 warheads, nevertheless
still a powerful deterrent force.

It should be clear from these points that, if allowed to continue,
these technological drives may in this century jeopardize the system
of mutual assured destruction, a system which has helped to prevent
nuclear conflict for twenty years now. Nuclear weapons will become
designed — and intended — more for war-fighting and limited,
selected options than for deterrence. Today the deterrent function
is the primary one, at least as stated in the official reports of the
Department of Defense. Mutual deterrence, the capability of both
the Soviets and Americans to wreak “unacceptable damage” upon
each other after absorbing a first nuclear strike, is an abhorrent



Society of Texas 23

system. It places millions of innocent civilians, indeed society as a
functioning entity, at total risk. Yet until a better system to deter
nuclear war arrives, we would do well to strive to maintain it.

This can be done in a number of ways: through SALT-type agree-
ments, regulating quantitative growth in nuclear systems; through
qualitative limitations such as test flight bans of new warhead designs
and total nuclear weapons test bans, including both underground
and so-called “peaceful nuclear” explosions. We can discuss these
options later in more detail if people would like.

In order to maintain a stable deterrent system, planning should
also be given to reducing the present Soviet and American arsenals,
many times over an adequate deterrent force. In the early 1960s, then
Secretary of Defense Robert McNamara sought to answer the elusive
question of “what is an adequate deterrent?” He decided that the
U.S. must retain a second-strike force capable of destroying one-
third of the Soviet population and three-fourths of its industry.
Today this population and industry resides in 300 Soviet cities; are
11,000-plus warheads necessary for assuring retaliatory destruction
of these 300 targets? Doubtful, even under worst-case analysis
assumptions.

New Technology and Non-Nuclear Forces

Let me turn my attention now from the nuclear sphere to the
conventional battlefield for a few moments. Without going into the
complex details of troop deployments and equipment inventories, I
will concentrate on a new and emerging technology which may very
well change the future of conventional warfare and offer increased
opportunities for cost efficiencies. This technology is what is broadly
called “precision guided munitions” — PGMs — or “smart” missiles.
Whereas I argued that new technologies are giving the decisive ad-
vantage to the offense in the nuclear area, PGMs appear to be giving
the decisive advantage to the defense.

This is an important change in warfare since World War II when
the terrible ascendency of the offense in warfare was proven by the
tank, the aircraft, and the battleship. This smart technology is based
on breakthroughs in microelectronics, symbolized by the small pocket
calculator. This electronic circuit miniaturization, combined with im-
proved warhead and guidance design, has now shown that a target
which can be seen, either visually or through various sensing devices,
can be hit; and that which can be hit today, can in all probability
be destroyed or at least knocked out of action.

The past history of air, land, and sea conventional warfare has
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shown that it takes thousands of bullets, bombs, and projectiles to
destroy important enemy targets. In World War II, for example, it is
estimated to have required 300,000 bullets to kill a single infantry-
man. In Vietnam, thousands of pounds of modern explosive were
expended to destroy bridges and similar targets judged of strategic
importance. Smart weapons differ from these past firing and bombing
practices in two major ways: first, their probability of kill per indi-
vidual round is many times greater; and second, their individual cost
is also much higher.

An analogy can be made between smart weapons and nuclear
weapons. It took the U.S. Air Force only one weapon and one bomb-
ing run to do to Hiroshima in 1945 what it had taken thousands of
bombs and runs to do earlier to Dresden. The nuclear bomb proved
more expensive than a conventional bomb, yet many times more
effective in killing power. This is, however, where the analogy stops.
There is an essential difference between nuclear devices and smart
weapons; that is that the former improve their deadly efficiency
mainly through greatly enhanced explosives, whereas the latter im-
prove their kill probability through accuracy and terminal guidance.

Every war seems to offer live field tests of new weapons. The
1967 Mideast War was perhaps the first publicly cited example of
the precision of smart weapons. If you recall, a Russian-developed
Styx surface-to-surface missile, 20 feet long and capable of flying
subsonicly for 20 nautical miles, was fired by the Egyptians in a
surprise attack and sunk an Israeli destroyer, the Elath. The cost
effectiveness of this event is striking: namely, a $20,000 missile
knocking out a system worth $150 million, 7500 times its cost. It
allegedly took three or four Styx missiles to hit the Elath; yet, given
the early 1959 design of the missile, the effectiveness of this early
smart missile was remarkable and did not go unnoticed among
intelligence circles, particularly Israeli. Israel itself has now developed
its own, more sophisticated smart missile, the Gabriel; twelve feet
long, it has a range of 26 nautical miles, a high explosive warhead,
and terminal, semi-active homing guidance. The Israeli Navy has also
changed in recognition of the future of smart weaponry. The two
Israeli destroyers, the Elath and the Yaffo, each 362 feet in length
and 2500 tons full displacement, are gone from active inventory;
in their place are 18 fast attack craft (six more under construction)
in the range of 150 feet in length and 250 tons full displacement,
one-tenth the displacement of the destroyers. These are also being
outfitted with the Gabriel smart missile.

A second vivid demonstration of smart missiles came in May
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1972, when an American F-4 fighter-bomber destroyed the famous
Than Hoa and Paul Doumer bridges in North Vietnam with the
Hobo and Maverick smart homing missiles, also costing in the
$20,000 range. Eighteen aircraft had been lost over the prior six
years seeking to destroy these bridges with conventional bombs.

The most recent and widespread use of precision guided weaponry
was the 1973 Mideast war. The Soviet-made, surface-to-air SAM
missiles proved quite effective, when used in combination to cover a
variety of altitudes, against Israeli aircraft; 90 Israeli fighters were
brought down in two days. Similarly, smart anti-tank missiles such
as the Soviet Sagger proved effective in the land tank battles. In
one battle, for example, the small, 25-pound, infantry-fired, wire-
guided Sagger helped destroy 130 Israeli tanks of the 190th Armored
Brigade in several hours of fighting. As one chronicler of the war
described the Sinai battle: “Hundreds of guiding wires of antitank
missiles lay strewn across the road as if a giant spiderweb had
collapsed.”

These lessons of the Middle East have apparently not been lost
on the U.S. Department of Defense. William Perry, the current
Assistant Secretary of Defense Research and Engineering, emphasized
R & D in smart weapons in his latest annual report; he asserted that
“precision-guided munitions” offer the “single greatest potential for
force multiplication” and “the potential of revolutionizing warfare.”
Perry’s prediction of a revolution in warfare is perhaps an exaggera-
tion, but there should be no doubt that smart technologies will affect
the future battlefield in significant fashion.

In what direction is the PGM technology headed? — towards
higher accuracy, lighter weight and more miniaturization, and im-
proved penetrating warheads for use against hardened targets. This
is not unlike our earlier predictions for nuclear weapons. The early
precursor of the modern smart weapons was the bazooka-type gun.
Once a target came into view, it could be aimed and fired with a
higher probability of kill than, for example, the grenade. The draw-
back of these weapons was that once fired, their course could not
be changed. Thus, the tank had a chance of outranging or out-
maneuvering the rocket, if seen in time, just as the ship did the ap-
proaching torpedo.

The first generation of smart missiles was wire-guided; they could
be maneuvered towards the target by the firer, as long as he kept
the target in view; the maneuvering tank could thereby be followed
and hit, as long as it did not disappear from view or successfully
engage the soldier in a counter barrage. Camouflage and counter-
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firing techniques, however, have proven effective against these early
smart projectiles.

The more sophisticated smart weapons now have self-contained
guidance systems in the missile itself rather than in the soldier-held
launching mechanism. The umbilical cord has been cut, so to speak.
The new weapons are now appropriately labeled “fire and forget”
and “shoot and scoot,” indicating their ability to home on a target
without requiring continual viewing by the firer. The soldier or the
aircraft may now aim, fire, and then run for cover or engage addi-
tional targets.

These weapons, as they are further developed and deployed, ap-
pear to offer a high probability of kill with a single shot. For example,
the TOW anti-tank missile, an early wire-guided model, is estimated
to have a single shot kill probability of 80 percent; the Maverick
air-to-surface missile, now produced in several versions with optical
and infrared homing mechanisms, is advertised to have had a 92
percent success rate in tests.

New, precision-guided weapon systems will not offer a cheap,
technological fix to everyone’s defense needs. But, in combination
with elaborate planned schemes for target acquisition on the battle-
field and at sea, they cannot help but to change the art of warfare.
I was given an indication of this conclusion in a tour of an armored
unit two years ago; the commander pointed out, in discussing tank
war games, how the point system had changed since the 1973
Mideast war. Previously positive points were awarded to tank crews
for hypothetical kills on the battlefield; now, negative points are also
awarded for the number of seconds a tank remains visible.

A premium has been placed on the modern warfighter who remains
visible for any period of time; in other words, visible means vulner-
able. If an object or enemy can be seen, it can be hit with good
probability today; and if it can be hit, it can be destroyed. Of course,
there are defenses against smart weapons: camouflage, smoke, decoys,
sintered armor, and possible anti-smart smart missiles. Yet none
of these schemes offers an adequate alternative to the increasingly
precise weapons.

What does this technological development mean for the conven-
tional battlefield? First, it is becoming clear that placing many deli-
cate eggs, such as human beings and high technology, in big baskets,
such as aircraft carriers, tanks, and slow aircraft, is both dangerous
and cost-ineffective. The Israeli Navy, as pointed out, has seemed
to learn this fact. We experienced this even as early as World War 11
when every aircraft carrier hit by two or more kamikaze planes was
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forced to retire for repairs; similarly, in Vietnam, over a seven-
year period 22 U.S. warships were damaged by North Vietnamese
gunfire. Of these, six were sufficiently damaged to require shipyard
repair. And these cases involved projectiles much “dumber” than the
“smart” weaponry of today and the future.

Emphasis will be placed more and more on high firepower, high
mobility, evasive tactics, and moderately priced systems; the battle-
field will become untenable for many of today’s weapons: the air-
craft carrier, the large surface warship, the lumbering tank and
armored personnel carrier, and the fighter aircraft. There, of course,
will probably always be a place for some of these obsolescing
weapons behind the lines of battle, out of fire from the enemy. But
the battle of the not-too-distant future will belong to the fleet-footed
infantry teams with precision rockets and laser designators, perhaps
in lightly armored, jeep-type vehicles; to the highly maneuverable
aircraft with side-looking radar and long-range, terminally guided
missiles; to the mobile artillery team with terminally guided sub-
munitions in their artillery shell casings; and to the silent submarine
and quick missile patrol boat with long-range cruise missiles at sea.

Second, although it still may be too early to tell, these develop-
ments would seem to offer an advantage to the defense in any future
conventional conflict. In contrast to the offense dominance in the
nuclear sphere, the defense will come to dominate the conventional
theater. Granted, smart weapons will also find appropriate usages
in an offensive mode. But offensive attacks must come into the open
to advance; and on tomorrow’s battlefield, visibility — either by
sight, heat, sound, or light sensing — will mean high vulnerability.
Such a situation may, in fact, tend to stabilize future military balances
in local theaters. It would serve neither side well to attack first, for
success would be doubtful; and weapons procurements will be judged
more defensive than offensive in nature.

Seme Concluding Remarks

Now that we have touched upon some future directions of both
the nuclear and conventional forces, I will try to make a few general,
but quite pertinent, remarks which might serve to arouse some debate
and discussion.

First, with regard to nuclear strategy: The U.S. Secretary of De-
fense Harold Brown, in his most recent report to Congress, em-
phasized the fact that “. . . deterrence of nuclear war is our most
fundamental defense objective . . . .” Reiterating his long-standing
policy, President Carter stated in his December 1st press conference:
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Our nuclear policy basically is one of deterrence; to take
actions that are well known by the American people and
well known by the Soviets and other nations, that any at-
tack on us would result in devastating destruction of the
nation which launched an attack against us. So the basic
policy is one of deterrence.
Mutual deterrence, the nuclear strategy which evolved from our

espousal of “massive retaliation” once the Soviets gained a long-
range nuclear delivery capability, posits each side with the ability
to inflict unacceptable damage upon the opponent after riding out
a first nuclear strike. Such enormous and terrible threats have helped
to prevent nuclear war for twenty years or more.

Since the early 1960s — and perhaps even earlier — a secondary
goal of U.S. nuclear policy has been to have options other than
massive nuclear retaliation. This has been called by various names:
limited war options, flexible response, and the like. Such limited
nuclear war options — the ability to retarget missiles in a short
period of time, to launch a limited number of warheads — may well
add to the credibility of the U.S. nuclear deterrent as long as they
remain secondary to mutual assured destruction.

Yet the new technologies which we have spoken about here are
not necessary for mutual deterrence and limited flexible options.
Very high kill probabilities against hardened targets, and large num-
bers of warheads, go beyond any rational criteria for sufficiency
in nuclear deterrence; they are leading us (as much as I hate to say
it) down the rosy path to a nuclear war-fighting capability which
may very well weaken nuclear deterrence. The alleged secondary
goals of nuclear strategy — essential equivalence, flexible response,
or perhaps even nuclear superiority — are displacing mutual de-
terrence as the primary objective.

A second and related conclusion I would like to make today
regards what we call “the numbers game” in military relations.
Assessments of military balances, be they in Europe, in Korea, in
SALT, or overall defense budgets, have deteriorated in the mid-
twentieth century to counting and comparing quantities of items,
sometimes identical, sometimes quite different. Thus we compare
Soviet ruble budgets with American dollar budgets, tanks with tanks,
warheads with warheads, ad infinitum. Is this the correct ap-
proach? — judging military capability on input rather than output?
No other industry is run in this fashion; does General Motors com-
pete with Chrysler Corporation according to budget and input com-
parisons — who is spending more, who is using more steel, who is
consuming more energy? Or do they judge success more on output —
numbers of cars produced and sold, profit margins, etc.?
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We must get away from such input analysis in defense — at times
a costly and dangerous approach. What we called “planning, pro-
gramming, and budgeting” or “systems analysis” in the 1960s, and
“zero-based budgeting” today is the more efficient, productive, and
safer approach. This can be accomplished all the more easily now
given the “dominance of the offense” in the nuclear sphere and the
“ascendency of the defense” in the conventional sphere, as described
earlier. For example, basic to asking the question: Do we need a
new MX ICBM? is the question, Will the MX enhance mutual de-
terrence or is it more appropriate to other nuclear strategies? Basic
to the question, Do we need a fourteenth aircraft carrier? is the
question, Are aircraft carriers still viable in today’s modern warfight-
ing scenario? And fundamental to the question, Should we produce
and deploy more tanks in Europe? is the issue, Are tanks still the
best defense against tanks or should smart, anti-tank weapons be
more widely integrated into NATO forces?

These are all minor examples of the basic output analysis approach
needed for U.S. defense policy: What are our foreign policy goals and
treaty commitments? And what forces are needed to meet those
goals and commitments?

A third point, which I have overlooked for sake of brevity up to
now, is escalating defense costs. Individual weapon systems, both
nuclear and conventional, have risen in cost manyfold since World
War II; this is partly a result of inflation, but also a function of the
high and sophisticated technologies involved. The fighter aircraft of
World War II may have cost a couple of hundred thousand dollars;
today a modern fighter may be as high as $25 million. The F-14
Navy fighter, for example, now costs more than a couple of carrier
squadrons in World War II.

Five years ago the M-60 tank cost $300,000; today it costs over
twice that sum, and the new XM-1 is estimated at $1.5 billion. A
modern aircraft carrier costs $2 billion to build, another $3 billion to
outfit, and may run as high as $10 billion in lifetime costs.

Nuclear systems are similarly becoming expensive. The B-1
bomber was estimated in the $100-200 million range. A Trident sub-
marine costs $2 billion. And replacement systems for U.S. land-
based missiles are estimated at $30-50 billion. These costs alone,
in an era of rising demands, competing priorities, and diminishing
resources, demand that any new military system -— or any product
for that matter — be closely scrutinized for need and cost-effective-
ness. Such rising costs, and an apparent rising American fiscal con-
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servatism, will seriously affect U.S. national security planning. For
example, in the nuclear realm we will eventually accept limited
vulnerability of the land-based systems and may even depart from
what former Secretary of Defense James Schlesinger disparagingly
described as “the canonical logic of the Triad.” In the conventional
realm, expensive and vulnerable systems such as the aircraft carrier
and surface ship will give way to more defensive and cheaper, cost-
effective equipment.

A fourth and final remark I would like to make concerns the
rising destructiveness of war. We must doff our rational planner hat
every so often and reflect that as the world grows no larger, the
destructiveness of weaponry does, especially in the nuclear weapons
area. Every system, be it a business, industry, consumer item, bu-
reaucracy, or whatever, meets its external limits sooner or later. We
are finding this now in national security planning. More dollars, more
warheads, or more megatonnage does not necessarily mean more
security; in fact, it very well may mean less security.

I invite your questions and comment. Thank you.

