v

L S P
- !

#

&
=

3
Bt

& -

y
Bl v.._‘."

I

w’
v
S

e
-'r§

/
-

(7 ey
7o
a”if "







EDITORIAL BOARD

CoLONEL DeLMAR T. SPIVEY, President
CoLONEL RALPH E. KOON
CoLONEL MATTHEW K. DEICHELMANN
CoLONEL ROBERT F. BURNHAM
CoLONEL Lewis E. LyLE
WAYNE S. YENAWINE, Director of Libraries
ALDER M. JENKINS, Educational Advisory Staff

EDITOR
FIRST LIEUTENANT CHAUNCEY W. MEACHAM

POLLY HARRIS, Editorial Secretary

The views expressed by authors whose contributions are
published in this journal do not necessarily coincide with,
nor are they officially those of the Department of the Air
Force; of Headquarters United States Air Force; or of the
Air University. Appropriate contributions of articles and
correspondence relative to the subject of Air Power
will be welcomed by the Editor.







THE
UNITED STATES AIR FORCE

"AIR UNIVERSITY QUARTERLY REVIEW

Vol. I WINTER 1947 ~ No.3
Air Freedom ________________________ Col. Noel F. Puarrish, USAF 3
Development of Air Doctrine, 1917-41______ Prof. James L. Cate 11

A Lecture on Air Power Maj. Alexander P. de Seversky, AC Res 23
Ideological Warfare _____._ Wing Comdr. E. A. Howell, RAF {Ret} 41
Transonic Aerodynamics _________ Ist Lt. William ]J. Rand, USAT 55

Military Action Prior to Declaration of War
Col. Louis E. Coira, USAF 66

Editorial . ________________ Major General Muir S. Fairchild, USAF 79
it Anthology - ----- - .. S
eseign Horizons - _ . ... ________.. ___________.._. e SENR 86

Airman’s Reading: Bomber Offensive, Col. Dale O. Smith, USAF, 95; America's
Future in the Pacific, Hilton P. Goss, 98; Fundamentals of Naval War-
fare, Capt. Willard J. Suits, USN, 100; Elementary Nuclear Theory, Carl
D. Anderson, 101; Conqueror's Peace, Col. John H. deRussy, USAF, 103;
Men Against Fire. Maj. Francis S. Tennant, AC Res., 104; Human Factors
in_ Air Transport Design, Col. Don Flickinger, MC, 106; Strategy in World
War II, Lt Col. Jesse O. Gregory, CAC, 108; .Admiral Halsey's Story, Col.
Wilburt S. Brown, USMC, 109; Briefer Comment, 110.

Air Mail

g 120

Published quarterly by the Air University. Maxwell Field. Alabama. under authority contained
In paragraph Sc. Army Regulations 350-130. 12 Junc 1946. Students and faculty of the Air
War Coliege and the Air Command and Staff School arc provided free copics as textual material.
Printed by Reproduction Unit. AU. Pricc. single copy, 50 cents; yearly subscription, $2.00.
Address orders to: Air University Book Department. Maxwell Field, Alabama, Properly cred.
ited quotations are authorized. '






AIR FREEDOM
Colonel Noel F. Parrish

I MERICA requires a new and positive doctrine to replace
—— old and negative doctrines which are no longer adequate.
The doctrine proposed is "Air Freedom."

There is ample precedent and justification for American
support of the principle that all the air shall be free to
all nations. The proposal is neither as new nor as difficult
as it may at first appear.

Air Freedom is the logical and inevitable extension of
the historic doctrine of freedom of the seas which was sc
important to the existence of the young American nation that
sea wars against Tripoli, France, and England were fought to
uphold it. Air Freedom is now as important to the prosperity
and security of this nation and all nations as ever was
freedom of the seas during the long struggle for its uni-
versal acceptance.

Air Freedom means simply that the air and space surround-
ing the earth is admitted to be free and unrestricted to the
use of all men and nations capable of using it, provided
only that their use of air and space does not directly
damage other men and nations. This doctrine is opposed by
the doctrine that "each nation has complete and exclusive
sovereignty over the airspace above its territory."

The phrase quoted appeared in an international agreement
signed in Paris in 1919. Though this agreement was never
ratified by the United States, the statement came to be
generally accepted as a principle of international law, and
it has been copied into two subsequent international agree-
ments involving the United States. Thus it has precedent,
and as long as it continues to be accepted by a considerable
number of nations, it has force. Put this circumstance does
not mean that the matter is settled for all time, either in
theory or in practice. New agreements may be reached. Single
nations may legally denounce previous agfeements under the

E terms of those agreements. The gates on airspace are neot
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locked. In actual fact they have never been closed, because
they have never existed except in imagination.

In the sky there is neither land nor sea, neither island
nor continent, neither nation nor territory. There is only
boundless and limitless space. No nation has ever owned it
or policed it or controlled it. No nation ever can.

Long ago the nations of the earth gave up the pretense
that they owned portions of the open sea. The proud Romans
once thought they owned the Mediterranean. "Mare Nostrum,"
our sea, they called it, and because they controlled all its
shores, the title made sense, even though historians cite it
as evidence of arrogance. The open seas beyond the African
coast, the Romans were content to leave to the Gods.

After the voyages of discovery these open seas became
avenues of commerce. Nations, especially seafaring Portugal
and Britain, began to claim more and more of the open sea,
and to seize the vessels of peaceful nations daring to use
it for passage. This led to a kind of international piracy
which threatened the existence of world commerce and trade.
It was inevitable for a nation to attempt to blockade or
destroy another nation's shipping when at war, but when
nations claimed the right to close portions of the sea to
all other nations in peace, they threatened world commerce
and civilization with stagnation and decay, in much the same
way that the recognition of mutual air blockades restricts
the development of world air commerce today.

A DUTCH SCHOLAR, Hugo Grotius, stated the case for civili-
zation, and incidentally for Holland, in his celebrated
exposition of the doctrine of "Mare Liberum," the free sea.
His thesic was that it was unjust as well as impossible for
any nation to claim the sea, which it could not occupy, and
to deny its use to others seeking only the privilege of
travel and trade. No nation, he said, could justly presume
to interfere with the trade between two other peaceful
nations by pretending to exercise "exclusive sovereignty"
over fathomless water. His arguments were not immediately
greeted with cheers by those nations which hoped to profit
individually by allocating among themselves the entire sur-
frce of the earth. A British lawyer replied to Grotius by§
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AIR FREEDOM 5

rying to justify the opposing doctrine of "Mare Clausum,"
closed sea.The dispute continued for years, but the doctrine
of "Mare Clausum" and its proponents were eventually for-
gotten while the open sea has served all nations and all
mankind for more than a century.

It was inevitable that nations capable of international
_:-_Jleadership would finally recognize that trying to fence off
for themselves portions of the globe which they could not
- occupy or completely use was far less profitable in the long

 run than agreeing with other nations to use such areas for
the common benefit of all. _

' The attempt to claim dominion over the seas is now con-

sidered a part of the selfish short-sightedness of a previous
age. Great Britain, at the height of her sea power in the
century following the Napoleonic Wars, might well have
claimed control of all the seas, but instead kept the seas
open to the trade of all peaceful nations, for the reason
that this was more profitable for all the world, and the
world included England.

This was the "Pax Britannica" of the victorian era, which
produced perhaps the greatest spread and advance of civili-
zation since the centuries of "Pax Romana" kept the Medi-
terranean open for the development of the civilization of
the ancient world.

The one hope for another great period of peaceful advance
1n world civilization lies today in the beginning of a
"Pax Aeronautica." or Air Peace, based on the cooperation of
the nations pf the world to free and use the air for the
benefit of all.

There is no choice except that between air war and an
air peace. The truth is plain that if civilization survives
at all, it will survive under a "Pax Aeronautica" imposed
over all the world by some nation through conquest, or
accepted under the leadership of some nation through cooper-
ation. The only nation today which is capable and disposed

- toward such leadership is the United States.

5 lSHOULD the United States propose, as a matter of world
"~ policy, to guarantee the freedom of the air above all nationms
desiring peace, for the use of all peaceful nations, through
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the cooperative use of its commercial air services and under
the protection of its military Air Power, peace-minded
nations would have everything to gain and nothing to lose by
acceptance of the doctrine of Air Freedom. We now cover this
hemisphere and encircle the world with our air transportation
service, but this is only a hint of the extent of service
required to knit the world together today, and only a be-
ginning of what could be accomplished if international
restrictions and imaginary sky boundaries were removed.
Landing rights, employment of other nationals, assistance in
the development of domestic lines in other nations could of
course be provided by agreement to the great benefit of our
own air industry and the internal economy of the other
nations. Those nations attempting to hold out or bargain
unreasonably could simply be flown over at altitude, under
the principle of Air Freedom, and 1gnored as towns were
once ignored when they refused admittance to railroads, or
seaports when they restricted shipping, and so allowed to
decline in isolation. Few nations would long hold out. The
advantages of Air Freedom are too great and the disadvantages
of attempted restrictions are too obvious.

The Marshall Plan, which no free nation has refused, is
intended primarily to restore damaged countries. The Air
Freedom plan would be an invitation to participation in
world progress.

Great Britain gained leadership in sea power partly
through conquest, but she maintained it largely through
cooperation. She maintained leadership by being able to
build ships and haul cargoes more efficiently and hence more
cheaply than others. She maintained it by new doctrines, new
efforts, and a capacity for daring leadership in taking full
advantage of her technical pioneering in the industrial
revolution.

A Pritish ship, war or merchant, was a package of tech-
nology. It was not only impressive in appearance, it could,
through its technical superiority over everything else, do
the things less fortunate peoples always admitted, eventually
at least, they wanted done. It could guarantee security,
protect trade and traders, and transport and provide those
articles which are the basis of the modern civilization and

-
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rogress which all nations now desire. Thus industrial civi-
ization was spread around the coastlines and throuzh the
orts of the world. Thus Pritain brought the seaconasts of
the world together in trade and contact profitable for all.
But industrial civilization has spread beyond the seacoasts
now, and only Air Power can reach out to knit it together.

As Britain led the industrial revolution, America leads
the transportation revolution. The American airplane is a
"package of technology as revolutionary as one of Her
Majesty's ships in the days when sea power provided and
protected the best means of communication. American air com-
munication has already become indispensable to nations of
the %Western fdemisphere, despite the limiting restrictions
under which the closed airspace principles have forced it to
operate. It could quickly become much more useful and much
more available to all the world's peaceful nations under the
doctrine of Air Freedom.

Such freedom includes freedom of competition, which has
some disadvantages, particularly to our internal economy
where we like to keep our own dominance unchallenged. But
trade, by definition, is reciprocal. If we haul for and
over other nations, we must grant them the privilege of
hauling for and over us. We are already doing this under
numerous bilateral agreements which were necessary in order
to establish our present air commerce. Many other nations
now have the right to fly commercially across the United
States and some are already planning routes.

THE RIGHT TO FLY or trade is either exclusive, which would
destroy all world air commerce; reciprocal, by agreement
between two nations (bilateral); or general, by agreement
among many nations (multilateral). The present bilateral
system, as was suggested in the magazine Air Affairs, by Mr,
Oswald Ryan, Vice Chairman of the CAB, has many disadvantages
for "a great trading nation that desires to have broad com-
~— mercial relations throughout the world." Under this system
each nation, no matter how large, secures flight and commerce
privileges equal to those it grants and is thus encouraged
10 try to develop airlines and services to take advantage of
- the privilege for which it has bargained. On the other hand,
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"freely according such rights to all contracting nations
satisfies the requirements of national prestige without
giving comparable incentive for the overdevelopment of inter-
national services."

This line of thought indicates that broad, general
freedoms are not likely to produce more competition for
United States air transport services than a multiplicity of
individual privileges such as we have granted in the past.

Together with other nations, we have granted freedom of
our seaports for a century and a half, in order to gain
access to the more numerous free ports of the world. With
our present air leadership, if we cannot continue to meet
competition through expansion instead of restriction, we are
doomed as a world air power. Air Freedom, like freedom of
the seas, does not keep out all foreigners. But far more
than sea freedom, it opens to us the world.

United States policy has recognized this, at least to a
degree, for the past twenty-nine years. Since the end of
World War I we have negotiated almost constantly for greater
freedom of the air, and with very limited success. Pan-
American Airways found it necessary to instigate the ac-
complishment of some sixty separate international agreements
in the space of ten years in order to extend air lines to
South American countries, and these agreements, though
presently workable, leave much to be desired. The difficul-
ties of working out such a complexity of negotiations on a
world-wide basis, nation by nation, are depressingly obvious.
The necessary time factor alone appears capable of defeating
our purposes unless we embark on a positive, world-wide
program with a generally acceptable purpose such as that
contained in the doctrine of Air Freedom.

Our greatest achievement toward broadening the right to
fly on a world basis was produced by the Chicago Convention
on International Civil Aviation in 19y44. Although considered
a failure, this conference did result in some minor agree-
ments, one of which, the Transit Agreement, appears to free
a considerable amount of airspace by an exchange of flight
privileges among twenty-nine nationms.

Mr. John C. Cooper, an experienced authority in the field
of air law, analyzes the limitations of the Transit Agreement
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in a treatment of the airspace problem contained in his

ecent book, The Right to Fly. According to Mr. Cooper, the
Transit Agreement is "not now an adequate part of world
:organization. It has been accepted by twenty-nine nations,
including the United States and Great Britain, but not yet
by certain other important world-route nations such as
France, Ireland, Brazil, Egypt, and Portugal. As it can be
denounced on one year's notice by any ome nation, it is not
a basis for permanent routes."

