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The Aerospace
and Military Operations

GENERAL THoMAs D. WHITE

ODAY the military forces of the great nations of the world are in the

midst of an explosive technological revolution. The compression of time
and distance resulti'ng from the many technical advances is having a profound
impact upon the concepts, weapons, and force structures of modern land, sea,
and air forces. Nowhere, however, is the influence of this rapid change being
felt as drastically as in aerospace.

The term “‘aerospace” portrays the true nature of the medium which is
the operational environment of the Air Force today. Air and space are an
entity—and not identifiable as two separate and distinct areas. They comprise
a single, continuous ficld of operations, with no barriers or boundaries to
break this continuity. Physically—and in the military sense—the step from op-
erations in the lower atmosphere into space activities is natural and evolution-
ary; it represents a continuous and homogencous advance in the techniques
of propulsion, ballistics and aerodynamics, servomechanics, electronics, and
human survival.

The idea of complete continuity in the word aerospace is extremely im-
portant in all phases of Air Force operations. Aerospace must be recognized
in its entirety when analyzing our concepts, when examining the performance
capabilities of our weapons, and when determining the structure and disposi-
tion of our forces.

The basic characteristics we have associated in the past with air power—
range, mobility, flexibility, speed, penetrative ability, and firepower delivery—
continue to apply in aerospace power. The Air Force must exploit these char-
acteristics to the fullest—in the design and development of new weapons, in
our concepts, and in our organizational structures—as our proper contribution
to national security. Since the frontiers of military weapon technology lie pri-
marily in aerospace, the forces designed to operate in this medium will con-
stantly reflect dynamic and substantial changes in quantity, quality, and char-
acter as we move into the future.

Because aerospace forces, by their very nature, are inherently capable of
operating anywhere at any time, the entire structure of nations is exposed to
the influence of their operations. The weapons which will present the most
serious and immediate threat to our Nation's security during the coming years
—as they do today—will be aerospace weapons as represented by aircraft, bal-
listic missiles, and manned and unmanned advanced aerospace vehicles. The
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offensive and defensive systems which will ensure our ability to maintain mili-
tary predominance and to pursue our national objectives successfully will be
aerospace weapons. Thus the ability of the United States to meet the growing
threat must be based primarily upon the existence of strong ilitary aero-
space power.

Strong military aerospace forces are essential to provide this country with
a powerful instrument for achievement of its national objectives. These forces,
in concert with those of the other military services, are designed for five basic
purposes: First, to deter general or small wars. Second, if general war occurs,
to defeat the enemy as quickly as possible. Third, if a small war occurs, to con-
duct selective operations wherever required for the prompt resolution of the
conflict under acceptable circumstances. Fourth, in situations when the United
States and the Free World are challenged, to conduct, as directed. those opera-
tions which will further the interests of the United States and its allies. Fifth,
under normal circumstances, to perform services for the benefit of people
evervwhere.

Today we are faced with the ironic situation in which this country’s quest
for peace since the end of World War II has led the United States to create
the most powerful military striking force in the history of the world—not for
reasons of aggression but for reasons of defense. Full appreciation of the cate-
gorical necessity of this policy is essential to any approach to the problem of
national security.

Basically it comes down to a very simple statement. Defense alone cannot
prevail. Even an invulnerable defense which could prevent us from being
defeated would not, by itself, permit us to achieve victory. This Nation must
possess powerful striking forces which present potential enemies with the
probability that they might lose should they initiate attack. Thus our ability
to prevail, should general war occur, serves as the deterrent. The priority re-
quirement—until the time when all men consent to be ruled by law—is an
offensive force sufficient to defeat an enemy in the event deterrence fails.

The offensive and defensive operations of the United States aerospace
forces must, of course, be closely linked to achieve full over-all effectiveness.
This requirement is intensified with each increase in the speed and striking
power of new aerospace weapons which aggressors could bring to bear upon
the United States and its allies. Our aerospace forces must be designed and
employed primarily to counter the enemy aerospace threat at its source as well
as en route and at the actual points of attack. In the event war should occur,
the destructiveness of advanced aerospace weapons permits no alternative to
the elimination of an enemy's aerospace striking power as a matter of urgent
priority. This must be done as far away as possible from our own country. We
cannot permit the enemy to reach his chosen targets with weapons of mass
destruction.

The forces and resources provided in the total Air Force structure con-
tribute substantially to deterring local wars or limiting their spread. For if
a local aggression is undertaken and fails, the same aerospace power stands as
a deterrent to deter the aggressor from extending the conflict in the hope of
recovering his initial losses in a larger arena.
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Should this country become involved in small wars, aerospace forces can
be in action quickly and effectively. The Air Force has concentrated on im-
proving its procedures to deploy on minimum notice selected elements of its
tactical forces, wherever and whenever required. Aerospace power’s capability
for quick reaction anywhere in the world—measured in hours, not days—with
potent firepower and Hexibility—makes it particularly suited to applying the
right amount of force at the right place and time with a minimum of cost
and effort.

The characteristics of the Air Force as a military instrument have proved
very useful in the so-called cold war. The Berlin airlift was typical of its pos-
sible uses. The deployments of our composite air strike forces in the Lebanese
and Formosan situations are other examples. These instances demonstrated
how quickly such forces could reach emergency areas. Evidence of this capa-
bility bolsters the morale of free nations and enhances their confidence in the
strength and ability of the United States to fulfill its commitments.

Aerospace power plays an important role as a constructive instrument for
peace. Whenever aerospace power has been used to demonstrate the innate
friendliness of Americans and their concern for the welfare of people of for-
eign nations, the impact has immediately been good. The assistance which the
Air Force has been able to render in peacetime disasters offers prime examples
of its influence. There have been many instances of such aid, in Pakistan,
Laos, Morocco, Mexico, South America, and elsewhere. Disaster operations,
mercy missions, supply flights, and storm reconnaissance are all evidence of
aerospace power’s readiness and strength for the good of mankind.

No one can foresee all the military or peaceful applications which will
develop as we attain more advanced capabilities in our aerospace forces. The
possibilities are limitless. Nevertheless I am convinced that the nation or com-
bination of nations which achieves the dominant military position in aero-
space will hold the key to future military security. In addition, our aerospace
predominance will permit exploitation of this strength for peaceful purposes.

Today United States aerospace power is the Free World’s primary instru-
ment in seeking these conditions while operating in the sensible atmosphere.
Operations farther out in aerospace will play a like role in the not-too-distant
future. Events are moving rapidly in this area, and we must press to extend
our operational capabilities in aerospace with the utmost urgency.

Historically the military have sought to “hold the high ground.” In de-
fense activities today, aerospace represents the high ground—the arena of
unlimited horizons. Our job: hold the high ground by ensuring aerospace
power supremacy for our Nation.

Headquarters United States Air Force
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e Aerospace Force: 1000—1070

No prophet is needed to foresee in the next decade another phenomenal
advance in the capabilities of aerospace power.

By any terms that have meaning for military decision, the coming
decade promises manned and unmanned weapon systems with the four
qualities the planner\~ has always dreamed of: unlimited range, un-
limited altitude, hypersonic speed with maneuverability, and virtually
unlimited firepower. Both Free and Communist worlds may be ex-




pected to develop this enormous potential; the balance of power will
probably be delicate at many points.

If these soaring capabilities promise great military potential,
they also demand great military responsibility. Especially they call
for an integrity of aerospace power as never before—in concept and
doctrine, in command and control, in mutuality of offense and defense,
in the support structure. Never before have military potentials put so
high a premium on the right mix of forces at the right time, on the
synchronized fruition of concept, machine, man, and employment.

In broad introduction to this challenge that is addressed to the
planning and exercise of the national defense, Part I presents a per-
spective on aerospace power to 1960, a review of the present aerospace
force and its follow-on projection out to 1965, and a prediction of the
major additional systems that will come into the inventory by 1975.



Evolution of Aerospace Power

LiEUTENANT GENERAL WALTER E. Tobb

SAF aerospace power is the product of the steady and often spectacular

development of the Air Force since 1945. This development has been
shaped by technological. strategic, and doctrinal considerations that have
also profoundly influenced and acted on one another. It has been affected by
still other considerations—availability of money, estimate of threats to
national security, interservice differences—but these have not greatly changed
the main outlines established by technology and doctrinal concepts. These
main outlines have pointed purposefully toward aerospace power that will
far transcend the air power of the past but will of necessity be derived from
it. Knowledge of the nature of the Air Force of 1945-1960 is essential to an
understanding of future aerospace power.

Heritage of World War II

The U.S. Air Force that was maintained in the years between World
War II and the Korean War was deeply rooted in the technological and
doctrinal environment created during World War 1I. Dominating all other
considerations in the minds of air leaders—especially General H. H. Arnold
and General Carl Spaatz, who headed the Air Force in the early postwar
years—was the belief that the experience of the war had validated their
confidence in strategic bombardment as the prime mission of air power. To
cap their convictions, the advent of the atomic bomb at the very end of the
conflict had added a magnitude of authority to strategic bombardment pre-
viously undreamed of by its prophets and practitioners. It was, therefore,
foreordained that the Air Force of the future would be built primarily
around the strategic air arm, to which the tactical forces were required to
defer.

‘The Army Air Forces, in the main, had waged offensive war during 1942
1945. By 1945 the need for air defense had diminished, and it had virtually
disappeared except in a few areas, principally China. The lessons of air
defense therefore were not brought home to the Americans as feelingly as
they were to the Germans and the Japanese. Although the AAF leaders were
aware of these lessons, for doctrinal reasons they accorded air defense a
lesser role in the Air Force structure they were planning for the postwar
period.

AAF tactical air operations during World War II had been eminently
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successful in teaming with the ground forces to win the war on land. Tactical
air forces in theaters of operations throughout the world had demonstrated
that they could operate most successfully under centralized control of an
air commander rather than in small packets parceled out to a number of
ground force commanders. This principle came to be official Army doctrine
and was reafirmed after the war by the Army Chief of Staff, General Dwight
D. Eisenhower. Nevertheless it was destined to become a continuing issue
between the Army and the Air Force, persisting throughout the 1950’s. But
in 1946 the impact of the atomic bomb had caused the tactical air function
to shrink drastically in the eyes of AAF leaders, and afterward, in spite of
the Korean War experience and pressures from outside the Air Force, it
fought for but never quite attained the eminence it had enjoyed before and
during World War II.

During World War II the AAF operated in almost every area of the world,
including even the Soviet Union. Linking the widely dispersed theater air
forces with the United States became the function of the global Air Transport
Command. Within the theaters, air transport agencies performed a like
service, including such huge undertakings as the Hump airlift from India
to China. Large troop-carrier organizations within the theaters served alter-
nately for combat airborne operations and supply airlifts. The continuing
oversea military commitments of the United States after the war—commit-
ments which grew after the initial withdrawal from the battle zones—
required the continuation of a global air transport agency and the main-
tenance of a substantial combat airlift capability. How best to delineate the
roles and functions of air transport and combat airlift continued to be a
periodic issue, again with strong budgetary roots, within the Air Force and
between the Air Force and the Army.

The end of the war signaled the beginning of what was perhaps his-
tory’s most precipitate voluntary retreat from an apogee of military might
by a triumphant power. Within months the hasty and near-chaotic demobili-
zation had reduced the combat effectiveness of American military forces to
the point where commanders could no longer carry out assigned missions.
AAF manpower fell from 2,253,000 on V-] Day to 485,000 at the end of
April 1946 and to 303,000 at the end of May 1947. Aircrew strength dropped
from 413,890 on V-] Day to 24,079 in June 1947. The decline in combat-
effective units was even more meaningful—from 218 combat groups on V-]
Day to 2 groups in December 1946. Although the AAF actually had 52 combat
groups in being in December 1946, fully 50 of these were ineftective.

It was within this context of confusion and ferment that the AAF sought
to realign its forces to achieve a measure of stability and at least a minimum
effective combat force. General Spaatz, General Arnold’s successor as AAF
commander in February 1946, ordered, effective 21 March 1946, a reorganiza-
tion of combat forces based on concepts derived from World War II experi-
ence. Three new functional commands—Strategic Air Command, Tactical
Air Command, and Air Defense Command—replaced the geographic air
forces under which AAF combat strength in the United States had formerly
been grouped. The remainder of the AAF structure remained the same, with
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five supporting commands in the United States and five oversea commands, of
which the United States Air Forces in Europe and the Far East Air Forces
were the largest and most important.

To provide the necessary strength for its mission, the AAF projected in
1946 a program for the creation of a combat force of 70 groups and 22
specialized squadrons. In 1947 the President’s Air Policy Commission, headed
by Thomas K. Finletter, confirmed this program as the minimum level for
national defense; but not until the Korean War completely altered the
national security perspective did the Air Force receive the funds it needed
to build to 70-group strength. The experience of the Air Force in the post-
World War 11 years, then, was one of attempting to attain a high level of com-
bat effectiveness with a minimum, and usually inadequate, allocation of
resources. This stringency of resources continued, even though the primacy of
air power in the national defense was formally recognized in September 1947
by the legal reconstitution of the Army Air Forces as the United States Air
Force, to form with the U.S. Army and the U.S. Navy a National Military
Establishment of three services.

The heaviest burden fell on the Strategic Air Command—by design
as well as by necessity. Strategic air power, the Air Force held, provided the
surest and most effective way for the United States to discharge its military
responsibilities in the world community—responsibilities that would inevi-
tably grow rather than decrease after the initial headlong withdrawal from
oversea areas in 1945—46. In the atomic bomb the United States possessed
the most powerful and decisive weapon in existence, and sac alone had the
ability to deliver the bomb against distant targets. sac would constitute
therefore a powerful striking force in being that could overwhelm and de-
stroy any potential adversary of the United States. Further, it seemed to many
USAF leaders, its existence would serve to dissuade, even deter, a potential
aggressor from attacking the United States.

But in 1946 the reality of sac power was a far cry from the concept.
Nine bombardment groups, equipped chiefly with B-29's and B-17's, and
two fighter groups with P-47's and P-51's, made up sac's strength in the
spring of 1946. There were only three jet planes—P-80 Shooting Stars—
among the 600 aircraft in the command's inventory. On 1 May 1946 when
sac received officially the responsibility for using the atomic bomb in time
of war, it had only one unit—the 509th Composite Group at Roswell Field,
New Mexico—capable of delivering the bomb. The 509th, which had dropped
the atomic bombs on Hiroshima and Nagasaki, was also the only group
in sAC capable of sustained combat operations.

Obviously this command was not prepared to carry out its mission of
conducting long-range operations in any part of the world at any time. Its
planes could not attack intercontinental targets from the United States,
and it had no adequate bases overseas for use in an emergency. As a deterrent
to aggression in its earlier years sac was far more symbol than reality, but the
awesome drama of Hiroshima and Nagasaki lent substance to the symbol and
established it firmly in the world’s consciousness.

In the years before the Korean War, under the leadership first of



12 AIR UNIVERSITY QUARTERLY REVIEW

General George C. Kenney and then, beginning in October 1948, of
Lieutenant General Curtis E. LeMay, sac moved slowly but purposefully
toward creation of an eftective atomic strike force. After the Air Force became
a separate military service in 1947 and could more readily follow its own in-
clinations, sac could be strengthened. But even though it received top prior-
ity among the usar combat commands, sac still lacked bases, planes, equip-
ment, and trained manpower, and it had to do its job with inadequate
resources.

Disturbed world conditions that produced at first periodic tensions and
subsequently an almost continuous tension that came to be called “cold
war” served to enhance the importance of sac as the key to the Nation's
military security. By the end of 1947, sac had 50,000 officers and men and
16 bombardment and 5 fighter groups, but few of these were fully manned
or operational. In 1948 the first postwar bombers—the B-50, a much-improved
B-29 design, and the very heavy B-36—joined the B-29 in the inventory.

The Berlin Airlift in 1948-49 and the explosion of an atomic device by
the Russians in August 1949, at least three years earlier than anticipated
by the United States, forced incredsed urgency in the buildup and moderni-
zation of sac, but the resources available for the purpose still remained
limited. The arrival of the B-36, especially in its later improved form, gave
sAc an aircraft with near-intercontinental range and caused the B-29 and the
B-50 to be classed as medium-weight and medium-range bombers. Early in
1950 sac had 3 B-36 wings, 11 wings equipped with B-29's and B-50's, 3
strategic reconnaissance wings, and 2 fighter wings grouped under the
Second, Eighth, and Fifteenth Air Forces.

The Air Force concept of strategic air power as the Nation's first line
of national defense and its efforts to claim for sac first priority within the
defense establishment did not go unchallenged. The competition for funds
allocated to national defense, especially after 1947, sharpened differences in
strategic thinking, particularly between the Air Force and the Navy, and
eventually led to a public airing of the differences in 1949. Previously in
March 1948 at Key West, Florida, and again in August 1948, at Newport,
Rhode Island, Secrctary of Defense James V. Forrestal presided over con-
ferences with the Joint Chiefs of Staff out of which came agreements on the
delineation of service missions. The Air Force received primary responsi-
bility for strategic air warfare, but this did not lay at rest the controversy
over the merits of strategic bombardment, ot which the B-36 became at
once the symbol of Navy dissent. The subsequent Congressional investigation
in 1949 did not uphold the Navy's indictment of strategic bombardment.

The pre-eminence of sac within the Air Force had a profound eftect on
the other major combat commands. When the Air Defense Command came
into existence in March 1946, its commander, Lieutenant General George
E. Stratemeyer, had on hand four understrength fighter squadrons and one
training unit equipped with a few World War II radar sets. In March 1948 the
American military governor of Germany, General Lucius D. Clay, warned that
as a result of the Communist seizure of power in Czechoslovakia war might
break out suddenly at any moment. When the Air Force thereupon ordered
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Apc to establish air defenses in the northeastern and northwestern sections
of the United States and in Alaska, there was only one radar warning station
in operation in the United States. In Alaska four radar sites were in opera-
tion a few hours each day.

The Air Force had previously approved, in 1947, a plan for a major
aircraft control and warning network, and in March 1948 at the Key West
Conference the Joint Chiefs of Staff had assigned to the Air Force primary
responsibility for continental air defense. But resources do not necessarily
accompany responsibilities, and not until 1949 did apc receive funds to build
a modified and smaller version of the warning net, to be ready in 1952. In
August 1949, when the Russians broke the U.S. monopoly on atomic power,
the need for effective air defense of the United States entered a new and more
acute stage. By giving priority to fighter and radar squadrons, the Air
Force rushed to completion by mid-1950 a temporary network of 44 radar
sites in the northeastern and northwestern sections of the country. It also
accelerated construction of the longerrange permanent system and dis-
persed abc interceptor squadrons over more bases.

The tactical air function could not achieve the degree of unity enjoyed
by the strategic and air defense functions. Because of oversea commitments,
which grew with the passage of time, forces had to be divided between the
Tactical Air Command and the theater air forces that were continued after
World War II. The size and strength of Tac and the oversea air forces fluctu-
ated in accordance with changes in the international situation and the
allocation of funds. At the end of 1946, Tac had only six combat groups,
and its aircraft were all out of date with the exception of the A-26, a tacti-
cal bomber. Tac began receiving jet aircraft in 1946 with the arrival of
the P-80, followed in 1947 by the B-45 and the F-84.

The intense competition for men and money within the Air Force
led to the subordination of both TAC and Apc as “operational” commands
under the new Continental Air Command on 1 December 1948. All of TAC's
11 combat groups were assigned to ConAC, which could use them for either
air defense or tactical air missions as necessary.

U.S. Air Forces in Europe, Far East Air Forces, and the other oversea
commands suffered from the same problems and deficiencies that beset
Tactical Air Command. Lack of trained men, aging aircraft and equip-
ment, lack of capability in such important elements of air power as reconnais-
sance and transport, and the burden imposed by the performance of other
functions, especially air defense, severely hindered the development of these
commands into effective fighting forces. The Korean War threw into imme-
diate and sharp relief these deficiencies in tactical air in the United States and
the Far East.

A Jet-Atomic Air Force

Taz onset of the Korean War found the Air Force far short of the 70-
wing goal it had set itself as the minimum air power requirement for
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national security. Indeed it had been trying to support 48 wings with
funds that were sufficient for only 42 combat-effective wings. The Berlin
Airlift and the emergence of the Soviet Union as an atomic power yet had not
convinced the U.S. Government and public of the need for an immediate
and substantial expansion of American military strength. And even the
Korean War provided only a minimum stimulus to large-scale expansion,
until the intervention of the Chinese Communists in November 1950 com-
pletely altered the nature of the conlflict.

The Air Force had felt increasingly the pressure to maintain a force
in-being powerful enough to cope with any potential of attack upon the
United States. Additionally there was the requirement for the defense of
Western Europe, as organized under terms of the North Atlantic Treaty
signed in the preceding year. The related military plan involved a major
reliance upon the strategic bombing capability of the U.S. Air Force. In 1950,
before the attack upon South Korea, the forces available to NATO in Europe
counted only 12 divisions and 400 aircraft. Confronted by the potential of
some 175 divisions in the well-equipped standing armies of the Soviet Union,
which were backed up by Satellite divisions and Soviet reserve divisions that
brought the total to 400, the few NaTo divisions were for the most part
poorly armed for combat and poorly trained and were scattered for occupa-
tion duty rather than deployed for an active defense. Supporting them in
the theater was little in the way of armor, prepared positions, heavy artillery,
secure lines of communications, or even adequate ammunition. Although ad-
ditional troops were ultimately available from the national forces of the
signatory powers, only the nuclear-armed, long-range striking force of the
American Strategic Air Command counterbalanced the vast Soviet man-
power and furnished the sustaining weapon of NATO to deter assault upon
free Europe.

The inability to build a fully potent force in-being had thus kept the
Air Force in a state of almost constant alarm, especially after the first Soviet
atomic explosion occurred ahead of schedule and gave warning of an
imminent counter atomic threat to the United States. But it took the Korean
War—and the evidence it gave of Soviet willingness to probe Free World
defenses—to awaken the Nation to the fact that the price of national security
was high and was increasing rapidly. Realization that the chief threat
developing to the security of the United States came from the incipient
Russian atomic air power and that it could best be countered by superior
U.S. air power helped to create an environment in which it became possible
for the Air Force to obtain essential increases.

But as late as June 1950 the force programs had been aimed toward
contraction rather than expansion of UsaF strength, and in Korea, the site of
actual warfare, the Air Force had to fight at first with the forces it had on
hand in the Far East Air Forces. That these forces proved adequate must
be ascribed more to the deficiencies of the North Korean and Chinese Com-
munist air forces than to the readiness of the U.S. Air Force for combat. To
meet the North Korean aggression, FEAF had some 33,000 officers and men
organized under three air forces scattered over the Far East from Saipan to
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Okinawa and the Philippines. It had 7 combat wings and a total aircraft
strength of more than 1100, including 423 F-80C's. The primary mission as-
signed to the Far East Air Forces was the air defense of the U.S.-occupied
regions in the Far East. Assigned only as subordinate missions were the main-
tenance of “an appropriate mobile air striking force” and the provision of
“air support of operations as arranged with appropriate Army and Navy
commanders.” Essentially, then, FEAF was an air defense force in June 1950
—and one with declining strength that would have shrunk still more but for
the beginning of hostilities.

It took time to convert FEAF's Fifth Air Force into an effective tactical
air force and to reinforce it with additional combat units and higher-perform-
ance aircraft from the United States. As in World War 11, all the aircraft
used in Korea had been designed before the beginning of hostilities. Later-
model F-84’s suitable to serve as jet fighter-bombers did not arrive in numbers
until the second half of 1952, and F-86 interceptor fighters were scarce to
the end. Fortunately the superior skill and tactics of American fighter pilots,
and better gunnery aided by the superior gun sight and armament for the
mission, more than compensated for the F-86's somewhat inferior Hight
characteristics in comparison with the Russian Mig-15, which was supplied in
overwhelming number to the Chinese Communist Air Force. The Air Force
was, however, never able to provide FEAF with adequate photographic re-
connaissance, night intruder aircraft, all-weather interceptors, modern jet
bombers, or enough F-86 day intruder fighters for bomber escort. Much
of the action was conducted with World War 11 survivals in the inventory,
many dug from storage.

