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STALEMATE?

[RECENTLY some prominence has been given in the press to the
n possibility of a "stalemate" in Korea. The term, unless rightly
limited in application, suggests misinterpretation and misunderstand-
ing.

It is true that a tactical stalement might come about on the
ground, with both land armies incapable of decisive action. But there
is not and can not be a stalemate in the progress of the war as long
as air forces are committed to a relentless campaign of interdiction
and destruction in the enemy’'s rear.

The situation that has developed in Korea is opposite to stalemate.
In Korea the United Nations ground forces find themselves engaged
with an enemy against whom a tactical decision seems difficult to ob-
tain. The numerical superiority of the enemy on the ground is offset
by the technical superiority of the U.N. forces both on the ground and
in the air. On the other hand the technical and mechanical superiority
of the U.N. ground forces is limited in effectiveness by rugged terrain
and the primitive characteristics of the opposing forces. As the enemy
pushes away from his Yalu border, his extending supply lines permit
successful interdiction. He can then no longer hope to build up or
maintain a force of decisive capability. Yet should the U.N. forces
eventually force a ground withdrawal, they will then at the same time
shorten the enemy supply line and afford air forces a diminishing
opportunity for interdiction. At some point near the Yalu a balance
can be expected, and once again the tide of withdrawal might change.

The inescapable conclusion is that air power is the decisive factor
in a situation such as exists in Korea. If an opponent is incapable of
achieving air superiority even in a localized area, then he is forced to
absorb on the ground an incessant rain of systematic disruption and
destruction. No force, however well disciplined or however primitive,
can endure it indefinitely.

Much has been said about "Operation Killer" in Korea. In round
numbers one million casualties were caused to the enemy by U.S
ground forces during the first year of war. But these were inflicted at
a cost of approximately 75,000 U.S. Army and Marine casualties—a



ratio of thirteen and a third to one. Alternately, the Far East Air
Forces killed or wounded more than 120,000 of the enemy in direct
attacks on troops. This attainment was at a cost of 857 Air Force
casualities (total)—a ratio of over one hundred forty to one. Even if
only these personnel casualties are considered (and they do not include
casualties caused among enemy troops by air attacks on railway
trains, housing, vehicles, supply dumps, training areas, and other
such targets), Air has proved again its capability for achieving maxi-
mum return at minimum cost. This is a capability to be added to its
characteristic mobility and flexibility that permits it to seek out the
enemy over his entire area and attack him wherever he stands.

One potentiality of the enemy in the circumstances of Korea must
not be overlooked. In spite of effective interdiction, he can build up
supplies in the fighting area if he is not forced to expend some of
them. Even a ninety per cent effective interdiction will gradually lose
ground if he needs only to expend half of the ten per cent that gets
through. If he is permitted a period of inactivity, he can build up for
an offensive. Air is decisive, but it is not the only requirement. The
enemy must be compelled to expend his resources at a more rapid
rate than he can replenish them. If this enemy expenditure is not
forced by the ground forces, a ninety or a ninety-five or even a nine-
nine per cent successful program of interdiction will, in time, fail to
prevent a build-up.

The term “stalemate" does not accurately describe a situation in
which the enemy, unable himself to build up a force adequate to win
a decision, is continually compelled to suffer losses of personnel and
material in vastly disadvantageous ratio to the losses of his opponent.
Fighters and light bombers are hitting the enemy rear in Korea at an
average rate of 750 sorties every twenty-four hours. Such a stale-
mate" can become for the punished forces a very expensive state of
war. It can arouse in the enemy a desire to extract himself from a
palpably unprofitable venture. In short it can bring him to terms. These
terms will not be his own terms. If that is the result of stalemate, it

is also victory.
K. F. G
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Tactical Air Doctrine:
Tunisia and Korea

Albert F. Simpson

N the Americans and British invaded North Africa
8 November 1942, the bulk of the air support for the
andings was furnished by carrier-based planes of the
Navy. But as soon as Algiers, Oran, and Casablanca had been
taken and Algeria and Morocco had come to terms (11 No-
vember), the Navy withdrew its aircraft, leaving to land-based
aviation the full responsibility for supporting the Anglo-Amer-
ican troops in their drive to seize Tunisia. Concurrently planes
of the Royal Air Force’'s Western Desert Air Force, with some
American help, were coordinating with the British Eighth
Army as it pushed Rommel's German and Italian forces west-
ward across the Libyan Desert.

Six months later (May 1943) both the Tunisian and Western
Desert Campaigns came to an end with the capture of Tunis
and Bizerte and the surrender on Cap Bon of the last enemy
troops in Africa. In that period the Allies did more than merely
conquer a vast expanse of territory and liquidate a substantial
part of the German-Italian military machine. Out of the North
African Campaign there came results of far-reaching impor-
tance. Tunisia became a springboard from which the Allies
quickly took off in a northward sweep that successively over-
ran Pantelleria, Sicily, Sardinia, Corsica, and Italy. The Med-
iterranean was opened to shipping, restoring England’s vital
but heretofore fragile life line to the East and ensuring a heavy
flow of American war material to Russia. The Combined Bomb-
er Offensive, established at the Casablanca Conference in Jan-
uary 1943 with the objective of destroying the Axis capacity to
wage war, became a reality; by the fall of 1943 the Eighth Air
Force, based in England, and the Fifteenth Air Force, based in
Italy, were sending heavy bombers to the farthest reaches of
Hitler's Europe. Cooperation between the Americans and
British had been developed to the point where the major com-
mands were interleaved with personnel of the two nations. Old
methods of waging war had been cast aside or had been refined
and new lessons had been learned—Ilessons which would prove
of inestimable value in the invasions of Sicily, Italy, Normandy,
and Southern France and in the subsequent exploitations
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which, with the terrific impact on the enemy of the Allied air
offensive, would force the Germans and Italians to the surren-
ders of May 1945.

Of all the lessons none was of greater significance in the suc-
cessful prosecution of the war than the lesson of how to employ
air power properly in a tactical situation.

When the British First Army and the American Il Corps
pushed into Tunisia during the last half of November 1942,
they were supported, respectively, by Royal Air Force planes of
Eastern Air Command and United States Army Air Forces
planes of the Twelfth Air Force. The tactical units of these two
air organizations were directly responsible to the ground com-
manders. At that time the doctrines of air support in the U.S.
Army were based on War Department Field Manual 31-35 of
9 April 1942, Aviation in Support of Ground Forces. The out-
standing characteristic of this manual was its subordination of
ah foices to the demands of ground forces and to the purely
local situation. By the provisions of the manual the air support
commander functioned under the Army commander (“an air
suppoit command is habitually attached to or supports an
army in the theater”), and aviation units could be “specifically
allocated to the support of subordinate ground units.” The
manual conceded that attacks on the enemy’s air force might
be necessary (when other forces were inadequate or unavail-
able) and that local air superiority was to be desired. It tho-
roughly offset those concessions by stating that “the most im-
portant target at a particular time will usually be that target
which constitutes the most serious threat to the operations of
the supported ground force” and by giving to the commander
of the supported unit the authority to make the final decision
as to target priorities and as to whether a particular air support
mission would be ordered. The destruction or neutralization of
enemy air was regarded as no better than a secondary role for
the air arm, and even then the responsibility was conceived as
a defensive one in which the air arm flew a protective umbrella
over those sectors designated by the ground forces to receive
support.

Inasmuch as command and the employment of air power
are indivisible, it was quite certain in November 1942 that under
the provisions of FM 31-35 tactical air power would be used
in North Africa when, where, and how the ground forces want-
ed it to be used and that the units and planes of the Twelfth
Air Force stood to be parceled out—whether for offensive or for
defensive operations—among the ground units, to the detri-
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ment. if not the destruction, of the air arm’s great qualities,
flexibility and concentration.

Events in Tunisia soon proved this to be true. To be sure, in
the last half of November while the Allies were driving to with-
in sight of Tunis, the matter of doctrine for tactical air opera-
tions was of minor importance. The Anglo-American air force
was too scattered, its airfields for combat operations too few,
and its logistics too thin for it to play an important role in the
face of the German Air Force’s advantages of numbers, con-
centration. and numerous (and all-weather) airfields—irre-
spective of what the Allied air doctrine may have been. Nor did
the doctrine get a fair testing in December, for then rain, mud,
and a stalemate on the ground kept air operations to a mini-
mum. Even so, there were indications that the tactical set-up
left much to be desired, as, for example, on 4 December when
an entire squadron of RAF Bisleys (Blenheim V’s) was lost in
an unescorted attack on an airfield, the mission having been
ordered by the ground commander over the protest of the RAF
wing commander.'

In January, as the ground forces on both sides became more
active, the Allied tactical air arm had the strength, the fields,
and the logistical support necessary to play a major role. But
it consistently failed to throw the scales in favor of the Allied
armies for the simple reason that it was being misused. For
example, on one occasion a ground commander insisted that
fighters patrol his battle sector for two days to prevent an ex-
pected attack by Stukas. The commander did not seem to ap-
preciate that the patrol, at best, would not have enough planes
to interfere seriously with the anticipated attack and, what
was more significant, that the patrol could be undertaken only
at the expense of other and more important activities: a light
bomber attack against the Stuka bases, reconnaissance of
enemy troop movements, and use of the fighters against hostile
land targets. Again, when on 18 January the Germans struck
the French (who were in the center of the battle line), Twelfth
Air Force did not fly any missions in the area, although it was
within easy range. At one point Il Corps, which controlled the
Twelfth’'s X1l Air Support Command (XIlI ASC), refused a
French request for air reconnaissance on the grounds that it
had no responsibility or interest in the area, while the RAF's
242 Group, which did have geographical responsibility, gave
only minor help, even after British and American troops came
to the aid of the French. Il Corps reported that the German Air
Force controlled the skies.'-This situation resulted in the hasty
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creation of the Allied Air Support Command (AASC) under
Biig. Gen. L. S. Kutei which was charged with controlling the
two tactical air organizations, X1l ASC and 242 Group, and
with coordinating air operations on behalf of First Army, Il
Corps, and the French. Admittedly this was a stop-gap arrange-
ment, but the setting up of AASC did mean—on paper, at
least that XIlI ASC had been detached from the operational
contiol of Il Corps and that a step had been taken toward
the proper utilization of air power.

There were other unfortunate results of the misuse of the
Allied air arm. While the tactical air elements were occupied
with local operations, the Germans were left almost entirely
free to build up their ground and air forces in Tunisia.
Throughout November and December the enemy, disturbed
only mildly by Allied offensive air operations, poured men, sup-
plies, and planes into Tunisia. Even in January, when the Allied
air arm had the strength and the location to strike hard at the
enemy'’s lines of supply and at his air power, the ground forces’
persistent employment of the bulk of the air force in a defen-
sive role allowed the enemy’s build-up to continue with but little
interference. And having built up its air strength, the Luft-
waffe’s planes were able to move freely up and down the front,
concentrating when and where they wished and striking in
force against the limited opposition which localized air units
could muster. Il Corps and First Army complained that enemy
aircraft, especially Stukas, bombed and strafed troops almost at
will. Air Force reports reveal the difficulties encountered In
trying to fly reconnaissance missions, protect bombers, and
attack enemy troops and communications when the Germans
had control of the air and when a large part of the Allied
fighters were being used to provide umbrellas over the various
ground units/’

One trouble, of course, was that each ground commander
naturally looked upon his own immediate front as the one area
of real importance and felt that the air forces in his area ought
to be used exclusively for his benefit. As far as the ground com-
mander was concerned, the- situation on his immediate front
was habitually too serious to permit “the diversion of the air
units allocated to support his ground forces from their direct
support tasks to distant air force missions.”4lt was not that the
ground commanders did not feel that air superiority was nec-
essary. They wanted air superiority, but they also wanted the
air war which could secure that superiority to be fought by
someone else’s air units.
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Another trouble was that the ground commanders neither
understood nor appreciated the capabilities and limitations of
air power. As General Montgomery put it “a ground com-
mander can no more effectively control air forces than an air
commander can control ground forces. If either of them try to
control their opposite number, full advantage will not be taken
of the outstanding characteristics of the other force.”

Besides the establishment of Allied Air Support Command
there were other developments in January 1943 which indi-
cated that the Anglo-American leaders had come to appreciate
the inadequacy of the organization and the weaknesses of the
doctrine which had handicapped the air arm since the begin-
ning of the Tunisian Campaign. Of these developments the
most important by far came from decisions made at the Casa-
blanca Conference. The conference took cognizance of the
growing fusion of operations by planes based in Northwest
Africa and those moving toward Tunisia with Eighth Army
(already planes from both sectors were operating against cer-
tain Tunisian targets) and the obvious need to put all air
elements in the Mediterranean under a single commander in
order to improve coordination. It also recognized the desir-
ability of grouping the American and British air units ac-
cording to their functions, tactical requirements, and logistic
possibilities, regardless of nationality. It was the realization of
these needs which already had caused General Eisenhower, at
the urging of Air Chief Marshal Sir Arthur Tedder, to establish
on 5 January the Allied Air Force and to give to its chief, Gen-
eral Carl Spaatz, command over the Twelfth Air Force and
Eastern Air Command and to assign to each of these elements
specific duties and which, at Casablanca, led President Roose-
velt and Prime Minister Churchill and their Chieis of Staff to
order the establishment of a new air command structure for
the Mediterranean.

In the proposed rearrangement Tedder was to be Air Com-
mander in Chief for the theater. Spaatz was to head Northwest
African Air Forces, which, when activated,* was to include a
strategic air force of heavy and medium bombers, with fighter
escort, for long-range offensive operations, a tactical air force
of light bombers, fighter-bombers, and fighters for cooperation
with the ground campaign/ a coastal air force to protect ports,

*NAAF was not activated until 18 February. . L. .

*This logical division into strategic, tactical, and defense commands continued to be used
with great success In the Mediterranean and European theaters until the end ol the a m
But because the division appeared to compartmentalize by functions, the Impression nas
arisen that Strategic and Tactical each engaged only in its own special type of operation,
that, for example, planes of Strategic were never used for tactical or quasi-tacJcal opera-
tions or that planes of Tactical never struck at long range at the enemy s war potential.
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shipping, and iear installations, an air service command, a
training command, and a photo-reconnaissance wing. The tac-
tical arm (Northwest African Tactical Air Force), under Air
Vice Marshal Sir Arthur Coningham, would be composed of XII
ASC, 242 Group, and Western Desert Air Force;’

| n spite of these developments of mid-January
theie was no immediate change in the philosophy and tactics
oi Ameiican suppoit aviation. Ever since the end of November
the ground commanders had insisted on the necessity for
atiial umbiellas. So it was that when the Germans again hit
the French—this time at Faid Pass on 30 January—and the
Luftwaffe’'s Stukas, even more active than usual, severely
punished the U.S. Combat Command D, XIlI ASC was ordered
to fly cover missions over the ground troops. Without enough
planes and offensive radar coverage its fighters were severely
taxed to provide umbrellas and at the same time fly escort
missions, and on 2 February the command suffered heavy losses
attempting to protect the wide front.1

Two weeks later came the German offensive in the Kasserine
Pass area, and for a few days the Allies went through the black-
est period oi the Tunisian Campaign. But for the air forces the
period had in it a bright spot, the arrival of Coningham, a long-
time commander of the Western Desert Air Force, who on 17
Febiuary assumed command of AASC, which in the reorgani-
zation of the following day became Northwest African Tactical
Air Force (NATAF).

Coningham brought with him a set of tactical air doctrines
which had been developed in the Western Desert Campaign.
These doctrines, tested and re-tested during many months of
combat and found to be sound, were at sharp variance with the
principles of FM 31-35, which had governed tactical air opera-
tions in Tunisia. The great difference was that in the Desert
Campaign the air units were neither subordinate to nor under
the control of the ground commanders. Although operations
against the Axis were under the general, over-all direction of
Gen. H. L. Alexander (a ground forces officer) as the theater
commander, Coningham, the air commander, and Gen. Ber-
nard Montgomery, the army commander, maintained a joint
air-ground headquarters. Their striking forces were coequal.

This impression is entirely erroneous. During the remainder oi the war Strategic planes
acted on a number of occasions in_ close-support roles, while Tactical planes repeatedly
engaged in strateglc or quasi-strategic missions. Had they not—had they stuck strlctly to
tneir own primary Be of operation—they would have sharply reduced air power's (wo
great qualities of flexibility and concentration.
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The two commanders worked toward a common goal, each
commanding his own force, yet familiar with the others re-
quirements and each collaborating smoothly and effectively
with the other.

Coningham’s coequal status with the army commander had
made it possible for him to use to their mutual advantage the
peculiar capabilities of air power. His planes were not tied down
to ground units to be used in “penny packets” but were avail-
able for use whenever and wherever they were needed the most.
They were not wasted on fleeting or unsuitable targets but were
available for concentrated blows against vital points. His con-
trol over his units permitted him to keep them fully mobile.
Flexibility, mobility, and concentration: those were the foun-
dation stones upon which Coningham, with the full coopera-
tion of Generals Alexander and Montgomery and Air Marshal
Tedder, had built the Western Desert Air Force into a powerful
and successful striking force. It was adherence to those prin-
ciples, together with the authority to control his own units,
which had enabled him to gain and to hold air superiority, with-
out which he could not have efficiently aided the ground forces.
In turn air superiority eliminated the need for air umbrellas,
permitted the extensive use of fighter-bombers in offensive
operations, and made possible the aerial interdiction of lines of
communication and the isolation of the battlefield.7

Although Coningham took charge of NATAF in the midst of
reverses around Kasserine, he promptly gave the Anglo-Ameri-
can air arm a “new deal.” He cabled all air commands depre-
cating the fact that almost all of the operations by X 11 ASC and
242 Group had been defensive* and announced that there would
be no more air umbrellas unless specifically authorized by
NATAF. There were targets aplenty, yet the bombers had not
been fully utilized nor had the fighters been used offensively.
Henceforth the maximum offensive role would be assigned to
every mission. An air force on the offensive, Coningham said,
automatically protected the ground forces.*

During most of the Kasserine Pass affair bad weather held
NATAF’s planes to a minimum of sorties so that the role of the
air arm was small. Even so, a beginning had been made with
the new doctrines, for Coningham threw against the final Axis

eIn the first four months of the Tunisian Campaign planes of Twelfth Air Force flew
around 10.000 sorties. Almost half of these were escort; one-fourth were bombing; of the
remaining 2500 close to 2100 were patrols, scrambles, reconnaissance, strafing, etc., while
only 400 were flghter sweeps. (Operations of the Twelfth Air Force, 8 Nov. 1942—8 May 1945;.
These figures show clearly that the Allied air arm was not operatlng primarily In” an of-
fensive role.



12 AIR UNIVERSITY QUARTERLY REVIEW

thrust all available air resources without regard to previous
attachments, causing Eisenhower to note in his Dispatch on the
North African Campaign that some of the results of the new
organization were “immediately apparent” and to comment
that Allied armor now was “strongly supported by air.” No
longer did each air unit fight on its own with its horizons
limited to those of an army or corps commander. Henceforth
the Desert-evolved doctrine of air-ground cooperation was in
effect. As stated by Coningham, it was:
“The soldier commands the land forces, the airman commands the
air forces; both commands work together and operate their respective
forces in accordance with a combined Army-Air plan."1
In the weeks which followed, the application in Tunisia of
the battle-tested doctrines of the Western Desert quickly recti-
fied the misuse of tactical air power which had been so evident
iIn the early days of the Tunisian Campaign. An operational
directive of March declared that the only way to give maximum
air support to the ground forces was first to win “a high meas-
ure of air supremacy.” Such supremacy would ensure that the
Allied ground forces would operate unhindered by the Axis air
arm, while at the same time it would give our own air forces
freedom to assist in the ground battle and to attack objectives
In the enemy'’s rear. To obtain this supremacy, the air forces
would conduct a continual offensive against the enemy in the
air and carry out sustained attacks on his main airfields." Gen-
eral Spaatz put the matter neatly in a letter to General Arnold:
“Air support of the ground forces cannot be made effective in
the face of air supremacy, superiority, and under certain con-
ditions even parity, on the part of the enemy’s air forces. It fol-
lows from this that in order for the army to advance, the air
battle must be won first.” Moreover, said Spaatz, it is evident
that “control of the air .units must be centralized and cannot
be divided into small packets among several armies or corps.”"

So it was that when General Patton’s Il Corps launched an
offensive on 16 17 March which took Gafsa, Maknassy, and El
Guettar (Operation WOP), NATAF’s Tunisian-based tactical
aircraft abandoned the old umbrella system in favor of strafing
and bombing enemy airfields and ground troop concentrations.
Now one-half of all sorties were fighter sweeps. In ten days
Allied planes shot down 60 enemy aircraft (while losing only
15) and destroyed 14 tanks and 129 military vehicles—which
was a far cry from the score sheets of a month earlier.J

It must not be assumed that the new system of “no defen-
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sive umbrella” and ‘‘take the air fight to the enemy” was joy-
fully accepted by all of the ground commanders. General Pat-
ton, for example, made it quite clear that he did not like the
system. In cables to Coningham on 1 and 2 April he claimed
that “lack of air cover for our units has allowed [the] German
Air Force to operate almost at will” and that his forward troops,
supporting units, and division command posts had been “con-
tinuously bombed.” But Coningham stood firm. The com-
plaints of the ground forces, he said, were “inaccurate and ex-
aggerated,” and he made it very clear that the tactical air
arm would not go back to the old system of defensive umbrel-
las and of parceling out air cover over special sectors but that,
on the contrary, it would continue to fight offensively as the
best means of aiding the ground forces. A meeting between
the two men, featured by Coningham verbally giving the vola-
tile Patton as good as he got, led to a satisfactory understand-
ing of the new air doctrine.

T he new air organization and doctrine did not
mean that henceforth the tactical air arm would act indepen-
dently, without regard to the wishes or the needs of the ground
arm, or that it would act without the most careful and
thorough coordination with the ground forces. On the contrary
the developments resulted in far better cooperation than had
previously been the case in Tunisia, cooperation of the Western
Desert Air Force—Eighth Army sort. For the tactical air arm
was there to further the ground campaign, and neither then nor
later did the air commanders forget that fact nor did they fail
to work hand-in-glove with the ground commanders.

The first requirement was air superiority, both general and
local. NAAF began to send its heavies and mediums in increas-
ing numbers against the German Air Force. Soon the Western
Desert Air Force, now entering southern Tunisia with the
Eighth Army, joined the planes of XII Air Support Command,
242 Group, and Tactical Bomber Force! in attacks on enemy
airfields that started the Luftwaffe on a retreat leading from
Gabes to Tebaga to Sfax to the Enfidaville-Pont-du-Fahs bridge-
head to the temporary safety of fields in Sicily. On 3 April

*Gen Mark Clark, busy setting up Fifth Army, tried to reestablish the old system but was
checked by Kuter and Coningham. (Memo. Kuter to Detachment. XII ASC to Filth Army,
10 March 1943 and letter. Coningham to CG. NAAF. 23 March 1943) N ]

TBF was established late in March as a means of combining in one headquarters ail
USAAF and RAF bombers available for army cooperation.
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planes of X1l ASC topped off their new-found mastery of the
once troublesome Stukas by shooting down 14, after which the
Stukas left Africa for good. In the week of 5-12 April, in Opera-
tion FLAX, XIlI ASC shot down an estimated 200 JU-52
transports and escorting fighters. This assault on the enemy’s
aerial supply and evacuation line culminated on 18 April in the
so-called “Palm Sunday Massacre,” when WDAF P-40’s with
Spitfire escort sent from 50 to 70 JU-52's and 17 fighters crash-
ing into the sea between Tunisia and Sicily. The slaughter
ended on the 22d when 21 ME-323's and 10 fighters were shot
down.4

Meanwhile the bombers of Northwest African Strategic Air
Force, bothered only moderately by the dwindling Luftwaffe,
were smashing ports and shipping in Tunisia, Sicily, and Italy.
At the same time they aided Tactical to knock out enemy air-
fields in Tunisia and, ranging farther afield, wrecked airdromes
in Sicily and Sardinia and on the Italian peninsula as far north
as Naples and Grossetto.

Concurrently the tactical air arm’s smaller planes went all-
out offensively. In March and April fighters flew more than
four times as many sweeps as they had flown in December and
January. This increase in sorties coincided with a change in
the ratio of air victories from two to one in favor of the enemy
to two and a half to one in favor of the Allies. Similarly Allied
claims of enemy tanks and military transport destroyed were
more than doubled.

As a result of these operations, when General Eisenhower’s
armies launched an all-out offensive on 22 April, the Allies had
complete air superiority. Their planes were required for escort
duties and attacks on the GAF in such small numbers that they
were able to devote virtually all of their attention to furthering
the ground advance. Even at the beginning of Eisenhower’s
offensive Spaatz’ planes were flying a thousand sorties a day,
hitting airfields, towns, headquarters, rail lines, and roads and
sweeping over the entire battle area in strafing and bombing
missions. At no time did the Allied ground forces have to worry
about the Luftwaffe, even though the troops massed at assem-
bly points moved vehicles along the roads almost bumper to
bumper, or advanced across open country. Paced by the Allied
air arm, Eisenhower’s armies drove relentlessly forward until,
on 6 May—a day when Tactical and Strategic laid on two
thousand sorties— the German defenses before Tunis collapsed.
On 7 May Tunis and Bizerte fell. Ground and air action then
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cut the remnants of the Axis Army into small pockets, and on
the 13th the last Germans surrendered.ir
After the campaign General Eisenhower wrote:

“The new administrative and operational organization successfully
solved one of the basic problems of modern warfare—how to apply
air power most effectively to the support of land operations. Direct
support of ground troops is naturally the method preferred by the
immediate military commander concerned, but this needs to be sup-
plemented by assaults on the enemy’s bases, on his lines of communi-
cation. and on his factories, which are beyond the immediate range
of the local commander’s vision.

"The problem in a given operation is further complicated by the
competing demands of individual commanders on a far-flung battle-
front. each of whom would naturally like to have at his disposal some
segment of the Air Forces for his own exclusive use. To a large extent
in our experience the creation of separate strategic and tactical forces
resolved the conflict between the immediate needs of the commander
for direct air support, and the equally compelling necessity of knocking
out the enemy’s war potential far behind his lines; but, perhaps, the
greatest advantage of our new organization was its flexibility. Aircraft
of the different combat formations could be fused in a single mission as
the need arose, and as a result the local commander had for direct
support the combined weight of the strategic and tactical forces when
he most needed it.”

