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THE AIR FORCE
AND EQUAL OPPORTUNITY

HonNoraBLE RoBERT C. SEAMANS, JR.
Secretary of the Air Force

ATE IN APRIL, a predominantly white crowd of 400 high school
girls gathered around the charred ruins of a house on Staten
Island. It had taken them about an hour and a half to walk from

their school to this quiet white suburban neighborhood. The girls
were demonstrating their sympathy and concern for a classmate who
is black. Her father, a native of the West Indies, recently had purchased
this house and would have been the first black man to move into the
neighborhood.

Neighbors who watched as the girls gathered around the ruins
openly displayed their racial feelings toward them through bitter
ridicule of the protestors. Such incidents are obvious evidence that
much more needs to be done toward eliminating prejudice among our
citizens.

Unfortunately, attitudes that harbor racial discrimination can be
found in the Air Force as well as in civilian society. About a year ago
at Travis AFB, near San Francisco, a series of incidents occurred



which increased racial tensions and polarized attitudes. Groups of black airmen
charged that policies and conditions were discriminatory, and these airmen
engaged in protest gatherings. Violence ensued, and the potential existed for
many serious injuries and loss of life. Finally emotions were contained. The
point is that we must move toward an environment where such episodes will
not recur.

Most of us are quick to react to racial insult or slight, whether intended or
not. But more is needed than simply avoiding negative reactions. We must
assure that equal treatment exists for all of our people, whether this relates to
job assignments, to matters of food, style of haircuts, or music in recreation
centers.

Our goal is an Air Force in which racial differences are respected and all
men and women are, in fact, given equal opportunity. This requires equal
consideration in assignments and promotions, effective communication be-
tween the races regarding all aspects of the service environment, and improved
education of all Air Force people in the area of human relations. In all areas,
innovative and responsible leadership will be needed if we are to realize our
goals.

We must be committed to the goal of real equal opportunity. We must in-
sure that minority officers and airmen have ready access to the demanding,
responsible jobs that are necessary for a successful career. The Air Force has
tried to provide appropriate assignments for all its people, but the question is
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sometimes raised as to whether members of
minority groups receive fair treatment.

We have heard such phrases as “We do not
practice discrimination in assignments” and
“The needs of the service come first.” We
cannot allow such statements to be misused
and serve as a smoke screen to hide injustice.
We must continue to see that members of
minority groups are being given the same hon-
est opportunities for important assignments as
everyone else by insuring that we allow no
artificial barriers to equality. Unless we main-
tain a positive attitude in this regard, we will
fail in our obligation to both the Air Force
and our society.

To assure greater progress, we need com-
mon standards. We must be sure that the en-
tire Air Force is going in the same direction,
so that policies at every level are reinforcing.
What is more, as with any resource manage-
ment program, we need to know the status on
which to base further actions. It should be
clear, then, that well-understood standards
and quality controls are essential.

For this reason, the Social Actions Division
at Headquarters Air Force has reviewed the
Air Force Personnel Plan in light of equal
opportunity goals. From this review specific
guidelines have been developed and issued to
agencies and commands responsible for their
implementation. Included is the requirement
for detailed progress reports at specified inter-
vals.

Minorities account for some 13.3 percent of
airmen and 2.2 percent of the present officer
force. The enlisted strengths are representative
of the civilian population, but the Air Force
objective will be to achieve a 5.6 percent pro-
portion of officers at least by 1980. This repre-
sents the anticipated minority percentage
among college graduates age 21-29, who
form the manpower pool from which all
officers are drawn. Production from Officer
Training School will be tripled immediately to
reach 6 percent, and roTc will be producing
more minority officers by 1974.

This summer more than fifty minority can-
didates entered a new two-month course
which will augment the current nine-month
curriculum at the Air Force Academy Pre-
paratory School in Colorado. This course will
help them qualify for the Air Force Academy.

On the job, officer and Nco supervisors may
well find that lack of job satisfaction is a
major contributor to frustration and potential
charges of discrimination. Unequal workloads,
changed requirements that have made a posi-
tion essentially surplus, responsibility that is
actually far less than an inflated job descrip-
tion indicates—all of these can contribute to
dissatisfaction and unrest.

Good management and meaningful career
opportunity require a thorough review of job
requirements, responsibilities, and the appro-
priate grade level. If a man does not have a
challenging job to do, he is not motivated to
demonstrate his real ability, whether he is
black or white, and consequently his potential
for future advancement is not realized. This
situation is undesirable in any circumstance,
but a minority group member when denied
such opportunity is likely to view it as a mani-
festation of racial bias.

Fortunately, progress has been made in as-
suring equal opportunity in promotions. Anal-
ysis of our airman promotion programs in the
mid-1960s indicated an atmosphere that could
allow inequitable factors—including racial
prejudice—to hinder advancement. Since that
time the Air Force has adopted the Weighted
Airman Promotion System (waps). The ef-
fects, verified by analysis of the Fy 72 cycle,
are that white and black airmen receive equal
treatment—and achieve essentially equal re-
sults—under this new system. Therefore, al-
though racial prejudice was not necessarily a
direct cause, it would appear that waps will
serve to preclude discrimination in airman
promotions.

In addition to standards for job assign-
ment and promotions, we still need to work
on such areas as off-base housing. As of De-
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cember 31, 98.8 percent of all surveyed hous-
ing having five units or more and located near
a USAF base had given us nondiscrimination
assurances. The 1.2 percent that failed to do
so—some 145 multiple-dwelling units—were
placed on the usaF sanction list. This removes
all military people from the potential rental
market for these units.

Closely related to Air Force efforts to set
standards is the need for accountability. The
performance of our supervisors and com-
manders at every level must be evaluated in
terms of policy support. Thus, the ability of
our commanders and supervisors to promote
equal opportunity will be indicated on their
efficiency reports. Those whose performance
fails to meet the established equal opportunity
standards will not continue in leadership posi-
tions, and their promotion potential will suffer
accordingly. The task of achieving equal op-
portunity cannot be handed to someone else;
it takes personal involvement by those who
lead the Air Force at all levels.

Our experience has shown that progress in
promoting racial equality and harmony de-
pends in large measure on effective communi-
cation, both formal and informal. This means
that our commanders and supervisors at every
level must seek frequent opportunities to talk
with, listen to, and get to know their people,
on duty and off duty.

Perhaps we need to recall that old truism:
“The Open Door policy works best when it is
the commander who walks through the door.”
Although a fundamental of management, it
bears repeating that far more can be accom-
plished by visiting the men than by sitting in
an office—whether the door is open or closed.
Then too, the Nco supervisor cannot push
aside Ais responsibility by saying, “Someone
above has to give me guidance in each situa-
tion—it’s just too sensitive.” Commanders
must look to the Nco, who is closer to the daily
situation, but the Nco should not become a
buffer between the commander and his men.
By working together closely, we can indeed

get to know our people and, together, lead
them. Only in this way can we create a cli-
mate in which our people can live and work
harmoniously and effectively.

In such an environment, those with griev-
ances, large or small, can discuss them easily
with commanders and supervisors and thereby
gain respect for their leaders and confidence
in the Air Force. Prompt examination of com-
plaints to determine their validity and seek
remedies can preclude disproportionate ex-
pansion of minor gripes simply because of
frustration with the “system.” Moreover, an
open system is much more likely to identify
the occasional attempts to stimulate unrest or
unwarranted charges, and people will dismiss
them as unworthy of support.

Several beneficial initiatives have been
taken to assist in improving communication
between the races. As a start, the Air Force
has an Equal Opportunity Officer assigned to
every major base. These officers are there to
assist the commanders and are selected in
large measure for their commitment and their
ability to understand and communicate with
minority members. Each Equal Opportunity
Officer has direct access to the commander
and participates in staff consideration of all
major programs. A related effort to stimulate
the flow of information involves informal ses-
sions in which the commander meets with
Airman, Noncommissioned Officer, and Jun-
ior Officer Councils, and these sessions have
proven very useful. Also, the direct-access tele-
phone call or hot line, available to anyone
who seeks direct communication with the
commander, has been of considerable help.

Another approach, taken by the cadets at
the Air Force Academy, may have construc-
tive application for other organizations as a
means of improving communication and mu-
tual understanding. A “Cadet Way of Life
Committee” was established last year, as a
result of concern about racial misunderstand-
ings. One early recommendation was to hold
a series of information seminars led by cadets

Continued on page 8



6 AIR UNIVERSITY REVIEW

At the Defense Race Relations Institute,
Patrick AFB, Florida, one means of achiev-
ing understanding is exchange role-playing
in simulated situations that might be ex-
pected to produce misunderstanding. The
white NCO and the black NCO (face to
face) play reversed roles, each backed by
two members of the opposite race, who offer
advice on how to play the assumed role.

Human Relations Day at Zweibriicken Air Base,
Cermany, featured an address by Colonel Thomas
E. Clifford, Commander of the 52d Tactical
Fighter Wing stationed at Spangdahlem Air Base.




Lamidi Fakeye, sculptor from
Nigeria, Africa, demonstrated
his woodcarving techniques at the
U.S. Air Force Academy during
the Cadet Wing’s Festival of Black
Culture held in January 1972.

—

Brigadier General Lucius Theus, Special Assist-
ant for Social Actions, and Major General John W.
Roberts, Director of Personnel Plans, Hq USAF,
programs.

review Air

Force

human

relations
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in each of the squadrons. Candid exchanges
between these groups of white and black ca-
dets of similar age and experience demon-
strated an effective way to improve under-
standing and reduce potential aggravations.

The cadets also planned and carried out a
four-day festival of black culture this spring.
Ranging from soul food to music and lectures,
this impressive program was one example of
the effort to achieve mutual understanding
that we should encourage throughout the Air
Force.

As a basis for all our equal opportunity
efforts, we must emphasize education in
human relations. Human relations skills are
now taught in basic military training, our Air
Force technical schools, undergraduate pilot
and navigator training, academic instructor
training, Officer Training School, roTc, and
at the Air Force Academy. Moreover, profes-
sional military courses, such as Air War Col-
lege, Air Command and Staff College, and
Squadron Officer School, include instruction
in human relations.

A wing/base commanders’ seminar is being
conducted repeatedly at Air University to pro-
vide information and stimulate discussion on a
variety of contemporary social issues, such as
race, drugs, and changing youth values.

The Air Force also participates in the joint
services Defense Race Relations Institute at
Patrick AFB, Florida, which began training in-
structors last fall. This seven-week course is
designed to give selected officers and noncom-
missioned officers the background and practi-
cal experience necessary to teach others the
techniques of approaching race relations with
open minds and principles of fairness to all.

In teaching these concepts at the local level,

everyone in the Air Force will participate in
small seminar-size classes for as much as eight-
een hours annually. These classes will consider
means to improve all human relationships and
examine the background of racial prejudice in
our society. As a practical exercise, they will
view and discuss special films depicting racial
and ethnic conflict in typical work situations.
The result should be not just semantic gener-
alities but lifelike experiences in recognizing
and understanding racial problems.

In suMMARY, we have many good programs
under way that will help us achieve our equal
opportunity goals. As one important step, ca-
reer opportunities must be equitable and ap-
propriate for everyone. All our men and
women must have the opportunity to contrib-
ute to the best of their individual abilities.

The Air Force has specific standards by
which to judge its progress in providing op-
portunities for minority group members, and
unit commanders will be held responsible for
progress toward these standards. But success
will depend to a great extent on the degree of
mutual respect and understanding that we are
able to develop among our people. This will
require closer relationships between each su-
pervisor and the members of his organization,
new and imaginative educational projects at
all our bases, and, especially, better communi-
cation between the races at all levels of com-
mand.

I am confident that the Air Force can
maintain the positive attitude and continuing
initiatives necessary for still greater progress
toward our equal opportunity goals.

Office of the Secretary of the Air Force



MEN WHO MADE THE AIR FORCE

HermaN S. WoLk

(Y EPTEMBER 18, 1947.
%y For so long, it had all
7 been directed toward that
ultimate aim, to that one act
signifying single identity, separation
—and triumph. Why? To the air
leaders—some had been active in
World War I—an independent Air
Force was what they had dreamed,
planned, and aimed at for decades. Above
all, it had been an act of faith.
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To airmen who had participated in the
long struggle, autonomy meant recognition. It
meant that their vision and hard work had
mattered, had paid dividends. Above all, air
had a mission distinct from ground support.
Autonomy equaled legitimacy for the strategic
bombing mission. It was long-range bombing
of the enemy’s vitals that set air apart. The
European and Pacific bombing offensives of
World War II made a powerful case for inde-
pendence, and now strategic bombing held
the promise of capturing the power of decision
in modern conflict.

The air leaders also recognized that the
atomic bomb was the crucial new element.
Others, military and civilian, disagreed, and
the American public was not certain. Leading
airmen thought the bomb solidified the hold
of the strategic bomber as the major delivery
instrument. War had become total. This was
the awesome fact. Even before the war ended,
General Henry H. (“Hap”) Arnold, Com-
manding General, Army Air Forces, was con-
vinced that a force in-being was necessary be-
cause no longer would there be sufficient time
to mobilize. The era of come-from-behind vic-
tories was over. World War II was the last of
its kind.

Arnold, General Carl A. (“Tooey”) Spaatz
(who would become Commanding General,
Army Air Forces, in February 1946), and
Stuart Symington (to become Assistant Secre-
tary of War for Air in January 1946) were
largely confident that citizens and politicians
would agree and lend their support. This
meant—based on recommendations by Major
General Curtis E. LeMay and others—struc-
turing an atomic striking force. It would not
be easy. Involved was a combination of public
understanding and support along with techni-
cal, organizational, and command skills. De-
spite the atomic experience of the 509th Com-
posite Group against Japan, at war’s end the
AaF was far short of having the requisite
atomic expertise required to train large num-
bers of personnel and build major facilities. In

addition, few B-29s had been modified to de-
liver the bomb.