The grave shortages revealed by the Korean War in the usar force
structure, the developing capability of the Soviet Air Force for atomic attack,
and the commitments for reinforcing the North Atlantic Treaty Organization
inspired authorization for a large increase in Air Force strength as the
primary element of the massive American rearmament begun in 1950 by
the Truman Administration. Force level goals for the Air Force were raised
from the pre-Korean 48 wings to 95 combat wings, to be reached by June
1952. In late 1951 a 143-wing program was approved and scheduled for
completion in mid-1955, but in 1952 the President decided that the program
should be “stretched out" a year longer for reasons of economy and because
of the rapid changes in technology.

The requirement for oversea bases became especially imperative as the
urgency to counter growing Soviet atomic air power became more pressing.
Earlier, in 1948, when the Berlin Airlift served as a spur to action, the
British had agreed to the construction of sac bases in Great Britain. Addi-
tional agreements with foreign countries between 1950 and 1953 led to the
construction of sac bases at Thule, Greenland, and in Morocco and Spain.
These provided the Strategic Air Command with the advance bases to give
its bombers the necessary combat radius. The Korean War required the
development of an impressive base structure in the Far East. In Europe the
large contribution of usAFf tactical air and air defense forces to NATO meant
the construction or expansion of numerous bases for the Air Force in western
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Europe. Extensive base construction in the United States involved mainly
modernization or expansion of existing bases.

In 1953 the Eisenhower Administration reviewed national military policy
within the broadest possible context, including the international situation,
the U.S. economy, and technological change. There emerged from this “new
look” general guidelines for the ordering of a military establishment keyed
to the concept of “security with solvency.” Since a strong military posture
must be maintained over an indefinite term of years, of equal necessity it
must be maintained at a cost that would not bankrupt the Nation. The
Eisenhower Administration therefore determined to place greatest reliance on
the technological primacy of the United States that permitted superior air
power and exploitation of advanced weapons for economies in manpower and
in conventional forces.

Substantially the new policy intended to abandon conflict with an aggres-
sor on his own terms and in actions of his choosing. Instead it called
for U.S. forces of overwhelming retaliatory power that might be applied in
the manner that the United States deemed to its own best advantage in
response to aggression. Particularly it was hoped to maintain this power at
a magnitude that would deter attack upon the United States or its vital
interests abroad, and thus avoid war on major scale. Essentially this power
would rest upon the primacy of American air power.

Since the eftect of the new policy was to place first emphasis on air
power, the Air Force suffered less than the other two services in the post-
Korean retrenchment of military strength. In December 1953 President
Eisenhower approved a 137-wing goal to be reached by the end of June 1957.
This resulted in significant shifts in the apportionment of funds among the
military services. Prior to the Korean War there had prevailed the general
principle of a “balance of forces,” which called for a three-way split of
money among the services so that each received roughly the same amount.
This principle went by the board beginning with fiscal year 1955, when the
Air Force received more than 40 per cent of the new funds granted the
Department of Defense; in fiscal years 1957 and 1958 the Air Force received
almost half the new funds.

While the Air Force gained much from this readjustment of resources
among the services, it was still not in a position to buy all the air power
that it considered desirable for the performance of its mission as the Nation’s
prime military force. The Administration maintained tight ceilings on the
over-all defense budget that served to restrict the allotment of funds to the
Air Force as well as to the other two services. Within this financial framework,
the Air Force continued the first-priority development of an atomic striking
force and an accompanying continental air defense system.

The Korean War revealed that the Air Force had been forced to sub-
ordinate its tactical air and air defense missions in order to concentrate on
the Strategic Air Command, but it may be argued that the existence of sac
in 1950 inhibited the Chinese and their Soviet ally from spreading the war
beyond Korea. sac had been concentrating since 1947 on building an atomic
bombing force, and after June 1950 it dramatically accelerated this program.
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Eventually all the bomber wings acquired a capability to use atomic weapons.
A degree of training and logistical effort was involved that fur transcended
previous experience.

Since 1944 the Air Force had pursued major programs to develop jet
bombers, for the rapid improvement in jet fighter performance meant
ultimate doom to sac’s conventional bombers—the B-29, B-50, and even the
B-36. The first medium jet bomber—the B-47 Stratojet—arrived in sac late
in 1951, and B-29's and B-50's began going out as B-47 wings were formed.
All B-29’s were gone by the end of 1954 and all B-50's by mid-1955. The huge
B-52 Stratofortress began replacing the B-36 in 1955, and all B-36's were
gone by early 1959, leaving sac with an all-jet bomber force. As a successor
to the B-47, already showing fatigue by the end of the Fifties, the first
supersonic jet bomber—the B-58—entered sac operational units in the summer
of 1960. It is planned that the B-58 will re-equip only a portion of the
B-47 units.

For more than a decade after World War 11, sac persisted in maintain-
ing a force of fighters to provide escort for the bombers. This policy was the
result of World War 11 experience showing the importance, even indispensa-
bility, of fAghter escort for bombers facing stout fighter opposition. sac in-
creased its fighter strength from two wings—one F-51 and one F-84—at the end
of 1948 to six wings—all F-84—by 1957. But by then the handwriting on the
wall was unmistakable: the growing effectiveness of air defense systems and
the large margin of superiority of the jet fighter over the jet bomber spelled
the end of the traditional bomber formation—and therefore the function of
escort fighters. Consequently sac relinquished its fighter wings in 1957, trans-
ferring most of them to Tac and inactivating the others.

Also by 1957 sac had the bases, equipment, techniques, and skilled man-
power to make it a truly global force. The overriding problem of developing
the “long reach”—the ability to strike any target in the world from bases
in the United States and elsewhere—had been solved. Oversea bases contrib-
uted much, but aerial refueling proved the major factor in giving sAcC's
bombers intercontinental range. Beginning in 1948 with 2 refueling squad-
rons, sac built up a tanker force of 36 refueling squadrons by 1955 and an
even larger one by 1960. The advent of the jet bombers created a need for
a jet tanker; the KC-97 was not adequate because it lacked the speed and
ceiling to refuel jets efficiently. The KC-135 provided the answer, and in
1960 sac had more than 300 of these jet tankers, which could refuel aircraft
at speeds of 500 miles per hour and at altitudes of more than 35,000 feet.
Refueling became standard practice for whole bomber formations, and sac
planes averaged thousands of aerial refuelings per week.

Employment of the swifter jet bombers improved sac’s capacity for
penetrating enemy defenscs. The fast B-47's and B-52's flew singly or in
small formations under cover of bad weather or darkness, using speed, decep-
tion, and evasive tactics to penetrate to the target. Advanced bombing
techniques also improved the chances for accurate hombing and escape of

the attacking bomber.
The Korean War and the fears that it periodically inspired of a larger
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war, coupled with the growing evidence of Soviet atomic air power, spurred
development of an air defense system not only for the United States but
for all North America. On 1 January 1951 the Air Force restored the Air
Defense Command as an independent and major command and placed under
it all usaF components with the primary duty of air defense. Since a com-
plete air defense system involved the Army and the Navy as well as the Air
Force, the Joint Chiefs of Staft agreed, after prolonged discussions, that there
should be a joint command for continental air defense. On 1 September 1954,
the Continental Air Defense Command, charged with the air defense of the
United States, was established under the Joint Chiefs of Staff, with the Air
Force as executive agent. The new joint headquarters, at Colorado Springs,
Colorado, under a usarF commander, had operational control over designated
forces of the three services, including Air Defense Command, and the princi-
ple of joint control was applied down to the air division level.

Effective air defense of the North American continent was not possible
without the full collaboration of Canada. The two countries had been in-
tegrating their air defenses since 1951, and on 12 September 1957 they
took the next logical step, establishment of an integrated headquarters, the
North American Air Defense Command (Norap), at Colorado Springs. Un-
der an American commander and a Canadian deputy, NorAD assumed control
of American and Canadian air defense operations in accordance with a single
plan approved by both countries.

The threat to the United States from the atomic bombers of the Soviet
Air Force grew steadily during the decade beginning with the outbreak of
the Korean War. From copying old B-29’s and naming them Tu-4’s the
Soviets progressed in the second half of the decade to sophisticated jet bomb-
ers that approached the performances of the B-47 and B-52. It seemed likely
in 1957 that their long-range bomber force would eventually equal and then
exceed sac in strength, but the remarkable Soviet success in the development
of ballistic missiles, stunningly dramatized by Sputniks I and II, apparently
caused a major shift in policy. The bomber force grew slowly after 1957 as
the Soviet Union directed its efforts towards the long-range ballistic missiles
that seemed to ofter a quicker and more eftective means of tipping the scales
of offensive power in their favor.

By 1960 a formidable North American air defense system had been
fashioned against bombardment aircraft. The completion of the 75-station
permanent system radar network in April 1953 was followed by construction
ot the Pinetree Line, of some 30 radar stations along the U.S.-Canadian
border. But air defense of North America could not begin at the 49th par-
allel, and additional warning lines were built across Canada and extended
on both sides of the continent into the Atlantic and Pacific oceans. The
northernmost detection and warning network—the Distant Early Warning
Line within the Arctic Circle—was begun in 1955 and became operational in
1957, and the intermediate Mid-Canada Line was constructed along the
55th parallel. These early-warning systems ultimately were Hanked by addi-
tional radar nets in Alaska and the Aleutians on the west and Greenland on
the east. usaF and Navy early-warning patrol aircraft, Navy picket ships, off-
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re Texas Towers, and the Ground Observer Corps completed this vast
wwork designed to give the earliest possible warning of attack.

To cope with aircraft attacks, Air Defense Command relied on a large
terceptor force equipped with modern planes armed with missiles and
ets. The basic need was for an all-weather interceptor that could fly
er any condition, day or night. By the end of 1954, apnc’s 55 squadrons
{ interceptors were equipped with all-weather F-94C, F-89D. and F-86D air-
t. In their turn these interceptors gave way to the “‘century series” air-
aft—Arst the F-102A and then the F-104, F-101B, and F-106. The last
| two carried MB-1 Genie nuclear air-to-air rockets for bomber intercept, and
- most of the others carried a varied assortment of armament, including the Fal-
“con and the Sidewinder guided aircraft rockets. After reaching a peak equiva-
- lent to 32 interceptor wings in 1957, surength declined to 25 wings in 1960 as
" the ballistic missile threat increased.

The role of the Army in air defense derived from its control of anti-
aircraft artuillery. In the 1950°s guns began to give way to missiles, and
the Army placed great emphasis on the development and maximum deploy-
ment of the Nike family of interceptor missiles. Although its Nike units
were under the operational control of coNap, competition developed between
the Army and the Air Force for ultimate control of ground-to-air missiles of
the air defense system. The fundamental difference between the two services
centered about the Army’s point-defense concept versus the Air Force’s
area-defense concept. The Army stationed its guns and missiles in the vicini-
ties of the targets they were to defend, whereas the Air Force believed in
meeting attacking bombers with interceptors and missiles as far from the
target as possible. The Army placed its faith in high reliability of its weapons,
while the Air Force believed in gaining warning time for a maximum effort to
prevent attackers from even approaching the target. Today's air defense
system represents the meld, under coNap operational control, of the most
effective features of both concepts. The near future, however, promises a
serious need for defense against air-launched missiles carried by bombers
and launched from several hundred miles out from target. This trend should
lead to more emphasis on the Air Force concept of area defense.

With the advent of missiles on a large scale it appeared that the role
of interceptors would decline. The Air Force developed and brought into
operation in 1960 the IM-99 Bomarc interceptor missile—a mach-3 pilotless
aircraft launched from the ground that could seek out and destroy enemy air-
craft at distances of several hundred miles. For control of Bomarc missiles
as well as piloted interceptors, the Air Force had sack, developed since 1953,
a semiautomatic ground environment system built around giant automatic com-
puters. Once again these developments were in danger of being overtaken
by strategic and technological events almost as soon as they came into opera-
tion. In 1960 the Air Force had to look ahead to creation of an effective de-
fense against ballistic missiles.

The Korean War and the need for substantial forces to meet the
!.S. commitment to NATO lent impetus to the revitalization and moderni-
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zation of the Tactical Air Command and the oversea combat commands. The
Air Force restored TAC to major command status on 1 December 1950 and
returned to it from ConAC full control of its own units, including 520
aircraft of mixed vintage. In 1951 the command had grown to 25 tactical
wings and more than 60,000 officers and men. But much of its strength had
to go to build up the Far East Air Forces and the United States Air
Forces in Europe. In 1952 tAC sent the 49th Air Division, with two wings,
to England where it had the primary mission of conducting atomic opera-
tions 1n support of NATO against air aggression. By June 1953 tac had sent
to USAFE, for support of NATO, 8 combat wings and some 15 specialized
units.

During the period of the Korean War the Air Force directed the
development of tactics and techniques for the use of atomic weapons by
the aircraft and missiles of tactical air forces. Particularly important in
creating this capacity was the development by 1953 of a low-altitude bombing
system that enabled fighter-bombers to deliver atomic bombs accurately and
escape the eftects of the ensuing blast. The tremendous speed of the fighter-
bombers and their versatility shortened the lives of the light bombers—B-57's
and B-66's—almost all of which were gone from the inventory by 1960. The
F-84 and the F-86 gave way to the supersonic century-series aircraft—the F-100,
F-101, F-104, and F-105, the last being the most advanced in performance.
The first usaF surface-to-surface tactical missile—the TM-61 Matador—came
into operational use overseas in 1954. A more advanced version—the TM-76
Mace—began entering the inventory in 1960. These missiles, capable of being
equipped with nuclear warheads, augmented actual and potential USAF
strength in oversea areas where they must be deployed because of their limited
range—up to 600 miles.

The major problem facing TAc in the Fifties was to find techniques
for deploying its strength to oversea areas instantaneously in time of
emergency or war. The possibility, and even likelihood, of little wars and
incidents, logically to be anticipated after Korea, required great flexibility
from American air power. To meet this requirement, Tac developed highly
mobile composite air strike forces (casF) that could react within hours to
emergency calls. These forces could be adjusted in size, composition, and fire-
power to meet any given war or emergency situation. With the help of
aerial refueling, a whole casF could fly nonstop across the oceans en route to
Europe, the Middle East, the Far East—indeed to any trouble spot in the world.
The Lebanon and Taiwan incidents in 1958 provided excellent tests of
the ability of TAC's composite air strike forces to respond to trouble far
from home. The deployments, on the whole, were successful, but they
also revealed deficiencies that would have to be remedied. Better tankers and
more and better-equipped bases were needed to speed up the movement
of these forces.

The global airlift mission of the Air Force has been met by the Mili-
tary Air Transport Service, a major usaF command and also a Department
of Defense agency, organized in 1948 by merger of the usaF Air Transport
Command and the Naval Air Transport Service. The prime mission assigned
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to MATs was to meet the wartime requirements of the Department of De-
fense. This involved strategic support of the sac striking force by airlifting
men and materiel, support of other usaF commands, and strategic airlift
of ground forces as required by the Joint Chiefs of Swalf. Specifically ex-
cluded from the MATs mission was responsibility for tactical air transport
of airborne troops and for the initial supply and resupply of units in for-
ward combat areas. This function remained with the troop carriers assigned
to Air Force combat commands.

MATs demonstrated its value during the Berlin Airlift of 1948-49 and
the Pacific airlift of the Korean War period. During the Lebanon and
Taiwan crises of 1958 it participated in or operated airlifts to the affected
areas. Much of the success of these and other MATs airlifts depended on the
activities of four MATs technical agencies: Air Rescue Service, Air Weather
Service, Air Photographic and Charting Service, and Airways and Air Com-
munications Service. The greatest problem facing mATs during its entire
history has been the maintenance of a force of modern aircraft. Development
of transport aircraft consistently lagged behind combat aircraft, and indeed
MATS lagged behind the best civil airlines in its equipment. In 1960 Congress
authorized limited funds for beginning an interim modernization of the
MATs force of almost 500 four-engine aircraft.

Towards the Missile Era

THE missile era was foreshadowed by the German V-weapons of World War

1, but the technological breakthroughs that made it possible came much
more rapidly than expected. It is likely that these breakthroughs might have
come even more quickly had the U.S. Government allocated more resources
for the purpose in the decade after World War Il and had the Air Force
used more of its resources for development of ballistic missiles. But between
1945 and 1950 the Air Force had to make the hard choice between present
and future, and the limited funds available gave little opportunity for
the kind of compromise between the two it would have preferred. Sheer
necessity demanded that first priority go to a minimum force in-being—and
even this was not attainable during those years.

The increased funds that became available during the Korean War
made possible the expansion of the missile program. In September 1951 the
Air Force selected the ballistic missile approach for long-range rocket
development and focused on what became the SM-65, the Atlas. In 1952-53
the thermonuclear breakthrough heralded the advent of lightweight war-
heads of high yield that would make the development of long-range ballistic
missiles economically and militarily feasible. As a result of recommendations
from competent technical advisers in 1954, the Air Force accorded to the
development of the Atlas the highest priority and initiated work on the SM-68
Titan in May 1955 as a backup to Atlas. In addition the Air Force, with
assistance from technical and Congressional sources, pressed for the assignment
of the highest national priority to Atlas.
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The potentiality of the intercontinental ballistic missile was obviously
so great that if the Soviet Union developed the 1cBM first the outcome could
be disastrous for the United States. Impressed by the need for swift action,
President Eisenhower accorded the “highest priority above all others” to
Atlas development. Three months later, in December 1955, the President gave
the same priority to the development of intermediate-range ballistic missiles:
the Army Jupiter and the Air Force SM-75 Thor, already under development
by the two services as interim missiles. In November 1956 operational em-
ployment of all missiles with range over 200 miles, including the Jupiter
iIRBM as well as Thor, was assigned to the Air Force.

The Air Force now pressed for development of the earliest possible
initial operational capability for the ballistic missiles—prior to 1960 if at
all possible. But the size of the projected iRBM and 1cBM forces and their
operational dates were subject to frequent changes after 1955 as a result of
stretchouts of the programs caused by financial, technical, and operational
considerations. Potentially outweighing all these influences was the rate of
Soviet progress in developing ballistic missiles.

As early as July 1956 the Air Force was aware that it might face a
“missile gap” about 1960 if well-evidenced Soviet progress should exceed
American progress. The spectacular success of Sputnik I on 4 October 1957
provided unquestionable confirmation of the advanced state of Russian tech-
nology, especially in rocket propulsion. It was the opening overt shot of
the missile race and the race for prestige in the conquest of space. The
United States had no choice but to accept the challenge. The alternative
could mean catastrophe.

The immediate result of Sputnik was the expansion of the RBM and
iceM force programs, but as is normal with all such programs they continued
to fluctuate during the next three years. The limited range of the irRBM's
and the rapid progress of the Atlas after 1957 resulted in gradual cutbacks
in the 1RBM program, which called for the delivery of Thor missiles to the
United Kingdom and Jupiter missiles to Italy. The Air Force trained
British and Italian personnel in the United States to man the squadrons.
The first Thor squadron became operational in the United Kingdom in
1959 and was followed by three more in 1959-60.

The first operational Atlas missile was launched by a sac crew from
Vandenberg AFB, California, in September 1959, and additional launches
followed. In 1960 the missile base at Francis E. Warren ArB, Wyoming, be-
came operational. Since the 1CBM is a strategic missile, the Air Force assigned
control to the Strategic Air Command in late 1957, thereby ensuring unified
command and use of USAF strategic air weapons. Progress on the SM-68
Titan, particularly the Titan II, gave promise of a liquid-propellant missile
with considerable advantages over the Atlas.

The abbreviated warning time—on the order of 15 to 30 minutes—
that could be expected before an 1cBM attack made it imperative that the
Air Force harden its 1cBm force to reduce its vulnerability to surprise attack.
This took the form of generous use of concrete in aboveground sites and
use of silo underground sites. To attain an early operational capability the
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Air Force undertook its first four sites without hardening, but subsequent
sites are being built with progressive degrees of hardening.

Seeking the advantages of quicker reaction time and decreased vulner-
ability, the Air Force secured approval in 1958 for accelerated development
of the SM-80 Minuteman, a solid-fuel missile with intercontinental range that
could be fired instantly. The Minuteman will be launched from underground
hardened silos. Also the Strategic Air Command has made tests of the use of
Minuteman on railroad cars, to move the missile about from place to place
and make it impossible for an enemy to plot its precise location.

There were, to be sure, other missiles, but the influence of the ballistic
missiles, and especially the icBM’s, on the Air Force was quite clear in 1960,
by which time they had already decidedly altered every major facet of Air
Force activities: training, research and development, procurement, con-
struction, logistics, and operations. In fiscal year 1960 the Air Force allocated
38 per cent of its procurement money for aircraft, but 24 per cent for missiles.
Research and development expenditures for missiles exceeded those for
aircraft as early as fiscal year 1958. Emphasis has shifted also in construction
of base facilities. Most of the new construction under way consists of
facilities for missiles, while the number of aircraft bases is declining gradually.

Between 30 June 1957 and 30 June 1960 the Air Force reduced the num-
ber of its combat wings by 41—from 137 to 96. Of the 96 wings on hand in
1960, 3 were missile wings. Meanwhile the Air Force has sought to improve
the effectiveness of its bombers, especially the B-52, by adding air-to-ground
nuclear missiles to their armament. The effect of this shift is in the direction
of what has been called a “mixed” force of aircraft and missiles in sac.
These two elements of the force complement each other for optimum com-
bat power, each being capable of attacking targets for which it is individual-
ly best suited, and the combination greatly complicating the enemy’s defensive
problem.

The ballistic missile threat has required bold measures by sac to safe-
guard its bomber force and to reduce to a minimum the time required to
react to an attack. Hardening of bases, dispersal of units over a larger
number of bases, maintenance of a large portion of the force on ground
alert with a capability for constant airborne alert, and development
of techniques for launching aircraft much more quickly than previously
thought possible—all have added to the effectiveness of the force. To meet
the critical problem of providing early warning of ballistic missile attack to
SAC, NORAD, and the Nation, the Air Force began construction of the Ballistic
Missile Early Warning System (8MEws). It is anticipated that, by the time
a fullscale icem attack can be mounted against the United States, BMEWS
will be able to provide enough warning after the enemy launch to permit the
launching of sac’s bombers and missiles and the taking of other appropriate
measures.

Sputnik I signalized the extension of the ballistic missile race beyond
the atmosphere and into space. Within a few short years revolutionary
advances in propulsion have made it obligatory to extend the bounds of
military thought to dimensions of space and power previously staggering
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the imagination. Although such dimensions may still be staggering, it has
been necessary to contemplate them soberly and to formulate concepts and
doctrines that will permit the fashioning of the most effective military forces
for the future. And since these operations will almost certainly be extended
into space, the Air Force has adopted the concept of aerospace, which holds
that the earth’s sensible atmosphere and the space beyond are operationally
indivisible.

History has demonstrated repeatedly the towering effect of technological
change upon military forces and upon ideas and concepts of warfare as
well. But ideas and concepts themselves also can direct and modify change
by providing a logical and realistic basis for transition from the past to the
future. In a brief span of 15 years the Air Force has progressed to the
threshold of space, And in a future that promises even more revolutionary
change, it must draw on its rich experience of the past to help it forge
new concepts and shape the aerospace forces of tomorrow.

Headquarters Air University



Tl]e Present Pattern

GENERAL CurTis E. LEMAY

HE FIRST five years of the Sixties will find the United States Air

Force in a dynamic period of new dimensions, with fresh concepts and
greater capability as the intercontinental ballistic missile force becomes a
growing factor in the complementary mix.

But this is only a transition. Another era crowds the horizon. As
aerospace power moves from predominant reliance on the manned aircraft
to the mix of manned and unmanned aerospacecraft, missiles, and satellites,
the leveling out is only momentary before we push ahead to the next
plateau.