TECHNOLOGY AND NATIONAL SECURITY POLICY
DoNALD M. KERR

There is an aspect of the current relationship between technology
and national defense which is of growing concern to me. A fashion-
able notion appears to be developing that technology is inimical to
human values in general and therefore is contrary to our national
interest and to the hopes of all peoples for a peaceful world. Some
of you may have seen the recent series of articles in Science maga-
zine titled “Technology Creep and the Arms Race.” The thrust of
the articles — that the arms control problem posed by advancing
technology should be resolved by restraining development — is mis-
leading. The problem is our imperfect perception of the implications
of a given development. National security policy has many elements
of which the two most important at present are defense requirements
and arms control considerations. In evaluating the relationship be-
tween them, for example in relation to the Strategic Arms Limita-
tion Talks and Comprehensive Test Ban negotiations, it is tech-
nology which can give us the factual basis for accepting a given
option. I would like to discuss with you today my view of the role
of applied science in our society and its relationship and contribution
to our national security posture.

Technology does not have a life of its own. It is man-made and
inextricably bound up in the total societal structure of any de-
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veloped nation, providing the tools for the constant improvement
of the quality of human life which we have grown not only to expect
but to demand. Technology is not, as some believe, the bastard off-
spring of war; rather, it develops from a symbiotic relationship be-
tween military and civilian needs. Over time, technology has been
largely evolutionary, not revolutionary. Revolutionary breakthroughs
have been few but significant in altering our sense of space and
time — the electric light, telephone and steam engine, the airplane,
radio, the transistor, and a few others. The current developments
in genetic engineering might qualify as recent breakthroughs in
technology. Most recent advances in technology have been the
product of gradual interlocked steps, one leading to the next, with
the impetus for each step depending as much upon the previous
step as upon external stimulus. The external stimulus itself can be
either a military requirement or a civilian need. In many cases,
technology has given us the key to cost reduction, in response either
to the competitive pressures of the marketplace or the increased
budgetary constraints placed upon the military. In the latter case,
it may be that only aggressive and innovative technology can main-
tain a credible deterrent posture at a cost our society can bear.

Let me give you an example of technology where the same de-
velopment can be used in two different ways with dramatically
disparate implications. In the field of data transmission and com-
munication, we are on the verge of major use of data encryption for
civilian application. This is a technique similar to systems which
have been in use in the military for some time which allow secure
communication between users. There are two opposing views of such
security — on the one hand it ensures privacy of communications
for legitimate enterprises, such as an exchange of information be-
tween you and your bank; on the other hand it can provide a cloak
of secrecy for numerous illicit enterprises. While it is possible that
the problem will be solved by developing a discriminating mechanism,
for the moment at least the technology will support, with total
impartiality, either application.

Let us look at some examples of technological processes as they
occur in different areas — weapons derived technology; general
technology with weapons application; and technology almost exclu-
sively civilian in its import.

Two examples associated with nuclear weapons programs are the
development of Permissive Action Links (PAL) and the develop-
ment of seismic detection devices. PAL devices, numerically coded
locks which provide positive control over the arming and firing of
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a nuclear weapon, are designed to prevent its unauthorized use.
Their development has improvéd the safety and security of nuclear
weapons, and they have since found a larger application in safe-
guarding the transport and storage of nuclear materials.

The development of seismic sensor systems is an excellent example
of how technology advances by synthesis of the existing state-of-the-
art in several different areas. During the Vietnam War, responding to
a requirement for devices which could be implanted covertly to
sense movement of enemy forces, one of our laboratories drew on
and adapted existing technology in earth penetrators, hardened pack-
aging, seismic detectors, and data transmission to put together
systems that responded to the need. This development, in turn,
served as the take-off point for a sensor technology that plays an
important role in verification of arms control agreements. Not only
has this technology enabled us to pursue agreements limiting nuclear
testing, it also has helped the U.S. Field Mission in Sinai to keep
the peace between Israel and Egypt. In these cases, we see tech-
nology originally developed in response to a military requirement
also serving the other aspect of national security policy, arms control.

The symbiosis between military and civilian requirements is most
evident in technological developments with parallel or sequential
weapons and civilian applications. Three major examples, among
many, spring to mind — microelectronics, inertial navigation, and
small jet engines. In each case an initial military impetus was fol-
lowed by widespread civilian development and application, driven
by the needs of the civilian marketplace. As commercial requirements
improved the technology, there was a return on the investment in
the military area. Thus, small jets developed for military applica-
tion provided the basis for the development of business jet aviation.
In turn, the boom in business jet travel spurred continuing improve-
ment in small jet technology — improvements which contributed
greatly to the development of our present cruise missile technology.
Clearly, military and civilian applications of many technologies share
a common technological base; advances in one produce spin-off appli-
cations to the other; advances in either enlarge the base for both.

The role of technology for purely civilian application is obvious.
The contributions of technology to medicine — surgical instruments,
radiology equipment, the electron microscope — are telling examples
of how technology can enhance the quality of life. So potentially are
the technologies of alternate energy supplies such as solar energy
systems, controlled fusion, and coal conversion. Yet even in these
there is a symbiosis of military and civilian needs. Better medical care
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and adequate energy supplies benefit national security as well as
civilian well-being.

Having looked at these examples of the advance of technology, we
can reaffirm that the development of technology does not stem from
the military complex alone. Even when it is developed in response
to military stimulus, technology benefits society as a whole on two
distinct levels. First of all, militarily, technology can provide us the
weapon systems that will deter a potential aggressor. Secondly, the
non-military application of spin-offs from military development
improves the quality of life.

History is replete with lessons of the importance of technology
to national security, of nations that survived because of it, and of
nations that went under for lack of it. The ancient Hittites had a
generally cruder culture than the Babylonians and Egyptians. But
their better engineered chariots and iron weapons defeated the slower
chariots and bronze weapons of their foes; the Babylonian Empire
crumbled and the proud Egyptians paid tribute to the Hittites. And
the Byzantines survived for centuries against greater Saracen forces
largely because their unique technology of “Greek fire” reduced
Saracen battle fleets to ashes. Or consider the technology of the
longbow and the military application the English made of it at Crecy.
Perhaps the 14th Century elite of France — knights in armor — saw
the longbow as socially destabilizing. Whatever the reason, they did
not develop the technology that made knights in armor militarily
extinct.

In more modern times, consider the role that radar played in the
World War II Battle of Britain. Had the British not developed this
technology the “few” of the Royal Air Force Fighter Command prob-
ably would have been no match for the Luftwaffe. And consider
the atomic bomb itself. Had the Allies not been pursuing the tech-
nology and not appreciated its enormous potential, they would
probably not have gone all-out to destroy the Norsk-Hydro heavy-
water plant. German nuclear scientists might have developed the first
bomb. This last example of the value of pursuing technology, the
understanding which it can give us of the actions and options of our
adversaries and of the potential threats which may face us, is one
which is given little attention; yet in a world in which we have com-
mitted ourselves not to be the aggressor it may represent the key to
our survival. The progress of our own technology allows us to
anticipate developments which might be used against us. A current
example is our understanding of the effects of multi-megaton nuclear
weapons. Though we do not deploy such weapons ourselves, our
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understanding of the effects allows us to harden our systems and
our defenses to make them survivable in that environment.

Those who see technology as an inimical force yearn for a return
to a simpler time — a time when the world was not beset by the
problems which face it today. I think we can all sympathize to some
degree with such nostalgia but to succumb to a neo-Luddite hatred
of technology would be dangerous in the extreme. One of the great
forces in the world today is the aspiration, indeed the demand, of
the Third World for a better life. It would be difficult to convince a
Third World nation that it would be better off if the United States
or any other nation stopped technological progress. Yet, that is what
restraining the technology of national security would entail — a brake
on development as a whole. One cannot restrain technology selec-
tively. It is too complex, too interdependent, for the effect of a
restraint in one field not to be felt in other areas. Suppose we had
restrained the development of microelectronics in order to control its
contribution to the development of nuclear weapons systems — con-
tributions which have led to reduction in warhead size and increased
accuracy. Putting aside the discussion of whether or not such weapons
developments benefited our security and world stability, those same
restraints would have held back the development of microelectronics
in all the other fields where it has been such a dynamic force —
communications, data handling, medicine.

Let me draw a parallel. We have all heard the old saw: “Everyone
talks about the weather but no one can do anything about it.” The
weather is recognized as an elemental force over which we have little
control. Yet man has learned to live with his weather environment
and to cope with the effects of weather. I believe that technology
has also become an elemental force in our society — one which
man must learn to understand and shape to his ends. We must con-
trol the impact of our technology by controlling its application —
not its development.

In our current national security policy deliberations, two subjects
have received much attention — SALT and the Comprehensive
Test Ban negotiations. In both cases the domestic debate has been
deficient and neither clearly defined nor clearly joined. The publicity
and the fervor which have attended these discussions have under-
scored the symbolic importance of the decisions. However, the focus
on the symbolism and the emphasis on the political factors have
both served to reduce the visibility of technical considerations. The
technical experts have been divided — a fact which points to deep
differences in subjective policy judgments rather than technical
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disagreements. In reviewing the arguments pro and con for the
treaties, it appears that the terms of reference for the basic arguments
on both sides differ. Those in favor of the treaties have taken what
might be called the global view and argue that any measure which
imposes controls on nuclear weapons deployment and development
would act to reduce general worldwide concerns about the stability
of deterrence and nuclear proliferation. Those who oppose the
treaties focus on the negative effects on U.S. national security of the
advantages for the U.S.S.R. which might result.

During the discussions about the treaties there has been no defini-
tion of the future role to be played by technology. Technology is
potentially capable of making some contributions which could have a
significant impact on the strategic environment of both SALT and
CTB. Evolving technology may even within the framework of SALT
constraints produce better weapons with their potential for main-
taining a stable strategic balance; it may act positively to reduce the
threat of proliferation by strengthening the confidence of friends
and allies in the U.S. nuclear deterrent; it may provide means to
reduce war losses; and finally, it may lead to safer, more effective
nuclear devices.

It is possible that the redirection of research and development
as a consequence of a CTB will be in a direction that provides
better support for U.S. foreign policy. For example, many signifi-
cant developments in naval technology in the 1920s and 1930s were
the consequences of efforts to build around arms limitation agree-
ments reached at the Washington Naval Conference of 1921-1922;
the patrol bomber and long-range submarine both owe their advanced
stage of development at the beginning of World War II to the con-
straining provisions of the Washington agreement.

An extra effort to apply advanced technology to non-nuclear
weapons could result in systems better suited for crises in which
political constraints on use of nuclear weapons remained operative.
On the other hand, a CTB could lead both sides to stockpile un-
proven weapons. Lack of confidence in reliability would not only
be destabilizing but could also have a negative impact on the willing-
ness of both sides to continue the process of reducing the numbers
of nuclear systems. Complete confidence in the reliability of our
remaining systems is necessary to the acceptance of reductions. Lack
of confidence could force us to compensate for perceived unreliability
with an open-ended increase in the number of systems. Also, there
are potential incompatibilities between current proposed U.S. arms
control policies and our commitment to provide for the continued
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security of Western Europe. Early strategic arms limitation efforts
excluded non-strategic weapons. However, once parity in strategic
weapons is achieved, Europeans might be uncertain about U.S.
intentions. We might be left with Western Europe driven in the
direction of becoming a “Big Finland” as the result of lowered
confidence in the U.S. nuclear umbrella.

In both the SALT and CTB arenas, as well as in a more general
sense, we have not only neglected the possible contribution of tech-
nology to the discussion. In fact, some go to the extreme of ascribing
to technology the responsibility for the difficulties which beset us
in trying to develop control mechanisms for the nuclear genie. We
must realize that no amount of rhetoric can put the genie back in
the bottle — nuclear weapons and the threat which they pose are
a fact of life. We must find political solutions to the problem of con-
trolling them. Rather than attempting to stifle technology, we should
encourage increased investment in innovative technology which will
support our national security options by creating policy alternatives.

This is not to say that technology, any technology, should be
applied willy-nilly. Responsible leadership cannot say, “Damn the
consequences of technology — full speed ahead!” It must weigh the
possible consequences of applying a technological advance. It must
choose among technologies in determining allocation of national
resources. It must exercise judgment to determine whether a pro-
posed application furthers over-all objectives.

This is the role of policy, and it is policy-makers who must
reconcile the pursuit of improved weapons technology with the pur-
suit of arms control. In these twin pursuits they must recognize
certain technological realities. I think all of us will agree that arms
control agreements must be verifiable; otherwise they would pose
unacceptable risks to our national security. Our sensor technology
allows us to verify quantitative arms control agreements — that is, it
allows us to count missiles, aircraft, armored vehicles and the like.
But qualitative arms control agreements are essentially unverifiable —
our sensor technology cannot tell us the contents of a missile nose
cone, the range of a bomber capable of delivering atomic bombs, the
penetrating power of the projectiles carried by a tank. Therefore,
the arms control agreements we seek should be quantitative, not
qualitative. And prudence demands that we assume a potential
adversary is pursuing the qualitative improvement of his weaponry
just as prudence demands we pursue improvements that seem sensible
to us. Certainly we should not impose qualitative arms control on
ourselves, which is what the doom-criers of ‘“technology creep”
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seem to be advocating. For if we do, not only would we deny our-
selves the civilian sector spin-offs of advances in military technology.
More important, we would be putting our national security at risk.
We dare not assume that the Soviet Union will suddenly cease its
pursuit of improved weaponry — even if we can verify that the
numbers of Soviet weapons remain within agreed limits. To make
such an assumption is to lay ourselves open to the possibility —
indeed, probability — of technological surprise. If we throttle our
own developments, we could some day be confronted with a threat
embodying technology we were not even aware of.

There is a final point to be made in favor of pressing forward with
our technology. Deterrence depends as much upon the perception
by your adversary of your political will as it does upon his view
of the capability and structure of your forces. The pursuit of tech-
nology and the willingness to bear its cost sustains a perception of
your resolve. Only a vital, innovative technology can provide the
necessary support to the visible elements of our resolve — testing
programs, exercises and vigorous research and development pro-
grams. The U.S.S.R. demonstrates its resolve by committing 12-15
percent of its GNP to defense — our matching resolve must be to
maintain our technological superiority.

DEFENSE RESEARCH AND ENGINEERING EFFORT
RoBERT R. Fossum

Ladies and Gentlemen, it’s a pleasure to be with you this morning.
As I walked in, I noticed that each name tag has the city in Texas
from which each of you come. It’s a pleasure for me to tell you that
my name tag says “Robert Fossum, El Paso,” rather than Washing-
ton, D. C.; I am happy to be among my friends from Texas even
though I'm no longer a resident.

This morning I would like to share with you some of my views
on a very special part of the defense research and engineering effort
which has been underway since 1958. Of course this effort is cen-
tered in the Defense Advanced Research Projects Agency. Our
major function in this agency is to adapt modern technology to the
requirements and needs of the future armed services. I will illustrate
this by some specific projects that we have undertaken to provide
more effective weapons in the decades beyond 1990.

In the defense sector, just as in the commercial sector, effectiveness
is related to productivity. It is related to the productivity of people
and of machines. Historically, there have been three visible revolu-
tions of a technological nature over the past 150 years. The first




38 The Philosophical

of these, the industrial revolution, increased substantially the pro-
ductivity of the individual worker. The second revolution of sig-
nificance I would call the management revolution which began in
the early part of the century and increased substantially the produc-
tivity of the industrial process and of the machines themselves. The
third revolution, which has been underway for the past 15 to 20
years, is the information processing revolution. This revolution —
although it is too early to evaluate it completely — will result, in
my opinion, in even greater increases in the productivity of organi-
zations and of individuals. In the Department of Defense we face
the problem of effectively adapting the output and, in some cases,
even leading the output, of these revolutions to defense problems.
A natural question arises, why should Defense have a special require-
ment to adapt to these revolutions and even to push these revolu-
tions? In particular, why won’t the adaptation process occur nat-
urally? A succinct answer to this question was given almost 100
years ago by a highly perceptive person named Alfred Thayer
Mahan. Mahan states, in his classic study The Influence of Sea
Power on History 1660-1783, the following:

The unresting progress of mankind causes continual change
in weapons and with that must come a continual change in
the manner of fighting. The seaman who carefully studies
the causes of success or failure will observe that changes in
tactics have not only taken place after changes in weapons,
which is necessarily the case, but that the interval between
such changes has been unduly long. This doubtless arises
from the fact that an improvement in weapons is due to the
energy of one or two men, while changes in tactics have to
overcome the inertia of a conservative class, but it is a
great evil. It can be remedied by a candid recognition of
each change, by careful study of the powers and limitations
of the new weapon, and a consequent adaptation of the
method of using it to the qualities it possesses, which will
constitute its tactics. History shows it is vain to hope that
military men generally will be at pains to do this but that
the one who does will go into battle with a great advantage.

This perceptive statement can be best illustrated by an historical land
warfare example which occurred in the early phases of World War II.

In June, 1939, even as today, it was fashionable not only in the
military but in the press to present almost monthly assessments of
the balance of military power between the Western Allies and the
Germans. These assessments, interestingly enough, were based upon
what might be called the output of the industrial revolution, that is,
an assessment of the productivity of individuals. As a consequence,
assessments themselves were primarily in terms of the numbers of




Society of Texas 39

men, horses, tanks and airplanes on each opposing side. Briefly,
it appeared that, in terms of the number of men, the Allies exceeded
the Germans; in the number of horses, the result was the same.
Surprisingly enough, even in the number of tanks and armored
vehicles the Allies were superior in numbers; and in the case of
airplanes, it was very difficult to make the comparison. One could
say, in terms of numbers, there was an equal number of aircraft
in the West as there was in the Fast. I remember clearly listening
to such assessments as a child in El Paso on Radio Station KTSM.
And what was astonishing to me, given these assessments, was that
by June of 1940 the battle of France was over. France was defeated
and England seemed to be in deep trouble.