There was also the Navy. The aaF would
have to fight for independence and its 70-
group program—approved by Lieutenant
General Ira C. Eaker, Deputy Commanding
General, aaF, on August 29, 1945, and by the
Joint Chiefs on September 27, 1945—for the
resources needed for the atomic force, and for
pre-eminence in the strategic mission. Antici-
pating the end of the war, Robert A. Lovett,
Assistant Secretary of War for Air, had ob-
served in March 1945, “Our planning has
been well done on the whole, but we must be
prepared for a bitter struggle with the High
Command and particularly with the Navy in
getting the post-war set-up properly made so
that airpower is recognized as a co-equal
arm.” ' The Navy had come out of World
War II convinced that in large measure its
future was tied to the carrier task force. This
called for larger carriers—flush-deck supercar-
riers—capable of accommodating heavier
planes able to carry the atomic weapon.

Meanwhile, with the war in its final, deci-
sive phase, President Truman supported unifi-
cation and an independent air service. He
therefore performed a role not unlike that of
Winston Churchill, who as Secretary for War
and Air backed Major General Hugh
(“Boom”) Trenchard after World War I
when the Royal Air Force’s independence was
threatened by Army and Navy leaders. Tru-
man strongly supported creation of a separate
American air service; Churchill acted to save
the rAF.

The President had long before been per-
suaded of the merits of unification and the
necessity for air “parity” with the other serv-
ices. Pearl Harbor was yet another indication
—an especially direct and tragic example—
that the American government had been
stricken by organizational arthritis, causing
debilitation of command and control arteries.

Planning for the postwar air organization
started before the end of the war. Army Chief



of Staff General George C. Marshall felt that
the aaF’s performance had earned it a place as
a separate service, and he and Arnold agreed
that planning for the postwar air arm should
be based on a force in-being. The Initial Post-
war Air Force (1PwaF) plan, completed in
February 1944, called for 105 air groups (87
to be bomber and fighter escort) and one mil-
lion men. Marshall considered this unrealistic,
and the second postwar plan described a 75-
group force to be ready three years after Ja-
pan’s defeat. In the spring of 1945 another
plan formulated an Interim Air Force of 78
groups and 638,286 men. During the summer,
the size of the Interim Air Force was cut
down, but an air force of 75 groups remained
the AAF objective until 1948. In July 1945 still
another plan (“V-] Plan”) called for 78
groups at the end of demobilization.

In August 1945, Truman directed the serv-
ices to present their postwar organizational
plans. Lieutenant General Ira C. Eaker, Dep-
uty Commanding General of the aaF, Lieuten-
ant General Hoyt S. Vandenberg, and Major
General Lauris Norstad directed AAF planning,
and on August 29, 1945, Eaker approved 70
air groups as the permanent force objective.
In September the Joint Chiefs approved this
figure, to be reached by July 1, 1946. On
March 21, 1946—based on planning done by
the Air Staff and discussions between Spaatz
(who had replaced Arnold as Commanding
General in February) and General Dwight D.
Eisenhower (who had replaced Marshall as
Chief of Staff of the Army)—the AAF was or-
ganized into the Strategic, Tactical, and Air
Defense Commands, Eisenhower having made
the point that the postwar air organization
include a separate Tactical Air Command.

Arnold and Spaatz

General Spaatz came naturally to the top
post in February 1946. He had flown combat
missions in World War I, served under Ar-
nold during the lean decades between the
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wars, and commanded U.S. Strategic Air
Forces in the European and Pacific theaters in
World War II. In 1940 Arnold sent Spaatz to
London to report on the rRar-Luftwaffe air
war. Subsequently, commanding the North-
west African Strategic Air Force, he refined
strategy and tactics. In December 1943, when
Arnold sent Eaker to command the newly
formed Mediterranean Allied Air Forces, he
brought Spaatz back to England to command
the U.S. Strategic Air Forces in Europe,
under the Allied air commander, Air Chief
Marshal Arthur William Tedder, and the Su-
preme Commander for “Overlord,” General
Dwight D. Eisenhower.

Arnold appreciated Spaatz’s loyalty and
competence; he could rely on him. And
Spaatz vindicated his mentor’s judgment. A
master of strategic planning, Spaatz directed
the decisive phase of the American bombing
offensive against Germany. He displayed a
knack for getting along with the British, who
implicitly trusted him. Churchill had argued
that destruction of Germany’s industry would
not be sufficient to bring victory, and the RAF
Bomber Command under Air Chief Marshal
Arthur Harris pursued general area bombing
without wavering. But Spaatz proved adept at
singling out the enemy’s vulnerable industries
and destroying them. His insistence that Ger-
man oil production be systematically attacked
and that the Luftwaffe’s fighters be flushed
out paid handsome dividends. Arnold was
confident that Spaatz, with his leadership ca-
pacity, could direct the air arm to autonomy
in the crucial postwar period.

As Chief of Staff and successor to the almost
legendary Arnold, Spaatz’s first priority was to
achieve the long-sought-after autonomy. Ar-
nold had seen Brigadier General William
Mitchell destroyed and had himself been ex-
iled because of his views. But he had learned
well; biding his time, he laid plans, met indus-
trialists, and built forces as best he could dur-
ing lean, difficult years and thus had his hands
on the levers when in September 1938 Presi-



General Henry H. (“Hap’’) Arnold while
a lieutenant colonel in the early thirties

dent Franklin D. Roosevelt called for substan-
tial air expansion. Then, during the war, Ar-
nold had cooperated with General George C.
Marshall, who agreed that the aaF would be
given much latitude (semiautonomy, really) in
wartime and independence after the war.

Arnold and Marshall developed a relation-
ship based on mutual respect and confidence.
This camaraderie began when they met in the
Philippines in 1914. In 1938, after Arnold
became Chief of the Air Corps, he set about
educating the Army Chief of Staff in the nu-
ances of air power, what it could accomplish
under varying circumstances. He later wrote
that Marshall had an extraordinary ability to
comprehend and “make it part of as strong a
body of military genius as I have ever
known.” ? General Marshall admired Ar-
nold’s loyalty and became a powerful backer
of the air arm. “I tried to give Arnold all the
power I could,” said Marshall. “I tried to
make him as nearly as I could Chief of Staff
of the Air without any restraint although he
was very subordinate. And he was very appre-
ciative of this.” *¥

With his vision now a blend of restraint
and flexibility, General Hap Arnold became
the architect of modern American air power.
When the determination of others flagged, his
conviction that the bombing offensive eventu-
ally would be decisive spelled the difference.
Not an especially acute strategical thinker, he
always emphasized the principle of concen-
trating massive power at the critical point—

® When Arnold wrote Marshall, it was alwaya °'Dear General.”
When Marshall wrote Arnold it was ““Dear Arnold."" Interview, Dr.
Murray Green, Office of Air Force History, with General Carl A.
Spaatz, August 8, 1969.

Lieutenant General Ira C. Eaker
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thus his displeasure when he concluded that
commanders, despite perhaps insurmountable
problems, should be sending out more bomb-
ers. Fortunately, he had a fair measure of the
diplomat’s touch and understood politics in
the broad sense; consequently the Allied cause
had an ideal man for its demanding task.

Arnold was a superb administrative leader,
toughened—as Allen Andrews put it—*in the
back rooms of war.” Deceptively unassuming
and lacking creative imagination, he had an
extraordinary ability to grasp and clarify an
idea and drive it through seemingly intermi-
nable channels to fruition. Through the long,
unfulfilled prewar years and then during the
global conflict, his knowledge of American in-
dustry and his rapport with its captains
proved invaluable. Ever the consummate
manager and unusually competent in the sci-
entific and technical aspects of aviation, Ar-
nold apparently never allowed personalities or
sentimentality to muddle his decisions. Despite
being in poor health during the war—he suf-
fered several heart attacks—he drove himself,
and it can be said that more than any other
airman he shaped the air arm and set the
example with his faith, determination, and in-
dustry.

Spaatz superbly complemented Arnold,
who had not seen combat in the First World
War and bitterly regretted it. After command-
ing the First Wing of the cHQ Air Force,
March Field, California, Arnold moved to
Washington in 1936, became Chief of the Air
Corps in 1938 upon the death of Major Gen-
eral Oscar Westover, and did not leave until
after the war ended. He was not an innova-
tive strategist and did not pretend to be. By
contrast, Spaatz in 1918 had left his com-
mand of the Issoudun flying schools in central
France and raced to the front, where in three
weeks of hard combat flying he downed sev-
eral planes and won the respect and admira-
tion of young pilots serving under him. Ar-
nold knew Spaatz to have a good grasp of
strategy, of what aircraft could do and of

what was required to get a tough job done.
Where the Chief was a technician and logisti-
cian, Spaatz was a hard-driving operational
commander and a strategist; where one was
almost irascible, the other was even-tempered.

Over the years they cultivated a special
rapport, often had long sessions of chess to-
gether, Spaatz learning the advantages of
adaptability from Arnold. But if he could be
tactful, Spaatz had also shown in 194445 an
uncommon intransigence of purpose when it
was badly needed. In 1946, he knew that the
times called for extraordinary drive, stamina,
and singlemindedness of purpose—all to be
concentrated on the effort for independence.
Arnold had turned over the reins of the Army
Air Forces that he himself had largely built.
Independence would be gained and the stra-
tegic mission nailed down. Based on wartime
“lessons,” the two were inseparable.

Although he knew well the crucial impor-
tance that the strategic function would play,
Spaatz found that Eisenhower’s support had
been purchased at the price of establishing a
tactical command in the postwar air organiza-
tion. The former Supreme Commander, hav-
ing replaced Marshall as War Department
Chief of Staff, had not wavered in his support
for unification. Arnold’s old friend, General
Marshall, also had been a staunch supporter.
So, with the reorganization of March 1946,
instead of a single combat command, three
functional commands were established—stra-
tegic, tactical, and air defense.

The close relationships among the top com-
manders of World War II were not alone
shown by Arnold’s closeness to Marshall and
Spaatz but also appeared between Spaatz and
Eisenhower. Having ably served Eisenhower
in North Africa and then in the decisive phase
of the European war, Spaatz had won the
unqualified respect of the War Department
Chief. Eisenhower had brought Spaatz along,
had nurtured his capabilities, had always
called for him, and in fact had come to think
of him as his air commander.



Although singlemindedly occupied with the
autonomy issue, by early 1946 Arnold’s suc-
cessor had come to believe that the strategic
atomic force held the nation’s best hope for
deterring a major war and insuring a peaceful
world.

Spaatz’s views on strategic air followed the
historical development of the Trenchard-
Mitchell-Arnold school: Prolonged ground
wars of attrition must be avoided at all costs.
“Attritional war,” said Spaatz shortly after
succeeding Arnold, “might last years . . .
would cost wealth that centuries alone could
repay and . . . would take untold millions of
lives.” * The lessons of World War II were
writ clear:

Strategic bombing is thus the first war instru-
ment of history capable of stopping the heart
mechanism of a great industrialized enemy. It
paralyzes his military power at the core. It has
a strategy and tactic of mobility and flexibility
which are peculiar to its own medium, the
third dimension.®

For the future, Spaatz was convinced that
another war would be decided by strategic air
power before the surface forces came into
play. Consequently, we would have to build a
strategic striking force in-being that would be
ready to go “in the first crucial moment.” To
Spaatz, this was the “supreme military lesson
of our period in history.” ¢

The Cold War Heats Up

In 1945-1947, the airmen’s decisive fight
for autonomy was set against the beginnings
of the cold war. The roots of Soviet-American
suspicion went back to the origins of the Bol-
shevik Revolution and the concomitant U.S.
distrust of the revolutionary regime; Ameri-
ca’s refusal to recognize the Soviet govern-
ment until 1933; and distrust engendered by
wartime relationships and the personal traits
of Stalin himself. Prior to the Allied invasion
of the European continent, Stalin had berated
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the Western Allies— and Churchill personally
—for continually postponing the massive as-
sault. Then, despite the successful invasion
and $9', billion in lend-lease sent to Russia,
the Soviet dictator never lost his conviction
that the Allies held off the invasion in the
hope that Germany and Russia would exhaust
—if not finish off—each other.

Subsequently, negotiations at Potsdam and
Yalta frayed the wartime alliance. And when
the Soviets established control over Eastern
Europe, attempted to overthrow the Iranian
government, gain control of the Dardanelles,
and rejected the Baruch plan for international
atomic control, American hopes for a satis-
factory relationship with the Soviets—within
and outside the United Nations—were
dashed. Also in early 1946 the U.S. govern-
ment became deeply concerned over the reve-
lation that a Soviet spy ring operating in Can-
ada had obtained American atomic secrets.
Further, after the war civil strife had erupted
in China. An interim agreement between the
Chinese Nationalists and Communists, worked
out by General Marshall, broke down in April
1946, and by mid-1947 Chiang Kai-shek’s
governmental structure was collapsing. Too,
in Korea the U.S. and the Soviet Union con-
fronted each other. Japanese troops had been
disarmed north of the 38th parallel by the
Russians and south of that line by American
forces. Neither side was willing to gamble on
a unified Korea.

Meanwhile, demobilization continued, and
the U.S. military establishment that had
triumphed in the war no longer existed. Not
only did skilled personnel leave but aircraft
and equipment fell into disrepair. Marshall,
Secretary of War Henry L. Stimson, and
Navy Secretary James V. Forrestal (among
others) had warned against a rapid, massive
military drawdown, but public and Congres-
sional pressures understandably were too great
to be resisted.

In 1947 a number of factors indicated to
the airmen a historic confluence of events that



General Curtis E. LeMay could catapult the fledgling usar to a para-
ubitigesas ZaBjoseagensial mount position in the national military estab-
lishment: formulation of the Truman Doc-
trine and the Marshall Plan, the President’s
feeling that the Soviets must be dealt with
firmly—they respected strength and would
take advantage of weakness—acceptance in
high governmental echelons of the idea of a
national commitment to a strategic deterrent
(to be formalized with the promulgation of
NSC-20 in 1948), and signing of the National
Security Act in July 1947. As important to
them as was the country’s acceptance of the
proposition that possession of the atomic
bomb and the means of delivery provided the
best avenue to deter war, the prerequisite was
autonomy, coequal status with the Army and
Navy.

The commanding generals of the
reorganized Army Air Forces in
March 1946: standing, Lt Gen Na-
than F. Twining, Maj Gen Donald
Wilson, Maj Gen Muir S. Fairchild;
seated, Lt Gen John K. Cannon,
Gen George C. Kenney, Gen Carl
Spaatz, Lt Gen Harold L. George,
Lt Gen George E. Stratemeyer, and
Maj Gen Elwood R. Quesada.