The principal clue to the unsatisfactory nature of the
Transit Agreement, as well as all international air agree-
ments yet proposed, may appear in Mr. Cooper's observation
that the Transit Agreement authorized "certain privileges,
not rights, of flight over and landing for refueling in the
territory of accepting nations ... . Fundamentally, there-
fore, the legal position since the Chicago Conference and
World War II continues as before."

PqEGOTIATINGIﬁorprzvilegcs rather than rights has invariably
proved inadequate. The world air situation, under the system
of bargaining for a thousand separate privileges of flying
through half a hundred-theoretically separate airspaces, is
in the primitive condition of the world sea situation more
than two centuries ago. Then, nations had to bargain
separately for the precarious privilege of provisioning at
another nation's port or even sailing across the open sea
through some other nation's presumed "sovereignty." The
United States called this an interference with rights, not
"privileges," and denounced and fought the Tripolitans as
"pirates" when they interfered with these rights. The llnited
States later led in securing for all nations the right to
freely navigate the St. Lawrence, the Amazon, and certain
other great rivers of the world which lead far into the
interiors of nations. That the United States and Great
Britain, the historic builders of free world commerce along
with other cooperating nations,should deliberately frustrate
thes common exploitation by all nations of the world's most
unlimited resource, airspace, and haggle interminably .over
pretended "sovereignty" and legalistic "privileges" just for
the common use of unlimited space, which should above all be
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free, is one of the saddest fiascoes of modern times.

It seems incredible that the world's great minds should
completely ignore a model of world policy which has func-
tioned as an indispensable element of industrial civilization
for a century. The freedom of nations to trade with each
other without interference from other nations is so funda-
mental a requirement for the development of civilization
that its interruption by war has proved to be one of the
major catastrophies of war. It is generally recognized that
only by the reestablishment of this freedom of intercourse
can the damage of war be repaired and progress resumed. How
can intelligent,well-meaning men ever support a presumptuous
theory concerning the greatest of all trade mediums, the
air, which would encourage nations to blockade each other
constantly by theoretical means more effectively than they
ever could in war?

Even the most cooperative nations suffered from this
divisive theory. The highly important establishment of an
airline from the United States to Alaska was delayed for
years by failure of the United States to secure the political
privilege of flying through Canadian space, although such
flights would obviously have benefited both countries. If
the doctrine of the "closed sky" can be so damaging in its
application to two nations as close and friendly as the
linited States and Canada, 1ts costliness to all nations is
beyond estimate.

In the face of such obvious penalties, what influence
has caused men of responsibility to cling to this theory?
What has prevented modern men from thinking about the air as
realistically as their ancestors thought abdut the sea? What
is the secret of this world-wide reversal of logic and
paralysis of purpose which has sought to restrict the space
above the earth more completely than its surface?

p = -
> ~

D
uring this epoch the destinies of all people will be contralled

through the air.

-- General William Mitchell,
Winged De fense (1925)
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MONG its colored charts and uncolored judgments, the
sober report of the U. S. Strategic Bombing Survey
contains this figure of speech: "Air power in the last war
was in its infancy.... In this war, air power may be said to
have reached a stage of full adolescence."' Whoever is
curious to understand that growth in maturity in the U. S.
Army air arm between Chateau-Thierry and Rouen-Sotteville
No. 1 may find that there is a political, a technological
and an intellectual phase to his problem. He may study the
long and bitter struggle for an independent air force; or
the constant search for bigger and better bombers; or the
development of a new concept of war built around the air
weapon. Those phases were mutually interdependent, and to
determine which was the controlling factor might involve the
student in some "hen-first-or-egg-first" sort of metaphysics,
but either might serve as a convenient avenue of approach.
American interests being what they are, we need fear no
neglect of politics or technology; we may leave the inde-
pendent air force with Congress and the heavy bombers with
Boeing and Consolidated, and examine the growth of doctrine
as if we were proper theologians. Without stretching the
evidence too greatly one might suggest the thesis that it
was the growth of a new concept of air employment which
guided the'air arm in its struggle for a more suitable com-
mand structure and its efforts to develop an efficient heavy
bomber. For that concept was built around a type of oper-
ation, called since 1917 "strategic bombardment," which

*

A peper read st the Fortieth Annusl Meeting of the Mississippi Valley
Historical Association, Columbus, Ohio; April 24, 1947. The suthor has
written a fuller account of the growth of air doctrine in the first
volume of s genersl history of the Army Air Forces which should eppear
soon. Editor.

The United States Strategic Bombing Survey. Over-all Report (European
War ), September 30, 1945 (Weshington, 1945), p. 1.

11
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required for its effective use some degree of independence
from the ground arm and aircraft of long range and great
bomb load. In the limited space at our disposal we cannot
develop this thesis, but can sketch in briefly the main
lines of doctrinal development.

To trace the genesis and growth of an idea is always a
hazardous venture, and here there are pitfalls of a special
sort: the anonymity or composite authorship of Army docu-
ments; an Army publication code which encouraged repetition
and made a virtue of plagiarism; and the difficulty of
determining the reading habits, if any, of the unidentified
authors. Properly we should be able to trace the evolution
of air doctrines in the appropriate training manuals and
directives, but the assembling and perusal of a complete
file of such texts would prove a task more arduous than
profitable. Composed in that classic War Department prose
style, and studded with such irrefutable truths as "The
mission of bombardment aviation is the bombardment of ground
objectives,"? the official manuals convey a most erroneous
impression of the progress of thought in the Air Corps. If
air officers accepted perforce the doctrines contained
therein, it was often with the sort of lip service which
might be paid by a liberal clergyman to an outworn creed.

In February 1942, when the advance echelon of the VIII
Bomber Command was just arriving in the United Kingdom,
General Arnold informed the commander of U. S. Army forces
in that area that the RAF should be impressed with the fact
that "only American doctrines and principles" must guide our
operations.? Like the nation itself, the AAF had been nur-
tured in a European tradition, borrowing especially from
British ideas, and this brusque statement might be inter-
preted as a new declaration of independence. Actually the
difference between AAF and RAF doctrines lay rather in the
techniques to be employed than in the ends desired. But the
point of interest here is that, while Arnold's meaning was
clear to his correspondent, the contrast he referred to was

2 Field Service Regulations, U. S. Army (Washington, 1924), p. 23.

CM-OUT-576 (21 Feb. 42), Arnold to Chaney, AF $2/353, 21 Feb., 42 (para-
phrased). [MS materials cited in this peper are from archives of the
AAF Historical Office at Washington, D. C., éxcept those coded AAG,
which are from the Air Adjutant General's files.]
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not explicit in the most recent official pronouncement on
air employment -- War Department Training Circular No. 70.*
That manual erred, as had all promulgated since 1935, in
giving both sides of all controversial issues with no firm
preference. This "straddling," as a bombardment-minded of-
ficer termed it,® was indicative of divided counsel rather
than of judicial impartiality, and the texts, as perhaps
some of you who taught from them will remember, were but
feeble instruments of indoctrination. Werse still, most of
the manuals published before 1935 were actually antogonistic
to the most advanced thought in the Air Corps.

‘THE REASON is not far to seek. Control over the formulation
and dissemination of combat doctrines was vested in a General
Staff composed of ground officers and the air manuals had to
be denatured to suit their taste. The tone had been set in
1919 when returning veterans of the Air Service, AEF, had
first attempted to reduce war-time lessons to peace-time
training guides.® Whatever ideas of an independent air
mission they may have entertained were effectively scotched
by official pronouncements in that year by the Dickman
Board,” by General Pershing® and by Secretary of War Baker.®
The theory of war endorsed in these reviews of recent ex-
periences received its most authoritative statements in the
1923 revision of the Field Service Regulations, U. S. Army.
This starts from an axiom borrowed from Clausewitz: "The
ultimate objective of all military operations is the de-
struction of the enemy's armed forces by battle. Decisive
defeat in battle breaks the enemy's will to resist and forces
him to sue for peace."'® Victory in the offensive requires

‘w TC No. 70, Army Air Forces Basic Doctrine. 16 December 1941: s mimeo-
graphed pamphlet issued pending revision of FM 1-5 and publication of
FN 100-15.

obhj. %. R. Corter, Employment of Army Air Forces, 12 April 1938; in AAG

6 321.9, Doctrines of Air Corps, Unclassified Files.

Wm. Mitchell, "Our Army’'s Air Service," American Review of Reviews, 1XII

(September, 1920), pp. 281-90.
Hear ings before the Pres ident’'s Aircraft [Morrow] Board, 1 (Washington,
1925), 21.

"Bid., p. 23,

"leport of the Secretary of War for Fiscal Year Ending June 30, 1919, in

War Department, Annual Reports, 1919, I (Washington, 1920), passim and

especially pp. 68 ff.

Yorield Service Regulations, p. 77.
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cooperation of ground and air forces: "No one arm wins
battles," but the "....coordinating principle which under-
lies the employment of the combined arms is that the mission
of the infantry is the general mission of the entire force.
The special missions of the other arms are derived from their
powers to contribute to the execution of the infantry mis-
sion."" DBriefly, the chief role of aviation was close
support.

For ten years the manuals of the Army air arm, while
attempting modestly to enhance the importance of the role of
aviation, adhered closely to the central thesis of the Field
Service Regulations. Thus Training Regulation 440-15 (1926)
states that the organization and training of air units should
be "....based on the fundamental doctrine that their mission
is to aid the ground forces to gain decisive success."!?
Even at the Air Service Tactical School the handbook on
bombardment published the same year dealt only with "....
operations in support of, or in conjunction with, large
forces of ground troops ....," deliberately omitting con-
sideration of ".... independent air force operations.''?
Indeed, the authors deplore the fact that ".... the strate-
gical employment of bombardment in stabilized warfare is

popularly conceived to be the true role of that class of
aviation,"'*

THIS WAS a flank attack on Billy Mitchell, forced to resign
from the Army a few months before, who had popularized that
view in America. But the implied criticism was not wholly
candid, for Mitchell's ideas had infected the Air Service as
well as the public; they are then far more significant than
the official pronouncements. Mitchell's crusading ardor, his
flair for publicity and his posthumous canonization have
made familiar to all the general outlines of his concept of
Air Power, so that it should here suffice to point out
several important factors in the development of his thought.
Perhaps the most powerful of the early influences was Sir

" pid., p. 11. :
21 R. No. 440-15, Furdamental Principles for the Employment of the Air
Service (Washington, 26 January, 1926), para. 4.
l:’AS"I'S. Langley Field, Va., Bombardment (Washington, 1926), p. 54.
14 ;
Ibid., p. 72.
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ugh Trenchard, who commanded the Royal Flying Corps in
rance when Mitchell first met him in May 191%. Entries in
‘Mitchell's diary indicate how profoundly he was impressed by
‘the advanced views of the Britisher, and suggest that this
was the source of two of Mitchell's cardinal principles:
that the airplane was essentially an offensive weapon and
that the first mission of aviation was to gain air ascendancy
through offensive action. In 1918 Trenchard was given con-
trol of the RAF's Independent Air Force, and his design for
the bombardment of Germany, originally conceived as a re-
taliatory measure, developed into the first arficulate
program of strategic bombardment.'3 By Armistice Day arrange-
ments had been made for Americans to cooperate in this pro-
gram as a part of the Inter-Allied Independent Air Force,'®
and Mitchell was apparently in sympathy with its underlying
philosophy.

But if Mitchell's iageas were originally derived from
foreign sources, they were conditioned both by his own ex-
perience in France and by the Americen environment after nis
return. It was axiomatic with him that the aviation problems
of each nation differed, and while his earliest publications
on Air Power -- magazine articles published in 1919'7 --
were largely descriptive of Air Service combat in close
support of ground armies, he soon adopted an approach more
typically American in viewpoint. Traditionally we had thought
of war in terms of national defense; in the reaction which
followed the "great crusade" it appearea unlikely that we
woulda again fight a continental war in Europe of the sort
described in Mitchell's early articles or in the Field
Service Regulations. Close support of field armies would be
necessary only after an enemy had landed an expeditionary
force on this continent, and whereas the Navy had always
constituted the first line of defense against that contin-
gency, Mitchell proposed to substitute for it an air force.
As early as 1919 he had suggested tentatively the idea which
was responsible for much of his fame (or notoriety, depending

s Y Jones, The War in the Ai
sa O o . ir, VI (Oxford, 1937), chs. III, 1V.
Ibid., Appendices No. V, VI, IX. X, and AIX (in separate volume)
%n. Mitchell, "The Air Service at St. Mihiel," Wor/d’'s Work. XXXVIII
(August, 1919), 360-70: "The Air Service at the Argonne-Meuse," Ibid.
o (September, 1919), pp. 552-60.
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on your point of view) -- that the airplane had doomed the
capital ship and hence the entire surface navy, and through-
out his career that thesis was to occupy in his thought a
prominence justified only by national geography and national
patterns of thought. Thus in his first book, published in
1921, he only hints at the possibilities of air attack on an
enemy 's economy and names the armed forces as the ultimate
objective: "Our doctrine of aviation, therefore, should be
to find out where the hostile air force is, to concentrate
on that point with our Pursuit, Attack and Bombardment
Aviation, to obtain a decision over the hostile air force,
and then to attack the enemy's armies on the land or navies
on the water and obtain a decision over them."'®

But improvements in aircraft performance, always pro-
jected into the future by Mitchell's enthusiasm, and his
concern with island bases lying along the great circle
routes of the higher latitudes, suggested the possibilities
of air attack against the United States. Those islands
pointed away from, as well as toward, the United States and
perhaps it was political acumen which led him, in the iso-
lationist America of the 1920's, to describe his theory of
strategic bombardment first in terms of what might happen to
New York, not of. what we might do to Berlin. You will re-
member that he called the books in which he laid down op-
erational principles for his offensive weapon, Our Air
Force: the Keystone of National Defense and Winged Defense. *®
But for all his circumlocution, he had by 1925 advanced a
theory of war based on an air attack against the enemy's
national resources rather than against his armed forces, and
had suggested, in his plan for seizing island bases, a means
by which the United States could conduct such a war against
either Europe or Asia. Perhaps his most succinct statement
of his theory appears in Skyways:

War is the attempt of one nation to impress its will on
another nation by force after all other means .... have
failed. The attempt of one combatant, therefore, is to

'8 %, Mitchell, Our Air Force. The Keystone of National Defense (New York,
1921), p. 15.