In a few short months the AAF in Africa had switched from
an unsound to a sound set of principles of tactical air opera-
tions and at very little cost had greatly improved the science of
air-ground cooperation. That these accomplishments owed
much to the RAF goes without saying; but it must not be for-
gotten that the basic principles of the new air doctrine were
ones in which the AAF had long believed and for which it had
long struggled. Now that the validity of the principles had been
demonstrated in combat, General Arnold wasted no time. Gen-
erals Spaatz, Kuter, and Stratemeyer had informed him of
what had happened in Tunisia—and what Generals Brereton
and Craig had observed in the Western Desert—and Arnold
pushed the new doctrine through the War Department. On 21
July 1943 there appeared a new Field Manual, 100-20, Com-
mand Employment of Air Power. For the Army Air Forces—
particularly for its tactical units and its tactical operations—
the manual was an Emancipation Proclamation and a Bible
rolled into one:

“Land power and air power are coequal and interdependent forces;
neither is an auxiliary of the other. The gaining of air superiority is
the first requirement for the success of any major land operation .. ..
Land forces operating without air superiority must take such extensive
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security measures against hostile air attack that their mobility and
ability to defeat the enemy land forces are greatly reduced. Therefore,
air forces must be employed primarily against the enemy’s air forces
until air superiority is obtained .... The inherent flexibility of air
power is its greatest asset .... Control of available air power must be
centralized and command must be exercised through the air force
commander if this inherent flexibility and ability to deliver a decisive
blow are to be fully exploited. Therefore, the command of air and
ground forces in a theater of operations will be vested in the superior
commander charged with the actual conduct of operations in the the-
ater, who will exercise command of air forces through the air force
commander and command of ground forces through the ground force
commander.”

Field Manual 100-20 appeared in the midst of the Sicilian
Campaign. But its appearance caused no particular flurry
among either the air or the ground commanders who were
sweeping the Germans from the island, for the doctrines set
forth in the manual had by then been generally accepted as
sound. In the months that followed, the application of the doc-
trines continued to govern the operations of the air forces as
they and the ground forces conquered all of Italy from the
Strait of Messina to the Alps and as they swept up the Rhone
Valley after the invasion of southern France.

T he basic principles of tactical air operations de-
veloped in Tunisia and refined in Sicily and southern Italy were
adopted and used by the Ninth Air Force and other tactical
elements participating in the European campaigns that began
when the Allies invaded Normandy in June 1944 and ended in
May 1945 with the surrender of Hitler's once mighty war ma-
chine. By V-E Day the principles set forth in Field Manual
100-20 had long since become the accepted doctrines of tacti-
cal air operations.

A year after the end of World War Il, in August 1946, these
principles were restated in Field Manual 31-35. During the
next four years the organization to integrate air action and
ground action effectively, as outlined in FM 31-35, was further
refined in field exercises and maneuvers. Accordingly the prin-
ciples laid down in FM 100-20 and in FM 31-35 were in full ef-
fect when, soon after the outbreak of hostilities in Korea on 25
June 1950, the United States Air Force went into action against
the North Koreans.

The air war which followed—and which, as this is written, is
still going on—has been in many ways a curious one. In some
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respects the combat operations of the USAF were duplications
of those of the AAF in World War Il. That is, the Air Force
gained, and held, air supremacy by driving the N.K. air arm
from the skies and by battering its landing fields and shooting
up its grounded aircraft; it interdicted the enemy’s supply
lines; it isolated the battlefield; it bombed, strafed, and na-
palmed troops, posts, vehicles, tanks, and other objectives; it
carpet bombed; it even engaged in a substantial amount of
strategic bombardment. **

In other respects the air war was quite unlike that of 1942-
1945. Most of the air missions were flown against little or no
enemy fighter opposition except along a narrow strip adjacent
to the Manchurian frontier. The Communists used neither a
bomber force nor fighter-bombers, which permitted the Allies to
engage in such unorthodox activities as naval vessels sitting
inshore and shelling installations and helicopters picking up
wounded on the field of battle. Enemy antiaircraft artillery was
never a serious threat. Because of the ground situation and
other factors a disproportionate part of the Allied air opera-
tions were tactical, either immediate and direct in close sup-
port of ground troops or general in interdiction of lines of com-
munication and in isolation of the battlefield.1

In its handling of tactical operations the USAF did a top-
flight job—in spite of inadequate equipment, shortage of per-
sonnel, lack of aircraft, poor communications, too few good air-
fields, and a highly fluid battleline. The records of the Korean
War as well as the statements of Allied Army and Naval com-
manders and of enemy prisoners of war prove repeatedly the
high quality of those operations. Too, they proved, again, the
validity of the principles established in Field Manual 100-20.
Nevertheless during the early stages of the Korean conflict
there developed in certain non-USAF quarters a movement
toward returning tactical air operations to the pre-1943 system
of Army control and of parceling out air power to individual
ground units.”1The most notable examples of this movement
occurred during the Inchon and Wonsan operations.

In setting up the amphibious operations at Inchon it was
provided that General Almond’s X Corps would have assigned
to it a Marine air brigadier general for specific duty as X Corps
Tactical Air Commander; that operational control of the aii
would pass to General Almond when he assumed over-all com-
mand ashore; that the Tactical Air Commander of X Corps

*Of course. It also engaged In many, and vital, non-combat activities, such as air supply,
evacuation, reconnaissance.
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would have exclusive control of all aircraft operating in the
objective area until the area was disestablished; and that he
alone would have authority to grant permission for aircraft to
enter the objective area.

After elements of X Corps went ashore on 15 September
1950 at Inchon, the 1st Marine Air Wing, which was wholly at-
tached to the Corps, established itself at Kimpo Airfield and
set up its own close-support network, including nine tactical
air control parties, a tactical air direction center, and ground
control intercept warning installations. This meant that in the
1st Marine Air Wing, X Corps had what was in effect its own
small tactical air force, with a headquarters, control apparatus,
air warning, and tactical units. Moreover by orders from Gen-
eral Headquarters a sizeable air zone around Seoul and Inchon
was reserved to X Corps, the planes of Fifth Air Force not being
allowed to operate there. BB

The net result of these arrangements was to place an air
command, and the operational control of it, under a corps com-
mander to be employed as he saw fit. Stated simply, this meant
that a substantial part of the air war in Korea appeared about
to revert to the long-discarded pattern which had featured the
early days in Tunisia.

Not until 4 October was Far East Air Forces able to regain
operational control of the land-based Marine squadrons, and
even then the units were to continue to work in support of X
Corps.™ Hence when Almond’s command set up an amphibious
landing at Wonsan, it included the Marine air units in its troop
lists and provided for its own tactical air command, together
with a tactical air control center and a tactical air direction
center to be echeloned at Wonsan. Moreover upon assumption
of command ashore by the Commanding General, X Corps,
control of aircraft in the objective area would pass to him.
Thereafter all air operations in the area would be controlled by
Maj. Gen. Field Harris, USMC, Tactical Air Commander ashore,
under Almond. There is no escaping the conclusion that
Almond now had his own tactical aviation and was fully en-
abled to dictate its employment.'l

In the event, X Corps was delayed in landing at Wonsan by
enemy mine fields until 26 October, by which time R.O.K. troops
had long since seized Wonsan, while planes of Fifth Air Force
and of the Marine wing had been operating from its airfield for
about a week. When Almond did come ashore, his air objective
area had been disestablished; nevertheless he informed Mac-
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Arthur that he planned to direct the Marine wing to furnish all
close-support missions inside the bomb line and all reconnais-
sance found necessary. MacArthur replied that the Fifth Air
Force controlled all land-based air in Korea and that Almond
must coordinate all requests for air support through the estab-
lished procedure of the Joint Operations Center.""

This effort to establish a tactical air arm under a corps com-
mander received support from a number of newspaper corre-
spondents and columnists. One news item declared that what
was needed in Korea was “a couple of old-fashioned Marine Di-
visions with their integrated Air Force.” A columnist an-
nounced that “a lot of GI's” wanted “a big ‘umbrella’ like the
one ‘issued’ the Marines.” The Chicago Tribune, in a particu-
larly inaccurate report, believed that the airplane should be an
extension of the infantry’s weapons. This, the correspondent
wrote, will assure that “fighter-bombers remain in the air over
the troops throughout the daylight hours.” The New York
Journal American noted that “some of the brightest and most
Imaginative leaders on tactical air power argue that Korea
demonstrates that ground forces can best control the applica-
tion of air power.” When USAF planes mistakenly attacked
British ground troops, several newspapers suggested that such
unfortunate accidents might be reduced by giving the Army its
own tactical air units. The Washington Times-Herald suggested
that the Air Force be returned to the Army. The Atlanta Con-
stitution stated that the Korean conflict had proved the Ma-
rines and Navy to be right in their policy of “organic
aviation.”"3

In the long run these and similar comments accomplished
little except further to disturb the already worried American
people, and as the war continued, they were more than bal-
anced by a sound understanding and appreciation of the suc-
cess of the Air Force’s tactical operations in Korea. This result
was fortunate, for to have eliminated the modern system of
tactical air command and of air coordination with ground
forces and to have reverted to the system which would give
each ground division commander his own air units to be used
when, where, and how he wished could only have resulted in
proving again the validity of Field Marshal Montgomery s
statement that “nothing could be more fatal to successful re-
sults than to dissipate the air resources into small packets
placed under the command of army formation commanders,
with each packet working on its own plan.”'4 The small
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packet,” “air umbrella” doctrine would have turned back the
clock to a system disproved and discarded in 1943, destroying
the three most useful characteristics of tne air weapon: con-
centration, flexibility, and economy of force.

USAF Historical Division
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One Air Power

The Korean war has once more demonstrated the tremendous advantages of
the use of air forces for attainment of military objectives requiring great flexi-
bility in the concentration and the commitment of military power. The flexi-
bility of air power entails more than a shift in direction, weight, and type of
attack from one geographic region to another. Properly employed, air power
can be shifted theater-wide in a single day from one major requirement to
another—from air superiority to interdiction, from interdiction to close support.
Its basic flexibility can be multiplied by diversifying the roles of fighter and
bombardment aircraft. Improved crew training, more versatile aircraft, more
precise instruments, a constantly expanding range of aerial weapons, and con-
stant adaptation of tactics are increasing every day the overlap in the capability
of all types of combat aircraft to attack various kinds of targets. In turn, this
wide overlap affords new means of concentration, such as round-the-clock, all-
weather bombing of a designated target system; it means that when one type
aircraft is assigned a mission of greater priority, another can be shifted to
handle the second priority assignment and thus maintain the unremitting pres-
sure for immobilization of the enemy. The greater the capabilities in flexibility
and concentration of mass, the more the need for centralized Air command of
theater air forces to obtain the most effective and economical application of air
forces to all the objectives and commitments of the theater commander, what-
ever they may be. Evidence has long mounted to support this doctrine— proved
valid in World War Il—to the point that informed consideration of the com-
mand and employment of air forces holds it axiomatic. The following pictures
show something of the diversity of the three categories of combat aircraft in
Korea: fighter (and fighter-bomber), light bomber, and medium bomber.

The Fighter

Fighter aircraft must have two faces in modern combat. The F-86's lined up for
takeoff here are going about their most essential task—achieving and maintain-
ing air superiority. But in Korea the early attainment of this goal and the
relatively small subsequent attempts to challenge superiority gave the fighters
early opportunity to turn to their secondary assignments of interdiction and
close support. Some radical adjustments were necessary to adapt aircraft to
their dual role. The F-80, backbone of the U.N. fighter force in Korea, had been
designed as neither fighter nor interceptor, but merely as a production-model
jet. Extra-large wing tanks were added to give it sufficient range to operate
near the Yalu River from South Korea. Soon it was carrying eight rockets
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surrected the problem of t
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“second only to the Sabr

jet,” had a decided edge in speed over the F-80's. American pilots more than held th(
own by virtue of superior skill and training, and with the arrival in combat of t
Sabrejet (F-86) on 18 December 1950, the MIG-15 had met its match. Through
September the F-86’s had destroyed 55 MiG'’s, probably destroyed 8 and damag
82, against U.N. losses of 5 Sabrejets lost to enemy air action and 9 to other caust

instead of four, then four rockets and two 500-pound bombs or four rockets and
two 110-gallon napalm tanks. In another few months it was hitting special
targets with two 1000-pound blockbusters. This case history of the F-80 jet
fighter is the rule rather than the exception. The F-84 has also undergone radi-
cal transformation and has performed well in support. Only the F-86's have
been retained purely in the capacity of interceptors, since their low-altitude
characteristics make them less suitable for interdiction and close-support work
than other fighters. Piecemealed air power could not make this deployment.

In the periods when air superiority was virtually unchallenged, the fighter assumi
its second role—its most active in the peculiar Korean war—of fighter-bombt
First emphasis was placed on interdiction. Armed with rockets, bombs, and napah
tanks in addition to the usual complement of machine guns. U.N. fighter-bombe\
streaked over the North Korean countryside, searching for enemy troop concentl

tions, convoys, trains, tanks,
and accumulations of sup-
plies. Targets such as bridges
and large marshalling yards
were usually left to the shat-
tering attentions of the B-
26's or B-29’s. These burning
boxcars shown in the mar-
shalling yard near Suwon,
just south of Seoul, were
rocketed and gunned by F-
80's on 15 July 1950. In the
first year of hostilities such
strikes by FEAF aircraft
cost the enemy 893 locomo-
tives and 14,200 railroad
cars destroyed or damaged.
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Another part of the fighter-
bomber interdiction cam-
paign was attack of troop
concentrations and sturage
areas wherever they could
be found. Here a Sabrejet re-
turning from a bomber-es-
cort mission has sighted a
Communist supply dump and
barracks and is peeling off
for a strafing run. A few sec-
onds after this picture was
taken, one storehouse burst
into flames as the Sabre's
bullets ripped into ammuni-
tion that never reached the
front, because of an aircraft
intended for interception

A more unusual target for a
fighter-bomber was this twin
railroad tunnel on the key
railroad leading from Pyong-
yang south to the battle
zone. Using 500-pound high-
explosive bombs, F-80’s ef-
fectively sealed off the tun-
nels. Two bombs were placed
on the track at each end of
the far tunnel and the near
tunnel roof was caved in
with a bomb hit just above
the entrance. This fighter-
bomber strike saved the
medium bombers a trip.



In the fall of 1950 the pellmell re-
treat of the North Korean forces
and the following intervention of
.the Chinese Communists turned
the main fighter-bomber effort to
close support. Guided to their tar-
gets by forward air controllers on
the ground and by Mosquito spot-
ter aircraft, the fighter-bombers
often teamed with light bombers
to eliminate enemy strong points,
smash troop and tank concentra-
tions, and generally soften enemy
resistence. Here against a back-
ground of smoke from previous
strikes, an F-80 banks sharply for
another pass at Communist strong
points'. Early doubts as to the ef-
fectiveness of the speedy jets in
such operatiojis soon disappeared
in the face of their overwhelming
results. Particularly efficient was
the command system in which the
Joint Operations Center swiftly
coordinated requests for air sup-
port from all sources, yet retained
the great benefits of over-all Air
Force command of air power.

Even the North Korean civilians
were impressed at this display of
fighter-bomber striking power. In-
habitants of Kilchu made quite a
point of the fact that “small birds”
had wrecked this large paper pulp
plant, not the "big birds” which
had demolished the marshalling
yard across town. The crude at-
tempt at camouflage (seen on the
wall of the center building) fail-
ed as fighter-bombers poured rock-
et fire into the plant, tearing
gaping holes in the reinforced-
concrete walls and gutting the in-
terior of the buildings with rag-
ing fire. The maze of twisted
wreckage in the foreground shows
the condition of the plant equip-
ment when it was cleared out after
the raid. This is another example
of the ivide range of targets open-
ed up to the potent fighter-bomb-
ers by merging speed and flexi-
bility with more powerful weapons.



The Light Bomber

The impressive array of de-
structive weapons pictured
here is the normal load for
a B-26 on a combat mission:
28 100-pound bombs, four
110-gallon napalm tanks,
and about 6000 rounds of
.50 caliber ammunition to
feed the 14 forward-firing
and two turret machine
guns. Other size bombs can
be substituted to fit the re-
guirements of the target,
and rockets can be added.

The Ilght bomber has been a most versatile air weapon in Korea, operating far
into the normal provinces of the smaller fighter-bombers and the hefty medium
bombers. Its complex of weapons, plus the speed and maneuverability of the
aircraft, enable the light bomber to stop short only of fighter interception on the

one hand and of large-area bombing on the other

. Its newest success has been

night interdiction and support against an enemy already unable to move by day.

This enemy marshalling yard at
Masan-tii is shown midway in re-
ceipt of the full treatment by B-
26s on 13 May 1951. The cars on
their sides testify to the accuracy
of bombs already dropped. The
smoke blanketing the center of
the picture comes from the rocket
attack now under way. After this
attack, the light bombers chewed
up the area with numerous straf-
ing passes, and then fired the re-
mains of their target with
napalm bombs. The B-26's were
equally effective in night flaredrop
attacks, with B-29’s and, later.
C-47’'s overhead dropping para-
chute flares to illuminate inter-
diction and close-support targets
for the hedge-hopping light bomb-
ers. These joint operations, in-
voh craft based hundreds of
in <s aturt, derive their great pre-
cision from centralized command
over all aircraft in the theater.



Sinall bridges have been particularly susceptible to B-26 attack. Using high explosive
bombs and parabombs. some of them with variable-time fuses, the light bombers
quickly became proficient in destroying the innumerable small spans bridging the
streams and valleys of the
rugged Korean landscape.
This remarkable photograph,
taken in June 1951 by an
aerial gunner in a B-26,
shows a North Korean train
plunging through a bridge
which has just been bombed.
By 20 June the interdiction
campaign had been such a
success that the North
Koreans were moving al-
most entirely at night, so
the B-26’s were converted to
night operations to continue
the good work. Lightt-bomber
attacks on this type target
were frequently supplement-
ed and coordinated with
those of the fighter-bombers.

Napalm has given the B-26 a more effective weapon than the fire bomb for use against
closely-packed buildings. A napalm bomb will cover an area 275 feet long and 80 feet
wide and burns at 1500 de-
grees. In March the torch
was applied to a large bar-
racks area near Wonsan.
When the flames died down,
half of the buildings were
gone. In addition to casual-
ties inflicted in the attack,
the systematic attrition of
shelter has created a serious
housing shortage for the
enemy and has intensified
for him the difficult prob-
lems of reinforcement and
redeployment of his troops.



Four burning buildings and one burned-out hulk are all that remain of this thirty-
building storage area near Sukchon after attacks by Fifth Air Force B-26's. The at-
tack on 1 May with incendiary and fragmentation bombs finished the job. This phase
of the interdiction campaign
was a carefully-mapped cor-
ollary to the strikes on
bridges, convoys, railroads,
and industrial targets, all
with the same ultimate pur-
pose—to keep enemy supplies
and troops from reaching
the front. Interdiction cam-
paigns were organized by
priority areas, each zone to
be thoroughly demolished by
attacks from all types of air-
craft before a zone of lesser
priority was taken up. Con-
certed, sustained attack by
every available aircraft on
an integrated target system
within a delimited area is
the surest means of choking
the enemy resupply effort.

Frequently teaming with fighter-bombers, the B-26 has been much used for close sup-
port on both day and night missions. Here an enemy-held ridge is seared and smoking
after a combined fighter- *

bomber and light-bomber at- —

tack. These troops too well

entrenched to be vulnerable

to rocket and machine gun

fire were burned out of their

positions by napalm. It is

conservatively estimated

that this aerial smashing of

enemy troops from the Yalu

to the front lines has killed a

minimum of 120.000 enemy Pt

troops, with no attempt to

estimate the number of

wounded or desertions in

consequence of air attacks.
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Over the eroded hill-moun-
tains of North Korea. B-29
mediums level off on 4 De-
cember 1950 to drop 32 tons
of fire bombs on the North
Korean supply and commun-
ications center of Anju.

ahe Medium Bomber

4>u - ' completes the Air Force combat team in Korea. No corner of enemy
territory is so remote as to be safe from the relentless pounding of its nine-and-
ten-ton bomb loads. The long-range destruction of North Korean industrial po-
tential. the original requirement for the medium bomber in Korea, was begun on

~ completed by 15 September 1950. During those two months the B-29’s
flev. 'rties and dropped 30,000 tons of bombs, with a loss of four aircraft,
and oi o of those to enemy action. Even during this period the medium
bombers were participating in the interdiction program, and after the bulk of
North Korean war-supporting industry had been neutralized, they turned the full
weight of their massive power to interdiction. The Yalu River bridges, the Han
River bridge complex at Seoul, and key marshalling yards and supply centers
were high on the list of targets. New radar equipment and new techniques com-
bined to make the B-29 a precision bomber in a way its predecessor, the B-17,
had never been and paid dividends in limited-area bombing and in close support.
Weather stalemates such as the one which grounded the Eighth Air Force B-17’'s
and B-24's during the early part of the Battle of the Bulge now belong largely
to the past, thanks to new radar devices. Bombing through overcast and enemy
smoke screens with the precision of daylight attacks is now a normal capability.

A routine mission for

B-29 is this March raid

on astraggling barracks area
in snow-covered mountains
near Tokchon. Crossing the
target in tvaves, the bombers
first dropped high exploswe
patterns, then finished off
the wreckage with fire boinbs
and incendiary clusters. All
types of cmnbat aircraft
were used against barracks
and supply centers in strikes
tailored for nronomu nf force



All seven spans oi this
concrete-and-steel bridge
across the Han River are
down as the result of re-
peated B-29 strikes. EXx-
perience showed that the
indefatigable enemy, with
his swarms of workers,
would soon repair a bridge
with only one or two
spans down. But complete
destruction mean t he
would have to build an
entirely new bridge. The
shore approaches up-
stream from the main
bridge indicate that a by-
pass bridge was at least
begun, but it too has dis-
appeared. Similar attacks
on the Yalu bridges were
made possible only by
fighter escort, delicately
timed joint operations
requiring precision control
by central air command.

On 16 August 1950 FEAF Bomber Command launched its most spectacular close-sup-
port operation of the Korean war. At the request of the Army, then hard-pressed
within the Pusan perimeter, 98 B-29's dropped more than 850 tons of bombs in a satur-

ation attack near Waegwan. There, in
approximately three and a half by seven
and a half miles of hills and valleys, an
enemy build-up of 40.000 men had been
reported. Dividing the area into one-
mile squares with a central aiming
point in each square, the bomb groups
plastered the rugged terrain. Even in a
mass operation over such a large target
area, the bombs were carefully placed.
Notice in the picture how the main
weight of these bomb bursts is at the
head of the little valley and comes down
the trough into the fields. Paralleling
the main course is a stick of bombs down
the backbone of each flanking ridge.
B-29's uere later used in precision close
supt orf par'iculurly at night in con-
junction wi B-26's. A system of deto-
nating 500-pound fragmentation bombs
Yover the heads of enemy troops has been
particularly effective Night operations
of this natuie nave been conducted as
close as 40C yards from our own lines.



The effectiveness of B-29’s as
precision bombers is dra-
matically portrayed, as Su-
perfort bombs strike a North
Korean ammunition train on
the line between Sinanju
and Pyongyang, 20 Septem-
ber 1950. The brilliant flash
is the secondary explosion as
the loaded boxcars begin to
explode like a string of fire-
crackers. Although this type
of target is normally re-
served for the versatile, low-
flying fighter-bombers and
light bombers, everything of
military value is considered
as a target of opportunity.

A further example of the pinpoint accuracy of B-29 bombing is revealed in this smash
at the vital highway junction at Pyongtaek on the Seoul-Taejon highway. The bombs
began hitting on the hillside and bracketed the road junction, the last bomb explod-
ing some fifty feet beyond the road. The blinding secondary explosion at the point of
the road intersection was produced by stored ammunition or gasoline. Although such

strikes can cause only tempo-
rary delays, the immobili-
zation of a critical highway
even for a few days can dis-
rupt an enemy’s timetable,
particularly ip. a country like
Korea, where the scarcity of
first-class roads makes alter-
nate routing seriously diffi-
cult. Large high-explosive
bombs are required to oblit-
erate such a target, and the
B-29 medium bomber was
the logical aircraft to carry
the big load. Continued ex-
pansion of overlap in capa-
bility among various types of
combat aircraft means that
no enemy target will be un-
molested and that air com-
manders will have more var-
ied, more efficient, and many
times more powerful air
weapons to pound the enemy.



Human Factors
In Jet Bomber Operation

D. C. Heimburger

made large steps toward solution of many aircrew prob-

lems which arose during and since the last war. Its
contributions have encouraged advancement of the aeronauti-
cal sciences by forcing recognition and solution of aircrew
problems in high-performance aircraft.

The advent of turbojet power, while it has not introduced
many entirely new human problems, has intensified some of the
old ones—particularly those dealing with speed and altitude.
The best range and efficiency of jet airplanes are obtained at
high altitudes and high speeds. Hence normal operation is be-
coming commonplace at altitudes of 35,000 feet or higher and
at true speeds in excess of 500 miles per hour.

Jets offer marked advantages to the aircrew. Among the most
Impressive are the almost complete lack of vibration and
greatly diminished cabin noise, both of which are important in
reducing crew fatigue. The basic simplicity and increasing re-
liability of jet engines permit less-cluttered cockpit arrange-
ments and definitely reduce, in comparison with reciprocating
engines, the time, effort, and diverse knowledge required to
monitor and operate them. The present difficulties of intercep-
tion of jet bombers may lessen the number and duration of
actual combat encounters, particularly when the bomber’s
speed is taken advantage of in night, adverse weather, or feint-
Ing types of surprise attack.

Aircrew problems peculiar to, or intensified by, the jet bom-
ber tend ta- offset some of its advantages. Its smaller crew is
the result of the jet’s simplicity and of automatic or semi-auto-
matic equipment. For example, the B-29 Superfortress carries
a crew of eleven or more, the B-47 Stratojet, which is of similar
size, three. This reduction indicates not only a wider field of
specialization in the B-47 crew member with less overlapping
of duties but even closer teamwork, since each man carries a
work load shared by almost 4 men on the B-29 crew. The prob-
lems associated with accurate navigation, bombing, and pro-

R ESEARCH in the the Aero Medical Field has solved or



32 AIR UNIVERSITY QUARTERLY REVIEW

tective armament at high altitudes and high speeds demand
extremely complicated electronic and mechanical equipment.
As the success of the mission is largely dependent upon the
proper functioning and operation of this equipment, each crew
member must have the inherent technical ability and the train-
INng necessary to operate his share of it. This points toward a
possible Air Force problem of accurate selection of men who
combine adequate native technical ability with the tempera-
ment, experience, and other factors necessary to the good jet-
bomber crew member.

High-speed flight requires a greater degree of concentration,
since many operations are accelerated. More planning ahead
of the airplane is necessary, and in cases of malfunction or
emergency more rapid reaction and thinking are essential.
The “anxiety factor” increases with speed because of this in-
creased metal tension and the fact that chances of successful
escape are greatly reduced with high speed and altitude. The
rate of jet fuel consumption also contributes pressure on the
crew. Range must be achieved by cutting fuel reserves on re-
turn well below the standard set for reciprocating engine air-
craft. Much of the fuel safety margin is removed.