In retrospect we know that the assessments were wrong because
they were made primarily on the basis of the output of the indus-
trial revolution, that is, the increased productivity of individuals.
The Germans, however, had adopted the output of the management
revolution, thus changing the process of warfare, whereas the French
and the English had failed to adopt the output of that revolution.
That is to say, they had failed to change the process of using
weapons, that is the tactics of the use of weapons. The Germans had
become skilled in the process of warfare through combined armored
and air warfare. The French had failed completely in understanding
and managing the end-to-end process. In retrospect, the French
failures can be listed. First, there was inadequate reconnaissance.
The main thrust of the German advance through Belgium and Lux-
embourg was not recognized. Second, there was inadequate command
and control of the forces. In particular, communications structure was
so sluggish that a typical message from a regiment in the front lines
took 24 hours to find its way to general headquarters. Third, there
was inadequate decision-making on the part of almost every general
officer. The battle unfolded with such rapidity that it overwhelmed
the decision-making ability of the French general officers. Finally,
the French Army had inadequate mobility. Major portions of the
supply were horsedrawn and in the armored vehicle case, rail trans-
port was heavily depended upon.

Clearly, the French failed to adapt to many of the precepts of the
management revolution which occurred after World War 1. The
precepts neglected include the gathering of adequate information,
rapid communication of this information to decision-makers, concise
and clear decisions by the decision-makers, and the bringing to bear
in concentration of the forces necessary to implement the decisions.
These inadequacies clearly demonstrate the lack of adaptation of
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the results of the management revolution into the military. I hope,
ladies and gentlemen, this example demonstrates clearly the thesis
set forth by Admiral Mahan 100 years ago that, in fact, the output
and lessons of technology revolutions are not easily adapted into the
military service without substantially pushing the technology by the
developers.

Today, the movement of technology worldwide in terms of inven-
tion and application is extremely rapid. We not only have the
problem of adaptation of this technology to the military, but the
problem of where to push our limited research and development
resources so that they increase military effectiveness or productivity.
I assert that our major push should be in areas of maximum asym-
metries, that is, where our technology will allow us to develop
weapons which cannot be met in kind by our adversaries. We must
select those areas in which we are presently superior to our adver-
saries and insure that weapons systems based on the technology are
our primary R and D thrust. Examples of this include advanced mo-
bility concepts; advanced concepts for machine destruction, that is, the
destruction of war machines rather than people themselves; advanced
command, control and surveillance systems in order to gather the
information and process that information in a way that takes ad-
vantage of the information processing revolution; and, finally, insur-
ing that better decisions are made in a rapidly unfolding warfare
environment. Let me briefly review for you some of the Defense
Advanced Research Projects Agency projects addressing each one
of these areas.

First, the problem of adequate mobility. We presently have under
development an air vehicle which we call X-Wing. The unique
characteristics of X-Wing are that it operates as a helicopter, with
the consequent vertical mobility at low speeds, and can operate as a
fixed wing aircraft for higher speeds and longer ranges. The tech-
nology involved in the airplane is primarily materials science and
electronics and fluid mechanics of control theory. The materials
science problems involve building extremely stiff wings of modern
carbon composite structures. The electronics and control problem
involve the control of the flow of air through the wings for low and
high speed operation. Specifically, the wings use a well-known prin-
ciple of circulation control known as the coanda effect for lift and
lift modulation. In order to control the lift in an asymmetric fashion
during the transition from helicopter flight, it is important to modu-
late the air flow very carefully.

In the area of battlefield mobility we have under construction,
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in cooperation with the Army, a high mobility gun platform that is
lightly armored. The purpose of this vehicle is to enable the Army
to examine the utility in battle of high agility and mobility as
opposed to the conventional wisdom of heavily armored tanks. The
platform, in addition, will carry a DARPA-developed rapid fire,
high-velocity penetrator. A key part of this program is also the
development of an advanced low-fire control system that will allow
the gun to fire effectively while the vehicle is underway.

In the areas of machine destruction, our primary effort is in two
areas. The first is the demonstration of a system concept called
Assault Breaker. Assault Breaker makes use of a ballistic missile to
deliver semi-smart submunitions to the rear areas behind an enemy
armored breakthrough attempt. The weapon will attack large num-
bers of concentrated armor as it moves forward to exploit a break-
through. This advanced technology makes use of modern integrated
circuits, modern surveillance technology, etc., and synthesizes these
technologies into an integrated system configuration. The second area
is the development of what we call fire and forget missiles whose
circular error probability is very small. This means that if we are
successful, missile systems can be developed which require no
manned target designators in order to achieve a true “fire and forget”
weapon system.

Our major thrust in command and control and communications is
to develop communication architectures that are relatively invulner-
able to disruption by jamming or physical attack by the enemy. This
means that the system must include highly dispersed communica-
tion nodes which are by themselves survivable and communications
architectures which allow rapid reconstitution automatically. We are
accomplishing these objectives through the use of computer-based
communications architectures based on a concept called packet
switching. These architectures will, we believe, be used in most
backbone service communications systems by the end of the nineties.
We are presently conducting experiments with the Army in North
Carolina using such radio sets.

As I mentioned before, the battle will unfold very rapidly and
require quick decisive decisions. The information processing revolu-
tion will allow us to help general and flag officers make such decisions
by allowing them easy and rapid access to critical information. The
key word is easy access. It is a truism that information which is
difficult to retrieve will not be used in decisions. Our program aims
toward adapting to the individual commander, rather than asking
him to adapt to the technology.
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In conclusion, I have tried to share with you a basic problem faced
by the Department of Defense and the Service technologists in
achieving adoption of technology and to relate some of our advanced
concepts now in exploratory development. It is clear that we must
push high leverage technology very hard if we are to redress grow-
ing imbalances in the force balance trends.

Thank you, ladies and gentlemen, for inviting me to share these
thoughts with you.
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II. DEFENSE IN A DEMOCRACY

Moderator: DupLEY C. SHARP, Houston. Former Secretary of the Air Force.

Panelists: JOoHN M. MAury, Former Assistant Secretary of Defense.
EvVERITT DONALD WALKER, Chancellor, University of Texas System.

RALPH W. CousiNs, President, Newport News Shipbuilding and former
Commander of the Atlantic Fleet.

WHAT HINDERS CIA FROM DOING ITS JOB?
JouN M. MAURY

A wise veteran of White House councils has said that the greatest
danger to peace in our time could be an ill-informed American
President.

Small wonder, then, that the President reportedly has expressed
concern over Central Intelligence Agency performance with regard
to the potentially explosive situation in Iran. But it is difficult to
see how any intelligence service could function effectively in the
face of the coincidence of circumstances which have conspired over
the past several years to disrupt and demoralize the agency.

The roots of many of today’s problems lie at the door of agency
management. The preemptory dismissal of hundreds of skilled and
experienced officers has profoundly affected morale, resulting in
the voluntary retirement of hundreds of others.

CIA, and indeed our entire national security apparatus, is victim
of the theology, prevalent in parts of the present administration,
which holds that official secrecy, like military strength, is, by defini-
tion, immoral or sinister. The resulting restraints and inhibitions have
seriously eroded intelligence initiative. This unilateral disarmament
in the midst of intense intelligence warfare with foreign adversaries
has had little effect in reassuring the agency’s domestic critics, and
even less in encouraging reciprocal restraint on the part of the KGB.
It has, however, resulted in considerable disenchantment among
friendly foreign intelligence services whose valuable collaboration
with us in the past had been based on the belief that the CIA was
ready and able to take the lead in providing the Free World with
protection against surprise and subversion.

But perhaps as damaging to the long-term effectiveness of our
intelligence services as any of the above has been the irresponsible
zeal of the American media in exposing the secrets, attacking the
purposes and distorting the facts regarding our intelligence activities.

This is not to suggest that there is anything unhealthy in the
adversary attitude of the media toward any government agency which



44 The Philosophical

operates clandestinely. Nor is it surprising that the media have not
yet recovered from the euphoria — indeed the arrogance — of their
success in vitally affecting the conduct and outcome of a major war
and contributing to the downfall of two Presidents. But just as the
press has been so effective in dramatizing events in Indochina and
uncovering mischief in the White House, so should its own perform-
ance be subject to scrutiny. The corruptive effects of power are not
limited to government alone.

Among recurring, seriously misleading themes appearing in the
news or editorial pages of influential publications have been the
following:

CIA is a sort of “rogue elephant,” operating beyond the control
of President or Congress. In fact, as both the Church and Pike com-
mittees concluded, CIA, in the words of the Pike report, “has been
highly responsive to the instructions of the President and assistant to
the President for national security affairs.” And the agency has always
reported to Congress precisely in accordance with procedures laid
down by the Congress itself.

CIA was a witting accomplice in the Watergate burglary. In fact,
as the Rockefeller Commission concluded, CIA had no reason to
know that the assistance it lent Howard Hunt (documentation,
camera, recorder) would be used for improper purposes. More-
over, CIA Director Richard Helms refused to allow any agency
operations in Mexico to be used as a pretext to obstruct post-
Watergate investigations.

CIA has been involved in illegal drug traffic. In fact, as John
Ingersoll, director of the Bureau of Narcotics and Dangerous Drugs,
stated in response to a Congressional inquiry, CIA has been the
bureau’s “strongest partner” in uncovering foreign sources of illegal
narcotics.

In addition, there have been numerous false or misleading indi-
vidual news items. A few examples:

A front-page item appearing in the New York Times in 1969
alleging that there had been “at least one confirmed battle death
in Laos — when an American CIA agent was killed by gunfire at
an advanced post.” As a subsequent embassy investigation made
clear, the “CIA agent” turned out to be a five-day old premature
baby of the family of an employee of Air America, the CIA-
controlled contract air carrier. The story was especially mischievous
because of the strict U.S. policy, in line with the Geneva accords to
which the U.S. was a party, against any combat involvement by U.S.
personnel in Laos.
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Washington Post item in 1976 by a member of the Post editorial
staff describing the so-called Penkovsky Papers as “precisely the
coarse fraud, a mixture of provocative invention and anti-Soviet
slander that the Soviet authorities . . . claimed it was at the time.”

In fact, having been the CIA officer in charge of the Penkovsky
operation, I have assured the Post, as their senior editors were
assured when they originally serialized the Papers, that virtually
every word in them attributed to Penkovsky was his own.

Washington Star headline in 1976, “CIA Goal: Drug, Not Kill,
Anderson.” In fact, the story said only that the White House had
consulted a “former CIA physician” about drugging Jack Anderson
“to discredit him.”

A number of press stories alleging CIA introduction of swine flu
virus into Cuba. Although flatly and publicly denied by the agency in
both press releases and assurances to Congressional committees, most
of these allegations have never been retracted.

Quite as damaging as some of the false and misleading stories have
been disclosures of sensitive operational information. It is difficult
to see how the public interest is served by revelations which destroy
the fruits of important, dangerous and expensive intelligence under-
takings, strain diplomatic relations or embarrass individuals, organi-
zations or foreign governments that have provided the agency with
valuable assistance. Who is served by publication of details of the
efforts of the Glomar Explorer to salvage wreckage of a Soviet sub-
marine? As Eric Sevareid, commenting some time ago on press
stories of the interception of foreign communications and of sub-
marine reconnaissance in foreign waters, asks: “Were these two
stories information that people had a right to know and benefited
by knowing? Only a rather exotic cult of editorial thinkers would
say yes.”

The media have been ever ready to make instant celebrities of
those former CIA employees who, for whatever motives, chose to
violate their solemn secrecy commitments, sabotage sensitive and
important operations and jeopardize the careers and personal safety
of former colleagues by “telling all.” Typical among these has been
the recent idol of the talk shows and book reviews, John Stockwell.
The mindless zeal with which some of the media have accepted
uncritically his unsubstantiated allegations would befit the accolades
heaped upon the pronouncements of Fidel Castro by Radio Havana.
Lost in the avalanche of publicity is the fact that while still in the
agency he failed to present his complaints to the inspector general
or other senior officials, or to report them to the appropriate over-




46 The Philosophical

sight committees of the Congress; and that some of his allegations
are outright falsehoods, such as the especially serious claim that
“. . . the CIA’s recent record includes the assassination of Patrice
Lumumba; Ngo Dinh Diem, the South Vietnamese President; Rafael
Trujillo Monila, the Dominican Republic President; General Rene
Schneider, the commander of the Chilean Army.”

The “tell all” fraternity is not limited to junior or middle-grade
officers who were probably ideologically or emotionally unfit for the
demands of the intelligence business in the first place. It includes, at
least in some degree, a former director, William Colby, who defends
his record of going beyond the traditional bounds of security on the
ground that only in this way could the agency’s reputation be cleared
and its critics reassured.

Among Colby’s bitterest critics have been some former members
of the high priesthood of secrecy, the counter-intelligence clique.
Perpetrators and victims of the myth of the omnipotent KGB, their
basic assumption is not only that all our security agencies are pene-
trated (probably true, at least to some degree), but that most of what
we take to be reliable intelligence is being fed to us by Soviet decep-
tion artists. It is ironic that some of these self-proclaimed guardians
of the agency’s security conscience should, in an apparent effort
to settle old scores and cover past fiascos, now turn up in the ranks
of the “kiss and tell” brotherhood along with the likes of Messrs.
Marchetti, Agee, Snepp, Stockwell. See for example Legend: The
World of Lee Harvey Oswald by Edward Jay Epstein.

There is also the problem of news selection and news suppression.
A case in point is the coverage of hearings on CIA and the media
at the beginning of this year by a subcommittee of the House Select
Committee on Intelligence. Although several former CIA officials
testified, there had been no significant cases where news disseminated
to foreign audiences by CIA had contaminated stories destined for
American readers. I noted that despite lengthy investigations by other
Congressional committees and numerous cries of alarm by editors
and commentators, not one significant case of such contamination
had been identified. Typical headlines the next day, however, was
this in the Washington Star, “U.S. Media Took Stories Planted by
CIA as Genuine.”

There was also my own testimony that while there was little
evidence of CIA corrupting the American media, there was good
reason to believe that the KGB had been quite active in this regard.
I cited a top secret manual entitled “The Practice of Recruiting
Americans in the U.S.A. and Third Countries” published by the First
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Chief Directorate of the KGB and listing, in order of priority, twelve
categories of recruitment targets. The first was government employees
with access to classified information. The second was members of the
media. I referred to evidence that Soviet efforts in this regard had
been quite successful.

On the use of journalists in the collection of intelligence, Eugene
Paterson, president of the American Society of Newspaper Editors,
warned that CIA use of even foreign journalists “could lead to the
death of our American Dream.” However, neither he nor any media
representatives cited a case where a CIA connection had either
contaminated news disseminated in the U.S. or interfered with the ob-
ligations of an American journalist to his publisher or his public.
Nor did anyone explain how the American Dream would be placed in
mortal jeopardy by CIA recruitment of a Tass correspondent.

Over a dozen reporters were present during the hearings. They
provided extensive coverage of the testimony of media representa-
tives, but no testimony critical of the media or challenging allega-
tions of CIA corruption of the media, or of KGB penetration
of the media.

This is a sorry record. It brings to mind the words of Thomas
Jefferson when, in 1807, he wrote to his friend John Norvell of
Kentucky:

“Nothing can now be believed which is seen in a newspaper. Truth
itself becomes suspicious by being put into that polluted vessel.”

But the purpose of recounting this record here is not to suggest
a solution to the problem of irresponsible journalism. Rather, it is
to identify a source of disturbing disarray in our first line of defense
and to warn those concerned about the effectiveness of the CIA of
the future not to be misled by media-created myths regarding the CIA
of the past. These myths have already generated public and political
pressure for cures worse than the disease, or legislative restrictions
and public exposures which would damage the agency’s effectiveness
even more than it has been damaged already.

But there is one measure which might do much to restore the
effectiveness of all our intelligence services — the passage of legis-
lation providing meaningful protection for sensitive intelligence
sources and methods. Our basic espionage law is woefully inadequate.
In order to convict under it, the government must prove that the
disclosure of classified information was done with “intent, or reason
to believe” that it was “to be used to the injury of the United States
or to the advantage of any foreign nation.” Thus if even the most
sensitive information, such as the identity of agents or the details
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of intelligence collection techniques, are revealed publicly, conviction
is often impossible unless the defendant is caught in flagrante with
a foreign agent. It is ironic that we have laws providing prison
sentences for revelation of information on such matters as crop
statistics, bank loans, Internal Revenue data, Selective Service records,
export controls, patents, relief rolls, and even insecticide formulas;
but intelligence employees can, with impunity, violate their sworn
commitments, betray their organization and destroy the careers and
jeopardize the lives of former colleagues by “telling all.” They can
destroy the effectiveness of valuable and costly technical collection
systems which have been years in the making. And in doing all this,
they can be assured of fame and fortune.