The Air Force in the Sixties will have an ever increasing role as an
insrument of national policy to maintain peace. It will continue to be a
principal part of the over-all strategy composed of political, economic,
psychological, and military factors. A homogeneous blend of strength, philoso-
phy, and concepts will continue to give the Free World tangible promise
of lasting peace.

The basic tasks of the Department of Defense in meeting the threats are:

e maintenance of forces capable of military victory in event of
general war
e maintenance of an effective defense of the North American continent

e maintenance of forces, strategically placed, to demonstrate the in-
tent, capability, and readiness to support our allies and possessing an effec-
tive limited-war capability.

The greatest threat to survival will remain that of general war. In-
creasing Soviet 1cBM capability makes the threat even more serious because of
the continuing compression of time. The Air Force contribution to national
defense, therefore, will be to provide a decisive counterforce capability.

Since aerospace extends from here to infinity, the power applications
inherent in operations within this medium present a wide range of possibili-
ties and problems. Flexibility will continue to be a key factor, with the
emergence of new systems that will accent our present problems and re-
quire increased emphasis in certain areas—specifically, in intelligence, warn-
ing, and control.

Organizational changes will be inevitable during this period of transi-
tion, to streamline existing structures to match technological advances. An
example of streamlining will be the consolidation of tanker forces. A single-
managership of tanker forces is now planned, as the KC-135 Stratotanker
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becomes predominant in the inventory. The tanker force will refuel both
sac bombers and Tac hghters. This standardization and centralization will
profit the defense structure.

Personnel changes forecast during the next five years will not be drastic
but will be marked by an increased emphasis on attracting and retaining
personnel with technical and scientific backgrounds. This trend will result
from the activation of missile units and aerospace control and support sys-
tems. Simultaneously our development program will strive for simplicity of
operation of weapon systems. Cross training and diversion of present person-
nel to allied fields will enable us to utilize most of the skills presently avail-
able. Requirements for flying personnel will not be as large as in the
past, but the manned system is vital to a flexible aerospace force and
significant numbers of aircrewmen will be required. Skills required today
will be required in the middle Sixties. Dedication to the mission, profession-
alism in every job, and effective management of men and materials
will remain the ingredients of leadcrship at all levels.

The most noticeable changes will come from technological upheaval.
Unanticipated technological breakthroughs and the constant need to sur-
pass the changing Communist threat require continuous improvement in weap-
ons performance. The mating of the Hound Dog and Skybolt air-launched
missiles to the B-52 bomber typifies this requirement and the solution. The
complexity of weapons has accented not only the long lead time required
for the weapons themselves but also the lead time for their elaborate and
increasingly expensive support structures and associated supporting sys-
tems. These structures are not always suited for the succeeding generation
of weapons, as evidenced today in the case of air bases being converted to
missile bases. Technological progress will continue to raise the costs of devel-
oping, buying, operating, and maintaining weapon systems. Today the cost
per hour flown by a B-52 is more than twice that of the B-47. The cost of a
new bomber, even when produced in sizable numbers, has increased twofold
over its predecessor. In research and development, funding in the missile
field has reached the multibillion mark.

Because of the threat, the mid-Sixties will be marked by more and
more funds devoted to means and methods for devising and developing an
ability to discourage and repel attack. Command and control structures
are being hardened. The strategic forces are stressing dispersal and hardening,
mobile missile train systems, and airborne and ground alert. Increased em-
phasis on electronics communications will continue because should an attack
come we must have swift, reliable, and survivable communications for the
control of our forces.

counterforce

An assessment of deterrent military power must be based on the power
we can reasonably expect to have left after a surprise attack. Superior aero-
space power, in teamwork with ground and sea power, remains the key to
victory.
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Victory in the future, as in the past, will come through an optimum
balance of offensive and defensive actions. Victory is achieved by the inter-
related efforts of offensive and defensive forces employed to destroy the
aggressor's aerospace force. Forces that can prevail under any circumstances—
even after suffering a surprise attack—are war-winning forces. To satisfy the
requirement, an ensured counterforce potential continues as the essence of
the Air Force formula for national security.

There will be both fixed and mobile missile systems in our forces
to confront an enemy with diversified power which will be extremely difhcult
if not impossible to destroy. But the numbers of missiles in each type of
delivery system will be carefully evaluated with respect to the advantages and
disadvantages of each system.

There will not be overemphasis on the unmanned systems. Undue reli-
ance on ballistic missiles could create an intolerable strategic position where
no fexibility exists in choice or degree of response. With manned aerospace-
craft in our forces, reactions can vary with the situations. Forces can be
launched on less-than-certain information and recalled if the situation
changes. The man in control can use his judgment when faced with different
situations. He can observe, think, discriminate, and make unrehearsed de-
cisions.

In summary, aerospace forces must be suffhicient, prepared, and able to
destroy any aggressor’s military power to the extent that he no longer has
the will or ability to wage war. Peace will depend on our ability to main-
tain a poised and ever-ready war-fighting and war-winning force—a credible
counterforce. In the Sixties this force will continue to be the nucleus of
deterrence.

strategic aerospace forces

The Strategic Air Command will continue to make a major contribution
to the national military posture in the Sixties. Yet more than any other
single command it will be changing dynamically with the evolution of air
power into aerospace power.

Relatively early in the decade sac will have made the transition to
a true mixed force. For all practical purposes the strategic counterforce will in
numbers be an equal blend of manned bombers and missiles—air-to-surface
missiles (Asm’s) and intercontinental ballistic missiles (1cBm's). This long-
range strike force will retain the mission of deterring war, or, if deterrence fails,
of destroying the military power of the aggressor. sac’s capability will continue
to be the cornerstone of deterrence of war.

The critical problems facing sac will be warning, intelligence, and con-
trol. Positive efforts are being made to solve these problems and enhance
the qualities of readiness, survivability, and capability to penetrate.

Since our national policy is deterrence, the requirement for survivability
assumes great importance. When manned bombers were the only threat to
national survival, we could expect several hours of tactical warning. With
the introduction of 1cem’s and their reduced time of flight over interconti-
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nental ranges, useful warning time is drastically reduced. The Ballistic
Missile Early Warning System (8BMeEws) and the missile defense alarm satel-
lite (Midas) will provide 15 to 30 minutes’ warning of missile attack. Con-
fronted with this compression of time, sac will rely for security of its forces
on professional people, improved command and control, dispersal, ground
and airborne alert, mobility, and hardening, in addition to strategic and
tactical warning.

Tactical warning will come from air defense systems, while strategic
warning will accrue from intelligence and other sources.

Of constant importance is the problem of control. Improved communi-
cations will strengthen sac’s control of the forces and interlock the oper-
ation of the ground and airborne alert forces.

sac will continue to place heavy reliance on the manned system, be-
cause there is no reliable substitute for the human brain and further be-
cause a satisfactory answer may be found to the problem of defense against
ballistic missiles.

By basing strategic forces in the United States, sac will retain security,
control, and economy of force. The all-jet bomber and tanker force of the
Sixties will be launched under positive control and will have the capability
of being recalled. In addition the bomber-tanker force will have the capabil-
ity of continued air operations and armed reconnaissance in a mop-up role.
This essential restrike capability is inherent in the manned systems and
provides sustaining power.

By the middle of this decade, much of sac's striking power will be en-
trusted to the unmanned systems—iceM’s and Asm’s. But until missiles reach
the required state of reliability, the manned bomber will represent the major
U.S. military instrument to ensure peace.

During this period the B-47 Stratojet force will phase down. There will
be no consequent lessening of sac’s capability, however, because of the intro-
duction of the air-to-surface missiles Hound Dog and Skybolt. Simultaneously
the B-52 bomber force will continue to expand until it reaches its programed
level. Advanced models of the B-52 will have increased range and survival
capabilities. The asm’s will complement the B-52 force and more than com-
pensate for the loss in numbers of the medium jets that face obsolescence in
the early 1960's.

Hound Dog, the air-breathing more-than-500-mile-range missile, pays its
own way in that its jet engine not only gives the B-52 added thrust for
take-off but also is usable as boost in flight. The hypersonic Skybolt, a solid-
propellant air-launched ballistic missile, follow-on to the Hound Dog, will
have a 1000-mile range. Air-to-surface missiles thus give new uses to the
old, updating the B-52 as a versatile, mobile vehicle responsive to the de-
mands of counterforce operations.

Already capable of penetrating known defenses, the B-52 augmented
by the long reach of the asm will further be able to survive through the most
heavily defended areas and with great selectivity destroy assigned targets
with its internal bomb load. A high-altitude and low-altitude penetration
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capability and vse of the Quan decoy missile will further complicate the
defensive problems of an enemy.

The KC-135 Stratotanker will be operational in full strength by the
mid-Sixties. Like the strategic bomber forces, it will be based in the United
States and thus be able to meet threats from all directions. The KC-97 tanker,
like its teammate the B-47, will phase down.

Entering the sac inventory in 1960, the mach-2 B-58 Hustler is able to
fill a variety of roles and has increased survivability. The programed force
of B-58's will be operational by the mid-Sixties. Development will continue
on the mach-3 B-70 bomber.

While the bulk of sac’s power will be carried in the bomb bays and
under the wings of manned bombers during the next five years, the age of
the intercontinental missile is at hand. Survivability of the force, manned

and unmanned, remains critical.

Quail decoy missile, used with the B-52G




Artist’s sketch of the B-70 intercontinental bomber

A counterforce capability which includes intercontinental ballistic mis-
siles will require that the U.S. missile force be large in numbers and that
the force be deployed and configured so that each missile presents a single
target. Concurrently, instant reaction and control must be achieved. Basing
missiles in the United States under positive command and control is the
Air Force formula.

Already operational is the liquid-fueled Atlas, the “Adam” of the
iceM program. The tremendous growth potential of the Atlas is exemplified
by its transition from radio-controlled guidance to inertial guidance and from
soft to hardened installations. By the end of this period the full Atlas
force will be operational. Alongside it in the inventory will be the two-stage
liquid-fueled Titan 1cBm, another advance in the state of the art. The
programed Titan force is also expected to be fully on guard, including the
much-improved Titan 1I, which will use storable, noncryogenic fuels and be
launched from underground silos.

While the Atlas and Titan missile forces will be sizable, the Minuteman
weapon system will be the numerical turning point in the mix of the
manned system and the missile. Suitable for fixed and perhaps mobile employ-
ment, the solid-propellant Minuteman weapon system will be less expensive,
more reliable, capable of almost instantaneous reaction, and virtually im-
pregnable. Minuteman, if obtained in sufficient quantity by the middle Sixties
and deployed in hardened and dispersed silos and on mobile missile trains,
will present a near insolvable missile target equation for any attacker. The
Minuteman will not make the Atlas and Titan missiles obsolete. Liquid-
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fueled rocket engines at the present stage of the art have greater thrust poten-
tial, i.e., specific impulse, than solid-propellant rockets. Atlases and Titans will
be the workhorses of the missile force, with the ability to launch high-yield
nuclear warheads well in excess of their originally designed range of 6000
miles.

The middle Sixties will see the ascendancy of the unmanned missile
systems, but sac, fully realizing the limitations of these systems, will exert
every effort to retain its hard core of professional people and build for
the next era when man will continue his key role in operating aerospace
forces for the maintenance of peace.

tactical aerospace forces

Tactical forces in the first five years of this new decade will be wedded
even more closely to other elements of the aerospace force to provide swift
reaction to a variety of situations. With a primary role of delivering destruc-
tion against predesignated targets or on such other targets as the tactical
situation may dictate, highly mobile tactical weapon systems will consist
primarily of subsonic and supersonic tactical fighters and tactical missiles
augmented by swift and rugged airlift components.

TAC's job will be virtually unchanged: to attain aerospace superiority
over the battle areas; to perform interdiction and support missions; to
execute reconnaissance—photographic and electronic, tactical and weather;
and to provide tactical airlift. Recognizing the need for adequate limited-war
capability, the Air Force will continue to place emphasis upon the necessity
for maintaining mobile, hard-hitting strike forces in the zone of interior. The
Composite Air Strike Force (casF) fills this requirement. Developed to
provide an efficient, economical means of combating limited wars, the CASF
consists of tactical fighters, reconnaissance, tankers, and tactical airlift and
can be tailored to fit most situations. Designed to take advantage of the
inherent mobility of aerospace power, improvements in air-refueling tech-
niques enable casF forces to dash to trouble spots in a matter of hours.

By the middle Sixties the backbone of tactical air forces will be the
F-105 Thunderchief. This versatile tactical fighter is capable of speeds in
excess of 1300 miles per hour, yet has an improved loiter capability. Designed
to attain and maintain aerospace supremacy over battle areas, the F-105 can
deliver a variety of munitions on selected targets. Equally able to use con-
ventional armament, it has a nuclear-bomb capability, and a nuclear-armed
rocket is being developed for it. With its in-flight refueling and all-weather
capability, the F-105 will be the mainstay of the Composite Air Strike
Force.

While the mid-Sixties force will still rely to a decreasing extent on the
F-100 Super Sabre, RF-101 Voodoo, and the KB-50 tanker, conversion to the
F-105 with its mach-2 speed has accented the need for a companion tanker.
This need will be met by the KC-135 Stratotanker. The team of the F/RF-105,
F-100, RF-101, and KC-135 will further decrease the time required to speed
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to trouble spots and will add to reliability. The present inventory of B-57
and B-66 bombers will be phased out during the next few years, yet the
fighter aircraft of Tac will continue to provide a force that can fight in a
matter of hours at any place in the world.

In keeping with the Air Force concept of a mixture of weapon systems
to provide flexibility and mobility, world-wide tactical aerospace forces will be
a blend of manned and unmanned systems. The tactical fighters of the Air
Force will capitalize on the latest rocket systems, such as the Bullpup and
Sidewinder, but be equally competent in using other conventional munitions.

Retiring during this period will be the Matador air-breathing tactical
missile, which has stood guard eftectively in Germany and Formosa. By the
middle of the Sixties the much-improved Mace will be predominant in the
tactical missile inventory, both in mobile and hardened configuration. The
Mace will capitalize on a virtually jamproof guidance system to make tree-
top penetrations and attack targets with great accuracy.

While the number of aircraft in the tactical airlift force will remain
constant during this period, the total airlift capacity will increase as a result
of the C-130 Hercules transport replacing the C-123 Provider. The Hercules
will greatly increase the ability of TAc to support the Army requirements.

Many refinements in techniques can be expected during the five-year
period ahead. Tactical aerospace forces will continue to stress survivability,
taking full advantage of mobility and quick reaction time. Plans for increasing
the tactical fighter’s survivability include hardening, dispersal, and use of
unimproved airfields, highways, and other strips suitable for operations in an
emergency. The years ahead will see more stress on this ability to operate
from nonfixed bases. Training and experience gained in actual emergencies
such as Taiwan and Lebanon and in routine peacetime rotational deploy-
ments overseas will sharpen techniques necessary in times of tension.

With a sizable strength positioned overseas, tactical aerospace forces
contribute significantly to the strength of the Air Force in event of general
war. Combining range, speed, and ability to penetrate and using low-altitude
bombing techniques, the tactical fighter will complement the counteroffensive
effort of the Strategic Air Command in general war and supplement the Air
Defense Command in its role of aerospace control.

During this time period follow-on aircraft and missiles needed by Tac
are: (1) an advanced multipurpose tactical fighter aircraft with short take-oft
and landing characteristics; and (2) a mid-range missile to supplement the
Mace, giving Tac a high-altitude and low-altitude missile capability like
the high-low capability possessed by its fighter force.

aerospace defense

Air defense forces, although faced with an increasing ballistic missile and
space threat, will also continue to improve their capability to defend against
the air-breathing threat.
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Oftensive and defensive operations will be interrelated tomorrow as
they are today. The prime defensive role will be to provide warning of
enemy attack, to prevent unacceptable destruction by enemy air attack, and to
control aerospace for employment of our strategic forces.

One of the most complex problems confronting air defense forces during
the early and middle Sixties will be warning of ballistic missile attack. The
BMEWs and Midas systems will increase our military capability and ability
to protect the counterforce, as will other survival actions such as the sac
airborne alert, dispersal and hardening of our strategic bases, hardening of
key air defense centers, and survival and recovery planning for essential
military and civilian elements.

The frst key link in the missile warning system is BMEws, the Ballis-
tic Missile Early Warning System, which will consist of three gigantic
electronic installations in Alaska, Greenland, and the United Kingdom. The
Greenland site is already operational. In 1961 the station in Alaska will
be operational and, along with the Greenland installation, will give warn-
ing of 1cem attack from over the North Polar regions. When the site in the
United Kingdom is operational in 1963, air defense forces will be able to
warn of attack from the critical approaches Hanking the polar route. This
far-searching radar fence, scanning the reaches of aerospace, should provide
about 15 minutes’ warning. Restricted to line-of-sight detection, the BMEws
is the first element of a complementary system.

To obtain maximum warning, the Midas satellite warning system
will be operational by the mid-point in the decade. Air defense forces
will then be able to increase significantly the response time available to mount
the offensive forces. The two systems, Midas and BMEws, are designed
to provide the earliest and most reliable warning possible against 1cBM’s, re-
gardless of the wide variety of tactics available to the enemy.

The capabilities of either system do not reduce the requirement for
the other. The two systems complement each other in attaining a time-phased
capability.

During this period the threat of the air-to-surface missile will increase.
In addition to the blast effect, problems associated with nuclear detonations
require destruction of hostile enemy bombers as far away as possible. The
introduction of asm’s in the Soviet inventory will aggravate the problem,
just as our Hound Dog and Skybolt missiles greatly compound the Soviet
defense problems. Without long-range manned and unmanned interceptors,
the enemy would have the initiative and operational latitude to concentrate
even more on this tactic of standoff attack.

Under present plans, total interceptor strength will be gradually re-
duced. Air Defense Command will have as its primary manned interceptor
the supersonic F-106 Delta Dart. The present strength in F-102 Delta
Daggers will show a gradual decline, while the number of F-101B Voodoos
will remain fairly stable. Modernization programs already begun, and those
that will follow as a result of technological breakthroughs, will upgrade the
capability of the defense forces. Supersonic all-weather jet interceptors, armed
with great kill arsenals in the Falcon, Sidewinder, and Genie air-to-air
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rockets, will remain the backbone of area defense. The development of a
long-range mach-3 interceptor—LRI-X—may become mandatory during this
period to meet the asm threat as well as the threat of Soviet high-performance
bombers.

Like the other commands., apc will have a mixture of manned and un-
manned systems. Bomarc missiles, our unmanned interceptors, will significant-
ly strengthen the manned force. Tests during the spring and summer of 1960
confirm that Bomarc offérs a potent answer to the manned-bomber threat
in the years to come. The A model, with a 200-mile range, will be supple-
mented by the newer B model that can streak more than 400 miles to destroy
its quarry at speeds of mach 3.

Since man will not be replaced, because only he can perform the vital
function of positive identification and assessment, the manned interceptor will
remain in the inventory for the foreseeable future. The Bomarc is an extension
of this manned capability, but it is faced with the limitations of other
missiles—once it is fired there is no recall.

Early in the period, capacity, accuracy, and speed of our weapon control
systems will be improved further through the use of electronic data-handling
techniques to plot and record aircraft positions. Replacing the old manual
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systems, this advancement will be incorporated in the SAGE control system.
The sacE system provides centralized control of air defense operations, ade-
quate control in the assignment and direction of high-speed air defense
weapons against hostile aerial vehicles, and defense in depth along ap-
proaches to vital and critical target areas within the United States.

Manned interceptors, along with various air defense missile systems,
satellites, and the radar complexes, satisfy the requirements for adequate air
defense—detection, guidance to target, interception of attackers, and the
destruction of attackers before they are able to destroy their target.

Through the middle Sixties the air defense forces of the Air Force will
be built and operated on these concepts:

® Air offense and air defense are interrelated, and both are essential
to deterrence and to victory.

e A primary air defense mission is tactical warning.

® Air defense must adhere to the concept of area defense in depth, with
the goal of remoting the combat.

e Air defense requires a mixture of complementary weapons. The
increasing threat of icem’s does not eliminate the requirement for manned
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and unmanned interceptors to counter the air-breathing and asm threats.

e Centralized control is required for effective use of air defense
weapons and for protection of air offensive forces. Automation is essential
in air defense.

airlift

Military Air Transport Service will continue to have the basic task
and mission of providing the essential wartime airlift as approved by the
Joint Chiefs of Staff. Long-overdue modernization programs will begin to
strengthen the transport fleet, with the acquisition of new and more modern
aircraft by the middle Sixties.

Modernization will permit a reduction in the total number of aircraft,
provided current airlift requirements are not increased. By maintaining a
state of instant readiness, MATs will be able to accomplish its primary task
of quick response and direct support of the strategic and tactical offensive
strike forces. Already mATs is airlifting intercontinental and intermediate-
range missiles.

During this period maTs will still rely on the C-124, C-121, C-118, and
newer C-133 aircraft. Augmenting MATs in an emergency will be the Civil
Reserve Air Fleet (cRAF) and Air Reserve units. The airlift potential can
be further increased by use of tactical air troop-carrier airlift, if it is not
otherwise committed. On the horizon is a new transport aircraft designed
to meet MATs specifications and enable the command to more effectively
perform its mission in the rapidly approaching missile age. To fill the
breach, turboprop and possibly some jet transports will enter the inventory
to replace a portion of the aging C-124’s.

Other MATs units will provide the same basic services in the Sixties.
The Air Rescue Service may be reduced in size because of improved aircraft
and changing mission requirements. The units will be equipped with C-118
or C-121 aircraft resulting from the expected modernization. We expect to
be able to retire the five air weather reconnaissance units. While the require-
ment- for this service will continue to exist, advanced Tiros satellites and
other units will perform the task. Through conversion to C-130 aircraft, the
MATS photomapping units can be reduced from three squadrons to two.

With nearly 90 per cent of its aircraft considered obsolete, the next
five years for MATs will be ones requiring innovation and resourcefulness in
order to maintain an adequate, effective airlift for supporting our world
wide forces.

By 1965 another era will be approaching. In the inevitable race between
offensive and defensive forces for superiority, the performance characteristics
of weapon systems already have increased to the point where it is now
possible to achieve extreme altitudes and speeds and almost infinite duration.
Aerospace systems designed to take advantage of these technological break-
throughs will be incorporated to provide the most effective means for per-
forming specific military missions.
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VHINVO

For interim modernization of the MATS transport force, the Air Force has chosen
the C-130E (shown in model above), an extended-fuselage, improved version of the
well-tried C-130B. In the later Sixties the transport force will be bolstered by
more than 100 of the C-141 turbofan transports (artist’s sketch shown below).
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The Air Force's experience and delegated mission are such that a
separate doctrine or concept will not be required for the employment of
weapon systems which exceed some arbitrary velocity and altitude or which
operate in some artificially segregated medium. Such artificial segregation of
orbital or space systems from other Air Force systems is impractical and
would result in an unacceptable division of responsibilities, in confusion,
and in waste. The Air Force concept for the development and operation of
space systems is a logical and economical approach for providing for the
defense of the Nation.

Headquarters United States Air Force



Tomorrow in Aerospace Power

LieuTENANT GENERAL RoscoE C. WiLsON

IN DISCUSSING aerospace forces of the period beyond 1970, I believe
it more profitable to examine military technology in relation to policy
and strategy than to treat it in isolation from its applications. As Douhet once
stated, the form of warfare depends on the technical means available. His-
torically we have pressed technology to give us weapons of increased per-
formance. As we have acquired them, we have found that these advances
made new strategies possible and, at times, essential. This may well be the
course of the future, although the rate of change probably will accelerate as
the present technological revolution continues.

This phenomenon is well illustrated by our experience since the end of
World War II. In 1945 Dr. Theodore von Karman submitted a report to
General Arnold entitled, “Toward New Horizons.” This was a forecast
by the Scientific Advisory Group of the technical possibilities of the future.
If we were to write a similar report today, we might properly call it “Beyond
Horizons,” for we visualize that man shortly will make his first attempts to
operate outside his earth environment. In so doing he will leave the world
in which the word “horizon” has meaning and find himself in a new environ-
ment which is essentially unlimited.