9Wi.nged Defense. The Deve lopment and Possibilities of Modern Air Power,
Economic and Military (New York, 1925).
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so control the vital centers of the other that it will

be powerless to defend itself,?0

Armies and navies were developed as a means of preventing an
enemy from getting at the strategic spots and with the
advantage given the defense by modern weapons, war had be-
come a slow and bloody affair. But

The advent of air power which can go to the vital centers
and entirely neutralize or destroy them has put a com-
pletely new complexion on the old system of war. It is
now realized that the hostile main army in the field is
a false objective and the real objectives are the vital
centers. The old theory that victory meant the destruc-
tion of the hostile main army, is untenable. Armies them-
selves can be disregarded by air power if a rapid strike

is made against the opposing centers....?!

In December 1925 a journalist wrote, apropos of the
court-martial of the Air Service's stormy petrel, "Mitchell-
ism will remain after Col. Mitchell has gone."®*® In the
organizational dispute which had been the chief cause of his
downfall, Mitchellism scored but limited gains in the Air
Corps Act of 1926 and the formation of the GHQ Air Force in
1935. In the subtler realm of doctrine its influence was
perhaps more important. In that respect we may discern a
right wing and a left wing among the prophet's followers.
The GHQ Air Force did provide in theory an instrument capable
of independent operations, and the nature of those operations
became an issue of cardinal importance for the Air Corps.
With the growing unrest in Europe and Asia in the middle
thirties the problems of national defense were studied with
increasing seriousness, and there were those in the Air
Corps who because of conviction or of expediency were will-
ing to go along with the War Department and the Joint Army-
Navy Board in limiting the role of GHQ's air striking force
to quasi-independent activities. These were largely defen-
sive in character, subordinating strategic bombardment to
counter-air activities and to such over-water operations "in
support of or in lieu of naval forces" as were allowed by
the Joint Action of the Army and Navy of 11 September 1935.%?
2% Skyways (Philadelphis, 1930). p. 253.

2 pid., p. 25s.

22 New York Evening Post, quoted in Isasc D. Levine, Mitchell: Pioneer of
- Air Power (New York, 1943), p. 331.
Farn. 22, a (31).



18 AIR UNIVERSITY QUARTERLY REVIEW

This view is epitomized in an Air Corps memo of 193s:

National policy, geographic location of bases and the
present range of planes which does not permit the air
attack of the national structure of any probable enemy,

dictate the role of the GHQ Air Force as one of air de-
fense and fix its true objective.?*

When in 1938-1939 "hemisphere defense" supplanted "national
defense" as a slogan, this theory was extended to cover new
territories, but strategically it remained much the same.
Ostensibly, at least, the B-29 was designed in 1940 to pre-
vent Axis powers from establishing bases in Latin America
rather than to carry the atom bomb to Hiroshima. In June of
that year an Air Corps general, anxious to secure the aid of
the automobile industry's most prominent pacifist, could
write in all seriousness: "It should not be difficult to
convince Mr. Ford that the bomber, as far as we are con-
cerned, is not an offensive weapon but the best means we
have available to defend the United States."2®
\

IF THIS group of air officers adopted only the early aspects
of Mitchell's thought, the others, whom I have called the
radicals, were willing to accept the whole of his doctrine.
In the early thirties the Air Corps Tactical School came to
be dominated by men of that stamp. This had not always been
so. As late as 1928 the Chief of the Air Corps had rejected
a paper on "The Doctrine of the Air Forces" submitted by the
ACTS commandant because it subordinated the air force to the
ground force.?® But lectures delivered at the school from
1931 on leave no doubt as to the thoroughness of the revo-
lution in thought. One of the instructors has later told of
their difficulty in getting detailed materials for courses,
and something of their reading: Clausewitz (who was "right
in his time"); Frank Simon's The Price of Peace ("a very
good book, too"); "old" Liddell Hart; Goering; and Douhet

2“ACTSStudy of Proposed Air Corps Doctrine Submitted by WPD on 4 December
1934, Mexwell Field, 31 Jesnuary 1935; in AAG 321.9. Doctrine of Air
Corps, Unclassified Files.
Mej. Gen. B, C. Emmons, CG, GHG AF, to OCAC, Commercial Manufacturers of
Aircraft, 12 June 1940; in AAG 452.1 "C" Heavy Bombers.
26 first ind., the Commandant, ACTS to C/AC, 30 April 1928, OCAC to Com-
mandant, ACTS, 1 September 1928; in AAG 321.9, Doctrines of Air Corps.
Unclessified Files.

26
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~ (who "really struck the first blow").?” I believe that the
first English translation of Douhet was a mimeographed
edition done for the school in 1932.%® For the most part,
however, their lectures could have been written with Mitchell
as a sole authority. They taught an offensive type of war-
fare, aimed at the enemy's will and power to resist, in
which the three arms cooperated but in which each arm had a
special mission. The air role, they modestly suggested, was
to attack the whole of the enemy national structure. Modern
war with its extravagant material factors places an especial
importance upon a nation's economic structure, particularly
upon its "industrial web." A nation could be defeated by
disturbing the delicate balance of this complex organization,
which is vulnerable to air attack. Disturbances in this
close-unit web might wreck the enemy's will to resist, but
the real target was industry itself, not national morale.

In two important practical aspects of the air war, the
lecturers went further than had Mitchell. They realized the
improbability of our fighting a major war single-handed: "If
we were dragged into a war which had been precipitated by
other great powers among themselves, we would inevitably
fiud allies. Those allies being themselves within the sphere
of air influence, could provide operating bases for our Air
Force .... [to which] it is possible, with modern aircraft,
to fly direct .... from the Western Hemisphere."?® And they
realized too that to disrupt an enemy's industry by bombard-
ment requires more than random strikes at targets of oppor-
tunity, so that ".,.., it i's a function of peacetime strategy
to weigh the war potential of possible enemies and uncover
those relatively defenseless areas that can be profitably
exploited by our attack."?®

Those practical considerations, as well as the general

a Interview with Brig. Gen, H. S. Hansell at Norfolk nouse, England, §
. October 1943; in Eighth Air Force Files.
Edward Rarner, "Douhet, Mitchell, Seversky," in E. M. Earle, ed., Makers
. of Modern Strategy (Princeton, 1944), p. 489.
Much of the substance of theses lectures may be found in a psper by Gen.
Hansell on'Development of the U. S. Air Forces Philosophy of Air
Warfare Prior to our Entry into World Wer II. The present quotation is
from a lecture by Hansell himself in 1935/6, on The Functions of Air
Power in our Nationsl Economy,
Lecture by Capt. Harold L. George, Air Force Objectives, 1934/5, quoted
in the same source.
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theory, were to assume more tangible form in 1941. By March
of that year, Anglo-American staff conversations had assured
us of advanced air bases in the United Kingdom if we entered
the war.®! And for some time before that the tiny Economic
Analysis Branch of the Intelligence Section in the QCAC had
begun on a modest scale a systematic study of profitable
targets in Axis territories. When the AAF staff was created
in the spring of 1941, its Plans Division (AWPD) was staffed
almost entirely by former instructors of the ACTS, and the
theory they had taught inspired the first of the air planms
for World War II. That document, known as AWFD/1,%* I should
like to submit as Exhibit A for the defense in the recent
debate in Harper'’s on the "military mind." Composed in a few
days of frenzied effort by a handful of officers, including
Hal George, Possum Hansell, Larry Kuter and Ken Walter, it
gave a preview of the European phase of the war which was in
most important respects remarkably accurate. AWPD/1, which
listed the aviation requirements for the so-called "Victory
Program," was incorporated into the Joint Board Estimate of
U.S. Over-all Production Requirements of 11 September 1941--
the famous "secret war plan"published by the Chicago Tribune
three days before Pearl Harbor as a scoop to greet the first
dawn of the Chicago Sun. The air plan contemplated a long
and intensive bomber offensive against Germany which would
reach its climax in the spring of 1944; this alone might
finish off Germany (note the qualification), but provision
was made also for support of a landing on the continent and
a subsequent land campaign.

IN BROADEST outline this theory of the air war was akin to
that held by the RAF, though Bomber Command's Sir Arthur
Harris was more openly confident that Air Power alone could
defeat Germany.®® DBut as to the means of accomplishing the
desired ends, the two air forces differed sharply. Two years
of war had convinced the RAF that only night bombing was
regularly feasible against German defenses, and limited

31u\ited States-British Staff Conversations. Short Title ABC-1. 27 March
1941, Para. 47.
Munition Requirements of the AAF for the Defeat of Our Potential Enemies.
Short Title AWPD/1. 12 August 1941.

33 cee book review by Col. Dale O. Smith in this issue. Editor.
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experiments with the B-17 inclined them to extend this

judgment to the AAF. Night bombing with instruments then

available meant area bombing, and because of the proximity

' of workers' homes to industrial concentrations, the British
tended to stress more than Americans the morale effects of
bombardment.

AWPD/1, on the contrary, was dedicated to the principle
that the German war potential could be paralyzed by }he
destruction of a limited number of strategic targets, vul-
nerable only to daylight precision bombing -- "pickle-barrel
bombing" it was optimistically called. Such bombing had been
taught at Air Corps schools, and under ideal training con-
ditions had enjoyed some success. The origins of this tacti-
cal doctrine are hard to account for -- in World War I
practice and in Air Corps theory as late as 1926 strategic
bombardment was a night operation. Fossibly the American
tradition of expert marksmanship had an indirect influence.
Distaste for indiscriminate bombing of civilian areas, so
general in that old-fashioned world which was ours before
Guernica, Warsaw and Rotterdam, put a premium on accuracy.
So too did the emphasis placed in our national scheme of
defense on attacks against naval craft. The impressive
scores of the 1920's had been made in low to medium altitude
attacks against defenseless ships at anchor. As antiaircraft
weapons improved, superchargers carried bombers above the
effective range of flak; improved bombsights (Norden and
Sperry) and formation pattern bombing compensated partially
for the increased altitude. Techniques and equipment de-
signed for defense against naval forces could easily be
adapted to offensive use against land targets and they were.,
Air strategists considered precision methods to be no more
than a refinement of the principle of economy of force which
was basic to the whole concept of strategic bombardment.

Obviously no one could object to accuracy, though the
objectives in the RAF's saturation attacks were not wholly
1o be accomplished by destruction of a limited number of
pin-point targets. It was the question of feasibility, not
desirability, of precision tactics which distinguished RAF
from AAF thinking. Precision bombing meant daylight bombing,

o I
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and the RAF was convinced from its own and from the Luft-
waffe's experience that such tactics were too expensive
against constantly improving defenses over Europe. AAF
planners were confident that daylight operations could be
conducted profitably. They had urged, somewhat belatedly,
the development of a long-range escort plane to protect the
heavies against GAF fighters, but it was to be late in 1943
before such a plane was to appear. When the United States
entered the European war, the AAF had to depend on the
rugged construction of the B-i17 and B-24; upon the firepower
of tight formations of those planes, each mounting ten .so0
caliber machine guns; and upon the saving grace of 25,000
feet of altitude. In their friendly debates the RAF could
argue from experience, the AAF only from faith. Perhaps even
that wore a little thin at times. Through circumstances of a
sort not always common in war, some of the staff planners
who had given the final theoretical formulation to the
doctrine of high altitude, daylight, precision bombardment
were in command positions when their tactics were first put
to test. One of them has since written that "There were,
frankly, many times when we seriously doubted the practical
adherence to such a high-flown motto."®* Nevertheless, they
were willing, as the couplet runs in Hudibras, to

Prove their doctrine orthodox

By apostolic blonws and knocks.
What more could you ask of a staff officer?

3% Hansell to the author, 24 February 1947.

3he all-important initial crisis of any future war must be met by the
Air Force we have when war starts. We cannot rely on a cadre Air Force,
for during a war of hours, days or weeks, we would have no time to

expand it.,

-- General Carl Spaatz,
in Collier’s
(December 8, 1945)



A LECTURE ON AIR POWER
Major Alexander P. de Seversky

PART II*

ET ME REVERT to my earlier image of two opposing fortresses

shooting it out with long-range weapons as the basic con-

dition of the.next war. The problem it poses is one of
tactics and weapons for such a conflict.