Because of the rapid fuel consumption and high speed the
duration of jet flights has normally been regarded as relative-
ly short. Improved engine efficiency, the advent of larger jet
aircraft, and the development of in-flight refueling techniques
have made possible flights approaching or bettering in length
the longest missions being flown toward the end of World War
Il. Since little space is available to carry a relief crew—at least
in the B-47—the fatigue problem will undoubtedly be acute.
Fatigue will be intensified by the nervous strain of the “anxiety
factor,” the higher degree of concentration, and the discomfort
of present flight gear worn for protection, high-altitude and
high-speed escape, and survival after bail-out. Fatigue will be
lessened by lack of vibration, the low noise level, and the gen-
eral simplicity of jet engine and airplane operation.

The escape problem is one of the most acute in jet aircraft
today and is an increasing restraint on development of ad-
vanced high-speed, inhabited aircraft. The skill and experience
needed by a jet bomber crewman call for mature individuals,
men who will ii turn undoubtedly be concerned with SM isfac-
tory escape provisions. Since a crew’s confidence in ar. unci. >
Is strongly influenced by relative ease of escape, and since tiiis
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confidence affects the success of missions, escape provisions
bear directly on the aircraft’s effectiveness.

Most types of high-speed, subsonic aircraft in use today rely
on the ejection seat to clear the aircraft. This device has the
decided advantage of permitting escape without the crewman
having to unfasten harness and leave his seat to get to an exit,
which he might find impossible if he is subject to acceleration
or “g” loads in a gyrating aircraft or if time is short in a sudden
catastrophe. The ejection seat has been used successfully at
quite high speeds but probably will be limited to speeds under
the sonic range. It has the mechanical questionability of any
such device, and in some installations it requires several steps
preparatory to actual ejection of the seat.

Escape hatches with a large airflow spoiler to allow a man to
clear the hatch before being struck by the full force of the air
stream, are also being applied to jet aircraft. They have the
advantage of providing for the escape of a greater number of
crewmen at a smaller weight penalty. Location of the hatch
to insure escape clearance of airplane structure is difficult in
some aircraft, and the upper speed limit on their use may be
lower than for the ejection seat.

One problem that is intensified in jet airplanes, especially
on jet bombers with their larger cockpits and multiple crew sta-
tions, is the inrush of air when the canopy or escape hatches
are jettisoned for evacuation. The circulation of air is ap-
parently influenced by the shape of the cockpit and its resonant
volume, as well as by the size of the opening left by removal of
the canopy or escape hatch, and of course it varies with air-
speed. The exact effects vary widely with different airplane
structures, but it can prove to be a serious limitation to the
speed at which the airplane can be flown with reasonable as-
surance of escape.

There are several possible detrimental effects of cockpit air
circulation on crewmen, the most critical and disabling condi-
tions varying among crew stations at different airplane con-
figurations and air speeds. The physical force of the airflow
can restrict or prevent body movement or prevent the crewman
from assuming the erect seated posture necessary with the
ejection seat. Rather precise positioning of the arms, legs, and
torso is necessary for clearance through the openings provided
IN most ejection-seat installations.* Fluctuations of air pres-
sure, which feel like vibration or a heavy sound, plus the sheer

*But see ¢Escape.” in this issue, p. 37.
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volume of airstream noise, approach unendurability at higher
air speeds. The effect on the crewman varies from mild annoy-
ance or discomfort to such extremes at higher speeds as dizzi-
ness, a “peculiar” feeling in the chest, a temporary impairment
of vision, mental instability or inability to continue rational
thinking, or nausea. The nausea has persisted for some time
after the experience, the slight dizziness and the “peculiar”
feeling sometimes up to two or three days. A milder effect is
local skin heating by the air blast and high-frequency air pres-
sure fluctuation, which causes clothing, particularly fur-trim-
med collars, to feel “hot” at higher speeds.

Another escape problem made more acute by jet aircraft is
imposed by high altitude. Without special devices not common-
ly used today, escape from altitudes above 35,000 feet would be
hazardous, even under the best of conditions. The problem is
composed of the two separate yet interrelated factors of ex-
treme cold and low air pressures. Normal solution to date has
attempted to equip a free-falling man with sufficient protective
clothing, independent oxygen supply, and other equipment to
sustain his life momentarily at high altitude. The compromise
on equipment is difficult between what is sufficient to sustain
life at high altitude but still will not hinder movement or prove
too uncomfortable in a warm, cramped cockpit. Although many
advances have been made, there is much room for improve-
ment. At the higher altitudes already attained in the operation
of aircraft today, a successful bail-out without some sort of
protective capsule container for the crewman is problematical.

The severity of the escape problem at very high altitudes
and high speeds with present-day escape provisions may be ap-
preciated if one considers the series of crises which must be
overcome by a crewman attempting an escape. First he has
gone through an extreme emergency which prompted the de-
cision to abandon the airplane. He then must complete a pre-
scribed list of procedures to prepare his equipment for ejection
or bailout, missing any one of which may make his escape a
failure. Jettisoning his canopy or escape hatch will be accom-
panied by nearly explosive decompression, and with it gone he
will be subjected to the sudden and severe combined effects of
air blast, cockpit air circulation, and extreme cold, any one of
which may easily incapacitate him. After ejecting himself or
bailing out, he must be conscious Long enough to unfasten the
ejection seat, deploy his parachute, and finally make a para-
chute landing. Some devices, such as automatic parachute de-
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ployment, have been developed to alleviate portions of the
problem and are definitely a step in the right direction. Con-
sider, however, the probability recently set forth by Harold
Luskin, a Douglas Aerodynamics Research Engineer, in his
paper, “Predictions of Supersonic Airplane Performance,” that
If aircraft performance continues to advance according to
past and present trends, the normal probable operating condi-
tions with air-breathing engines in 1960 will be over 1400 miles
per hour and above 80,000 feet in altitude. In such a light it ap-
pears that basic thinking on the escape problem, as well as on
some others, should be revised and that development of escape
provisions without the limitations in speed and altitude of
those now in use should be strongly emphasized.

Solution of the human problems associated with flight at
high speeds and altitudes must precede or, at the very least,
parallel the design of advanced inhabited aircraft in order that
necessary provisions to accommodate them may be added in the
early design stages of the aircraft. This becomes doubly im-
portant when it appears that the equipment, particularly that
for escape, may be a more integral part of the aircraft than
ever before. Aero-medical research and accomplishment must
proceed hand in hand with engineering advances to permit
continued development in the aeronautical sciences.

—Boeing Airplane Company

Mr. Heimburger's presentation and evaluation of the problems of escape
from high-performance aircraft and the psychological effects of such
problems on crew members cannot be questioned for its accuracy and
realism. While recognizing the existence of these problems, the Editors,
in concurrence with qualified personnel of the Aero Medical Laboratory
of the Wright Air Development Center, feel that the article's pessimism
results from the author’s primary concern either with aircraft not pro-
perly equipped with the latest escape devices or ivith aircraft of the future.
If present jet aircraft and their crews are provided ivith the most modern
escape equipment and protective body gear, the chances of successful
survival are not “problematical" as Heimburger maintains. The ejection
seat and protective gear have permitted successful experimental escape
from ajet aircraft flying at a true air speed of 555 miles per hour at 10.000
feet. Seat ejections and freefalls have been successfully accomplished at al-
titudes up to 42,176 feet. In the opinion of Major Vincent Mazza of the
Wright Air Development Center, who holds the altitude and airspeed jump
record, a combination of 555 miles per hour and 42.176 feet altitude would
present no serious escape hazard. He believes present equipment to be sat-
isfactory for speeds up to 600 miles per hour and altitudes up to 50.000 feet.
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provided exit from the aircraft is available. Present equipment, he thinks,
undoubtedly is adequate for higher speeds and altitudes, but the above
mentioned figures are safe limits. Thus any jet aircraft currently used by
the U.S. Air Force (other than experimental types) will permit successful
escape, if equipped with escape devices. The conditions and factors which
would affect escape at speeds well beyond the sonic barrier and at altitudes
far above 50,000 feet are unknown. Before equipment can be designed to
withstand speeds of 1400 miles per hour and altitudes up to 80,000 feet, in
future, the limitations of the human body must be established. Experiments
are now underway to determine the maximum which human physiology
and mental faculties can endure. Once these limitations, if they do exist,
are established, development can progress along definite lines. Experiments
now being conducted in the capsule method for individual or crew escape
have produced a number of successful preliminary tests. Should physiologi-
cal limitations preclude the use of the seat-ejection method beyond certain
established limits, the capsule may be the answer.—Editor.

Line-drawing of an ejection-seat descent. The
angular position of the chair and an automatic
safety belt that opens at a pre-set altitude en-
sure release of the crew member from the seat.
A static line from the seat automatically pulls
the ripcord of his personal parachute. The re-
mainder of his drop is then completed by free
fall. By means of these precautionary devices
unconsciousness or other physical disability will
not prevent successful bail out. The swivel "A”
between the chair and the shroud lines of the
forty-inch stabilization parachute "B” reduces
the rapid spinning about the axis of suspension
and the resulting nausea previously experienced



Escape

The many factors, some of which are as yet unknown, which affect successful
escape from high-performance aircraft have led to the belief that escape at
high altitude and high airspeed is extremely hazardous, if not improbable. Re-
cent experimental results of high-altitude and high-speed bail-outs have proved
the feasibility of escape, insofar as human physiology is concerned, and have
demonstrated the practicability of automatic equipment for ejection-seat and
free-bail-out methods of escape.

inis drawing is from a photograph of an ejection-seat escape. The jet aircraft was
flying at a true airspeed of 555 miles per hour at 10.000 feet. After jettisoning the
canopy, the pilot, who is strapped to the seat, is shot from the cockpit by a special
ejection-seat charge—an M-28 cartridge equivalent in charge to a 35-millimeter shell
but containing a slower-burning powder. The seat clears all parts of the aircraft with
adequate margin, its vertical ascent depending on the size of the powder charge. In
three other tests at 600 miles per hour dummies cleared the tail of the aircraft by six
to eight feet. The rotation of the seat after the discharge is less as the speed of the
aircraft at the time of ejection is greater. Automatic devices release the ejection-seat
parachute, enabling the pilot to descend in his seat to a set altitude at which he is
automatically released from the ejection seat. In the test pictured here, mechanical
failure of the automatic devices necessitated manual control of the entire jump, and
proved the possibility of manual escape at high speeds even under adverse conditioris.



Technically known as a high-alti-

tude drop vehicle, the apparatus

pictured here is the standard

high-altitude ejection seat. The

compartment behind the head rest

houses the stabilization parachute,

which automatically opens after

the seat is discharged from the

aircraft. A swivel between the

shroud lines and the static line

eliminates the terrific spin the

chair previously underwent. Strap-

ped in the seat by a shoulder har-

ness and safety belt, the subject is

released from the chair by an

automatic device set to operate at a predetermined altitude. If there is mechanical fail-
un\ the release can be manually operated. The subject is pulled from the path of the
seat by the pilot parachute attached to his own parachute. In the test chair drop
from 42.176 feet Major Vincent Mazza descended in the seat to an altitude of 15.000
feet before he released the safety belt and opened his own parachute. It took 112
seconds for the seat and occupant to descend from 42,176 to 15,000 feet. Attached to
the back of the seat are the aneroid and time-release devices. On the left side are
the controllable drag plate and the personnel parachute static line attachment hook.

Telemetered records of fourteen experimental human tests in high-altitude
bail-outs, both free fall and ejection seat, reveal no adverse physiological reac-
tions, although some subjects experienced nausea during the descent. The tests
showed that high-altitude escape with standard, developed equipment not only
is feasible but can be accomplished without injury. The highest escape was an
ejection-seat drop from 42,176 feet. No major physiological disabilities were
experienced which would prevent adequate performance of normal and emer-
gency procedures. The minor abnormal physiological effects which caused the
most difficulty were disorientation, blurring of vision, and excitement. One of
the greatest dangers in high-altitude escape is the inability of the subject to
judge distance above the terrain, either visually or by estimating the time of
fall. Automatic opening devices are designed to release the individual from the
ejection seat and open the personnel parachute at a pre-set altitude. These de-
vices eliminate the possibility of manual failure due to misjudgment of altitude
or physiological incapacity. The tests conducted reveal that standard parachutes
with automatic equipment and standard protective gear are suitable for high-
altitude emergency escape up to 43,000 feet. It is estimated by those who partici-
pated in the tests that standard equipment is adequate for altitudes far exceed-
ing the test altitudes.

The results of forty-two trials of the automatic ejection seat at speeds from
150 to 555 knots and altitudes from 700 to 38,000 feet likewise reveal the
physiological feasibility of escapes at high speed, as well as the adequacy of
the ejection-seat method of exit. These tests also reveal that low altitude is
more critical for ejection-seat escape than high altitude. The lowest successful
jet bail-out on record occurred at 800 feet from an F-86. The full effect of para-
chute action was received approximately 30 feet from the ground. The ejection
seat affords the pilot or crew member safe instantaneous exit from the aircraft.



regardless of adequate preparation or position in the seat. The immobilizing
effect of high G-pressure is not peculiar to high-performance aircraft alone.
The impossibility of escape from a disabled aircraft in an extreme emergency
under high G-pressure is common to the most simple heavier-than-air craft.
It is not unlikely that when emergency exit conditions prevail, the aircraft can
be maneuvered to a position for proper exit.

Present escape equipment is adequate for current jet operational limits, pro-
vided that the aircraft is designed for and is equipped with the proper devices
for exit. Development of equipment for escape at speeds exceeding Mach 1 and
altitudes approaching 100,000 feet depends upon human limitations. Experiments
are now underway to establish those limitations, if they do exist, and successful
preliminary tests of devices for escape at supersonic speeds have been made.

Tests by Major Vincent Mazza and other qualified personnel of the Aero-Medical
Laboratory have proved that the equipment pictured here, with the addition of
gloves, is adequate for safe escape at speeds up to 600 miles per hour and altitudes
up to 50,000 feet and that it also would very likely suffice for higher speed and altitude
limits. Oxygen is vitally necessary, and as long as the escaping crew meinber has
oxygen, altitude is not a critical factor in his escape. Since a pilot can survive a jump

Light Lined Nylon
Flying Suit
Type B-78

Reserve Parachute
Std 28 Dia . Seat

High Top
Service Shoes

from 30,000 feet without oxygen
and an H-2 oxygen bottle is ade-
guate for ten minutes of fall, a
bottle of oxygen is ample for any
present or near-future operation-
al altitudes. A reserve oxygen
bottle is stowed in the cushion on
the seatpack parachute. For alti-
tudes well above 50.000 feet heavier
protective clothing may be neces-
sary to prevent freezing; Major
Mazza felt no sensation of cold
during his drop from 42176 feet.
To provide for adequate breathing
at extremely high altitudes where
barometric pressure is sharply re-
duced. currently designed partial-
or full-pressure suits may become
an additional necessity. The criti-
cal factor as far as escape at high
speeds is concerned, rests in keep-
ing the gear intact. The P-3 pro-
tective helmet, if snugly fitted on
the head, has passed multiple
tests at 600 miles per hour and
several at 775 miles per hour. A
new type of oxygen hose is now
being developed to ivithstayid
speeds in excess of 775 miles per
hour. With gear kept intact and
exit available from the aircraft,
there are to date no limitations on
speed and altitude maximums for
practicable successful bail-outs.



Alr Force

Psychological Warfare
In Korea

W. Phillips Davison

F a foreign power were to send two agents to investigate Air
Force psychological warfare in Korea and if these agents

worked completely separately, it is quite possible that they
would submit very different reports.
Agent A, for example, might report as follows:

The U.S. Air Force in the Far East has contributed very little to
psychological warfare in the Korean war. Indeed until November 1950
only one Air Force officer was engaged in psychological warfare activi-
ties in the theater. Policy and operations of this branch of warfare are
in the hands of the Army. The Air Force serves as a delivery agent for
dropping leaflets prepared by the Army G-2 and operates two loud-
speaker aircraft. These aircraft, however, fly missions only according to
Army instructions and the Air Force personnel in them have not been
trained in psychological warfare. When five additional Air Force psy-
chological warfare officers arrived in the theater in November 1950,
two were assigned to work with Army headquarters. The other three
remained in the Far East Air Force Headquarters but at such a low
level that their influence was very slight. No psychological warfare
officer could be found at Fifth Air Force Headquarters or at any other
Air Force operational headquarters. Accordingly it must be concluded
that little work of importance has been done by the U.S. Air Force in
this field of activity.

Agent B, on the other hand, might submit a report along
the following lines:

The U.S. Air Force has achieved remarkable successes in psycho-
logical warfare in Korea. The fact that these successes were largely
unexpected by the Air Force command does not detract from their
significance or from the harm they have done the Communist cause.
Air attacks on Chinese and North Korean troops have had psychologi-
cal effects almost as important as their physical effects. Planes have
caused Communist units to scatter, and in the course of dispersal many
of the men have deserted. These attacks have delayed, terrorized, and
disorganized units on the move to a point where their schedules have
been seriously interfered with and their fighting qualities impaired.
After air attacks many Chinese and Korean soldiers have surrendered
rather than face another such attack. One must also note that the
resolve of the South Koreans to continue their struggle has been
stiffened by the sight of friendly planes overhead and that United
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Nations troop morale has benefited greatly from the air support the
ground forces have received. Indeed it would probably not be too much
to say that if it had not been for the psychological effects of air activ-
ity in Korea the United Nations troops would have long since been
pushed into the ocean.

The important thing about these two hypothetical reports is
that both are substantially correct. If one considers that psy-
chological warfare is only a matter of dropping leaflets, mak-
Ing radio broadcasts, and operating loudspeakers, then the Air
Force contribution in Korea has been very modest. If, how-
ever, one includes as part of psychological warfare the use of
weapons to achieve beneficial psychological results—and it is
the contention of the writer that one should—then the con-
tribution of the Air Force has been very large. Contributions
under both definitions could have been greatly increased by
more advance planning, additional technological development,
and more adequate organizational arrangements.

During most of the war in Korea conventional PW (psycho-
logical warfare) operations were directed by the PW branch of
G-2, Far East Command. At Eighth Army and X Corps, PW
staff officers were the link between the operational forces and
higher headquarters. In February of 1951 a special psychologi-
cal warfare staff section at Eighth Army headquarters was
established, and the number of PW officers at Corps and Divi-
sion headquarters was increased. Finally, in June 1951, PW was
raised to a special staff section at GHQ in Tokyo as well.

Principal energies of PW personnel in the Far East have been
devoted to the dissemination of psychological warfare leaflets,
the broadcast of radio programs to Korea, and the operation of
both airborne and ground front-line loudspeakers.* Prepara-
tion of strategic leaflets has been handled chiefly by Army
headquarters in Tokyo. The usual procedure has been as fol-
lows: PW officers in the field decide that a leaflet drop in a
given sector would be advantageous. They telephone the psy-
chological warfare office in Tokyo, stating in general the con-
tent they think would be desirable and the area in which the
leaflets should be dropped. PW personnel in Tokyo either take
the leaflets out of existing stocks or have them printed to fit
the occasion. From the printing plant they are taken to air-
bases and loaded into aircraft which either drop them as di-
rected or transship them to Korea to be dropped by Korea-
based aircraft. As the war has gone on, more and more of the
tactical leaflets have been prepared at Eighth Army headquar-

<For_a preliminary account of Army psychological warfare operations in Korea see "Psy-
chological Warfare in Korea—An Interim Report,” Public Opinion Quarterly, Spring,
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ters in Korea. All told, one half billon had been disseminated by
the end of June 1951, or nearly twenty for every man, woman,
and child in Korea. Both loudspeaker aircraft and mobile
ground loudspeaker units perform missions at the request of
PW officers at army, corps, and division headquarters. Radio,
on the other hand, has been directed by psychological warfare
headquarters in Tokyo.

All psychological warfare media have achieved results, some
more substantial than others. Interrogation of enemy prison-
ers has shown that approximately one out of three has been in
some degree influenced to surrender by PW leaflets. Interroga-
tion of civilians in North Korea and those parts of South Korea
which had been occupied by Communist forces has shown that
the radio programs also reached a considerable audience and
served to fan civilian opposition to the Communist regime. Sur-
renders in response to loudspeaker appeals have been fewer but
sometimes extremely dramatic. In one case a group of four
trucks and several hundred enemy soldiers obeyed the instruc-
tions of a loudspeaker aircraft to reverse their direction and
proceed down a road to a point where they were taken into cus-
tody by advancing United Nations troops.

The primary contributions of the Air Force to conventional
psychological warfare in Korea have been the provision of air-
craft for dropping leaflets and the operation of two loudspeaker
aircraft. Because of the shortage of aircraft at the outset of the
Korean war only two or three leaflet missions per week could be
flown, but this number has increased, so that by the spring of
1951 missions were scheduled for almost every day of the week.
At first C-47’'s were ordinarily used to distribute leaflets over
territory held by the United Nations, while B-29’'s dropped them
over enemy-held territory. Later, C-47's assigned to Fifth Air
Force in Korea did the bulk of the job over enemy-held terri-
tory as well. The two loudspeaker aircraft were assigned to the
Far East Air Materiel Command but were also operated by the
Fifth Air Force.

The Far East Air Forces made some less formal contributions
to psychological warfare. In November 1950 three Air Force
officers were made available to the G-2 PW Branch, and from
that time on they played an important part in the operations
of the Branch. The PW officers who remained at Headquarters,
Far East Air Forces, contributed a considerable number of
ideas, although their low organizational position made imple-
mentation difficult.

More important were a number of spontaneous attempts at
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psychological warfare made by Air Force operational person-
nel, since these may foreshadow future developments. Unfor-
tunately most of these attempts have not been recorded, but a
few examples may be given. On 1 October, for example, a Mos-
quito pilot noted a group of about two hundred persons ten
miles northeast of Kunsan. Some of these were in uniform and
some in civilian clothes. The pilot dropped a message to them
in an improvised container, saying that if they wished to sur-
render they should go to the top of a nearby hill and wait until
United Nations troops arrived. A second message was then
dropped, instructing the men to throw away their arms and
wave flags if they accepted these terms. Soon after this message
was picked up, several flags were seen waving on the hill. The
Mosquito pilot notified the ground controller in the area that
troops should be asked to go forward to take the prisoners. This
was done.

On another occasion no messages were used. The aircraft
succeeded in demonstrating by a succession of passes what
action was desired. A Mosquito flushed an enemy T-34 tank by
a very low pass and forced it out on an open road. Then, with
the assistance of a flight of four F-51's, the Mosquito forced the
tank to back up to United Nations lines, where it was captured
intact with its crew.

Other Mosquito pilots experimented with various types of
noisemakers on their planes to terrify enemy troops, but these
attempts had to be given up because of the lack of technical re-
search and development facilities.

R ecent investigations in Korea have shown that
even without intending them the Air Force has achieved very
Impressive psychological effects. Some of these may be de-
scribed briefly.

When the mechanized North Korean Army plunged south-
ward in June 1950 and the weak South Korean forces, without
heavy equipment, reeled back, South Korean leaders were
deeply discouraged. They had no thought of giving up, but
they felt that the best they could hope for would be immediate
withdrawal to a small enclave toward the tip of the peninsula,
there to attempt a holding operation. American military advis-
ers, on the ether hand, felt that time to bring up sufficient
military forces could be gained only if the South Koreans de-
layed the enemy by a fighting withdrawal. While this decision
was in the balance, American aircraft appeared and dealt sev-
eral heavy blows to North Korean armor near Seoul. Encour-



44 AIR UNIVERSITY QUARTERLY REVIEW

aged, and realizing that they were not helpless in the face of
the superior North Korean ground forces, the South Korean
leaders decided to hold the Han River line as long as possible.
One diplomatic observer on the spot said that in his opinion
the United Nations would not have been able to stay in Korea
at all if it had not been for the activities of the Air Force in the
early days of the war.

The South Korean masses were similarly encouraged. The
appearance of friendly aircraft gave them hope of ultimate vic-
tory. Many of them waged underground resistance against the
Communists, avoided Communist military service, or went into
hiding because of the activity of United Nations planes. Many
South Koreans in territory occupied by the Communists said
later that they waited impatiently for the planes to appear
each day. If the planes did not appear, then the local people
feared that the war might be going against the United Nations.
Civilians were* also aware that the Air Force sought to avoid
attacking purely civilian installations. A number of precision
attacks on factories and military equipment in which sur-
rounding civilian houses were not damaged impressed them
greatly, and, together with the U.N. radio and U.N. leaflets
warning Koreans to stay away from military targets, convinced
them of the good will, as well as the striking power, of the Air
Force.

Air activity likewise exerted powerful psychological effects
on enemy troops. It is difficult to disentangle the psychological
effects completely from physical effects, since the two go hand
in hand. Nevertheless a few of the outstanding may be men-
tioned. Air attacks on enemy units greatly frightened the sol-
dier. In turn his fright contributed to disorganization of his
unit and to wide dispersal of troops seeking cover. Disorganiza-
tion and dispersal, in turn, led to ease of desertion. Of two hun-
dred North Korean prisoners who were questioned, forty-three
per cent said that desertions occurred in their units during air
attacks. Some units lost more men through such desertions
than by casualties from air ordnance. United Nations air activ-
ity also induced a feeling of powerlessness in many enemy sol-
diers, so that they were unwilling or unable to continue theii
activities when aircraft were overhead. It was found that air
activity frequently inhibited the fire of enemy ground troops
and thus took the pressure off hard-pressed United Nations
ground forces.

Finally air support contributed greatly to the morale of
United Nations troops, even when no actual physical assistance
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was given. Several highly-placed officers commented on the
benefit of the Waegwan carpet bombings to the morale of the
friendly ground forces who saw the action. Other instances
have been reported of ground units who did not feel able to ad-
vance in the absence of air support and which went ahead with-
out difficulty as soon as friendly aircraft were overhead. A large
proportion of United Nations soldiers who were questioned
about the effects of air support made such statements as, “It
helps you get going,” or “It lets you get started.”

T he chief reasons why the Air Force did not play a
more active role in conventional psychological warfare in
Korea are twofold: first, the organizational conditions for a
major Air Force contribution did not exist; second, there were
extensive shortages in materials, equipment, and personnel.

The principal organizational difficulty was beyond the con-
trol of the Air Force itself. In the Far East Command no joint
staff existed. Consequently psychological warfare activities
could not be executed on a truly joint basis at the highest level.
Furthermore, until the spring of 1951, official channels between
psychological warfare officers in FEAF and their opposite num-
bers in the Army were difficult and time consuming because of
the relatively low positions of PW sections on either staff. As a
result, communication between the two groups of specialists
was frequently very informal and tenuous. Furthermore during
the first nine months of the war the Air Force personnel were
assigned to Intelligence, when in fact their principal concern
was more closely allied to operations. In the spring of 1951 the
organizational conditions for Air Force psychological warfare
were considerably improved with the assignment of the small
group of PW officers in FEAF to the Directorate of Operations.
In the opinion of the writer the ideal organizational position
for psychological warfare in a theater is that of a staff section
In a joint headquarters, with direct technical channels author-
ized to PW officers in all services at lower echelons.