As we stand on the threshold of this great advance, we are very opti-
mistic that technology can provide whatever is required to make it a reality.
In fact at times the very richness of our technology makes it difficult to
choose the specific systems to develop in order to attain this capability. While
it is true that we are lacking in adequate knowledge in many basic areas,
such as propulsion, materials, and solid-state physics, we feel that such
knowledge will be forthcoming in time to meet our requirements.

Because of this aspect of the coming decades, it is more meaningful and
profitable to examine the most likely ways in which we will develop future
capabilities. Thus my point of departure is not technology per se but tech-
nology in relation to strategy and policy.

Policy Considerations: Deterrence

IN the midst of the dynamic change resulting from technology we can
anticipate a constant that will be of prime importance to aerospace opera-
tions and strategy. This constant is our policy of ensuring peace by deter-
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ring war through superior strength in-being. The strategic positions of the
U.S. and U.S.S.R. are and must be asymmetrical because of vast difference in
policy and objectives. This will be an enduring condition unless there is
a basic change by one side or the other. The central facets of the U.S.
position are our determination to preserve peace and our belief that peace
is essential to our progress.

We have constructed an elaborate conceptual and practical position to
deter the Communists from using aggression as an instrument of policy. My
interest centers on the technology necessary to make a strategy of deter-
rence possible. While the basic concept is static, the execution of concept
is extremely dynamic because of the revolution in military capabilities re-
sulting from an exploding technology. The new capabilities have increased
the possibility of surprise and of attaining a military decision in a very
short span of time.

image of future total war

Prior to the advent of the ballistic missile there was general acceptance
of the idea that total war would involve the use of nuclear weapons and
would be of short duration. There were dissenting opinions by proponents
of various strategies and policies, but they were essentially in the minority.

Today we find a ditferent popular image of total war, which is visualized
as “two-shot” nuclear exchange. The enemy launches an all-out attack,
attempting to achieve surprise, and we retaliate. Then we try to learn
who won. This great oversimplification comes from a failure to understand
the intricacies of tactics and logistics, which by their nature dictate a course
of events that will be quite different from the popular idea. Problems of
fueling, of controlling and guiding large numbers of missiles simultaneously,
of scheduling launches so that minimum warning is given of the various
phases of the attack—these and many other considerations preclude a “one-
shot™ attack. Furthermore the enemy must plan for contingencies. He must
assume that his knowledge is imperfect, that he has not visualized the exact
course of the future, and that we will try to deceive him. To meet these prob-
lems he must allocate a significant part of his military power to the conduct
of follow-on operations.

A future total war may be of short duration in comparison to previous
wars. But it will have several phases, and the first blows will not be the
end of hostilities. Even though the enemy will have expended part of his
military power in the initial attack, significant forces will remain. We must
attack and destroy this part of his power. The outcome of the war will
depend on the action and reaction in the clashes of forces, not on an ex-
change of cities.

We can assume that the enemy will calculate and recalculate the results
of these possible clashes, taking into account variations in tactics and in
weapon characteristics. We must do the same and devise our forces so that
the results of his calculations will always lead him to a certainty—the
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decision not to attack. As long as we succeed in motivating that decision,
a policy of deterrence will be possible.

Fundamental to a consideration of strategies are the relative military
strengths of the opponents. When these strengths are equal or nearly equal,
the strategic situation is delicately poised. International stability is ensured
only when one side has overwhelming force and is dedicated to the main-
tenance of the status quo. The present situation between the Free and Com-
munist worlds is the most unstable in modern history.

Returning to Douhet's observation, we must recognize today that the
technical means available have altered radically the nature of military opera-
tions. Once hostilities begin we must attack those military forces in-being that
are capable of destroying us as a nation in a very short period of time.
We must have the advanced technical means to disarm the aggressor of those
weapons which are a direct threat to our survival. Therefore our military
strength must be superior to that of the Communists, regardless of the
strategic and tactical circumstances which may arise. Only in this way can we
ensure stability and peace.

Strategic Considerations

WITHIN this general outline of policy considerations we visualize military
forces with certain characteristics enabling them to implement various
strategies of our policy of deterrence. These strategies are:

e second strike
e a credible option

® meeting contingencies.
g g

Before examining these strategies in detail, we must note a condition
that will apply to all military operations in the future. Aerospace systems
will have the ability to provide information on a complex environment. Our
many projects in electronic environments and in the use of early satellite
systems will lead to a gigantic extension of the world of the senses. Com-
manders will have instantaneous information of a wide variety. Within the
next 15 years they will be in close touch with events in the terrestrial, cis-
lunar, and lunar regions.

Illustrations of this can be seen through the early satellite systems now
in advanced state of development. The Midas will keep us informed of
missile and satellite launchings in selected areas of the globe. The Tiros
system will offer us global data on weather, greatly enhancing our capability
of forecasting surface weather phenomena. A wide variety of communications
satellites will permit commanders to communicate instantly with earthborne,
airborne, and spaceborne forces. Data on events will be transmitted and will
be displayed in meaningful form for decision makers while such events are
occurring.

The ramifications of these capabilities can be seen in broad outline,
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but the details must wait until the systems are closer to an operational
status. 1o gain some measurc of the magnitude of change, we may find a
clue in a historical comparison. Napoleon had to climb towers or ride for
miles to get a perspective of the battlefield and an insight into enemy
dispositions. The operational environment of the future will be as radically
different from today’s as ours is from Napoleon’s.

second-strike capability

With these general remarks, let us turn to the forces operating in this
complex environment. Second-strike forces must possess these characteristics:

e ability to survive surprise attack
e ability to penetrate enemy defenses
e ability to destroy selected military targets.

Survivability. Survivability can be achieved through a variety of meus-
ures. Warning of attack is of course essential to protection of our offensive
striking power. It can contribute to the active defense of this part of our
strategic forces. But as we study the active defense systems needed to meet
future threats, question arises as to whether the defense may be able to
destroy a significant part of the enemy attacking force.

Nevertheless an active defense, even though it may not approach the
perfection we seek, is essential to a war-winning capability because of
tactical considerations. Any defense measures that degrade the efficiency of
the enemy’s striking force can give us an advantage. An active defense
against ballistic missiles in the terminal phase of their trajectory may
in the long run be less effective than a satellite-based defense. Yet this
technical approach has growth potential and can force the enemy to adopt
countermeasures. And if we can make him increase his forces or expend
energy to vary trajectories and thus increase the time of flight, we make him
expend more of his treasure or give us more warning time. Any increase in
warning time increases the possibility of acquiring more information, of
deciding the correct measures to take, and of acting to meet the threat. Any
or all of these eventualities can make us more effective in attacking the
uncommitted elements of his military power. This complicates the calculation
of what the Soviets call “the balance of forces.” The net result is that we
reduce his certainty and increase our deterrent power.

We recognize that this conclusion on the superiority of the offense is
a tentative one based on our present point of view. New information and
developments promise vastly more effective detensive systems. But until
we actually have them in being we must rely on counteroffensive operations,
with our extremely advanced systems as the key to our strategy. Even when we
succeed in attaining a truly effective active defense, we will continue to
capitalize on defensive measures which are largely passive in nature. They
will be extensions of our present approach to survivability—that is, our forces
must be dispersed, hardened, mobile, and concealed. We have undertaken
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to disperse our manned bomber and missile forces. By hardening our missile
sites we can magnify the delivery problems of the aggressor to the point
that he finds it economically infeasible to deliver an attack sufficiently power-
ful to destroy our missiles. Thus hardening ensures that a significant number
of offensive systems will survive for a counterstroke.

Mobile forces create uncertainty in the mind of the aggressor and may
persuade him to allocate a significant part of his military force to attack
these targets. Rail mobility alone probably will not sufhice to create this un-
certainty over many years.

Finally concealment, it eftective, creates uncertainty in the mind of
the aggressor that he has the ability to destroy ¢nough of our forces to
escape our delivery of a decisive counterblow.

Penetration. The ascendancy of the offensive over the defensive stems
particularly from the ability of advanced weapon systems to penetrate enemy
defenses. The combination of great speed and great altitude, taken together
with numbers during a mass launch, ensures that selected targets will be
reached. Improvements clearly possible through the use of decoys, multiple
warheads, electronic countermeasures, varying trajectories, maneuverability,
feinting, and omnidirectional attack will further increase the ability to
penetrate defenses.

Destruction of targets. All these measures and capabilities have as their
goal the destruction of selected enemy targets. Success will depend upon
circular probable error (cep), weapon eftects (including nuclear yield),
and knowledge of location. If our forces are inadequate in any of these three
aspects, they will make unrealistic our strategy and thus our ability to deter
aggression. We can postulate that the enemy may be hardened well beyond
our present general assumption. If he increases hardening by one order of
magnitude, we may be forced to modify the present “brute force” approach
to firepower and employ new types of sclective destruction.

Retaliation, a military strategy. An important aspect of retaliation—
that is, a second strike which retaliates to a surprise attack—which we must
keep clearly in mind is that we are not talking of operations of a punitive
nature. Our forces must not be designed for purposes of revenge. A sound
military strategy or national policy cannot be directed to goals of this nature.
Rather a retaliatory force must be of a size sufficient to ensure delivery of a
decisive blow to the aggressor’s military power and ability to resist.

Ensuring our second-strike capability. The weapon systems now enter-
ing the inventory and under active development for the coming decade
will in large measure give our second-strike forces the characteristics they
will need. The dispersal of our manned bomber force and of our missile
systems will be a reality in this time period. Atlas, Titan, and Minuteman sites
will have been constructed to hardness criteria that will enhance their
survival. The mobility of our Minuteman and Polaris forces will be an inte-

gral part of military operations.
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Nevertheless we can still do much to increase survivability through
mobility and concealment. Both features will be found in manned and
unmanned systems operating at random throughout the vast reaches of the
aerospace. Unmanned orbital systems which can be concealed in deep space
and called down on targets appear to be possibilities which might take their
place in the future operational inventory. Enemy difficulties in inspecting our
offensive orbital systems concealed in space would make such systems
attractive, particularly if an opponent should perfect an effective orbital-
based system to counter our earth-based offensive capabilities.

We must also give more emphasis to weapon systems which give us a
manned capability throughout the aerospace. Atmospheric manned systems
can find increased concealment through random operations. Manned space-
craft can employ dispersal and maneuverability as a means of avoiding detec-
tion and inspection. Furthermore manned atmospheric systems are essential
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because of their ability to place graduated, nuclear, multiple firepower on
selected targets. This capability is the result of the combination of air-launched
missiles and gravity bombs. The Hound Dog and Skybolt missiles, together
with their follow-on versions, will do much to ensure an effective second-
strike capability. In addition to the essential tactical flexibility they give us,
we need manned aircraft to seek out hard or soft, unknown, and mobile
targets.

The relationship of force characteristics and categories of weapon sys-
tems to ensure execution of a second-strike strategy is exhibited in accompany-
ing illustration. Examination of these relationships makes it apparent that for
the ultimate versatility and capability of our forces we must call on technology
to give us manned aerospacecraft that can operate within and beyond the
atmosphere and be capable of returning to selected landing points on the
earth’s surface. This need underscores the vital importance of the Dyna-Soar
project as the essential first step which will enable man to operate in near-
earth space, in the cislunar region, and beyond the moon.

Further advances in the trend started in Minuteman must be continued.
Miniaturization and reduction in cost will permit proliferation of this
part of our retaliatory force and thus enhance its survivability. Advances of
this nature will be possible if we are able to reduce costs. The key to this
effort is propulsion. We are approaching the theoretical limit in the use
of chemicals as propellants for our advanced offensive systems. Undoubtedly
nuclear propulsion and other new concepts will be attractive and essential
to placing large payloads in orbit. Technical developments in this area
must be made if we are to have follow-on space systems.

Examination of the force-characteristics—~weapon-system relationship
reveals also the need to modernize the manned atmospheric systems that can
strike second in suitable tactical formation to deliver firepower on selected
targets. This capability dictates continuous airborne alert, a need that can
be met through development of long-endurance aircraft able to carry heavy-
yield bomb loads and missiles. Presently there are two avenues which we can
follow to develop such long-endurance aircraft: by way of the nuclear-powered

Supersonic nuclear-powered aircraft




Maneuverable manned spacecraft

aircraft or the Dromedary aircraft. The Dromedary is a concept which, as
presently considered, would be powered by jet engines and would incorporate
boundary-layer control in the design of its airframe as the necessary
aerodynamic feature for long endurance. Naturally the great promise of the
nuclear-powered aircraft is in the virtually unlimited endurance of its
propulsion system.

Of these two approaches the Dromedary promises to be more easily
attained technically. However this approach represents only an incremental
advance in aircraft development, whereas nuclear propulsion will open up a
whole new technical area. It is highly probable that by the time period
of the 1970’s we will have a feasible nuclear-propulsion system in the day-to-
day operations of our aerospace forces. Armed with air-launched ballistic mis-
siles and operating on random patrol within the lower levels of the atmios-
phere, the nuclear-powered aircraft will, through its inherent mobility, be
ideally suited to survive and constantly ready for second-strike action.

credible option

It should be clear that up to this point 1 have been discussing deter-
rence of a general war resulting from direct attack or threats against the
United States. To ensure peace. we must also deter aggression against our al-
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lies. The most effective strategy to attain this goal has been termed the “credi-
ble option.” In examining the ways in which general war may be initiated,
we can postulate circumstances wherein the Soviets would attack an ally
without involving the U.S. directly. Deterrence of this possibility is based on
the credibility of our proclamation that we will act to defend our ally even
at the risk of involving our own homeland, its population, and its resources.
This is the most difficult form of strategy to comprehend and to plan for.

From the point of view of technology, we must devise weapon systems
necessary to that strategy. To make the strategy credible, we must look beyond
strictly military measures and incorporate into our national planning the
defense of our civilian populace. Civil defense, with the objective of minimiz-
ing damage to our country and its people, is and will be a vital element
of our national defense posture. Practical passive defense measures must
be assessed very carefully by any potential enemy when he calculates his
chances of success in initiating aggression.

meeting contingencies

The final aspect of strategy which we must consider is the capability
to meet the wide variety of threats short of total war which we will continue
to face. A part of our aerospace power must have characteristics that permit
decisive military action to control selected terrain and to defeat forces
seeking limited surface advances. But inherent in such limited conflicts is
also the danger that they will lead to total war. Operations around the globe
do not and will not occur in isolation. They must always be viewed in the
context of their impact on the total balance of military forces. Against this
very general image of conflict we can foresee a need for operation of com-
bined arms and for the use of atmospheric systems as an essential part of
the combination. The detailed knowledge of events gained through aerospace
systems will enhance the eftectiveness of such atmospheric systems.

At this point we must ask ourselves whether the air vehicles used in
such small-war situations will differ markedly from those we know today.
At the present time we see that conflicting military requirements are making
it difficult to develop atmospheric systems with the features needed for antic-
ipated operations. On the one hand we search for increased performance in
terms of speed, range, and altitude. This is dictated by the need to survive in the
face of constantly increasing performance of enemy defensive systems. To
attain these goals, we develop systems of ever increasing complexity and
higher cost, with consequent smaller numbers in the inventory. On the other
hand we search for an easily produced and cheaper vehicle that can operate
under austere conditions and capitalize on the principle of mass.

The evolution of U.S. Air Force aircraft has been dictated by the hard
military reasoning of the first of these courses of action. And the need for
fexibility to operate in the face of a wide spectrum of threats continues to
dictate that our aircraft be able to cope with the most difficult situation
they may face. An opportunity to meet these varied requirements can be




Vertical take-off and
landing (VTOL) aircraft

found in nuclear-powered atmospheric systems. It is obvious that they can
have great range. They can be designed to fly at high speeds and high alti-
tudes. Their large carrying capacity can make them usable for limited-war
situations. We are also certain to have a vertical take-off and landing air-
craft capable of operating under austere conditions around the globe. This
will be a multipurpose weapon system, able to carry bombs and air-launched

missiles and to conduct reconnaissance. This aircraft may complement the
nuclear-powered systems.

The need for increased firepower will be met by our advancing tech-
nology. We can anticipate that the nuclear weapons of today will be replaced
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by vastly improved munitions which will capitalize on the destructive power
of nuclear reaction but which will not have certain harmful effects as at
present, notably fallout. Significant advances in yield can greatly reduce the

requirement for the wide variety of munitions now employed by tactical
forces.

THE foregoing summary of major weapon systems postulates major ad-
vances in many areas of science and technology, including materials, pro-
pulsion, and electronics. These advances will come about if our management
processes are designed to ensure reliability of the weapon systems and if
significant breakthroughs are made in reducing costs. But if we are to
optimize these advances, our doctrinal concepts for conducting war must
be as dynamic as our technology. Aerospace operations in the period of
1970 and later will- be characterized by an intimate awareness of dynamic
changes in a complex environment. Aerospace forces will be a combination
of many offensive and defensive systems of widely varying characteristics and
capabilities to operate throughout the continuum of the aerospace.

The technical areas most important for the future are nuclear pro-
pulsion and weapon effects. Nuclear propulsion is essential for the manned
systems of the coming decades. It is imperative if we are to be able to orbit
large satellites. Significant achievements here are possible.

Nuclear energy will thus be a key to aerospace power. Harnessing the
atom for destructive eftect brought air power to its culmination and has
helped to preserve the peace. Harnessing the atom for propulsion of manned

aircraft and space systems can well give us aerospace power and make con-
tinued deterrence a reality.

Headquarters United States Air Force



PART Il

Con bat and the Aerospace Force

For some years it has been apparent to thinking men the world over
that modern warfare has hecome one of mankind’s most urgent problems
and one of his most serious threats. Yet so fundamental and unbridge-
able has been the gulf between Free World and Communist positions
that the only sane posture from which to debate the essential easement




of tension has seemed to be one of undoubted military strength. The Air
Force has consistently held that for the foreseeable future the only posi-
tive deterrence is derived from an aerospace power that promises de-
feat to any aggressor.

To maintaining this deterrent, the aerospace forces of the next
decade will be dedicated. In terms of missions these forces will resemble,
at least during the first years of the decade, the aerospace forces of
the past. However, the roles of the strategic force, the tactical force,
the defense force, and the strategic airlift force will progressively be-
come less separate and distinct. By the end of the decade, their missions
probably will be, at the minimum, global in range, cislunar in altitude,
hypersonic in spéed. Already in the areas of concept, of command and
control, of over-all military tasks and missions, there have been fore-
shadowings of overlap and merging of the lines of demarcation be-
tween these responsibilities.

Part II offers informed views upon the context of aerospace opera-
tions, the philosophy, equipment, and deployment of the principal
combat components of aerospace power, their conceptual framework,
their operational posture. and the probable evolution of their command
and control.



Aerospace Forces
and the Range of Situations

LieUTENANT GENERAL DEAN C. STROTHER

T MID-CENTURY the Air Force aircraft inventory consisted largely ot
A piston-engine types. Early jet models were just becoming operational.
As arms for these air vehicles, operations planners had available a few types of
nuclear bombs and a range of high-explosive, incendiary, and antipersonnel
bombs of the types that had proved most eftective in the Second World War.
Air-to-air and air-to-ground rockets were new weapons.

This was a time of flux and of change. The operations planners had to
achieve an ever growing combat capability while phasing in advanced aircraft
and new weapons, all this within rigid limits imposed by manpower ceilings
and available funds. At the same time the military potential of new weapon
systems then under development had to be taken into account as the planners
looked toward the future.

Rocket propulsion gave promise of successful development of ballistic mis-
siles. The military potential of these new weapons was the primary considera-
tion, of course, but the Air Force saw in rocket propulsion the beginning of a
new epoch. We recognized that, with due emphasis on development of the new
systems and their integration into existing forces, American air superiority could
be extended to the entire circumambient medium of aerospace. We foresaw
that, from this continuous medium extending upward and outward from the
surface of the earth, American power could be brought to bear at any point on
our planet more swiftly than ever before.

Today, ten years later, the anticipated aerospace force is a reality. It is an
integrated force of manned and unmanned air and space systems which, taken
as a whole, provides a flexible and potent instrument of American national
policy to serve our national objectives. It provides for tailoring aerospace
strength to fit precisely any given situation that might require its application.
It is appropriate, then, to appraise the range of situations that could arise and
to examine the force applications they would require.

All humanity is confronted by two possible situations representing the
extremes of its hopes and its fears. One of these extremes is true, lasting peace.
The other extreme is global nuclear war. Between the white of true peace and
the black of global nuclear war there lies a gradient of situations—a gray scale,
so to speak, whose tones merge more or less imperceptibly. With the exception
of the still improbable condition of true peace or complete international har-
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mony, all these situations are characterized by conflict between the interests and
objectives of the nations of the earth. Conflict is a continuous state of affairs at
this stage of history, varying only in degree of intensity.

Not all conflicts between nations lead to military action. If the conflict is
in the world market place, it is fought with the weapons of economic resources
and diplomatic negotiation. Its strategy seeks to establish advantageous eco-
nomic positions. Any given national resource can become an instrument of
national will. In modern social organization these instruments are so inter-
dependent that all, including the military resource, are brought to bear to
greater or lesser degree, whatever the conflicting area of interest. Therefore it
is the nature of the conflict and its degree of intensity which determine two
aspects of national action: (a) which, or what combination of, instruments of
national strength shall be used; and (b) what proportion of total national
effort is to be exerted.

No matter what the exact shade of gray may be, at any given point along
the gradient of situations, our national aerospace forces have definite and
decisive applications. At the two extremes and between them, circumstances
combine to create an almost infinite range of situations. Only four will be
discussed here: peace, cold war, limited war, and global nuclear war.

peace

The first of these situations is true peace—a blessed condition which man-
kind has never known. Because it has never been experienced, the essential
characteristics of true peace are generally misunderstood. The usual definition
is a negative one: peace is simply defined as an absence of war. Traditionally
the termination of hostilities has been hailed as the beginning of a new era
of peace. Imprisoned by a mental dichotomy of war or peace, men have gen-
erally failed to grasp the positive aspects of true peace, which represents the
summation of human hopes and aspirations.

If peace ever is to be achieved, its very definition must become a positive
one, for peace, to be real and enduring, must go far beyond the mere cessation
of wars. Before it can be achieved, all human and international conflicts must
have ready, workable means of resolution, with the objective of eventual
elimination of conflict itself. True peace must be a condition of complete
international concord, in which the efforts of all humanity are channeled
toward humanitarian objectives.

In a world climate of true peace, a military aerospace force would be an
anachronism. Weapons, in a world at peace, would be deposited in museums
as mementos of the barbaric days of early civilization. Still, a civil scientific
aerospace force, deriving from what was originally a military technology,
would be an essential element of the situation of true peace.

In time of disaster—famine, fire, flood, or typhoon—the airlift capacity of
the civil scientific aerospace force would speed relief to the afflicted areas. The
speed of international travel and of commerce, served by this aerospace force,
would further more profound understanding and firmer cooperation between
all peoples. The exploration of space itself, and its exploitation for peaceful
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purposes, would be served by a civil scientific aerospace force for the benefit
of all mankind.

cold war

In the clash of national wills, the work of the aerospace operations
planner is simplified today. He need not make numerous assumptions as to
the will, capabilities, and intentions of many nations. He need recognize only
the cleavage between the Free World and the Soviet Union with its proxies
and satellite states. The areas of conflict between these two blocs have been
exhaustively studied, are clearly understood, and need not be reviewed here.
With such a clear understanding we can establish the present situation and
anticipate the developments that could occur along the whole gradient of
situations.

The present environment, of course, is a phase of conflict sometimes
called “cold war,” which is waged largely with nonmilitary resources. The
diplomatic, social, psychological, and economic resources of the Free World
are the strategic weapons in this phase of the conflict.