If these instant celebrities crave future adventure and reward,
they can develop, and some undoubtedly have developed, mutually
profitable relationships with foreign intelligence services. Their
appeal as targets for recruitment stems not only from their knowledge
of our own intelligence operations; with their ready access to the
media and lecture halls, they are ideally situated “agents of influence.”
In this capacity they are uniquely qualified to serve what a former
Soviet intelligence officer has described as one of the KGB’s highest
priority objectives, “to put out the eyes of our enemy by discrediting
and disrupting his intelligence service.”

All this is not to suggest anything as drastic as the British Official
Secrets Act or the espionage laws of most other democratic coun-
tries. All that is proposed is a bill which would cover only informa-
tion specifically designated by the director of Central Intelligence or
the heads of the other intelligence agencies as relating to intelligence
“sources and methods” — the identities of agents or the details of
technical collection systems. It would have no applications to other
categories of classified material. And it would be binding only on
those individuals who, by virtue of employment with an intelligence
agency, voluntarily assumed the obligation to protect source and
method information.

In considering such legislation, it may be appropriate to recall
the comment of General George Washington who, just over 200
years ago, wrote in a letter to Colonel Elias Dayton: “The necessity
for procuring good intelligence is apparent and need not be further
urged — all that remains for me to add is that you keep the whole
matter as secret as possible. For upon secrecy, success depends in
most enterprises of the kind and for want of it, they are generally
defeated, however well planned.”
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HIGHER EDUCATION IN NATIONAL DEFENSE
EVERITT DONALD WALKER

Dr. Vandiver, Mr. Sharp, distinguished panel members, and fellow
members of The Philosophical Society of Texas.

Today, to the day, marks my full year as a member of this dis-
tinguished society. The year has brought me some very pleasant
surprises and a number of honors which I probably do not deserve
but for which I am deeply grateful. And there is nothing that I am
more grateful for than the honor of being associated with the mem-
bers of the Philosophical Society. That has been a source of daily
pride and satisfaction to me.

This meeting also marks one of the first public addresses I have
made since assuming the office of Chancellor of The University of
Texas System.

Someone asked me not long ago what it feels like to be Chancellor
of one of the largest, and most diverse educational institutions in
the nation. I replied that I am constantly reminded of Harry Truman’s
description of serving in the Presidency.

“A President,” he wrote in his memoirs, “either is constantly on
top of events or, if he hesitates, events will soon be on top of him.
I never felt that I could let up for a single moment.”

And then he added: “Being a President is like riding a tiger. A
man has to keep on riding or be swallowed.”

Well, that’s sort of what it’s like to be Chancellor of The Univer-
sity of Texas System.

Today I have been asked to speak on the role of higher education
in national defense. I can think of no more appropriate way to
begin than to recall those words of H. G. Wells, who wrote: “Human
history becomes more and more a race between education and
catastrophe.”

Those words really say it all. Not only does our educational system
make major contributions in keeping our defense establishment strong
and up-to-date, but it also generates much of the wisdom which
contributes to an atmosphere of peace and understanding among
the many cultures of the world — the best guarantee there is that
we can avoid war.

On the conventional level, The University of Texas System —
like all major educational institutions — contributes to our national
defense program in several ways: One, direct military training
courses through the use of physical and academic facilities on indi-
vidual campuses; two, the execution of research and development
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grants of federal funds, directed toward specific military systems;
and three, the many side-benefits of normal research programs that
can be applied to defense techniques, intelligence and military needs.

The University of Texas at Austin has strong Reserve Officers
Training Corps curricula for the United States Army, Navy and Air
Force. Army ROTC programs are also taught at our University of
Texas campuses at El Paso, San Antonio and Arlington.

Our Permian Basin campus at Odessa offers a Marine Corps
Platoon Leader’s Program plus a Marine Woman Officer’s Candidate
Program. As befits a democracy, these courses are all voluntary, of
course. Those students who do sign up for the military curricula
are required to make minimum commitments to the sponsoring
military branch in exchange for the financial and academic benefits
they receive.

The ROTC programs are good programs. The students benefit,
the university benefits, and obviously, our national defense benefits.

Research contracts, funded by the military branches, are another
important way that the UT System contributes to the national de-
fense. Our research labs benefit from these contracts, too — and
so does the nation as a whole. We, for example, have made great
strides in research and development of military communication
systems for the United States Navy at our Applied Research Labora-
tory in Austin. Sonar and radar systems are constantly being im-
proved, made more effective through instruments that can generate
clearer, stronger signals. Radar, incidentally, originally developed
as a war instrument, is one of the direct benefits to us all, as it
enables air flight in blind or obscured weather conditions.

Now I know that military research, conducted by higher education,
is considered evil by a few of our citizens — and some of our stu-
dents. There are those who believe that our educational institutions
are somehow corrupted by such research.

But I think that just the reverse is true. I think our free society —
a basically civilian society — is strengthened and protected by the
way we conduct our research. Few would deny that we live in a
dangerous world — a world that demands constant vigilance. In
such a world, military research is absolutely a necessity for our
survival.

We educators believe that our democracy is better served through
academic research than by the military doing its own. We take a
broader view toward eventual benefits to all mankind. Military
research has only one purpose.

Just as we are the thinkers, the innovators, the creators of defense
systems, so are we the world’s strongest proponents of peace. We not
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only are obliged to honor our government’s request to assist in de-
signing defense systems, we are obliged to furnish the wisdom that
would ultimately make those systems obsolete, unneeded in the
first place.

We are also the peacemakers, in other words.

How many times we’ve read of our nation’s great university
scientists developing weapons and then advising our leaders not to
use them!

Consider, now, such activities in our democracy as they would
compare to similar situations in a less tolerant society. A closed
society with a secretive military personality does not allow criticism,
or dissent. A Communist system, particularly in matters of defense,
may be more efficient in its research and development — because
of its secretiveness and its intolerance of criticism — but a free
academic system builds in a conscience with every machine of war.

Non-defense oriented research is another major contribution of
higher education to national defense — perhaps in the long run, the
most significant of all.

The number of research programs currently under way in all of
The University of Texas System institutions alone, in all our fields
and interests, is enormous. Add to this the research being done in
the labs of the other fine universities in the state, then multiply all
that by the research universities in the 49 other states. The total is
a staggering amount of brilliant minds and dedication at work.

Both pure research and applied research result in knowledge and
scientific developments that have applications and spin-offs often
undreamed of at the time the research was taking place. Some of
these applications and spin-offs benefit us in our daily lives, in a
thousand ways. Some of them turn out to have vital military
applications.

We of The University of Texas System are proud of the contracts
our component institutions have, for instance, with the National
Aeronautics and Space Administration and of the direct benefits our
nation’s defense systems have received as a result of our research
efforts on interplanetary scientific devices and systems. Our Marine
Science Institute, headquartered at UT in Austin, has a scientific
package on Mars — the result of a joint NASA-UT project. We are
also involved in exotic earth-scan photographic survey projects with
NASA. Military intelligence benefits from such developments are
obvious.

But let me shift our focus for a moment to take a broader view
of the University’s role in national defense.
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National security requires that we understand our fellow man
and his culture so that the pressures that might cause war will be
recognized and relieved before catastrophic explosion occurs. The
leaders in all countries must use their intellect to rise above the
notion that the only solution to differences is to battle. Lasting peace
comes more from educated leaders who have both the necessary
understanding and the required diplomacy to avoid war than the
ability to fight war. The turmoil in the Middle East is perhaps a
good example. If lasting peace is to be realized there, it will almost
certainly be more through the understanding and diplomacy of
leaders such as President Sadat and Prime Minister Begin, who are
both highly educated leaders, than through a permanent victory on
the battlefield. (In fact, history shows us that there is no such thing
as a permanent victory on the battlefield.) Our universities must play
an important role in this activity of communication and understand-
ing between nations.

There is another defense system, often overlooked as such, which
is vital to the protection and well-being of our society. And that is the
American economy. Its strength and its vitality not only provide the
tax revenues that support our traditional defense establishment,
but it also is the very bedrock of our standard of living, of the
strength of the dollar, of our industrial development, and of our
trading position throughout the world. There is nothing that our
potential enemies would like better than to see the collapse of our
economic system — for if that ever happens, we will have been
defeated without ever having fired a shot — without ever having
had to test our defense system.

I think that no one would dispute me when I say that our system
of higher education is the very fuel that runs the engine of that
economy. Educated men and women who run our businesses and
industries . . . researchers and engineers and scientists whose efforts
are constantly turning out new and improved products and new appli-
cations for old ones — these people are on the front line of America’s
defense effort as well.

Defense must also be the product of our daily struggle against
disease, poverty, hunger, and other human indignities.

Thus, in our roles as teachers and researchers, we must also
further the quest for knowledge that will result in the betterment and
protection of mankind. We have multitudes of problems demanding
researched defenses against them.

Perhaps the horrors in Guyana, a shattering human event that
reeled our senses just three weeks ago, can provide a lesson. Research
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is under way to unlock the secrets of the human mind and tell us
why otherwise intelligent human beings would take their own lives
on such a massive scale that we still have difficulty believing that it
really happened.

Perhaps the incredible human suffering brought about by recent
earthquakes in Central America, Mexico and the Middle East will
accelerate research for defense and warning systems against the
destructive evils of our mother planet. Our university research
scientists, here and in Russia, have made great progress in this
critical area. In fact, as you probably have read, a team of UT
scientists last year accurately predicted both the location and the
magnitude of last week’s quake in Mexico. Obviously, with such a
success, we need to press forward in this vital area of research.

Perhaps our medical scientists, flush with total victory over small-
pox and the eventual total elimination of polio, can accelerate their
research for defense against cancer, multiple sclerosis, and other
mysterious afflictions of the human organism. They will — if we
help them.

The same goes for our research scientists who are concerned with
developing better food and fiber to feed and clothe the growing
population on a planct that grows smaller in all ways, day by day.

So you see, the role of higher education in national defense is
much, much broader than that of training military leaders and
improving their weapons systems. In reality, it touches into every
aspect of our society. Because a whole, healthy and strong society
is the best guarantee we have that our weapons systems will never
have to be used.

Thank you very much,

THE MILITARY-INDUSTRIAL COMPLEX AND
ITS RELATION TO DEFENSE

RaLrH W. CousIns

At the outset today I want to let you know how pleased I am
to be here today, taking part in this discussion of a subject that is
so vitally important to all of us, to our country, and to future gen-
erations in this country — problems of defense in a democracy
today.

I think a British air marshal, Sir John Slessor, summed up the
present situation in our country beautifully when he said, some years
ago, in a debate in Britain that, “It is customary in democratic
countries to deplore expenditures on armaments as conflicting with
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the requirement for social services. There is a tendency to forget
that the most important social service that a government can do for
its people is to keep them alive and free.”

Certainly the social problems we have today stemming from such
things as slum housing in our larger cities, the problems caused by
high unemployment of young people living in our urban ghettos,
are far more real and easier to understand — to most people —
than the threat from an unseen and distant buildup of Soviet armed
forces — even though there is today very little serious argument
about the reality of the immense growth of Soviet military strength.

At the same time, most of us would agree, I think, if we stop to
think, that given our heritage of individual freedom and liberty,
that any form of government other than a free and democratic one,
would certainly be unacceptable to us.

So I believe it’s unthinkable to any of us that any person, or any
group of people, would knowingly, willingly, let the armed forces
of this country regress into a condition where they cannot guarantee
the defense, guarantee the freedom, of this country.

And yet, by default, we — you and I — could stand passively
on the sideline and let it happen. How many serious, thoughtful,
discussions do any of us take part in on the subject of our defense
and armed forces? Very few — very, very few.

We'll read a superficial story, or article, in Time or Newsweek
from time to time — usually at “budget time” and more often
than not with a snide and gratuitous comment included that the
brass hats in the Pentagon have trotted out the Soviet bogeyman
again to scare Congress and buttress their requests for funds for
their pet projects — all designed to fight the last war over again.

Most of us are far more concerned about such things as inflation,
or the energy bill, or the Middle East situation, than we are about
the condition of our own defenses — even though we know very
well how important defense is.

So I am pleased, immensely pleased, that this group of com-
munity leaders, influential people, is talking seriously today about
the problems of defense in a democracy.

The subject given me today — the Military-Industrial Complex
and Its Relation to Defense — is, I suppose, one that seemed
natural for me to tackle in view of my being a “former Naval
person” — as Winston Churchill used to say — and in light of
my job today as president of a major shipyard, and thus, pre-
sumably able to see both sides of the coin.
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In the first place, I might point out that when you look at New-
port News Shipyard’s record of what might be called hand-to-hand
combat with the Navy — in court and in every other arena — for
the last few years — then you must agree that we have been doing
everything we can to put to rest the spectre of a sinister military-
industrial group, in the manner of the Krupp Geselchaft and the
Wehrmacht, conspiring to start a war and make billions in the
process.

Somehow the Pentagon and Newport News don’t quite fit that
picture.

Beyond that, and quite seriously, the statistics, the facts, simply
don’t support the misconception so many have that defense con-
tractors habitually make inordinate profits.

Bill Clements did a lot of good things, in my opinion, while he
served in the Pentagon as Deputy Secretary of Defense, and right
up near the top of the list was a research project that he authorized
called “Profit *76.”

He directed that a survey be made of all the companies having
sizeable defense contracts with the government — more than 200
companies. He wanted to get an idea of both the level of invest-
ment these contractors had in their plant doing defense work and
the profitability of these contractors compared to their counterparts
not involved in defense work.

The survey found that the five-year average of government-
oriented profit centers was 4.7 percent, for profit, before taxes on
sales, and this was exactly 2 percent below the Federal Trade Com-
mission’s reported average for all other major industry over the
same time period.

The survey also found, and I'm not surprised, that shipbuilding
was the least profitable of all defense industries, with a five-year
average profit of 2.9 percent on sales. (Before taxes!)

Concurrently with the survey, 31 major financial institutions in
the country were queried concerning their view of defense industries
as an investment risk and, as you might guess, the consensus was
that defense business was not sufficiently profitable for the risks
involved.

Several good things happened as a result of that survey, not the
least of which was that the cost of capital to a defense contractor
is now recognized as an allowable cost of doing business and this
is reflected in the Revised Cost Accounting Standard No. 414.

But in the light of those statistics anyone foolish enough, or
patriotic enough, to be thinking about doing business with the gov-
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ernment these days should think very hard about what he or she
is getting into. The profits, potential profits, may very well not be
worth the bureaucratic morass one finds oneself immediately bogged
down in.

The Armed Services Procurement Regulations, called ASPR,
and now grown to three volumes, becomes the guidebook for all
you do.

You immediately become host to a group of resident auditors
from the Defense Contracts Audit Agency — 26 of them permanent
houseguests in the case of the shipyard.

Beyond that, in our case, we have a resident group from the Navy,
uniformed and civilian, known as the Supervisor of Shipbuilding
Office, helping us to build the ship, inspecting the ship at every step
in its construction, playing a role which, by its own charter, is called
“aggressive involvement.”

Perhaps I make it all sound worse than it is — though I wonder
if that’s really possible.

After all, we do sign those contracts with the government of our
own free will — no one twists our arms.

And I can say that as a result of our “skirmishing” with the
Navy, the more recent contracts we have signed with the Navy
have far more equitable terms and conditions than earlier contracts
did — and we have far better coverage now for things over which
we have no control, so that our exposure, our risk, is more in line
with the modest profits we know we are likely to earn.

Some features of our government contracts are very good. We
receive “progress payments” each week, based on the percentage
of completion we achieve over the prior week, so that cash flow
can be far better than it is in some other businesses.

We are paid for material as we purchase it so that we don’t have
a lot of capital tied up in inventory.

If the whole bureaucratic system of government contracting can
be streamlined, and there are those in government trying to do that,
and if there were men of goodwill administering the system, and
that isn’t completely the case today, then industry may continue to
involve itself in government contracts.

I hope so, for as Bill Clements said, the defense contractors which
make up our industrial base are absolutely vital to our national
security.

But unless government finds a better way to deal with the defense
industry, then any good businessman, with any choices, is going to
say, as Sam Goldwyn used to, “Include me out,” and look for some-
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place else to invest his capital — someplace where he has a reason-
able chance to get a decent return on equity.

Putting aside for the moment the subject of the military-industrial
complex, or the subject of the military’s business relationship with
industry, there are one or two other points that I want to discuss
because I think they are central to the subject we are talking about
this afternoon.

You have heard me say how terribly important it is, in a de-
mocracy like ours, for men and women like you to have an informed,
up-to-date understanding of the major issues relating to the size
and shape of our armed forces and our defense establishment.

Not to be informed about these things is, it seems to me, to default
to others, a relatively few others, who may make decisions that are
best made by more rather than fewer people.

And keeping informed about the important elements involved
in the national defense is, I'm sure, increasingly difficult.

The Strategic Arms Limitations Talks between our country and
the Soviets are a case in point. Nothing more important, nothing
understood less, I'm certain. And here’s a case where the Administra-
tion, for its own reasons, has done little or nothing to help us
understand all the complex tradeoffs involved. We are merely assured
from time to time that “progress is being made” — that “we’re
getting close to signing a treaty.”