The effects of shortages in equipment and personnel were
apparent. At the outset of the Korean war there were only two
officers with psychological warfare training in FEAF. One of
these was assigned to other duties. Additional personnel did not
arrive until November 1950. As of July 1951 no psychological
warfare personnel had become active at Fifth Air Force head-
quarters or at lower Air Force echelons.

Technical improvement was also needed. The leaflet bombs
used for dissemination proved extremely unreliable. Over one-
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third failed to open. The supply was inadequate and actually
ran out at various times. Leaflet coverage was consequently far
less thorough than it might have been. When leaflets were dis-
seminated from C-47 aircraft, they had to be thrown in bundles
through the hatch and the action of the slip-stream relied upon
to remove the outer wrapping and scatter them. Besides being
Inaccurate, this procedure was wasteful and dangerous. A great
many leaflets blew back into the aircraft, almost blinding the
men who were trying to throw them out. A chute for the dis-
semination of leaflets from cargo aircraft was developed by
FEAF PW officers, but as far as the writer knows it was never
put into operation.

The Air Force had also failed to develop loudspeaker aircraft
before the Korean war. The two which were finally put into
service were C-47 aircraft which had the loudspeakers mounted
to project slightly from the doors. They pointed at a forty-five
degree angle toward the earth when the plane flew straight and
level. This arrangement proved to be unsatisfactory. To point
the speakers directly at the ground, the planes had to circle at
low level—an extremely dangerous procedure. In January 1951
PW officers at FEAF attempted a remedy by mounting the
speakers on the bottom of the planes but were unable to secure
the necessary priorities to have the job done. In May the speak-
ers were moved to the bottom of the planes, with considerable
Increase in efficiency.

Provision also might have been made for tactical aircraft to
play a large part in psychological warfare. Examples of success-
ful PW by Mosquito pilots have already been given. If such
efforts had been systematically planned, it is likely that the
results would have been multiplied many times over. On several
occasions bodies of troops decided to surrender after being ex-
posed to one air strike and threatened with another. Here again
the systematic use of the threat of air attack might have led to
an increased bag of prisoners. Just as loudspeaker appeals com-
bined with the threat of artillery bombardment were found use-
ful in undermining enemy morale and bringing about surren-
ders in World War Il, appeals by leaflet or loudspeaker air-
craft combined with the threat of air strikes can produce val-
uable psychological results. By April 1951 PW personnel in the
field were attempting to make greater use of tactical aircraft
in PW, and additional efforts were being made to coordinate
leaflet drops, loudspeaker missions, and tactical air missions.

The writer feels that psychological warfare is not only an
operations function but also a staff function. In addition to
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conducting leaflet, loudspeaker, and radio operations the PW
officer should be able to advise those in charge of other military
operations about the probable psychological effects their opera-
tions will achieve. He should also be able to suggest ways to in-
crease desirable psychological effects and to minimize undesir-
able effects. The psychological effects of weapons and tactics
are particularly important in air operations. Those who have
seen the motion picture Odette will recall the strong emotions
revealed by the faces of the French guerrillas as an Allied plane
came overhead. Similar emotions in unposed situations were
seen in Korea. Aircraft and aerial weapons often have the
power to arouse more hope in friends and more fear in enemies
than the written or spoken word.

One of the most interesting aspects of the psychological ef-
fects of air activity in the Korean war is that they were for the
most part unplanned and unanticipated. Individual officers
and men were aware of them, but very few systematic attempts
were made to maximize beneficial psychological effects. As has
already been mentioned, the Air Force had no machinery avail-
able for doing this. If systematic advantage is to be taken of
the psychological effects of air activity, at least three organiza-
tional prerequisites are desirable: (1) Machinery should be set
up to gather intelligence on psychological effects as they occur.
Since these effects will vary with the character of the enemy
forces, all necessary intelligence cannot be gathered in ad-
vance. There must be continuous review of intelligence during
actual operations. (2) Staff officers trained to review this in-
telligence and make recommendations regarding the conduct
of operations should be placed at a sufficiently high level. (3) A
procedure should be established for briefing pilots and com-
mand personnel at all echelons on how to achieve desirable psy-
chological effects.

IVIR activity in Korea has indicated a number of
principles regarding psychological effects which will probably
hold true in other situations. A few of these may be stated as
follows:

1  Visibility of aircraft is very important for favorable psycho-
logical effects on friendly leaders, friendly civilians, and allied
troops. When aircraft on missions are routed at altitudes or
over areas where they are not seen or are seen only at a very
great distance, most of the encouraging effect is lost. Some of
the early missions which attacked targets north of Seoul were
not seen from the South Korean capital. U.S. .officials there
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recommended that future missions be routed over the city to
assure the South Koreans of powerful U.N. assistance.

2. In friendly occupied areas little resentment will be felt
against an air force or that nation that employs it if the inhabi-
tants are convinced of the military necessity of the attacks and
the basic humanitarianism of the air force. Particularly im-
portant, a good reputation must be established early in the war.
This can be done especially by precision attacks on military in-
stallations, by dropping leaflets or giving the inhabitants
other warnings to stay clear of possible targets, and by sparing
noncombatant civilians whenever possible.

3. Time in the air over the front lines is encouraging to
friendly troops. When operational requirements do not make
aircraft visible to them, the troops should be informed where
the planes are and how they are assisting in the conduct of the
war.

4. Even when the physical effects of air attacks on enemy
troops are slight, the psychological effects may make the at-
tacks worthwhile, by fostering disorganization, desertion, and
delay— especially when the attacks take place at night.

The Korean experience has shown that much work is needed
before the Air Force is prepared to play its full role in conven-
tional psychological warfare. The development of a doctrine to
provide for the coordination of air strikes with leaflet and loud-
speaker missions and with psychological warfare in general
would pay handsome dividends. Certain technological develop-
ments also are required. Loudspeaker aircraft, the usefulness
of which has been demonstrated in an operation of the type in
Korea, can certainly be brought more nearly to perfection. Bet-
ter leaflet bombs are needed. The whole range of psychological
“gadgets” for use in conjunction with aircraft remains to be
explored systematically.

Even more, the Korean war has underlined the very special
role of the Air Force in psychological warfare. With the Army
and the Navy it shares an interest in conventional PW—Ileaf-
lets, radios, and loudspeakers. But it also possesses in the air-
plane the weapon best fitted to fulfill the broadest intentions
of psychological warfare—the bolstering of friendly morale and
the destruction of enemy morale. As the Air Force learns, first,
to value these potentialities, and second, to harness and chan-
nel the effects, its uniqgue contribution to psychological warfare

will increase proportionately.
The RAND Corporation*

*The opinions expressed In this article are those oi the author only and not those of the
Rand Corporation.



The World Geographic
Reference System

Wilttiam E. Johnson

new worldwide geographic referencing system, called

the “Georef” for short, has recently been adopted by the

United States Air Force and is now effective for Air

Force use throughout the world. It was developed by the Air

War College, Air University, and is described in AF Regulation
96-5 of 19 January 1951.

In dealing with references to location on the surface of the
earth, man has always been annoyed by the spherical shape of
the globe. A spherical surface complicates the determination of
distances and directions. Spherical terms such as degrees,
minutes, and seconds are annoying because they do not coin-
cide with normal surface units of measure. Communications
and references in latitude and longitude have always been awk-
ward and confusing for several reasons:

(1) the north, south, east, and west directions involved,;

(2) the dual numeration of latitude N and S from the Equa-
tor and of longitude E and W from the Greenwich Meridian;

(3) the division of the earth into four quadrants, resulting-
In four different sequences for reading and writing latitude
and longitude: first, reading up and right north of the Equator
and east of Greenwich; second, reading down and right south
of the Equator and east of Greenwich; third, reading up and
left north of the Equator and west of Greenwich; fourth, read-
ing down and left south of the Equator and west of Greenwich
(see Figure 1).

Related to this is probably the most confusing aspect of refer-
encing by latitude and longitude. From childhood we have de-
veloped the habit of reading from left to right. Latitude and
longitude referencing, which requires reading latitude first,
either up or down, violates this lifelong practice. This interfer-
ence with habit causes mental confusion, at times affecting-
even experienced Air Force officers. Still another serious handi-
cap resulting from latitude and longitude referencing is to
communications. Here the numerous figures, terms, and direc-
tions involved increase the chance of error and misunderstand-
ing, especially under stress of combat.



Figure 1: The four sequences of latitude and lorigitude.—The conventional sys-
tem of latitude and longitude has characteristics that make it complex, confus-
ing, and cumbersome for military use. It divides the earth into four quadrants,
each requiring a different sequence in reading and plotting location, that is, N
and E. S and E, N and W, and S and W. This division requires dual numeration
of latitude N and S of the Equator and dual numeration of longitude E and W of
Greenwich. These characteristics make latitude and longitude especially con-
ducive to errors when military operations fall across the zero base lilies and
when all the quadrants are involved as occurred in World War Il. Another
source of confusion is our normal habit of reading from left to right, whether we
read text, scales, or instrument dials. This habit makes us want to read latitude,
the first factor given, to the right. Thus it may be confused with longitude.

Such considerations as these led the French to develop a
rectangular grid system during World War | for the control
and direction of artillery fire and for general use of their mili-
tary forces. This was the perfect solution of the World War |
problem of distance and direction referencing within the rela-
tively limited area of France. It was ideally adapted to World
War | conditions of a war of position over a fairly limited an™
highly surveyed area. A homogeneous grid of regular squares
with constant distance values and constant directions, it pre-
sented coordinates that were always read first to the right and
then up. With this simple survey grid based on plane coordi-
nates, the guns of a battery could be located from nearby sur-



THE WORLD GEOGRAPHIC REFERENCE SYSTEM 51

vey bench marks, coordinated, and trained on a known enemy
position to deliver effective fire without necessity of seeing the
enemy.

After World War | practically all nations followed the ex-
ample of the French and adopted rectangular grids for the use
of their military forces. All were thinking in terms of surface
action with artillery as the farthest reaching weapon. The re-
sult was the development of many different military grids, each
for a special limited national or military area and environs.

The difficulty with the rectangular grid system is that it can
be used only over areas small enough to be considered as flat
surfaces. If this relatively small area is exceeded, the simple
rectangular grid breaks down. Beyond its limits a new grid
must be used, and the overlap or junction areas between grids
introduce complexities, irregularities, and changes in grid di-
rections. These are confusing and destroy the simplicity and
regularity for which the rectangular grid was conceived. In
World War |l battle lines were so extended that they overlapped
these awkward grid zone junctions. The mobility of modem
surface forces also vitiated the techniques of a war of position
which had largely inspired the original development of the
military grid.

In an effort to eliminate the hodgepodge of rectangular grids
that were used during World War Il, the U.S. Army developed
a systematic rectangular grid coverage for the world by the use
of sixty longitudinal bands, each 6° wide, and twenty bands of
latitude, each 83 wide, plus four polar segments. The result is
1200 basic reference quadrangles plus the four polar segments.
This system is called the Universal Transverse Mercator Grid
and was adopted by the Army in February 1947.

Within the limited 6° bands where regular quadrangles pre-
vail, this grid has the advantages of simplicity and regularity
that every rectangular grid system has. Unfortunately these
longitude bands are very narrow for modern mobile forces
operating in vital areas such as Europe, where the mean width
of the grid bands is only about 260 miles. Six grid zone junc-
tions intersect Europe from the Russian border westward (see
Figure 2). At each of these junctions all the homogeneity and
simplicity of the rectangular grid is lost, and heterogeneity
and complexity become the rule. Two grid junctions intersect
France alone, with one crossing the vital area of eastern France,
eastern Belgium, and the eastern Netherlands, where heavy
fighting has occured in several wars.
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In 1948 the Joint Intelligence Committee of the Joint Chiefs
of Staff recognized the need for a standard worldwide refer-
encing system for use by the armed forces, individually and
collectively. Proposals were requested to satisfy these require-
ments. The Army, with the concurrence of the Navy, submitted
its U.T.M. Rectangular Grid. Global operations were visualized
as a series of local surface engagements requiring only local
operational control.

Figure 2: The Universal Transverse Military Grid is an outgrowth of the rec-
tangular military grid developed by the French during World War |I. That war
was essentially a war of position, fought in a limited, highly surveyed area of
Western Europe. Under such conditions the rectangular grid system provided an
ideal solution to the military problems of distance and direction determination
and location referencing. However the simplicity and regularity of the rectan-
gular grid can be enjoyed only over areas that are small enough to be treated
as flat surfaces. As soon as such a limited area is exceeded, the spherical shape
of the earth must be recognized, and a new rectangular grid must be introduced.
The narrowness of the U.T.M. Grid north-south bands in Europe exemplifies
this limitation. In military operatioJdis the transition from one rectangular grid
to another adjacent to it introduces complexities and adjustments that violate
the principle of simplicity and regularity upon which the rectangular grid is
based. These difficulties were experienced in Western Europe during World War
I, and from the depth of bitter experience it has been said that “battles are
always fought at grid junctions.” Note on the map above the frequency of U.T.M.
Grid junctions that traverse the vital areas of Central and Western Europe.
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The Air Force held that the U.T.M. Grid does not meet Air
Force requirements for global operations and therefore does
not meet joint armed force requirements for several reasons:

1 Ajoint referencing system for the control of forces engaged
in global operations must meet the requirements of the farthest
reaching arm and must not be limited by local tactical con-
siderations alone.

2. The range of Air Force operations makes it impossible for
the Air Force to ignore the spherical shape of the earth and the
spherical coordinates of latitude and longitude in its naviga-
tional requirements, as the Army can ignore them in local sur-
face engagements.

3. Any joint referencing system for use in controlling forces
engaged in global operations must appear on all maps and
charts used by the three armed services in order to be effective-
ly used by them. An over-print of the U.T.M. Grid on all Air
Force charts would obscure navigational data and seriously
interfere with their normal operational use.

T he Chief of Staff, USAF, directed the Air Univer-
sity to study the problems of military referencing systems,
especially the suitability of the U.T.M. Grid for the proposed
purpose, and submit recommendations.* The Geographic Refer-
encing System worked out by the Air War College eliminated
all reference to north, south, east, or west, eliminated dual
numeration in latitude and longitude, eliminated the four
different sequences required to express latitude and longitude,
and used only one sequence, which was read to the right first in
accord with established reading habits. This simplification was
accomplished by using the 180th meridian and the South Pole
as the point of origin (see Figure 3).

The next step was to find a basis for codification as a means
to brevity. The world was divided into twenty-four one-hour
bands of longitude, each 15 wide. These bands were assigned
code letters from A to Z (omitting | and O) east from the 180th
meridian. A similiar sequence of 15°-bands of latitude begin-
ning at the South Pole and lettered from A to M northward
(omitting I) divided the earth into twelve latitude bands. This
combination divides the earth into 288 basic 15° quadrangles
each identified by two letters (Figure 3).

*The conclusions of the Air University in reference to the U.T.M. Grid were essentially
those set forth above. A system suitable for Air Force use in both local and global opera-
tions and equally suitable for joint military use was developed and submitted.



Figure 3: The Georef world breakdown into 15° quadrangles— The World Geo-
graphic Reference System was designed to eliminate the complexities of lati-
tude and longitude and at the same time to embody as much of the simplicity of
the rectangular grid system as possible. The range of modern aircraft makes it
impossible to ignore spherical values or the spherical shape of the earth. The
first requirement of simplicity and regularity was achieved by using the South
Pole at the 180th meridian as the point of origin and the use of one sequence
throughout the world. This sequence reads to the right first (following the ini-
tial normal reading impulse) and then up. The second requirement, for brevity,
is accomplished through the use of code letters for referencing. Through the
device of making the first two letters represent an area 15° square, these two
letters may be dropped for further brevity in local operations. Thus in the
“Georef” system the first letter of a code reference identifies a 15° interval
to the right or east of the 180° meridian and the second letter identifies a 15°
interval north of the South Pole. The third code letter in a reference identifies
a degree to the right within the 15° quadrangle and the fourth letter identifies
a degree to the north within this same quadrangle (see Figure 4). Minutes
are read to the right and up within the degree quadrangle (see Figure 5).

Thus two letters will locate and identify a 15° quadrangle
any place on earth, reading right and up from the 180th merid-
lan and the South Pole. For example, DJ locates a 15° quad-
rangle in the northwest United States, D to the right of the 180th
meridian and J up from the South Pole. On Air Force charts
these letters are shown in the lower left-hand corner of the 15°



Figure 4. The Georef 15° quadrangle
breaks down to 1° quadrangles identi-
fied by the third and fourth letters
of the Georef code reference: DIMQ.
The code is read on the chart, first
right to the M interval and then up
to the Q interval, to locate the |o
guadrangle MQ in 15 -quadrangle DJ.
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quadrangle or at the corners of the chart, as is required. The
method segregates the first two letters of the code in order that
they may be dropped to abbreviate code designations for local
operations confined approximately within a 15° quadrangle.
Within each 15° quadrangle the individual degrees are let-
tered to the right from A to Q and up from A to Q (omitting |
and O). Thus four letters will locate and identify a | o quad-
rangle any place on earth. There are no duplications, and no des-
ignation of cardinal directions are required. DIJMQ locates a 1°

DK

Figure 5 The Georef |0 quadrangle
breaks down to one-minute quadran-
gles identified by four digits added to
the code letters identifying the 1°
guadrangle: DJMQ4651. This addi-
tion to the code is read on the chart,
first to the right 46 minutes and then
up 51 minutes, to locate the town of
Monmouth within r quadrangle MQ.
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quadrangle: DJ for the 15° quadrangle, M to the right, and Q
up for the degree location within this basic 15° quadrangle (see
Figure 4).

Within the degree quadrangle, minutes are read to the right
and up. Thus four letters and four figures will locate and
identify a one-minute quadrangle any place on earth (see Fig-
ure 5). DIMQ4651 locates the town of Monmouth, Oregon.

The minute quadrangle may be subdivided into tenths by the
use of two additional figures or into hundredths by four addi-
tional figures. Thus DIMQ465515 will locate a small quadrangle
approximately six hundred feet north and south in the center
of Monmouth.

The Georef code was made effective for air defense use In
March of 1951. In air defense work or any other localized activ-
ity the 15° quadrangle letters may be omitted for brevity, since
a direction and distance is usually given with the grid refer-
ence. Only two letters and four figures are normally required
for local-area operations.

Provision has been made for the use of several auxiliary fac-
tors at the end of Georef code designations:

(1) To designate a special quadrangle, the Georef code is
used for the southwest corner of the area. This is followed with
letter S, to denote side, followed by digits to represent the
length in nautical miles of the lower side, then by X and the
digits of the nautical miles for the length of the right side of
the special quadrangle (see Figure 6).

(2) To designate a circular area, R, for radius of the circle, is
added to the Georef Code, followed by digits indicating the
length of the radius in nautical miles from the southwest cor-
ner of the Georef Quadrangle (Figure 6).

(3) To designate an altitude, H is added, followed by two
digits indicating the desired altitude in thousands of feet. For
hundreds of feet three digits are used.

(4) To designate Greenibdich time, under the present Interna-
tion al Time Code, the letter Z is used, followed by two or four
digits representing hours or hours and minutes of the twenty-
four hour clock.

AF Regulation 96-5 of 19 January 1951 specifies that the Air
Force will employ the World Geographic Reference System in
the control and direction of air forces engaged in large-area oi
global operations and that all appropriate Air Force charts will
contain the WGR System as a basic feature.

This regulation further specifies:



Figure 6. To designate special quad-
rangles or circular areas, supplemen-
tary desigjiations may be added to
the Georef code reference identifying
the quadrangle that includes them.
Above, reading first to the right and
then up. S300X100 denotes the base
and altitude of a rectangle 300 nauti-
cal miles long extending from the
southwest corner of r-quadrangle
FH of IS'tquadrangle DJ. Likewise
R60 denotes a circular area 60 nauti-
cal miles in radius centering upon
the southwest corner of r-quadran-
gle JD of 15 -quadrangle DJ.

(1) that all elements of the Air Force will use Georef for posi-
tion reporting, target designations, etc.,

(2) that Georef will be used in the control and diiection of
forces engaged in air defense,

(3) that Georef will be used in all other air operations,
such as strategic operations, air-sea rescue, and tactical air op-
erations other than air support of surface combat operations;
for the latter the cooperating air forces will use the grid refer-
encing system specified by the commander of the opeiations,

(4) that Georef will be employed in inter-Allied position re-
porting when so specified.

The Georef System is being printed on Air Force charts in the
normal course of reprinting. Pending its availability on all
charts, users will annotate their charts by hand with the Geoief
Code.

Air War College



Precision Bombing

Of the three general types of enemy target bombing—area, precision, and pin-
point-precision bombing has been most improved from World War |l standards
IV®. ntW  *V¥*njday occurrence for B-29's to drop a heavy bomb tonnage from
fairly high altitudes on a medium-sized target, with only an occasional bomb
straying over the line of the target area. Veteran, trained-as-a-unit crews with
much-improved electronic devices, especially radar for adverse-weather bombing,
are responsible for the increase in bombing efficiency. Such improvement af-
fords greater concentration of damage, lessens the wastage of airplanes and air-
crews which would occur if more airplanes had to fly more missions to achieve
the same results, and yields visible proof to the civilian population that U.N.

e Wonsan railroad locomotive and car repair shops, second largest in Korea, offered
a fat target for precision area bombing. It was struck by about forty-five B-29’s on
0 August 1950 in a heavy raid which divided 400 tons of bombs between it and the
nearby Wonsan marshalling yard and oil refinery. Coming in from the south in a
modified box formation, the bombers dropped a bomb pattern just within the fence.



bombing is confined to vital military targets. This last is important because
precision bombing targets— large marshalling yards, dock areas, military camps,
storage and ammunition depots, important airfields, and concrete-and-steel
bridges—often nestle in the midst of towns and cities. Tactics in a precision
bomb raid vary according to the number of aircraft employed, the size, shape,
and nature of the target, and the desired effect to be achieved. Broadly speak-
ing, the pictures which follow show the two main types of precision targets: the
area target, where a relatively large space with sharply defined boundaries is
blanketed with bombs; and the constricted target, where at least one dimension
of the target is so small as to require a bomb-run on an oblique approach which
will intersect the target at an angle. The need for precision in the latter
type is obvious: but area bombing demands equally precise positioning to enable
all bombers to drop their bombs so evenly over the area that nothing in it is
missed, yet to keep within the boundaries set for the target. Precision bomb-
ing means maximum tonnages of explosive on the target from each strike.

another pattern within the first, and walked bornbs up the eastern fence to the yard
entrance. Some two-thirds of the bombs were placed within the southern half of the
target area. Here were congregated the large concrete buildings housing irreplaceable
heavy forge equipment and machine shops. On the west where the bombs landed
over the fence, they straddled the main north-south railroad from the key city Wonsan.



These orderly rows of military warehouses near Pyongyang were bombed by eight
B-29 son 1 October 1950. Bunched together near the main line railroad, the area shows
by the amount of track activity connecting various buildings that it was in full opera-
tion. Close scrutiny of the surrounding hills reveals numerous underground entrances,
many of them connected by roads and paths whose light color evidences constant use.

The main weight of the strike began just above the spur railroad track and spilled
through the cluster of buildings into the hills at the far end of the fenced-in area.



Of the twenty large buildings, twelve were totally destroyed and not one received
less than sixty per cent damage, a bitter reminder to the Communists that eight B-29’s
pack the same load of explosives that it took 25 B-17's to carry during World War |1

The Chinnampo dock area was paid its second visit by B-29’s on 8 July 1950 while
smoke still rose from the debris of the 6 July raid on an adjacent target. Coming in
over the water in box formation, the bombers made a looser pattern here than in the
strike on the opposite page, because of the larger area involved. The bombs skirted
the water on three sides and blanketed the dock facilities. Subsequent raids on 27
August and 31 August wiped out the remaining targets in Chinnampo, and in the
dock area destroyed the enemy’s arduous repair work of the preceeding seven weeks.






The military storage area beside this small marshalling yard at Chinnampo was a part
of the target complex for a massive B-29 raid on 31 August 1950. Chinnampo. about
twenty-five miles southwest of Pyongyang, was an important port, railroad, and indus-
trial center. A chemical plant, a smelter, and a non-ferrous metals processing plant
were other targets for this 600-ton attack. The storage area was a transshipping cen-
ter, linking the big docks with railroad lines heading for the enemy fighting front.

The bombs began to drop on the bajik of the canal and crossed the major highway
intersection. The box pattern ran through the marshalling yard and blanketed the
storage area. The last bombs landed directly athwart the railroad yard choke point.

The marshalling yard was completely blocked, with no through track undamaged.
Over-all damage to the storage area was about sixty per cent, with seventy-five per cent
damage to the large buildings in the more important half of the area. The camouflaged
train station facing the wide clear space in the middle of the storage buildings
was destroyed except for the tip of each wing. Chinnampo was thoroughly neutralized.
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This precision interdiction attack on the Kaesong marshalling yard occurred on 23 Au-
gust 1950. At that early stage of the Korean war there had not yet been time to pul-
verize medium-sized marshalling yards such as this one. As an interim measure B-29s
dropped sticks of bombs at an angle across the one spot where they would do the most
good. The bombs neatly bridged the three segments of the yard choke point and immo-
bilized all tracks for vital days after the U.N. breakout from the Pusan perimeter.

When reconnaissance showed that Yonpo airfield, three miles southwest of Hungnam
on the northeast coast of Korea, was nearing completion. B-29's struck with twenty-
five tons of high explosives on 23 April 1951. Coming in from the sea. they loosed their
bombs on the runway just beyond the large L-turn where the taxi strip joins the run-
way and potholed the surface for two-thirds of its length, intersecting both the
smaller taxi strip and the turning end of the runway. Repairs were further delayed by
the fact that some of the bombs were equipped with variable delay fuses and would
explode intermittently for days. A cratered runway is as effective in stopping enemy
air activity as is a smashed marshalling yard choke point in halting resupply by rail.

“Bridge 105" received a mortal blow on 4 October 1950. when B-29’s deftly angled a de-
cisive six tons of bombs across it in the last of a long series of aerial attacks on
this stubborn target. This railroad bridge, crossijig the Tongsong River at Hamhung,
was 1500 feet long and had 26 spans of through truss construction. It was first bomb-
ed and rendered unserviceable in July 1950. Two weeks later it was in service again.
The B-29's knocked out one spari on 27 August, only to have reconnaissance report that
by 6 September the bridge had been repaired arid was again usable. Two days later six
tons of bombs downed another span. On 22 September six more tons were dropped to
keep the bridge out of commission, but reconnaissance on 24 September showed the
bridge repaired and in use. On 3 October two B-29's inflicted minor damage. but the
bridge remained usable. The six tons (shown in this picture) dropped on 4 October
knocked out one span and damaged two others. The bridge was not bombed after that
time because of the surge of U.N. ground troops into the Hamhung area. When the
Chinese Communist invasion caused the U.N. withdrawal, the bridge was completely
destroyed with demolition charges. This history of a single bridge shows the enemy’s
amazing recuperative power and the necessity of unremittent surveillance and attack.