In this respect the conflict is between the forces of Communism and self-
determination. In this conflict the strategies differ. On the one hand the
Communists seek to establish their system in a position of prestige, so as to
secure the commitment of more nations to their system and thereby to expand
their sphere of influence. By contrast, the strategy of the Free World is to
provide assistance in the form of public and private capital, supported by
professional and technical knowledge and assistance. The objective is not the
spread of any specific doctrine or social order. It is rather to help the peoples
of many nations—including many new ones—to freely decide their own destiny.

All these nonmilitary forces are being employed against a background of
Free World strength and determinatior. In this sense the existence of clearly
superior aerospace power, coupled with a firm natienal will to use it if need
be. has confined international conflict to the social and economic arenas. The
eftect of the existence of the aerospace force has been to deny the enemy free-
dom to resort to armed aggression in furtherance of his aims. In short, the
effect has been one of deterrence to aggression—an effect which the aerospace
forces of the United States must continue to create until it is no longer needed.

Armed conflicts have occurred since the end of the Second World War,
but this fact in no way contravenes the principle of deterrence. In no case
have the armed forces of the major world powers been pitted against each
other. Such actions as have occurred have been limited in nature and have
given us clues as to what circumstances might lead to the next level in the
gradient of situations.

limited war

Knowing the areas of conflict in national interest, we can assess their
eftects in terms of geographical contiguity. In this context the limited situation
could develop, signaling the end of the cold-war situation. On almost any
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pretext a point of friction could occur between a proxy nation of the Soviet
Union and either an uncommitted nation or a member nation of some Free
World alliance. No other potential international tension appears likely to
reach this extreme. If such tensions develop, they would pose no threat to the
security of the Free World. The conlflict therefore would be limited, in terms
of its origin, to Communist action.

Assuming that the initial friction, such as a clash of border patrols or the
acts of agents provocateurs, should develop into armed conflict between the
two initial belligerents, several courses of action could follow. The nation
attacked could, if an uncommitted nation, request intervention by a friendly
power or by forces of the United Nations. If it were a member of a Free
World alliance, it would be strengthened by the forces of its alliance.

Whatever the subsequent course of events, the situation would constitute
a test of the principle of deterrence. In its primary and fluid stage, the swift
deployment of small but adequate segments of the aerospace force could sta-
bilize the situation or bring the conflict to an end. Such deployment would,
among other effects, serve notice that the total aerospace force was ready to act.

With tactical warning provided by the beginning of friction, the total
aerospace force would be on full alert status. Preparations would be complete
to the most minute detail, even while the tribunals of the diplomats would be
bringing all pressures to bear to end the conflict and seek solutions of the fric-
tions that caused it.

In such a world environment, the Soviet Union would face momentous
decisions. Two courses of action would be open, the consequences of either
being unfavorable to Soviet national interest. One alternative would be for
the Soviet Union to disavow the aggressive action of its proxy nation, in an
attempt to deny Communist responsibility for initial aggression and thereby
absolve the Kremlin from guilt by association. This would sacrifice the proxy
nation to immediate surrender or to ultimate defeat. Such a sacrifice of a
proxy nation would have an inevitable effect upon other proxies and satellites
of the Soviet Union. It could signal the beginning of disintegration of the
satellite empire—a process which would inevitably create equally dangerous
situations in other geographic regions. The second alternative of the Soviet
Union would be to commit its own military forces in support of the proxy.
It could do so in either or both of two ways: force commitments could be
minimal at the scene of battle, or they could be all-out, in an effort to neu-
tralize Free World strength. Events could follow in that order, or both com-
mitments could be made simultaneously.

Such would be the test of the principle of deterrence. If the Soviet Union
should commit its forces, deterrence would have failed, and full retaliation by
the Free World aerospace forces would follow. The resultant global nuclear
war, then, would be the extreme or maximum military situation along our
gradient.

global nuclear war

The maximum situation could begin without the interposition of limited
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conflict. Our clearly stated national policy of nonaggression grants to a would-
be attacker the advantage of surprise. Conceivably the Soviet Union might
seek to exploit this advantage if its estimate of the situation indicated that the
odds were highly in favor of success. No such conclusion could be reached at
this time on rational grounds. Nor could it be reached in the future, given
the continued logical development of acrospace deterrent capability. But the
operations planner can never discount the possibility of an enemy decision
arising from irrational conclusions or as a result of desperation. Such delib-
erate nuclear self-immolation is almost impossible to imagine, but impossible
also to discount.

No matter how the maximum situation might develop, it is axiomatic that
the military effor¢ would be total. Action would certainly not be confined to
the area of any original localized conflict but would speedily become global in
scope. The conflict at this point would be between the aerospace forces of the
principal belligerents, each seeking to destroy the warmaking potential of the
other.

Considering the nature of existing forces, it is evident that the decisive
phase would be the initial aerospace battle. Once this decision was gained,
exploitation of the clear-cut advantage would then proceed toward the con-
clusion of all hostilities. The residual aerospace forces would make clear to
the enemy the utter futility of prolonged resistance.

deterrence

Across the gradient of situations we have considered only four: peace, cold
war, limited war, and all-out war. In connection with three of these gradients
of conflict the question of deterrence has been raised. It should be understood
that neither the aerospace force structure nor the span of time is static, as
related to the gradient of situations.

A true deterrent force must have a total power clearly capable of winning
a swift and favorable decision. The existence of the force must be clearly
supported by national will and by the determination to use it in support of
national policies and objectives if the need should arise. Since deterrence is
an effect upon an enemy, the enemy must know of the existence and capabil-
ities of the force and fully understand the national character and determina-
tion to employ it.

Obviously both the nature of the aerospace force and the level of national
determination are variable. The deterrent force of 1950 was only a fraction of
the deterrent force of 1960, which in turn will be only a component of the
deterrent force of 1970. What deters a potential aggressor this year, he may
discount a year from now. Deterrent power, therefore, must always be held at
such a level as to be able to deal successfully with the maximum situation—
global nuclear war under conditions of surprise attack. Within the scope of
such a force, its various elements provide the flexibility needed to deal with
any situation less than maximum in scope and to do so without diluting the
total capability.

Under the conditions of truc peace, there would be no potential aggressor
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and hence no need for a deterrent force. As we have not yet reached that state
of perfect civilization, but instead exist under conditions of cold war, aero-
space force in-being now deters potential aggressors and gives other instru-
ments of national policy their essential freedom of action.

Limited actions, since they contain the seeds of global conflict, require
swift application of the precise amount of force needed to contain them and
to control them, coupled with a clearly expressed national intention to commit
the full strength of the total force in the event of intervention of a hostile
major power.

If at this point on the gradient of conflict deterrence should fail, the
aerospace forces would then carry out their assigned counterattack missions,
destroying the enemy’s aerospace forces, depriving him of the means of fight-
ing, and ending his will for war.

AEROSPACE forces have roles to play across the entire gradient of international
situations from true peace to global nuclear war. At the one extreme, as a civil
scientific instrument of human progress, aerospace power represents dedica
tion to the nobler purposes of humankind. At the other extreme, American
aerospace forces would ensure swift and favorable decision in global nuclear
war. Such a war would be history’s most violent, as well as its shortest.

Headquarters Unaited States Air Force



The Deterrent Offensive Force

MAjor GENERAL HEwITT T. WHELESS

HE FUNDAMENTAL measure of this Nation's deterrent effectiveness

is the operational capability in-being of its strategic offensive forces.
These forces must be designed for decisive capabilities, with due considera-
tion of the variable conditions under which a general war may start and
the manner in which forces will be employed. Inherent in these forces must be
the ability to preserve world peace on terms favorable to the United States
and the Free World, through recognition by a would-be aggressor that he
cannot possibly emerge the victor in event military hostilities are initiated.
As of today, this capability is in being, represented by forces of the Strategic
Air Command. These forces, present and future, are the subject of this
discussion.

From a national standpoint, attainment of a decisive capability must be
based on certain essential elements:

(1) The national will, intent, and determination to maintain, and employ
when required, forces capable of military decision in battle.

(2) Adequate intelligence that will provide the required information for
the President to make appropriate and timely decisions, and for the mil-
tary commander to determine the current enemy order of battle as the
basis for effective war plans.

(3) Effective command and control procedures and systems whereby deci-
sions can be passed immediately and continuously to the operational forces.

(4) Strategic offensive forces, quantitatively and qualitatively capable of
inflicting maximum destruction on the nuclear and conventional threat to
the U.S. and its allies, at the source.

(5) Defensive forces, to destroy the enemy nuclear and conventional deliv-
ery systems and weapons after they have been launched and prior to impact
on target.

(6) Sustaining power, both military and civil, to provide the follow-on
forces and the recuperative strength essential for favorable strategic decision
in war.

These elements of decisiveness are the variables in the deterrent equa-
tion. From a national standpoint they are infinitely complex. Political, eco-
nomic, and military factors are totally enmeshed, and they vitally affect
each other. Economic limitations dictate allocation of resources, on a priority
basis, to those military capabilities that can best achieve national objectives.
Militarily there are numerous critical elements, such as the tactics of offense
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and defense, scientific breakthroughs, weapon developments, and passive de-
fense measures. These complex and dynamic variables interplay in a dy-
namic environment, highlighting the requirement to reduce to fundamentals
the essential national task in war.

Simply stated, this task is to destroy the capability of the enemy to
wage war. The task is great, but not insurmountable. Thus the overriding
priority for U.S. strategic forces, on a time basis, is to have in being the
capability to effectively destroy the enemy nuclear offensive forces, together
with the supporting elements that employ and sustain the enemy warmaking
eftfort.

The derivative of strategic capability is an effective, recognized deterrent
oftensive force that provides the basis for exercising compelling initiative
in the conduct of international affairs. It provides credibility both in the
eyes of our allies and in the eyes of an enemy as to our national will
and determination; it imposes an effective reduction in the enemy’s political,
economic, and military options; and, most significantly, it provides the
tangible measure and true meaning of the national policy of deterrence.

force criteria

The criteria for the deterrent offensive force are established in the
perspective of the nature of general war. General war is unpredictable, from
the standpoint of when and how it may start, the first strike objectives, the
tactics, and the duration of operations. For example, general war could start
under conditions of relative surprise from an aggravated overt act or as
an expansion of limited-war actions. The initial-strike objective could be to
destroy only the nuclear oftensive capability and to maintain a residual
threat against the industrial potential; or it could reach for a much higher
level of destruction—the simultaneous targeting of both the offensive threat
and the urban-industrial potential. The first-strike objectives will be de-
termined by the broader, long-term consideration of what is achievable
through the general-war course of action, as well as the expediency and
requirements to meet the current situation. The duration of general war will
be determined by the over-all national capability to sustain operations,
and specifically by the timeliness and decisiveness of the offensive in destroy-
ing the enemy nuclear forces.

The vast scope of operations in general war determines the basic criteria
of the deterrent offensive force. Each weapon and support system must con-
tribute through the complete spectrum of operations. Force application and
effectiveness are measured by weapon system reliability, penetration capa-
bility, minimum time to target, and target destructiveness, as represented
by accuracy and warhead yield. From a sustaining standpoint the force and
its supporting elements must be postured for maximum survival by means of
dispersal, hardening, mobility, and quick reaction.

No one weapon system can meet all these criteria. It therefore becomes
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necessary to select, on a contributory basis, those systems that will be most
effective and efficient. It is through the sclection and exploitation of the
unique capabilities of the proper blend of manned and unmanned systems,
employing optimized targeting techniques and sophisticated tactics, that the
decisive deterrent oftensive force is maintained.

the force trend

The 1960-1970 decade will be a period of dynamic transition in the
composition and character of the deterrent offensive force. The manned bomb-
er force will continue to be modernized; missiles in quantity will be included
in the operational inventory. At the same time newly developed space
systems will be making positive contributions to force eftectiveness.

The primary offensive capability today resides in the manned bomber
force. The improved B-52 models and the new B-58 supersonic bombers
are entering the operational inventory to programed levels. During this same
period the B-47 bomber, which is entering obsolescence, will be phased out
of the force. Improved penetration capability and targeting flexibility will
be achieved by incorporating the air-to-surface missile Hound Dog on the
B-52, to be followed by the longer-range air-launched ballistic missile Skybolt.
The all-jet tanker KC-135 continues to enter the operational inventory, ex-
tending the range of the bomber force to global target coverage. The general
trend in this manned force during the Sixties will be downward in numbers,
allowing for the buildup of 1cBa’s. However, significant improvements in
strike capabilities with this all-jet force will be realized during this time
period.

Atlas and Titan intercontinental ballistic missiles are being integrated
into the deterrent offensive force, to be followed next year by the solid-
propellant Minuteman. With Minuteman, designed specifically for simplicity,
low cost, and high reliability, missiles in the quantity required can feasibly
be obtained. These missiles make a positive contribution to total force
effectiveness from the standpoints of time period of availability and payload
flexibility. By the mid-Sixties a true mixed-force capability in missiles and
bombers will be achieved.

The ballistic missile program has made an equally significant contribu-
tion to the national space effort by providing boosters for instrumented
satellites. Midas, the missile defense alarm satellite, will provide increased
warning of impending attack, complementing the radar detection capabilities
of the ground-based Ballistic Missile Early Warning System (BMEws). Other
instrumented satellites are under development, designed to improve such
functions as weather forecasting, navigation, and communications—all of
which will make positive contributions to strategic force effectiveness. For the
longer term the advances of technology, particularly in propulsion, the life
sciences, and weaponry, will expand the operational environment and allow
for the use of manned weapon systems at orbital altitudes and speeds.



Today’s Strategic
Aerospace Force

Fundamental to the armed defense of the United States is the strategic
offensive force, a blend of intercontinental bombers and intercontinental
missiles in constant combat readiness.

As this force faces the decade of the Sixties, its backbone is still the
manned jet bomber: the B-47, the B-52, and the B-58. All are capable of
carrying nuclear weapons and with in-flight refueling can reach any military
target in the world.

The B-32 Stratofortress heavy bomber is the principal component of
today’s force. Over 550 of these 8-jet giants have been built and put into
operation since 19335, the growth potential of the B-52 as a weapon system
having been equal to the challenges of improved enemy air defense radar
and interceptor weapons. Succeeding models have flown higher, faster, and
farther, meanwhile taking on additional equipment. The latest operational
model, the B-52G, not only has greater target altitude, 25 per cent more
range, and increased climb performance but carries, in addition to its interior
bomb load, two Hound Dog missiles — also capable of carrying nuclear war-

Ceiling....... -Gbove
Unrefueled




heads — air-launched missiles that can be released from outside the enemy
perimeter defenses. The B-52H will have even greater capability, including
Skybolt as an improved air-launched ballistic missile in place of Hound Dog.

Numerically the greatest part of the strategic bomber force is the aged
B-47 Sitratojet. When the 6-jet B-47A first flew in 1950, it was the first
operational jet strategic bomber in the world, and over 1400 were built
before the program ended in 1956. By that time most of the force had been
either built with or refitted to the capabilities of the B-47E. First sup-
plemented by the heavier B-52 and now being partially replaced by the B-58,
the B-47 is gradually being phased out, but it has yet a very real value
in the over-all force, including ability to come in at altitudes of 2000 feet
or less and deliver nuclear weapons with the low-level bombing techniques
normally reserved for fighter-bombers.

The newest component of the manned bomber force is the supersonic
B-58 Hustler. A radical design departure from its predecessors, the B-58
represents the greatest one-generation speed increase in bombers in the
50 years of aircraft design and manufacture. Once described as all engine and
gas tank, the B-58 in many ways is more like a big fighter-bomber than its
companion strategic bombers. There is no internal bomb bay, for example,
but an external pod slung under the fuselage. First flown in 1956 and
with one squadron now operational, the B-58 will replace a part of the
B-47 medium-range force.

B-47
Speed.......... over 600 mph
Ceiling........ above 40,000 ft
Unrefueled

range....... beyond 3000 mi

Weapons. .2 20-mm tail cannons;
nuclear  capability

Crew size...........ccuv... 3

B-58
Speed......... over 1300 mph
Ceiling........ above 60,000 £
Unrefueled

range........... undisclosed

Weapons. . .20-mm tail cannon;
capable of carrying
nuclear  weapons
in disposable pod




Other systems aid the manned bomber force in its air alert and, if
need be, in penetrating to its target. A fleet of tanker aircraft rendezvous
with the bombers throughout a great arc across the Northern Hemisphere, en-
abling the bombers to maintain their patrol and ensuring that at all times
a certain portion of the force is ready to move on to strike at the farthest
targets. The sleek KC-135 is the prime tanker. A 6-jet transport-type air-
craft, it is a fit companion to the bombers, for it can refuel them along
their flight paths and at their speeds and altitudes. It is rapidly taking
over the job from the slower KC-97, which has given faithful service for
more than a decade but which hampered the efficiency of the jet bombers
by forcing them to drop to lower altitudes and slower speeds during refueling.

To help the B-52 overcome the improved air defense, to reduce losses
in the attacking strategic force, and to add flexibility to the attack, the
aerospace force is equipping the B-52G with the Hound Dog missile. This
supersonic, turbojet-propelled missile that can carry a nuclear warhead will
be slung under the wing of the bomber and carried to the desired re-
lease area, which may be outside or inside the perimeter defenses of the
enemy. Upon release Hound Dog can speed ahead another 600 miles to
its target. Its self-contained inertial guidance system can direct it to the
target or it can be diverted to another target in flight. With two of these

KC-135

........... over 600 mph
........ above 50,000 ft

....... beyond 4500 mi
Cargo capacity....... 80 troops
or 50,000 Ib

KC-97
Speed............... 375 mph
Ceiling........ above 35,000 ft
Unrefueled

range....... beyond 4000 mi

Cargo capacity...... 96 troops
or

64,000 |b




missiles slung under its wings in addition to its internal bomb load, the
B-52 on one mission can destroy several targels great distances apart,
can use the missiles to blast a path through enemy defenses in advance of
the bomber, or can send the missile in at supersonic speed to attack heavily
defended targets.

While the manned bomber continues to offer advantages in accuracy,
flexibility, and the extension of human judgment to the battlefield, the
formidable intercontinental ballistic missile offers an attack weapon of
tremendous speed and is at present a weapon against which there is no
defense. Atlas, the 1ICBM now operational, has two booster engines and a
sustainer engine that lift the big rocket off the ground and arec it
into its ballistic trajectory at approximately 18,000 miles per hour, at which
point the nose cone containing the nuclear warhead separates from the main
rocket and continues passage through the predetermined trajectory to targets
of intercontinental range. Since its first operational firing from Vandenberg
Air Force Base in September 1959, the liquid-fueled Atlas has been speedily
integrated into the strategic operational force. To be joined in 1961 by
the liquid-fueled Titan and in 1962 by the solid-fueled Minuteman, the
Atlas is the first weapon system in the strategic missile force that is planned
as a principal striking component of the strategic offensive force during

the coming years.

Atlas (SM-65)

Speed..... approx. 18,000 mph
Ceiling.......... about 500 mi
Range........ 5500 to 9000 mi

Dimensions. .length: 75 to 82 ft
depending upon
nose cone
diameter: 10 ft

Thrust...... approx. 360,000 Ib

Hound Dog (GAM-77)

Speed ............. supersonic
Range......... approx. 600 mi
Dimensions. . .length: 42 ft 6 in
diameter: 28 in
span: 12 ft 2 in
Thrust. . ... 7500 b ot sea level
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The continued integration of manned and unmanned systems is essen-
tial in maintaining the operational effectiveness of the deterrent offensive
force. Each type of system makes a contribution in terms of weapon delivery
as well as in the essential support functions of intelligence and command-
control and in providing eftective sustaining power. For example, manned
delivery systems provide a visible deterrent that can be exercised to show
national intent and purpose. The security of this force can be realized, with
or without warning, by ground-alert or air-alert posture. It is a force that
makes use of man’s judgment, which provides flexibility and reliability ad-
vantages not otherwise attainable. Perhaps most important, the manned
aircraft delivery systems provide the hard core of residual fighting force that
can be recovered and recycled throughout the duration and successful end-
ing of hostilities.

Missile delivery systems have their own inherent military advantages,
such as the dramatic reduction in time from launch to warhead on target
and their relative invulnerability to the enemy defenses. The ballistic missile
compounds the enemy's targeting problem, since our force will be dispersed,
hardened, quick-reacting, and mobile. Finally, current missile delivery vehi-
cles have high growth potential, from the standpoints of increasing payload
capabilities and flexibility to incorporate decoys, multiple warheads, and
maneuverable re-entry vehicles for penetration purposes. With continued
improvement of the programed missile systems, they can be expected to main-
tain their effectiveness through the foreseeable future.

the concept of operations

A basic consideration in developing the operational concept for the
deterrent offensive force in the ballistic missile era is the dramatic compression
of time. Here the ability to employ the forces effectively is determined to a
large extent by the availability and relationship of warning, both strategic
and tactical, the timeliness of decision, and the posture and reaction capa-
bility of the force. The operational concept and the posture of the force
must therefore compensate for any deficiencies that may exist within these
parameters.

One third of the strategic bomber force is presently maintained on
ground alert. These aircraft are in full combat configuration with crews
standing by available for immediate take-off. An alert area has been es-
tablished near the end of the launch runway on each base to reduce this
reaction time to a minimum. The alert area is composed of a parking
apron for both bomber and tanker aircraft, complete with maintenance and
flying-crew facilities for the alert personnel on duty. It is surrounded by a
security fence, constantly guarded by trained security personnel. During
periods of tension the entire manned force can be generated to full com-
bat configuration in a short period of time, ready to respond as the specif-

ic situation may dictate.
The effectiveness of ground alert is further enhanced on a day-to-day
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basis through “positive control” procedures and “reflex” operations. Positive
control  procedure provides the capability to launch the manned force on
receipt of warning that an enemy attack is imminent. Reflex methods pro-
vide combat-configured aircraft on alert in overseas areas. Under refiex,
designated medium-bomber and tanker units maintain aircraft on alert
status in the forward areas, both on the North American continent and at
overseas bases. Crews and aircraft are rotated at periodic intervals and remain
at the forward bases for a temporary period. On arrival the aircraft are imme-
diately placed in combat configuration, allowing for the return of a like
number of crews and aircraft to their permanent bases. The aircraft deploy
and redeploy between their temporary and home stations nonstop, refueling
air-to-air as required. Additional training requirements are accomplished
during these flights to ensure that the crews remain at peak proficiency in
all phases of operations. Most of this training closely resembles actual com-
bat responsibilities.

The reflex operation contributes to the deterrent oftensive capability
by providing further dispersal of the force and quick reaction time to attack
high-priority targets without the need for tanker refueling support. In addi-
tion these forces do much to solidify the Nation's various commitments
around the globe. The price of this operation is not high, since only a
small operations and maintenance task force is required at the forward bases
to maintain the reflex forces on alert. All major maintenance and periodic
inspections are accomplished at the permanent home station.

The positive control concept was developed in recognition of the fact
that a national decision to launch a strategic attack will always require an
unknown but finite amount of time and that tactical warning of impending
attack may not be absolute, particularly in the near future. It must be
remembered that only the President of the United States can authorize
expenditure of nuclear weapons; therefore he is the only person that can
execute the force. To ensure survivability of the manned force, the positive
control concept authorizes the commander of the deterrent offensive force
to launch manned aircraft whenever in his judgment survivability of the force
on the ground is questionable, or whenever the current situation so dictates.
Typical examples of indications that could lead to launch of the force under
positive control include large numbers of unidentified objects on early-
warning radar screens, or a sudden rash of incidents that could indi-
cate widespread sabotage against military installations.

When launched, the positive control aircraft proceed on course toward
assigned targets. These aircraft do not fly beyond the positive control line
unless the execution order, through the Joint Chiefs of Staff, has been
received and verified. The positive control line is located far outside the
radar early-warning line of the enemy. If the execution order—the “Go-
Code”—is not received prior to arrival at the positive control line, the air-
craft return to their home bases; in other words, they “fail-safe.” The use
of this procedure eliminates any possibility of inadvertently executing the
force prior to national decision.