Still, all of us here could, if we would take the trouble, learn
enough about SALT to have an informed opinion about it. And
we should.

There is certain to be a very sharp debate on the subject when
the treaty goes to the Senate for ratification. And you can be sure
the Administration will have a full court press on trying to muster
support for the agreement. It seems to me everyone here should
be able to have an opinion on the matter and be ready to speak to
his or her Senator about it, supporting it or opposing it, but not
ignoring it.

Take the issue of whether or not our Navy should build more
nuclear-powered aircraft carriers. It’s a burning issue in the Pentagon
and to only a slightly lesser degree in Congress.

You may recall that Congress, by a narrow margin, authorized a
nuclear carrier last fall, only to have President Carter veto the
whole bill in order to kill the nuclear-powered aircraft carrier.

He evidently doesn’t seek Henry Kissinger’s advice on these things
since Kissinger said in an address last March that “in the crises in
which I was involved, the use of naval power — particularly carrier
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power — turned out to be almost invariably the crucial element.
I cannot imagine reducing the number of our carriers. If anything,
I think we should increase it.”

I'm not here today to argue for the nuclear aircraft carrier —
only to say that it’s an important defense issue and that more people
should have something more than a vague intuitive feeling that while
a huge nuclear carrier may be useful it may also be “too vulnerable,”
or perhaps “too expensive.”

More vulnerable than what? More expensive than what? Compared
to what? And more importantly, “what is the threat” to our country
and “what do we need to defend against that threat?”

Those are the time-tested questions a military man asks at the
outset in any deliberation on what military characteristics, or specifi-
cations, a weapon system would have. “What is the threat?” and
“What must we have to counter it?”

And lacking the patience, or desire, to start from those basic
questions and think through what weapon system we should have,
the easy course of action is to opt for something that is at least
inexpensive — as if that should be the primary criteria of equipment
involved in something so serious, so important, as our national
defense.

Recently one of the military services, anxious to get good marks
from the office of the Secretary of Defense I presume, proudly
announced that a major new weapon system would be “designed
to cost!” Never mind whether it would be useful or not, it would
be designed to cost “X” dollars and therefore you could buy “Y”
of them with a budget of “Z” dollars. Very neat — and totally
unrelated to any rational approach to national defense.

In previous forums like this, I've talked about people who want
a strong national defense but are loathe to pay for it, and that’s
what I call “a near-terminal case of wanting it both ways.”

An easy solution to the problem of aircraft carriers being expen-
sive — and this solution is one that is in vogue in several circles
in Washington — is to build a number of small, less expensive,
carriers. And that solution comes with the built-in added attraction,
revealed like a blinding flash of truth hitherto unknown, that two
or three smaller ships can be in more places at the same time than
one large one.

That’s all very fine, of course, if the mission of the carrier is no
more than to “show the flag” — gunboat diplomacy revisited if you
will — or useful perhaps in foreign ports to have tea-dances on the
quarterdeck under an awning — provided the natives are friendly.
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Never mind if these smaller ships’ usefulness is absolutely nil
in a rough sea in the North Atlantic in winter in the face of the
kind of opposition the Soviets can put to sea today.

The small ship — the something-for-nothing syndrome — is com-
pounded these days by the mirage on the horizon — and it’s been
there for the last thirty years — of a V/STOL type aircraft, one
that can take off and land vertically, making everything that floats,
every small ship, a do-it-yourself aircraft carrier.

Never mind that there isn’t anything — and I repeat, anything —
a conventional aircraft can’t do better than a V/STOL aircraft —
except possibly land on the White House lawn.

Somehow the idea of small carriers and V/STOL aircraft has
caught the fancy of all the “instant experts” in Washington who
haven’t spent any time at sea in carriers.

I make too much of these points, perhaps, but I dwell on them
because I think they are representative of simplistic, and fatally
flawed, solutions to the difficult problems of planning for defense
in an increasingly complex and expensive world. And the single
most fatal step in this disastrous process is wishing away the threat
when you find it is expensive to counter.

I'm certain that it’s increasingly difficult for people to choose
wisely which weapon systems are selected for development and
which of those under development should be carried all the way
through development and into production.

It’s difficult enough for the people in uniform and for the civilians
in the Secretary of Defense’s office working closely with the military,
and it’s even more difficult for our representatives in Congress to
know which things to authorize and fund, and terribly difficult for
you and me to decide whether they have chosen wisely. But I think
it’s important for us to try — there’s a lot at stake.

And I think the average Congressman, or Senator, would be
reassured if a larger segment of his constituency were to show an
interest in and take a position on the difficult defense decisions he
has to vote on.

And I don’t see how it can do anything but help for all of you
to ask your Congressman or Senator how he voted on defense
issues and why he voted the way he did.

And the more discussions there are like this one today, and the
more you and your friends and business associates talk about the
issues involved in national defense, the more likely it is the right
decisions will be made in Washington.
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Address

DEFENSE SPENDING
CHARLES W. DUNCAN, JR.

President Vandiver, distinguished guests, ladies and gentlemen:

It is a great personal pleasure for me, as a Texan, to be back
home tonight in Texas and in Houston. And it is an honor to address
this distinguished group of citizens, and to be a new member as well.

I am particularly glad that this year you have devoted this
annual meeting to the subject of our national defense. It is a signifi-
cant topic, one that is increasingly topical. I have been very impressed
with each of the presentations. It is a fact, and it has been amply
evident at this meeting, that people of good intention have widely
varying judgments on defense issues — SALT, defense spending
levels, the threat resulting from the Soviet military buildup, the net
military balance, and others.

But whatever one’s judgment may be, defense is occupying the
attention of the American public to an increasing extent. This is
good. The SALT negotiation has not yet been concluded yet it
is already being intensely debated. There is considerable evidence
that public attitudes toward defense spending are changing. For
the first time since meaningful soundings were first taken ten years
ago, the polls show that more citizens favor increasing rather than
decreasing the defense budget. Thirty-six percent, according to a
recent Harris Poll, want more defense, 18 percent less. Bill Clements
said 88 percent in Texas want more. Nevertheless, it is clear from
the public debate on the issue that it is still a subject of controversy,
and resistance to defense spending is active within many groups
and constituencies. This is the subject I thought I’d talk about tonight.
It’s the subject that I've been most actively involved in for the past
few weeks, and will be through January.

I could have talked about many others mentioned last night or
today — the AVF, the present and its future, various aspects of a
possible SALT II Agreement, the resource allocation process with
Department of Defense — the trade-off between aircraft carrier
task forces and Army modernization. In thinking about my subject,
I was reminded of the story of the traveling preacher in the West
who arrived in a small church to find only one cowboy in the con-
gregation. He suggested foregoing the sermon, but the cowboy said,
“Preacher, if I was out on my wagon loaded with hay, on a cold
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snowy winter day, and found only one starving cow, I wouldn’t
let the critter starve.” The preacher went ahead with the sermon
which lasted a full three hours, then asked the cowboy how he
liked it. The cowboy said, “Preacher, if I was out on my wagon
loaded with hay on a cold snowy winter day, and found only one
cow, I wouldn’t let the critter starve, but I wouldn’t throw the
whole load on her either.” So I'll confine myself to defense spending.

Although many people do not seem to realize it, the trend for
many years in this country was to decrease defense spending,
though there was an upward bulge attributable to Southeast Asia.
In the early 1960s defense was about 10 percent of our Gross
National Product. Today it is about 5 percent. In the 1960s it
represented nearly half the federal budget. In recent years it has
been about a quarter of the budget.

Defense spending today is about the same in real dollars as in the
early 1960s. Even after moving up in the last year of the Ford
Administration, and the first two years of the Carter Administra-
tion. Inflation and our national security posture concern most Ameri-
cans. Both are related to defense spending.

A key to the fight against inflation is to control federal spending,
to reduce the deficit. We are in the midst of the 1980 budget cycle.
The President has stated publicly his goal of reducing the federal
deficit to $30 billion. To accomplish this means that some depart-
ments will have less budget growth, or have a flat budget, or even
a negative growth.

Social programs will suffer. Let me tell you, the press reports
are accurate. The fight is tough. The special interest groups are
active; they are exerting tremendous political pressure.

I support the President’s efforts to control federal spending, to
reduce the deficit, and to reduce the level of government intrusion
into our personal lives.

The President will have to make so many hard decisions that won’t
be universally popular. This is today’s Washington environment. It
is in this environment that we in the Department of Defense seek
a budget increase in real terms, for fiscal year 1980. I would like
to discuss the reasons we think it is necessary to take this position.
~ National defense is a vital part of our overall national security
position, which depends on much more than military strength.
National security has many component strengths: such as economic,
technological, national cohesion and will, the soundness of our
foreign policy, the dependability of our allies, and others.
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We lead the Soviets in all of these strengths except military
strength, where we are roughly comparable. The one output of
their society where they do well is to improve their military strength.
They must see military strength as a political tool to help them
achieve foreign policy objectives, to engage in political coercion. This
has obvious impacts in the Middle East, Africa, and elsewhere.

We live in a world of increasing interdependence. We could not
escape that fact if we wanted to. Our political and economic relation-
ships with other nations are terribly important. We are the leader
of the Free World, another fact we cannot escape. We must exercise
that leadership wisely, and with concern for the needs of our allies
as well as ourselves.

There is a direct relationship between defense spending and three
issues I want to call to your attention tonight.

The first is the steady continuing military buildup on the part of
the Soviets over the past 15 years.

The second is the state of our own military capability today.

And finally, I want to say something about what those two trends
mean for the future.

We cannot define Soviet intentions with high confidence. Never-
theless, there can be no doubt that Soviet military power today is
much greater than it was in the 1960s. There has been a steady
increase in Soviet military spending during each of the past 15 years.
The annual rate of increase has averaged between four and five
percent in real terms. Their present spending total has exceeded
ours since 1970, and now substantially exceeds our own. By how
much is not certain: it could be by as much as 40 percent. It cer-
tainly exceeds ours by at least 25 percent.

I think it’s important to emphasize that the Soviet rate of increased
spending has not been affected by U.S. spending levels. Nowhere
is there any evidence that they will reduce their forces if we make
unilateral reductions.

As a result of these steadily rising outlays, Soviet armed forces
have improved substantially. The Soviet defense establishment has
expanded by about a million men. More than 1,000 ICBM launchers
and more than 900 modern submarine-launched ballistic missile
tubes have been added to Soviet strategic nuclear forces. Soviet
medium-range attack forces now have the mobile, MIRVed SS-20
intermediate-range ballistic missile and the backfire bomber. Soviet
conventional forces — land, naval and air — have all grown sub-
stantially in size. In quality of equipment, they have narrowed and
in some cases closed the gap with the West.
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In short, the Soviets have made undeviating and enormous
military strides during the past 15 years. We cannot ignore them.

At the same time, we should not exaggerate where the Soviets
stand in relation to the United States and its allies as of today.
The Soviets have not achieved overwhelming military power. They
have had to develop their defense capabilities out of an economy
that is much less efficient than ours. We don’t believe their expendi-
tures are always efficient, or properly directed. In fact, we think
they have made some major mistakes in resource allocation. Their
allies are less reliable and less capable — though better integrated —
than ours. We have read about Romania this week. Also the Soviets
find it necessary to station as much as 25 percent of their ground
and tactical airpower facing the People’s Republic of China. This
fact contributes to some already difficult geographic problems.

What about our own capabilities? In the strategic nuclear balance,
the situation today is one of essential equivalence. The United States
is ahead in some areas: deliverable warheads, heavy bomber payload,
submarine quality, and generally (but decreasingly) in missile ac-
curacy. The Soviets lead in some others: missile throw-weight,
missile numbers (both ICBMs and SLBMs) and total number of
delivery vehicles. Neither the Soviet Union nor the United States,
as I said, has a clear military advantage; our forces are essentially
equivalent. Neither is in a position today to exploit its strategic
weapons without encountering unacceptable risks. Each can inflict
catastrophic retaliation on the other today.

In the tactical nuclear area, the Soviets hold an advantage in
medium-range bombers (such as the Backfire) and in intermediate-
range ballistic missiles; we have an advantage in battlefield systems,
nuclear artillery, short-range missiles, and tactical aircraft.

With the Soviets and ourselves in general nuclear balance, con-
ventional forces take on added importance. Geographically, Europe
is the most important area for us and, within Europe, the central
front is the key. It is where the greatest concentration of assets —
both human and material — lie adjacent to each other on opposite
sides of the border between East and West. This importance is re-
flected in the commitment we undertook in 1977, and reiterated
this year, in company with all other NATO allies, to increase real
defense spending annually for several years with a goal of three per-
cent per year.

In addition to increased spending, we are working on a set of
long- and short-term initiatives, to correct problems of command
and control, equipment interoperability, and inefficiencies through
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duplicated research and development efforts and small production
bases. Budgets representing 90 percent of the NATO total budget
have committed to real growth with a goal of 3 percent. This is real
progress.

As I see it, the Soviets cannot have, in the conventional area, a
high confidence of succeeding in a blitzkrieg attack; on the other
hand, NATO cannot have a high confidence in stopping such an
attack at the outset. To have high confidence, NATO needs to
increase its own readiness, and we need to be able to reinforce far
more rapidly than in the past. Let me add that emphasis on the
Central European front implies no neglect of the Alliance’s northern
and southern flanks, which are also of vital importance and in some
ways harder to defend.

We are, of course, concerned with more than Europe. In the Far
East, although the Soviet Union has committed itself to a major
upgrading of its forces, the developing U.S. and Japanese relation-
ships with Mainland China have prevented the Soviets from trans-
lating military power into political influence. Our principal allies in
East Asia — Japan and the Republic of Korea — endorse and
support our role in the region. In Korea, we will maintain our
security commitment, proceed carefully and flexibly with ground force
withdrawals, and maintain the balance on the Korean Peninsula.
With the exception of the 2nd Infantry Division in Korea, our forces
in the Pacific will not be reduced. They will be improved
qualitatively.

What about forces in other areas of the world, such as the Persian
Gulf? These requirements cannot be ignored. Deploying and sustain-
ing substantial forces in that relatively remote and underdeveloped
area — should that ever become necessary — would be difficult.
This stresses the importance of mobility.

The Soviets pose a real threat to our sea lines of communication
through both land-based air and submarines, but we should be able
to win a conflict for sea control both in the Atlantic and the Pacific.
In particular, our anti-submarine warfare capability and our counter-
anti-submarine warfare capability both exceed those of the Soviets
substantially.

That is a quick summary of today’s net military assessment be-
tween East and West. In considering net assessments it’s important
to remember that it’s much more than a static set of numerical
comparisons. It’s a dynamic mix of judgments involving forces
arrayed against forces — tanks versus anti-tank weapons, aircraft
versus air defenses — the relative quality of manpower, training,
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leadership, tactics, doctrine. Our view is that we have rough equiv-
alence. The troubling aspects are the trends in both the strategic and
tactical nuclear area, and the need to respond along with our allies
in the area of conventional forces to the continued and relentless
Soviet military buildup. We definitely cannot sit on our hands, and
we do not intend to.

For these reasons, the Administration has emphasized that we need
to increase our defense effort in real terms.

We are not interested in some hypothetical world championship.
What we seek to maintain at all times is — first — strategic capability
of sufficient power so that we can retaliate effectively after a nuclear
attack on the United States or its allies. We also have the objective,
in conjunction with our allies, to defend simultaneously against one
major and one minor non-nuclear attack.

That is our national strategy, and the basis on which we plan
our forces. This is what it’s been for a number of years. If we can
continue to execute that strategy, then we’ve done our job well. If
we can’t, it is my view that we have serious problems.

Where we stand today in implementing national strategy is, to
an important extent, a function of decisions made by our pre-
decessors, just as our decisions now will greatly affect our posture
five to ten years from now. Bill Clements mentioned last evening
that it takes ten years to develop and deploy a new weapon system.
I mention this because in assessing our current capabilities, we are
not really passing judgment on our decisions. Instead, we have the
fleeting luxury of grading someone else’s handiwork. Before long,
it is our own that will be graded in turn. This brings me to my final
point. Soviet military expenditures cannot continue to rise — and
U.S. defense outlays cannot flatten or decline — without a danger-
ous tilt in the balance of power and a weakening of the U.S. deter-
rent. The United States may be more efficient and ingenious than the
Soviet Union and I think we are. But a large and continuing disparity
between the two defense efforts is bound to have damaging effects
in the future.

We have got to think about certain programs now:

— We have to consider the question of survivability of the Minute-
man force — with or without a Strategic Arms Limitation Agree-
ment. A survivable land-based missile is essential to our strategic
deterrent.

— As Soviet ground and tactical air forces are further modernized
and become more proficient, NATO will have to do the same.
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We do not want to have to resort to nuclear options.
— We must modernize our theater nuclear forces.

Obviously, maintaining our defense posture will not become any
cheaper. We will still have the investment and operating expenses
required by the current force structure. We will undoubtedly have
new programs to fund as well. Replacement of the Minuteman force,
although it has excited the most attention in public, is only one (and
not necessarily the most expensive) of the possibilities ahead of us.