The movement of foreign affairs gave the
airmen no breather. They would have to
move rapidly to prevent the Navy from en-
croaching on the strategic mission. Autonomy
was an end and a beginning. Although it cli-
maxed the long struggle for independence
begun by Mitchell after the First World War,
it also marked the beginning of another battle
for resources to build a premier air force dur-
ing a period of retrenchment. Decisions lay
ahead that would determine the shape of the
Air Force for years to come.

Symington Becomes Secretary
of the Air Force

On January 31, 1946, Stuart Symington
was appointed Assistant Secretary of War for
Air. He had served as an Army second lieu-
tenant in World War I and after the war
earned a degree at Yale and began a success-
ful business career. After World War II Presi-
dent Truman, impressed by his record as a
businessman and administrator, offered him a
choice of three posts: Assistant Secretary of
War for Air, Assistant Secretary of the Navy,
or Assistant Secretary of State. He chose the
first and aided passage of the Unification Act
through Congress. In September 1947 he be-
came the first Secretary of the Air Force. He
had already worked with General Spaatz and
had come to admire his ability in technical
and strategic matters. To Symington, Spaatz
was “a wonderful person.” ’

As Secretary of the Air Force, Symington
immediately began an intensive campaign for
70 air groups. The role of chief advocate for
the new service fit him well. A deep believer
in air power, he was convinced it was the sine
qua non of national security. Knowledgeable
in air matters, managerial techniques, and
Congressional relations, he immediately took
command of the drive to steer Air Force re-
quirements through Congress. “My theory in
functioning as a good Secretary,” he recalled,
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“was for them [the military] to make the balls
and I'd roll them.” As an advocate, Syming-
ton was determined “to get as much of the pie
as I could for the Air Force.” ® The keys were
the 70 groups and the strategic mission.

The First Secretary of Defense

James V. Forrestal, the first Secretary of
Defense, firmly believed that foreign relations
could not be conducted successfully without
strong military forces. After World War II, he
was one of the first in the United States to
recognize the Soviet threat and call for a
stronger military. In early 1947 he observed
that “if we are going to have a run for our
side in the competition between the Soviet sys-
tem and our own, we shall have to harness all
the talent and brains in this country just as we
had to do during the war.” ® Forrestal was a
former naval officer and Secretary of the
Navy, who had distinguished himself in these
roles and who brought to his new position a
predominantly navy-oriented staff. There was
little question in the minds of leading airmen
that Forrestal and his staff would attempt to
block them at every turn. Had not the Secre-
tary of Defense for a long time opposed unifi-
cation and coequal status for the air service?
Symington and Spaatz would have to marshal
all their resources to compete against what
they thought basically a “reactionary” view in
the Office of the Secretary of Defense.*

Having gained independence and with a
clear view of their own objectives, the air
leaders debated tactics. “As with any rigorous
organization freed from onerous restraint,”
observed Major General Hugh J. Knerr, Sec-
retary-General of the Air Board, “there is
danger of its feeling its oats and lashing out at
all obstacles at the very beginning. Such ac-
tion would be a great mistake, for we simply
do not have the muscle on our bones to carry
through with such desires.” ** But the Con-
gress and citizenry had to be convinced that



General Dwight D. Eisenhower and government
officials visit Perrin Field, Texas, 13 May 1946.

The Honorable Stuart Symington, first Secretary
of the Air Force, and General Spaatz, first Chief
of Staff, United States Air Force, announce new
organization for the Department of the Air
Force at a press conference on 1 October 1947,
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President Harry S. Truman signs a proclamation designating | August 1946 as Air Force Day
39th anniversary of the inception of the Aeronautical Division by the U.S. Army Signal Corps,

which

s the earliest progenitor of the United States Air Force. Witnesses are General

Spaatz and Lieutenant General Eaker, Commander and Deputy Commander of Army Air Forces.

U.S. security depended on the 70-group pro-
gram. Congressmen were impressed with the
record of air power in World War I1. Despite
postwar pressure for tax relief, they were re-
luctant—so soon after Pearl Harbor—to risk
not voting for adequate defense.

Support came from the War Department
Policies and Programs Review Board, which

had been meeting since February 1947. In
August its final report noted that the nation
faced an “undeclared emergency,” brought
about by the onset of cold war, a “situation
other than traditional ‘peacetime’ but short of
an immediate threat of war.” As a result of
this extraordinary situation, a partial mobili-
zation was required. The report concluded
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in light of the international situation, the tra-
ditional concepts of mobilization or conversion
from a “peacetime” army to a “wartime”
army were not applicable to the existing mili-
tary establishment nor to the military estab-
lishment we will require in the foreseeable
future.?

The Board’s view of the kind of air power
required could hardly have been more pleas-
ing to airmen. It noted that the “favorable
psychological effect of air power in being and
the adverse psychological effect of the lack of
air power are factors of much greater impor-
tance before the initiation of hostilities than
are the state of readiness or the existence of
other types of forces.” **

Nonetheless, despite the evolution of the
cold war along with postwar occupation du-
ties, the military could not expect carte
blanche when it came to the budget. After all,
a global war had just ended, and insistent
pressure for stringent economy was therefore
not unexpected. Though Congressmen did not
want to be charged with neglecting national
security, thev were determined to scrutinize
military appropriations carefully. According
to one observer, with the possible exception of
1939, Congressmen “had never explored the
connections between military and foreign poli-
cies so extensively in the decade and a half
after 1932 as they did in 1947.” **

Militating against pressure to cut the mili-
tary completely to the bone were the facts that
there was no agreement on peace terms for
which the war had been waged and that a
Congressional consensus held that the
U.S.S.R. constituted a real threat. Moreover,
there existed substantial backing for a strong
air arm, which many Congressmen felt would
be decisive in any war and which some saw as
an attractive alternative to a large draft to
support universal military training (uMT).

The Soviet Threat

Increasingly, Russia’s menacing behavior

reinforced the air leaders’ opinion that the
Soviet Union was the threat. The airmen
viewed the Russians through realistic eyes:
they had dealt with them during the war.
When building shuttle bases, negotiating in
Moscow for an Anglo-American air presence
in the Caucasus, or arranging for lend-lease
shipments, American air leaders found the
Russians extremely difficult. After the war
they had felt, like most Americans, that a last-
ing peace might be achieved, based on an
amicable relationship between the two na-
tions. Now that things were breaking down,
pessimism and foreboding increased. Among
military and government officials, the talk was
of grave differences between America and
Russia. Ire had mounted over the Soviets’ in-
ternational intrigues; particularly galling was
what appeared to be their unethical action
within the United States in attempting to un-
dermine U.S. institutions. The Russians did
not play by the rules.*

The feeling of betrayal was strong. Had the
Soviets ever manifested a true spirit of cooper-
ation during the war? It was doubtful. We
had gotten along because of necessity. The
Russians were uncompromising. Their policy
never deviated. For them, the war had not
ended. Since world domination was the Com-
munist objective, a general war was probable
sometime in the next 10 to 15 years. Though
the Soviets probably were not planning to at-
tack immediately, an incident involving a sat-
ellite country might well spread to a general
conflagration at any time.®

Interestingly, the Soviets had mounted a
postwar public campaign calling nuclear
weapons militarily insignificant. According to
the Russians, atomic bombing could not force
any government to surrender. Also, this was in
line with their view that the Allies’ World
War II strategic air offensives had accom-
plished little and that the Japanese surrender
had been forced by the Soviet entry into the
Far Eastern war. Nevertheless, during the war
the U.S.S.R. asked for B-17s and never re-



turned three B-29s that they interned in Si-
beria in 1944. Several years later, the Russians
went into production with a copy of the B-29.

Meanwhile, what of a Pax Americana? An
article by one U.S. air officer mentioned “the
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mission of manning, training, and deploying
our air strength so that it is capable ‘of de-
fending the integrity of the United States . . .
and enforcing the United States foreign policy

. "' Another airman (this one middle

General Hoyt S. Vandenberg takes oath of office as the second Chief of Staff, United States Air
Force, administered by Chief Justice Fred Vinson on 30 April 1948 in the presence of The
Honorable James V. Forrestal, Secretary of Defense, General Spaatz, and Secretary Symington.
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echelon) thought this force ought to “guaran-
tee” we could win a war quickly, thus en-
abling the U.S. to “impose” terms. Lieutenant
Colonel Frank R. Pancake, on the faculty of
the Air Command and Staff School, wrote:

. . we have come to the realization that if
we are to have peace in our time it will have
to be a Pax Americana. There has been fur-
ther awakening to the fact that the instrument
of Pax Americana must be Air Power, just as
the instrument of Pax Britannica a century
ago was sea power.!®

There was talk of destroying Soviet industry
and decimating her manpower. How? What
price would have to be paid? If ever raised,
these questions seem never to have been an-
swered.

Men Who Made
the Air Force

What was the cast of mind of these airmen?
They were idealists as well as practical men,
dreamers as well as technologists. Their ideal-
ism was rooted essentially in the belief that
there existed rational, structured solutions to
the difficult problems of the postwar world.
To the charge that their view was self-serving,
they might have replied that their belief in air
power was not recent, that its contribution to
the victory over the Axis was substantial, and
that their opinion of its postwar role remained
an eminently positive one—peace mainly
through air strength.

Nor was this vibrant idealism rooted in a
parochialism divorced from global concerns.
Forgotten in the mists of the past is their rec-
ord of support for the United Nations orga-
nization and their belief that it could succeed
and deserved a chance to structure a feasible
framework for a peaceful world order. Among
the reasons given in Army Air Forces letter
47-32, June 17, 1946, why “an adequate Air
Force in being is vital to the future peace and
security of the United States” were these:

—To defend the U.S. and its territory with

an alert force.

—To support the United Nations with

adequate and effective air contingents.

—To preserve the peace until the inter-

national organization succeeds.

—To stimulate a continuing program of

research and development.

—To further public understanding of air

power.

—To avoid the cost of war by insuring

peace.

Although a United Nations military force—
including air units—was never established,
this rationale for air power reflected an inter-
esting strain in the American tradition.
Throughout our history some have argued
that America has a special world mission or
destiny. The air leaders were not only con-
vinced that air machines held the power of
decision in modern conflict; they believed that
with a strong Air Force there need not be
war. With their belief in what air power could
accomplish—*“winning the peace,” deterring
war, and making the U.N. credible by an
international military force—the airmen were
undoubtedly among this nation’s premier ide-
alists.

Arnold, Spaatz, Symington, Eaker, Van-
denberg, LeMay and all the rest—theirs was
“a whole new military philosophy.” They
were “the revolutionists” of their time, as
Colonel Kenneth F. Gantz, usar (Ret),
observed.’ They lived at a historic cross-
roads. World War II was unique; it would
never be repeated. The period 194547 was
also singular; it would not recur. The airmen
clearly foresaw that the critical mixture of air
power was the long-range bomber and the
atomic weapon. Were they sure of themselves,
their conception of what was required for post-
war security? In general, they were, but they
also recognized that they would have to con-
tend for missions and money.

Forces in-being would be absolutely neces-
sary, replacing the American peacetime tradi-



tion against a standing military force. But a
capacity to deter aggression was required.
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DEFENSE DOLLARS
FOR DETERRENCE

A Matter of Priorities

LiEUTENANT CoLONEL EDWARD STELLINI

Deterrence now means something as a strategic policy only when we are
fairly confident that the retaliatory instrument upon which it relies will not be
called upon to function at all. Nevertheless, that instrument has to be maintained
at a high pitch of efficiency and readiness and constantly improved, which can
be done only at high cost to the community and great dedication on the part of
the personnel directly involved. In short, we expect the system to be always

ready to spring while going permanently unused.'
BerNarRD Brobie, 1959




N the past decade the *‘retaliatory instru-

ment” of strategic policy that provided a

high level of deterrence and security for this
nation has somewhat eroded. Whereas in 1960
we spent about 10 percent of the gross national
product for defense, the fiscal year 1972
budget represents only 6.8 percent of the cNp,
the lowest percentage since 1951. At the same
time that we are spending proportionally less
on defense, the balance of military power is
“shifting from the West to the East, and the
world order sustained by dominant American
power is fading away.”*

During this period there have been many
changes in the world environment that have
altered the free world versus Communist bal-
ance of power.

The Communists have made some signifi-
cant gains. The Soviets have moved their
naval squadron into the Mediterranean and
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Caribbean seas and the Indian Ocean and
have gained footholds in Africa, the Middle
East, and North and South America, primar-
ily by providing military and economic aid.
The People’s Republic of China (prc) has
gained increased stature throughout the world
and has replaced the Republic of China (roc)
in the United Nations.

The free world, on the other hand, has
managed to avoid World War III and has
held the line in Europe, Korea, and the Tai-
wan Strait. In Southeast Asia and the Middle
East, however, the situation is less certain. Al-
though U.S. military forces have not been di-
rectly involved in the Middle East, the out-
come of the situation there will have a lasting
impact on the world balance of power.

In regard to technology and military capa-
bility, the Communists have been moving for-
ward at an ever increasing rate with respect to
the free world. For example, the Soviets, al-
though they have not landed a man on the
moon, have proven that they are not out of
the space competition. They have landed a
robot vehicle on the moon, developed a frac-
tional orbital bombardment system (FoBs),
and orbited a space laboratory around the
earth. This latter accomplishment is probably
most important from the military standpoint,
since the lab’s orbit took it over the U.S. 15
times a day. In defense- and space-related re-
search and development funding, the Soviets
now are spending more than the U.S.—
$16-17 billion compared to $13-14 billion in
1970.2

In spite of this potentially ominous trend, a
large segment of the American public has
been led to believe that peace will prevail if
only we would withdraw our forces from for-
eign soil, if only we would unilaterally disarm,
and if only we would divert more federal ex-
penditures to improving the “quality of life.”

Our current national security strategy
called “realistic deterrence” is designed so that
we will be as strong as is necessary to meet our
military commitments and protect our na-

tional interests. Given the realities of today’s
world and the fact that our national strategy
has always been one form of deterrence or
another, the term “realistic deterrence’” seems
quite appropriate. But where should we put
our dwindling defense dollars, and on what
defense programs?