On launch of the alert force under positive control, each base prepares



68 AIR UNIVERSITY QUARTERLY REVIEW

the remaining aircraft for strike. In case the initially launched aircraft
should begin to fail-safe, follow-on ground-alert aircraft are in combat con-
higuration, ready to launch, so that the total size of the alert force is never
degraded. These follow-on aircraft preclude the possibility of the enemy
feinting the alert force out of position.

The eftectiveness of the ground-alert posture and the positive control
procedure is a direct function of the timeliness and reliability of warning.
Without tactical warning the manned bomber force is vulnerable on the
ground. Today warning against a manned bomber attack can be anticipated
to be somewhere between 15 minutes and 3 hours. This warning is received
through a number of contiguous radar establishments, such as the Dew Line,
the Mid-Canada Line, the Pinetree Line, picket ships off both coasts, and
airborne early-warning aircraft. The warning systems against manned bomber
attack are considered highly eftective; they will provide the necessary time for
the ground-alert forces to react.

With the buildup in enemy ballistic missile capabilities, warning against
the new mode of attack becomes essential, directly influencing the eftective-
ness of the present ground-alert concept. Two ballistic missile warning sys-
tems are currently programed. The first, already partially operational, is the
Ballistic Missile Early Warning System (BMEws). This system will consist
of missile-detection radars located in Greenland, Alaska, and the United
Kingdom. These radars look northward to the area from which a missile
attack would be anticipated and will give approximately 15 minutes’ warn-
ing as enemy missiles pass through their radar beams. As it employs radar, the
system will be subject to atmospheric interference, jamming, and deception
and by itself cannot be completely relied upon for warning. The second
warning system, which will complement BmEws, is the missile defense alarm
satellite (Midas). Until the BMEws and Midas warning networks are com-
pleted and while the missile threat exists, it may become necessary to convert
to an air-alert posture, to ensure maximum survivability for a portion of
the force.

The air-alert concept provides a force of combat-configured aircraft air-
borne at all times, capable of destroying selected enemy targets 24 hours a
day, 365 days of the year. These aircraft will be effective in the deterrent
offensive regardless of surprise attack or any other action that the enemy
might take. The air-alert concept is the essence of simplicity.

Feasibility of the airborne-alert operation has been proved by experience
of thousands of sorties. Air alert can be maintained with up to 25 per cent
of the force continuously airborne, depending upon the logistics base es-
tablished. These flying rates are achieved through a firm maintenance sched-
ule, through operating the aircraft in a standard configuration, and through
the consolidation of personnel to provide both mass launch and mass recovery
of aircraft. The current manning authorizations for the ground-alert posture
provide a capability to keep one eighth of the B-52 force on airborne alert.
At this level, flying hours are increased by a factor of 3. The achievement
of a higher airborne-alert level is dependent on additional logistic support
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and some increase in combat crews and maintenance personnel. The air-
borne-alert operation is not meant to be a permanent way of life but is de-
signed for maximum security of the bomber force until we possess sys-
tems for timely and reliable warning against a missile attack. During this
period of the “warning gap” the airborne-alert operation will make a vital
contribution to the deterrent posture of the offensive strike force.

Passive measures to secure the manned bomber force have also been
undertaken. One measure is the dispersal program, the basic criterion of
which is to provide the capability to launch the alert force within a 15-
minute warning period. A secondary consideration is to expand the enemy’s
target system. Today dispersal of the manned force is virtually complete.
The B-52 heavy bombers have been deployed at the ratio of one squadron
per base, aligned with supporting KC-135 tankers. Rundom dispersal of the
B-47 medium bombers to other military and civilian bases throughout the

crew
quarters

security
fence

‘t“ alert tankers

)‘r\ alert bombérs

The “Christmas Tree” alert configuration at a SAC base features special parking
ramps where a portion of the bomber and tanker force is maintained in readiness
for immediate take-off. Crew quarters provide all facilities necessary for personnel
on alert duty. Aircraft have only a short taxi distance to the active runway.

North American continent has been tested and can be employed, as required,
to increase further their survivability.

The Atlas 1cBm, which became operational in September 1959, marks a
milestone in the development of advanced strategic capabilities. As follow-on
squadrons are activated and equipped, improved versions of the Atlas mis-
sile will be produced. To the strategic force this means greater survivability
and capabilities in the form of dispersal, hardening, reliability, reaction time,
range, and accuracy. The later equipping of Titan and Minuteman squadrons
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will augment these early 1cBm capabilities and mark the transition from
manned to unmanned systems as the backbone of the deterrent offensive force.

The basic difference in posturing the missile force is one of emphasis
and degree, the prime consideration being that all missiles on launchers are
on constant alert with fast reaction times but that they cannot be launched
on warning alone, as the manned bombers can. Lack of a positive control
capability in missile systems means that national decision for execution is
required prior to launch. Since the 1cem force therefore will in all probabil-
ity have to ride out the initial attack, dispersal and hardening become the
key elements to survivability. Mobility is a further advantage of specialized
elements of the missile force on land, at sea, and in the air.

The basic objective in dispersing the missile force is to make each
missile launch site a separate aiming point as far as the enemy is con-
cerned, compounding his targeting problem. The early missiles being phased
into the force, Atlas and Titan, are in a basic “3 x 3” configuration, i.e.,
three missiles on launchers form a complex and there are three complexes
per squadron. The follow-on Atlas and Titan, soon to become operational,
will be in a unitary configuration, each missile geographically separated so
as to provide a single aiming point. This configuration is possible because
each missile will have its own integral guidance system. The second-generation
missile, the Minuteman, will enter the operational inventory in the same
unitary configuration.

With the missiles, increased hardening has been extended to the com-
plete weapon system in order to provide the capability to ride out an attack,
if required. Quick reaction is fundamental to the effectiveness of the missile
systems, both from the standpoint of survivability and from the standpoint
of force effectiveness in achieving minimum time to target once the execu-
tion order is delivered. Quick reaction for the missile force has been achieved
through basic engineering design. The initial Atlas and Titan missile com-
plexes incorporate high-pressure pump systems, radio inertial guidance, and
silo lift. Follow-on Atlas and Titan squadrons will incorporate advanced designs,
significantly reducing silo-launch reaction time and permitting salvo launches.
The Minuteman, using solid propellants with in-silo firing, can achieve near
instantaneous salvo launch, and it has other operational features and flexibility
not obtained in earlier missile designs. To ensure maximum survival of the
missile force when under attack, sophisticated firing tactics have been devel-
oped, based on statistical probabilities. These optional tactics, employed
as the situation may dictate, will minimize exposure of the missiles to enemy
attack during the launch phase.

The emphasis of the 1cBm force configuration on survivability will be
further enhanced through mobility. A portion of the Minuteman force
will be used in the mobile configuration. Force security will be achieved
for this portion of the force through random, deceptive movements over the
rail nets of the nation. In addition missile mobility is being achieved with
the Hound Dog air-to-surface missile and the Skybolt air-launched ballistic
missile, carried by the manned bomber force. Complementing this mobile
portion of the strategic force will be the Fleet Ballistic Missile, Polaris.
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~ force employment

The concepts of operation which have been developed to ensure surviv-
ability of the manned and unmanned force are fundamental and vital. The
real payoff, however, is in the successful employment of these weapon sys-
tems against an enemy's targets and target systems, thereby destroying his
warmaking capability. Here the priority objective is the destruction of the
enemy's nuclear delivery capability that poses a direct threat against this
Nation and its allies. The complementary task is to destroy his war-sustaining
capability. The capability to accomplish these tasks, with the highest possi-
ble assurance of success and in the minimum time after hostilities start, is the
true measure of deterrent effectiveness.

Penetration tactics are developed after careful analysis of the enemy
defensive environment to ensure minimum attrition of our forces and maxi-
mum bombs or warheads on target. Enemy defensive capabilities today are
primarily antiaircraft guns, barrage rockets, day and night all-weather
fighter aircraft, and guided intercept rockets. For the future, improvements
in each of these categories can be anticipated, as well as the potential for
incorporating atomic warheads in follow-on defensive systems. It can be
anticipated that during this decade operational anti-icBM systems also will
be developed, calling for further improvements in the penetration capabilities
of unmanned systems.

The specific penetration tactics employed at any point in time are
designed to exploit weaknesses in the enemy defensive posture. Here applica-
tion of the principle of mass is fundamental, to saturate any defenses that
cannot otherwise be countered through deception and surprise. Penetration
altitudes may vary from the extreme low-level and high-level flight profiles
of the manned bomber to the ballistic trajectory of the missile through space.
In addition, the air-launched missiles also attack through this spectrum of
altitude, from low level through ballistic trajectories. Area defenses are
further degraded through the use of electronic countermeasures—chaff and
decoys—and high-speed penetration, all integrated and mutually supporting
in the penetration plan. Also the manned bombers can employ their own
defensive armament, including weapons and infrared countermeasures. Final-
ly, and most important, direct attack on selected elements of the defensive
systems themselves will always be an essential requirement of the attack.

Today the deterrent offensive task is accomplished primarily by the
manned bomber. As the missile force increases there will be a continual
transition in over-all tactics and targeting. Missiles will be employed pri-
marily against targets where timeliness of attack is essential, while the
manned aircraft, exploiting operational flexibility, will be employed against
targets that are ill defined, of uncertain location, superhard, or mobile.
When missiles have entered the force in quantity, the wartime capability for
armed reconnaissance by manned aircraft will become increasingly important
in seeking out the targets of unknown location and in attacking the targets
not destroyed by missiles. The damage-assessment capability of manned recon-
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naissance will also play a vital role in determining the employment of residual
and recoverable forces for their follow-on strikes.

maintaining effectiveness of the deterrent offensive

The operational war plans and the specific tactics to be employed in
the execution of these plans are constantly being evaluated, modified, and
validated. The unique capabilities of each weapon system are exploited, with
the objective of improving total force effectiveness.

The manned bomber force has achieved high in-commission rates,
navigation and bombing accuracy, and refueling proficiency through years
of continuous training. Reliability of the bomber alert force is near 100
per cent; radar navigation techniques eliminate errors in position; bombing
accuracy is measuréd in feet. These are proven capabilities. As improvements
are made in enemy defenses, the manned bomber force is also being improved
to ensure oftensive effectiveness for the future. Air-to-surface missiles, super-
sonic speeds, and other tools for the oftense are programed. The B-70 bomber,
which will fly at three times the speed of sound and at altitudes in excess of
70,000 feet, could very well be followed by a manned spacecraft with orbital
range. The potential of these future systems is being investigated through
active research and development of such programs as the X-15, Mercury,
and Dyna-Soar.

['he ballistic missile, a new weapon system using a unique medium of
attack, has undeniable penetration capability today. It may be safely as-
sumed that the enemy will make a defensive effort against it, thereby
creating the requirement for improving missile penetration tactics. This
program is under way and is directed towards the development and employ-
ment of devices and tactics that will render defenses against the ballistic mis-
sile ineffective. The means could include saturation and deception of detec-
tion and tracking radars, by use of decoys as part of the missile payload.

Since the 1cBM is projected to constitute the major weapon system for
the deterrent oftensive force, it becomes essential that its capabilities give
the same high degree of confidence now placed in the manned bomber force.
This means that survivability, reliability, and offensive effectiveness must be
stressed and realized in the development of the 1cBM force. Most important
is the realization of close accuracies and adequate warhead yields, in view
of the priority task of destroying the enemy nuclear delivery capability.
The design and development trend of our early production missiles gives
every reason to believe that these capabilities will become an integral part
of the operational missile force in the near future.

Essential to the effectiveness of the deterrent oftensive force are the sup-
porting elements of intelligence, warning, and command-control systems.
These systems are in effect today, but they must be improved for the future.
Again, programs are being pursued to ensure that these capabilities keep pace
with the increasing threat and that they are integrated, on a timely basis, with
the advanced weapon-delivery systems.
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For the long term, the decisiveness of the deterrent offensive force will
be maintained through the exploitation. integration, and coordination of
the total strategic capabilities of U.S. forces in-being. The rapidly advancing
rate of U.S. technology will provide the new weapon systems and capa-
bilities needed for the future. The operational concept for the employment
of these weapons will continue to be directed to the essential national task
of maintaining the ability to destroy the nuclear threat that faces the Na-
tion. This capability for decisiveness in battle, in-being and recognized, will
remain the yardstick of effectiveness in measuring the national policy of
deterrence.

Headquarters Strategic Air Command



Tactical Aerospace Forces

MAjJor GENERAL STANLEY ]J. DoNovAN

ECAUSE of their usefulness in general war, in lesser conflicts, and in
the present cold-war environment, tactical air forces will continue to

play an important part in our military planning. Our purpose here is to
examine the capabilities of these forces in the three major mission areas
and to forecast some of the major advancements in tactical air weapon sys-
tems we can expect during the next ten years.

The term “tactical air forces” often proves confusing even in military
circles. Whereas strategic aerospace forces destroy deep military targets and
the enemy’s warmaking and industrial capacity, tactical air forces are primar-
ily designed to operate at shorter range against deployed military forces.
More specifically, their objective is to defend geographical areas essential
to U.S. policy. Strategic and tactical forces are complementary.

The tactical aircraft of World War II, in contrast to their strategic
counterparts, were short-ranged, limited in firepower, and highly maneuver-
able. In the years since, the range of tactical aircraft has increased tenfold
with aerial refueling, and their firepower a thousandfold with small nuclear
weapons. Now, in addition to their functions in the air-land battle, they
can also conduct nuclear strikes against all types of targets.

At present U.S. tactical air forces are organized in three commands—the
U.S.-based Tactical Air Command and two overseas commands, United
States Air Forces in Europe (usafFe) and Pacific Air Forces (pacaF). Each
bears major responsibilities in both general and limited war.

general-war functions

The strategic aerospace forces have become this Nation's primary
general-war force. It is imperative that these and other general-war forces
be conditioned to survive surprise attack, with enough strength remaining to
destroy the enemy’s military force. The capability to survive, counterstrike,
and prevail will in turn guarantee us the most credible deterrence we can
purchase; in fact, one literally depends on the other.

The trend today is toward missiles to perform those well-defined general-
war tasks which can be preplanned in detail. Missiles inherently are designed
to live through surprise attack and penetrate to the target in spite of an
enemy's defensive measures. Hence they lend reliability to our counterstrike
effort. On the other hand there are many tasks which missiles cannot accom-
plish. They would be less effective against poorly identified fixed targets, fixed
targets requiring a high degree of accuracy, or any moving target. Invariably
the aircraft with an experienced pilot is the better solution when on-the-
spot judgment is required.
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An inventory of United States nuclear forces which can be immediately
brought to bear in a general war would include not only strategic missiles
and bombers but also Air Force tactical bombers, tactical fighters, and cruise
missiles based in the European and Pacific theaters. These overseas air
forces are also a vital element in our over-all deterrent posture. The primary
general-war mission assigned them is a counterforce counterattack upon
known fixed installations. They would be expected to destroy those aero-
space forces which menace their respective theaters. Their targets would
be sites, airfields, military control centers, and other objectives of immedi-
ate concern to Allied land forces within the combat radius of the tactical
aircraft.

A percentage of the overseas combat crews are kept on alert, fully
briefed and their aircraft armed in anticipation of even a few minutes’
warning of enemy attack. As a safeguard, they could be launched on tenta-
tive evidence of imminent attack and held in the air under positive control
until the order to strike is received. Depending on their mission profile, most
tactical strike aircraft can hold for 15 to 20 minutes over their home base and
still have enough fuel to accomplish their mission. Several squadrons of
Mace cruise missiles are also maintained overseas. Designed to strike heavily
defended targets in bad weather or darkness, the Mace can penetrate at a
low enough altitude to avoid most of the enemy’s air defenses. Some think
it would be the first vehicle to strike enemy soil in an all-out war.

With a few hours’ advance warning, theater air forces can be dispersed
to preselected and prestocked secondary bases for additional protection.
Dispersed operating bases are normally far enough apart to require the
enemy to commit at least one nuclear sortie against each of them. This in
turn increases significantly the effort he must expend to destroy all theater
strike forces before they can become airborne.

The location of theater air forces around the periphery of the Sino-
Soviet land mass thus further complicates any plans the Communists might
have for launching a surprise attack. Admittedly dispersal in itself does not
make the Soviets’ problem insoluble. What it does, however, is demand
more comprehensive preparations on their part, which may afford us some
strategic warning. Certainly any indication of impending attack would be of
the utmost value in alerting our own forces. Theater-based tactical air forces
also give assurance to our allies that we are ready to assist them with every
means at our disposal. While most of our allies fully appreciate the value
of strategic forces based in the United States, a portion of our military
strength stationed in their own geographical area announces very clearly
that the U.S. considers those areas fundamental to its national security. To
this extent they prevent or at least discourage piecemeal seizure. One can
surmise that the Communist forces might not have attacked Korea if U.S.
tactical fighters and troops had been physically located in that country.

There is every reason to believe that the requirement for theater air
forces will prevail throughout the 1960's. But as the Soviet missile threat
increases, a portion of these forces should be re-equipped with a lightweight
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tactical ballistic missile, which, through mobility or hardening, can be
conditioned to survive in a general war. Some of the characteristics of this
missile will be enumerated later. Theater air forces are also charged with
counterair, interdiction, close support of ground forces, and reconnaissance
in both general war and low-intensity conflicts. Since most of these operations
are not now within the province of a missile, they must be accomplished
by manned aircraft. Theater air forces therefore should retain both air-
craft and missiles to provide combat eftectiveness in a variety of situations.

The remainder of U.S. tactical air forces are held in the United States
as reinforcements for the theaters. To prepare for that mission, U.S.-based
tactical units are periodically deployed overseas on practice exercises. While
in the overseas theater, crews are placed on alert and are required to fly
several combat sorties simulating their wartime tasks.

To be of real value in a general war with no advance warning. these
forces must first escape the consequences of the enemy’s initial attack,
deploy to the theater, and on arrival operate from partially damaged air
bases or from secondary airfelds. If adequate facilities, fuel, and ordnance
are available, these reinforcement aircraft can have a significant effect on the
outcome by helping to destroy what is left of the enemy’s nuclear strike
forces. In a general war other U.S.-based fighter units would also supplement
the continental aerospace defense forces, and tactical reconnaissance and
troop-carrier units would perform important jobs, such as bomb damage
assessment and airlift missions in support of Western Hemisphere defense.

Operationally ready reserve forces in the United States are also heavily
committed in general-war planning. The numerous Air Reserve and Air
National Guard tactical fighter, reconnaissance, and troop-carrier units rep-
resent a ready reserve of air power which would figure prominently in the
follow-on phases of a general war or in a protracted small war. These reserve
components are well trained, adequately equipped, and maintained at a high
state of operational readiness.

limited-war functions

Limited war is usually defined as active imilitary conflict in which one
or both sides commit less than their total military capability and in which
national survival is not immediately at stake. To an even greater extent
than in general war, political considerations and restraints dominate the
conditions under which it is fought.

The value of military forces in conflicts less than general war depends
largely on their flexibility and versatility, for they must be constantly ready
to meet an almost infinite number of contingencies at unpredictable and
widely scattered points around the world. These military tasks can range
from friendly show-of-the-flag deployments, through determined displays of
force, to actual combat with either high explosives or nuclear weapons. The
usefulness of the forces can be measured to a great extent by their adapta-
bility to strange environments and to the political restraints which may be
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After World War 1, with the U.S. having a virtual monopoly on the
A-bomb as well as the means to deliver it at intercontincntal range, our
strategic aerospace forces were considered an effective deterrent not only to
a major war but to lesser conflicts as well. The requirement for the tactical
Aghter with its high-explosive ordnance had rapidly diminished.

Then, in 1950, the Korean War erupted, and except for certain restric-
tions it was fought under conditions not unlike the air-land battles of World
War II, except that enemy aircraft were virtually nonexistent in the land
battle area. Air superiority fighters, tactical fighters, and tactical bombers
were once again very much in demand.

By the close of the Korean War it was apparent that conflicts less than
general war were quite possible and that forces which could respond eftec-
tively to such wars were necessary. We could not afford to give additional
ground to the Communists by enduring a series of small thrusts slowly
chipping away at the perimeter of Free World defense.

To help counter the threat of piecemeal aggression, the United States
became a partner in a series of mutual-defense pacts throughout the world.
At present we are committed to provide military assistance to some 40
different Free World nations if they become a target of military aggression.
Most of these allies maintain relatively large ground forces. Because they
cannot produce or support their own air power, their air forces are small
and usually confined to an air defense mission. Hence the most valuable
contribution we can make to their security is an air force, trained and
equipped for the full spectrum of tactical air operations.

Yet we cannot afford to station tactical air units all over the world
to meet small-war commitments. Nor can we rely completely on general-war
forces stationed in Europe or in the Far East. It would be unwise to weaken
our general-war deterrence during a limited-war emergency. The best solu-
tion is to retain in the United States sufficient tactical air forces for contin-
gencies less than general war. With the aid of aerial refueling a small, self-
supporting force of tactical aircraft can be deployed in a matter of hours
from this country to almost any place in the world where adequate runways,
fuel, and ordnance are available. A relatively small but eftective army force,
on the order of a battle group, can be air-transported with it.

Such a highly mobile air force exists today. Called the Composite Air
Strike Force (casF), it is made up of certain predesignated combat and
support squadrons which are kept in constant readiness for small-war
combat. While the basic casF organization mounts roughly 140 aircraft, its
strength can be altered to fit the occasion. Included are not only tactical
hghters but also reconnaissance, transport, and tanker elements.

Except for fuel, ordnance, and other expendables prepositioned or moved
in by the appropriate theater transportation, the Composite Air Strike Force
carries with it enough supplies and equipment to operate for 30 days
under normal combat conditions. All these support items are kept in mobility
kits so that they can be quickly loaded aboard transport aircraft. Each U.S.-
based fighter squadron detailed for casF duty maintains its own kits with
the utmost care.



Today’s Tactical
Aerospace Force

The primary mission of the tactical aerospace forces is the defeat of enemy
action by decisive application of the versatile firepower and large radius of
action that is characteristic of aerospace forces. For this mission, customarily
established in cooperation with friendly ground forces, the specialized tasks
of the tactical aerospace force are to control the air vital to the battle area
and to exploit control by interdiction of communications and movement and
by destruction of enemy forces and their support. The tactical forces also
augment the strategic defense of the North American continent and of the
areas abroad into which their elements are deployed. In general war they
will join in the strategic offensive, operating from their forward stations
around the globe to take out assigned portions of the enemy’s warmaking
capability. In limited war their elements already deployed in overseas thea-
ters may hold their positions, on guard against spreading war, while specially
composed, combat-ready air task forces deploy from the United States to
the zone of conflict in a matter of hours.

With many diverse mission assignments, tactical aerospace forces must
have versatile capabilities. They must be capable in both conventional and
nuclear ordnance delivery. They must be capable of both treetop attack and
extremely high-altitude intercept. A prime requirement is capability for all-
weather tactical reconnaissance (which is separately reviewed in the chapter
by General Ford). There must be tactical airlift to support the far-flung
deployment and the associated ground forces. There must be tankers to
refuel the combat elements in their extended transits between theaters.

The fighter aircraft form the heart of the tactical forces. All four types
in the current force are supersonic and are equipped to handle both air de-
fense and fighter-bomber assignments. These four tactical fighters are the

F-100
Speed .......... over 800 mph
Ceiling........ above 50,000 ft
Unrefueled
range...... beyond 1000 mi
Weapons........ 4 20-mm can-
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Crew Size ......conovenen weel




F-105

Speed.......... over 1000 mph
Ceiling........ above 55,000 £
Unrefueled

range...... beyond 1500 mi
Weapons...... Vulean cannon,

rockets, air-to-
air missiles; con-
ventional or nu-
clear bomb ca-
pability

Crew size ..........ccc00un 1

F-101
Speed.......... over 1200 mph
Ceiling........ above 50,000 ft
Unrefueled

range....... beyond 1000 mi
Weapons. ...... combinafions of
4 20-mm can-

non, Genie, Fal-

con, and Side-

winder rockets;

conventional

and nuclear

bomb capability

Crew size ................. 1

F-104

Speed ......... over 1400 mph
Ceiling........ above 90,000 #

Unrefueled
range....... beyond 1000 mi
Weapons....... Yulcan cannon
and Sidewind-
ers; convention-
al and nuclear
bomb capability
Crew size ................. 1

F-100, the F-101, the F-104, and the F-103, called the “century series” fight-
ers because of their numerical designations.