Clearly, we are going to have to give greater attention to materiel
and personnel readiness in our general purpose forces. We are
already taking steps to pre-position more equipment and stocks
in Europe, so as to reduce the deployment times of our reinforce-
ments. But we must also improve our long-range airlift, our sealift,
and otherwise increase our worldwide mobility.

More generally, we have to recognize that we no longer can rely
on large amounts of time to fill out, train, and otherwise make
combat-ready the active duty forces of the United States. Strategic
mobility and combat readiness are now essential.

Most important of all, we understand very well that the defense
establishment cannot function effectively without the loyalty and
dedication of our military personnel. These qualities have always
been needed. They will be needed even more as we move toward
more highly technical weapons systems and higher states of readiness.
While defense will become more automated, it will never be run
by robots. We depend on people.

We, in defense management, necessarily have a number of very
important concerns. But we know that the welfare of our military
personnel must be our first consideration. It’s important that the
American people be reminded, by all of us, that our military per-
sonnel are a national asset. If we do our job well, and they do the
same, the proficiencies for which they train so diligently will never
be called upon. That’s deterrence.

In summary, we can execute our national strategy today, but the
trends are not satisfactory. Come what may, we must not be, and
must not be perceived to be, second to any nation in military
strength. We must be first, when and where it counts. That is our
goal. I hope that it’s your goal, too, and that we will have your
support.

Thank you.
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VIRGINIA LEDDY GAMBRELL
1910- 1978

Editor’s Note: On April 3, 1978, Virginia Leddy Gambrell (August
7, 1910-March 14, 1978) was buried in the Texas State Cemetery
in Austin. Herbert Gambrell requested that Dorman Winfrey, who
succeeded Virginia as secretary of the Society, deliver remarks at the
graveside ceremony. At the request of Herbert and several Philo-
sophical Society members who attended the services, the following
is printed.

YESTERDAY MORNING I CAME ACROSS THE FOLLOWING IN OUR
hymnal at University Christian Church. I was reminded immediately
of Virginia Leddy Gambrell and I want to share what I read with you
this afternoon:

When our use of this world is over and we make room
for others, may we not leave anything ravished by our
greed or spoiled by our ignorance, but may we pass on our
common heritage fairer and sweeter through our use of it,
undiminished in fertility and joy, that so our bodies may
return in peace to the great mother earth who nourished
them and our spirits may round the circle of a perfect life...

Here in the Texas State Cemetery, a good many of the markers
commemorate the military deeds of Texans. I have considerable
difficulty imagining Virginia Gambrell in a uniform, but the battles
that she fought in the cause of Texas were no less important than
those fought by these soldiers.

During the 1930’s Virginia Gambrell was one of the brigade of
young Texans who changed the popular view of Texas history from
the sometimes garrulous recollections of those who had taken part
in events to a dynamic and open area of inquiry and consideration.
For a good many years the Gambrells’ names were synonymous with
quality Texas history, with the Philosophical Society of Texas, and
various other endeavors that gave Texans a new view of their state
and of being Texans. The Dallas Historical Society and the Hall of
State became splendid examples that others could follow.

Virginia performed all her work on a highly professional level and
in the 1940’s when a new organization named American Association
for State and Local History was organized, she was one of the early
vice-presidents. This organization held its national meeting in Austin
a few years ago, and it was personally gratifying to me and others
to realize how much that Association owes to the friend we honor
here this afternoon.
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Virginia Gambrell was part of a long tradition of Southern and
Western women who have possessed not only beauty and charm
but also backbones of steel. The combination has long been a for-
midable one.

One day last year the Gambrells dispatched some boxes of ma-
terials that dated to the years that she was a member, secretary, and
chairman of the Texas Library and Historical Commission during
and after World War II. And I was reminded quite forcibly once
again how much she had to do with transforming the State Library
from a weak and chronically underfunded agency to the rank it
holds today. One set of minutes reports considerable discussion con-
cerning an activity that the Commission could not decide whether to
approve or not to approve. Finally, she ended discussion by saying
to the five men on the board (two were lawyers) that there was a
law on the matter and that the Commission would have to make its
decision on the basis of the law. Again and again, Commission
minutes record that after discussion rambled on it was she who put
forth a motion for official action. At times, the motion was based
on a specific piece of legislation. At other times, she cited fiscal
realities. On still other occasions, she cited good library or historical
practice.

Standing here today, I’ve been speaking of the impact that Virginia
Gambrell had upon the people who perhaps knew her only slightly.
Individually and together she and Herbert have made the lives of
their friends richer. Her work touched so many persons — the
youth who visited the Hall of State, the improved archival and
library standards she supported, the thousands who read her books,
and the vast population of this State who use State Library services;
the blind and physically handicapped, scholars, genealogists, his-
torians, and the citizens on the farms and in the cities who use the
State Library network to secure a wanted book. Her good work for
so many years has made library service today better for all our
people. And the State of Texas is paying honor now to this Faithful
Public Servant with burial here in this sacred State Cemetery.

Let us pray.

Almighty God, we know that Thou art a generous Father
and we thank Thee for the great gift of the life of Virginia
Gambrell, a life of beauty, kindness, service, one who pro-
moted warm friendships and fellowships. We thank Thee for
all the ties that bind her to us and to the people throughout
this entire State.

And Almighty God, Whose love is everlasting, and Who
can turn the shadow of death into daybreak: help us to
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receive Thy word with believing hearts, that, through the
comfort of Thy Word, we may have hope and be lifted
above our darkness into the light and peace of Thy pres-
ence; through Jesus Christ. Amen.

For a detailed account of Virginia Gambrell’s years of dedicated
service to Texas and the Philosophical Society, members can refer
to the fine article on, “The Gambrells” by Willis Tate and Lon Tinkle
in the PROCEEDINGS of the Philosophical Society of Texas, Vol.
XXXIX, 1976, pps. 47-52.

MRS. PERCY JONES
1892 - 1978

MRs. PERCY JONES, A VICE-PRESIDENT OF THE PHILOSOPHICAL
SocIETY oF TEXAs, died at her Abilene home October 14, 1978.

A happy, vibrant woman who brought pleasure to those around
her, Mrs. Jones was described by her hometown newspaper as
“Abilene’s most generous — and quietest — philanthropist.” The
paper continued: “She was marked with perceptive insight, intelligent
understanding and innate goodness, a woman in whom providence
blended the propensity and the capacity to help those who are
in need.”

Seemingly in good health, Mrs. Jones had played bridge the night
before, bidding and making a grand slam. Death from a heart
attack came suddenly as she was dressing to go out for dinner with
a friend, Dr. Rupert N. Richardson, a former president of The
Philosophical Society.

Funeral for Mrs. Jones was at the Episcopal Church of the
Heavenly Rest in Abilene, with private burial services at Abilene.

A native of Abilene, Mrs. Jones was the former Ruth Legett,
daughter of Lora Bryan and K. K. Legett, pioneer West Texans.
She was educated in public schools in Abilene, attended Randolph-
Macon Women’s College in Virginia and received her bachelor’s
degree from Simmons College, now Hardin-Simmons University, in
1913. McMurry College conferred on her in 1978 the honorary
degree of Doctor of Humanities.

She was married to a young Welsh civil engineer, Percy Jones,
on December 25, 1915. The couple had three children, a son, Dodge,
and two daughters, Judy, now Mrs. John Matthews of Abilene, and
Edith, now Mrs. Peter O’'Donnell of Dallas.
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Her interest in the walfare of others was shown by Mrs. Jones
early in her life. As a 20-year-old, she undertook to finance and
direct a home economics class for Abilene Negroes. She continued
this interest throughout her life. It was long an open secret that any
black youngster in Abilene could look to her for financial help in
his quest for advanced education.

After her son’s early death, a foundation bearing his name, the
Dodge Jones Foundation, was established in his memory. Through
the foundation, Mrs. Jones and her family built a career of active
service and financial dedication to the improvement of life. Her
benefactions were many — gifts to the West Texas Rehabilitation
Center, gifts to libraries, gifts to the Hendrick Medical Center,
including a magnificent new Retirement Center. Most of her giving
was done anonymously.

The foundation originated and supports “The Bridge,” a unique
self-help program whereby those in need can find a “bridge” to a
better life through education. The foundation gave Abilene land
for a new park, built a swimming pool located in a black area of
town, and enclosed a pool for a state institution, Abilene State
School.

Her interests were not restricted to Abilene: they extended across
the Southwest and included varied activities, from blood banks to
brush control.

She was a member of the Board of Visitors which assists in
financing work of the M. D. Anderson Hospital and Tumor Institute
in Houston. She participated in charitable work at Dallas, where
she long maintained a second home. And she was involved in an
enlightened ecological program, the care of West Texas land through
research by the Renner Research Center and mesquite control proj-
ects undertaken at Texas Tech University.

’

Mrs. Jones held membership in many literary and historical groups,
including a life membership in the Texas State Historical Association.

Surviving Mrs. Jones are a sister, Mrs. Julia Pickard, her two
daughters, seven grandchildren and three great-grandchildren.

Mrs. Jones bequeathed her property to the Dodge Jones Founda-
tion and to the O’Donnell Foundation of Dallas so that their charita-

ble work could continue.
—K.D.
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LUCIUS MIRABEAU LAMAR 111
1898 - 1978

Lucius MIRABEAU LAMAR III, soN oF Lucius MIRABEAU, AN
engineer, and Georgia Hopson Lamar, died in New Orleans Louisi-
ana, on October 4, 1978, and was buried in Mission Burial Park
in San Antonio in the Lamar Plot, alongside his mother and
father. Lamar was born on August 21, 1898, in Mexico City. He
was a descendant of the Supreme Court Justice L. Q. C. Lamar,
brother of Mirabeau B. Lamar, founder of the Philosophical Society
of Texas.

The young Lamar spent his youth in Mexico, Eagle Pass and San
Antonio. During World War I, at the age of 19, Lamar enlisted
in the United States Army. He was awarded the Bachelor of Arts
degree with honors from Rice in 1920 and his law degree from the
University of Texas. The Texas Bar Association awarded Lamar a
certificate of merit for more than fifty years service.

On December 28, 1926, Lamar married Marta Elizabeth Barnes,
a native Texan, in New York City. The couple lived in San Antonio
for a time and later moved to Dallas where their two children
were born.

Lamar in 1929 began his long service with Standard Oil of
California. He retired as vice-president and general counsel in 1963.
He made New Orleans his place of residence for 36 years.

When plans were being formulated in Dallas to reorganize the
Philosophical Society, Lamar was one of the incorporators who
completed the task on December 5, 1936.

Lamar was an avid reader and wrote poetry as did Mirabeau B.
Lamar. He had literary ability and wrote an account of his family
background and early life in Shards, published in 1968.

At the time of his death Lamar was survived by his devoted wife
Marta, son Dr. Lucius Mirabeau Lamar IV, and daughter Mrs.
Barbara Lamar Zimmerman.

—H.P.G.

e S e

CHAUNCEY DEPEW LEAKE
1896 - 1978

Dr. CHAUNCEY LEAKE, A LONG-TIME MEMBER OF THE TEXAS
PHILOSOPHICAL SOCIETY, died on January 11, 1978, in San Fran-
cisco at the age of 81. He had attended the last meeting of our
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organization in Galveston the previous month and filled in the
second day of the program for Polykarp Kusch, who was unable to
come. Many will recall his delightful talk on the satisfactions of living
at various stages from infancy to old age. The night before his death
he was honored at his beloved Bohemian Club, where he presented
a number of his poems, composed over the years.

Dr. Leake had a full, interesting and exciting life with many close
friends and associates. In a short resumé of his career, published in
the Annual Review of Pharmacology and Toxicology in 1976 and
entitled, “How I Am” he outlined his academic career, which began
as a student at Princeton, majoring in chemistry, biology and phi-
losophy. During his senior year in 1917 he was given leave to join the
armed services and was soon assigned to the Chemical Warfare
Service, which had its investigative laboratories in physiology and
pharmacology at the University of Wisconsin. After World War I he
remained at Madison for graduate work, switching from the study
of toxic gases to anesthetic agents and blood regulation in anemias.
He began to publish in the scientific journals early in his career,
even before receiving his Ph.D. degree, and, in the mid "20’s, he
became involved in medical history and ethics. Perhaps one of his
most important historical publications during this time was a trans-
lation of William Harvey’s 1628 De Motu Cordis, which went
through five editions up until 1970.

From physiology Dr. Leake switched primarily to pharmacology,
and he helped in the establishment of the first residency training
program in anesthesia in this country at the University of Wisconsin
before transferring, in 1928, to the Medical School of the University
of California in San Francisco. From his laboratories came many
distinguished professors of pharmacology who began their work
under Dr. Leake as graduate students, stimulated not only by experi-
mentation and teaching but by many informal, scientific and vigorous
(to use Chauncey’s term) philosophical discussions in the California
redwoods area, where a picnic and lecture area was set up, complete
with a blackboard on a large tree. During World War II attention
again turned to War Gases, with particular emphasis upon a protec-
tion of civilians following potential exposure.

In 1942 Dr. Leake and his family came to the University of Texas
Medical Branch in Galveston as head of Pharmacology and Executive
Director. He continued to write and to teach, and he also became
associated with the Institute for Advanced Study at Princeton, where
he prepared a translation of the Hearst Medical Papyrus, and
Egyptian drug formulary dating from approximately 1550 B.C. Dur-
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ing his 13 years in Galveston he was responsible for growth of the
student body and faculty, physical expansion of the campus, a tre-
mendous development of library facilities, support of laboratory and
clinical research and encouragement of school and civic cultural
projects, including the history of medicine. In all of these efforts his
wife, Elizabeth, a former laboratory colleague, participated; and the
Leakes continued in Galveston their former life style in San Fran-
cisco, sharing their social life with students and faculty and bringing
to the campus a host of nationally and internationally famed scien-
tists. Incidentally, during his tenure in Galveston he helped to
organize the M. D. Anderson Tumor Clinic and Hospital in Houston.

After leaving the Medical Branch in 1955, the Leakes went for
several years to Ohio State University in Columbus and then returned
to the University of California in San Francisco, where he was given
the responsibility of coordinating research and training for medical
students and where he continued to lecture on medical history and
philosophy. He returned to Galveston on a number of occasions for
seminars sponsored by the Chauncey Leake Society and maintained
close friendships with many of the faculty and townspeople.

He was a world traveller and lecturer and was honored by many
organizations, including the American Association for the Advance-
ment of Science, of which he was elected president in 1961.

Following Dr. Leake’s death, memorial services were held at the
University of California Medical Center and at the University of
Texas Medical Branch where many of his colleagues spoke, and
where a memorial fund has been established in the Institute of Medi-
cal Humanities in the names of Elizabeth and Chauncey Leake. Mrs.
Leake died in May, 1977, and the fund was actually initiated by
Dr. Leake at the time of the December Philosophical Society meet-
ing as a tribute to his wife.

The Leakes are survived by two sons, Dr. Wilson Leake of
Seattle, and Chauncey Leake, Jr., of New York City.

—T.G.B.

< A e

MERTON MELROSE MINTER
1903 - 1977

MERTON MELROSE MINTER WAS BORN IN JEWETT, TEXAS,
January 3, 1903, and died after a brief illness in San Antonio,
Texas, September 5, 1977. He was the son of Percival A. and Lou-
ella (Owens) Minter. He attended Corsicana High School, received
his B.A. degree from the University of Texas at Austin in 1925, and
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his M.D. degree from the University of Texas Medical Branch in
1928. During medical school, he was a member of Phi Chi medical
fraternity and Alpha Omega Alpha national honorary medical fra-
ternity. After an internship at the Research Hospital in Kansas City,
Missouri, and a Preceptorship in Internal Medicine under Dr. Lee
Rice, he entered practice in San Antonio in 1935, at the Minter
Clinic. He continued post-graduate studies, at intervals, for many
years at Cook County Hospital in Chicago, Harvard, the Mayo
Clinic, and other prestigious places. He became a diplomate of the
American Board of Internal Medicine in 1940, and a Fellow of the
American College of Physicians in 1943. Throughout his long
practice of medicine, he set high standards, and achieved them by
hard work, continuous attention to the medical literature, and con-
stant interaction with other good physicians. He was a gentle and
sensitive physician and citizen, and his patients loved and admired
him. Because of his outstanding character and personality, he was a
leader at every level of his professional career — President of the
staff at Santa Rosa Hospital (1941-1952), Chairman of the Board
of Trustees of the Texas Medical Association (1950-53), President
of the International Medical Assembly (1953), President of the Bexar
County Medical Society (1954), President of the Texas Diabetes
Association (1958), and President of the Texas Academy of Internal
Medicine (1959). He was a consultant to the Air Force, the Veterans
Administration, airlines, and railroads.

Dr. Minter was a most active person in the affairs of his com-
munity, being a member of such clubs as San Antonio Country
Club, St. Anthony Club, and the Argyle Club. He actively supported
such community affairs as the Fiesta, and was a member of the
Fiesta Commission and the Texas Cavaliers. He supported the arts,
the educational system, and scientific research in his adopted city,
serving on the Board of Trustees of the Southwest Foundation for
Research and Education since 1953 and as its Chairman from
1954 to 1956.