In our future planning, it will become more
important than ever to relate our analysis and
planning of our force structure to our national
strategy of deterrence. Thus, this article will
try to establish a useful and understandable
basis for thinking about this problem. First,
we will discuss the nature of deterrence. Then,
we will relate deterrence to decisions on de-
fense programs. And finally, we will establish
some general criteria for measuring the deter-
rent capability of defense programs and dis-
cuss the relative deterrence of some of these
programs.

The Nature of Deterrence

Over the past 18 years, since the advent of
the thermonuclear bomb, much thought has
been given to the nature of deterrence by na-
tional leaders, military planners, and intellec-
tuals in the academic community and in de-
fense research organizations such as the Hud-
son Institute, the RaAND Corporation, and the
Institute for Defense Analysis. Numerous
books and articles have been written on this
subject, which has permeated the thinking of
officials at all levels of government, and it has
in fact become our national strategy to look
upon deterrence as the main goal of our mili-
tary establishment.

When one begins to consider seriously the
nature of deterrence, he quickly realizes that
the formulation of a policy for deterrence is
fraught with intangibles and uncertainties.
The nature of these unknowns is well stated
by Dr. Thomas C. Schelling. Writing on as-
sumptions about enemy behavior as a prereq-
uisite for doing analysis on alternative weapon
systems, he says that we must face uncertainty
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and that one of the many sources of uncer-
tainty is the enemy himself. We do not know,
for example, the state of the enemy’s technol-
ogy, the cohesiveness of his alliances, or how
he might perform in combat. Among these
uncertainties, Schelling says, are some that are
particularly intriguing because they involve
decisions the enemy is going to make, what he
knows or guesses about what we can do, and
the decisions that we are going to make.

There are . . . certain decisions that we and
the enemy make in which we are trying to
outguess each other and to avoid being out-
guessed, and trying to adapt to the decisions
and choices that each of us has already made
and to forecast the choices or decisions that
each of us is going to be led to.

Schelling goes on to warn the analyst that
because of these uncertainties, he must deal
with intangibles. He must deal not only with
the enemy’s capabilities but also with his ex-
pectations—not just regarding future events
but also regarding what the enemy expects
about what we are expecting of him.

This may be an uncomfortable kind of anal-
ysis to get engaged in, but there is no comfort-
able alternative. If we make the optimistic
assumption that we can guess what the enemy
is actually going to do, or that whatever we
do he will be caught doing exactly what we
want him to do, we shall be resting our whole
strategy on the precarious assumption that our
enemy is foolish. If we go to the other extreme
and make the conservative assumption that
whatever we choose to do the enemy will al-
ways have outguessed us in advance, we are
not only being pessimistic and perhaps missing
some opportunities, but we are supposing that
the enemy knows what decisions we are going
to reach before we have reached them. Either
of these two extremes is so unsatisfactory that,
whether we enjoy it or not, we have to devise
some means for coping with the intangibles.*

ingredients of deterrence

After further thinking about the nature of de-

terrence, one usually realizes that four basic,
interrelated ingredients are involved. In gen-
eral, these are the capabilities and intentions
of the side doing the deterring and the capa-
bilities and intentions of the other side. For
the sake of simplicity, let’s assume that the
side doing the deterring consists of the free
world nations (U.S. and its allies) and the
other side is the Communist bloc (U.S.S.R.,
China, and other Communist countries that
are potential aggressors ). Further, let’s refer to
these two sides as Blue and Red, respectively.

Now let’s define what we mean by capabili-
ties and intentions:

* Capabilities are measured by

—the forces (weapon systems, munitions,
manpower, command and control systems,
etc.) available in active and reserve status;

—the war-fighting capability inherent in
those forces (readiness, firepower, mobility,
etc.);

—the degree to which these forces can be
made less susceptible to damage or destruction
(dispersal, hardness, etc.) ;

—the geographic deployment of forces with
respect to the other side (based forward or in
rear areas) ;

—the logistics base, including length of sup-
ply routes, location of war reserve stocks, and
the capability to move forces and supplies;

—the research and development effort and
state of military technology;

—the industrial capacity and ability to con-
vert to wartime production.

* Intentions are conditioned by

—short- and long-term national and inter-
national goals and vital interests;

—acceptability by one’s own populace of
the above goals and interests;

—assessment of the other side’s capabilities
and intentions with respect to one’s own capa-
bilities and intentions;

—expectation of what the other side’s
short- and long-term goals and interests are;

—expectation of what political and military
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actions the other side may take to achieve its
goals and the reaction one might expect as a
result of one’s own actions.

The capabilities described above would be
measured in terms of how many and how
effective. If answers can be found to the first
question, they certainly are less evident with
respect to the second question. The best each
side can do is guess on the basis of informa-
tion made available by overt as well as covert
means. Even if one could tally up all the cap-
abilities the other side possesses, he would be
hard pressed to find a single common denomi-
nator that would be useful. He would have to
make all conversions in terms of two poten-
tials: war-fighting capability and deterrence
against a first strike; they are not necessarily
the same thing.

The intentions of one side with respect to
the other side quite obviously defy accurate
measurement. Unlike capabilities, intentions
cannot be thought of in terms of how many
and how effective. It is the combination of
Red’s capabilities and intentions and his as-
sessment of Blue’s capabilities and intentions
that will lead Red to risk an attack on Blue.
On the other hand, it is Blue’s assessment of
Red’s capabilities and intentions that will
cause Blue to acquire the capability he feels is
necessary to deter Red from attacking.

In general, we can say that Red’s intentions
are based on his own capabilities and Blue’s
capabilities and intentions. Conversely, Blue’s
capability is based on his own intentions and
Red’s capabilities and intentions. In other
words, the situation of Red versus Blue is not
symmetric. The goals of the two sides are not
the same, and their respective foreign policies
have borne this out.

During the past decade there have been
many examples that must have imbedded in
the minds of the leaders on each side the true
nature of the other side’s intentions. The inva-
sion of Czechoslovakia in 1968 has certainly
convinced the free world that the Soviets are
not particularly concerned about world opin-

ion when they feel that the achievement of
their goals is at stake. The U.S., on the other
hand, has often reacted to world opinion, as
in halting the bombing of North Vietnam in
March 1968, for example.

In terms of intentions being based on the
acceptability of one side’s foreign policy to its
own citizenry, there is also a lack of symmetry
in the deterrence equation.

The fact that we have little to go on in
assessing the acceptance by Communist citi-
zens of their government’s foreign policies at-
tests to the tight controls placed on these peo-
ple. Because of censorship and control of the
media in Communist nations, we know very
little about how much support Communist
leaders would have for a pre-emptive attack
on the free world. As for the Communist
countries’ knowledge of our intentions, their
information is at least as good as our own.
They have only to read our newspapers and
watch our television programs. What must
they think when they learn that, in a recent
nationwide poll, 46 percent of Americans in-
terviewed feel that war is an outmoded way of
settling differences between nations, and only
43 percent feel that wars are sometimes neces-
sary to settle differences (with a significant
proportion specifying “when our survival is at
stake”)? * Do they interpret this to mean that
most of the population of the U.S. would not
support our involvement in the defense of Eu-
rope?

Now that we have defined the ingredients
of deterrence as the interaction of Red’s and
Blue’s capabilities and intentions and have
discussed the uncertainty involved in the ene-
my’s intentions, let us now relate deterrence to
defense program decision-making.

Deterrence and Dollars
for Defense Programs

The overriding concern of the defense deci-
sion-maker at all levels—service, Joint Chiefs
of Staff (jcs), Office of the Secretary of De-



fense (osp), National Security Council (Nsc),
and Congress—in making choices regarding
the expenditure of defense dollars should be
that each dollar buys the most military worth
possible. To make these choices, each deci-
sion-maker must have in mind some concept
of military worth—some idea of what utility is
to be derived from the expenditure of money
for defense. More often than not, one person’s
concept will be different from another’s, and
often this concept will be colored by the indi-
vidual’s position in the Defense hierarchy.
The services have frequently been accused of
making decisions on the basis of vested, or
parochial, interests. And there have been sus-
picions that some so-called “purple suiters” in
Jcs and osp have drifted toward specific pro-
grams or concepts of force employment re-
flecting personally held philosophies.

Until recent years, decisions regarding de-
fense programs were often made with little
doubt that the money would be forthcoming.
As a result, some duplication was accepted as
desirable, to an extent, and high-risk pro-
grams were common. But now the situation
has changed, and we can no longer expect to
begin many new development programs
merely because we feel there may be some
useful fallout from a few of them. Now, be-
fore development of a new program begins,
certain guidelines must be met: (i) there must
be a definite, logical need in terms of increas-
ing military worth; (ii) the program must be
economically feasible; (iii) it must represent
the best possible way of filling the need; and
(iv) the program must be timely. Critical
questions then include “What do we mean by
military worth?” and “How do we translate
the concept of military worth into defense
programs?”’

concept of military worth

To address the question of military worth, we
must establish the national policy goals and
strategy that our defense establishment must
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support. For the answer to the policy ques-
tion, we can go to President Nixon’s 1970
foreign policy statement to the Congress:

The overriding purpose of our strategic pos-
ture is political and defensive: to deny other
countries the ability to impose their will on
the United States and its allies under the
weight of strategic military superiority. We
must insure that all potential aggressors see
unacceptable risks in contemplating a nuclear
attack, or nuclear blackmail, or acts which
could escalate to strategic nuclear war, such
as a Soviet conventional attack in Europe.®

In an effort to harmonize ‘“‘doctrine and
capability,” the President, with the Nsc, has
chosen the “1Y, war” strategy as the basis for
our conventional posture. This means that
“adequate peacetime general purpose forces
will be maintained for simultaneously meeting
a major Communist attack in either Europe
or Asia, assisting allies against non-Chinese
threats in Asia, and contending with a contin-
gency elsewhere.” 7

Also, in his February 1970 statement to
Congress, the President enunciated a policy of
peace and what is needed to achieve it. Based
on the principles of partnership with friendly
nations, strength in relation to the strength of
others, and willingness to negotiate with the
Communist countries, this policy “underlies
and guides our new National Security Strat-
egy of Realistic Deterrence.” ®

In his statement before the House Armed
Services Committee on the fiscal year 1972-76
Defense Program and the 1972 Defense
budget, Secretary of Defense Melvin R. Laird
further elaborated on this strategy:

The Strategy of Realistic Deterrence seeks
to further the goal of peace by deterrence of
armed conflict at all levels. I have always tried
to be a realist in fulfilling my responsibilities,
whether as a Member of Congress or as Secre-
tary of Defense. I believe the strategy we are
advancing is realistic for three reasons:

First, it is based on a sober and clear view
of the multiple threats to peace which exist
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in today’s world. It neither exaggerates nor
underestimates those threats.

Second, it provides for the maintenance of
a strong Free World military capability as the
essential foundation of deterrence. It rejects
the view that peace is well served if our mili-
tary power is unilaterally weakened.

Third, it takes account of the strategic, fis-
cal, manpower and political realities while
steering a prudent middle course between two
policy extremes—world policeman or new
isolationism.

The Strategy of Realistic Deterrence is new.
Those who would dismiss it as a mere contin-
uation of past policies in new packaging
would be quite mistaken. Past policy was re-
sponsive and reactive. Our new Strategy is
positive and active. Past policy focused on
containment and accommodation. The new
Strategy emphasizes measured, meaningful in-
volvement and vigorous negotiation from a
position of strength.

The Strategy of Realistic Deterrence will
provide through sufficient strength and full
partnership the indispensable and realistic ba-
sis for effective Free World negotiation. Most
importantly, it is designed not to manage
crises but to prevent wars.®

The above declarations give us a clear,
though broad, indication of what our national
policy and military strategy are. The strategy
1s to deter nuclear and conventional war and,
if deterrence fails, to be prepared to retaliate.

On the basis of policy and strategy, then,
the concept of military worth emerges with
the dual meaning of maximizing our deterrent
posture while at the same time insuring our
war-fighting capability, both limited by re-
source constraints imposed by the budget.
Hence, the military worth of securing a mili-
tary item must be judged according to these
two objectives.

translating military worth into defense programs

Unfortunately, the two objectives—deterrence
and war-fighting capability—are not necessar-
ily the same in terms of what decisions to

make regarding research, development, pro-
curement, and deployment of forces and
weapons.

According to Dr. Brodie:

. . . deterrence philosophies and win-the-
war philosophies may diverge in important
respects. We can say in advance that they are
likely to diverge in terms of priority. The ob-
jective of erecting a high degree of deterrence
takes a higher priority than the objective of
assuring ourselves of a win-the-war capability,
if for no other reason than the first is likely
to be prerequisite to the second anyway. It is
likely also to be a good deal more feasible to
attain, especially for a country which has re-
jected preventive war. We are also likely to
feel a divergence between the two philoso-
phies when it comes to considering alterna-
tive military policies in terms of comparative
degrees of provocativeness. For the sake of de-
terrence we want usually to choose the less
provocative of two security policies, even
where it might mean some sacrifice of effi-
ciency. But if we were in fact interested pri-
marily in winning and only secondarily in
deterrence, we should be extremely loath to
make any such sacrifices.'®

As an example in this divergence between
deterrent and war-fighting capabilities, sup-
pose that we decide, in the budgetary process,
to cut expenditures for air munitions to the
point that our tactical fighter forces could be
supplied with only enough ordnance to fight
for a few weeks. If instead we spent the
money earmarked for munitions on additional
aircraft, we would improve our deterrent ca-
pability. Since aircraft parked on the ramp
are visible and imply war-fighting capability,
deterrence is explicit. In this example we
would improve our deterrent capability by de-
grading our war-fighting capability.

The reverse may also be true. Consider the
decision to spend more on design, develop-
ment, procurement, and peacetime stockpiling
of conventional weapons with improved effec-
tiveness, at the expense of aircraft procure-
ment. The fact that we could have weapons



in the theater stockpiles whose accuracy and
destructiveness improved our overall war-
fighting capability would probably have little
if any effect on any decision by the Warsaw
Pact to attack nNaTo. The implied value of
increased weapons effectiveness is in the re-
duced sortie effort and aircraft losses that
might result from the use of improved weap-
ons. In this sense, we would consider an im-
proved weapon stockpile to be an implied,
rather than a visible, deterrent.