In My Opinion...

THE MEDITERRANEAN BASIN AND SOVIET AIR POWER

Captain William W. Vickery

Two highly publicized events of recent months— Congressional
approval of a huge money bill for construction of North African
air bases and the late Admiral Sherman’s visits to Spain and
Italy— have emphasized that we are now committed to defend
several of the Mediterranean nations from Soviet attack. Why
this commitment? Why even assume Russia would have need
for the Mediterranean Basin? The answer is that she would
not have enough use for it to enter a shooting war unless she
planned to move against the Allies in other parts of the world.

A glance at a map of the Mediterranean area shows that
whether Russia moves against Western Europe or against the
Middle East, or both, any advance to the west would rest a vul-
nerable flank on the Mediterranean. She must, therefore, move
simultaneously against the Mediterranean powers and other
military objectives in Europe or the Middle East if she is to
avoid the horns of the same dilemma which crippled Hitler.
Russia must either overrun the Mediterranean or neutralize it.
The over-all objective, of course, is to deny North Africa to the
Western nations for a gigantic staging area. In addition to en-
suring protection to her European and Middle East flanks,
Russia would gain the following with control of the Mediter-
ranean:

1 Russian attacks in the Mediterranean would serve to iso-
late friendly Italy, Greece, Turkey, and Yugoslavia.

2. Control of North Africa would give Russia command of
the Suez Canal, lifeline of the British Empire.

3. The Mediterranean coast would offer a tremendous pro-
jection of Russian air and sea bases toward the west, useful for
a base of operations against Europe and for submarine bases
for attack on Atlantic shipping.

4. Even if we denied Russia immediate use of Near East oil
by destruction of the oil fields, she could hope for ultimate
exploitation of that rich oil basin.

The question of the moment for us, now that we are com*
mitted, is what action can be taken to implement our com-
mitment. The United States established military missions in
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Greece and Turkey in 1947, which resulted in strengthening
these nations both militarily and politically. The idea of a Med-
iterranean-United States alliance is, however, fairly recent,
stemming from the failure to bring the Mediterranean nations
into the Atlantic Pact.* Such an alliance offers a nucleus of
unity of command in the Mediterranean.

Unity of strategy is not yet apparent. One idea supposedly
gaining in favor with certain American military strategists is
that the Mediterranean Basin can be defended along the
natural defense line formed by the Pyrenees Mountains in the
west, the Alps north of Italy, and the Carpathian Mountains
north of Yugoslavia. An extension of this proposed defense line
includes the Black Sea and the Caucasus mountain range. Be-
hind the protection of this natural barrier, so proponents say,
the Allies could build up land, sea, and air power capable of
eventually turning a Russian offensive into defeat. Our logistics
build-up could be undertaken in North Africa, into which we
could pour men and materiel from our sea and air routes via
the Gulf of Mexico, the Caribbean, the South American coastal
areas, and the South Atlantic. These routes would require mini-
mum air and sea defense forces to protect them.

The establishment of this defense line presupposes that any
Russian offensive would move first against western Europe.
Then the natural wall would give time to organize the purport-
edly powerful forces of Turkey, Greece, Italy, and Yugoslavia
—plus those of other powers having Mediterranean interests.

No plan is offered to organize these several military forces
iInto one force, except the creation of the Mediterranean Alli-
ance, at present consisting of Greece, Turkey, and Italy, with
Yugoslavia and Spain as likely additions. The military planner
who refuses to be lulled into false security by the comforting
word “alliance” will perceive that such a group of nations offers
considerably less promise than its parent NATO organization,
which is comprised of geographically united countries having
modern transportation systems and large industrial facilities.
It is difficult to see just how the Mediterranean Alliance would
be held together. There is not in that area enough land, sea, or
air transportation, either existent or potential to support an
adequate communications and supply system.

The third bulwark in the proposed defense of the Mediter-
ranean is considered to be the Strategic Air Command’s

'Since this article was written the Ottawa Conference of NATO Nations voted to admit
Greece and Turkey into NATO Ed.



68 AIR UNIVERSITY QUARTERLY REVIEW

counteroffensive against the Soviet homeland. Stock reasoning
here is that by the time any invasion could be well launched,
our B-36 and B-50 bombers would have pulverized Russian in-
dustrial centers from American and British bases and other
strategic points around the periphery of Russia. One principle
of warfare is being overlooked by these optimists. This is the
principle of mass or concentration, which carries with it, in its
relationship to other principles of war, the requirement that
the offensive must be sustained. This is especially true of air
power. The principle of mass is increased in importance when
we consider the losses which would be incurred in the initial
attack against prepared air defense, when no reserves are held
back, when control of the air depends on continuous employ-
ment of all available aircraft. We do not yet have the air forces
sufficient even for the initial attack, much less enough to pro-
vide replacements. Also, strategic bombing is cumulative in im-
pact, with the effect of the bombing of industry only gradually
pinching off the pipeline to the fighting front. We cannot
count on enough time lag in the Soviet offensive to permit this
decimation of remote industrial plants to take its toll of reserve
supplies and effectively weaken the enemy'’s fighting power on
the battleline.

The major weakness in the plans to utilize the natural moun-
tain barrier and the Mediterranean Alliance for defense is that
they ignore the potentiality of Russian air power. The propon-
ents of land and sea action have neglected the lessons of the
Mediterranean air and sea campaigns of World War Il. Marshal
of the Royal Air Force Lord Tedder demonstrates the relation-
ship of air and sea power in the Mediterranean in his book Air
Power in War, showing that land-based aircraft in sustained
attack from a large number of well-dispersed bases can make
operations of naval forces, including carriers, either ineffective
or prohibitively costly.

It would seem that the public has heard only of the one great
weakness of the Russian air force—the lack of a strategic
bomber equal to the B-36 or B-50, and the small number of
such long range bombers as do exist—and has not been made
aware of its categories of strength. In the fall of 1944 the Rus-
sians were mounting 3000 to 4000 sorties a day against the
Germans on the East Prussian front alone. Most of these sorties
were in close support of ground forces. This is the category of
great Russian air power. Nor has the public heard of another
category of Russian air strength—in airborne operations. Tak-



IN MY OPINION . . . 69

ing a cue from the German and Anglo-American airborne as-
saults of World War Il, the Russians have developed strong
forces for that type of warfare.

From the Russian standpoint both of these air capabilities
are ideally suited to Mediterranean operations, simply because
air power, the one military weapon which can ignore geograph-
ical barriers, must be countered by air power. And what air op-
position can be offered to Russia in the Mediterranean?

A. Under the Atlantic Pact, we have undertaken the time-
consuming task of building up, with geologistic techniques, the
over-all military strength of Western Europe, including its air
power. Excluded from this plan is the one potentially strong
logistical power on the Mediterranean—Italy.

B. Our allies, the Greeks and the Turks, as well as our recently
adopted logistical responsibility, Yugoslavia, are woefully short
on air power. We are too prone to give a nation’s military capa-
bility in terms of numerical strength of surface forces. Even
now, with the Korean air power epic in the limelight, we fail to
give proper consideration to the historic reduction in time and
space and the corresponding ability of air power in war to place
sustained firepower against surface forces on offense or defense.
We forget that an army of 200,000 well-armed ground troops
without air forces to defend them is in an untenable situation.
That army must wage war under disadvantageous terms of
battle, or quit the battle and the war. Sustained air power, al-
lowed the necessary time and space for its three-dimensional
activity, can defeat a sustained surface effort. Turkey’s land
power of about 500,000 men has no effective counterpart in its
air force of only 500 aircraft, poor in quality. Russian jets
would experience a short time of hunting, against both Turkish
air power and sea power. Greece, it appears, has about 100 air-
craft to maintain command of the air and defend 125,000
troops. With such vulnerability in the air, how long would
125,000 troops remain effective? Italy is no better off. Envisage
Italy’s 400 aircraft pitted against MIG 15s. How long would it
take to render the 200,000 Italian ground troops ineffective?

C. The American and British Mediterranean fleets would be
at a serious disadvantage in attempting to operate carrier
planes against overwhelming numbers of land-based aircraft
flocking in on them from widely scattered bases in the satellite
countries.

D. At present we have little in the way of land-based aircraft
in North Africa to supplement carrier operations.
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Critical analysis of the time-space factor in the Mediterranean
area demonstrates that Soviet air power, properly used, can
control most of the Mediterranean area. Time and space is on
the side of the Soviet now and in the foreseeable future. In ad-
dition, with the supplementary military force of land power in
the form of air transportable infantry and its related resupply
techniques, it is now within the scope of strategic-logistical
solution for Russia to launch an offensive, not in France and
Germany but in the Mediterranean area, across the geographi-
cal barriers of Yugoslavia and Greece, into Italy itself. From
the Bulgarian-Greek border to Otranto, on the heel of Italy, is
only 260 miles. From air bases in satellite countries the dis-
tance is only slightly more. In Russia’s position a land offensive
in Europe and a campaign in the Mediterranean built around
air power seems the most feasible. Then there would be com-
pelling logic in extending the offensive to neutralize British air
power and its adjacent coastal responsibilities. There would be
compelling logic to include the North African area capable of
housing Allied logistical effort in support of an attempt at re-
covering lost Mediterranean land and sea areas. Immobiliza-
tion of Allied air power in Germany and France would be no
major task, with our present paucity of air forces there. Soviet
attempts to gain and maintain command of the air, even
against top Allied pilots, could not long be denied.

A Soviet offensive against the Mediterranean Basin, if built
around air power, is not even a calculated risk. With command
of the air assured, airborne and air transportable military
forces could be used tactically and strategically. Tactical and
strategic air operations, within a radius of only a thousand
miles from bases in Romania, Bulgaria, and Hungary in sup-
port of airlift operations, could ensure marked success against
key targets, both military and political. The only limitation on
this type of combined operations would be the availability of
trained personnel, sustained air resupply, and logistical support
to sufficient ground forces to contain Yugoslavia.

The projection of this type of military force into northern
Italy and southeastern France in conjunction with a land of-
fensive against West Europe could bring quick and complete
military and political control of the areas behind our own sup-
posed defense line. We can expect that the military realists of
the Soviet will attack in sufficient strength to succeed. At this
time it is militarily impossible for the air forces of Yugoslavia,
Italy, Greece, or Turkey to defeat attempts to gain command



The huge Mediterranean Basin is flanked on the north by massive mountains from
the Spanish Pyrenees to the Russian Caucasus. On the south lie the arid reaches of
North Africa, logical site for an Allied defensive build-up and scene of a vast American
airbase construction program. To the southeast the rich oil fields of the Near East
invite invasion, or perhaps isolation by hostile aircraft operating out of the Balkans.

of the air over their surface areas. When command of the air
has been gained above the land and sea areas of the Mediter-
ranean Basin and Russian air power can move unchallenged
against the surface forces of the Allies, how long can these na-
tions resist? It is not a matter of leadership and bravery. Air
power applied under these conditions is far more effective than
sea power and land power combined. Geographical mastery is
political mastery—and it is inherent in dominant air power.

A military operation of the nature and magnitude we have
considered calls for unprecedented commitments of the Soviet
war potential to air power. Any Russian offensive capable of
success in the Mediterranean basin must be built around the
flexibility of air forces. If Russia’s capability for airborne oper-
ations is in proportion to her known tactical air strength, and
there is good reason for thinking that it is, then the picture is
darker than many of us have thought.
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In brief, Soviet air power is far ahead of Allied air efforts in the
area of Germany, France, and England and in the Mediter-
ranean area. Our own requirements for air forces in these criti-
cal regions, including those necessary for the air defense of our
projected North African air bases, exceed the present U.S. allo-
cation of national war potential to air power. And the attrition
rate in combat would find us equally ill-prepared in reserve air
strength.

Finally consideration must be given to unity of command in
the Mediterranean area. Except for that engendered by the At-
lantic Pact or under the United Nations, there the only union is
that of the United States and individual Mediterranean nations.
There is no pooling of resources, manpower, or strategy under
one unified command.

For the sake of argument let us agree with the theorists and
suppose that Russia does attack and overrun Europe and that
we find ourselves fighting a defensive war from the natural de-
fense line of the Mediterranean. What defense do we have
against airborne and air-transportable military power in con-
junction with Russian air superiority? Would there really exist
a defense line if we should be denied control of the air? Air
power, sufficient at least for a strong defense to gain time until
large-scale reinforcements could arrive, is as necessary in this
region as in the North Atlantic region.

The over-all requirement of 500 groups, as estimated by Gen-
eral Carl Spaatz, former Commanding General, USAF, seems
too low to enable adequate qualitative and quantitative air
offensive against the periphery and heartland of Russia. To
meet the Russian threat in the Mediterranean calls then pri-
marily for defensive air action. Plans should establish a ratio of
Allied-to-Soviet aircraft, broken down into aircraft types. As
with any action against prepared defenses, the losses of the at-
tacker are considerably higher than those of the defenders.
Therefore our air forces in the Mediterranean should be com-
posed mainly of fighter groups, supplemented by light- and
medium-bombardment groups, the total number of such groups
to be at a ratio of about one Allied group to every three Russian
groups. The danger of even this minimum ratio is apparent
from the Battle of Britain, in which the Royal Air Force stood
at a three-to-one disadvantage in bomber strength but only at
a four-to-three disadvantage in fighter aircraft. We are consid-
ering defensive air, whose sole purpose is to inflict losses on the
enemy in transport and fighter aircraft that make his air of-
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fensive prohibitively costly. Light- and medium-bombardment
aircraft could attack staging areas, enemy airfields, and
supply dumps and support friendly land forces in action.

Without jumping too deeply into the present controversies
about the “balanced force” concept of defense in the Mediter-
ranean, we must recognize that we are establishing in the
Mediterranean a defensive alliance, hoping to form a military
force ultimately capable of inflicting such losses on an attack-
ing force as would make the attack too costly to be feasible.
Once this defensive force has been established, political unity,
which usually follows military security, could be more firmly
iImplemented. Under any foreseeable military defense of this
land-locked sea, the necessary counterpunch, especially in the
initial stages, must repose in air forces.

The announcement has been made that Strategic Bombard-
ment units have already been committed to the Mediterranean,
and we can expect that assignment of tactical and air-trans-
port units will be announced in the near future. The basing of
these units, plus action already taken to set up an alliance of
the several powers there, would result in a solidifying of the en-
tire defense scheme. Still to be reckoned with is the necessity
for enough fighter aviation in the nations bordering on the
Russian satellite powers. Just how much combat aviation
should be committed to the Mediterranean is a consideration
which should be determined by the necessary minimum to do
the job against a first-rate enemy. The Communists have a
mighty war machine, backed up with a rejuvenated air power
and supported by sound air doctrine. Against such an enemy
too little, too late, is suicide.



PRIZE EDITORIAL

THE JOB AHEAD

[ HE impact of technical advancement upon military strategy re-
quires the professional soldier continually to adjust his thinking

to a changing frame of reference. Indeed, in the last few years, the
complexity and the speed of technological change have challenged
the officer determined to keep abreast of his profession. Yet it is
important that our preoccupation with technical matters does not blind
us to the important social and economic issues involved in our present
conflict. The problems of this conflict transcend by far the mere opera-
tion of a military campaign. The basic differences between Commu-
nism and democracy will not be resolved by blood alone. Unlike the
war against Germany and Japan, what we face today is well-organ-
ized and wide-spread world revolution which capitalizes on social
and economic inequality. In such a revolution the military operation
will merely be the first battle of a much broader struggle. A prolonged
global military ccmpaign, with its inevitable heavy cost and destruc-
tion, may bring about the very conditions that are receptive to Com-
munist ideology. We could very easily win the war yet not discredit or
reduce the threat of Communism. The basic question, then, becomes:
how do we wage war against an idea? It seems that this aspect of
the present struggle should permeate our entire peacetime operation.
Although this problem is a specific responsibility of the State De-
partment, it should also be a prime concern of military commanders.
The objective of the U.S. Air Force should not be limited merely to the
winning of military war. The Air Force personnel, whether they like it
or not, are ambassadors of the United States in every foreign country
they enter and in that capacity are front-line soldiers in the war of



ideas. To foreign people they become a living symbol of a way of
life. What they do and how they conduct themselves can go a long
way in either substantiating or disproving the Communist picture of
American society.

But the problem goes far beyond the conduct of military personnel.
Unless we are prepared to follow a shooting war with a program
specifically designed to rehabilitate and educate the defeated people
to the freedoms and responsibilities of a free society, we may well
find that Communism is more wide spread and generally accepted af-
ter the war than before. We may find the struggle for education and
rehabilitation much more complex, much more difficult, and much
more susceptible to defeat than in a military war. And yet postwar
education of a defeated people is just as important in the long run as
is the shooting war. It involves a knowledge of languages and, above
all, a respect for and understanding of things Americans have tradi-
tionally refused to take seriously.

The manner in which we handle the crisis following a shooting war
would to a large extent determine the outcome of the present world
conflict. The history of the world records the technical advancement
of man in glorious detail, but it also records the consistent and tragic
breakdown of his social order. If civilization as we know it is to ad-
vance, it must solve the extremely difficult matter of living together—
and this matter is little related to technical advancement. It is time we
broadened our horizon and looked beyond the technical problems of
warfare to consider the social, economic, and political problems that
face us at a war's conclusion. We must prepare at once to meet them.

C. E. Fulbeck, Captain. USAF
USAF Institute of Technology



FEAMCOM

During the first year of the Korean conflict the emergency responsibilities of
the Far East Air Materiel Command increased tremendously although the
basic over-all mission, the logistical support of the Far East Air Forces, re-
mained the same. Within days after the invasion of South Korea, FEAMCOM’s
mission was increased to include support of the R.O.K. Air Force with everything
from parts and equipment to complete aircraft. A few weeks more brought the
requirement to support other air forces of the United Nations. To meet its soaring
logistical responsibility, FEAMC'OM drew on all available supplies and manpower.
Aircraft previously scheduled for reclamation were removed from storage and
made combat ready. Aircraft formerly used by desk-bound pilots for proficiency
flying were armed and made combat ready. As the war intensified and the Far
East Air Forces went into full-scale operations in support of the forces of the
United Nations, skilled manpower was drawn wherever available and loaned to
FEAMCOM units to meet the accelerated demand for maintenance, supply, and
erection of combat aircraft. Problems pertaining to logistical support became
more and more numerous as all available aircraft were sent into action and FEAF
bases multiplied to accomodate the many new aircraft arriving in the theater.
Four phases of support services under combat conditions are briefly treated.

Modification and Engineering Development
The Production Facilities and Drafting Branch of FEAMCOM has the mission
of the designing and development of tools and equipment and aircraft modifica-
tions demanded by field requirements. At the outbreak of the Korean war the

Many thousands of these tire-puncturing devices, sometimes called tetrahedrons, have
been manufactured in FEAMCOM's shops and sent to Korea. Designed to land on
any solid surface always with one sharp prong upward, the tetrahedron will flatten
any tire. Even self-sealing tubes deflate because the hollow-tube construction of the
tetrahedron affords the compressed air an escape channel. Tons of these “tacks” have
been dropped on enemy roads, freezing convoys into sitting-ducks for U.N. fighters.



Branch was deluged with work requests, all top priority, from all levels of com-
mand. The great number of drawings released indicated the increase in work
load. From 1 Juiy 1949 to 1 July 1950 183 drawings were produced, but from 1
July 1950 to 15 March 1951 1180 drawings were released for production, an in-
crease derived not only from the Korean war effort but from the urgency which
precluded the usual practice of referring projects to Air Materiel Command. Pro-
jects have varied from design or drawings of simple shop or field tools, such as
bomb fin wrenches, to major modifications of aircraft and aircraft components,
such as the B-29 Chaff Dispenser. Every field of Air Force activity has been in-
cluded__armament, photography, communications, and the many diversities of
maintenance. Practically every type of aircraft found in the Far East theater
or items of special equipment have been modified in some way. The majority of
FEAMCOM projects have been initiated in response to field requirements. Well
over a hundred products have been manufactured and are still in use.

A portable fueling, metering, and filtering unit manufactured in one of FEAMCOM'’s
depots refuels an F-80. This serviceable device, representing the pooled experience of
a number of experts, is especially useful at advanced air bases for speedy, assembly-
line refueling. Frequent remodeling corrects the weakjiesses found in field operation.



The use of forward airfields iji Korea by FEAF's combat aircraft presented special
problems to FEAMCOM. As the strips were hacked out of mud, rock, and sand,
thousajids of sections of pierced metal planking were used to reinforce the primitive
runways for combat aircraft. Even so, the instability of the foundation fill and the
impact of the speedy, heavily-loaded airplanes rapidly damaged the planks and
constant replacement ivas necessary. A processing plant was set up. including, in ad-
dition to the straightediing press shoivn here, an acid bath for removal of rust and a
dip tank to apply paint. After this five-minute job. planks were bundled for reuse.

Mixing napalm is a laborious job usually done by combat units in the field. Here
carefully-judged proportions of naphthenic acid, celic acid, coconut fatty acids, and
powdered aluminum are being mixed to thicken the aviation gasoline to produce the
liquid inferno, napalm. Equipment, ingredients, and taiiks are furnished by FEAMCOM.

C-38



When the parachutes arrive at the Parachute Shop, they are dried and inspected. After
the defects have been noted, the soiled parachutes are washed and again dried. Then
they begin their trip through the repair shop. First to be repaired is damage to
harness and shroud lines. Sometimes every shroud line is replaced and complete new
harnesses are installed. Then the parachutes go to the canopy repair section. Here,
as shown in the picture, trained airmen and Japanese cut aivay the damaged panels
and tack in new ones, which are securely sewed into place on special machines. Work-
ing three eight-hour shifts each day, experts repaired 232 paratrooper chutes in one
week. Since replacing a panel cost only four dollars, parachute repair pays for itself.

Parachute Repair
Though the Army uses most of the parachutes in the Far East, FEAMCOM has
the enormous job of major repair and maintenance of all parachutes in the
theater. Every type of parachute is repaired at FEAMCOM, from the big chutes
used to drop aerial lifeboats to the smaller ones used by the paratroopers. Para-
chutes come to FEAMCOM with all varieties of damage from torn canopies to
cut shroud lines. Most are returned to supply channels as good as new. Before
parachutes are returned to duty, every inch of the canopies, lines, and harnesses
is rigidly inspected. When the paperwork is completed, the parachutes are picked
up on the supply records. If drop testing is needed, notation is made on the ac-
companying forms, and the field organization receiving the parachute performs
this vital operation before the chute is used by personnel. If the parachutes re-
quire too much repair or if they are too old for safe use by airborne troops, they
are converted to the job of dropping supplies and equipment to forces in Korea.



A combat-damaged. B-26 is being
sufficiently repaired by a FEAM-
COM field unit in Korea to limp to
Japan, where it will be rebuilt in
the main FEAMCOM depot. This
picture shows a nacelle being patch-
ed up enough to receive an engine
for the trip. Getting aircraft like
this back to rear areas for major
repairs is economy not only in
money, but. because it results in
quality work, in lives and time.

Structural Repair

The repair of structurally damaged aircraft is an important responsibility of
FEAMCOM. Aircraft so badly damaged that they cannot be repaired in the field
are brought to Japan for repair. There it is determined if damaged stress mem-
bers are reparable and repair is economical or if damage is so bad that the air-
craft is fit only for salvage. Realizing the importance of structural repairs,
FEAMCOM Maintenance Group created the job of “Structural Repair Officer.”
An officer with a degree in aeronautical engineering was assigned to the Aero
Repair Branch and placed in Maintenance Group headquarters to work with the
group commander. His job was to design all aircraft structural repairs, or to ap-
prove the design, and to conduct a class in structural repair work. This expert
supervision and training has done much to raise efficiency of maintenance.

Many of the Japanese mechanics
employed by FEAMCOM are veter-
ans of the old Douglas Aircraft
factory near Tokyo and are highly
skilled in their trades. The vast
repair facilities of FEAMCOM in-
clude foundaries. sheet metal shops,
machine shops, wood-working shops,
instrument repair shops, plating
shops, and testing labs, employing
thousands of skilled and semi-skill-
ed workers. Complete production-
line repair is made on eJigines, fuse-
lages. equipment, and instruments.



Supply
Behind the fighting Air Force in Korea is the longest supply line in the world,
a 10.000-mile pipeline extending from the east coast of the United States to
the 38lh Parallel and beyond in Korea. A part of the eight-billion-dollar | SAF
supply and maintenance network described by the term logistics, the pipeline
has its far terminal in FEAMCOM. theater supply and maintenance agency for
the Far East Air Forces. When the Korean war immediately swelled the logistics
activities of FEAMCOM. monthly supply demands rocketed from 58,000 line
items in May 1950 to 257.000 a year later. The vastly expanded needs of support
could be effectively met only by slashing the time for United States-to-FEAM-
COM shipments. Stocks on hand in general categories could supply a war for as
little as four months. No stocks were on hand for the support of new types of
aircraft already enroute to the theater. Within Korea complicated transportation
problems arose from the surge of the fighting forces up and down the peninsula.
Fighter units based on advanced airfields frequently shifted locations under the
fluid situation. Every realignment of forces put kinks in the supply pipeline.
Improvisations, the order of the day, were supplemented by over-riding priori-
ties, accelerated movement of supplies and equipment, expanded airlift alloca-
tions, mechanized requisitioning procedures, automatic shipment of tables of
supply for new aircraft, and local purchase and manufacture in improvised shops.

Here is water's end in the
longest supply line in the

world. At one of the ports in
Korea, ocean-going freigh-
ters disgorge their loads on
the dock. FEAMCOM units
will pick up the vehicles and
distribute them to Air Force
combat units. Not too many
weeks before, these vehicles
were represented by only a
line item on a piece of paper,
scheduled for mechanical re-
quisitioning on supply de-
pots in the United States.



FEAMCOM s ammunition supply squadron in Korea processes and ships all types of
air ammunition to the combat units of the Far East Air Forces in Korea, using the
most expeditious means of transportation available. from cargo aircraft to packmules.

Somewhere in Korea five-hundred pound bombs are taken off amphibious trucks and
stacked in a FEAMCOM ammunition depot. They will be issued td combat units of the
United Nations Air Forces for the final unloading over suitable Communist targets.



Air War In Korea; Il

EYES. SPEED. AND ALTITUDE

Lt. Col. Glenn T. Eagleston
Lt. Col. Bruce H. Hinton
4th Fighter-Interceptor Group

A common statement among fighter pilots is the often quoted 111 never
get shot down by one | can see." While this statement is open to argument,
the most important factor in air-to-air combat between fighter aircraft
still is seeing the enemy. In an engagement between high-speed jet air-
craft the techniques which were proved in reciprocating aircraft have
again been found essentially sound. The exception is in changes imposed
by the limitations of the fighter pilot's eyes.

Since the advent of the F-86A in the Korean air war. fighter-versus-
fighter combat has been conducted at speeds and altitudes far greater than
ever before. The inherent problems of jet fighter warfare were found to be
the same as for all tactics in fighter aviation, and the devising of attack
and defense methods centered on overcoming the difference made by the
new conditions.