Dr. Minter maintained a life-long association with the University
of Texas. After graduation, he became a life member of the Ex-
Students Association, a life member of the Texas Dads’ Association,
and the Medical Branch Alumni Association (of which he was a past-
president). He was appointed to the Board of Regents of the Uni-
versity of Texas System by Governor Allan Shivers in 1955 for a
six-year term, and was Chairman of the Board from 1959 to 1961.
He was a friend of the late Erle Stanley Gardner, creator of the
famous Perry Mason detective stories, and persuaded him to present



Society of Texas 75

his complete collection to the University. He received a Distinguished
Alumnus Award from the University in 1970.

Although Dr. Minter participated in, and contributed to, many
important developments within the University of Texas System
during his tenure on the Board of Regents, the most significant for
San Antonio was gaining authorization for the Medical School there
in 1959. He became a member of the Board of Trustees of the San
Antonio Medical Foundation in 1956, and it was partly through the
planning and hard work of that organization that the Medical School
was located in San Antonio. He remained a member of the Board
of the Foundation until his death, and was its Chairman from
1971 on.

Dr. Minter was a devoted family man and always retained time
for his wife, the former Katherine Huntress, whom he married in
1931, and for his two sons, Merton Melrose Minter, Jr., and Alan
Huntress Minter. He and Katherine had four grandchildren.

It can be said of Dr. Minter that he was a good man, in every
sense of the word. He was honest, industrious, reliable, a devout
person, and considerate in his dealings with others. He was also an
intellectual in every sense of the word, constantly learning new things
and demonstrating his insight and curiosity about professional matters
and non-professional alike. He understood his fellowman and his
needs, and dealt with them in a compassionate manner. He was a
worthy member of the Philosophical Society, and we will miss him.

—F.H.

=

DOSSIE MARION WIGGINS
1895-1978

Dossie MARION WIGGINS, SON OF ROBERT BRUCE AND RUTH A.
(JorDAN) WIGGINS, was born in Crowley, Louisiana, on December
9, 1895. He moved with his parents at an early age to Canadian,
Texas, where he received his elementary and secondary education.
He attended Goodnight Junior College, transferring to Hardin-
Simmons University in Abilene, where he received his bachelor’s
degree in 1919. Afterward he moved to Burkburnett, where he
served as principal and coach at the high school.

Wiggins married Winnie Kinard of Memphis in 1918. She died
December 26, 1975.

He served in the army during World War I and following the war
served as principal and coach at Vernon for a year. He then returned
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to Canadian, where he was principal and coach for two years before
becoming superintendent.

Between 1925 and 1930, Wiggins received his master’s degree at
Yale University, took graduate work at the University of Chicago,
and returned to Yale for his Ph.D. Associated with Hardin-Simmons
University after 1926, he returned to Abilene in 1930, remaining
there until 1935 as professor of education and dean of students.
In 1935 he became president of the Texas College of Mines, now
the University of Texas at El Paso, a post that he held until he be-
came president of Texas Tech University in 1948.

While Wiggins was president of Texas Tech, the institution
launched a building program made possible by a switch of the State’s
ad valorem tax from Confederate widows’ pensions to college build-
ing and initiated the doctoral program. Also begun was a campus
beautification program. Although he left the field of higher education
when he resigned as president of Texas Tech in 1952, he did not
lose his interest in it. From 1965 to 1969 he served as a member
of the Coordinating Board, Texas College and University System,
and was a member of the Board of Directors of the Texas Tech
University Foundation and a trustee of Hardin-Simmons University.

In 1943 Hardin-Simmons University awarded him the LL.D. and
in 1952 Texas Tech did so.

Wiggins resigned his position as president of Tech in 1952 to
become associated with Citizens National Bank (now Texas Com-
merce Bank). He served as president from 1960 to 1961, and be-
came chairman of the Executive Committee in 1962. He remained a
member of the board until his death.

He married Louise Resley of El Paso in March, 1977.

Wiggins was a member of the Medical Research Foundation Board
of Texas, former director of West Texas Chamber of Commerce,
and former president of the Lubbock Chamber of Commerce.

He also was a Baptist and a member of Phi Delta Kappa, Kappa
Delta Pi, Phi Delta Theta, Lubbock Country Club and Lubbock
Club.
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GAarwooDp, WiLLiaM L. (MERLE), lawyer . . . Austin

GARWOOD, WILMER ST. JOHN (ELLEN), former professor of law University
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*GEISER, SAMUEL Woo0D, professor emeritus of bxology, Sout.hern
Methodist University . . . New Hartford, N. Y.
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electrical engineering and space phystcs and astronomy,

Rice University . . . . . Houston
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HiLy, JosepH MACGLASHAN, physician; director, Wadley Research Institute;
past president, International Society of Hematology . . . Dallas
HINEs, JouN ELBRIDGE, presiding bishop of the Protestant Episcopal Church;
trustee, Episcopal Seminary of the Southwest; former member State Board

of Hospitals and Special Schools 5 . Houston and New York
HosBy, OVETA CuLP, president, Houston Post former Secretary of Health,
Education and Welfare . . . Houston

HosBy, WILLIAM PETTUS, JR. (D!.ANA) 11eutenant governor presndent
Houston Post; chairman of the Board, Channel Five-TV, Nashville;
Council on Foreign Relations; member board of dlrectors, Rice University;

member, board of directors, Jeﬁerson Dav1s Association . .  Houston
HorFMAN, PHILIP GUTHRIE (MARY), president, Umversnty of Houston
. . Houston

HOLLOWAY, IAMES LEMUEL IR Adm1ral (retlred), Umted States Navy,
former Superintendent, United States Naval Academy . Washington
~ HoLTzMAN, WAYNE H. (JoAN), professor of psychology and education; presi-
dent, Hogg Foundation for Mental Health, University of Texas . Austin
Hook, HAROLD SWANSON (JOANNE), chairman and president, American Gen-
eral Insurance Company; trustee Baylor College of Medicine . Houston
HorGaN, PAuL, director, Center for Advanced Studies, Wesleyan
University; pre51dent American Catholic Historical Association;
member, National Institute of Arts and Letters
. Roswell, New Mexico and Middletown, Connecticut
HUNT, Wn.m-:n Bmv (EUGENIA), judge 133d Dist. Court 47-70, now retired,
serving as specnal judge; longtlme chm, ]udmal section, State ‘Bar of Texas

o s : " s . Austin and Houston
HYER, JUNE, vice chaneellor and provost Umverslty of Houston at Clear Lake
City; former parliamentarian, Texas Senate . Houston and Clear Lake

Jaworskl, LEON, lawyer, president, American Bar Association; past president,

Texas Civil Judicial Council and State Bar of Texas . . . Houston
JerFeRs, LEROY (NELL), lawyer; regent, University of Texas . Houston
JENKINS, JoHN H. (MAUREEN), author; publisher, the Pemberton Press;

Owner, Jenkins Rare Book Company . . . Austin
JounsoN, Craupia TAYLOR (MRrs. LynboN B.) . . . . Stonewall
JoNEs, EVERETT HOLLAND (HELEN), blshop of West Texas, Protestant

Episcopal Church (retired) . . San Antonio

JonEs, JOHN TILFORD, JR., prendent Houston Chromcle « « « Houston
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JonssoN, JOuN ERIK, chairman, Texas Instruments; chairman, Graduate
Research Center of the Southwest; trustee many mstxtutxons,
former mayor of Dallas . . . Dallas
JORDAN, BRYCE (JONELLE), presndent Umversxty of Texas at Dallas
. Richardson
JOSEY, JACK S (ELVA) pres1dent Josey 011 Company, member board of
governors, Rice University; former regent, University of Texas . Houston

KEeETON, PAGE (MADGE), former dean of the School of Law,
Umvers1ty of Texas . . .« .« Austin
KELSEY, MAVIS PARROTT (MARY), phys1c1an, chmcal professor University

of Texas Graduate School of Biomedical Science; founder, Kelsey-
Seybold Clinic . . . . Houston

KEMPNER, HARRIS LEON (RU’I‘H) trustee, H Kempner, chau'man United
States National Bank, Schwabach, Kempner & Perutz, and

Imperial Sugar Company e . Galveston
KEeEMPNER, Harris L. JR., trustee, H. Kempner precldent of board, Temple

Academy; board member, American Jewish Commission . Galveston
KiLGore, DANIEL E., certified public accountant; former president,

Texas State Historical Association . . . . Corpus Christi
KILGORE, WILLIAM JACKSON, chairman phllosophy department

Baylor University; author . . . . Waco

KiING, MAY DOUGHERTY (MRs. JOHN ALLEN), investor, oxl exploratlon
and development; founder, Dougherty Carr Arts Foundatlon
Equestrian Order of the Holy Sepulchre . . . . Corpus Christi

*KIRKLAND, WILLIAM ALEXANDER (LoIs), former chairman of the board,
First City National Bank; trustee emeritus, Rice and Princeton

Universities; regent, Umversxty of the South . . . Houston
KNEPPER, DOROTHY WARDELL (MRs. DAVID W ), dxrector, San Jacinto

Museum of History ik . . Houston
KREY, LAURA LETTIE SMITH (MRS. A C ), novellst and essaylst . Austin

KuscH, PoLYRARP, professor of physics, University of Texas at Dallas, form-
e;ly at Universities of Illinois, anesota, and Columbia; Nobel Laurel:;‘t;
1955 LTI o n s w0 Dy

Law, THOMAS HART (JOANN), lawyer; member, Board of Regents, University
of Texas System; former pre51dent Fort Worth Area Chamber
of Commerce . . . Fort Worth

LEAVELL, CHARLES HOLLAND (SH‘IRLEY), chalrman, C H Leavell and Com-
pany; director president, United Fund director Symphony, Museum,
Y. M. C. A, etc. . . . El Paso

LEE, AMY FREEMAN, member adv1sory counc1l College of Fme Arts, The
University of Texas, and HemisFair; artist, critic and lecturer . San Antonio

LEMAISTRE, CHARLES A. (JOYCE), president, Umversny of Texas System
Cancer Center, Texas Medical Center . . . . Houston

LeviN, WiLLiAM C. (EbNA), physician; president and Warrnoth professor of
hematology and medicine, Umversxty of Texas Medical

Branch at Galveston . . . . . Galveston
LepTkE, J. HUGH, president, chief executtve ofﬁcer, chairman of board,
Penzoil United; trustee, Rice University . . . . . . Houston
Linpsey, JouN H., businessman, art collector, civic leader, member, board of
directors, Museum of Fine Arts . . . . . Houston
LmDpzEY, GARDNER (ANDREA), Vice presxdent for academlc aﬂmrs, University
of Texas; psychologist; author . . ¢ e . . Austin

*Life Member
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Lorp, GROGAN, chairman, First Texas Bancorp; member, Texas Securities
Board; chairman, Texas Research League; trustee, Southwestern University

o 0 @ @ o ® e « ® w & s Georgetown
LoverT, HENRY MALCOLM (MARTHA), lawyer former chau-man of the
trustees, Rice University . . Houston
iy LYNCH, WiLLIAM WRIGHT, former presldent and general manager, Texas
| Power and Light Company . . . . . . « .« Dallas
MACGREGOR, GEORGE LESCHER, retired presment and chairman,
. Texas Utilities Company . . . Dallas
MAGUIRE, JACK R. (PAT), executive dlrector, Instltute ot Texan Cultures;
author and syndicated newspaper columnist . . . San Antonio

MaLLoN, H. NEen, former president, board chairman, Dresser Industries;
former president, Dallas Council on World Affairs; trustee, Southwest
Research Institute and Southwestern Legal Foundation. . . Dallas

MAaNN, GERALD C., president, Diversa, Inc.; former secretary of state and
attorney general of Texas . . . Dallas
MARCUS, STANLEY, executive vice preeident Carter Hawley Hale, chairman
of the executive committee, Neiman-Marcus . . .+ Dallas
MARGRAVE, JouN L. (MARrY Lovu), professor of chemistry, Rlce University;
member, American Chemical Society, American Institute of Chemists
(fellow); Guggenheim research fellow . . . . . . Houston
MASTERSON, HARRIS (CARROLL), estate management executxve, member
of the board of directors, Houston Symphony, Harris County

Heritage Society; Knights of Malta . . . Houston

MaTTHEWS, WATT R, rancher . . . . +« . Albany
. McCALL, ABNER VERNON, president, Baylor Umver31ty, former associate

justice, Supreme Court of Texas . . .  Waco
McCoLLuM, LEONARD FRANKLIN, president, Contmental Onl Co . Houston
McCorMICK, IRELINE DEWrTT (MRs. CHARLES T.) . . . . Austin
McCORQUODALE, MALCOLM (Ronm), executive vice presldent Menil

Foundation, Inc. . . Houston

McCuLLOUGH, JOEN W., banker, phllanthropxst longtlme pres1dent and direc-
tor, Sealy and Smith Foundation; trustee, Rosenberg Library . Galveston

MCDERMOTT, MARGARET (MRs. EUGENE), vice president, Dallas Junior
College District; board member, Hockaday School,

Dallas Symphony Orchestra . .« « « Dallas
McGHEE, GEORGE CREWS, former U. S ambassador to

West Germany . . . . . . . . . + « + Dallas
McGInNNIS, ROBERT C., lawyer . . . « . Austin

McKNIGHT, JosEpH WEBB, professor, Southem Methodxst School of Law;
visiting professor, George Washington and Edinburgh; director Family
Code Project, State Bar of Texas; Rhodes scholar . . . Dallas

MCNEESE, AYLMER GREEN, JR., chairman of the board, Bank of the
Southwest; former regent, Umversny of Texas; trustee, Baylor
v Umvers1ty College of Medicine; director, Texas Medical Center;
trustee, M. D. Anderson Foundation s . . Houston

MiLLs, BALLINGER, JR., lawyer . . . . Galveston

| MOORE, BERNICE MILBURN (MRS. HARRY E ): socxologxst staff, Hogg Foun-
dation for Mental Health; author, lecturer and consultant . . Austin

Moore, FRED HOLMSLEY, former director and executive vice president, Mobil
Oil Corporation, and former president, North American Division; mem-
ber, Coordinating Board, Texas College and University System; first vice
presndent general, The Sons of the Republic of Texas; director, Texas
Historical Foundation . . . . . . . . . . . Austn

MOORE, MAURICE THOMPSON, lawyer . . . . New York, New York
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MOSELEY, JOHN DEAN (SARA BETH), president, Austin College, former

director, Texas Legislative Council . . . Sherman
Moubpy, JAMES MATTOX (LUCILLE), chancellor, Texas Chnstxan
Umversxty PR . . . Fort Worth

NORTHEN, MARY MooDY, chairman, Moody National Bank and National Ho-
tel Company; trustee, Moody Foundation; director, American National
Insurance Company, Medical Research Foundation; member, Texas His-

torical Commission and Texas Historical Foundation . . Galveston
O’CoNNOR, DENNIS, rancher WY .+« . Refugio
OLAN, LEVI (SARITA), rabbi emeritus, Temple Emanuel Wikt e tDallas
OLSON, STANLEY W., provost Northeastern Ohio Universities College of

Medicine 30 .« . Kent, Ohio
O’QuUINN, TRUEMAN, ]ustlce, Court of C1v11 Appeals . . . . Austin

OWENS, WILLIAM A., professor of English, Columbia University, formerly at
Texas A&M University and University of Texas; author . Nyack, N. Y.