The first World War ended without any remarkable ad-
vances in aircraft. The second, on the contrary, ended with
most startling advances in aeronautical science. Some of the
new inventions and discoveries played only small roles in
the second World War only because, having emerged towards
the end, they could not be applied in sufficiently large
numbers. But their effects on the future of aeronautics will
be incalculable. The greatest impetus to Air Power came in
the closing months of the war, in the application of new
methods of propulsion. At last aircraft obtained their own
appropriate source of power --the jet. The reciprocal engine
which aeronautics had borrowed from the automotive 1industry
is distinctly unsuited for aviation, whereas jet and rocket
engines are ideal for the requirements of aircraft.

With the advent of this engine, aviation is certain to
become the most efficient, the safest and the cheapest form
of transportation. Eventually, I am convinced, almost the
entire express and passenger transport of the world will go
by air, especially over long distances. It will be the most
efficient way of transporting men and goods for the same
reason that long-range aircraft operating directly from our
mainland will be the most efficient way of tramsporting
destruction to an adversary.

I have already emphasized that any base from which we
plan to undertake decisive action ought to be so located
that enemy action will provoke a major, decisive air battle
into which we can throw the whole weight of our Air Power.
But wherever the decisive battle is fought, it will be a

*Part I of this article uas printed in the Fall 1947 issue of the AIR UNIVERSI-
TY QUARTBRLY REVIEW, Vol. I, No. 2.
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struggle for control of the entire air ocean around our
planet.

INOW THERE IS a school of thought that insists we shall be
able to get at enemy targets in the future without combat,
because of the enormous speeds of aircraft. It seems to me
this is repeating an old fallacy. Some of our leaders, before
the recent war, similarly believed we could bomb enemy terri-
tory without combat. That was why the earlier B-17s lacked
sufficient armor and firepower. It was thought they could
rely solely on speed. We all know how tragically mistaken
and costly this notion proved.

We know now that air action in World War II immediately
resolved itself into air battle. Not until we had destroyed
the enemy's Air Power were we able to reach the target un-
molested. We were forced to arm our bombers to the teeth.
The same condition will apply in the future. Even with speeds
of 1000 or 2000 or more miles an hour, it will be several
hours before we reach the enemy and retire -- a period ade-
quate for interception and combat. As long as men pilot air-
craft, hit-and-run bombardment, even with atomic missiles,
cannot be decisive. Control of the air will first have to be
established.

Only with the advent of long-range rockets will it be-
come possible to talk of penetration without combat. The
rocket will in that case become the artillery of the two
"fortresses." But transcontinental and transonic rockets are
still very far off. At the present stage, a rocket that
could be fired from our mainland against a target several
thousand miles away would have to weigh roughly 400,000 tons,
or the equivalent of four battleships. To be effective, a
great rate of fire would have to be sustained. Imagine
sending such a rocket every second or so! We would exhaust
our total wealth in a few minutes.

Suppose that ina few years we could produce commercially
some of the new fuels recently developed in laboratory tests.
With this and other scientific advances, the bulk and cost
of such long-range rockets might be reduced in some pre-
dictable period from four battleships to ome cruiser. But
even "cruisers" fired with the rapidity of machineguns will
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e a fantastic proposition and an impossible drain on re-
ﬁources. It is much too soon therefore to base strategy on
theoretical long-range rocket siege artillery.

Naturally, if and when atomic energy will be perfected
to the point of use for atomic propulsion, the principles of
flight will be wholly revolutionized. While strategy will
still remain essentially unchanged -- it will still aim at
the destruction of the source of enemy power -- weapons and
tactics will then be quite different. Once we possess an
inexhaustible source of power, distance will be annihilated
and range will cease to be a consideration. We will be able
to build any kind of plane, large or small, fast or slow, at
will; only battle or military characteristics will be con-
sidered.

BUT UNTIL that space-annihilating miracle happens, as long
as we must deal with the present known means of propulsion,
range and distance must in largest measure affect the design
of aircraft. Since bigger structure gives more efficient
combination, the size of aircraft will keep increasing as we
strive for longer range. The climax will come when we attain
a range equal to the circumference of the earth. Beyond that,
of course, increase in range will make no sense, since no-
body wants to fly around the world indefinitely. Except for
stunt and record-breaking purposes, that will be the func-
tional limit of range. After round-the-world range is a-
chieved, the size of aircraft may begin to shrink as speed
and performance are stepped up with the progress of science.
In any case, proper military characteristics will be the
primary consideration in design. Such long-range airplanes
will be the backbone of our military strength for some time
to come. Until new materials and fuels are developed, guided
missiles and rockets will be merely an adjunct of Air Power,
in the sense that the torpedo is an adjunct of Sea Power.
Theoretically we can send guided missiles any distance.
But the time is very far off, if it ever comes at all, when
guided missiles can score a final decision. So far, on land
and sea, guided missiles have been weapons of opportunity
which could not by themselves bring a decision. The Germans
had guided tanks controlled by radio and long cables. As
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soon as those guided tanks entered direct armed conflict, it
always developed that human intelligence had the edge and
the robot tanks were quickly destroyed.

I foresee that the same thing will happen in the future
with guided robot airplanes. Human intelligence at the de-
fensive end will tend to take the upper hand. I don't mean
that the guided missiles will not have important functions;
but to give them a primary strategic position and to pour
too much of our national resources into them would seem to
me extremely risky.

You cannot exploit your Air Power to the utmost until
you take control of the air and destroy the opposing Air
Power. Similarly, you cannot exploit guided missiles fully
until you destroy the ememy's electronic power. Please recall
that our electronic impulses diminish roughly in the pro-
portion of the square of the distance. In guiding our mis-
siles, let us say, from the United States to Europe, the
advantage will shift to the enemy's side as soon as the
halfway mark is reached. The nearer the missile gets to
Europe, the smaller the effort needed at the receiving end
to take over control and divert its direction.

Of course, there will be devices to prevent interference
with th. guided missiles. For instance, automatic celestial
navigational means may be found to bring the missile towards
a target with deadly accuracy and without risk of inter-
ception. But to make contact with the target it will have to
enter the field of enemy electronic superiority, and at that
point direction will be changed. Some of the guided missiles
will go through, but the percentage that can actually hit
the targets will be smaller and smaller as defensive methods
are perfected. I believe automatic electronic defenses are
inevitable, and robot planes minus human intelligence will
be easy prey for them.

THE T™WO nations engaged in a technological contest of auto-
matic weapons and counter-weapons will tend to neutralize
and exhaust each other, just as evenly matched fortresses
remain locked in artillery duel until one or the other in-
vests human life to storm the enemy. Automatic devices may
soften the enemy to the point where human attack on the
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Lources of its power becomes practical. At that stage men
will have to jump into their cockpits, fly directly to the
enemy area, and destroy the remnants of its air and elec-
tronic power. After that, we shall have a free choice of
means in accomplishing the final elimination of the enemy.
Only after we have denuded our adversary of air and elec-
tronic strength shall we be able to retire to the Fentagon
building, relax and send our robots to do their stuff. Even
then, however, the job will be done more quickly and eco-
nomically by human pilots than by guided missiles.

When the torpedo first appeared, it was said that it
spelled the doom of the surface navy. It was predicted that
radio-guided torpedoes would be designed to operate through
all the seven seas. But what actually happened? The torpedo
by itself did not become a decisive weapon. It simply pro-
vided an important adjunct to the surface navy. Even thus I
believe that for some time to come guided rockets will simply
be an important adjunct of Air Power. They will be brought
by aircraft within striking distance of the target and sent
to their destination from close range.

For reasons I have already explained, we will not be
able to launch the missiles from conveniently close bases,
since these bases will be untenable. Nor will we be able to
launch them from our mainland, due to lack of range. Delivery
by aircraft therefore appears the only solution. As the
atomic warheads of these missiles grow more powerful, it
will obviously be necessary to deliver them at a safe range
so that the explosion will not destroy the attacking air-
craft along with the target. Such aerial torpedoes, of all
types and sizes, will become the main weapon in our arsenal:
rockets from airplanes to the ground, from ground to air-
plane, from airplane to airplane. These guided weapons may
well become the most important fire-power of our Air Force.
But it will be a long time before they assume any real in-
dependent strategic significance. In other words, the much

discussed push-button war is still deep in the realm of
wishful thinking.

HavinG THUS put rockets and guided missiles in their practi-
cal place, let us see how we can implement long -range air
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strategy with conventional aircraft. Right now we are on the
verge of flying aircraft faster than the speed of sound and
it is quite possible that in a short time jet-propelled air-
craft will fly at 1200 and even 2000 miles an hour. Beyond
such speeds we shall run into problems of heat generated by
air friction. The V-2, for example, at its top speed heated
up to 600 degrees centigrade. Even at 2000 miles an hour we
must therefore expect temperatures that the human organism
cannot endure. This may prove to be the limiting factor, for
the time being, on speed in piloted aircraft.

Speeds of 1000 or 1500 m.p.h. are, I think, quite practi-
cable. They will not materially affect basic strategy.
Tactics will have to be revised, but strategy will remain
the same. Tactics will be affected because the human body
can stand only a certain amount of acceleration. As long as
the pilot flies straight and level, the speed makes no
difference. But when he executes a turn, the radius of that
turn becomes important; acceleration, as you know, is the
function of speed and radius of turn.

I have been flying since 1914. Every time a speed record
was broken, there were assertions that the limit of human
endurance had been reached. This happened when planes flew
at 60 m.p.h., 100, 200 and so on. But endurance depends on
the number of hours you have to sweat it out in the cockpit
and on the hazards of the mission. In the first World War,
I flew bombing expeditions that lasted five hours at 8o
miles an hour. I was not any less fatigued than when I broke
the record from New York to Havana in five hours at an
average speed of nearly 300 miles an hour. :

As far as the sensations of the pilot are concerned, it
will make little difference whether he flies from London to
to Berlin and back at 200 m.p.h., or makes the same six-hour
flight to the Ural Mountains and back at 1200 m.p.h. A six-
hour flight will still be a six-hour flight. Nor will there
be any important change in his efficiency. He will still
have to carry destructive force -- whether atomic bombs,
rockets or guided missiles or all types -- and he will still
have to carry offensive and defensive fire-power. During the
period of flight he will meet all types of hazards and ob-
stacles: other aircraft, anti-aircraft fire, all sorts of
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ockets and guided missiles from the ground.

Thus 'is spite of vastly stepped-up speed, aerial combat
in one form or another will be inevitable. It would be reck-
less to suppose we could build bombers speedy enough to
penetrate the enemy's defenses at will or that, in general,
decisive attack can be carried out without combat. The
bomber of the future will be furiously attacked and will
have to be vigorously defended. It will not be able to carry
sufficient defensive power and must therefore be shielded
by escort fighters. These fighters may take entirely new
forms, but they will remain indispensable. Escort tactics
will bedifferent but basic principles will remain unchanged.
As the battle progresses and enemy defenses stiffen, it will
take more and more fire-power to protect the delivery of the
same amount of destruction.

The bombing or attacking plane reaches a design satu-
ration point beyond which additional fire-power or other
defensive means will have to be carried by separate escorting
planes. This will hold true as long as the atomic bomb can
destroy only a target and must be carried in man-piloted
aircraft. As long as airplanes rather than tramnsoceanic
robot rockets are used, I can foresee no revolution in the
basic strategy I have here indicated.

Though equipment and tactics change, fundamental princi-
ples remain. In spite of the more complicated equipment
coming into use, planning and implementation for the next
war will in some respects be simplified as compared with
World War II. For one thing, planes will be built for spe-
cific missions. In the past we built aircraft to fight in
all kinds of places under all kinds of conditions. We sought
to give them longer range, greater speed and bomb-carrying
capacity. But precisely where we were going to use them, and
under what conditions, we did not know for certain. They had
to be equally effective for the Atlantic or Pacific, the
tropics or the arctic. The design therefore was usually a
broad compromise, with the limitations that any compromise
involves.

I BELIEVE the next war will be different in this respect. We
shall build for a definite target, for the solution of a
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definite problem, to meet a known set of conditions. This
time the potential source of danger, the potential enemy,
has been limited to a definite area. We are in a position to
plan and build Air Power uniquely suited for the job inview.
Qur aircraft will be, so to speak, tailor-made for a specific
job. When a problem is known in advance, the task of the
designers is greatly simplified. Many things can be done to
enhance performance that were not possible in a general-
utility aircraft. The planes will tend to assume the charac-
ter of siege artillery put in place for the most effective
use against a specific spot in the enemy fortress.

To illustrate what I mean, consider a bomber like the
B-36, which can carry ten tons of bombs over a range of
10,000 miles. Since we know exactly from what base and to
what destination the bomber will have to operate, we can
equip the base in such a way as to relieve this bomber of
its landing gear. We can thereby increase flying range by 30
percent or increase load-carrying capacity for additional
bombs or additional defensive armament. Naturally, the base
will be of a rather more elaborate character. It will have
some sort of catapult and landing and arresting devices
instead of the orthodox concrete runway. Such a base may be
more vulnerable to enemy attack. Over-all strategic con-
siderations will dictate the decision.