The F-100 Saper Sabre fighter, which began coming into use in 1954,
is the oldest in the current force. As the first U.S. fighter aircraft capable of
supersonic speeds in level flight, the F-100 was originally intended as a
day fighter with a fighter-bomber capability. Later models—the D and F—
are primarily fighter-bombers, with secondary capability as interceptors.

Now replacing some of the F-100’s is the newest of the tactical fighters,
the F-105 Thunderchicf. In keeping with the growing determination to reduce



Matador (TM-61C)

Speed........... over 650 mph
Ceiling........ above 35,000 ft
Range........... about 600 mi

Dimensions. . . .length: 39 ft 7 in
height: 9 # 8 in
span: 27 ft 10 in

Thrust. . 10,000 Ib from engine plus

100,000 b from booster

Mace (TM-768)

Speed.......... over 650 mph
Ceiling........ above 40,000 f1
Range.......... about 750 mi
Dimensions. . . .length: 44 ft 2 in
height: 10 ft

span: 22 ft 10 in
Thrust. . 10,000 b from engine plus
100,000 Ib from booster

the number of different aircraft in the tactical inventory, the F-105 is the
first fighter specifically designed with the versatility necessary to accomplish
the all-round tactical mission. It ean do this more effectively than any exist-
ing aircraft. Equipped with a special fire-control system, the Thunderchief
can perform pinpoint bombing at any altitude from extremely low level
to 50,000 feet. The later D model has an all-weather capability for bombing
by night or day and through clouds. In addition to an internal bomb bay
longer than that of the World War II heavy bomber, the B-17, the F-105
can sling under its wings a full complement of air-to-ground Bullpup mis-
siles. For its interceptor role it is armed with Sidewinder missiles and the
Vulcan cannon.

The F-101 Voodoo was originally designed as a high-speed, long-range,
all-weather interceptor, still its primary function in the tactical forces, which
have deployed it overseas for that purpose. The later C model, strengthened
structurally for additional duties as a fighter-bomber, has been in squadron
service with tactical forces since 1957. It has a longer range and increased
navigation capability over the F-100.

The fourth member of the tactical fighter family is the sleek, stubby-



Speed........... over 600 mph
Ceiling......... over 45,000 f1
Unrefueled

range...... beyond 2000 mi
Weapons. ....... 4 20-mm can.

non, 8 5-in
HVAR rockets,
and 5000-1b
bomb load

Crew size ..........cccu... 2

B-66
Speed .............. 700 mph
Ceiling........ above 45,000 f1
Unrefueled
range....... beyond 1500 mi
Weapons....2 20-mm tail can-
non and 15,000-b
bomb load includ-
ing nuclear bombs
Crew size ......c.cvueevenn 3

winged F-104 Starfighter. With an airframe weighing only about half that of
other century-series fighters, the F-104 was designed for maximum speed
and climb as a first-line interceptor. The day-fighter role is still primary,
although the aircraft now has also an atomic-weapon delivery capability.
Complementing the rounded family of tactical fighter aircraft are the
tactical surface-to-surface guided missiles and the light bombers. The two
surface-to-surface guided missiles, the TM-61 Matador and the TM-76 Mace,
may both be armed with nuclear warheads, both have ground mobility, and
both can be launched from mobile translaunchers. The Matador has been
deployed overseas since 1954. A subsonic, air-breathing missile, it is depend-
ent on ground stations for guidance, but in an improved model the guidance
is highly resistant to electronic countermeasures. The Mace, which is now re-
Placing the Matador, is a much-improved version with longer range and
selfcontained guidance. Mace’s earlier model had a map-matching electronic
guidance system. The current production model features inertial guidance.
The light bombers, although soon to be phased out of the tactical force,
have filled an important role in the years that the fighters were being de-
veloped to all-round performance. The B-66 Destroyer, operational since



Bullpup (GAM-83A)

Speed ............. supersonic
'4 Range.......... over 15,000
vy Dimensions. ...... length: 11 #
diameter: 1 ft
span: 3 ft 1in
Sidewinder (GAR-8)
Speed ............. supersonic v
Ceiling........ above 50,000 #
Dimensions. . . .length: 9 ft 4 in
diameter: 5 in
span: 2 ft
Thrust........... over 6000 b

1956, is the newer of the two light bombers. In the 600-700-mph class
the B-66 can carry a large selection of weapons, including nuclear ordnance.
It has filled well a variety of roles for the tactical forces. The older B-57
Canberra, now being phased out, has been in the tactical forces since 1954.
In both night intruder and bomber roles, it features a unique rotating bomb
bay that can release bombs without exposing any protrusions to slow down
the aircraft.

Completing the tactical offensive arsenal are the air-to-air missiles and
air-to-ground missiles fired by the various aircraft. The principal reliance
for air-to-air combat is the GAR-8 Sidewinder. A supersonic guided missile,
the Sidewinder is the cheapest, smallest, and lightest of air-to-air missiles.
Its passive infrared “heat seeking” guidance system causes it to home in on
the hot tailpipe of the target aircraft but also limits its usefulness to clear-
weather intercepts. For the air-to-ground role there is the GAM-83 Bullpup.
Powered by a solid-propellant rocket motor and guided by radio-command
signals from the launching aircraft, Bullpup delivers conventional firepower
against ground targets and in close support of ground troops.

Backing up the combat elements of the tactical aerospace force are
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C-123

.......... 240 mph max.
........ above 25,000 ft

....... beyond 3000 mi
Cargo capacity...... 60 troops

or
24,000 Ib

C-130

Speed. .. .370 mph max. cruise
........ above 30,000 ft

the tankers and the tactical airlift. The principal tanker for the tactical
force is the KB-50], although KC-135’s of the strategic force are also occa-
sionally employed. Primarily used in the long overseas flights to deploy tacti-
cal units to trouble spots around the world, the KB-50] is the oldest first-line
tactical aircraft still in service. A converted bomber of the early post-
war strategic force, the KB-50] now has two additional jet engines slung un-
der the wings to supplement its four piston engines and give it the altitude
and speed needed for refueling high-performance fighters.

The tactical airlift force is comprised of C-123’s and C-130’s. The C-130
is already the principal reliance of the tactical airlift force and continues
to replace the C-123. A medium assault transport, the C-130 Hercules can
take off from a shorter runway than can any other aircraft of its size. With
a cargo capacity of up to 20 tons, the C-130 also has a self-contained
auxiliary power system that enables it to operate from forward or remote
areas, independent of ground electrical power. The C-123 Provider has operat-
ed with the tactical forces since 1955. Also designed for forward-area op-
erations and short take-off, the C-123"s cargo compartment can take 60 troops
or a 155-mm howitzer and a truck.
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One of the most important considerations in limited-war operations is
reaction time. A small force swiftly deployed by air is often more effective
than a larger seaborne force moved too late to prevent armed hostilities in
an area of tension. In the case of an internal crisis, as in Lebanon, the
prompt arrival of our military forces, integrated with appropriate political
actions, should be enough in itself to restore order. In countering overt ag-
gression, as in Korea, our forces undoubtedly would be required to engage
in active combat. Under this contingency the advance elements must be sup-
plemented as rapidly as possible with airborne and seaborne reinforcements
and logistical support.

Another factor in any such operation is a detailed knowledge of con-
ditions in the geographical area where it is to be fought. Consequently a
continuing effort must be expended in planning and studies of routes, air-
fields, possible targets, and the availability of logistical support throughout
the world. Separate plans have been prepared and are periodically updated
for each of the areas of the globe in which wars might occur. To ensure
their adequacy, the plans are frequently tested in realistic operational-readi-
ness inspections and overseas deployment exercises. In essence this is the
primary function of the Tactical Air Command—to prepare and maintain
combat-ready forces for reinforcement of overseas theaters and for casr duty.

The presence of tactical air units in the initial stages of a small war
can have a profound effect on the morale of local ground forces. This is espe-
cially true in a situation in which the aggressor is advancing on the ground
and the defender has not yet had time to organize his defense. The sight and
sound of U.S. air power, as a symbol of much greater assistance to come,
not only would tend to bolster Allied forces but at the same time could
have a demoralizing effect on enemy troops. In most cases tactical air
forces would be the first visible assistance the U.S. could offer. Quick reaction
of our air forces can afford us a decided advantage at the outset.

Of course the advantage of early participation by tactical air forces
is a product of the special characteristics of the tactical aircraft—i.e., flexibility,
mobility, visibility, and the ability to loiter and to alter flying routes to maxi-
mize political and psychological effects. The tasks of tactical air forces in a
prolonged limited war would, however, resemble those of World War 11
and Korea. Except for the increased performance of modern tactical air-
craft and the potential of nuclear weapons, one can expect the same pattern
of counterair, air defense, interdiction, close support, reconnaissance, and
troop-carrier operations.

The usefulness of surface-to-surface missiles in this type of conflict is
limited, particularly if political or military considerations prohibit the em-
ployment of atomic weapons. Under this restriction we would most likely be
required to deliver large amounts of ordnance against targets developed from
information gained by the pilot himself or from shifting battle conditions.
Many of the missions in such a war will be in support of either local or our
own ground forces. The very nature of close-support targets rules in favor of
the flexible tactical fighter.

Much has already been written on the controversial subject of employ-
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ing atomic weapons in a limited war. Whatever the decision made by our
political and military leaders, our tactical air forces have an important
additional deterrent eftect by their very readiness to use nucdlear weapons
against limited aggression. At the same time they provide us with a sub-
stantial capability to hAght in some instances without nuclear weapons. Be-
cause of this flexibility we believe forces of this type still have a long and
useful life in our military structure.

The years since World War II have been distinguished by a protracted
struggle between the Communist nations and the Free World. More often
than not, fortunately, critical differences have been settled by arbitration in-
stead of by war. Yet the United States must maintain now and well into the
future military forces which can intervene in a variety of situations, sup-
port our allies, and meet Communist challenges in many areas. The better
prepared we are for meeting each eventuality and the more widely under-
stood and appreciated our capabilities are, the less likely it is that we will have

to actually employ those forces.
Tactical air forces will continue to afford the Free World important

political and psychological benefits in the cold war because of their combina-
tion of power and versatility. They demonstrate U.S. intentions and capa-
bilities to resist aggression and to aid beleaguered people, and this gives them
an important role in the cold war.

future tactical air weapons

As mentioned earlier, there has been a demand for a medium-range
ballistic missile (MRBM) to replace a portion of the tactical aircraft in the
overseas theaters. To be effective in a general war under any condition of
warning, it should have these characteristics:

mobility by truck over secondary road networks
amenable to hardening for areas with limited real estate
solid or storable liquid propellants

quick-reaction capability

1000- to 1500-mile range

low circular probable error

crew of 3 to 5.

There is every reason to believe that a missile with these characteristics
will be well within the reach of technology during the next few years. One
of the major complications might be in developing a positive command and
control system to permit random dispersal and still guarantee quick reaction.
A solution to this problem should be forthcoming during the missile's devel-
opment cycle. The addition of this missile to the tactical aerospace forces
should greatly enhance deterrence against local aggression, and preliminary
studies indicate that it can be produced and maintained at less cost than
the manned aircraft it is to replace. At the same time it can be dispersed and
protected more readily than present aircraft.



Medium-range ballistic missile (MRBM ).

In addition to tactical missiles, versatile manned aircraft will still be
necessary both for general- and limited-war tasks. The Republic F-105D
Thunderchief, now entering the inventory in numbers, is the first airplane
to be designed at the outset to accomplish all the functions of a tactical
fighter. In the past the Air Force has attempted at some expense to specialize
in fighters for certain assignments, such as counterair, escort, and close
support. The F-105 is a multipurpose vehicle that can accurately deliver both
nuclear and nonnuclear ordnance in adverse weather, as well as perform air
superiority and close-support missions. It is already proving to be one of
the best tactical fighters yet produced.

In the next cycle of modernization, which should commence in another
five years, a fighter will be required with even greater performance. By that
time tactical air forces should have an aircraft capable of supersonic speed
at low as well as high altitude, operations from a sod field of 3000 feet,
and ferry range of over 3000 miles. Commonly referred to as stoL for its short
take-off and landing characteristics, this new fighter type will most probably in-
corporate a variable-ssweep wing in order to perform the many functions
required of it.

The stoL fighter should be most useful in any type of war. With its
extended ferry range, it will be able to deploy rapidly to the overseas thea-
ters without dependence on tanker support. Its high speed at low altitude
should permit it to slip under most enemy radar and air defenses. Because
of its short-field capability, it will operate from secondary air strips or
from undamaged segments of major airdromes. The stor aircraft will also
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(be able to fly to the scene of a local conflict in short order. Furthermore

airfields that in the past could accept only the C-47 and similar aircraft
will now be available to the stoL fighter too.

In anticipation of the weapon restrictions which might be placed on
limited wars, this new fighter will be able to carry the complete spectrum
of nuclear and nonnuclear ordnance. Like the F-105, it will be designed for
the Sidewinder air-to-air missile and Bullpup air-to-ground missile as well
as other modern weapons. Of interest to the ground force commander, it
should be ideally suited for close support. On a typical mission it will be
able to loiter at slow speeds in the target area for eight to ten hours, a
dramatic gain over the fighter-bombers of the past.

In the same time period, we have asked that the tactical air forces be
furnished with a new transport possessing many of the same characteristics
as the Lockheed C-130, except for substantially increased range and payload.
Such a vehicle could be used for both long-range and short-range airlift.
It should be the answer for Army mobility and could also be used to
support our mobile air striking force. After the stoL, depending on tech-
nological advances in engine performance, there may be developed a satis-

Short take-off and landing (STOL) aircraft.

factory vertical-take-off-and-landing combat aircraft, which some consider the
‘ultimate solution for tactical operations.

|

I HAVE attempted to develop a rationale for tactical air forces in the various
military operations anticipated in the future. Also I have covered briefly
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our major requirements for tactical air weapon systems during the period
under examination. Certain conclusions seem evident:

This Nation must have a combination of aerospace forces which
not only represents the most credible deterrence to general war
but also can win if deterrence fails.

Tactical air forces will retain important functions in both general
and limited war.

The missile will assume an increasingly important role as a theater
weapon for preplanned general-war targets.

The highly Hexible, responsive, manned aircraft will still be the
best solution for certain general-war tasks and almost every variety
of air operation in lesser wars.

There is a need for a mobile ballistic missile for theater deployment
and a requirement for the development of a stoL aircraft as a
replacement for our present-day tactical fighters.

Headquarters Tactical Air Command
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ISTORICALLY the United States has always had time to mobilize and
H train for war, to use our unexcelled industrial might to produce the
weapons with which to win. The development of the Soviet long-range air
arm, equipped with the atomic bomb and later with the hydrogen bomb, dis-
solved mobilization potential as a sound basis for our military planning and
forced us to a strategy of keeping a strong counterattack force protected by
early warning and an active air defense system. The protection provided by
our air defense system gave validity to our position as the bastion of democ-
racy and comfort to our people by shielding our population and industry
from destruction. The counterforce was safe and could strike an overwhelming
blow against any enemy that might initiate a direct attack on the United
States or on one of its allies.

The emergence of the intercontinental ballistic missile in Sino-Soviet
hands has necessitated a change in our military posture. We can now be struck
with very little warning. The warning could be so slight that our strategic
striking forces and our air defense forces might be hit on the ground. This
could so degrade our ability to strike the enemy forces that we would be
unable to sustain the dominant military position we have enjoyed.

This condition is intolerable. Our free way of life must persist. If it is to
do so, a militarily strong United States is necessary. Aerospace power can give
us that military strength. We have developed a strong force of strategic bomb-
ers and are developing a strong force of strategic missiles. We have developed
a good defense against manned bombers. We need to develop a defense against
ballistic weapons. This defense against ballistic missiles, I believe, is our
greatest unfilled military requirement today. Before looking at the realistic
goals for aerospace defense, now and in the future, it is important to review
the evolution of the current air defense system and the impact of the space
threat on our military posture.

defense against manned bombers

Shortly after World War II it became apparent that this country could
be subjected to an air attack from Russia. The Soviet Union had begun pro-
duction of the Tu-4, a copy of our B-29. After some delay we began to deploy
a defense against this piston-engine bomber threat. World War II radars were
overhauled and pressed back into service. Available fighter aircraft were
deployed near major cities. In the meantime as the U.S.S.R. developed the



¥

ltitude (thousands of feen.

~ ) oo~

20
" l JGAR2A
o GAR-3A-4A 4 ¥(Faleon I1) ?
{Falcon 111) L ‘ GAR-11
. Genie (Faleon)
‘GAR-ID
0.6 {Falcon 1)
= e 2.75 FFR
v 04
&
&
w 0.2
<
- ® 50 cal
=
3
@ 0
1946 1950 1955 1960 1964

time (years)

atomic bomb, research and development began on improved radar control
techniques and interceptors.

Initially the radars and fighters were deployed in the most densely popu-
lated sections of the country, but as additional postwar equipment became
available, it was deployed more extensively throughout the United States.
Since the range of these early radars was quite limited, it was seldom possible
for a single radar to complete the task of positioning the airborne fighter
throughout the complete intercept. For this reason and to obtain more cffi-



The last decade has seen a large improvement in the U.S. defense against the air-
breathing threat. The threat has grown from piston-engine bombers of World War
Il type, to subsonic bombers that can launch decoys and air-to-surface missiles, to
supersonic bombers equipped with extensive penetration aids. Defense has kept
pace with new interceptors and armament. Today's interceptors are equipped with
all-weather radar fire-control systems and extensive counter-countermeasure capa-
bility. Interceptor armament has moved from machine guns to unguided rockets to
guided mussiles. The recent introduction of atomic warheads for the Genie unguided
rocket and the GAR-11 guided muissile has further increased defense kill capability.

cient commitment of available interceptor forces, radars were placed in direct
communication with adjacent radars and all were tied to control centers via
telephone and teletype links. A control center was made the command post of
each air division commander, who exercised control and tactical direction of
his weapons.

About the time that this system had been deployed fairly extensively
throughout the U.S., the Soviet Union successfully detonated a hydrogen
bomb in 1953 and began to build a fleet of jet bomber aircraft. It was now
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possible for an enemy to strike our homeland with immense destructive power.
A sneak attack by these bombers could cause great destruction to our counter-
strike forces, our industrial strength, and our population. The seriousness of
this threat prompted many evaluations of possible improvements to the air
defense system, and research and development programs were accelerated or
initiated for early-warning systems, more sophisticated radars, ground control
networks, advanced all-weather interceptors, and interceptor missiles.

The speed of the jet bomber required that potential enemy attacks be
detected much farther from our counterstrike bases in order to provide sufficient
warning time for launching our counterattack and bringing the air defense
forces to the highest state of alert. Initially radars were deployed in southern
Canada, forming the Pinetree Line to provide earlier detection. Then early-
warning Doppler radars were deployed across Canada at about the 55th
parallel, the Mid-Canada Line. Finally authorization was received to build the
Distant Early Warning Line, which stretched from Alaska to Greenland near
the 70th parallel. The Dew Line, plus its sea flanks of radar aircraft and
picket ships, provided several hours' warning of an enemy jet bomber attack.

While the above improvements in early warning were being implemented,
other segments of the air defense system were also being modernized and in
some cases revolutionized. Manned interceptors acquired all-weather radar-
directed attack capability with rocket, guided-missile, and, finally, nuclear-
warhead armaments. Speed, altitude, radius of action, and terminal lethality
of these interceptors all increased markedly. The Nike-Ajax ground-to-air
guided missile was extensively deployed around major cities, and later this
missile was replaced by a nuclear-warhead version called Nike-Hercules. The
surface-to-air Bomarc missile, sace-guided, long-range, and with nuclear war-
head, was deployed in the northeastern section of the United States. The over-
all weapons deployment thus provided defense in depth. The longer-range
interceptors could engage an enemy attack hundreds of miles from its intended
targets, to disrupt the raid and attrite the attacking enemy forces. The in-
tensity of the interception could be progressively increased as the raid came
within the radius of additional interceptor bases. Bomarc missiles could then
be rapidly committed against the attacking force, and finally the Nike missile
could engage any survivors who reached the target area.

The achievement of this intense, highly coordinated, and long-range com-
mitment against large raids required a highly sophisticated and centralized
radar surveillance and control system. Replacing the old manual weapon-
control system, a semiautomatic ground environment (SAGE) system was made
possible by the rapid development of large digital computers and digital data-
transmission equipment. Associated with the saGE system are high-powered,
frequency-diversity radars with considerable counter-countermeasure capability
and ground-to-air digital data links to provide automatic transmission of con-
trol information to interceptors and the Bomarc missile. SAGE is a centralized
system, by which radar data from many radars within a geographical area are
transmitted to a direction center, where they are combined and displayed by
the central sAGE computer.
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Two of the four functlions of an aerospace defense system are detection and ident:-
fication. For defense of the North American continent, these functions are per-
formed by the far-flung, interlocked radar and communications network shown here.
Across the northern land mass and extending out to sea is the giant radar fence, the
Dew Line. Backing it up to the south is a second line of radar, the Mid-Canada
Line. Within the United States there is blanket radar coverage. All this exists
primarily for the detection and tracking of enemy aircraft. The second function,
dentification, is provided by the ring of air defense identification zones (ADIZ’s),
wherein every aircraft must respond properly to the controller’s challenge and
must match up against a flight plan already on file. Newly superimposed on this
defense against the air-breathing threat is the Ballistic Missile Early Warning
System (BMEWS), which provides 15 minutes’ warning of ballistic missile attack.



Today’'s Aerospace Defense Force

Aerospace defense forces must defend the continental United States and
Canada from air attack. The primary purpose of this defense is to safeguard
the U.S. strategic aerospace force. The secondary purpose is to protect other
important military and industrial targets on North America. Aerospace de-
fense also contributes to the total deterrent posture by denying potential ag-
gressors a ‘““free ride” in an attack. Strong defenses ensure that a significant
proportion of the aggressor’s strike force will be destroyed. This compounds
the problem of planning an attack, forces an attacker to commit many more
weapons to the first strike than otherwise would be required, and helps take
the promise out of surprise.

Defense of the North American continent is a joint effort, comprised of
forces from the three U.S. military services and from the Canadian services.
But the bulk of the active defense forces continues to come from the USAF.
These forces are the heart of the defense-in-depth strategy. Far-flung lines
of radar that reach aeross the northern land, sea, and air spaces pick up an
approaching enemy attack and provide the warning to alert both the aero-
space defense and the aerospace offense. Even as our strategic bombers rise
from their airfields and head out for the counterattack, the longest range
defense interceptors will also be leaving their bases to intercept the incom-
ing enemy bombers. As the remnants of the enemy force press farther south,
more waves of manned and unmanned interceptors will join the interception
and continue it all the way to the target. On the ground, long banks of com-
puters and hundreds of thousands of miles of communication lines will work
together to provide the defense commander with the big advantage denied
to the offensive commander—moment-by-moment tactical knowledge of the
progress of the gigantic three-dimensional battle.

The present aerospace defense force is well equipped to defend against
attack by enemy air-breathing vehicles. It, as yet, does not have defense
against the ballistic missile, other than the warning of their approach pro-
vided by the Ballistic Missile Early Warning System (BMEWS). Keystone of
defense against the air-breathing threat is the family of manned interceptors

F-102A
Speed ............. supersonic
Ceiling........ above 50,000 ft
Range........ beyond 1000 mi

Weapons. .. .6 Falcons plus 24
folding-fin rockets
Crewsize .................. 1
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terceptor missiles.