Speed, the salient characteristic of the modern fighter airplane, has im-
posed the stiffest challenge to both the security of the fighter force and
the judgment of the pilot. Combat speed of 500 to 650 miles per hour has
almost doubled the fighting speeds to which pilots were accustomed, and
the high rate of closure of attacking aircraft approaching from abeam,
around the front quarter to head-on. skyrocketed their difficulties.

Recognition of an attacker or of an enemy fighter force at the maximum
range of the pilot's vision yet leaves, with the high closing speed, little or
no time for decision and action. In head-on passes between the F-86 and
the MI1G-15 the enemy has frequently been lost from sight while a turn
was being made to engage. On several occasions the foimations of hostile
airplanes have flown through each other before either had seen the other.
At a closing speed near twelve miles a minute this is understandable, yet
it indicates the extreme alertness required of the pilots.

The problem of recognizing the MIG-15 attacking from abeam has
shown that the closing speed necessitates immediate action upon sighting.
Usually a fast-flying MIG formation is already a threat before it is identi-
fied. In some cases enemy attacks have been pressed home despite the fact
that the USAF formation leader saw the enemy attacking and broke into
his attack. The high speeds of closing and of interception are deceptive
and have caused many pilots to fall short on a turn into a MIG-15. Since
the speed variation is generally between 500 to 650 knots, it is a safe as-
sumption that the F-86 should be flying in that speed range. But frequent
encounters where the MIG was flying at 400 knots or thereabouts proved
that too much speed is as hazardous and profitless as too little speed.

Judging the speed of a jet is extremely difficult when it can vary be-
tween 400 and 650 miles per hour. The deceleration of an attacking F-86 is
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equally difficult if the target is doing some 150 to 250 m.p.h. less. The
actual judgment of the speed of a MIG-15 passing below or level has been
a severe problem.

An F-86 closing on a MIG-15 with a 50 m.p.h. overtaking speed requires
about seven or eight miles to close from 5000 feet to 2000 feet for firing,
assuming the target speed is high. In dives or with a longer distance to
close, this distance can stretch and has stretched to twenty miles. Thus
speed has made it almost impossible to localize an air battle and to main-
tain concentration of force. Once a fight begins between two planes, there
is seldom any one person who can report having seen all or even most of
it. The battle generally occupies an area covering 30 miles, at all altitudes
from the ground up to 35,000 feet or higher. Swirling dogfights, which usu-
ally start in one small area, quickly break up and separate into several
fights, and often pilots who have been in the area of the many fights have
reported not encountering anyone at all. With the speed and the high oper-
ating altitudes of these airplanes, the battles have been extended greatly
in depth and the area covered has been more than doubled. Tactics have
had to be adapted to meet these handicaps.

Another problem in jet fighter operations is sighting the enemy at high
altitudes against the background of dark sky. Here the I'anging of a pilot’'s
eyes can be at fault. At high altitudes and except when the sun’s rays are
glancing directly off an airplane, the reflection of the deep blue sky serves
as an effective camouflage. If eyes are not ranged exactly upon the aircraft
distance, no sighting is made. Attacking aircraft can slip in without recog-
nition until they are within dangerously close range.

All this enlargement of the sky area to be covered by the eyes of the jet
fighter pilot has not enabled him to see any further. Consequently targets
in the same piece of air but separated by 15,000 to 20,000 feet in any direc-
tion are likely to be missed, particularly since they are in the area very
briefly.

F-86 pilots trying to cover the sky at all points of the clock at all levels,
and at varying ranges have found how easily they can be surprised. The
elements of speed, altitude, and eye ranging often combine to present a fir-
ing M1G-15 at five o’clock when the pilot has just finished clearing himself
in that direction. It happens often enough to be considered a probability
of jet air fighting.

It is recognized that these factors are not unusual and that even their
more limited presence in air fighting during World War Il was a threat.
But their accentuation by greater speeds and higher altitudes has served
to emphasize foi'cefully the limitations of the human eye.

THE BUILD-UP OF ENEMY AIR POTENTIAL

M ajor Paul J. Sterne, Jr.
Office of the Director of Intelligence. FEAF

In 1914, somewhere over Northern France, two airplanes passed each other
in flight. As they passed, one pilot fired a revolver at the other. According
to combined fact and legend, air warfare had been born. By the end of
the war, now numbered as World War 'T”, fighters in large formations
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large for that day at least—were daily engaging in aerial combat at speeds
almost four times those of the early planes.

In the current Korean air war. dating really from November 1950, if we
ignore the almost routine manner in which the North Korean Air Force
was erased during the previous July, August and September—air combat
was initiated by first-line jet fighters of the MIG-15 type, fighting at
speeds approaching 600 miles per hour. In June 1951 a U.N. jet fighter on
night patrol overran an enemy aircraft near Seoul and was fired on from
the rear seat by a hand-held "burp gun." The enemy aircraft had a top
speed of only one-sixth that of the jet.

It might seem from this incident that air warfare was advancing in
retrograde, at least in the Far East. Lately it has seemed that the aircraft
most relied upon by the enemy for offensive action against the U.N. forces
in Korea is the PO-2, a biplane trainer aircraft with a top speed in level
flight of approximately ninety miles per hour. Since early June 1951 it
has been raiding ground positions near Seoul almost nightly in the role of
a "very light" bomber. But to assume that enemy air activity should be
characterized only in the slightly comic opera atmosphere of the PO-2
operations would be seriously fallacious.

Recent months have seen a steady increase in the numbers of aircraft
of all types available to the combined alien air forces presently based in
Manchuria, with a complementary improvement in the ability of the
enemy pilots to fight these aircraft. Present bases have been expanded and
improved, anti new air facilities are being added. Reports of air raid prac-
tice alerts have been noted in the Chinese Communist press in increasing
numbers in recent months, and other reports have alluded to additional air
defense measures in the heavily populated areas on the Chinese mainland.
Such activity evidences concern over an air defense system, but the prin-
cipal interest until very recently has been in the formation of an effective
air force. Within certain limitations—to be discussed later in some detail—
the Chinese Communist efforts have been successful, and U.N. air forces
presently in the Far East Theater of Operations face in Manchuria a for-
midable force. Although in late July this air power had not been committed
to the Korean air war to any large degree, it remains a potential danger
to U.N. troops and installations and a threat to the maintenance of air
superiority over Korea by the U.N. air forces.

Until mid 1950. FEAF Intelligence estimates concerning the Chinese
Communist Air Force indicated only an embryonic force armed with a con-
glomeration of former U.S.. British, and Japanese planes and a few sec-
ond-line Soviet models. This assemblage was manned by a few moderately
trained Chinese Communist pilots, a few well-to-moderately trained former
Nationalist pilots, and a considerable number of pilots whose training had
been sketchy. Indigenous Chinese Communist air efforts begun in 1947
with the establishment of at least one and possibly two training schools in
Northern Manchuria—at Chiamussu and Chang Chun—had created little
more by 1949 than a training nucleus for an air force. This early training
had been carried out almost entirely in Japanese aircraft of doubtful
serviceability. Poor ground crew training had been reflected in bad main-
tenance. There had been almost complete absence of combat capability,
and as a result, engagement with the Chinese Nationalists had been
avoided whenever possible.
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Early in 1950 the picture changed considerably. The signing of the Sino-
Soviet Pact in February 1950 gave the Chinese Communists the status of a
Soviet satellite, with all the concomitant military advantages. Shortly
thereafter a Soviet military mission, accompanied by Soviet aircraft, ar-
rived and systematic training began. Propaganda played up a recruitment
program glamorized by the purported immediate allocation of Soviet air-
craft to the CCAF. This period might be construed as the actual founda-
tion of the present Chinese Communist Air Force.

By the latter part of May 1950 reports indicated that the CCAF had
about 175 operational aircraft, including some 50 former U.S. and British
aircraft still in good condition; 50 former Japanese fighters; and 75 newly
received Soviet aircraft, mostly of the Lavochkin series—La-7's and La-9’s
—and some ground-attack planes of the 11-10 type. Spare parts and avia-
tion gasoline, although still critical, were being supplied by the U.S.S.R. on
a continuing basis. It was estimated that the CCAF probably could sustain
operations of its entire force for about thirty days under combat condi-
tions. Training had been concentrated at Chiamussu, to derive maximum
advantage from the services of the Soviet instructors and the new Soviet
training planes; but language differences and the limited formal education
of the majority of the Chinese trainees had caused difficulty. It was esti-
mated that the CCAF then possessed about three hundred trained pilots,
and that possibly another six hundred would be sufficiently trained for as-
signment to operational units within six months.

Information on the establishment and training of the North Korean Air
Force is notably scarce, but it is known that aircraft were provided by the
Soviet while it occupied North Korea and that training and organization
of an air division of two regiments was completed before the withdrawal of
Soviet forces. At the start of the North Korean aggression in June 1950,
estimates gave the North Korean Air Force 145 combat aircraft, about
half fighters of the conventional YAK fighter type and the rest ground-
attack models. Adequate air base facilities had been developed at several
centers, principally at Pyongyang. Sinuiju. Wonsan. Yonpo, Pyonggang.
and Sinmak, and events proved that maintenance, supplies, and fuel had
been provided for at least several months’ combat operations.

Operations of the Korean air war can be divided into two phases: a first
phase, in which it is believed the North Korean Air Force fought alone, and
a second phase, which has seen to date the commitment of modern jet
fighters in addition to conventional types.

As previously stated, the NKAF possessed approximately 145 combat air-
craft on 25 June 1950. Under sustained attack this force disintegrated, and
on 30 September 1950, U.N. fighters claimed two enemy aircraft destroyed,
ending the air-to-air combat of the first phase of the Korean operation
and marking the reduction of the NKAF to five aircraft and its forced
withdrawal to bases across the Yalu River. No further enemy activity was
observed over North Korea until the appearance early in November of jet
fighters. It is believed that a reconstituted NKAF is currently in the process
of organization, and undoubtedly it will eventually be recommitted to
action over Korea, much as the reconstituted North Korean Army was re-
committed following its shattering defeat of October and early November.
For the remainder of this discussion the NKAF will be treated not as an
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entity but as a part of the so-called "combined alien" air forces in Man-
churia.

Although it is believed that the CCAF—with associated Soviet air farces
in China and Manchuria—did not intervene during the first phase of the
Korean air war, efforts were intensified to organize the existing CCAF
units into a combat-ready force. It is known that aircraft continued to
arrive in Manchuria from the U.S.S.R. A number of first-line jet fighters
of the MIG-15 type were observed over Shanghai and Canton during
July and August, and Soviet Air Force personnel were seen in increasing
numbers on the streets of the larger cities. Not until early in the fall of
1950 was it determined that organized combat units of the CCAF had
been stationed on Manchurian bases. Before then it was assumed that
a large portion of the flying observed during the summer and early fall
was by Soviet aircraft But by late October sufficient information on the
growth of the CCAF had accumulated to support an increase in its esti-
mated strength, even though it was increasingly difficult to distinguish
between aircraft belonging to the indigenous CCAF and those specifically
belonging to the Soviets but operating either as a part of or in conjunction
with the Chinese Communists. Consequently the intelligence estimate
made by FEAF in November 1950 credited the "combined" air forces with
a total of approximately 500 aircraft, stating that "probably" 300 of
these were organic to Chinese forces. This force was broken down into
about 200 fighters of conventional types <F-51's, La-5’s, La-7's, and La-9's,
YAKs of several models, and some jets—although doubtful’; 75 light
bombers of the Tu-2 type, and about 25 transports of the C-47, C-46.
and Li-2 types. It was believed that the rest of the aircraft included a
considerable number of MIG-15 jets, probably half of the remainder.

Swept-wing jets of the MIG type had been seen during the summer
in China proper and on a few occasions were reported over North Korea
during the first months of combat. None were confirmed as taking ac-
tive part in the air engagements, until the first week in November, when
they began to appear in small numbers over the area immediately
contiguous to the Yalu River. The second phase of the air war—that of
the commitment of the combined alien air forces—can be dated, then,
from 1 November, the first day enemy jets in any numbers were seen in
combat. On that day six to nine jets attacked a flight of four F-51's. only
to receive a beating and break off the attack with two damaged.

During the late fall of 1950 and the early part of 1951 reports showed
a continued flow of combat aircraft into Manchuria. Training stations
specifically established for the newly reborn North Korean Air Force were
identified at two bases in Manchuria, and there were indications that
some aircraft were being moved into a few North Korean airfields,
particularly Sinuiju, Pyongyang, Sariwon. and Pyonggang. However U.N.
counterairfield sweeps contained this incipient effort, and little actual
operation was noted from any of these fields.

But even aerial surveillance supported by counteroperations could not
entirely suppress enemy airfield construction. In fact the enemy's program
has been one of the strangest phases of the entire Korean incident. All
fall, even while the North Korean army was streaming northward, air-
strips continued to be filled in and rolled flat, and revetments continued
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to appear, though in some cases the airfields were almost within U.N.
hands. This activity has continued throughout 1951. A few aircraft have
operated from some of the airfields, but again U.N. air efforts have made
the air facilities inoperative on any scale, forcing the enemy to retain
the great majority of his operational air power on Manchurian bases,
within the "sanctuary."” The single exception to this rule has been the
considerable installation at Sinuiju, where a small number of conventional
fighters and ground-attack aircraft have been based. But at this extreme
location, sweeps have struck the base whenever reconnaissance has revealed
a sizable force of enemy aircraft, and the enemy has moved back across
the river.

By December FEAF Intelligence estimated that there were available
to the combined command—although not all were based in a manner to
support Korean operations—a total of 650 combat aircraft, a probable
400 of which were specifically employed by the CCAF/NKAF and the
remainder under exclusive control of the Russians. In February this figure
was again raised, this time to 750, the additional 100 aircraft all reflecting
an increase in the CCAF/NKAF. In May the total was further revised
to 900 combat aircraft.

In the May estimate FEAF attempted for the first time to evalute the
success of the training program for flying personnel and credited the
CCAF/NKAF with approximately one thousand trained, combat-ready
pilots. It was believed that the additional aircraft were principally MIG-15
or MIG-9 jet fighters and a few Tu-2 light bombers, the majority of
which were added to the formidable forces already present on Manchurian
bases. It was accepted that organization of the CCAF and the reconsti-
tuted NKAF had progressed to the stage of nearly full-strength air regi-
ments. with disposition probably conciding with the Chinese Communist
political organization of military and administrative districts. But the
great weight of the air forces remained in the northeast district, that
part of Communist China which contains Manchuria and borders on Korea.

Most recently, as announced by Headquarters. USAF, it is believed
that the U.N. air forces in Korea face an enemy air force composed of three
elements: units of the Soviet Air Force, which are committed to the
combined command. Manchurian-based units of the CCAF, and all the
North Korean Air Force. This “combined” air command, sometimes re-
ferred to as the "alien air forces in Manchuria," is equipped with a force
of combat aircraft numbering slightly over a thousand planes. The largest
portion is composed of fighter aircraft, many of which are first-line jet
fighters. The force is complemented with light bombers, ground-attack
aircraft, and a relatively small number of transports. There seems to be
a sufficiently strong command organization to control the operations of
this force, and the area in which these aircraft are based contains a
considerable number of well-equipped and maintained air facilities.

One of the weakest points of the NKAF and the CCAF, as independent
forces, is their almost complete dependence on the Soviet logistical system
for supply and maintenance. It is probable that for some time neither of
these air forces will have enough trained ground personnel to maintain
effectively the combat aircraft, even under limited operational conditions.
Should for any reason the U.S.S.R. withdraw its logistical support and
advisory assistance, it is reasonable to assume that within a short time
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the combat capability of both air forces would drop sharply. This is not
to say that either force may be ignored, or that an ultimate development
of independent maintenance and training services is impossible. It is
simply that within the foreseeable period of the Korean incident it is
most improbable.

With continued support by the Soviet both the CCAF and the NKAF
will undoubtly continue to expand and to improve in combat efficiency.
But should these forces be committed to large-scale air operations in the
near future, their planned, unhampered expansion would come to an
abrupt halt, although they might wreak severe damage on U.N. forces
and installations in both the battle and rear area. In the past their aircraft
have exposed themselves to attack by U.N. air forces only in limited num-
bers and only when conditions favored a quick withdrawal. Under a near
maximum commitment of these combined air forces to combat over or
near U.N.-held Korea, these conditions could not hold, and considerable
losses would certainly be inflicted upon them. In addition, although this
must be considered only a possibility, retaliatory action could result against
their formerly secure bases within the “sanctuary.” All possibility of
their achieving even potential air superiority within the near future
would be eliminated and they would be exposed to a rate of attrition
similar to that which earlier reduced the NKAF to the point of extinction.

It must be considered, however, that time is to the benefit of the enemy.
Each additional month of delay in commitment of the CCAF/NKAF to
aerial combat provides for further expansion of an offensive air capability,
increases the probability of greater damage to U.N. efforts, and. finally,
reduces proportionally the likelihood that an all-out effort by the enemy
would cost him prohibitive losses.

INTERVENTION BY CHINESE COMMUNISTS

Colonel Gilbert L. Meyers
Combat Operations Officer, Fifth Air Force

With the intervention of the Chinese Communists during the month of
November 1950 the United Nations advance in Korea was abruptly re-
versed.

On 1 November 1950 the U.N. ground forces stood within approximately
twenty miles of the Manchurian border. Tactical air units had been
deployed to place three conventional type |piston-engined 1 fighter groups,
six jet fighter squadrons, one tactical air control squadron, and a detach-
ment of an air rescue squadron in Korea along with Fifth Air Force s
advance headquarters, then in Seoul. Light-bomber units were staging
from Korean bases, a tactical control group was busily refining its com-
munications facilities, and the Eighth Army-Fifth Air Force Joint Opera-
tions Center was functioning effectively. Several fighter squadrons operated
from bases in North Korea, and enemy air activity had every appearance
of having been well neutralized.

With the entry of the Chinese Communist forces into the Korean war.
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there came a marked increase in enemy air activity. On 5 November 1950
the enemy air force was suddenly alive, shifting from sporadic sneak
attacks to bolder tactics of intercepting U.N. fighters and bombers. In-
creasingly frequent sightings of enemy aircraft crossing the Yalu River,
the sudden increase in enemy air activities after 1 November 1950, the
appearance of enemy aircraft in numbers greater than the estimated
strength of the NKAF, and the appearance of sweptback-wing jets,
elliptical-wing jets, and B-29-type aircraft collectively revealed that
elements of an air force other than the NKAF had entered the Korean
war.

Throughout November and December the enemy took advantage of
the Manchurian “sanctuary" by utilizing air facilities north of the Yalu
River. His aircraft continued to enjoy their advantage of scooting across
the border to escape from adverse situations. Some air attacks were
made against U.N. forces as far south as Pyongyang but generally by
small forces of conventional fighters or by individual slow-flying biplanes.
MIG-15 aircraft, often encountered in the vicinity of Sinuiju, were
consistently outmaneuvered by F-51's and F-80's; and upon the arrival
of F-84's and F-86’s on combat air patrol or escort missions in “MIG
Alley," the MIG-15 losses mounted rapidly. The first F-86 kill of a MIG-15
was made near Sinuiju on 17 December 1950 by Lt. Col. Bruce H. Hinton
during the first engagement of these jet fighters. After the loss of one
F-86 on the morning of 22 December 1950, the F-86's returned to the
Sinuiju area in the afternoon and destroyed six MIG-15's with no losses
or damage to themselves.

Because of the U.N. forces' withdrawal to the south early in December,
Fifth Air Force units north of the 38th parallel were redeployed to bases
in South Korea. Other units were redeployed to Japan for conversion
to jet aircraft, and an F-84 group was redeployed from Japan to Korea.
By 10 December 1950, when U.N. forces in North Korea were split by
Chinese Communist forces, those in the eastern sector held a defense
perimeter around the Hungnam area until all friendly forces were eva-
cuated later in the month. Fifth Air Force, Marine, and 77th RAAF
conventional fighters based within this perimeter provided close support
and air cover for tne Hungnam evacuation and for the U.N. ground
forces engaged in the bitter, fighting withdrawal from the Choshin
Reservoir and flew reconnaissance of the northern and eastern sectors
of North Korea. Fighters from the Hungnam perimeter were the last to
operate from a North Korean base and were redeployed to South Korea
on 17 December 1950.

On several occasions the rapid advance of Chinese Communist forces
in North Korea isolated groups of U.N. ground personnel. The versatility
of the Mosquito aircraft,* which seemed to reach no limit, was most
evident in the assistance it afforded such groups. Among the Mosquito's
accomplishments were deep reconnaissance to assist in removing road-
blocks of enemy troops, night reconnaissance to check enemy move-
ment over main supply routes or to spot artillery positions by their
muzzle blasts, spotting enemy strongpoints in the vicinity of isolated

‘ TThe familiar basic trainer aircraft rT-61 used in Korea for front-line reconnaissance re-
quired by ground troops, for marking targets in front-line areas, and for directing high-
speed aircraft to such targets. !
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groups and advising those isolated of a safe route around such strong-
points, locating U.N. prisoners or downed airmen and coordinating their
rescue by air or ground units, and marking enemy targets for attack by
friendly aircraft.

Major General John H. Church, Commander of the 24th Infantry
Division, stated on 12 December 1950 that the close support provided
the division at the direction of a Mosquito aircraft was instrumental
in saving approximately two hundred American lives during the with-
drawal of elements south of Kunu-ri on 30 November. Once, while
covering the withdrawal of those 24th Infantry Division elements, a
Mosquito spotted an estimated 10,000 enemy troops deployed in a road-
block directly ahead and in the path of a 24th Division convoy. The
Mosquito warned the convoy it would soon come under attack, called
in fighters, was cleared by the ground commander to mark targets
for attack fifty yards beyond either side of the road, and remained in
the area for a period of five hours to mark targets for friendly fighters.
Twenty-eight flights of fighters and light bombers were worked by the
Mosquito during this period, and the convoy was able to continue slowly
southward. Another time the Mosquito spotted a Banzai charge by a
large number of enemy troops down a hillside toward the center of the
convoy. It fired a smoke rocket into the lead of the charge, and F-51's
immediately swooped down and dropped their napalm, scoring direct hits
which effectively stopped it. The retention of air superiority by Fifth Air
Force had made possible such uses of the Mosquito, which were widely
appreciated by U.N. ground forces. During December F-84 and F-86 air-
craft were employed with Mosquitoes for the first time. The F-84 proved
to be highly effective in close-support in conjunction with the Mosquito,
but the characteristics of the F-86 at low level precluded its continued
use in such operations.

Upon the withdrawal of U.N. forces to their re-established defense line
just below the 38th parallel. Fifth Air Force initiated an intensive interdic-
tion campaign. The advance of Chinese Communist forces to points below
the parallel had lost its momentum as a result of extending supply routes,
which were being hammered at a steadily increasing tempo by the Fifth
Air Force. Rail lines and key rail bridges became top priority interdiction
targets and were attacked periodically to disrupt any efforts at recon-
struction revealed by photographic or visual reconnaissance. But adverse
weather and the more pressing need for close-support operations temporar-
ily limited the intensity of the interdiction program during the winter
moriths.

Early in January 1951, when the Chinese Communists had captured
Seoul and were pressing southward, Fifth Air Force Headquarters withdrew
to Taegu, and only those elements considered essential to the operations of
its units remained in Korea. The enemy had achieved his gains primarily
by sheer numerical superiority of man power, but in so doing he had suf-
fered 42,000 troop casualties inflicted by Fifth Air Force during December
and January.

Tactical-fighter and light-bomber units based as far as 350 to 400 miles
from the front lines now maintained proportionately high sortie rates by
staging from more forward Korean bases. The interdiction campaign
against enemy supply routes had begun to make the enemy wary of ex-
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posed movements and concentrations of supplies. Movements of his con-
voys and trains became restricted to darkness, and skillful camouflage
made targets more difficult to find. With improving weather emphasis was
again given to night-intruder operations to counter his tactics. This forced
the Chinese to move without lights most of the time, which impeded their
progress but did create the problem of finding their traffic on dark nights.
Flare-drop missions were then initiated by B-26 aircraft with considerable
success. Subsequently the use of C-47’'s for flare drops proved more satis-
factory and was extended to cover busy front-line areas. Flare-illuminated
low-level intruder tactics became an important contribution to both inter-
diction and close-support operations. On occasions C-47 flare-drop aircraft
also were used to illuminate battle areas throughout an entire night for
ground force observation of the enemy.

As additional reconnaissance aircraft became available, battle areas and
routes of supply were subdivided into geographical sectors, and each sector
was reconnoitered daily. RF-51 aircraft were equipped with .50 caliber
machine guns and assigned photo or visual reconnaissance missions in
front-line areas. These aircraft also attacked enemy troops, vehicles, or
other targets of opportunity and frequently assisted in directing fighter-
bombers in strikes against lucrative targets they had located. RF-80’s were
employed in daylight photography of enemy airfields, supply, and com-
munications lines, and RB-26’s were used in providing night photographic
coverage. This reconnaissance coverage deprived the enemy of effective
use of airfields within Korea, as it resulted in almost daily fighter sweeps
and bombing attacks upon them. It also provided ground and air com-
manders with continuous information on enemy movements and capabil-
ities.

The losses suffered by the enemy from the intensive twenty-four-hour,
all-weather campaign against his front-line dispositions and his supply
routes was reflected in his meticulous camouflage techniques. Enemy troops
wore reversible clothing with one side white for winter use and the other
side green or brown. Bivouac areas and artillery batteries were cleverly
dispersed in orchards or woods, and armored vehicles were concealed with-
in or beside buildings and sharp defiles. Increased dispersion and caution
in the selection of supply routes made it increasingly difficult to find and
attack large groups of enemy vehicles.

One of the -many “firsts” coming from the Korean war is the extensive
use of radar-controlled night and all-weather bombing of close-support
and interdiction targets. The systems used are refinements of those of
World War Il. Both radar-controlled B-26's and B-29's have been ac-
credited with the destruction of enemy positions in front-line areas. These
systems also have contributed to the effectiveness of the interdiction cam-
paign in pinpoint bombing of targets like supply points, road junctions,
and bridges. The following statement made by Major General Edward M.
Almond to Lieutenant General Van Fleet on 16 April 1951 exemplifies the
effect of combined radar-controlled and flare-drop operations:

“Of significant interest in last night's activities was the effective
part played by night air attack and the exhibition of close cooperation
between Fifth Air Force, Naval Air, and my ground ti'oops. Commenc-
ing at 142100 hours, one B-26. bombing by radar, planted several
100-pounders on a group of enemy reportedly building up just ahead of
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the 17th Infantry. Shortly thereafter, artillery placed star shells on
the four corners of the same area; a C-47 then sewed strings of flares
across the marked area, permitting Navy F4U's to strafe with then-
explosive 20 mm. This devastating performance was repeated period-
ically until 0330 this morning. The aftermath pleases me. as | am sure
it will you—this afternoon ten North Koreans gave up, saying they
just could not fight all day and stand bombing all night. The effec-
tiveness of this bombardment was especially gratifying inasmuch as
dense ground haze, coupled with smoke of burning grasslands, had
severely restricted employment of close air support during the day."