In his concept of military worth, the deci-
sion-maker must decide which is a more ap-
propriate goal—maximizing deterrent capa-
bility or maximizing war-fighting capability.
In most decisions regarding choice of forces or
weapon systems, we would probably find that
both, or all, competing programs will add
some measure of improvement to both capa-
bilities.

In view of the fact that our primary mili-
tary strategy is deterrence, it is reasonable to
expect that when alternative programs (forces
or weapon systems) are being considered, the
decision should be in favor of the program
that will provide the most deterrence while
hopefully improving or at least not degrading
our war-fighting capability.

But how does the decision-maker know
which program provides more deterrence than
another competing for the same dollars? Logi-
cally, he should have some basis for making
his decision, some criteria against which to
evaluate alternatives.

IN THE REMAINDER of this article,
we will propose a general framework for assist-
ing in making defense decisions in terms of
achieving improved deterrence capabilities. As
an illustrative application of these criteria,
we will then discuss the relative deterrent
capability of two programs—fighter wings and
aircraft carriers—in terms of a European
scenario.

The framework is not intended to provide
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the answer to all questions regarding decisions
of choice. Instead, it is proposed only as a
basic set of criteria for illuminating the attri-
butes of a specific program or complementary
programs (e.g., forces and ordnance stock-
piles) that improve deterrent capability.
Obviously, there are many other factors in-
volved in making defense decisions which the
stated set of criteria cannot address. For in-
stance, most decisions on defense programs
are constrained by the inertia of previous
years’ decisions. Consequently, most changes
in force structure are made only at the mar-
gin, and the defense posture is changed only
on an incremental (year-to-year) basis. Fur-
thermore, many decisions are made on the
basis of political or economic considerations
(e.g., closing bases and letting contracts).

Criteria for Deterrence

Before discussing criteria, we should have a
clear understanding of what we are evaluating
against the criteria. So far we have referred to
making decisions on programs—forces and
weapon systems. By “forces” we mean major
mission forces such as tactical fighter wings,
carrier task forces, and armored divisions. By
“weapon systems” we mean items such as tac-
tical fighters, aircraft carriers, and tanks.

Each of the above programs involves many
subelements which are acquired in some ratio
to the program through the expenditure of
defense dollars. For example, for each tactical
fighter wing a specific number of each type of
ordnance must be bought and stockpiled.
There must also be some quantity of spare
fuel pumps, tires, etc., and some ratio of air-
crews assigned. The actual amount of each of
these subelements is based on past experience
and projected activity rates.

The mix of weapon systems in a force is
generally standardized; however, the opti-
mum mix of various forces in a theater has
been the subject of numerous service and joint
studies. For example, the number of wings,
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divisions, and naval task forces required to
implement contingency plans will vary from
one theater to another and from one type of
operation to another within a theater. A vast
amount of analysis and judgment is involved
and accomplished at all applicable levels,
from theater level through the service, jcs,
and osp levels. In the strategic area, the num-
ber of weapon systems and forces necessary to
meet the damage limiting and assured de-
struction criteria and the interservice combi-
nation of these are generally agreed upon. In
the tactical area, however, because of the un-
certainty and complexity of theater conflict
situations, the force mix problem is vastly
more complicated, especially when defense
dollars are in short supply. There is often
much heated debate among the services, be-
tween the services and osp, and in Congress.
For this reason it is imperative that decisions
on the choice of programs be made wisely and
in such a manner that our primary military
strategy—deterrence—is achieved at the low-
est cost.

the criteria

Now let us consider our proposed set of cri-
teria for evaluating the deterrent capability of
a program—a force or a single weapon sys-
tem. Figure 1 shows four separate criteria
against which the attributes of the Blue forces
may be evaluated. Each of the criteria is a
continuous scale on which the top attribute
describes the most deterrence and the bottom
describes the least. One should keep in mind
that the attributes shown have meaning only
in terms of Red's assessment of the proposed
program’s military worth. Consequently, the
adjectives “‘significant,” ‘“‘extensive,” *‘mini-
mal,” etc., are subjective judgments which we
think the Red strategist would make with re-
spect to Blue’s force posture and capabilities
vis-a-vis his own. The term “unknown™ means
that Red intelligence is unable to satisfactorily
make either a qualitative or a quantitative

estimate. On this point it should be noted that
opposing forces often take strong measures to
keep information from each other, especially
concerning deficiencies in capability or readi-
ness. On the other hand, each side also,
through design, publicizes or “leaks” informa-
tion to the other side for its deterrent effect.
For example, in the last five years the Soviet
armed forces have carried out four major mil-
itary exercises. Two of these exercises (Dnie-
per in 1967 and Dvina in 1969) involved land
forces, and two others (Sever in 1968 and
Okeana in 1970) involved sea forces. These
exercises were well publicized in the Soviet
press, television, and theaters.’* We learned
something about Soviet operations from these
exercises, and we also became aware of their
increasing capabilities.

The main object of the set of criteria shown
in Figure 1 is to provide some visibility on the
attributes of various programs that improve
their deterrent capability. Since most compet-
ing programs are not perfect substitutes, it
may not be appropriate to make direct com-
parisons using the criteria shown. In some in-
stances, however, two programs competing for
the same dollars may be considered in terms
of these criteria for the purpose of making
judgments as to which program is inherently
superior, or inferior, in deterrent capability.

If one agrees that in spending limited funds
“first things should come first,” he might use
these criteria to help decide what “things”
should be considered “first.” For example, in
our discussion of deterrence versus war-fight-
ing capability, we looked at two programs
that are complementary and that also com-
pete for the same dollars. Ideally, we would
want to strike the proper balance between
forces and ordnance; but an acceptable defi-
nition of what we mean by “proper” is not
easv to come by. It has been suggested, how-
ever, that we could reduce the present fighter
force, put the dollar savings into improved
ordnance, and at the same time have the
proper balance and increase our war-fighting
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Vulnerability
Measure

Acquisition
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Ability to destroy with

available forces and
weapons

Ability to acquire with
available sensors

potential. A reduced force means decreased
“visible” deterrence as well as decreased mo-
bility and flexibility of firepower; and while
an improved ordnance stockpile may provide
more target-kill potential, it only “implies”
added deterrent capability. The point is that a
“reduced force level” operates against deter-
rence to a greater degree than an “improved
ordnance stockpile” operates for deterrence.

deterring the Warsaw Pact:
where to put our money

To understand the illustrative application of
the proposed criteria, let’s compare two pro-

Figure 1. Criteria for evaluating deterrent
capability of Blue forces or weapon systems

grams that overlap to a certain extent and
therefore compete for some of the same gen-
eral purpose forces dollars. These programs
are tactical fighter wings and aircraft carriers.

Over the past few years, numerous studies
within the Air Force, Navy, and osp have
attempted to solve the land-based versus sea-
based tactical air problem, i.e., to determine
which is the more cost-effective to operate, an
Air Force fighter wing or a carrier task force.
These studies generally imply that the war-
fighting effectiveness of both is about the same
in a given conflict theater. Consequently, the
question to be decided has been which force
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would cost less. The fact that these two forces
are not entirely comparable, plus the lack of
agreement on what subsystems and support
should be included in the cost of each force,
has resulted in a wide range of cost ratios. For
example, Air Force studies showed sea-based
tactical aviation to be 4 to 7 times as costly as
land-based; a Navy study showed costs to be
about even; and an osp-requested USN/USAF
ad hoc study showed that for the period
1962-69 land-based tactical air had cost, on
the average, 1.2 times as much per wing as
sea-based.?

We will not be so heroic as to try to develop
a convincing argument in favor of land-based
forces on the basis of costs, because our files
are full of studies that have traveled that
ground. Nor will we try to “prove conclu-
sively” that we should buy more fighter wings
at the expense of carriers. Instead, we will try
to point up one aspect of the problem which
may have been neglected in the many analyses
on this subject—i.e., the relative deterrent ca-
pability inherent in fighter wings and carriers.

Since these programs relate for the most
part to general purpose forces, let’s begin with
the President’s Foreign Policy report to Con-
gress in February 1971, as it pertains to thea-
ter conventional forces for deterrence.

The primary role of our general purpose
forces is to deter and, if necessary, cope with
external aggression, If aggression occurs, the
use of our forces will be determined by our
interests, the needs of our allies, and their de-
fense capabilities, which we are seeking to
improve. It is clear, however, that the Soviet
Union’s strong and balanced conventional
capability enables it to project its military
power to areas heretofore beyond its reach.
This requires us to maintain balanced and
mobile ground, sea, and air forces capable of
meeting challenges to our worldwide inter-
ests.!?

Elaborating on the President’s remarks,
Secretary Laird made the following statement
before the House Armed Services Committee:

We plan our general purpose forces in
peacetime to be adequate for simultaneously
meeting together with our allies a major
Communist attack in either Europe or Asia,
assisting allies against non-Chinese threats in
Asia, and contending with a minor contin-
gency elsewhere. In planning our capabilities,
we maintain the full range of air, sea, and
ground forces needed to meet our planning
goals.

T he situation which is most demanding, of
course, is in NATO. Our general purpose the-
ater force requirements are largely determined
by planning for U.S. and allied conventional
forces, which, after a period of warning and
of mobilization will be able to defend NaTo
Europe against a conventional Warsaw Pact
attack. We and our allies also must insure our
ability to sustain our deployed forces and those
of our allies through control of the air and
sea lanes. (Emphasis added.)*

Speaking on the deployment capabilities of
fiscal year 1972 tactical air power, Secretary
Laird noted that in the European area some
600 U.S. fighter and attack aircraft are cur-
rently deployed and that this level could be
increased substantially as reinforcements, in-
cluding both active and reserve aircraft, ar-
rived from the U.S. The total aircraft availa-
ble “would include deployments of an aircraft
carrier and their tactical aircraft for the pri-
mary task of protecting the essential sea lines
of communication and for the support of land
forces if required.” **

We do not know if the Warsaw Pact will
ever attack in NaTo Europe, nor do we know
whether our present deployment of forces has
served as a credible deterrent and, if it has, to
what degree. If it has served to some degree,
we do not know what our deterrent capability
will be in the future vis-a-vis Red capability
and intentions. Of equal importance, we do
not know if we will have strategic or only
tactical warning if deterrence fails and the
Pact does attack. Although our planning as-
sumption is that there will be a period of
warning and mobilization, we must not forget



that in 1968 Czechoslovakia was invaded by
20 East bloc divisions that were supposedly on
large-scale maneuvers.*®

When defense program decisions are being
made, some questions must be considered ex-
plicitly: * Are the forces and logistics support
presently in place sufficient to counter a no-
notice attack should deterrence fail? * Even
more important, are in-place forces and sup-
port sufficient to provide an effective war-
fighting capability after an intensive and mas-
sive surprise attack? * If the Pact does in fact
use its highly mobile land forces and large air
forces to try for extensive territorial gains in
the initial days of conflict, how much can we
depend on forces we plan to deploy after D-
day and supplies we plan to sealift?

An assumption of strategic warning would
dictate the need for fewer forces and support
deployed forward and greater reliance on the
deployment of forces and on air and sealift of
support. On the other hand, an assumption of
only tactical warning would require sufficient
forces and support in place (i) to be able to
mass enough force to blunt the enemy attack
and (ii) to have adequate residual force and
support to compensate for losses accruing
from a potential massive air attack on NATO
bases and logistics storage sites.

Deploying greater forces and support for-
ward would require increased expenditures on
programs such as tactical fighter wings and
air munitions and on measures that can be
taken to protect these assets, e.g., sheltering
and dispersing aircraft, hardening and dis-
persing munitions storage, and increasing air
base defenses.

It is apparent from Figure 1 that by put-
ting our money into the kinds of programs
mentioned we could move up the scale for all
four criteria. By adding a fighter wing to
NATO, we move to a higher position on crite-
rion 1, and after buying more ordnance we
move higher on criterion 2, i.e., greater flexi-
bility and increased firepower potential within
striking range. By sheltering and dispersing
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aircraft, by hardening and dispersing ord-
nance stockpiles, and by increasing air base
defenses, we move up on criteria 3 and 4.

Now let’s consider the potential for increas-
ing our deterrent capability by putting our
money instead in an additional carrier (refer
again to Figure 1). Playing the role of Red
strategist, we would have to relate an addi-
tional aircraft carrier to the lower portion of
at least two criterion scales, 1.e., indirect threat
(due to reaction/closure time) and minimal
acquisition problem (as has been demon-
strated by Soviet flyover of our carriers). Ad-
ditional expenditures of money can do little to
improve these factors. However, additional
expenditures on carrier defenses could de-
crease its vulnerability, and we could move up
on criterion 4.

But fighter wings and aircraft carriers are
not like items, and additional factors must be
considered. The primary purpose of the fight-
er wing is to deter war by providing a visible
show of force and, if deterrence fails, to re-
spond to an immediate threat. The carrier’s
primary purpose is to maintain the necessary
flow of supplies across exposed sea lanes so
that NATO can survive long enough to be rein-
forced; or, put another way, to insure that
convoys can deliver the material needed for
an initial defense of Europe. According to Ad-
miral Elmo Zumwalt, Chief of Naval Opera-
tions, the threat to our sea lanes is the coun-
try’s “most serious threat,” and the next prior-
ity for the carrier is to project air power
ashore, in a subsidiary role in Europe."”

Whether the aircraft carrier—prepared to
protect our convoys in the event of a war in
Europe—can also be considered a credible de-
terrent to war, and whether the threat to our
sea lanes is in fact the country’s “most serious
threat,” are questions for each decision-maker
to decide for himself.

If we assume that a Pact attack would
come after “a period of warning and of mobi-
lization,” we would have some amount of
time (depending on the period of warning) to
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deploy forces and begin sealift of logistics sup-
port. If hostilities should begin after adequate
forces are deployed (adequate in the sense that
we have sufficient fighters in theater to con-
duct a meaningful counterair campaign,
which studies conducted by the Air Staff indi-
cate is the first order of business for our tacti-
cal air forces), we are still faced with the pos-
sibility of losing a large portion of our air
forces and ordnance stockpiles as a result of
attacks on our airfields (especially if we have
an inadequate shelter level) and munition
storage sites. Furthermore, if the attack is con-
ducted in blitzkrieg fashion, there is some
doubt whether our sealift pipeline (being pro-
tected by carriers on the high seas) would be
filled before the conflict either escalated to
tactical nuclear warfare or ended with an un-
favorable political settlement. This is to say
that if the war is extended, Pact submarine
strength would indeed be a menace to sealift.
However, if the war is short, then naval ac-
tion is unlikely to be dominant; the outcome
will be decided in the air and on land.