Aircraft without landing gear is only one of many in-
novations that suggest themselves. In studying the imple-
mentation of long-range strategic plans based on long-range
aircraft action I came to one rather interesting conclusion;
namely, that with the advance of jet and rocket propulsion
the seaplane may become-aerodynamically and tactically a
more efficient aircraft than a land plane.

I realize, of course, that these views come at a rather
inopportune time, when we seem to have agreed amicably with
the Navy that it will have jurisdiction primarily over all
water-based craft while the Air Force will exercise control
primarily over all land-based craft. But I recall that the
Navy, on second thought, has requested to retain some land-
based aircraft primarily for long-range reconnaissance work.
There is no reason therefore why the Air Force should not
develop its own water-based airplanes if these are needed
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or Air Force tasks.
In the final analysis, it does not make any difference
hether an aircraft rises from water, from land, or from a
atapult. The important thing is what it is designed to do
fter it becomes airborne. If it carries attack to the
strategic enemy installations and is capable of sustaining
an air battle, then such a plane belongs to the Air Force.
. If, on the other hand, it is designed purely for the purpose
O enhancing the efficiency of ships and naval task forces,
then the plane is part and parcel of the Navy. -
Tactically, the advantage of the water-based aircraft as
against land-based lies in the lesser vulnerability of its
- bases to atomic bomb attack. In atomic warfare, a single
bomb will unquestionably be able to dispose of one mar-
shalling strategic airdrome. Our fleet of striking aircraft
will be a very formidable armada. It will consist of planes
weighing, on an average, approximately 1s0 tons each.
Obviously it would be impractical to equip ourselves
with an infinite number of strategic air bases, so that the
destruction of any number of them would not affect opera-
tions. However, it would be unsound to pour billions of
dollars into concrete and hangar space which could be
liquidated by the explosion of a few atomic bombs. Further-
more, thus far the only defense against atomic bombs is
distance, which means the widest dispersal of planes, equip-
ment and facilities. Unfortunately the topography of the
earth is not on our side -- such freaks as Muroc lake are
few and far between.
Water provides an unlimited expanse for take—off area.

You can disperse your strategic facilities as widely as re-
quired. The loading and maintenance facilities do not
necessarily have to be permanent shore installations. They
can also be movable. Thus, while an atomic attack against a
water base may result in the destruction of a few planes and
some maintenance facilities, operation of the striking force
could continue without interruption by moving the whole
installation only a few thousand yards.

- My own study of atomic bomb action against Nagasaki,

Hiroshima, and later at Bikini, convinced me that in future

warfare water may prove to be a very efficient base for the
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Air Force in being.

In the past, of course, the performance of land planes
was so much superior to that of sea planes that the idea
would have been unthinkable. However, with the advent of
rockets and jet propulsion the differential in performance
between the two types is rapidly diminishing. Use by the Air
Force of both types of aircraft will serve as an insurance
against any contingency that might impair our ability to
sustain a strategic air offensive.

INOW LET US turn to the subject of supersonic speeds. Many
years ago, I recall, it was predicted that airplanes would
never exceed 300 m.p.h.; that pilot and plane would disinte-
grate beyond that speed. But we broke through 300 miles with
the greatest of ease. When I returned from a European trip
in 1939, just before the war started, I predicted that air-
craft would soon attain speeds of s00 m.p.h. My Board of
Directors felt it necessary to issue a press statement
asserting that in forecasting such fantastic speeds I was
spéaking only for myself and not for the Seversky Aircraft
Corporation. The joke of it is that the very aircraft I
designed, equipped later with more powerful engines, water-
injection and special propeller, did reach the so00 miles an
hour mark.

Today there is the same fear and skepticism about 1000
miles an hour. Again I wish to put myself on record that it
will be just as comfortable cruising at 1000 miles as it is
today at soo and 600 miles an hour. I had the good fortune
to fly the ME-262 twin-jet aircraft in Germany. Then, not
long ago, in England, I piloted the jet Vampire plane with a
speed of s40 m.p.h. In testing the latter plane I couldn't
resist satisfying my curiosity as to what would happen to
the aircraft when it reached compressibility. I pushed a bit
downhill, reaching the neighborhood of 600 m.p.h. A lot of
things did happen, but the aircraft stayed together and I
was able to get back safely and soundly. I was luckier than
Geoffrey De Havilland, who flew the next, more advanced type
of Vampire. No one knows exactly the cause of his disaster
but presumably the plane disintegrated when it hit com-
pressibility.
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In flying these jet planes I did not encounter any extra
ain or discomfort. On the contrary, I found them more
asant, quieter, simpler to operate. I'd fly a jet plane
day in preference to the conventional aircraft. Those of
u who have flown jets will no doubt agree with me. I am
nfident that there will not be any different sensation
ying at 1000 or even 2000miles an hour, as long as violent
celeration is avoided. Provided the aircraft is properly
signed, flying at those speeds will be as comfortable as
t subsonic speeds.

srankly, I feel we are on the wrong track 1n our present
ttempts to break through transonic speeds. The Army XS-1
nd the Navy Douglas are designed for this purpose, but
hese planes differ very little from conventional aircraft.
hey will therefore have to be driven through transonic
peeds by sheer force of thrust, supplied by a battery of
ockets. It's rather like driving a nail head forward in-
tead of with the point. If enough sheer force is exerted, a
ail could be forced through in that manner. The same princi-
ple applies to the conventional aircraft -- with sufficient
thrust, the break-through may be possible despite superfluous
drag.
: Ucquestionably a lot of useful data will be learned in
ithis fashion. But it is not the kind of plane, I'm sure,
that will be the answer to comfortable supersonic flying.
Because the supersonic plane will be an important weapon in
future long-range aerial warfare, ] have devoted considerable
time to its problems. I have reached the conclusion that it
will not be possible to design an aircraft along conventional
lines that will be correct for both super- and subsonic
flight. An aircraft flying at subsonic speeds would not be
practical or stable for supersonic flight, and vice versa.
Fach type calls for its own geometrical configuration. To
embody both configurations in one craft presents serious
mechanical problems.

But they are not insoluble problems. Personally I am not
disheartened by the claim that the complications will defeat
the advantages of the plane. History repeats *itself. When
the first retractable landing gears and flaps were suggested,
a great many people objected on the ground of structural
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complications. It was said the additional weight would off-
set the additional benefits. Yet today those things are
universally used. Studying the possibilities of aircraft of
variable geometrical configurations, I am inclined to be-
lieve that the complications are not so formidable as to
make such planes impractical. And once we design an airplane
that can adapt itself to both regimes of flight, we will not
have to worry about flying comfort at supersonic speeds.

There have been forecasts that when the aircraft hits
bumps or pockets at tremendous speeds the shock will hurt
or even kill the pilot. This simply isn't so. No such sen-
sations need be expected if the craft is properly designed.
Imagine a piece of wood that bobs up and down on top of a
wave, making violent vertical oscillations. Suppose you
saturate the wood with water until its specific gravity is
very close to that of water. You will then find that the
piece of wood no longer bobs up and down; the waves roll
over it and the wood maintains a constant position in the
water -- just as a submarine in its semisubmerged condition
does not oscillate but stays put, with the waves rolling
over its decks.

THE SAME relative conditions will prevail for a properly
designed supersonic aircraft. The aircraft of today operates
at high speed at the minimum angle of attack, or minimum L
over D. It is only natural therefore that when it strikes an
up-draft, the result is equivalent to an instantaneous in-
crease of angle of attagk, with violent increase of lift --
the airplane zooms upward. But if the aircraft travels con-
stantly at a maximum angle of attack, close to the maximum
L over D, it will not zoom when it hits an up-draft. In
fact, it may even settle down; because in that case further
increase of the angle of attack brings you to the point
where 1ift no longer can increase and may even drop.

That is why I am not worried about supersonic speeds.
Testing my own aircraft at terminal velocity, flying jet
planes -- and somehow I can think and design better in the
cockpit than %t my desk -- I was convinced that an aircraft
can readily be designed suited to both regimes of flight.
In such a plane the pilot can be an efficient warrior at
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personic speeds.

After the last war there were few people in this country
ith engineering minds who also had combat experience. That
is why, in spite of the brilliant engineering talent avail-
ble, we went into the war with inferior combat planes. We

Eimply did not have the necessary scientific, analytical
}nowledge of the tactics of aerial warfare. The one exception
was in the theory of strategic bombardment, which found ex-
pression in the multi-engined, long-range bomber. Even in
‘that case, however, as in the other types, tactical pre-
requisites like adequate fire-power, armor, self-sealing
‘tanks, etc. were lacking, so that we were placed at the
bottom of the list,

Those few of us who did have combat experience had a
hard time selling tactical ideas to our Materiel Division --
and found it practically impossible to sell them to the top
echelons where final decisions were made. The fine engineers
turned out by our universities between the two wars were
concerned primarily with building perfect flying airplanes.
They were almost antagonistic to problems of combat pre-
requisites, since these often clashed with aerodynamically
good design for a comfortable cross—country flight.

Today the picture has changed. We have a great many
young men of engineering and inventive mind who have also
had several years of combat experience. I feel sure that
this new crop of creative brains, backed up by tactical ex-
perience under war conditions, will yield wonderful results
in the near future. This factor of experience is precisely
what the United States Air Force lacked in the past. What-
ever the future picture may be in terms of quantity, we have
reason for optimism in terms of quality.

We have always talked about scientists and tacticians
getting together to implement strategy. But that depends on
the kind of scientists. I don't think we will go far if we
intermingle abstract or basic scientists with tacticians.
Basic scientists are at their best in laboratories. It is,
rather, the applied scientist who ought to work hand in hand
with the strategist and tactician. It is that combination
which will give us the practical weapons of today and to-
MOTTOW.
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My experience has been that when the tactical min
governs the creation of weapons they come nearer to th
realities of actual combat needs than if they reflect the
drafting board mind. In my own case, I know that if I ha
not had combat experience in the last war, P would not have
thought of the long-range escort fighter. It was not because
of any extraordinary mental endowment that I was convinced
of the need for developing an escort fighter. It was as a
result of actual combat war experience.

IT HAPPENS that I was in command of the fighter force of the
Baltic Sea in 1917. All our bombers were flying boats which
could not shoot backward and were therefore incapable of
defending themselves against stern attack. The natural pro-
cedure for me was to provide escort fighter protection --
and it worked. Then, when I came to the United States and
began to design my first military aircraft I immediately
thought of the escort fighter. I approached the problem,
that is to say, not .from an engineering point of view but
from the tactical point of view.

First I analyzed the course of development of both
bombers and fighters. I observed that it took about three
times as long to develop a bomber from combat requirements
to operational use as it did to develop a fighter plane. If
you build combat and defensive efficiency into the bomber so
that it can defend itself against fighters, it can proceed
with bombardment without fighter support. But in actuval war-
fare each side seeks to improve its aircraft as fast as
possible. It is not as easy to enhance the military charac-
teristics of the bomber as of the fighter. The fighter there-
fore tends to overtake the bomber in the matter of superior
military characteristics.

If you start a war with a relatively superior bomber as
against the prevailing fighter, and the war lasts more than
two years, the fighter is bound to out-perform the bomber.
Therefore additional defensive fire-power must be provided
by escorting aircraft. Suchis the role of the escort fighter.
With the additional fire-power provided by the escorts, you
not only enlarge your aggregate fire-power but also increase
the reach of that fire-power. The combined bomber-fighter
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rce can destroy the enemy's Air Power in the air, and 1t
also destroy and pin to the ground the opposing fighters
hich try tointercept the bombing expedition. This relation-
ip between fighter and bomber remains until some new type
f bomber comes into existance to offset fighter efficiency
f— after which the process repeats itself and the fighter
again outdistances the bomber in military effectiveness.

In the next war, no matter how efficient the bomber may
be at the outset, we shall not be able to carry out sus-
tained bomber offensives as the war progresses unless we
bring escort fighters into play. The fact that single-seat
fighters firing only forward were used for escort in the
last war does not mean that they will be practical in the
next war. They were really a makeshift. The escort fighter
of the future will be different; specifically designed for
its functions. As a matter of fact I personally designed
such an escort fighter and it is a pity that we did not have
an opportunity to test it under combat conditions. The es-
cort as | conceived it was not a makeshift but designed for
its special tasks. It had extremely flexible fire-power and
truly represented a detached bomber turret that could fire
in all directionms.

INDEED, some experiments in that direction were made during
the war. Some of our Liberator bombers were stripped of all
extra equipment and additional guns were installed. But the
makeshift character of this adaptation lowered performance
so sharply that those Liberators were not even able to keep
pace with the bombers. Faulty embodiment thus compromised an
otherwise correct principle. Obviously the escort fighter
should always be greatly superior in performance to the
bomber as far as speed and maneuverability are concerned.
The future bomber will have hundreds of millions of
dollars worth of atomic warheads in its bomb-bays. It will
represent a tremendous portion of national wealth and effort.
The bomber will have to go through. And the job of the escort
fighter will be to make this possible. That is why it will
differ greatly from the makeshift types employed in the past.
Another exemplification of the tactical approach to
design is provided by the P-47 Thunderbolt fighter. 1

&/
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designed and built the prototype of this airplane in 19384
before I left the Seversky Aircraft Corporation, which was
then renamed Republic Aviation. It is no longer a secret
that I was forced out of the company precisely because I
insisted on developing that P-47 prototype. I was accused by
the company, and by Washington, of investing company money
in utterly unrealistic aircraft. But when war came, it be-
came clear that the design was more realistic than the
existing types of fighter. General Emmons' board was created.
This board took my fighter plane off the shelf, brushed off
the cobwebs and put it into production.