Operation Killer was launched by General Ridgway during March 1951
for the express purpose of decimating the ranks of the Chinese Com-
munist and North Korean forces. The stated primary objective was the de-
struction of the enemy, with the secondary objective the acquisition of geo-
graphical gains that might result from the destruction of the enemy with
minimum friendly losses. At that time the U.N. forces were along a line
from the west coast along the south bank of the Han River to Yanpyong-
Chipyong and thence generally to Kangnung on the east coast. During the
period of ‘Killer." enemy activity was characterized by steadily increasing
vehicular activity in the areas immediately behind his front-line positions.
The area contained within a line connecting Chorwon-Kumwha-Pyonggang
was observed to be the principal enemy assembly and supply stockpile
area. Eventually it became known as the "lron Triangle." Periods of poor
visibility caused by brush fires and smudge pots ignited by the enemy to
screen his movements were encountered in this area, and radar-controlled
bombing was effectively used in sustaining attacks on targets.

As the U.N. ground forces wore forward in "Operation Killer," the capa-
bility of the aircraft as an antipersonnel weapon was further demonstrated.
Fighters and light bombers exacted a tremendous toll of enemy troops,
particularly when they were openly committed to an attack or a retreat.
A Chinese prisoner of war stated that about 30 May his battalion was
severely bombed, rocketed, and strafed by U.N. fighters. The battalion,
which at that time consisted of 600 troops, was caught assembled in the
open and suffered 200 killed and 230 wounded from that attack. A few
days later its remnants were again attacked in a narrow valley, leaving less
than 150 survivors in the unit. Napalm has been effective against troops
in bunkers and other well dug-in positions where other weapons have
failed. During March and April enemy troop casualties from air attack
averaged over 10,500 per month, and an estimated 20.500 casualties were
inflicted by Fifth Air Force aircraft in the month of May. These estimates
are considered very conservative. On many occasions hills described as
"crawling with enemy troops” were completely covered with napalm, and
accurate estimates of casualties from such attacks are impossible.

While maximum support was being maintained for the U.N. ground
forces during this period, close reconnaissance was also made of the work
on enemy air bases in North Korea. On 9 May Sinuiju airfield was heavily
attacked. Fifteen conventional fighters were destroyed and large stores of
supplies, and the only appreciable attempt by the enemy to operate his
aircraft from bases within Korea since early in the war was effectively
eradicated.
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Prom the early part of this year there has been a marked increase in
the intensity of enemy antiaircraft fire. Occasionally flak traps of tempt-
ingly exposed targets bordered by high terrain containing concealed anti-
aircraft weapons were encountered. Increased losses of friendly aircraft
from stronger concentrations of enemy ground fire developed a variety of
fighter-bomber tactics. Armed reconnaissance missions were flown with
higher power settings and resulting high speeds. Interdiction targets
known to be heavily protected by automatic weapons and heavy antiair-
craft guns received special loads of rockets and bombs equipped with var-
iable time [proximity] fuses. When attacking a target independently, the
fighter-bomber sometimes fired VT rockets on its initial pass at the target
area and released bombs or made strafing runs on subsequent passes.

In March MIG-15's were venturing as far south as a hundred miles
from the Yalu River. The MIG pilots appeared to be more aggressive than
they had been. F-80's and P-51's continued to hold their own in their en-
counters with MiG'’s, destroying and damaging several with relatively
minor damage in return. Although the MiG’'s had a large advantage in
speed over these aircraft, U.N. pilots had little difficulty in outclassing
them. It has been the tendency of the MIG pilot to attempt to fight the
P-80 on equal terms, and he has often made such errors as reversing di-
rection of turn or trying to turn with the F-80.

The entry of F-84 and F-86 aircraft into the Korean war resulted in the
MIG-15's being primarily employed defensively near the Yalu River.
Through 24 June 1951, F-86's had destroyed 39 MiG's, probably destroyed
6. and damaged 70. The F-84 score for this period was 6 MiG’s destroyed,
5 probably destroyed, and 24 damaged. On 7 April 1951 48 F-84's escorted
36 B-29's in an assault on the primary railroad bridge across the Yalu River
from Antung to Sinuiju. An estimated 70 MIG-15's attacked the bombers
on the bomb run, and in the battle that ensued the F-84's destroyed one
MIG-15 and damaged two others and suffered minor damage to only one
aircraft. A similar encounter occurred on 12 April when F-84’s and F-86’s
were joined in escort for B-29's to the same target. An estimated 100 MIG-
15's were committed by the enemy against this attack. Some damage was
inflicted on the medium bombers, but the friendly fighters continued to
maintain their advantage of superior pilotage and gunnery.

On 25 June 1951 total Fifth Air Force claims against MIG-15's were 61
destroyed. 18 probably destroyed, and 165 damaged. Total score against all
type of enemy aircraft attacked both in the air and on the ground is 129
destroyed, 38 probably destroyed, and 232 damaged. This destruction was
inflicted at a, loss to Fifth Air Force of 4 F-86’s, 1 F-84, and 3 F-80's in air-
to-air encounters. One of the F-80's was lost and a MIG-15 destroyed when
the two collided during a dog fight over Sinuiju. Captain James Jabara be-
came the first jet-to-jet ace in history on 20 May 1951 when he ran his
MIG-15 victories to a total of 6 destroyed, 1 probably destroyed, and 4
damaged.

Against ground targets Fifth Air Force claims on 25 June 1951 include
778 tanks destroyed and 671 damaged, 15,131 motor vehicles destroyed and
11,315 damaged, 385 locomotives destroyed and 410 damaged, 3372 railroad
cars destroyed and 9000 damaged, 262 bridges destroyed and 931 damaged,
1670 guns destroyed and 969 damaged, and over 126,000 troop casualties.

At the start of the Kaesong cease-fire conferences, U.N. forces had
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reached once again the 38th parallel and had advanced as far as forty
miles north of the parallel on the east coast. Pending the results of the
conferences. Fifth Air Force continued to conduct business as usual.

FEAF: MISSION AND COMMAND RELATIONSHIPS

Colonel Don Z. Zimmerman

Director of Plans and Operations. FEAF

Far East Air Forces <FEAF> is the air component of Far East Command,
in which the coordinating authority, the Unified Commander, provides over-
all direction of the operations of the three separate Service components.
FEAF had certain basic missions stemming from the basic functions of the
United States Air Force. These included attaining and maintaining air
superiority, detection and destruction of enemy forces, air defense, intra-
theater air transport and troop carrier operations, aerial reconnaissance,
and support of the operations of the two other major components of FEC.

The entry of the United States into the Korean conflict required an
expansion of these missions to include air operations against the enemy
forces and military potential in Korea. The responsibility for air action
then required additional air forces, which were provided within the capa-
bilities of 4he United States Air Force. To control and utilize these
augmented forces properly. FEAF modified its command structure.

The assignment of several Strategic Air Command medium bombard-
ment groups to FEAF precipitated the establishment of FEAF Bomber
Command. Provisional iFEAF BOMCOM), a command directly subordinate
to FEAF and exercising operational control of all medium bombardment
groups in the theater, including a group previously assigned to a FEAF
numbered Air Force. As the war progressed and the Fifth Air Force ad-
vanced its main base areas into Korea, the 314th Air Division was formed
as a major command of FEAF to assume the responsibilities of the Fifth
Air Force in Japan, including air defenses of Japan and joint operations
with ground forces remaining in Japan. Similarly, with the expansion of
the FEAF air transport capability by the addition on temporary duty of
Military Air Transport Service and Tactical Air Command units, all troop
carrier forces and operations were integrated into anothei FEAF major
command, the 315th Air Division [Combat Cargo Command. Provisional!.
FEAF BOMCOM and the 315th Air Division originally were both provided
logistical and base support by the Fifth Air Force. Later this iesponsibility
was assumed by the 314th Air Division. The 315th Air Division now provides
it own support. The other major commands of FEAF and their responsi-
bilities remained essentially unchanged.

Participation in the Korean war by air units of several of the members
of the United Nations did not introduce any outstanding problems in com-
mand relations. Those air units performing USAF missions were attached
for operational control to the appropriate FEAF commands and have
operated as integral parts thereof. Other air units, performing U.S. Navy
missions, such as the Royal Air Force patrol squadron, were placed under
the operational control of Naval Forces, Far East <NAVFE>.
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Pursuant to the basic missions of the USAF. FEAF commands, controls,
or coordinates all air operations in the air-ground campaign in Korea.
Current doctrines in joint air-ground warfare have contributed greatly to
the success of the air campaign. The command relations embodied in these
doctrines are sound. Objective and searching consideration may well be
given to the possibility of adopting similar principles of command rela-
tions in all levels of joint operations.

The Fifth Air Force, being the FEAF agency charged with tactical air
operations in Korea, cooperates with the Eighth Army in planning and
in operations, utilizing the Joint Operations Center <JOC> as the coordinat-
ing agency for operations. In addition to exercising operational control of
Marine Corps land-based air units, the Fifth Air Force also coordinates
through the JOC and the NAVFE water-based air effort whenever these
Navy and Marine units are assisting in the performance of USAF missions.
Through the JOC the Fifth Air Force also provides the tactical air direction
of BOMCOM aircraft and NAVFE carrier-based aircraft when these air-
craft are performing close-support missions. FEAF, largely through the
Fifth Air Force, provides air bases and facilities, air base support units, and
other necessary logistical support to Naval and Marine air units.

The cleavage of responsibility for the ground campaign in Korea, result-
ing from the activation of the X Corps as a separate command, concomi-
tantly introduced an additional command other than the Eighth Army
with which the Fifth Air Force cooperated in discharging its air-ground
responsibilities. Assignment of the X Corps to the Eighth Army, subsequent
to the Hungnam evacuation, eliminated this situation.

The Korean campaign has again demonstrated that command relations
must be primarily based upon the responsibilities of the various commands.
Interservice command relations cannot be defined categorically, being
difficult in definition as a result of the overlapping of the primary and
collateral functions of the services. However these command relatipns pro-
vide the basic structure for the cohesive coordination of effort. Successful
and integrated multiservice operations depend not only on an axiomatic
delineation of command relations but also on mutual respect and confi-
dence and understanding of the basic functions and responsibilities of the
various services.
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The Expanding Air Force: 1 January to 1 August 1951

American Air Power is and has been undeniably one of the major fac-
tors in deterring further military aggression by the Communist world. To
provide superior air power in all its phases and superior air forces in being,
the United States Air Force is taking great strides in its long-range pro-
gram of expansion. This expansion, gauged to the rapid progress of Ameri-
can technology demands an organization flexibly adaptable to new and
constantly changing weapons, operational skills, strategy, and techniques.
Listed below, by commands, are brief accounts of the upper-echelon Air
Force organizations activated or reorganized during the seven months
beginning 1 January 1951. Expansion during this one period alone pro-
vides two new major commands, six new air forces, eighteen more air divi-
sions. and twelve auxiliary units—the latter falling into such categories as
projects, forces, centers, or services. The sum indicates a part of the Air
Force contribution to the growing strength of the free world.

Headquarters, United States Air Force

The Air Force Finance Center <AFFCL1 activated on 1 January 1951. is
located at Denver. Colorado. Commanded by Brigadier General John R.
Gilchrist, who also serves as the USAF Deputy Director of Finance, AFFC
supervises the Air Force finance network. Among its major responsibilities
is the expeditious issuance of Air Force personnel allotment checks. During
the first eight months of operation AFFC concentrated on internal
operating problems, including the integration of responsibilities transferred
from the Directorate of Finance. It is now ready to unite all Air Force
finance units for effective service. Organized as a separate agency under
the technical supervision of the Directorate of Finance, the Center con-
sists of seven operating divisions: Accounting, Allotment, Central Dis-
bursing. Disbursing Advisory. Liaison. Military Pay. and Settlements. Its
eighty officers and three thousand civilian employees are housed in eleven
buildings covering thirty-seven acres. During the month of August 1951,
its second full operational month, AFFC handled 551,000 allotment checks.

The Air Pictorial Service <APS* was activated in April 1951 to provide
centralized supervision of USAF photographic functions and requirements,
a responsibility which was formerly scattered among the major commands
and within several offices of the Air Staff. Commanded by Colonel Biooke
E. Allen. APS is located in Washington. D. C., with components situated
throughout the United States and overseas. Its mission is to control all Air
Force activities in photography and television, with the exception of re-
connaissance photography. APS also organizes the units necessary to ac-
complish its mission and trains personnel in special photographic tech-
niqgues when that training is not available elsewhere in the Air Force.
Squadron detachments are deployed to secure photographic coverage in
key areas.
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Strategic Air Command

To improve operational control at bases where two or more wings are
assigned. Strategic Air Command 'SAC» has revived the air division. The
command role of the air division as arbitrator, supervisor, and inspector,
created by the Eighth Air Force in the United Kingdom during World War
Il, is intended to increase the effectiveness of the wing commanders and
their staffs, to bring organizations in line with the specialized maintenance
program which SAC has developed, to make the wing organization compat-
ible with mobility plans, and to increase the general effectiveness of wing
administrative procedures. Some of the recent divisional activations by
SAC include 57th Air Division (Fifteenth Air Force», 47th Air Division
‘Eighth Air Force), 19th Air Division 'Eighth Air Force». 42nd Air Division
‘Eighth Air Force». 6th Air Division 'Second Air Force), 40th Air Division
‘'Second Air Force», 7th Air Division <Hq. SAC», 4th Air Division (Second
Air Force». 14th Air Division 'Fifteenth Air Force». 5th Air Division (Hq.
SAC'. 12th Air Division 'Fifteenth Air Force», and 21st Air Division (Hq.
SAC».

Air Defense Command

Air Defense Command 'ADC», formerly subordinate to Continental Air
Command, became a separate major command on 1 January 1951. Charged
with the responsibility of conducting the air defense of the United States,
ADC is also prepared, through its subordinate units, to support the opera-
tions of SAC and Military Air Transport Service, to conduct antisubmarine
warfare, and to administer, equip, train, and prepare for combat the crews
attached or assigned to it.

Eastern Air Defense Force <EADF», originally activated on 1 September
1949 as a subordinate command of Continental Air Command, was trans-
ferred to Air Defense Command jurisdiction on 1 January 1951. From its
headquarters at Stewart AFB, Newburg. New York, Major General Frederic
H. Smith. Jr. directs the operational units of EADF’s air defense system in
nineteen states and the District of Columbia, an area containing more
than half the population of the United States and the nation’s most vital
industrial installations. EADF's fighter wings and squadrons are equipped
with F-86's. F-94's, and F-84's. Veteran fighter wings, tactically deployed
throughout the command area, have been supplemented by recalled Air
National Guard wings, many of which came on active duty with jet equip-
ment. Transition to jet aircraft in all wings is being undertaken by an
EADF training program. Navy fighters are integrated into the defense
system for use in emergency. In performance of its mission—to deny to a
potential enemy the air space over the nation’s industrial heart— EADF
works in close liaison with the Eastern Army Antiaircraft Artillery Com-
mand and the Navy's Eastern Sea Frontier.

Western Air Defense Force (WADF>, originally activated on 1 September
1949 under the jurisdiction of Continental Air Command, became a sub-
command of ADC on 1 January 1951. It is commanded by Major General
Hugo P. Rush, with headquarters at Hamilton AFB. California. It main-
tains administrative, logistical, and operational control over its air defense
divisions and all fighter wings assigned in the western area. Aircraft
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control and warning groups are directly under the air divisions. To protect
the western United States from enemy air attack. WADF units are
equipped with F-94's, F-84's, F-86's. and the new F-89 Scorpions.

No information is available on the 29th Air Division (Defense> a recent
activation under Western Air Defense Force.

The 34th Air Division (Defense), at Kirtland Air Force Base. New
Mexico, is responsible for the air defense of an area comprising New Mexi-
co, Arizona, part of Colorado. Utah, and Nevada. To defend this strategic
region, where many atomic weapons projects are located, the 34th main-
tains a radar network, antiaircraft and fighter interceptor units, an air
defense control center, a military-civil air raid warning system, and point-
to-point and ground/air communications system. The majority of the
34th's officers and airmen are World War Il veterans or Korean combat
returnees—experienced in the various phases of air defense.

Central Air Defense Force <CADF) was created to fill the gap between
the Eastern and Western air defense forces. It has taken over an area com-
prising twenty states—including the entire South and Southeast and a
belt in the Midwest from the Texas Gulf Coast to the North Dakota-
Canadian border. The full strength of Eastern Air Defense Force
thereforé can now be concentrated on the Great Lakes, the northeast and
the east coastal areas of the United States. CADF is commanded by Major
General George R. Acheson. and headquarters are in Kansas City, Missouri.
On 20 May 1951 Eastern Air Defense Force transferred all operational and
administrative control of units within the new area to CADF. CADF is also
engaged in recruiting and training civilian volunteers for an expanded
ground observer corps.

The 33rd Air Division tDefense> was activated on 19 March 1951 under
EADF and later transferred to CADF. Commanded by Colonel Victor H.
Strahm. the 33rd is located at Tinker AFB. Oklahoma, and is presently
undergoing a broad internal training program.

The 35th Air Division (Defense), the newest link in CADF's defensive
chain, has recently been activated. Details of manning and equipment
have not yet been announced.

Air Training Command

Any sizable expansion of the USAF necessarily includes expansion of Air
Training Command iATRC > Early this spring, at the recommendation of
Lieutenant General Robert W. Harper. Commanding General of ATRC. the
USAF approved establishment of two subordinate headquarters to ATRC,
designated as the Flying Training Air Force tFTAF or FIyTAF* and the
Technical Training Air Force <TTAF or TecTAF».

Flying Training Air Force was activated on 1 May 1951 at Waco, Texas,
under the command of Major General Warren R. Carter. At the beginning
of its operation on 15 May the new command assumed control and super-
vision of the flight training of pilots, navigators, bombardiers, radar obser-
vers. and combat crews. The twenty-seven bases «with four more proposed)
falling under the jurisdiction of FIyTAF extend from coast to coast.

Technical Training Air Force, with headquarters to be established at the
Gulf Coast Military Academy near Biloxi, Mississippi, is commanded by
Major General C. C. Chauncey. TecTAF will control and supervise the tech-
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The Expanding Air Force
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nical training of officers and airmen in all the individual and crew skills
required to operate aircraft mechanisms, the associated equipment, and the
ground facilities of the USAF. The new' command will have jurisdiction
over ATRC'’s seven major technical schools, three indoctrinational centers,
and half a hundred technical training squadrons located at civilian in-
stitutions. including state universities and colleges.

Tactical Air Command

With the activation of the Eighteenth Air Force (Troop Carrier > which
became operational on 1June 1951, the USAF placed all troop carrier wings
in the Zone of the Interior under a single command. The Eighteenth, with
headquarters at Donaldson AFB, Greenville, South Carolina, is commanded
by Major General Robert W. Douglas, Jr. Assigned a vital role in the ex-
panding defense program, the new Eighteenth Air Force will concentrate
on the development of precision operations in the mass flight of troop-
laden aircraft and in the air transportation of large ground units, heavy
weapons, and equipment. To accomplish these objectives, the Eighteenth
plans a continuous internal training program, including joint land and am-
phibious exercises. At the present time it is equipped with C-119's, C-82’s,
and C-46’s. It intends to replace all C-82's and C-46's with C-119’s, as well
as to add the new C-123's and other more l'ecent aircraft as they become
available.

Tactical Air Division <Provisional) (Ninth Air Force) was activated at
Shaw AFB, South Carolina, on 25 April 1951, to enable one air base to
quarter two tactical wings different in type, function, and mission, yet to
allow each wing its distinct identity. Commanded by Colonel P. K. Morrill
and composed of a fighter-bomber and a tactical reconnaissance wing, a
crash rescue boat and an aircraft control and warning squadron, plus
other common tenant units, the divisional organization provides for each
wing to have its own support groups. Either wing may leave the divisioij
without disturbing the routine administration of the other wing or the
base. Should one of the wings be transferred and not replaced, the TAC
air division would be deactivated. The mission of the division is to train
and equip its units to a maximum of combat readiness. It has supplied
great numbers of combat fighter-bomber and tactical reconnaissance pilots
to Far East Air Forces. Under the tutelage of the experienced division pilots
many Air National Guard units have received jet transition, while officers
and airmen from North Atlantic Treaty Organization and Mutual Defense
Assistance Program nations have received training in jet maintenance and
supply. The experience gained at Shaw AFB should be valuable in solving
future command and organizational difficulties at bases housing two or
more wings with divergent missions and equipment.

Continental Air Command (ConAC)

The Aviation Engineer Force (AEF» was established on 10 April 1951
with headquarters at Wolters AFB, Texas, to provide centralized direction
and control of Aviation Engineer Units attached to the Air Force in the
Zone of the Interior. Commanded by Colonel H. W. Ehrgott, former A-4
and Engineer, Ninth Air Force, AEF is composed of three brigades. The
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brigades, in turn, are broken down into groups, battalions, and companies.
AEF units are tenants on Air Force bases. The base complement is com-
posed of Air Force personnel, but the designated mission troops are Army.
The function of the AEF is to construct or rehabilitate airfields and the
necessary utilities, roads, and basic buildings and to defend their construc-
tion sites. Units received their basic and technical training from the Army,
after which they are assigned to the Air Force for unit training. This
training is accomplished through an established program and supple-
mented by on-the-job assignments. Major units of the AEF are also sta-
tioned at Orlando AFB. Eglin AFB. Florida, and Camp Beale, California.

Air Research and Development Command

The Air Research and Development Command «ARDC» assumed its place
as a major independent Air Force command on 2 April 1951. At the time
of its elevation ARDC was temporarily located at Wright-Patterson AFB.
Ohio, where it was assigned to Air Materiel Command for organization and
training. Now commanded by Lieutenant General Earle E. Partridge, it re-
cently has moved headquarters to Baltimore. Maryland. This newest of the
major independent commands is designed to keep the Air Force technologi-
cally proficient. With the mission of providing the best in aeronautical
equipment, including aircraft, guided missiles, armament, and all scientific
and technological requirements necessary to attain qualitative superiority,
ARDC directs specific research, test, and development projects in its six
field commands, designated as Centers. It also lets contracts for research
projects at universities, private or non-profit research organizations, and
industrial research corporations.

Wright Air Development Center «WADC», at Wright-Patterson AFB,
conducts a major portion of ARDC development work in weapons systems,
aeronautics, all-weather flying, flight test, materiel, research, weapons
components, and engineering standards.

Air Force Flight Test Center <AFFTC», at Edwards AFB, California,
on a barren area free of flight obstructions, is a primary test agency for
nearsonic and supersonic aircraft and for all types of experimental and
new production aircraft.

Air Force Missile Test Center <KAFMTC) «formerly Long Range Proving
Ground Divisioni, at Patrick AFB. Florida, operates a proving ground with
a 1000-mile range off the Florida coast for the development and testing of
guided missiles and guidance systems. Also a part of AFMTC is Holloman
AFB, Alamogordo, New Mexico, which tests high-altitude and short-range
rockets and missiles.

Arnold Engineering Development Center «<AEDC» «formerly Air Engi-
neering Development Division», at Tullahoma, Tennessee, is still in the
construction stage but will eventually operate three major test facilities
making it the most advanced research center in the world: a high-altitude
engine test facility, a gas dynamics facility «also termed hypersonic wind
tunnel», and a propulsion wind tunnel.

Air Force Cambridge Research Center <AFCRC), at Cambridge, Mas-
sachusetts, conducts basic and applied research in radiophysics, geophysics,
radiobiology, radiochemistry, and the related physical sciences.

Rome Air Development Center «<RADC», at Griffiss AFB, New York, is
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a major electronics center, conducting experiments in detection, control,
navigation, automatic flight, and communications systems.

Air Materiel Command

Commanded by Lieutenant General Edwin W. Rawlings, Air Materiel
Command (AMC) located at Wright-Patterson AFB, Ohio, is charged with
buying, supplying, and maintaining Air Force ground and airborne equip-
ment throughout the world. Through its Directorate of Procurement and
Industrial Planning AMC ascertains that resources are available to pro-
duce equipment on schedule in national emergency and inspects equipment
before delivery for conformance to Air Force standards. Its Directorate of
Supply, Maintenance, and Services determines the type and quantity of
purchases and provides for first-class maintenance of the equipment. Be-
cause of the scope of its activities and the necessity for regional procure-
ment facilities, eight Air Materiel areas and six procurement districts have
been established in appropriately located cities throughout the country.
In a recent reorganization AMC transferred all research and development
activities to the new Air Research and Development Command. The trans-
fer did not require moving research facilities from Wright-Patterson. The
various laboratories were placed under the administration of the Wright
Air Development Center, a major component of ARDC.

Military Air Transport Service (MATS)

On 23 February 1951 the Air Resupply and Communications Service
(ARCS) was organized to train Air Force units for psychological warfare.
Commanded by Colonel John C. Young and located in Washington, D.C.,
the new Service operates on the same level as other MATS Services. Pres-
ently composed of two wings now in training at Mountain Home AFB,
Idaho. ARCS plans more activations soon. The training of its wings, part
of which is accomplished at Georgetown University, Washington, D.C., is
to take from six months to a year. After training, the wings will be de-
ployed throughout the world. During peacetime they will continue training
and will also augment the normal air resupply and communications of
their theater. In war they will prepare, reproduce, and disseminate psy-
chological warfare materials as directed by the theater commander. Each
wing will be capable of composing and reproducing four million five-by-
seven-inch leaflets a day and packaging and distributing their materials
at the rate of 1500 tons a month. Besides leaflets, radio and loudspeaker
broadcasts will be prepared and transmitted through mobile stations and
loudspeakers attached to low-flying helicopters. For its complete mission
each wing will be assigned about twenty-four aircraft, including B-29's,
C-119's, SA-16's, and helicopters.

Air Proving Ground Command

The Armament Test Division <ATD>, at Eglin AFB. Florida, was acti-
vated in a rearrangement of command jurisdiction on 5 January 1951. At
that time the Air Materiel Armament Test Center (AMATC), which had
been organized on 14 December 1949. was transferred from AMC to the Air
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Proving Ground Command 'APG>. Shortly thereafter a joint board of
AMATC and APG officers issued the following statement: "The mission of
the Armament Test Division is to program, direct, monitor and conduct
field testing of armament in the research, development and engineering
fields, to provide and operate facilities for testing in those fields, and to
plan and organize these and other activities in coordination with the Air
Force Armament Program." A present multimillion dollar building program
calls for a three-story temperature-controlled Armament Engineering
Building, a Heavy Systems Building, and a huge Armament Installations
Building to be added to the existing facilities. ATD plans call for high alti-
tude tracking ranges and rocket and firing ranges, which will utilize a part
of the half-million acre reservation of the APG.