As we said earlier, we do not know if our
present force deployment is a credible deter-
rent to a Pact attack on NATO and, if it is not,
whether the Pact would attack after some pe-
riod of warning. Only the Pact strategists and
planners know the answers to these questions.
Furthermore, if deterrence fails, we do not
know, nor does the Pact, whether the war will
be extended or short.

Since our national military strategy is to
deter war along the entire spectrum of con-
flict, we should put our defense dollars, which
are getting harder and harder to come by,
into those programs that will buy us the most
deterrence. If in the process we buy more
war-fighting capability (or more war-sustain-
ing capability), so much the better.

Of course, we need both tactical fighter
wings and aircraft carriers—the question is
one of “balanced forces” in terms of meeting
our national strategy. If we feel that our de-
terrent strategy is best served by convincing

the enemy that our sea lanes are well pro-
tected, then we should spend more dollars on
carriers and carrier support. If, on the other
hand, we are convinced that a larger and
more lethal, hardened, and dispersed fighter
force would provide a more credible and visi-
ble deterrent, then more dollars should go to-
ward achieving that goal.

The addition to our land-based air forces in
theater would certainly provide a more credi-
ble and visible deterrent than the addition of
sea-based air forces on the high seas, out of
range of the likely area of conflict. Air forces
based in Europe deter best because they deter
the blitzkrieg, against which carrier-based air
forces offer little deterrence. When we con-
sider the size of the Red air force and past
Red policy (Czechoslovakia 1968), we cannot
discount the blitzkrieg.

The point is that any lack of capability on
the part of the deterrent force that operates to
lessen the risks to the potential aggressor tends
to degrade the credibility of the deterrent
force in the mind of the aggressor and oper-
ates against deterrence. Conversely, any capa-
bility that increases the risk to the aggressor
increases the credibility of the deterrent force
and operates for deterrence.

IN THIS ARTICLE we have discussed what we
call the ingredients of deterrence—the capa-
bilities and intentions of blocs of nations
whose political ideologies conflict. We have
tried to show that the concept of military
worth should mean maximizing our deterrent
posture while insuring our war-fighting capa-
bility, and that these objectives are not neces-
sarily the same. We then proposed some cri-
teria against which decisions regarding alter-
native defense programs might be evaluated.
And finally, we discussed the relative deter-
rent capability of tactical fighter wings and
aircraft carriers in a European scenario. In
this example we posed some serious questions
regarding the warning time that might be



available in the event deterrence failed and
the possible conflict duration.

In conclusion, we believe that balanced
forces are necessary to meet our national strat-
egy. And when trying to decide where to put
our defense dollars, we must constantly re-
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“SHOULD COST”

A Multimillion-Dollar Savings

the defense industry has ex-

perienced significant increases
in both technological and organiza-
tional complexity. Defense systems
costs have increased manyfold. The
government’s responsibility to assess
and analyze these costs accurately has
increased at a commensurate rate.
Management reviews of contractors
were begun in the early 1960s to sup-
plement the traditional cost analysis
performed by the government. Despite
these efforts, traditional analysis some-
times fails to supply the scope and de-
tail required to evaluate a contractor’s
proposal accurately.

The “Should Cost” approach is
one attempt to supply the required
scope and detail. Should Cost is a
procedure used to determine what

S INCE the end of World War I1,

Major Davip N. Burt
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a system ought to cost, assuming reasonably
attainable economy and efficiency in the con-
tractor’s operation. It differs from traditional
pricing methods in two ways: the depth of
analysis and the purposeful challenging of
inefficiencies in the contractor’s operation. Its
objective is to provide the government with a
more supportable negotiation position. But
the benefits of the method extend beyond this.
In addition to the short-term benefit of better
pricing of current requirements, there is the
long-term benefit of more efficient contractor
performance on future requirements.

The Should Cost review is performed by a
team of specialists who conduct a comprehen-
sive, detailed analysis at the contractor’s facil-
ity. The review may take as long as six montbhs,
and its scope presents cost and staffing prob-
lems that limit its use to high-dollar, major
programs. However, some of the techniques
of Should Cost can be used to strengthen tradi-
tional analysis methods. This use, coupled with
Should Cost effectiveness in analyzing major
programs, provides a stronger base for detailed
analysis over the cost evaluation spectrum.

background

The principles underlying Should Cost were
used by the Air Force in the early 1960s, but
Should Cost as we know it today did not
emerge until 1967. At that time a forty-man
team spent five months reviewing cost growth
under a large letter contract for jet engines.
The team approached its objective by deter-
mining what the engine “should cost” if pro-
duced under optimal conditions. This effort
resulted in estimated savings of approximately
$100 million and stimulated interest by both
the Department of Defense and the General
Accounting Office. These organizations are
currently planning or conducting Should Cost
analyses, and Congress is watching closely.

In the following pages I shall briefly exam-
ine the evolution of the highly technical pric-
ing environment from which the Should Cost

method sprang. A brief discussion of tradi-
tional pricing methods is included to provide
a basis for comparison. The Should Cost phi-
losophy, objective, and technique are dis-
cussed, and several of the Should Cost efforts
to date are reviewed. Finally, the advantages
and limitations of the method are examined,
and conclusions are drawn as to the method’s
effectiveness.

Insight into this “new” pricing method be-
gins with an understanding of the environ-
ment out of which it evolved. Innovation and
technological advancement since World War
II have been great, by any standard. The de-
fense industry has been a leader in this rapidly
changing environment. Pushed by government
demands for increasingly more sophisticated
defense systems, the defense industry has de-
veloped a highly complex and intricate tech-
nology. New defense systems have ceased to
be simple improvements to existing ones. They
are new in concept, design, and function.

This increasing complexity has not been
limited to defense systems alone. Technology
has forced intricate tasks to be broken down
into smaller and smaller subtasks that are
more capable of being managed. The com-
pleted elements are then assembled into an
integrated whole. The impact of technology
and the subsequent specialization within the
defense industry have resulted in a longer time
span from project beginning to project end,
increased capital requirements, less flexibility
in commitment of time and money, more re-
quirements for specialized manpower, more
complex business organizations, and more em-
phasis on planning. It is reasonable to expect
continued changes in these areas as technolog-
ical growth continues to accelerate.

Increases in technological and organiza-
tional complexity have resulted in significant
increases in the costs of government procure-
ments. This in turn has placed an increasingly
heavier burden on the government to assess
and analyze costs accurately when procuring
new defense systems. The government’s meth-
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ods of cost evaluation must be capable of in-
tricacy in analysis that is parallel to the intri-
cacy of the system being analyzed.

evolution

In 1960 the Air Force recognized the need for
more detailed analysis of a contractor’s orga-
nization and management. Industrial Man-
agement Surveys—later called Program Man-
agement  Evaluations—were  introduced.
These reviews provided a detailed examina-
tion of the contractor’s organization and man-
agement of engineering, contract manage-
ment, production and quality control, logis-
tics, and materiel management. Contractors
were selected for review based on their efforts
under current and future Air Force programs,
dollar backlog of defense contracts, and history
of performance. These surveys, usually per-
formed by a staff of from ten to fifteen indi-
viduals, took about three weeks and were di-
rected toward the contractor’s management of
a program or contract. The contractor was
encouraged to correct any deficiencies noted,
and the Air Force maintained a follow-up sys-
tem until the deficiencies were corrected.
These reviews were intended to be an evalua-
tion of the contractor’s management, with the
understanding that the results were to be
treated confidentially and that the data were
not intended for use in future negotiations.

To date, the bulk of government analysis in
procurement has been limited to cost analysis
of a contractor’s proposal. This is the tradi-
tional government preaward review. The
Armed Services Procurement Regulation
(aspr) defines cost analysis as follows:

Cost analysis is the review and evaluation of
a contractor’s cost or pricing data . . . and of
the judgemental factors applied in projecting
from the data to the estimated costs, in order
to form an opinion on the degree to which the
contractor’s proposed costs represent what per-
formance of the contract should cost, assuming
reasonable economy and efficiency. It includes

the appropriate verification of cost data, the
evaluation of specific elements of costs . . .,
and the projection of these data to determine
the effect on prices of such factors as:

(1) the necessity for certain costs,

(i1) the reasonableness of amounts esti-
mated for the necessary costs,
allowances for contingencies,
the basis used for allocation of over-
head costs, and
(v) the appropriateness of allocations of

particular overhead costs to the pro-
posed contract.!

(iii)
(iv)

The aspr then goes on to say that proposed
costs should be compared with previous costs
for similar items and with current cost esti-
mates from other sources. It also emphasizes
the importance of forecasting future cost
trends from historical cost experience.

The traditional cost analysis is generally
performed by a number of field pricing teams.
These teams include the pricing analysts, re-
sponsible for developing a field pricing objec-
tive; the technical specialists, responsible for
technical review of the contractor’s proposal
(engineering, quality control, production,
etc.); and the Defense Contract Audit
Agency, responsible for analyzing the contrac-
tor’s accounting records to determine the ac-
ceptability of incurred or estimated costs, with
emphasis on labor and overhead rates. The
effectiveness of the traditional method de-
pends on close cooperation and communica-
tion between these teams.

This traditional approach is conceptually
sound. Unfortunately, the method has not
proved fully effective for several reasons: the
time allowed for the pricing review may not
always be sufficient, the scope of a pricing
review is often limited, and coordination be-
tween the procuring contracting officer and
the field teams is not always effective.

an alternative approach

A clear understanding of the Should Cost ap-
proach begins with a definition. Should Cost
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is a concept used to determine what a defense
system ought to cost, assuming reasonable
economy and efficiency in the contractor’s op-
eration. Raymond E. Harris, Chief of Pricing,
Procurement Policy Division, Army Materiel
Command, offers a more thorough definition:

“Should Cost” describes a coordinated anal-
ysis of a contractor’s business management,
cost estimating, and production engineering
procedures in connection with the evaluation
of a major non-competitive proposal. This
approach assumes that the inefficiencies asso-
ciated with non-competitive procurement may
be identified through the coordinated effort of
a government cost estimating, business man-
agement and production engineering evalua-
tion team, and that the cost impact of these
inefficiencies may be eliminated during con-
tract negotiations.?

The philosophy of Should Cost has been
well expressed in a government letter printed
in The Federal Accountant:

The Should Cost method of pricing must
not be construed as an attempt on the part of
the Government to tell a contractor how to
conduct his operation. If, for example, a con-
tractor wishes to conduct a potentially inefhi-
cient operation, with excess indirect employees,
poor estimating, labor that consistently fails to
meet standards, lack of proper competitive
subcontracting, abnormal spoilage and re-
work, etc., that is his business. It is the Gov-
ernment’s responsibility, however, not to pay
taxpayers’ money for demonstrable inefficien-
cies in the manufacturing process of a sole-
source supplier regardless of the quality of the
ultimate product.®

The ultimate objective of the Should Cost
approach is to provide the government with a
more supportable negotiation position. This
goal is accomplished by providing the govern-
ment with an in-depth analysis and by chal-
lenging inefficiencies in the contractor’s opera-
tion. The actual methodology consists of a
five-phase program: Planning, Data Acquisi-
tion, Analysis, Report, and Negotiation.

The Planning Phase begins with the identi-
fication of a candidate for a review. The gen-
eral criteria for selection are found in the fol-
lowing questions: (1) Is the program a major,
ongoing program of high dollar value? (2)
Does the contractor have substantial amounts
of negotiated government sales? (3) Has the
contractor been operating in a sole-source at-
mosphere or another environment that is not
conducive to effective cost control? (4) Has
there been substantial cost growth associated
with the item being procured? (5) Will there
be a significant number of follow-on produc-
tion contracts? (6) Does the planned award
date allow adequate time for the review? (7)
And, finally, is there reasonable assumption
on the part of the project manager that the
type of effort that goes into a major Should
Cost analysis will pay off?

Selecting the team members is the next step
in the Planning Phase. The size of the team
will vary with the magnitude of the effort.
Ideally, the team will have ten to thirty highly
capable members. Great care must be taken
during selection to insure that the proper bal-
ance of talent is obtained. The skills required
generally include those of industrial engineers,
design engineers, production specialists, statis-
ticians, accountants, cost analysts, manage-
ment analysts, and any additional specialists
required to analyze the company’s product
line (e.g., nuclear engineers, aerospace engi-
neers, computer specialists). The Planning
Phase concludes after the work has been ap-
portioned to the team members and a master
schedule has been established.

Phase two, the Data Acquisition Phase,
takes from one to four months. This is the
actual on-site investigation of the contractor’s
operation. Before the investigation begins,
however, the contractor must be briefed on
the goals of the analysis, to insure his coopera-
tion in the team’s gaining access to required
information. Then every aspect of the con-
tractor’s operation is reviewed by the appro-
priate team members, including plant layout,
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machine capacity and utilization, production
scheduling and control, labor standards, make
or buy policy, industrial engineering stand-
ards, quality control, general and administra-
tive expenses, cost estimating, tooling labor,
production engineering, design engineering,
engineering overhead, manufacturing over-
head, and any other areas that are vital to
efficient operations. These evaluations must be
completely coordinated to ensure that all per-
tinent facts are gathered without duplication
of effort.

Analysis, the third phase, overlaps both the
preceding and following phases. During this
period the team members discuss and inte-
grate their findings.

The Report Phase is the realization of the
team’s efforts. Team reports may be either
combined or individually incorporated into
the price negotiation memorandum. The re-
ports will be the basis for the government’s
position during negotiations. The reports con-
sist of five parts: Introduction, Plan Used in
Study, Summary Report, Detailed Report,
and Lessons Learned. The third and fourth
parts comprise the heart of the reports. The
Summary Report contains suggested primary
and alternative negotiation positions, findings,
and recommendations. The Detailed Report
contains the supportive data to back up the
information in the Summary Report.