Pace, Lours C. (VIRGINIA), architect, partner of firm of Page
Southerland Page . . . . Austin
PARTEN, JUBAL RICHARD, oil and mlneral mvestments ranchlng . Houston
PatE, A. M., Jr., president and chairman, Texas Refinery Corp.; member
Texas Historical Commission and Historical Foundation; founder Pate
Museum of Transportation; Order of Merit, Luxembourg;

student and collector of Texana . . . . . . Fort Worth
Prrzer, KENNETH SANBORN, professor of chem1stry, University of California;
formerly president, Stanford and Rice Universities . . . Berkeley

Poor, GEORGE FRED, former editor, East Texas magazine; former president,
Southern Association of Chamber of Commerce Executives;

foreign trade consultant . . . . . Longview
PORTER, JENNY LIND, poet and educator former poet laureate
of Texas . . .« . Austin

PRESSLER, HERMAN PAUL (ELSIE) lawyer retlred vrce-presxdent Humble
Oil & Refining Company; president, Texas Medical Center, Inc.; chairman

of the board of trustees, Texas Children’s Hospital . . . Houston
ProTHRO, CHARLES N., president, Perkins-Prothro Company,

trustee, Southwestern University ol . Wichita Falls
PROVENCE, HARRY, editor-in-chief, Newspapers, Inc &3 member Coordinating

Board, Texas Colleges and Umvers1ty System . . . . . Waco

RaGAN, CoopPer K. (Susan), lawyer former presrdent Texas State Historical
Association . . . . Houston

RanDALL, EDWARD ITI (ELIZA), chalrman of the Board Rotan Mosle Financial
Corp.; president and chief executive officer, Rotan Mosle Inc. . Houston

RANDALL, KATHARINE RISHER (MRS. EDWARD JR.), former member Texas
State Historical Survey Committee; regent Gubston Hall .  Galveston

RassMAN, EMIL C., lawyer; former chairman regents Texas State

University System 5k . Rockport
*RICHARDSON, RUPERT NORVAL, professor of hlstory, Hardln-Slmmons Univer-
sity; past president, Southwestern Social Sciences Association . Abilene
ScHACHTEL, HYMAN JUDAH (BARBARA), rabbi, Temple Beth Israel . Houston
ScHIwWETZ, EDWARD MUEGGE, artist . . . Hunt
SEALY, ToM (MARY VELMA), lawyer former chalrman of regents
University of Texas . . S Midland

*Life Member
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SeArs, WILLIAM G. (MAURINE), lawyer; former city attorney, Houston;
European-African-Middle Eastern Theater of War, World War II . Houston

SHARP, DUDLEY CRAWFORD, former vrce chairman, Mission Manufacturing

Company; former secretary of the air force . . . Houston
SHEPPERD, JOHN BEN, past president, Texas State Hlstoncal Survey Commit-
tee; former attorney general of Texas. . . . . . . Odessa
SHIRLEY, PRESTON, lawyer P . Galveston

SHIVERS, ALLAN (MARIALICE), former govemor of Texa.s chalrman,
Austin National Bank; former presrdent United States
Chamber of Commerce - .+ Austin
SHUFFLER, RALPH HENDERSON II, Eplscopal pnest-psychotheraprst
. San Antonio
Smrson, JOHN DAVID, JR (MARY), charrman of board Supenor Dairies, Inc.;
chairman of board, Texas Rehabilitation Commission . . . Austin
SMILEY, JoserH RovaLL, former president, University of Texas at El Paso;
former president, University of Colorado . . . El Paso
SMrTH, FRANK C,, JR., electrical engmeer, spec1ahst in data processmg
and geosciences . . Houston
SPARKMAN, ROBERT S. (WILLIE) M. D chlef Department of Surgery, Baylor
University Medical Center; clinical professor of surgery, University of
Texas Southwestern Medical School; former president,

Texas Surgical Society . . .« . Dallas
SPRAGUE, CHARLES CAMERON (KATHERINE), dean, Umversrty of Texas South-
western Medical School; former dean and professor, Tulane . Dallas

SPURR, STEPHEN H. (PATRICIA), former president, University of Texas;
formerly at Harvard and Michigan; trustee, Carnegie Foundation
Advancement of Teaching Educational Testmg Service. The Nature
Conservancy; pres.-elect, Soc. Amer. Foresters; author . . Austin

STEAKLEY, ZoLLIE COFFER (RUTH), associate ]usuce Supreme Court
of Texas .. . . Austin

STEEN, RALPH WRIGHT, former presrdent Stephen F. Austln State College;
former president, Texas State Historical Association . . Nacogdoches

STOREY, ROBERT GERALD, president, Southwestern Legal Foundation; dean
emeritus of the law school, Southern Methodrst Umversrty, past presi-
dent, American Bar Assocrat.lon « @ @ . « Dallas

SurToN, JouN F. (NANCY), the William Benjamm Wynne Professor in Law,
University of Texas; formerly practicing attorney, San Antonio and San
Angelo; chief draftsman, Code of Professional Responsrblhty, American
Bar Association . . . . Austin

SYMONDS, MARGARET CLOVER, board member Garden Club of Amerrca,
past trustee, Child Wel.fare League of Amenca, trustee, Pacific Tropical
Botanical Garden, past trustee, Northwestern Umversny,

Phi Beta Kappa s s s @ s . . Houston

TATE, WILLIS MCDONALD (JOEL), chancellor, Southern Methodist
University . . . Dallas
TIMMONS, BascoM N Washmgton eorrecpondent past prendent, National
Press Club . . s 5 . .« . Washington

TINKLE, LoN, professor of eomparatwe hterature, Southem Methodist Univer-
sity; book critic, Dallas News; former president, Texas Institute of Letters

e+ « o s 4 & 4 4 4 e 4« w e« e e« . Dallas
ToBIN, MARGARET BATTS (MRs. EDGAR), former regent, University of Texas
e« « « « +« 4« 4+ e« 4« « 4 e '« o San Antonic

Torazio, VIRGIL W. (JEWELL), dean, Humanities and Social Sciences,
Rice University; writer and editor of numerous books and articles for
professional publications . . . . « « « « Houston

TOWER, JOHN, United States senator . . Wtchzta Falls and Washington
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VANDIVER, FRANK EVERsON (SusiE), professor of history, Rice University;
former Harmsworth professor of American History, Oxford . Houston

WALKER, AGESILAUS WILSON, JR. (INA), lawyer . . . . . Dallas
WALKER, EVERITT DONALD (KATY), chancellor, The Umvemty of

Texas System . . Austin
WALKER, RUEL CARLILE (VIRGINIA), associate ]ustxce, Supreme Court

of Texas . . « « . Austin

WARDLAW, FRANK H. (ROSEMARY) former dlrector Texas A&M University
Press; former president, Texas Institute of Letters and American

Association of University Presses . . . Fripp Island, S. C.
WARREN, DAvID B., associate director, The Museum of Fine Arts;

senior curator, ’I‘he Bayou Bend Collecuon . +« « « . Houston
WATKINS, EpwarD T. (HAzEL) . . . . . « . Houston

WHITCOMB, GAIL (GERALDINE), lawyer; board charrman, Federal Home Loan
Bank; former president, American Brahman Breeders Assocratron and
Houston Chamber of Commerce . . . Houston

WHITCOMB, JAMES LEE (MARY HILL), former presrdent Texas Manufacturers
Assocratxon member, Advrsory Council CBA Foundatlon, University

of Texas at Austin . . .. . . « . Houston
WiGGINs, PLaTT K., retired lawyer % « « . Kerrville
WILLIAM, JACK KENNY (MARGARET), chancellor Texas A&M University
System; former commissioner of higher education . College Station
WiLLIAMS, ROGER JOHN (Pmn.us) drstmgmshed professor of chemrst.ry,
University of Texas . . Austin
WiLsoN, LogaN (MYRA), former ehancellor Umversrty of Texas, former
president, American Council on Education . . . Austin

WINFREY, DORMAN HAYWARD (RUTH CAROLYN), director, Texas State
Library; former state archivist and researcher Texas State

Historical Association § ® & & . « . Austin
WINN, JAMES BUucHANAN, JR. (KATHRYN), chmrman, Arclulxtlue Company;

member, Academy of Applied Science; artist; rancher . . Wimberley
WINTERS, J. SAM (DOROTHY) lawyer, member, Amerrcan Law

Institute . . s .« . Austin
WITTLIFF, WILLIAM DALE (SALLY), typographer and pubhsher, president,

Encino Press; councillor, Texas Institute of Letters : . Austin

WOoLF, STEWART, director, Totts Gap Medical Research Laboratones
former president, American Gastroenterological Association, American
Psychosomatic Society, American Pavlovian Society . Bangor, Maine

WoobpsoN, BENJAMIN N. (GRACE), chairman and chief executive officer,
American General Insurance Company, former speeral assistant
to the Secretary of War e . Houston

WORDEN, SAM P. (HELEN), inventor . . . . . Houston

WORTHAM, LyNpALL FINLEY (MRs. Gus S.), author educator, civic leader,
vice president of the Houston Speech and Hearmg Soclety, former
regent of the University of Houston . . . Houston

WOZENCRAFT, FRANK MCREYNOLDS (SHIRLEY), lawyer, former assistant
attorney general of the United States; delegate to Umted Nations

Conference on the Law of Treaties . . Houston
WRAY, ANDREW JACKSON, consultant, Marsh and McLennan, former governor,
University of Houston; Rice Associates . . . . Houston

WRIGHT, JAMES S. (MARY), architect; senior partner of ﬁrm of Page
Southerland Page . . . .« Dallas
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YARBOROUGH, RALPH WEBSTER (OPAL) lawyer former Umted
States senator . . .« . Austin

YouNG, SAMUEL DoAK, chalrman El Paso Natlonal Bank director, El Paso
Times Corporation, Hilton Hotels Corporatlon Texas and Pacific Rail-
way, Telefonos de Mexico . . . « . El Paso

ZAcHRY, HENRY B., president, H. B. Zachry Company since 1924; past presi-
dent, Association of General Contractors of America; director, Texas Re-
search League, Federal Reserve Bank, Southwestern Research Institute;
former board chairman, Texas A&M University System . San Antonic



IN MEMORIAM
{0

SAM HANNA ACHESON TOM C. CLARK

NATHAN ADAMS WILLIAM LOCKHART CLAYTON
JAMES PATTERSON ALEXANDER THOMAS STONE CLYCE
DILLON ANDERSON CLAUDE CARR CODY JR.
JESSE ANDREWS HENRY COHEN

WILLIAM HAWLEY ATWELL TOM CONNALLY

KENNETH HAZEN AYNESWORTH MILLARD COPE

BURKE BAKER MARTIN MC NULTY CRANE
JAMES ADDISON BAKER CLARENCE COTTAM

KARLE WILSON BAKER CAREY CRONEIS

WALTER BROWNE BAKER JOSEPH STEPHEN CULLINAN
EDWARD CHRISTIAN HENRY BANTEL THOMAS WHITE CURRIE
EUGENE CAMPBELL BARKER GEORGE BANNERMAN DEALEY
MAGGIE WILKINS BARRY JAMES QUAYLE DEALEY
WILLIAM BARTHOLOMEW BATES EVERETT LEE DE GOLYER
WILLIAM JAMES BATTLE RCSCOE PLIMPTON DE WITT
WARREN SYLVANUS BELLOWS ADINA DEZAVALA

HARRY YANDELL BENEDICT FAGAN DICKSON

JOHN HAMILTON BICKETT JR. CHARLES SANFORD DIEHL
WILLIAM CAMPBELL BINKLEY FRANK CLIFFORD DILLARD
CHARLES MC TYEIRE BISHOP J. FRANK DOBIE

WILLIAM BENNETT BIZZELL HENRY PATRICK DROUGHT
JAMES HARVEY BLACK CLYDE EAGLETON

ROBERT LEE BLAFFER ALEXANDER CASWELL ELLIS
ROBERT LEE BOBBITT WILLIAM MAURICE EWING
MEYER BODANSKY WILLIAM STAMPS FARISH
HERBERT EUGENE BOLTON LAMAR FLEMING JR.

JOHN GUTZON DE LA MOTHE BORGLUM RICHARD TUDOR FLEMING
PAUL LEWIS BOYNTON FRED FARRELL FLORENCE
GEORGE WAVERLEY BRIGGS PAUL JOSEPH FOIK
ANDREW DAVIS BRUCE CHARLES INGE FRANCIS
JAMES PERRY BRYAN JESSE NEWMAN GALLAGHER
LEWIS RANDOLPH BRYAN JR. VIRGINIA LEDDY GAMBRELL
RICHARD FENNER BURGES MARY EDNA GEARING
WILLIAM HENRY BURGES EUGENE BENJAMIN GERMANY
EMMA KYLE BURLESON ROBERT RANDLE GILBERT
JOHN HILL BURLESON GIBB GILCHRIST

CHARLES PEARRE CABELL JOHN WILLIAM GORMLEY
H. BAILEY CARROLL MALCOLM KINTNER GRAHAM
EDWARD HENRY CARY IRELAND GRAVES

CARLOS EDUARDO CASTAfiEDA MARVIN LEE GRAVES

ASA CRAWFORD CHANDLER CHARLES WILSON HACKETT
MARION NELSON CHRESTMAN HARRY CLAY HANSZEN

JOSEPH LYNN CLARK THORTON HARDIE
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HENRY WINSTON HARPER
HOUSTON HARTE

FRANK LEE HAWKINS
WILLIAM WOMACK HEATH
JOHN EDWARD HICKMAN
GEORGE ALFRED HILL JR.
GEORGE ALFRED HILL III
MARY VAN DEN BERGE HILL
ROBERT THOMAS HILL
WILLIAM PETTUS HOBBY
ELA HOCKADAY

WILLIAM RANSOM HOGAN
IMA HOGG

THOMAS STEELE HOLDEN
EUGENE HOLMAN

EDWARD MANDELL HOUSE
ANDREW JACKSON HOUSTON
WILLIAM VERMILLION HOUSTON
WILLIAM EAGER HOWARD
LOUIS HERMAN HUBBARD
JOHN AUGUSTUS HULEN
FRANK GRANGER HUNTRESS
JULIA BEDFORD IDESON
WATROUS HENRY IRONS
HERMAN GERLACH JAMES
HERBERT SPENCER JENNINGS
LYNDON BAINES JOHNSON
WILLIAM PARKS JOHNSON
CLIFFORD BARTLETT JONES
ERIN BAIN JONES

JESSE HOLMAN JONES
MARVIN JONES

MRS. PERCY JONES
HERBERT ANTHONY KELLAR
ROBERT MARVIN KELLY
LOUIS WILTZ KEMP

THOMAS MARTIN KENNERLY
EDWARD KILMAN

ROBERT JUSTUS KLEBERG JR.
ERNEST LYNN KURTH
LUCIUS MIRABEAU LAMAR III
FRANCIS MARION LAW
CHAUNCEY LEAKE

UMPHREY LEE

DAVID LEFKOWITZ

MARK LEMMON

JEWEL PRESTON LIGHTFOOT
EUGENE PERRY LOCKE

JOHN AVERY LOMAX

WALTER EWING LONG

JOHN TIPTON LONSDALE

EDGAR ODELL LOVETT

ROBERT EMMET LUCEY

LEWIS WINSLOW MAC NAUGHTON
JAMES WOOTEN MCCLENDON
CHARLES TILFORD MC CORMICK
TOM LEE MC CULLOUGH
EUGENE MC DERMOTT

JOHN HATHAWAY MC GINNIS
ALAN DUGALD MC KILLOP
BUCKNER ABERNATHY MC KINNEY
JOHN OLIVER MC REYNOLDS
FRANK BURR MARSH

MAURY MAVERICK

BALLINGER MILLS

MERTON MELROSE MINTER
JAMES TALIAFERRO MONTGOMERY
DAN MOODY

WILLIAM OWEN MURRAY

FRED MERRIAM NELSON

CHESTER WILLIAM NIMITZ
PAT IRELAND NIXON

JAMES RANKIN NORVELL
CHARLES FRANCIS O’DONNELL
JOSEPH GRUNDY O'DONOHUE
JOHN ELZY OWENS

ANNA J. HARDWICK PENNYBACKER
HALLY BRYAN PERRY

NELSON PHILLIPS

GEORGE WASHINGTON PIERCE
CHARLES SHIRLEY POTTS
CHARLES PURYEAR

CLINTON SIMON QUIN

CHARLES WILLIAM RAMSDELL
EDWARD RANDALL

EDWARD RANDALL JR.

LAURA BALLINGER RANDALL
HARRY HUNTT RANSOM

SAM RAYBURN

JOHN SAYRES REDDITT
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LAWRENCE JOSEPH RHEA
WILLIAM ALEXANDER RHEA
SUMMERFIELD G. ROBERTS
FRENCH MARTEL ROBERTSON
JOHN ELIJAH ROSSER

JAMES EARL RUDDER

MC GRUDER ELLIS SADLER
JEFFERSON DAVIS SANDEFER
MARLIN ELIJAH SANDLIN
VICTOR HUMBERT SCHOFFELMAYER
ARTHUR CARROLL SCOTT
ELMER SCOTT

JOHN THADDEUS SCOTT
GEORGE DUBOSE SEARS
ESTELLE BOUGHTON SHARP
JAMES LEFTWICH SHEPHERD JR.
MORRIS SHEPPARD

STUART SHERAR

RALPH HENDERSON SHUFFLER
ALBERT OLIN SINGLETON

A. FRANK SMITH

FRANK CHESLEY SMITH
THOMAS VERNON SMITH
HARRIET WINGFIELD SMITHER
JOHN WILLIAM SPIES

TOM DOUGLAS SPIES

ROBERT WELDON STAYTON
IRA KENDRICK STEPHENS
HATTON WILLIAM SUMNERS
ROBERT LEE SUTHERLAND
GARDINER SYMONDS

ROBERT EWING THOMASON

J. CLEO THOMPSON
CHARLES RUDOLPH TIPS
HENRY TRANTHAM

GEORGE WASHINGTON TRUETT
RADOSLAV ANDREA TSANOFF
EDWARD BLOUNT TUCKER
WILLIAM BOCKHOUT TUTTLE
THOMAS WAYLAND VAUGHAN
ROBERT ERNEST VINSON
LESLIE WAGGENER

ALONZO WASSON

WILLIAM WARD WATKIN
ROYALL RICHARD WATKINS
WALTER PRESCOTT WEBB
HARRY BOYER WEISER
ELIZABETH HOWARD WEST
CLARENCE RAY WHARTON
WILLIAM MORTON WHEELER
WILLIAM RICHARDSON WHITE
WILLIAM MARVIN WHYBURN
HARRY CAROTHERS WIESS
DOSSIE MARION WIGGINS
JAMES RALPH WOQOD

DUDLEY KEZER WOODWARD JR.
WILLIS RAYMOND WOOLRICH
BENJAMIN HARRISON WOOTEN
GUS SESSIONS WORTHAM
FRANK WILSON WOZENCRAFT
WILLIAM EMBRY WRATHER
RAMSEY YELVINGTON

HUGH HAMPTON YOUNG