Armed Forces Special Weapons Project

The Field Command. Armed Forces Special Weapons Project
iFCAFSWPL1 at Sandia AFB. New Mexico, is commanded by Brigadier
General Leland S. Stranathan. It is the principal field installation of the
Armed Forces Special Weapons Project iAFSWPL1 a joint Army. Navy, and
Air 'Force organization to discharge military service functions relating to
atomic energy.

United States Air Forces in Europe (USAFE)

On 1 May 1951 the 3rd Air Division was elevated to the status of the
Third Air Force, commanded by Major General Leon Johnson. Formerly
the 3rd Air Division was responsible for operational control and adminis-
trative and logistical support for the SAC rotational units training in
England. After its reorganization as an air force the operational training
was transferred to the newly activated 7th Air Division directly under SAC,
while administrative and logistical support for the rotational program re-
mained with the Third Air Force. The Third also maintains liaison with
the Air Ministry and the Royal Air Force. The heart of the Third s logisti-
cal support system consists of two air depot wings, which supply the oper-
ating bases of the 7th Air Division. To expedite a vast construction pro-
gram now underway in the British Isles, Third Air Force maintains a
support party at bases included in the program. By providing billeting and
messing facilities, transportation, security, and the many other functions
essential to the operation of a base, the Third makes it possible for the
engineering units to devote full effort to construction. Supporting the
Third Air Force in England are the components of a U.S. Antiaircraft
Artillery Brigade. This brigade, which is dispersed at airfields used by com-
bat units, is gaining valuable experience by working with the RAF Fighter
Command and British antiaircraft units.

The activation of the Twelfth Air Force on 21 January 1951 opened the
current build-up of USAF strength in Europe. This build-up was deemed
imperative by the NATO nations after international tensions mounted fol-
lowing the Communist attack on South Korea. To accomplish its primary
mission of support within its area the Twelfth maintains a constant state
of combat readiness. Its F-84 fighter-bomber wings engage in a continuous
cycle of realistic training directed towrard proficiency in gunnery, bombing.
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instrument flying, and general mobility of the units. An important aspect
of this training is joint maneuvers, in which Twelfth units furnish close
support to units of the Seventh Army and ground forces of the NATO Na-
tions. Recently reinforced by the arrival of C-119's of the 433rd Troop Car-
rier Wing 'M>. the Twelfth is prepared to expand the air transportability
of NATO troops and supplies.

Far East Air Force (FEAF)

On 25 January 1951 Combat Cargo Command 'Provisional) was redesig-
nated the 315th Air Division <Combat Cargo> and made a permanent part
of FEAF. Commanded by Brigadier General John P. Henebry. the division
is equipped with C-46, C-47. C-54, and C-119 aircraft. In addition to oper-
ating the Korean airlift, the 315th flies scheduled and non-scheduled air-
lift service to all parts of Japan, Okinawa. Formosa, the Philippines. Iwo
Jima, and Guam. Major missions of the 315th include the mounting of
paratroop attacks, ground resupply drops, air-land resupply in the entire
theater, airlifting of personnel and complete units, air evacuation of
wounded, and operation of its own air terminals in Japan and Korea. The
315th carries on continuous on-the-job training for both old and new
crews and airborne operation training in conjunction with airborne troops.

The Air Force Language Program

The need of the Armed Forces for personnel trained in foreign languages
became apparent during World War Il. The events that followed, had they
portended an era of peace, might have allowed the smugly erroneous
attitude that foreign languages are negligible to our existence, or that it is
easier for others to learn our language, or that Americans do not make
good linguists anyhow. But America's new role in a world divided by con-
flicting ideologies has impressed forcefully on the Armed Services the ab-
solute necessity of providing themselves with as many persons trained in
foreign languages as possible and in as short a time as possible.

Until about a year ago the language training requirements of the serv-
ices were met by the Army Language School, at the Presidio of Monterey.
California, and the Navy Language School at Anacostia, Maryland. The
Air Force, in its widening contact with other peoples and its multiple rami-
fications in technical research, intelligence, training, and operations, has
become one of the major users of language specialists. Such persons not
only are trained to speak, read, and write a language with facility but also
are educated in language area subjects, such as history, geography, politi-
cal structure, sociology, and psychology. Demands have exceeded the ca-
pacity of the Army Language School to train the required number of Air
Force personnel. As a result the USAF Institute of Technology has re-
cently expanded its Civilian Institutions program to include language
training for officers and airmen.

Among the few universities that have had extensive experience in teach-
ing uncommon languages are Cornell, Indiana. Pennsylvania. Syracuse,
and Yale. The bulk of the training is being done on these campuses, al-
though Army Language School facilities are still used whenever possible.

Two types of courses are being conducted: a pure language course, aimed
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at fluency and academic proficiency, and a language area course, designed
to provide a solid background of subjects related to a particular country or
area. The intensified language courses run six or twelve months ‘accord-
ing to language studied'. Area training usually requires one additional
year. Within that time, unless the student ‘officer or airman» is an outright
"dud.” he is molded into a language specialist. Six hours a day of instruc-
tion. plus two or three hours' home preparation, see to that. The courses,
language or area, are highlighted by lectures, seminars, round-table dis-
cussions, movies, and recordings and are generally supplemented by extra-
curricular activities.

Since each enrollment in a language school is based on a specific re-
quirement submitted by an Air Force agency, the eventual assignment of
a student is usually known at the time of his selection for training. The
Military Aid Advisory Group at The Hague, for example, may require the
assignment of a WAF First Lieutenant speaking Dutch fluently; the USAF
mission to Ecuador may have requested an airman with a thorough
knowledge of Spanish; the office of the U.S. Air Attache in Pakistan may
ask for a field grade officer well versed in Hindustani. Thus language in-
struction places interesting career opportunities within the reach of prac-
tically every category of Air Force personnel.

Persons are needed who speak and translate Arabic, Russian. Chinese.
Japanese, the mid-European languages, Tagalog, Norwegian. Annamese.
and many tongues few people have heard of before. As certain small states
have been thrown into sharp focus on the international scene, either be-
cause of their strategic location and value or because of their proximity
to a “powder keg" area, use for a working knowledge of rare languages has
increased.

Broader advantages also develop from language study by Air Force per-
sonnel: harmonious and fruitful relationships with nationals of friendly
countries and better comprehension of potential or effectively hostile na-
tions. The language program thus transcends its immediate military ad-
vantage. It will aid substantially in overcoming a past inadequacy in the
American educational system by opening new careers, broadening cultural
horizons, and contributing to the development of world-minded citizens.—
USAF Institute of Technology

Air Command Communications Network

A new teletype-relay system, serving Air Force units throughout the
United States, now sends and receives more messages faster, with fewer
operators and at less expense, than any comparable network in the history
of military communications.

This system is part of the modernized AIRCOMNET. worldwide web of
Air Force command communications. Its high-capacity relay facilities are
installed at five message-switching centers in the continental United
States, linked by 128,000 miles of commercial leased-wire telegraph lines.
Branching out from these centers are more leased circuits to 113 tributary
stations at Air Force bases from coast to coast. The network currently
handles some 25.000 individual messages per day, including some for the
Army and Navy. About 64,000 transmissions are necessary to get these mes-
sages to their destinations.



The switching center in the Pentagon, a part of the United States Air Force's new na-
tionwide. push-button, high-speed telegraphic network that links 118 stations in the
United States into the Air Command Communications Netrvork. The new system, which
requires only five switching centers to replace the twenty-eight centers formerly in use
saves four hundred operators and. eventually. more than one million dollars, a year.

AIRCOMNET relay stations have been set up at McClellan Air Force
Base. Sacramento, California; Carswell Air Force Base, Fort Worth. Texas;
Wright-Patterson Air Force Base, Dayton. Ohio; Maxwell Air Force Base,
Montgorhery. Alabama; and the Pentagon. Washington. D.C. Each of these
five centers is operated by a squadron of the 1060th USAF Communications
Group, activated in January 1951 with headquarters in the Pentagon and
under supervision of the USAF Director of Communications, Major Gen-
eral F. L. Ankenbrandt. Besides the AIRCOMNET switching centers, this
group also mans the message center of Headquarters USAF in the Penta-
gon, other communications facilities in the Washington area, and terminal
facilities for certain Air Force overseas circuits.

The unique performance of the new AIRCOMNET is achieved with
semi-automatic "reperforator” teletype-relay equipment, custom built and
leased to the Air Force by the Western Union Telegraph Company, which
installed the equipment in the five switching centers and maintains it
under contract. The new system, which went into operation on 17 Febru-
ary 1951, has enabled ihe Air Force <1* to reduce the number of major
message-relay stations required for the AIRCOMNET in the U.S. from
twenty-eight (needed when the standard ‘'torn-tape" method of message
relaying was used) to the present five switching centers; (2> to cut operat-



AIR FORCE REVIEW 109

ing personnel employed in relaying messages from 1500 to 500 'of whom
nearly 400 are now WAF's); »3> to lower operating costs for the Zone of
Interior portion of the AIRCOMNET from $5,500,000 formerly spent each
year to an estimated $2,500,000 for 1951 operations.

The high-speed message relay that is possible over the modernized
AIRCOMNET is not due to an increase in rate of message transmission.
The rate continues at sixty-five words per minute, which is currently
standard for teletype operations by the armed forces. The new system is
able to relay a larger number of messages per operator and per circuit be-
cause it eliminates much delay in message handling. As in standard torn-
tape relay operations, messages received by the switching centers are sim-
ultaneously typed in readable characters and punched out in a coded pat-
tern of small perforations on a narrow paper tape. In the torn-tape pro-
cedure the operator waits until a complete message is received, then tears
off the length of tape bearing the message and puts it in a holding rack.
Another operator picks up the message and feeds it into the proper trans-
mitting machine to send it on its way. If the message has more than one
addressee, the tape must be run through a sending machine for each ad-
dressee in turn, or additional message tapes must be cut in the relay sta-
tion for simultaneous transmission of the messsage over several sending
machines. In the AIRCOMNET'’s reperforator system the operator simply
notes the addressee shown at the beginning of an incoming message and
then presses a button (or as many buttons as there are addressees) which
automatically puts the message on the proper circuits to reach its destina-
tion. Messages can be started on their way from the switching center even
before the complete text has been received. The same message can be
sent simultaneously to all tributary stations served by the center and to
the other relay stations from the original tape on which it is received.

Relay equipment at each of the five switching centers consists of thirty
double-decked, streamlined consoles containing Western Union “Plan 51"
reperforator sending and receiving equipment. The consoles are arranged
in two parallel row's facing a central aisle where the operators work. Each
console, or cabinet, holds an upper and lower teletype position, one for each
of the two circuits terminated in the cabinet. A total of sixty circuits is
therefore available at each center.

Every receiving position (equipped with a machine called a "typing re-
perforator”) has an associated “transmitter-distributor,” which can be
connected to any of the sending circuits in the switching center through
a push-button panel on each console. Message tape flows directly and con-
tinuously from the typing reperforator to the transmitter-distributor, and
then into a bin provided at each console, where it can be held temporarily
for reference. When a completed message has been transmitted, a special
signal sent at the end of the message automatically stops the transmitter-
distributor until an operator selects the circuits for transmission of the
next message being received on the tape.

Another feature of the system that saves message-handling time is a
group of automatic message-recording devices. They greatly simplify the
complex logging, or message-accounting procedures, required with the old
torn-tape system. One of these devices is a message-numbering machine,
which automatically assigns a serial number to each message sent or re-
ceived at the switching center. Associated with each group of twenty cir-
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cuits terminated in the center are two teletype printers. They automatic-
ally record the number, sender, and addressee of each message handled.
These page printers type out a complete and easy-to-check log of all traffic.

Western Union "Plan 51" reperforator switching equipment, designed
similarly to that used by the Air Force, is now used in communications
systems operated by General Electric, United Airlines, Sears Roebuck, the
Federal Reserve Board, and an association of 188 banks in 54 U.S. cities.
Employment of this equipment in the AIRCOMNET is its first military use.
Although restricted at present to operations in the continental U.S., it is
intended that reperforator switching will eventually be extended, wherever
practicable, to AIRCOMNET facilities around the world.

The automatic message-logging devices provided in the system facilitate
complete and accurate analyses of message traffic handled over the
AIRCOMNET. These analyses have already led to improved operating
procedures throughout the system during its first six months of operations.
Continued traffic studies and the resulting refinements in procedures and
in the system itself offer the prospect of even further increases in the effi-
ciency and economy of Air Force global communications.—Directorate of
Communications, Hq., USAF

Air Materiel Command’'s Food Section

With the creation of its new Services Division, Air Materiel Com-
mand has taken over many of the services formerly performed for the Air
Force by the Army. Over-all supervision of the Air Force's vast network of
dining facilities and commissaries, plus its in-flight feeding program, will
now fall to the Services Division Food Section.

Proper feeding of Air Force personnel requires specialists in food prepar-
ation and serving, nutrition, research, administration, commissary opera-
tion. equipment, baking, meat cutting, and refrigeration. Providing these
specialists is one of the responsibilities of the Food Section. Others include
aid and investigation of food problems at Air Force installations.

The Food Section prepares estimates for the preliminary subsistence
budget, which shows how much the Air Force expects to spend in the fu-
ture to feed its personnel. It also writes manuals covering the manage-
ment and operation of food service and commissary activities. In research
it works constantly to develop new procedures for the preparation, storage,
serving, and conservation of food; conducts continuous studies on food ac-
ceptability— how well airmen like what they eat; and determines special
feeding requirements for in-flight feeding and feeding in the field.

Food equipment experts have already begun to refurnish dining halls at
air bases throughout the United States and at permanent bases overseas.
This program will put into service many time- and labor-saving kitchen
devices that will mean better prepared, more attractive food for Air Force
personnel. Plans are also in the making which will mean better commis-
sary service for all personnel.

Through the Food Service Section the Air Force has a hand in deter-
mining future menus. A representative of the Section is on the Master
Menu Board, a joint Army-Air Force group in Washington which plans
actual service menus.—Hg., Air Materiel Command.



Air Drop

Flexible air supply is of major importance to immediate as well as ultimate
military success. During the first year of the Korean war, Far East Air Forces
demonstrated the effectiveness of this flexibility by the largest sustained air re-
supply operation in military history. More than 16,000 tons of all types of
supplies were successfully parachuted from cargo aircraft. The resupply missions
of the C-119 “Flying Boxcars" and the C-46 "Commandos” ranged from the
Pusan perimeter to the Yalu River.

In the early days of the Korean campaign air drop requirements were light.
Air drops were dispatched only when the meager United Nations forces, scatter-
ed throughout South Korea, were seriously harrassed or cut off by Communist
guerrillas. When these forces were out of immediate danger, normal ground
supply was resumed. These early airlifts were by C-54's and C-47's of the 374th
Troop Carrier Wing and C-46's of the 1st Provisional Troop Carrier Group.

Aerial drops increased following the U.N. breakout from the Pusan perimeter.
This offensive dictated a new phase of logistics for combat operations. Ground
supply was extremely hampered by soggy rice paddies, high, rugged terrain,
narrow roads, ox-cart trails, and badly damaged, overloaded rail facilities. Air
landing (terminal to terminal delivery) was limited by the mountains and the
scarcity of usable airstrips. To cope with the problems of air logistics under
these conditions. FEAF activated the Combat Cargo (Provisional) on 10 Septem-
ber 1950 under Major General William H. Tunner—a veteran of the Air Trans-
port Command “hump” operation over The Himalaya during World W'ar |l and
later Task Force Commander of the Berlin Airlift. Simultaneously the C-119-
equipped 314th Troop Carrier Group, trained for airdropping supplies and para-
troopers, arrived in Japan. The C-119's, previously untried in combat, soon be-
came the backbone of airlift operations. To improve coordination between air
and ground forces, the U.S. Eighth Army assigned the 8247th Army Unit to the
Combat Cargo Command. This Army unit assisted Combat Cargo Command in
planning and scheduling all Eighth Army airlift requirements (both terminal
to terminal and air dropping) and tied and loaded cargo for scheduled missions.

The first major air drop began on 21 October and lasted four days. This drop
consisted of ammunition, rations, jeeps, 105mm. howitzers, and other heavy
equipment for the four thousand paratroopers of the 187th Regimental Combat
Team who parachuted into the Sukehon-Sunchon area thirty-five miles north
of Pyongyang. When the Eighth Army linked up with the 187th, the speedy
thrust north, outdistancing ground channels, demanded continued air supply.

Though generally successful, these early airlifts exposed a few unforeseen
problems. A major difficulty was found in releasing cargo over the drop zone.
W'ebbed fabric straps, which held the cargo in place during flight, had to be
slashed in order to free the supplies. The delay in cutting the tie-down straps
endangered the mission. If cut loose before entering the drop zone, the load
would occasionally shift and wedge itself. Heavy enemy small arms fire fre-
quently prevented the aircraft from making a second pass over the area. Other
difficulties stemmed from the lack of understanding by ground force personnel
receiving the drops. Drop zones selected were often poor for air-ground opera-
tions and were improperly marked. Misunderstanding of air-ground communica-
tions lost several aircraft to friendly ground fire. These problems were soon
eliminated or eased. The unsatisfactory fabric straps were replaced with bomb
shackles, enabling one man to release the entire cargo and minimizing the possi-
bility of a drop zone “miss.” Better understanding and coordination between
ground and air units doubled the effectiveness of air drops.



The invasion of the Chinese Communists stepped up air resupply and brought
on the outstanding air drop operation of the entire Korean campaign. C-119's
and C-47's formed an aerial bridge to surrounded Marines and infantrymen
near the Choshin Reservoir in North Korea. During this critical period, in early
December, over 20,000 troops got most of their supplies by air drop. Operations
included the world’s first air drop of a complete bridge. In the race for the
Hamhung beachhead the U.N. ground forces found their only escape bridge,
spanning a deep gorge near Koto, destroyed. Eight C-119's, each carrying one
two-ton span, dropped an entire bridge to be hastily erected across the gorge.
The ground forces escaped their death trap with all equipment. In a 48-hour
period in January 1951 the C-119's parachuted 669 tons of vital ammunition and
rations to the U.S. 2nd Division pinned down by the enemy near Chungju.

On 25 January 1951 Combat Cargo Command (Provisional) was reorganized
as the 315th Air Division (Combat Cargo) and given the responsibility for all
airlifting in the theater. By early March the demand of the embattled U. N.
forces for air resupply so increased that C-46's reinforced the C-119's on the
air drops. Though not as adaptable for the purpose as the “Flying Boxcars,”
the C-46's were very effective. The largest air drop of the Korean war came on
23 March. One hundred and forty-five C-119's and C-46’'s disgorged four thou-
sand airborne troops and complete equipment at Munsan behind enemy lines
north of Seoul. Three days of maximum effort followed to resupply the ground
forces with vehicles, heavy weapons, ammunition, and supplies. Success speeded
the link-up with the north-driving tank columns of the Eighth Army.

As the battle lines stabilized, air resupply again slacked and ground facilities
funneled combat equipment to the front lines from the newly-built forward air-
strips, where it had been landed by the cargo aircraft of the 315th Air Division.
During the lull in air drops the 315th continues to search for new and better
techniques of air resupply.

Stacked at an airbase in Japan, tons of ammunition and rations await loading for air
drop delivery to U.N. forces in Korea. In the foreground are the pallets used in mount-
ing trucks, howitzers, jeeps, and other heavy equipment ready for aerial delivery.



Precision loading is extremely important in air drops of materiel. 1 Heavy equipment,
such as the loaded jeep or the howitzer with its ammunition mounted on special
dropping pallets, is dropped from an altitude of eight hundred feet. The dropping pal-
lets were developed during the Korean war and help ensure undamaged delivery by
absorbing the shock of landing. The first combat air drop of heavy equipment oc-
curred in October 1950, when the 187th Regimental Combat Team was parachuted into
the Sukchon-Sunchon area. 2. Metal roller racks attached to the aircraft floor in the
cargo compartment facilitate loading and unloading. By means of a roller conveyer
from truck to aircraft, pallets of combat supplies are speedily loaded. One C-119 will
easily hold the contents of three two-and-a-half-ton trucks. 3. Tins of ammunition,
tied securely to wooden platforms, are checked as they are loaded into a C-119. Over
the drop zone “Kicker crews” release the tie-downs, the C-119 aircraft inclines, nose
upward, and the platforms roll down the conveyer into space. The rollers reduce the
manpower needed for both loading and unloading. 4. A 55-gallon drum of gasoline,
mounted on a pallet, is dropped over a front-line airstrip from a C-46. The drum was
part of eighty tons of gasoine airdropped in one day to South Korean frontline troops.






Dramatically suspended in mid-air 800 feet above the ground, this heavy vehicle has
just been released from the cargo eompartmnt of a C-119 Flying Boxcar. The giant
parachute blossoming in the rear will lower the truck safely to the ground. In a mat-
ter of a few hours heavy equipment can be delivered to combat forces anywhere along
the battle line. The net weight of the pictured vehicle is approximately 6000 pounds.

Here resupply for front-line troops drops right on the target. A weapons carrier at left
and a pallet load of ammunition and other combat supplies drift earthward from a
Flying Boxcar. A pair of giant parachutes will support a two-ton load, enabling ve-
hicles. trailers, and heavy artillery pieces to reach advanced U N. troops in minimum
time. Frequently the cargo-laden pallets land within a few feet of the marker that des-
ignates the drop zone, a tribute to the skill and precision of 315th Air Division crews.

Scores of cargo parachutes lie collapsed in the drop zone, while others are on their
way down with tons of ammunition for U.N. troops isolated from normal ground sup-
ply by muddy roads. Air cargoes range from barbed wire to fresh vegetables.



During the first eleven months of the Korean campaign over 100,000 parachutes
were used by the 313th Air Division to drop supplies and personnel to U.N. forces.
Over sixty percent of the parachutes were recovered and re-used. This record
was achieved by cooperation between ground and air units. Since the average-
size parachute is valued at forty dollars, retrieval amounts to an enormous sav-
ing. During the large-scale airborne operation in October 1950, seven parachute
maintenance personnel jumped into the battle area north of Pyongyang to re-
trieve personnel and cargo parachutes. In that air drop, delivering over four
thousand airborne troops and hundreds of tons of vital supplies, ninety percent
of the parachutes were retrieved. When only cargo is dropped, no personnel
jump to retrieve the parachutes. Ground forces for whom the supplies are in-
tended retrieve parachutes along with the cargo, and deliver them to the nearest
Combat Cargo airstrip. Transport aircraft returning to base pick up the bundles
of silk and nylon and ferry them to Japan for cleaning, inspection, repacking,
and re-use. In the past, the percentage of retrievement has suffered in air drops
to troops either surrounded or cut off from regular ground supply, or to units too
busily engaged in combat to comb the fields for parachutes.

Improvement in present air drop operations, as well as new and better
methods of dropping and retrieving, is expected to result from a series of front-
line meetings recently conducted between responsible ground officers and Com-
bat Cargo officials. Mimeographed instructions entitled “Supply From the Sky”
have been distributed to all ground units in Korea. This booklet explains in de-
tail all phases and techniques of an air drop operation and emphasizes the
necessity for strong cooperation between air and ground for maximum return.

Tangled stacks of valuable parachutes, used to drop supplies to front-line troops, are
being loaded into a C-46 at an advanced dirt airstrip after being retrieved by special
crews in the battle area. After a major air drop, as many as four C-54's, each loaded
with about 1000 retrieved parachutes, have returned to bases in Japan in a single day.



Ailrman’s Reading

New Elements of Strategy
in an ldeological Age

Comment by
Colonel Robert Lee Snider, USAF. and
Wing Commander Edward Howell, O B.E., D.F.C., RAF 'Reti

HE art of war. like its weapons, is constantly developing. But twenti-

eth-century technology ha.' so speeded :r>'he change that the mili-

lary strategist now must run ,0 Keep pace. A generation ago there
was time, and time to spare, to study the comparatively static art of war-
fare The fatal temptation for the student oi war to spend peacetime years
trying to improve on the military patterns of the last war. instead of fore-
seeing and planning new strategies and techniques to meet the unpredict-
able realities of the future conflict is now. more than ever before, the in-
vitation to defeat and disaster.

The modern military strategist must face a new conception of strategy
and its 'weapon system” even more radical in its change from old prac-
tices than the phenomenal development of the instruments of war them-
selves. In fact there is now an entirely new kind of war. popularly known
as "cold war.' Its now familiar pattern is conquest by internal revolution,
supported by. the threat of armed intervention from without. Its weapons
are propaganda, wide-scale espionage, infiltration, subversion, blackmail,
and political intrigue, with no holds barred. To combat it requires drastic
revision of traditional thinking, including a changed view of the length of
war; planning must be. not for two to six years, but for ten to thirty.

The atom bomb and the jet aircraft have in one sense transformed the
conception of war. But a consideration of the past few' years shows that
without resort to hot war six countries have been subjugated since 1945.
This does not mean that in any future war military weapons will not play
an essential part. But it does mean that there now exist new and extremely
effective nonmilitary methods of conquest. Though nonmilitary, these
methods are of paramount interest to military planners, and it is not acci-
dental that the author of an important study on the cold war is a dis-
tinguished British soldier. It is necessary to understand the new strategy
and to act accordingly. It is necessary to learn to plan for. to wage, and to
win cold war as well as hot.

Defense in the Cold War
The recent publication of a report entitled Defence in the Cold War* by

Defence in lhe Cold war. published by the Royal Institute of International Affairs.
Chatham House. London '5s>.
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a Chatham House Study Group under the chairmanship of Major General
Sir lan Jacob, K.B.E., C.B., is therefore of more than usual significance.
This report is the first serious attempt to approach these new problems in
their widest sense by integrating their military, political, economic, and
ideological factors.

The Study Group defines cold war as the waging of war by all methods
short of a major shooting war and analyzes the defense problems cold war
poses to the democracies. By the successful prevention of cold war a power
can impose its will and achieve its object without employing the most
drastic of traditional methods, open armed conflict.

Policies of Defense

The Report considers both the Communist aims and methods against a
world which has only begun to be aware of them and also the various poli-
cies of defense that the free world has so far devised, best exemplified per-
haps in American attempts at “containment” and the building up of “sit-
uations of strength." It concludes that the main Communist effort will con-
tinue in the area where allied military and political cooperation toward
containment is weakest, that is, in Asia, rather than in Europe where the
rudiments of a system of defense have now been created.

While the atom bomb is not ignored, the Study Group believes that its
use is limited in a hot war and that it is of no use in the cold war. The re-
port does not agree with Mr. Churchill that Russian fear of the bomb has
been potent in preventing war in Europe. The Group’s view is that the
Soviets are avoiding war not so much because they fear the bomb as be-
cause they do not wish to involve themselves in war, since they expect to
gain their ends by cold war methods. Although many may disagree with
this assessment, its conclusion is unquestionable: the West should not rely
exclusively on the atom bomb for defense.

Western Europe and the Atlantic Powers

The Report argues that "Western Europe is the political citadel and the
military base of 