The point I want to make is that this plane answered
tactical combat demands because it was not the product of
purely engineering concepts; because it reflected tactical
thinking. I used my engineering knowledge merely to reduce
to practice the tactical requisites as I visualized them in
relation to actual combat requirements. I would be more than
human if I were not deeply gratified by the comments of
pilots who flew the P-4% in combat. They praised the very
features of the plane which I incorporated as a direct
consequence of the lessons I learned in the last war.

Take, for example, the choice of engine. A great many
pilots have praised the air-cooled engine as being practi-
cally immune to enemy fire. It was exactly that feature of
the air-cooled engine that led me to insist on the Pratt &
Whitney double row. In the course of the first World War we
had both types of engines, air-cooled and liguid-cooled.
Planes with liquid-cooled engines either did not come back
at all or came back unscathed. There was very little main-
tenance activity in their hangars. Planes powered by air-
cooled engines returned in a ratio of at least five to omne
as compared with liquid-cooled. They came back badly damaged,
so that their hangars were always humming with activity, but
they survived combat conditions.

IN DESIGNING a fighter plane I was eager above all to endow
it with what might be termed "combat vitality." In that
respect my war experience demonstrated that under identical
conditions the air-cooled engine had roughly soo percent
more combat vitality than the liquid -cooled type. That was
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why, when I discovered that our American pursuit aviation
as chained entirely to the Allison engine [ decided to
reak those chains and stick to the air-cooled Pratt &
Whitney. Moreover, at the time the air-cooled engine was
hlready developing 2000 horsepower, and I was not impressed
with the claims made for the Allison type. I felt sure that
‘those claims would not materialize in time to serve us in
‘the war that was under way.

To increase combat vitality further, I decided to also
increase the area of the fighter's control surfaces by 15
percent. This too was dictated by my tactical experience. I
remembered that in the first war we had instances where air-
planes lost part of their controlling surfaces in combat.
They were able to fly back, but crashed in landing due to
lack of control at slow speeds. The aerodynamic experts
before World War II resisted my modification of control
surfaces. They considered it unsound. They argued that it
added unnecessary weight and increased the danger of flutter
at high speeds. They did not believe an aircraft could be
designed to fly with injured control surfaces. They demanded
that I reduce my surfaces in line with the "book of in-
structions." Fortunately a pilot at Wright Field taxied into
my plane and chewed off the wing tip and ailerons. Everyone
assembled around the damaged plane to see what could be
done. I asked for a hack-saw, sawed off a few feet of my
wing, aileron and all, jumped into the, cockpit and took off
for home. That convinced even the skeptics.

Against that background you will appreciate why I am so
happy when I hear P-47 pilots assert that they owe their
lives to the combat vitality and ruggedness of the aircraft.
These features are not accident or guesswork but the result
of experience -- the result, also, of close and continuous
association with the airmen of our Air Force. I practically
lived at Selfridge Field. I used to fly with them to the
maneuvers, to Oscoda proving grounds to fire the guns. I
know that the prototype of the P-47 would not have been as
good an airplane if it were not for the combined efforts of
tactician and engineer.

[tiswith this in mind that I declare that tactical con-
siderations should provide the starting points in planning
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the military characteristics of new weapons. I am happy t
note that such is the guiding principle at the Air Univer
sity. This school, of course, has been planned primarily to
prepare aerial strategists and tacticians. But, as I have
tried to make™clear, it is the strategist and the tacticiad
who must take the lead in shaping the new weapons of Air
Power. The greater your comprehension of the military science
of tomorrow, the closer your weapons will be to reality.

If you are correct in your tactical assumptions, your
weapons will prove right in the future without the necessity
for proof in battle. Those who create new weapons must
realize what the weapons are for. The tactician must analyze
the lessons of the last war and interpret them for the con-
ditions of the future. The principles we learned in World
War II must be adapted to the new technological conditions.
Only thus will we make sure that the newly forged weapons
will perform exactly as we want them to perform in actual
combat.

But finally we have our own Air University. Now the
science of aerial warfare can take definite shape and give
our country the scientific background for projecting designs
into the future with assurance. Hereafter we shall not
merely design racing airplanes with greater range and greater
carrying capacity, and then, as an afterthought, see if we
can turn them into military planes. Wiih the knowledge
gained in the last war, organized into a science in this
school, every weapon will be designed for a definite stra-
tegic or tactical mission.

Our strategic picture is clearer than ever in the past.
If a new war comes, we know the direction from which it will
come and the tasks which it will set for us. We are in an
1deal position for clear thinking, clear planning and the
creation of appropriate weapoms.

e -
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air Power knows no physical barrier--and that is as true for air
forces of other nations as for ours.

-- General H. H. Arnold,
in American Legion
(August 1947)



| IDEOLOGICAL WARFARE
X Wing Commander E. A. Howell, RAF, (Retired}

RESIDENT TRUMAN speaking in March of 1947 said: "The
Ppeoples of a number of countries of the world have re-
cently had totalitarian regimes forced upon them against
their will." At the time, he referred specifically to Poland,
Rumania and Bulgaria. He continued: "At the present moment
in world history nearly every nation must choose between
alternative ways of life. The choice is too often not a free
one." The WNashington Post, in an editorial commenting on the
speech said: "This is breathtaking in its literal impli-
cation. It takes into account and is aimed at countering the
new technique of aggression. It is as much a tocsin as a
policy, a weapon in itself as much as the threat of a weapon."

In fact, most people have been aware for some time that
an unseen war is raging in every corner of the globe. In
China, Indo-China and Indonesia are fought civil wars of
arms. The Moslem world from China to Morocco is seething. In
Persia and Palestine racial and religious differences have
long been threatening armed conflict. In Europe, there is
civil strife in Greece and Poland. In other regions con-
ditions of unrest are manifest. In Britain and America the
symptoms of division are to be seen in industrial disputes,
which tend to become progressively more and more heated. In
Germany and Japan and in many other countries, totalitarian
weeds are still flourishing in ground where we wish to cul-
tivate freedom, democracy and peace. Across the world,
divisive ideas that set race against race, class against
class and creed against creed, are gaining ground.

War is armed conflict between sovereign powers; the aim
of war is to secure control over the enemy. In the past, this
has been achieved mainly by force of arms. Today, it is
being achieved increasingly by force of ideas. Hitler occu-
pied Austria and Czechoslovakia without fighting. The Japa-
nese won a decisive psychological victory in Manchuria. The

41
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cases of Poland, Rumania and Bulgaria, quoted by the Presi
dent, are more recent examples of similar campaigns.

These ideological assaults are not based on entirely newf
techniques. Genghis Khan employed the invincibility myth to
weaken enemy defenses. Many great commanders have deliber-
ately used similar methods. The religious wars are full of
such examples. The campaigns of Napoleon, Nelson and Marl-
borough provide interesting studies, and the last war is
full of these instances on both sides. One time-honored
ideological weapon is terror. French children to this day
are warned that Marlborough will come for them if they are
naughty. Cruelty to prisoners and to occupied peoples has
often been used for similar reasons, though it has frequently
boomeranged on its propoments.

But these weapons are the bows and arrows of ideological
warfare. Today its range of weapons is at least as complete
as for any other aspect of war. The weapons operate in every
country and 1in every sphere of every country, so that they
reach and touch each home and person. The reason for this
emergence of ideas as weapons in recent years lies to some
extent in the increasing literacy of ordinary citizens all
over the world, which makes it possible to reach them by the
printed word through the press and through books of all
kinds. The spoken word, too, has been given wings by the use
of radios, and the drama has multiplied its psychological
value a thousandfold with the development of the cinema. The
spread and efficiency of twentieth century communications
has opened new doors to men in search of power. And these
men have developed weapons in the sphere of ideas equivalent
in their effectiveness to the atomic bomb.

Sometimes ideological assault is merely the prelude or
softening process before an assault with arms. Hitler's
campaigns in 1939-40 in France, Belgium and Holland are ex-
cellent illustrations. In other cases, as we have seen, the
psychological attack may be sufficient in itself. In any
case it has been used by all the totalitarian powers in the
last twenty years as their primary means of gaining control
over men and nations alike.
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HE IMFLICATIONS of this for those responsible for national
fense are obvious. In the past, nations have been concerned
rimarily with armed defense. Now they must also prepare a
sychological defense. To do this, what an ideology is and
how it operates in what has been called the internal offen-
%ive, must be clearly understood. The importance of this can
pardly be underestimated, for the liberties of whole nations
—- the destinies of mankind itself -- are at stake.
Ideology is the science of ideas. An 1deology is a set
of ideas which operates as a force to activate and control
people. In its simplest form it is an idea charged with

passion. Ideas alone canm only affect the mind -- and 1in-
tellectual conviction is but a weak spur to action. The
great human forces are seated in the subconscious -- in the

emotions. They are born in the heart, rationalized in the
mind and expressed in human action. Men are motivated by
passion much more than by conviction. For an ideology to be
powerful, therefore, it must reach and move the heart.
Having done so, it must also provide a focus for the activity
it generates. Thus it needs to have three components --
faith, fire and focus -- a philosophy to convince the mind,
a passion to move the heart and a plan to occupy the ac-
tivity.

With those componenis an ideology becomes a world force,
because it mobilizes men to organized action for or against
it. It has universal application because human nature is
universal, and it is rooted in human nature. Its plan en-
sures that the activity it generates flows into organized
channels with a common aim in view.

No geographical, racial, economic or military walls can
keep out an ideology. Ideas penetrate all material barriers;
and they can be expressed 1n many forms and carried in a
variety of vehicles. The expression and carriage of ideas is
a new art of war in the modern age, and the mobilization of
hearts and minds can be of as much importance to military
victory as the mobilization of armies.

The ideologies which have swept across the world in
recent years are new forms of old ideas. The idea of the

' super-race, from which Germany and Japan derived their
' strength, is as old as organized men. The superclass is
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another modern form of an ancient myth. Men moved by emotion
are not objective; the weakness of the Nazi philosophy,
which must have been apparent to countless thoughtful citi-
zens, did not matter when the masses ceased to be unbiased
and desired passionately to believe it. A little faith is
bolstered by a big fire. Inconsistencies are easily ration-
alized and hidden by powerful wishful thinking. The concen-
tration camps and secret police, the injustices and tyranmy,
the sufferings of millions which occur wherever dictatorships
flourish, are readily overlooked by the eyes of men blinded
with bitterness or with the desire for power and position
for themselves and for their nation.

People who see these evils clearly frequently acquiesce
in them through fear of the consequences if they do not, and
most dictatorships dispose of expressed opposition ruth-
lessly. Every society is made up of the convinced, the
acquiescent, the indifferent and the dissident. If the con-
vinced are ruthless, the acquiescent appease, the indifferent
follow, and the dissident are eliminated. A fundamental
difference between a dictatorship and a democracy is in how
each deals with opposition, one persecutes and the other
tolerates; dictatorships eliminate opposition, democracies
outvote it.

It is difficult to define dictatorship, or democracy, or
tyranny, or freedom, or any of the other key words in an
ideology. Democracy is government of the people, by the
people, for the people. But totalitariam governments always
claim to represent the people, and freedom is a word of
many meanings. Freedom for what? To do as we please? That
leads to anarchy. To do as we ought? Or to do as we must?
When does freedom end and tyranny begin?

In practice there is no such thing as absolute dictator-
ship or absolute democracy -- both are relative. Every
democracy has to employ some coercion and every dictatorship
allows some freedom. The ordinary laws of every country have
to be enforced and the ordinary man of every country has to
feel that he is free. Nevertheless the differences are real
and vital., Dictatorship aims to control while democracy aims
to free. Society depends on teamwork; democracy believes in
teamwork by consent, dictatorship in teamwork by coercion --
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hence the purges and secret police. Democracy depends on
people being unselfish, dictatorship on people being fright-
ened. Dictatorship is based upon an ideology of demand,
democracy on an ideology of give.

‘UVEEN PEOPLE are motivated by a demand -- to obtain some-
thing they do not have or to retain something they do have
-- and translate that demand into behavior, the result is
the age-old clash between the Have-nots and the Haves -- the
Grabbers versus the Grippers. One is largely impelled by
greed and the other by fear, though greed and fear are
present in both. These are deep-seated and powerful human
emotions; their development leads to bitterness, bitterness
to hatred and hatred to war -- the war of the revolutionary
versus the reactionary, so-called left versus so-called
right. The German and Japanese exclusive nationalism was
born from the emotions of the dispossessed and reared on the
ambitions of the greedy. Marxist exclusive internationalism
derives its power from the same source.

To focus a philosophy of demand into political action a
common human failing is employed; the technique is to blame
the wrongs of the many on a selected few. This discriminatory
practice is as old as mankind. [t is always more satisfactory
to blame someone else than to accept any personal responsi-
bility for injustice. Marx blamed a class for all the evils
of society, Hitler blamed a race, both mobilized millions in
fierce ideological wars. Every dissatisfied man or woman is
a potential victim of this practice. And who is completely
satisfied -- all the time? That is why a philosophy of
demand will always strike a chord in every breast and begin
to create division among people; division develops into
bitterness, and bitterness into anarchy or war.