The Negotiation Phase is the finale of the
effort. The team reports provide a sound basis
for negotiations. The reports contain the basis
for challenging contractor methods as well as
contractor costs. During negotiations the gov-
ernment is concerned with areas such as more
efficient plant lavout, better inspection and
sampling techniques, and improved material
purchasing practices, as well as the actual
costs proposed for these elements. Individual
team members are utilized during these nego-
tiations to provide expertise in the area which
they have evaluated.

If the Should Cost method is successful, the
benefits are twofold: the short-term benefit of

better pricing on the current requirement and
the long-term benefit of more efficient con-
tractor performance on future requirements.

As a measure of the method’s success or
effectiveness, let us briefly examine several of
the Should Cost studies conducted to date.

* The first study was conducted by the
Navy in late 1967. A forty-member team
spent five months at Pratt & Whitney analyz-
ing costs on the TF-30 engine for the F-111
aircraft. The team performed an extensive
analysis and found the following weaknesses:
(1) lack of adequate labor standards, (2) high
employee turnover, (3) inefficient plant lay-
out, (4) idle machine capacity, (5) noncom-
petitive procurement practices, (6) excessive
spoilage, (7) poor production scheduling and
control, and (8) improper costs incurred in
the overhead and general and administrative
expense accounts. After heated negotiations, a
$100 million reduction was negotiated in the
$1.2 billion contract, and the ground work
was laid for long-range management improve-
ments at Pratt & Whitney.

* The next use of the concept was in
1970 when the Army received a $90 million
proposal from the Raytheon Company for
600 Hawk missiles. The Army sent a thirty-
man team to Raytheon to perform a Should
Cost analysis. In addition to the government
specialists, the Army retained two civilian
consultants. The results: a price reduction of
$17 million plus a possible additional savings
of $14 million over the next two years if sug-
gested management improvements were car-
ried out.*

* The Army’s second effort in 1970,
at Bell Helicopter, was on a smaller scale. A
twenty-man team spent twenty weeks review-
ing a $60 million contract. The review re-
sulted in a $6 million cost reduction. The
Army attributed a significant portion of the
reduction to the Should Cost effort.”

* During the past year the Air Force
has completed two major Should Cost analy-
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ses at General Electric—Valley Forge and
Boeing—Seattle. These two efforts have had a
significantly favorable impact on expenditures
under the two contracts. The long-run poten-
tial savings are even greater. It is anticipated
that improved operating procedures resulting
from the two Should Cost reviews will benefit
the Air Force on future work at these two
locations.

observations

At this point it appears reasonable to ask if
there is a difference in concept between
Should Cost and the traditional method of
developing a negotiating position. The tradi-
tional method, through the various contract
administration agencies and activities, has al-
ways been interested in the full spectrum of
contractor operations. So is Should Cost. The
difference is in the implementation. Should
Cost takes an integrated team approach to a
comprehensive evaluation. Rather than hav-
ing several small field pricing teams working
independently and then submitting their find-
ings to another team for consolidation, Should
Cost gathers all the specialists into one coordi-
nated team that integrates its own findings.
Rather than performing cost analyses and
management analyses separately, Should Cost
performs them simultaneously. Rather than
having one government specialist to evaluate
several major areas in the contractor’s opera-
tion, Should Cost provides for a highly quali-
fied specialist in each area.

The primary advantages in the Should Cost
approach are found within the framework of
this different methodology. Performance of
the cost and management analyses simultane-
ously makes the impact of the contractor's
management on the program costs more read-
ily apparent. The use of highly qualified spe-
cialists enables a more detailed review of spe-
cific areas of the contractor's operation. This
increases our ability to locate problem areas in
the operation. The coordinated team effort

enables better integration of the detailed in-
formation gathered by the specialists. The end
result is a detailed, comprehensive negotiation
tool that should not only improve contract
pricing but also provide leverage to encourage
the contractor to correct deficiencies noted in
his operation.

Methodology is also the source of the major
limitations of Should Cost. The first problem
encountered is in staffing. Initially, a number
of qualified specialists must be located. This in
itself is a difficult task. Since the individuals
selected are highly competent, they will be
performing important functions in their regu-
lar job. Who, then, replaces these men while
they are serving on an ad hoc Should Cost
team for several weeks?

The most obvious limitation is cost. Deploy-
ing a team of high-level, skilled specialists to a
contractor’s plant for several weeks can cost a
great deal of money. Added to that are the
implicit costs of finding and training personnel
to replace the specialists selected for the team,
the lower productivity of the replacements,
and the specialists’ reduced productivity upon
returning to the job. These cost and staffing
considerations force the price so high as to
restrict the use of Should Cost analysis to
major high dollar procurements.

The Should Cost method was born out of a
need for detail in analysis of complex major
defense systems which the traditional method
failed to supply. The Should Cost method has
all the capabilities of traditional analysis plus
several unique advantages of its own. Despite
these advantages, the method is not the com-
plete answer to better procurement. A de-
tailed and comprehensive analysis is also
needed in many programs of a magnitude too
small to warrant a Should Cost review. Such
an analysis may also be appropriate for any
procurement where full and adequate compe-
tition is absent. Perhaps one answer is to
apply, to a lesser degree, some of the tech-
niques of the Should Cost concept to tradi-
tional pricing methods. Audit and administra-
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tion activities could be strengthened with ad-
ditional specialists. More attention could be
given to the problems of coordinating and in-
tegrating field team reports. In other words,
give these activities the capability for a more
detailed analysis on smaller major programs.

WHILE Should Cost is not a panacea, it has

Notes

1. Armed Services Procurement Regulation 3-807.2(C), Department
of Defenre, 1969.

2. Raymond E. Harris, *‘Should Cost,"" briefing presented at 1970
DCAS Pricing Conference Proceedings, October 1970.

3. “Recent Developmenta and Future Trends in Government Con-
tract Accounting.”” The Federal Accountant, X1X, 3 (September

proven its effectiveness in analysis of high-dol-
lar, major programs. As the method is further
refined, its effectiveness should increase. The
use of Should Cost principles to strengthen
traditional analysis, coupled with the Should
Cost review of selected major programs, will
make detailed analysis more effective.

Air Force Institute of Technology

1970), 26.

4. “‘Should Cost Is the New Weapona Test," Business Week, May
30, 1970, pp. 48-49.

S. Dr. Fred W. Forman, lecture notes on Should Cost used in
Defense Weapon Systems Management Course, Wright-Patterson AFB,
Ohia.



ENGINE CONCEPTS
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men headed by Vice President Agnew pre-

sented President Nixon the results of an
investigation that may well set the course for
exploration and the use of space during the
next two decades. The Space Task Group
(sTc) proposed the direction for future space
endeavors, the goals for future space vehicles,
and finally the vehicle concepts that would
satisfy these goals. According to the group’s
report to the President, our space program
should attack the space frontier for many
reasons: practical benefits to mankind, ad-
vancement of science, exploration of the
universe, maintenance of national pride and
prestige, and, finally, national security. Since
our national budget for space is and probably
will continue to be severely limited, these
space tasks must be completed with the
greatest efficiency and economy. The keys to
this efficiency and economy for future space
operations and explorations are reusability and
commonality of components and the avail-
ability of effective advanced propulsion sys-
tem technology.

A reusable Space Transportation System
(sts) was recommended by the sSTG as a
means of decreasing the cost of space opera-
tions and allowing exploitation of the space
environment for the benefit of mankind. The
sTs as proposed would include a two-stage
space shuttle, consisting of a booster and an
orbiter, that would operate between the earth
and low-altitude orbits for delivering and re-
turning passengers, supplies, equipment, and
spacecrafts. A second element of the sTs is a
high-energy upper stage, the orbit-to-orbit
shuttle or space tug, which would transfer
payloads from low earth orbits to high-energy
orbits. A nuclear-powered upper stage could
be considered that would be used for carrying
crews and equipment into lunar orbit and into
deep space.

An advanced propulsion system—the high-
pressure staged combustion rocket engine—is
currently being developed to support the space
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shuttle. The nuclear rocket is being developed
as a potential propulsion system for interplan-
etary applications. A third propulsion system,
the composite rocket/air-breathing engine,
while not currently under development, has
shown promise as a potential replacement for
pure rocket engines sometime in the future.

current rocket technology

The 1960s saw a tremendous advancement in
large liquid-rocket engines. These ranged in
size from the 205,000-pound-thrust H-1 en-
gines used in a cluster of eight to power the
first stage of the Saturn 1B to the five 1.5-mil-
lion-pound-thrust F-1 engines used on the Sat-
urn V’s first stage. While both these engines
use liquid-oxygen/kerosene type propellants,
equal strides have been made with the more
energetic liquid-oxygen/liquid-hydrogen pro-
pellant combination. These range from the
15,000-pound-thrust RL-10 engine used in
the Centaur stage to the 230,000-pound-
thrust J-2 used so successfully in the upper
stages of both the Saturn 1B and Saturn V.

Although these space engines have proved
to be highly reliable and extremely efficient,
engineers have for some time been looking for
ways to improve them. It is reasonably certain
now, as it was in the 1960s, that the near-fu-
ture propulsion systems, like those for the
shuttle, will be derived from today’s chemi-
cal-rocket technology.

It was realized a number of years ago that
one of the best methods of “getting more”
from chemical-fueled engines was to design
them to operate at higher chamber pressures.
(High chamber pressure means more thrust
per pound of propellant expended.) To obtain
this increase in chamber pressure, it is neces-
sary to transfer the propellants from storage
tanks to the combustion chamber under a
much higher pressure. This, of course, means
more complex and sophisticated plumbing
and turbine-driven fuel and oxidizer pumps.
In light of the space shuttle application, high-



pressure turbopump technology was examined
to determine what problems might exist and
what if any new technology would be re-
quired. It was concluded that there do not
appear to be any insurmountable problems in
pumping cryogenic propellants at pressures
even several times higher than those found in
today’s high-pressure engines. Since 1961,
over $100 million has been spent by both in-
dustry and the government on high-pressure
engine technology. The Air Force high-pres-
sure technology XLR-129 engine program
provided the base for the shuttle engine devel-
opment. Probably no other engine develop-
ment has ever started with such a strong tech-
nical base as the engine to be developed for
the space shuttle.

The engine proposed for the shuttle’s
upper, or orbiter, stage will use an advanced
concept known as ‘staged combustion.”
Staged combustion is very similar to that of a
turbojet equipped with an afterburner; that is
to say, there are two different stages of com-
bustion. Whereas in the turbojet the first com-
bustion occurs in the main chamber, the shut-
tle engine’s first burning is in the gas genera-
tor or preburner. The purpose of the gas gen-
erator in the shuttle engine is identical to that
of any other pump-fed rocket engine—to pro-
vide the gases that turn the turbine(s) that
turn the fuel and oxydizer pumps. However,
there is a difference in this engine’s operation.
In the normal engine, the gas generator gases
are ported overboard after driving the tur-
bine. The shuttle engine will use them again.
Thus there is little energy lost in the cycle,
and a significant increase in efficiency can be
realized.

Unlike the current expendable launch vehi-
cles, the shuttle will be used many times, thus
cutting costs to the bone. These many reuses
will cause stringent requirements on the orbit-
er’s rocket engines, for they too must be reus-
able to keep the costs down.

The high-pressure engine currently being
designed for the shuttle’s orbiter stage will
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Figure 1. A high-pressure engine that is pres-
ently under development for the space shuttle

probably be the most advanced rocket engine
ever built. Developing well over 400,000
pounds of thrust, it will be slightly less than
one-third as powerful as the F-1 engine. But
its chamber pressure will be about 3000
pounds per square inch, or about three times
that of the F-1. And since it must be usable
for many flights, it must survive many firings,
which will accumulate hours of total opera-
tion. After a certain specified time period, the
engine will be overhauled and then start a
new life on the shuttle.

The shuttle engine will use a conventional
bell-shaped nozzle incorporating a “‘two-posi-
tion” extension; that is to say, there will be
two distinct parts to the nozzle. The upper
portion of the nozzle, which will be the most
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effective at low altitudes, was originally
planned for use on the booster stage. How-
ever, tecent NAsA decisions have dropped the
use of this engine in the booster stage. This,
however, does not mean that it may not be
incorporated in the shuttle at some later time.

For the orbiter stage, the lower part of the
nozzle will be stowed during the booster burn.
Then when the orbiter is brought to life, the
nozzle extension will be deploved into posi-
tion, thus increasing the nozzle’s exit area and
providing better engine performance at higher
altitudes. With only the basic nozzle, an ex-
pansion ratio of 60 is possible, while with the
nozzle extension in place the expansion ratio is
increased to about 150. The engine will also
have the capability to throttle down to one-
half the rated thrust.

All this discussion has probably created the
impression that the shuttle’s orbiter engine
will be one of the most complicated and so-
phisticated rocket engines ever built. The re-
quirements placed upon this engine will be
severalfold greater than those placed on any
previous engine. It will have to operate
efficiently and reliably, since it may well be
the only new launch vehicle propulsion system
for the next decade.

composite engine concept

An advanced concept for space propulsion
which may offer certain advantages is the
composite engine. This engine is in reality a
combination of several different types of pro-
pulsion systems. In the composite concept,
each engine type would be utilized in that
part of the trajectory where it could perform
most efficiently. Let’s break down a typical
space vehicle’s flight to and from orbit into
several phases and look at the individual en-
gines that do the best job for each phase.

First of all, the vehicle must be lifted off the
ground. A rocket does this job best, since it
provides the high thrust required to start the
fully loaded vehicle on its way. After the vehi-

cle is moving sufficiently fast, a very efficient
ramjet can be used. Since the ramjet uses air
to oxidize the fuel, the vehicle need draw only
fuel from its tanks. Up to a vehicle velocity of
about 3500 to 4000 miles per hour, the burn-
ing of the propellants in the combustion
chamber can be done at subsonic speeds. In
other words, although the wvehicle will be
flying supersonically, the airflow through the
engine itself will be reduced to subsonic speed.
However, after the vehicle is moving at speeds
above 3500 to 4000 miles per hour, the air-

Figure 2. Composite engine operating modes: (a) Lift-
off and initial flight—rocket operating with help from
fan and ramjet . . . (b) Flight in atmosphere—(1)
ramjet operating, (2) scramjet operating . . . (c)
Flight to orbit and in space—operation as a pure

rocket . (d) Return to base—fan operation.
(Courtesy North American Rockwell)
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flow cannot be reduced to subsonic speeds,
and the burning of the fuel must occur at
supersonic speeds. The result is a supersonic
combustion ramjet, or what is popularly
called a SCRAMJET.