Of the manned interceptor force, the F-102 Delta Dagger was the work-
horse for the past several years. It is now employed primarily overseas. Op-
erational since mid-1956, the F-102 was the first supersonic all-weather inter-
ceptor and was the first of the modern interceptors to be built with the
data-link system. Data-link enables the controller on the ground to direct
the interceptor into the general area of the enemy aircraft, after which the
F-102’s own radar locks on the target, flies the interceptor into position,
and fires Falcon missiles.

The newest air defense interceptor, which has substantially replaced the
F-102, is the F-106 Delta Dart. Also all-weather and equipped with data-link,
the F-106 has all-round improved performance over the F-102, with greater
speed and range, improved electronic gear, and capability for firing the
Genie nuclear rocket and Falcon air-to-air guided missile.

The third of the manned interceptors is the F-101B Voodoo. Originally
built as a long-range escort fighter for the strategic forces, the F-101 has
been converted, in the B model, into a long-range, hard-hitting interceptor.
It is the only one of the present interceptors with a two-man crew, the
second man acting as radar observer and fire-control-system operator. It
carries essentially the same armament as the F-106.

Armament for the manned interceptors embraces the Falcon and Genie
air-to-air missiles. The Falcon is actually a family of five models, all having
guidance systems. The GAR-1D and 3A employ versions of radar guidance;
the GAR-2A and 4A use infrared guidance systems that home in on the hot
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and Falcon missiles
Crew size ...........c000.. 2
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........... approx. 6 mi
Dimensions. . . .length: 114.86 in

.............. 36,000 Ib

Falcon (GAR-1D, 2A, 3A, 4A,11)

Bomarc (IM-99) Speed ............... mach 2
CF - e | T iy AT Ceiling........ above 50,000 ft
Ceiling....... above 60,000 ft Range........... beyond 5 mi

Range.A model: approx. 200 mi Dimensions. . length: 78-84 in

B model: approx. 400 mi diameter: 6.4—11 in
span: 20 in; undis-

Dimensions. .length: 47 ft 4 in

height: 10 ft 3 in closed  for
span: 18 ft 2 in 3A, 4A, 1
Thrust. .. ... 100,000 Ib (from 2 Thrust. . ..about 6000 Ib; un-
disclosed for GAR-11

ramjet engines) and

50,000-lb booster

Genie (MB-1)

............ supersonic
(approx. mach 3)
....... above 50,000 ft

diameter: 17.35in

tailpipe of the enemy craft. These four models all carry a conventional war-
head, but the latest model, the GAR-11 Super Falcon, has the capability for
a nuclear warhead. The MB-1 Genie is a supersonic unguided missile with
a nuclear warhead. It relies on the larger blast area of the nuclear warhead
to offset its lack of precision guidance.

Complementing the manned interceptors is the IM-99 Bomarc ground-
to-air unmanned interceptor. Also an area defense weapon, the Bomarc A
has a range of approximately 200 miles; in the new B model a range of about
400 miles. With a reaction time of two minutes or less, a Bomarc site can
send as many as 60 missiles aloft at about mach-3 speeds and to more than
60,000 feet. Guided into the general target area by SAGE, Bomarc has its own
internal target seeker that takes over and leads it to the target. Armed with
a proximity fuze and a nuclear warhead, Bomarc does not need to score a

direct hit to destroy an enemy aircraft.
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, The sacE system also displays tactical information to the direction center
‘commander and his staff, to allow the most efficient utilization of weapons
from various locations within or in the immediate vicinity of the sector. In
this manner the sAGE system provides a capability to direct simultaneously
hundreds of interceptors and missiles against hundreds of targets.

It was necessary to increase the extent of the contiguous radar cover with-
in the air defense system to ensure the early application of weapons on an
attacking force. The advent of air-to-surface missiles that could be launched
by aircraft a hundred or more miles from their target enhanced the require-
ment for greater cover. Additional radars were deployed northward into Can-
ada. Picket ships and Texas Towers equipped with heavy radar were deployed
off our coasts. Finally radar-equipped aircraft were employed off both coasts
to provide low-altitude coverage. The net result of these additions was an
essentially solid radar cover over the continental U.S., extending several hun-
dred miles into Canada and off our coasts.

Over-all these improvements provided us with a very effective air defense
system against the manned-bomber threat. But as the system was reaching its
final stages of deployment, a new and seemingly revolutionary threat emerged
in the intercontinental ballistic missile.

defense against new weapons

The 1cBMm really had its operational birth in the German research and
development of the V-2, conducted before and during World War II. The
continued development of larger rocket engines and finally the development
of the hydrogen bomb resulted in a missile with intercontinental range and
a payload of megatons of destructive force.

Although the 1cBM is not the ultimate weapon, it does have a major im-
pact on our current military planning. It allows the enemy to fly over our
existing defenses against the manned bomber and to strike our counterattack
forces with little warning. Even with the best conceivable warning systems—
and we are rapidly deploying or developing such systems—the maximum warn-
ing now available is only 15 to 30 minutes. The 1cBM is an ideal weapon for
surprise attack and is extremely effective in the hands of a country that might
use it to strike without warning or provocation.

The 1cem had other major implications on our future posture, in that it
opened a way to a whole family of space weapons. The development work on
large rocket boosters, on excellent precision guidance systems, and on re-entry
vehicles is the foundation on which many other research and military space
Bystems are being or will be built. Some of the aerospace systems that will
probably present problems for our defense in the next decade are:

® bombardment satellites—manned or unmanned satellites carrying nu-
clear warheads that can be ejected to impact on the surface of the
earth

® glide rockets—rocket-boosted aerodynamic vehicles with a long, lift-
ing re-entry, whose major advantage over the 1csm is greater payload
for a given booster size
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¢ supersonic low-altitude missile (Slam) —intercontinental range at low
altitude

® global-range ballistic missile (cRBM) —super 1cBM with a capability of
being fired at targets anywhere in the world

® manned space platform—satellite with reconnaissance and warhead-
delivery capability

® manned spacecraft—maneuverable vehicle with various offensive ca-
pabilities.

Current analyses indicate that the ballistic missiles, primarily the 1cem and
the submarine-launched ballistic missile, are the most immediately severe of
these threats and that they will exist in the enemy inventory in large numbers
in the very near future.

Research and engineering studies also indicate the first great change in
military posture to result from space weapons will be a defense against the
ballistic missile. Our national policy since World War II has been defensive.
We generally did not anticipate inimical moves or developments but usually
reacted after the antagonist had asserted himself or we recognized his devel-
opment of new capabilities. We emerged from the war in a position of great
strength, with “the bomb,” powerful military forces, and great industrial
mobilization potential, but we rapidly disarmed. In the meantime the Soviets,
recognizing the potency of air power and nuclear weapons, pressed the devel-
opment of both. When we realized that they were building a strategic air arm,
we started a modest program to increase the capability of the Strategic Air
Command and to build an air defense system. Even after we recognized that
the Soviets had an atomic capability and an extensive air defense system, we
did not significantly increase our strategic and air defense programs.

It was really the Communist aggression in Korea that caused the up-
surge in our military spending. During the Korean War the Soviets detonated
a hydrogen bomb. Because of this achievement and our realization that they
were going to continue pressing for world domination, our defense spending
after Korea was maintained at a level well above that of the pre-Korean mili-
tary budget. This increased spending provided for extensive improvements
in our oftensive force and our air defense system.

The deterrence concept, which came into being after the Korean War,
was also defensive. We operated on the assumption that we could deter gen-
eral war by possessing sufficient counterstrike forces to make any enemy
uncertain that he could win the war he was starting. This had to hold true
even when the enemy had the advantage of the initiative and of surprise.
The crucial problem in deterrence has always been “how much is enough?”

Deterrence is a state of mind—the opponent’s mind—and if he does not
fear the effect of a decimated counterstrike he is not deterred. Even as we
increase the survivability of our retaliatory forces, he can be implementing
measures—active and passive defense—to absorb a larger blow.
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There are other ways by which deterrence can fail. The enemy might
miscalculate relative capabilities and assume that he can attack with great
success. There is a chance that a third power could initiate an exchange be-
tween the U.S. and the U.S.S.R. by firing missiles at both. Lastly, we cannot
completely rule out irrational or insane acts by potential enemies.

We must face the fact that war really could break out in the next decade,
and we must, with new weapons, maintain a war-fighting and a war-winning
capability. A capability to fight a war and win is the strongest kind of deter-
rence to war and the only kind the United States can aftord to rely on. If we
get and keep a true war-winning capability, we will remain in control of our
destiny whether the enemy is deterred or not. Aerospace defense plays a
major role in this capability. Without an effective aerospace defense system,
winning is impossible.

military goals of aerospace defense

We must have the capability to destroy the enemy military forces during
and after his initial attack. We must have a capability to destroy his industrial
facilities if such action should be required. We must also ensure that the U.S.
and its military forces survive as nearly intact as possible. The first goal, the
counterforce capability, has received, I believe, insufficient attention in the
past few years. There will undoubtedly be considerable enemy strength in
forces not employed in the first attack. These forces, which could include
bombers and missiles held in reserve or aborted first-strike tactical weapons,
must be attacked and destroyed on the ground or after launch, to prevent
their later employment.

The military posture required to achieve these goals would include
several elements:

® A powerful, protected strategic offensive force to carry out attacks
on the enemy's remaining forces.

® An effective aerospace defense system to provide warning of an ene-
my attack and then to destroy enemy attackers and limit damage
to our offensive forces, our population, and our industry.

® Those tactical forces necessary to provide support for efforts to deny
enemy access to Allied territory.

Initally protection of those offensive forces which cannot be flushed on
early-warning information will have to be achieved by passive defense meas-
ures and concealment. These approaches—dispersal, hardening, and conceal-
ment—have deficiencies, but we have no other choice until we have an effec-
tive defense against the ballistic missile. If the enemy strikes first, these
concepts allow him to deliver his first attack on his preselected targets. We
must be sure that sufficient forces will survive to counterattack and win.

Our goal should be to ward off the first attack—to destroy or deflect the
multimegaton warheads. This objective can only be accomplished by an
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effective active defense system. Its achievement is absolutely essential if we
are to be able to take counterforce action against his forces.

Protection of our population and industry should be accomplished by
both passive and active defense measures. Passive defense measures—shelters,
evacuation, and other means—will offer some protection for our population.
Again we must depend primarily on active defense to provide protection to
our cities and make them less vulnerable to enemy attack.

The appreciation for the necessity and the extreme importance of active
defense against the 1cem got little action as people began to learn how diff-
cult the problem was and to question the feasibility of its solution. The fact
that ballistic missile defense is difiicult has no bearing on the necessity for
obtaining this capability. We must develop a ballistic missile defense. One of
the most urgent tasks facing us today, in our eftorts at deterring war, or sur-
viving and winning if war should break out, is the development and deploy-
ment of an eftective defense system—combined of course with superior coun-
terattack capability. If the enemy develops such a system before we do, the
possibility of general war increases markedly, and our chance of winning such
a war is endangered. The aggressor can become provocative and increase
cold-war activities with little fear that we would fight. Our choice, 1 believe,
is obvious: we have to obtain ballistic missile defense just as rapidly as our
scientific and military talent will allow.

In the meantime we cannot let down our guard against the manned-
bomber threat or extensions of it. Our existing defenses should be main-
tained and modernized to provide defense capability against new airsupported
offensive weapons such as the Slam and the B-70 type of bomber. We must
also rapidly develop the capability to inspect other space vehicles, satellites,
and glide rockets, which could become a threat. We have a chance of staying
abreast of the threat of these vehicles instead of lagging as in the case of the
iceM. We are making progress in this regard, and certain aerospace defense
systems are well along in the development-deployment cycle.

defense against future weapons

New space weapons do not change the basic concepts of defense. We must
still detect, identily, intercept, and destroy. These four basic functions entail
obtaining the earliest possible warning of attacking forces, accompanied neces-
sarily by the decision that the detected forces are indeed hostile. Defense
weapons must then be committed to destroy the hostile force as far from its
target as possible. This engagement must take place as soon as possible and
must continue with increasing intensity until the attacking force is disrupted
or destroyed.

The detection and identification of an 1cen attack will be initially accom-
plished by the Ballistic Missile Early Warning System (BMEws). This system,
which consists of three large radar sites located in Alaska, Greenland, and the
United Kingdom, will provide Allied counterstrike forces an average of 15



The total time of flight from launch to warhead delivery has decreased by more
han an order of magnitude in a decade. The implication of this time compression
on the defense system is greater automaticity of decision and reaction procedures.

minutes’ warning of an iceM attack. The Greenland site became operational
n 1 October 1960.

Detection of global-range ballistic missiles (crBM’s) ., which can be fired at
he U.S. over the Southern Hemisphere, as well as backup on detection of
ceM’s, is expected to be provided by the missile defense alarm satellite
Midas) . A system of these satellite detectors, when deployed, is expected to
arn of an 1cBMm attack approximately 4 to 15 minutes in advance of BMEws.

A space warning and control system (swacs) is being placed into operation
nd is planned, when completed, to provide detection, tracking, and iden-
ification of all orbital vehicles. Since satellites may stay in orbit for years,

ey will be repeatedly passing through the beams of the swacs sensors. Hence
e ephemerides of these vehicles must be established, be catalogued for future
ference, and be updated as required. As an object passes through the sur-
illance area of a swacs sensor, it is detected and tracked and its ephemeris
rrelated with the ephemerides of objects already in the catalogue. If the new
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trajectory cannot be correlated with any old trajectory, the new object’s ephem-
eris will be catalogued and updated with subsequent tracking data.

The swacs system will also serve as the surveillance and control portion of
a satellite inspection system (SAINT). Satellite inspection will be required to
determine whether an object in orbit is a threat to the U.S,, since this determi-
nation will not always be possible from the ground and a serious threat could
develop quite rapidly.

Currently the most difficult task in aerospace defense is the interception
and destruction of 1cem’s. Three types of defense against ballistic missiles are
being studied—the terminal, the mid-course, and the boost-intercept.

The terminal system is designed to intercept the 1cBM nose cone during its
re-entry into the atmosphere to strike a target. This is a local defense system,
consisting of large radars and a very-high-velocity missile deployed in close
proximity to the tirget being defended. The mid-course system is essentially an
extended-range terminal system with a capability of intercepting the icBM nose
cone well back up its trajectory. Both these systems must be capable of detecting
the nose cone from among a mass of objects that could include missile tank
fragments and a whole group of decoys designed to simulate various char-
acteristics of the nose cone—a most difficult problem and as yet unsolved.

The boost-intercept system would intercept the enemy icBM during its
boost phase while its propelling fuel is still burning and it thus is most vulner-
able. Nonnuclear kill techniques could destroy enemy missiles during this
phase of their flight because a slight disruption to their structure would cause
them to explode or take an erratic path. Interceptors would strike soon after
the target missiles have left their launch pads. This latter system has the
advantages of an area defense in that it destroys the enemy force the farthest
possible distance from the United States and its allies. In that case we do not
have to decide which points to defend and which to leave exposed; our strike
force, our industry, and our population are all defended.

Research and development on all these techniques must be accelerated.
Never before in our history have we had such a pressing requirement for the
development of a weapon. Other elements of the aerospace defense system
will evolve as new space threats become feasible. Since it will not be possible
to build and deploy defense systems against all possible potential threats, we
must hedge against these threats by maintaining a vigorous research and
development program in aerospace defense techniques.

To BE effective against a determined enemy, aerospace weapon systems will
have to exhibit certain characteristics to the maximum degree:

e Readiness. Every element of the system—detection, identification, deci-
sion processes, and interception—must be geared to react with sufficient speed
to engage and destroy hostile forces before they reach their target.

e Reliability. Effectiveness and cost are inextricably associated with reli-
ability. Reliability becomes even more important as defense systems are adapted
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o the future aerospace threat, since the price of failure will be higher and the
osts of these systems much greater.

e Effectiveness. The defense system must be capable of carrying out the
estruction or neutralization of enemy forces in the face of degrading influences
eated by the enemy—decoys, countermeasures, and feints—or those which exist

in aerospace, such as radiation belts, meteorites, or other phenomena.

e Invulnerability. The aerospace defense system must possess the inherent

capability to survive any enemy attack directed against the defense system and
'bc adaptable to measures aimed at decreasing its vulnerability.

The planners and developers of the aerospace defense system must strive
to stay abreast of the threat with operational weapons that will counter any
enemy attack. We must design a defense against every offensive weapon we can
’( resee. We must build a defense against every offensive weapon we find the
enemy building, and devise a defense against every offensive weapon we know
to be possible. We must not be caught unprepared. The price of obsolescence
has become intolerable in this aerospace age. We can and must meet this chal-
lenge with vigorous research, planning, and ready weapons.

Headquarters Air Defense Command



Strategic Airlift

LIEUTENANT GENERAL WiLLIAM H. TUNNER

IN THE early evening of 3 November 1959 a giant C-133 Cargomastef‘
slanted down from its cruising altitude in the substratosphere toward the
concrete runways of Francis E. Warren Air Force Base, Wyoming. In its
cavernous cargo fuselage, gently cradled, lay the product of thousands of
minds and hands—an Atlas intercontinental ballistic missile. Destination: an
operational launching pit of the Strategic Air Command.

The event was the first portent of the decade ahead. But it was perhaps
the most significant—a working blend of man, machine, and missile into the
operational forces of the aerospace age. Behind the Cargomaster’s aircrew lay
the experience of nearly two decades of strategic airlift around the world. In
the four-engine turboprop C-133 was captured the best propulsion and aero-
dynamic know-how of American industry in the production of very heavy
cargo aircraft. The Atlas, embryonic frst citizen of the missile era, was a
symbol and a promise of more awesome power still to come.

Roles and Missions: The Strategic Concept

As the United States Air Force crosses the threshold of the Sixties, its
operating force structure has hardened into three distinct yet inevitably
related functional operating elements: offensive aerospace forces, defensive
aerospace forces, and strategic airlift forces. No one of these forces can oper-
ate for long without the other two. They are interdependent.

The working relationship between offensive aerospace forces and stra-
tegic airlift forces is undoubtedly closest of all. Upon strategic airlift falls the
major burden of ensuring that the first strike of manned offensive forces is
not the only strike. Follow-up missions can be made possible by rapid airlift
deployment of men, materiel, and weapons to recovery bases. Not only within
the aerospace force but in the other armed forces as well strategic airlift has
heavy responsibilities. This is particularly true in relation to the Army's
strategic forces held in the United States for deployment where needed.

Airlift's relationship to Army forces in fact requires a new concept of
organization. The World War II concept of distinct and separate strategic
and tactical airlift functions has been superseded, in large part, by modern
technology. Under modern strategy a long-range strategic airlift force is the
only means of delivering Strategic Army Corps (STRAC) troops and their
equipment directly from the United States to overseas combat zones. Addi-
tional local airlift would be required only if it was desired to send the MATs-
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deployed sTRAc troops directly into battle by assault aircraft or by airdrop.
This mission could be accomplished by short-range theater airlift forces under
control of the theater air commander. There is no requirement for two long-
range airlift forces.*

Strategy can be called the art of moving men and materiel so that the
battle, if it must be fought, is fought on the most favorable terms. Tactics
involves the manipulation of forces during the battle. Thus strategic airlift is
concerned with and becomes a part of the grand design by which a nation
deploys and maintains its offensive aerospace forces.

Strategic airlift forces are also deeply involved in aerospace logistics, the
science of supply and mobility, the foundation stone upon which all mean-
ingful strategy must be based and sustained.

operations and planning

While strategic airlift forces constitute a major operating aerospace com-
ponent. the requirement that they be responsive to the needs of the offensive
forces places upon airlift planners and commanders the responsibility of
tailoring airlift to the demands of the oftensive force structure. Equally im-
portant, but less well recognized, is the responsibility of the developers and
planners of grand strategy to approach the over-all aerospace force structure
with awareness that strategic airlift cannot be relegated to a secondary cate-
gory to be considered after the combat forces have been shaped.

While relating the strategic airlift force to the total aerospace force, plan-
ners must also give consideration to the demands of surface forces, both land
and water. Though it operates within the aerospace force, strategic airlift is
one of a kind—unique, serving the total defense establishment as well as the
aerospace force of which it is a part. Its structure is directly influenced by the
offensive posture of all forces. At the same time strategic airlift capabilities
directly affect the type of offensive structure which can be developed.

Though the nature and form of the combat forces will exert profound
influence upon the composition and origin of strategic airlift forces, the
capabilities of global strategic airlift are too vast to be relegated to a minor
role. There is no denying that the initial offensive strike of total war will be
intercontinental in nature. But within the foreseeable state of the aerospace
art it is inconceivable that global combat could be mounted on a sustained
scale without equally sustained reliance upon strategic airlift forces for the
very lifeblood of the combat elements.

Apart from their relationship to aerospace combat forces and logistics,
airlift forces offer a unique capability to those who conceive and implement
our national policies. The airlift organization can make significant contribu-
tions to international relations through psychologically beneficial operations

*Since the beginning of World War II, 95 per cent of all *'troop-carrier’” airlift missions in
gencral or limited war have involved moving troops and material from airfield to airheld, and only 5
per cent of the effort was devoted to airdrops of Army forces. With the future improbability of
sharply defined combat zones and war theaters, a result of long-range combat aircraft and missiles,
the concept of a war theater must expand to include one or more whole continents. Adequate stra-
tegic airlift forces, plus short-range theater airlift forces, will meet all military requirements for
intercontinental airlift of troops and for theater air assault or airdrop of troops.
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in peacetime. Military airlift can assist during periods of disaster, provide a
good-will gesture when warranted, and, without resorting to open warfare,
overcome limitations to surface transport established by the enemy.

In light of the awesome power existing in modern weaponry, there are
times when rapid and decisive action is mandatory if an explosive situation
is to be kept peaceful. A modern national “show of force” depends heavily
upon the responsiveness of military airlift forces, in being, ready upon a
moment’s call to move—behind a positive cloak of security—those fighting
forces needed to maintain the peace, however uneasy it may be.

The importance of aerospace logistics to national policy and strategy is
axiomatic. Whatever forces we as a nation construct in preparedness for
general- or local-war situations must include an adequate aerospace logistics
capability as a principal component of our national strength. Mobility in the
missile age cannot be measured in days or weeks of surface travel. The time
compression of warfare by intercontinental delivery vehicles has upped the
logistic time scale to read in hundreds of knots.

The passing years have not changed the basic principle of military mobil-
ity. However, the dimensions against which aerospace-age mobility is now
measured inevitably spell out the increasing demand for airlift. If the primary
logistic goal is to be achieved, i.e., world-wide, timely support of all U.S.
armed forces during peace or war, the logistics structure must lean heavily
upon the responsive capabilities of in-being, military strategic airlift.

The history of strategic airlift is relatively brief. Yet in less than two
decades strategic airlift forces have demonstrated time and again their diverse
capabilities. They have operated into the flame of hot war; they have flown
peaceful missions in the name of international relations and common human-
ity; they have operated in that hazy area which is neither hot war nor cold.
And through it all they have provided that dependable, routine airborne
supply without which no theater of operations could have been as militarily
eftective.

Airlift sustained the forces of China in World War II, enabling that
nation to hold down a substantial number of enemy combat units which
would otherwise have been freed to stiffen resistance elsewhere in the Pacific.
This was strategic airlift—its effect was to relatively strengthen U.S. combat
forces thousands of miles away.

Airlift kept the people of Berlin alive for 14 months with almost 2.5
million airborne tons of food and fuel when the blockade of that city became
the first major test of the cold war. This was strategic airlift—its use and suc-
cess demonstrated a unique vitality and suitability as a major instrument of
national cold-war policy.

Airlift played major roles in the initial and continuing response to the
Korean conflict. This was strategic airlift—it made possible accelerated mili-
tary reaction to a threat 7000 miles from our nation’s borders. Strategic air-
lift’s lifesaving component, aeromedical evacuation, made its appearance and
airlifted more than 62,000 combat casualties and patients from the Far East
to United States hospitals.

Airlift moved nearly 4000 Arab pilgrims from Beirut, Lebanon, to their
holy city of Mecca during a religious pilgrimage. This was strategic airlift—
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‘it was performing as an instantly respons