Discrimination flourishes on dissatisfaction, and be-
comes acute when dissatisfaction grows into resentment,
Countries in which there are good grounds for resentment are
the most liable to fall under psychological attack. Lenin
mobilized the discontent of the oppressed masses in Russia;
Hitler fanned the bitterness of a defeated nation into the
fanaticism of Nazi Germany. Today, the countries in which
there is most reason for discontent are often those in which
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ideological conflict is most advanced.

When people are motivated by the wish to give, and be-
have accordingly, the result is the reduction of discontent
and the development of a free democracy. Unity between
people is fostered by each caring for the needs of the other;
it is the opposite process to the divisive action of a
philosophy of demand. The degree of democracy possible in
any society is directly proportional to the degree of un-
selfishness of the people; this is the strength as well as
the weakness of democracy. Democracy is a balanced organism
where dictatorship is a rigid organization, it is a spirit
rather than a rule. This means that it is capable of working
better, since really good teamwork cannot be enforced -- it
must spring from the spirit of the people who want to work
together. Society depends upon human relationships; democracy
develops harmonious relationships; dictatorship, forced
relationships. If teamwork is not achieved by free will, it
must ultimately be enforced, or there is anarchy. It re-
quires motive force, and this can be any of the great human
motives -- love, fear, greed or hate. Democracy believes
that teamwork can and should normally be obtained by toler-
ance,.while all dictatorships rely ultimately on teamwork
through fear. Totalitarianism accepts human frailty and im-
poses the fear motive, democracy believes in human change
of heart and encourages people to co-operate because they
choose to of their own free will. Democracy and freedom go
hand in hand.

Under a philosophy of demand, exclusive nationalism and
internationalism are developed, whereby race is set against
race and class against class. Under a philosophy of toler-
ation, supernationalism flourishes. Nationalism can be a
selfless and unifying force in a world community when it is
inclusive -- where it visualizes the inclusion and benefit
of all mankind in its aims. Supernationalism is inclusive
nationalism and it is the natural program of anyone who
loves his country and wishes everyone outside of it to
participate and benefit with him. It is the Western tradition
of statesmanship in every democracy, and the best of our
leaders in Britain and America have held to these ideals in
developing the Commonwealth and the United States. It is the
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rinciple of the family of nations held together by community
f spirit rather than by pacts and treaties.

N UNDERSTANDING of these fundamental principles is neces-
sary to a study of the present world clash of ideologies. In
Every country determined groups of men are at work propa-
gating philosophies of demand of one kind or another. The
aim in every case is the same -- to gain control in the
country concerned. As a result of these activities a world-
wide trend is observable wherein each country is tending to
divide more and more definitely into right and left. Extreme
groups are gaining numbers by accusing all who are not wholly
with them of being against them, in this way the middle
disappears; it is a process of human fission which is much
more dangerous than atomic fission.

Some say right is wrong and left is right; others that
right is right and left is wrong, and many say right is
right and left is left and never the twain shall meet. The
real clash, however, is not between right and left but
between the right and wrong in both -- it is not who is
right but what is right that matters.

The basic question is thus an ethical one of right and
wrong. And here one is driven to take sides. There can be no
armistice with injustice, peace is the total victory of
right over wrong. Here, the materialist is at fundamental
issue with the idealist, because right and expediency are not
always the same. In such cases the idealist cannot compromise
because compromise with wrong is defeat for right. Material-
ism accepts expediency and undercuts the basic faith of
democracy, damping its fire. The spread of materialist
thinking and living in the democracies is the reason why
democracy's ideology is less active than the ideologies of
demand, and this is its greatest danger, for it leaves the
field open to the enemy.

A psychological offensive aims to make an ideology domi-
nant in the society against which the offensive is directed.
As in other military operations there is a method and a plan
by which the aim is achieved. This plan is basically the
same for any ideology. It can be divided into four phases:

(1) The general bombardment of people with ideas. This
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is the cultivation of the soil ior the ideological plant.

(2) The capture of the psychological channels (press,
radio, films, etc.)

(3) The capture of the focal points of power (government,
fuel, transport, utilities, police, etc.)

(4) The consolidation of gains.

Since ideas cannot be interdicted by normal barriers,
all four phases are usually put into operation simultane-
ously. The affensive is developed into a weapon rharged with
the high explosive of an ideology —-- its passion. Every
possible form of the basic idea is repeated through the
press and radio, speeches and personal contacts, books and
magazines, pictures and music, plays and films. In time, by
the continual impact of ideas charged with passion, the
minds and hearts of people are affected. They tend to become
more and more fired by the passion, convinced by the phi-
losophy and active in the plan. Finally some are captured,
body and soul, and become the nucleus of the ideology.

Like an armed offensive, a psycholrgical offensive has
its strategic and tactical phases. The strategy is concerned
with the over-all direction and focus of the offensive and
the tactics with the detailed use of weapons to assault
specific objectives. For example, there is a clearly marked
strategy to create division between Britain and America. In
the tactical phase this takes the form of an assault on the
uniting factors of culture, economics, religion and world
pokicies.,

The ideological strategy should be and usually is closely
linked with the grand strategy of the nations concerned. The
psychological assault in the Middle East -- designed to
create division there -- is linked strategically with the
control of oil and of world sea and air communications.
Britain has always had a vital interest in preserving the
freedom and stability of the Middle East because of her
Commonwealth communications and now, more than ever, because
of oil. Any potential military threat there is a threat to
the 1life of the British Commonwealth. Today, that threat
exists in the ideological assault now raging whose fruits
are so evident in Greece, Persia, Palestine and Egypt and
whose activity has now drawn the United States into action.
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gncidentally, a revealing comment was made on President
Truman's speech in an editorial of the British Communist
baper, The Daily Worker. It said: "Wall Street is about to
take over Greece and Turkey . . . which . . . are now to
become Colonial appendages of the United States." In each
case, as the division sown is reaped in anarchy, there is
the opportunity to present the ideology of demand as a way
of 1life which answers the problem. Difficulties arising
between Britain and America are attributed to the capitalis-
tic system or so-called "dollar diplomacy," and troubles 1n
Palestine and elsewhere to "British Imperialism." Always,
the suggestion is that the troubles would not have occurred
with, or would be righted by, a totalitarian way of life
such as communism. The successful propagation of this fallacy
is the road to power for the groups of men who serve and
invent 1it.

A TYPICAL EXAMPLIE of the use of an idea in this way is the
case of the Anglo-American loan issue. This was developed on
both sides of the Atlantic as a psychological weapon to
divide the two great democracies. Americans were encouraged
to think that the loan was to assist "British Socialist
Imperialism." In Britain it was represented as a clever move
on behalf of "capitalistic Wall Street." These two simple
fallacies were invested with the bitterness of anti-British
or anti-American feeling, ana were so assiduously propagated
that they did tend to divide the allies. This controversy
over the Anglo-American loan was, of course, only one of
many such weapons designed to accomplish the same objective,
The division of Britain and America is ome of the great
strategical aims of the anti-democratic forces. The merits
or demerits of the loan or of any other issue may be argued,
that is not the point, but its use in this way to divide
friends is typical of the ideological assault.

An interesting feature of this type of weapon is that it
can be used by anyone. Most of the people who propagate an
idea are unconscious vehicles for the ideology. They would
object strongly to being identified with the whole phi-
losophy, but they will subscribe sincerely to some facet of
it which appeals to them. These are the so-called 'fellow-
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travelers' and it is through the activity of countless such
people that an ideology flourishes. In the example mentioned,
very few of the people who took part in the controversy over
the loan would have done so if the objective had been clearly
understood as aimed at creating feeling against the other
country. The loan itself affected most people financially,
and was thus the object of keen controversy, which was
easily developed into a focus for ill-feeling. It is simple
for any organized psychological force of the right or left
to transfer sincere opposition to a thing into bitter oppo-
sition to peéople connected with the thing. In this way an
intellectual objection becomes invested with emotion and the
result is an ideological weapon directed against people.

It is plain that although certain broad principles apply
to all psychological offensives, the application of them
varies according to the nature of the ideology. Totalitarian-
ism believes in the means justifying the end. It can there-
fore be ruthless in the employment of its weapons and it
inevitably becomes unprincipled as the struggle develops.
The Japanese openly employed pornography and drugs in their
internal offensive in Manchuria. Hitler was less open with
such methods but used them none the less. Others employ them
also. Lies, according to totalitarian standards, are only
wrong if they fail in their objective; the internal offensive
is waged according to the ethical standards of its directory.

This being so, there is clearly a fundamental difference
between the weapons used by one side or another which is
directly related to the principles to which they subscribe.
It is the old clash between expediency and principle, and
here, the democracies' strength is that they stand absolutely
for principles. The superficial view is that this is a
source of weakness but, in fact, if rightly exploited, it
binds men of principle together as nothing else can. The
weapons which the democracies use are the uniting influences
between people, their consideration for one another in their
homes and in their community and their common beliefs and
interests, cultural, religious, social and economic. These
influences are the raw material from which the weapons are
forged. The dictatorships on the other hand tend to employ
the divisive influences of bitterness, fear and greed.
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Applied to a specific idea in the press or radio, or through
any other psychological channel, these influences become
potent weapons for activating people in omne direction or
another. A newspaper becomes a machine gun firing a steady
stream of ideas at the minds of the masses. Given equal
rates of fire and range, the "gun" which fires the most
penetrating bullets has the greatest effect.

THERE IS NO ultimate defense in psychological war, attack
1s the only effective defense. Once an idea has been forged
into a weapon and fired, it cannot be prevented from reaching
the minds of the masses. It can only be hindered or delayed
or temporarily warded off. The most that can be done is to
deny as many channels of expression as possible to enemy
ideas. In totalitarian countries this is the reason for the
censorship of the press, and other forms of free speech. But
such methods are an admission of failure because an idea 1is
ultimately defeated by a better idea. It is only those who
fear better ideas who have to resort to censorship and
control. Censorship and counter-propaganda are effective for
a time, and they can greatly delay the ultimate victory of
the better idea. Misrepresentation and lies ultimately
boomerang on their users; for truth is stronger than fiction,
and the channels are too numerous to be completely blocked.

Ideas can be disarmed of much of their power if they can
be shown to be wrong or enemy ideas. But the most dangerous
propaganda strikes unseen and unrecognized. If enemy ideas
can be detected they can be defeated by contrast with better
ideas, thus this 1s a battle of wits, but even more a battle
of societies.

The detection of enemy ideas is relatively easy if one
is clear as to the basic philosophies involved. This in turn
requires an appreciation of ultimate right and wrong, be-
cause an ideological clash is not just political or economic
or social but always in the end an ethical clash. Certain
simple questions, applied to any expression of ideas, reveal
their ethical sense and give an indication as to which basic
thought-pattern they belong. Does this solve or exploit the
problem? Does it cure or use the grievance? Does it reduce
or magnify the friction? Does it decrease or increase the
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difficulty? Does it sooth or aggravate the bitterness? Does
it help or hinder teamwork? Does it divide or unite? Ques-
tions such as these expose the ideological barb in most
ideas, and reveal an extraordinary sceme when applied to
almost any daily newspaper. The majority of the ordinary
issues dealt with in the daily press carry a divisive punch
hidden in them, in most cases unrecognized even by the
writer.

When the.products of the major psychological channels
are examined in this way, another common fallacy is exposed.
Many people believe that an ideology is just politics,
whereas the truth is that it is at the root of all politics.
It produces a way of life of which politics are the expres-
sion of only one facet; it is a spirit out of which politics
are born and by which they are driven; it causes people to
live a way of life in that spirit.

An ideology is as universal as human nature itself and
its battleline runs through every individual human being.
Everyone is liable to support a philosophy of demand even
though he may subscribe to a philosophy of give, since this
is the classic battle in human nature for the emotions
latent in everyone. The basic ideologies are to be found in
both Socialist and Conservative Parties, among Democrats and
Republicans, and in every political party, because politics
are not the basic divisions between men. In totalitarian
countries, however, politics and ideologies are closely in-
tegrated. Membership in the Nazi Party usually meant that
the member consistently supported, believed in and lived the
Nazi philosophy. The same is true of other dictatorships and
single party systems such as those of the Communists. It is
part of the consolidation of psychological victory to keep
the reins of power exclusively in the hands of convinced
ideologists.

PoLiTics 1s only one sphere of operation of an ideology;
every area of the nation's life is affected. The rival phi-
losophies of demand are especially active in industry, where
the organized divisive activity of the Communists produces
strikes and lock-outs with increasing bitterness on both
sides. The war is liable to rage most fiercely in the key
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industries such as coal and tramsport, since breakdown in
these brings all industry to a standstill. The repercussions
of industrial war are felt immediately in the services
through shortages in supply -- the industrial front is as
important as any other in modern war. The services must be
concerned more and more with the security of their supply
arrangements, and security measures must include an ideo-
logical program if they are to be effective.

From all this it will be seen that those concerned with
pational defense must consider several aspects nf pbsycho-
logical warfare:

(1) They must make an estimate of the world ideological
situation and relate it to national strategy.

(2) They must evaluate the enemy offensive and plan an
adequate counter-offensive together with such defensive
measures as are possible.

(3) They must maintain and train adequate anti-espionage
and anti-sabotage forces.