The scraMJET would operate at speeds of
about 7000 to 10,000 miles per hour. By this
time the vehicle has reached such an altitude
that the atmosphere is extremely thin, without
enough air to burn the propellants. Now a
rocket engine, with its self-contained oxidizer
as well as fuel supply, must be used. The
rocket would power the vehicle the rest of the
way to orbit.

Once in orbit, any required maneuvering
could be done with the rocket engines. To get
out of orbit, the vehicle must be slowed down.
This slowing down process could be done with
a retrofire from the rockets. After re-entry,
when the vehicle is near the landing site, the
ramjet could be started up again for loitering
and to assist in the touchdown. Or perhaps a
turbofan, like those found on many of today’s
commercial airliners, could be used. The vehi-
cle using these different engines has a great
advantage over a straight rocket vehicle. The
propellant load is much less since, while fuel
must be carried for the entire trip, only the
small amount of oxidizer required for the
rockets must be carried.

We could build a future space vehicle with
all these different types of engines placed sep-
arately aboard. Or, preferably, we could have
a single engine that would operate as a rocket,
a ramjet, a SCRAMJET, and a turbofan. An
engine that could incorporate all these charac-
teristics would be called a composite engine.
This engine not only would operate in each of
the modes mentioned but also might operate
simultaneously in more than one of the modes.
Let’s see just how the composite engine might
operate.

At lift-off, the rocket would be firing, and
the turbofan might also be operating to supply
additional air to improve the performance of
the rocket. After the vehicle is moving at a

greater speed, the ramjet would start operat-
ing, and the turbofan would bhe removed
from the airstream. The pure rocket would
continue to operate briefly to aid the ramjet.
As the speed continued to increase, the ramjet
would convert into a SCRAMJET. As the vehi-
cle reaches the outer fringes of the atmos-
phere, the inlets would be closed, and the
pure rocket would be used alone for reaching,
maneuvering in, and leaving orbit. To return
to base after re-entry into the atmosphere, the
ramjet and/or the turbofan might be used
separately, or they might be used like an after-
burning turbofan.

To improve the performance of such a
space vehicle even more, we would like to get
away from having to carry any oxidizer for
the rocket portion of the flight. In other
words, the less propellant that must be stored,
the more room there is for payload and astro-
nauts. To accomplish this, an air liquefaction
system would be required to convert to liquid
oxygen the air that would be scooped in as the
vehicle traveled through the atmosphere, and
the oxygen would either be burned immedi-
ately in the rocket portion of the composite
engine or be stored for future use when the
vehicle is above the earth’s atmosphere. To
convert air to liquid oxygen, a means of cool-
ing the air to a very low temperature is re-
quired, and also a way to separate the oxygen
from the other constituents of the collected air
—specifically, nitrogen. The cooling could be
done with the on-board liquid hydrogen that
is used as the fuel for the composite engine.
This liquid hydrogen would be carried in
tanks at temperatures below —400 degrees F.
The nitrogen separated from the air could be
used to improve the performance of the
scrRAMJET. If a performance penalty could be
accepted, liquid air rather than liquid oxygen
could be used with the liquid hydrogen in the
rocket. This would eliminate the need for a
separation device, which today requires a
rather large advance in technology to make
such a device light enough for a flying vehicle



Figure 3. Schematic diagram of an air
liquefaction system in a composite engine.
The air liquefaction system incorporates
a heat exchanger and a separator. Liquid
hydrogen passes through the exchanger,
liquefying incoming atr. The liquid air
is separated into liquid oxygen and liquid
nitrogen. The lox is transferred to a
storage tank for subsequent use in the
rocket engines, while the LN, is dumped
into the engine. The LH, coolant is trans-
ferred back to the LH. tank or is injected
into the ramjet portion of the engine.

and economical enough to achieve a payoff
for a reusable vehicle.

While the composite engine is not nearly as
far along in development as the high-pressure
rocket engine previously discussed, enough
basic work has been completed to gain a bet-
ter understanding of its advantages and prob-
lems. The individual components of the com-
posite engine (i.e., rockets, ramjets, SCRAM-
JETS, etc.) are fairly well understood at this
time, but additional work is required to inte-
grate and test them as a single unit.

nuclear rocket

Future engines for space will mate the tre-
mendous energy available from nuclear explo-
sions with the ability of a rocket to operate at
high thrust levels in the vacuum of space.
While several high-thrust nuclear rocket con-
cepts have been investigated, the one that will
probably be used first in an actual space vehi-
cle is a solid-core thermal reactor engine.

The heart of a nuclear engine is the reactor
core. The heat given off by this reactor heats
the propellant, usually liquid hydrogen, add-
ing energy to it. This high-energy propellant is
then accelerated to a very high velocity in the
nozzle, thus producing the rocket’s thrust. The
reactor must heat the hydrogen to tempera-
tures of almost 4000 degrees F. To keep the
reactor core and nozzle from melting at such
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extreme temperatures, they must be cooled.
For this purpose a double-walled nozzle and
reactor can be used. Cold hydrogen is circu-
lated inside this double wall on its way to the
reactor core. This method of cooling not only
takes heat from the nozzle and reactor but
also improves the overall efficiency of the en-
gine, since this heat adds energy to the hydro-
gen even before it reaches the reactor.

The amount of heat the reactor adds to the
hydrogen is tremendous. In an engine of the
size that might be used in a spacecraft bound
for Mars, almost three tons of hydrogen is
raised from —300°F to 4000°F every minute.
The reactor is made from graphite; however,
if pure graphite were used in contact with the
hydrogen, the hydrogen reacting with the hot
graphite would quickly erode the reactor. To
prevent this erosion, the reactor passages are
covered with a metallic carbide coating. Not
only are the high temperatures a source of
problems, but so are the long operating times
required of a nuclear rocket. On a Mars trip,
a nuclear rocket might have to operate contin-
uously for well over an hour. In comparison,
on the Saturn V the longest any rocket engine
operates is only about eleven minutes.

The liquid hydrogen is contained in the
propellant tank at a pressure of about 30
pounds per square inch; but for the engine to
work efficiently, hydrogen pressure must be
increased to about 1000 psi. A pump driven
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by a turbine is used to increase the pressure.
The turbine is in turn driven by hot hydrogen
that has passed through the cooling walls on
its way to the reactor. Thus, some of the en-
ergy gained in cooling the engine is given up
to pumping more propellants through the en-
gine.

A nuclear engine itself is heavier than a
normal chemical-rocket engine because of the
shielding required to protect the surroundings
from radioactivity, the high temperatures in-
volved, and the longer and more rugged oper-
ating durations. Also, because hydrogen is so
light, relatively large tanks are needed for pro-

Artist’s drawing of an earth-to-orbit space shuttle (lower right), which has delivered a
fuel tank to a nuclear shuttle during a space refueling operation. The object in the back-
ground (left) is a space station with an earth-to-orbit shuttle docked. There are many
other concepts for carrying men and supplies between earth and moon or distant planets.
{Courtesy Lockheed)
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pellant storage. Fortunately the performance
of the nuclear rocket more than makes up for
its being heavier than a normal rocket. The
specific impulse of a nuclear rocket is about
twice that of even the best chemical rocket. A
liquid-oxygen /liquid-hydrogen engine, like the
engines used on the S-IVB stage, has a specific
impulse of 430 seconds, whereas a nuclear
rocket has a specific impulse of over 800 sec-
onds. To illustrate the effect of this difference
in specific impulse, one might compare a nu-
clear-powered reusable vehicle with a chemi-
cal-powered vehicle in performing a specific
mission. For example, on a mission requiring
the vehicle to deliver a payload to lunar orbit
and then return empty to an earth-orbiting
space station, a nuclear vehicle could carry
three times as much payload for the same
expenditure of propellants. For other high-en-
ergy missions the comparisons are equally dra-
matic.

A nuclear-powered space vehicle could per-
form many roles. One possible nuclear engine
application in the future might be in a multi-
purpose interorbital and planetary shuttle.
Such a vehicle would travel from a space sta-
tion in near-earth orbit to establish and supply
space stations in other orbits, including syn-
chronous orbits and orbits about the moon. A
nuclear stage with its high performance could
easily make the round trip to these intraspace
destinations with large payloads and return to
the near-earth space station for refueling and
reuse. A nuclear stage could have sufficient
capacity to place entire space stations in lunar
orbit, or earth-synchronous orbits, and still
have sufficient energy to return to the home
station.

Several of these nuclear stages could be
strapped together to form the launch system
that could take men to Mars as early as the
1980s. While there are many concepts under
consideration for making the trip, they all de-
pend on nuclear propulsion.

In any case, the nuclear stages would have
to be launched into space by a chemically

fueled launch vehicle. The nuclear stages
would be launched totally fueled and ready
for operation on top of the chemically fueled
launch vehicle, or they could be launched

The adaptability of a projected nuclear shuttle is
suggested by the configurations shown below (read-
ing top to bottom): cargo; one space tug, cargo,
crew; two space tugs, cargo, crew; station module.

(Courtesy NASA)
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empty with additional stages used to bring up
the fuel.

The nuclear stage would also be useful for
seeding space with unmanned satellites having
numerous applications—for example, commu-
nication, meteorology. and earth resource sur-
vey. Whatever purposes may be decided for its
use—and there are many possibilities—the
nuclear engine will not be operational for
many years.

THE FUTURE generation of space travel and
exploration presents challenging problems for
the propulsion engineer. It appears as though
space operations in the near future will de-
pend upon the mainstay of the 1960s, the
chemical rocket. However, some new addi-
tions to space propulsion, namely, the nuclear
rocket and the composite engine, may provide
new means for accomplishing space missions
in the future.

Dayton, Ohio
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Dr. RAYMOND J. BARRETT

Y RECENT twao-vear tour as Deputy Chief of the Global Plans Division

in Headquarters United States Air Force was unusual in that I am not

an Air Force officer. I am an officer of the American diplomatic service,
a U.S. Foreign Service officer.

My service in the Air Force was part of the officer exchange program be-
tween the Department of State and Department of Defense. The program is a
recognition of the close relationship between diplomatic and military considera-
tions in maintaining national security. I found the experience highly valuable in
a variety of ways, many 'e'i‘ them unexpected. This article is a distinctly personal
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and informal account of my experiences. I
hope it will offer useful insights into the value
of the State/DOD exchange program.

The exchange involves about fifteen officers
from each department, almost all of whom
are career Foreign Service officers (Fso’s) ar
military officers. Several ¥so’s are in the head-
quarters of each of the military services, while
others are in such offices as the Joint Staff and
the Office of the Assistant Secretary of De-
fense for International Security Affairs.

Normally three Fso’s serve on the Air Staff,
all assigned to the Deputy Chief of Staff,
Plans and Operations. One acts as an adviser
to the Deputy Director for Plans and Policy;
another serves in the Concepts Development
Branch of the Directorate of Doctrine, Con-
cepts and Objectives; the third position is the
one that I occupied with the Global Plans
Division. The grades of these officers are
equivalent to lieutenant colonel or colonel.

The military exchange officers occupy a va-
riety of positions in the Department of State.
Several are in the Bureau of Politico-Military
Affairs; one is currently Deputy Director of
that bureau’s Office of International Security
Operations. Others serve as political-military
advisers in the department’s geographic bu-
reaus, e.g., East Asian and Pacific Affairs or
Near Eastern and South Asian Affairs. Some
officers are assigned in other appropriate sec-
tions of the department to take advantage of
their expertise; one, for instance, is serving in
the Bureau of Scientific and Technological
Affairs. Of the military officers on duty in the
Department of State, three or four are from
the Air Force.

The basic purpose of the exchange program
1s to expose the military and diplomatic serv-
ices to each other’s concerns and expertise. In
today’s complex world, foreign policy and mil-
itary activity can no longer be clearly sepa-
rated. Effective national security policies re-
quire large admixtures of both diplomatic and
military considerations.

The exchange program, while modest in

scope, has a forceful impact by placing most
of the exchange officers into operational re-
sponsibilities in the other service. It may seem
risky to place high-level responsibilities on an
“outsider” who has not grown up in the host
organization. But my experiences and what I
saw of other officers on both sides of the ex-
change program convinced me that any risks
are manageable and the benefits great.

Bearing operational responsibilities in the
Air Force was a salutary experience for me. I
felt I came to the exchange program with a
sound political-military background. But
strong new dimensions were added daily.
Having to work with the Air Force’s burdens,
constraints, and goals made military consider-
ations real and immediate.

Furthermore, many things came to my at-
tention that I might otherwise never have ap-
preciated. I remember vividly being startled
when I read a study outlining the practical
consequences to the Air Force of a proposed
reduction in F-4 squadrons as we withdrew
from Southeast Asia. I'm sure I would have
been generally aware of some of the physical
dislocations involved, but I would scarcely
have thought of the manifold difficulties. Per-
sonnel, school facilities, and money were all
committed to an in-being pilot training pro-
gram. A change in midstream was bound to
be wasteful and upsetting to the personnel
concerned. Explaining such seeming “waste”
of resources to Congressional or other queries
would also be awkward.

Representing the Air Force in interservice
or intragovernmental discussions made me
thoroughly aware of the Air Force’s point of
view. I once represented the Air Force in a
discussion at which the Department of State
was represented by an exchange officer from
the U.S. Army. This was not only a fascinat-
ing experience but also a vivid demonstration
of the validity of the exchange program.
Meeting the host service’s responsibilities is an
impressive learning experience for the ex-
change ofhcer.
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I do not contend that it is easy. I am sure
that my Air Force colleagues were often nerv-
ous about my being able to do full justice to
the Air Force’s requirements. And I know it
was sometimes disconcerting for an Air Force
officer seeking our division’s coordination to
find himself dealing with me instead of a
blue-suiter. But I, of course, was keenly aware
of how many things about the Air Force I did
not know. So I was always