Ultimately, there is no aspect of national or industrial
or individual life which is not a part of the psychological
battlefield. An ideology starts with the individual's be-
liefs and conduct; it goes on to home life -- the rock on
which every nation stands; it takes shape in industry as a
force for or against teamwork; it moves into national affairs
to fight for control of the national life and 1t permeates
every nation as a world force bidding for the allegiance of
every last human being.

Field Marshal Viscount Montgomery, in an address on
military leadership, has said: "The manner in which war is
waged varies from age to age and with the advent of each new
weapon. It is a constantly changing, constantly evolving
thing. He who aspires to high command in war must thoroughly
understand the main principles which will dictate the mauner
in which the battle of his age will be fought; he must also
be constantly on the watch for new ideas or new weapons
which will affect those principles.”

We are at the beginning of a new era in warfare where
the psychological weapons may be even more decisive tham the
atomic. The battle of our age may yet be won in the realm of
ideas even more than in the realm of arms. The trends are
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obvious for everyone who wishes to see them. This is pre-
dominantly an era of wars and industrial and civil unrest.
Stability and peace will come not through pacts and com-
mittees, however necessary these may be, but through men and
nations choosing a common way of life. Which way of life
will they choose? Will it be one based on a philosophy of
demand or one ba.ea on a philosophy of give? Will it be
dictatorship or democracy? The psychological war may decide!

At the American Army Command and General Staff School
last year the Commandant, Lieutenant General Gerow, ad-
dressing the officers said: "There is nothing that happens
in the world today that does not affect the problems of
peace and-war, as well as the well-being of our nation. The
trends and thoughts and conditions throughout the world
today affect both civilian and soldier. If we as soldiers
understand the underlying principles that influence the
thinking of the people of the world, we will be much better
qualified to do our job."

Derense requirements for the democracies call for an
intensive study to be made of every aspect of psychological
warfare. Democracy has potentially the most powerful of all
ideologies, but we must appreciate this and learn how to
fight with it. The defeat of freedom 1n country after country
has not been finally arrested by victory over Germany and
Japan; the tide of tyranny will only be stopped and turned
when the force of freedom, its philosophy, is developed and
applied. Democracy must be armed with its inspired weapons,
and its people must be trained, as a matter of urgency, to
fight with them in the realm of ideas. If they fail, or
start too late, it may be that a third world war will drag
the democracies to crushing defeat and extinttion.
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tgn case of another World War, we should contemplate the possibility
of the victor ruling the whole world.
-- William F. Ogburn,

in Air Affairs
March 1947
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TRANSONIC AERODYNAMICS

First Lieutenant William J. Rand

IGH SPEED flight is today faced with certain problems

which are largely inherent in the fundamentals of aero-
dynamics. The basic requirements for control of an airplane
are specifically concerned with providing the pilot with a
means of bringing the airplane into equilibrium or balance
at any angle of attack from at least zero up to the stall,
control for maintaining zero sideslip during all flight
maneuvers and a control over the angle of bank for turning
flight.

These controls are provided by the elevator, the rudder
and the aileron respectively. There is, however, a second re-
quirement in the aerodynamic design of the airplane whereby
once the airplane is brought into an attitude desired by the
pilot, it must tend to remain in this attitude and inherently
resist disturbances that tend to destroy this equilibrium.
This characteristic of resisting disturbance is called static
stability, and is essential to the proper operation of the
airplane. In order to point up the requirement for adequate
airplane stability or its tendency to stay put when placed
in equilibrium on some desired flight path, it is only
necessary to realize that the airplane when flying at ex-
tremely high speeds, and consequently at very small angles
of attack, can tear itself to pieces in less than a second
if the angle of attack is inadvertently allowed to increase
due to any disturbance whatsoever.

Stability is always required of any controlled system if
the response of this system to disturbances is faster than
human reactions. Boats, for example, are essentially un-
stable, but with no disastrous results because their rate of
divergence is so small that the human pilot can easily keep
ahead of the motion. However, a fast airplane reacts so
swiftly to small disturbances of any sort that it is essen-
tial to have opposing forces developed inherently in the
airplane rather than to count on the pilot to apply control
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in order to maintain the equilibrium. This stabiiity is
desirable then from a safety viewpoint as well as for making
a "pnice flying airplane."

Stability and control are closely related, and more or
less oppose each other, being functions of the location of
the airplane's center of gravity. As the c.g. is moved
forward the aircraft becomes more stable in that it has more
tendency to return to a given flight path when deflected by
outside disturbances. If the nose is pushed up in rough air
this stable condition will cause the airplane to settle back
to its original angle of attack. As the c.g. moves aft this
becomes less true until a point.is reached where there is no
resistance to change. Any deflection of flight path will re-
sult in a permanent change of direction for the airplane.
Moving the c.g. still farther aft will cause violent in-
stability and any small disturbance will be amplified by the
airplane itself. Imagine a condition such-as this in rough
air! It can be appreciated, then, that considerable care
must be exercised in design of aircraft to insure that
stability is maintained throughout the most extreme normal
movements of the c.g. in flight due to fuel consumption,
load variation, etc.

It is also apparent that the Weight and Balance Officer
at an airfield is not just someone who occupies so much
space, but is actually a very important person. He is the
nan who keeps you from putting that extra weight in the rear
and then having to fight the airplane from take-off to
landing if you are lucky enough to get off the ground at
all. From the foregoing, the question might be asked, "Why
isn't the c.g. moved so far forward that the airplane is
extremely stable under all loading conditions?" The answer
lies in the interrelation between control and stability. For
exampie, an airplane might be in balance at an angle of at-
tack of s°, which might correspond to a flight speed of 2s0
miles per hour., If the pilot wishes to bring the airplare
into eqnilibrium at 100 miles per hour or set at a 1s° angie
of attack, a control must be applied that will overcome the
nose down stability moment. Obviously, the more stable the
airplane, the more control will be required; and as the
amount of control that it is possible to get is limited, the
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amount of possible stability is limited, thus, restricting
the forward movement of the c.g.

AN IMPORTANT way in which airplane stability is felt by the
pilot is through the force incurred in maneuvering the air-
plane on accelerated flight paths. It is necessary that the
force required of the pilot to maneuver the airplane be
neither so heavy that it becomes tiring to control the air-
plane nor so light that the pilot can inadvertently acceler-
ate the airplane past the design load factor and cause
structural failure. These forces are termed stick-forces or
"stick-forces per g," and will become heavy through a forward
shift of the c.g. and light when the c.g. is shifted aft. If
the c.g. is moved far enough aft, the stick-force may go to
zero; and this zero point or any c.g. location aft of this
point makes flying very hazardous.

The Army and Navy specifications set very definite
limits for stick-forces throughout an airplane's c.g. range.
For fighter aircraft this limitation is most important and
specifications call for a maximum of eight and a minimum of
three pounds per "g". This would give s6 pounds of pull-up
force in an eight "g" pull-up using the maximum gradient and
21 pounds for the same pull-up using the minimum. Gradients
higher or lower than these have been proved objectionable by
extensive flight testing. The major restriction on the
forward c.g., besides the maximum allowable force-per-'g"
gradient, is the elevator control necessary to land the air-
plane. This condition is nearly always the critical con-
dition for elevator power and definitely limits the maximum
stability level of the airplane.

Having considered the interrelation of stability and
control of an airplane in a vertical flight path, let us
examine rolling control or the aileron. The major problems
of roll control are, first, to get enough aileron control
moment and second to lighten the necessary pressure through
aerodynaric or other forms of balancing, so that the pilot
can deflect the aileron at high speeds.

At the beginning of World War II normal fighter tactics
seemed to be based on the Lufberry Circle principle wherein
the dogfight was usually won by the airplane with the shorter
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turning radius. It was soon realized, however, that this type
of circling maneuver was no longer satisfactory and emphasis
was placed on higher and higher rates of roll in order to
gain advantage in breakaway maneuvers.

As requirements for rates of roll demanded of fighter
aircraft were raised, ailerondesign became a correspondingly
greater problem. One partial solution consisted of decreasing
the airplane's span, since obviously a large airplane cannot
roll as fast as a small one. The short span fighter or one
with a small aspect ratio, which is the ratio of span to
mean chord, could not only roll faster, due to its shorter
span, but generally flew faster because of reduced drag; and
since roll rate is a function of speed, this also was help-
ful. There is a speed, however, beyond which the pilot will
not be strong enough to hold full aileron and then the
rolling velocity begins to fall off.

The problem of designing higher performance ailerons is

a very difficult one, especially in making them light enough
to deflect at high speeds, yet structurally strong. In
several instances the balance difficulty has been so great
that the airplane designers have resorted to hydraulic
boosters to help the pilot move the aileron. Such a booster
has made the P-80 the fastest rolling airplane known in the
world today.
PQOW,IET US investigate some of the specific problems en-
countered in high speed flight. Until about the middle of
World War II, airplane designers were confident when they
designed a new model that they could calculate its speed and
other characteristics within rather narrow tolerances. An
error of over five miles per hour in calculation of maximum
level flight speed was considered excessive. Then something
went wrong. Fighter top speeds were off by 100 miles per
hour and, what was worse, fighters in terminal velocity
dives from high altitude experienced violent buffeting and
pilots were unable to pull out until controls suddenly be-
came effective at low altitudes, sometimes too low.

None of these things had happened before and obviously
something had to be done about it. From the intensive re-
search that followed much was learned about the three speed
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regions known as subsonic, transonic, and supersonic. Air-
craft had heretofore flown in the subsonic region entirely,
where the formulas for drag and lift and thrust worked quite
well. Now, however, airplanes were venturing into the upper
limits bordering on the transonic, and all was not well.
Why, when the same indicated airspeed was held throughout
dives, did controls suddenly take hold nearer the ground?
With the answer to this question came a new term: MNach
number, defined as a ratio of the velocity of a moving body
to the rate of propagation of pressure waves in any fluid
medium. In other words, velocity over the speed of sound.
Now, the speed of sound varies with the absolute temperature
of the air, and follows the variation of the latter with
change in altitude. In air the speed of sound varies from
approximately 762 miles per hour at sea level to 660 miles
per hour at 35,000 feet. A Mach number of 1.0, therefore, is
a velocity equal to the speed of sound, and varies greatly
with altitude. Qur fighters were very near this unpredictable
M=1.0 in their high speed dives at 25,000 feet, but at 10,000
feet they were traveling at a much lower Mach number, since
the sound was traveling faster.

At speeds considerably less than the speed of sound a
flow pattern is obtained whereby air is deflected smoothly
in front of a body, thus flowing around it without much
disturbance. The body in this case "warns" the air that
it is approaching by means of pressure waves that travel at
the speed of sound. When the air so warned reaches the body
it separates and flows around it, coming together again when
the object has passed. This flow is made smoother by drag
reduction or streamlining. Instead of the old Spad with its
cross wires and fixed undercarriage, we had the P-s1 with
its clean lines, thin wing, and retractable gear. Drag was a
major factor and had to be constantly reduced, which it was.
Everything was fine. But now our "body" begins to travel at
speeds greater than that of sound, and overtakes its small
warning disturbances. Therefore, it suddenly comes against a
wall of air through which it must force its way. The dis-
turbance set up by this body at supersonic speeds is known
as a shock wave. Acrass this disturbance abrupt changes in
air temperature, speed and pressure occur, causing losses in
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energy which are converted into heat. Rapid rises in airfoil
drag coefficient begin to occur at the critical Mach number
of the airfoil, which Mach number is defined as that at
which local velocity is equal to the speed of sound. At this
same Mach number or sometimes slightly higher the lift co-
efficient falls off abruptly, causing a change in pitching
moment. These fluctuating force and moment coefficients in
the transonic region present grave stability and control
problems, and make flight at these speeds very difficult.
This is what has been termed by some the "sonic barrier,"
and as yet no practical solution has been demonstrated for
flight in this transonic region.

Many theories are now being advanced for minimizing
these transonic effects and for controlling flight through
the transonic region into the supersonic, where flow at all
points on the body is above Mach=31.0. Here, it has been pre-
dicted, the subsonic calculations will to a fairly large
degree hold true.

Among these theories are further streamlining, since it
seems logical that the cleaner the airplane aerodynamically
the less will be the drag rise at the critical Mach number.
Also, since the airfoil must force its way through the air,
the leading edge should depart from the old high lift type
with its bulge and become thin and sharp. The wedge or
diamond cross section has also been suggested and is being
studied. The suggested wing configurations are, in addition
to the rectangular type as used on the XS-1, the swept
forward and swept back designs.

THE EFFECT of sweep is to delay the advent of compressi-
bility rise and reduce the magnitude of the peak drag co-
efficient near M=1.0. At a Mach number above .8, for ex-
ample, considerable increase in speed can be accomplished
for a given size airplane and power plant by the use of a
swept back wing. Theoretically, the greater the sweep angle,
the greater the possible speed before encountering undue
drag rise. This speed gain must be sufficient to compensate
or the structural weight penalties and undesirable low
speed characteristics of the swept back wing. In the case of
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swept forward wing, the additional weight required to
e the wing strong enough to be safe at high speeds more
n offsets the speed advantage. It seems that this type
11 not at present be brought into general use. The swept
in general has a higher stalling speed than a straight
ng due to the lower possible maximum lift coefficient
tainable, and undesirable tip stall characteristics of the
pt wing further complicate control in landing.

Of course, all of these are theories -- ghosts, because
have not been able to physically feel the sort of thing
slide rules and small scale test data tell us. Remember
n high school algebra that once one had set up the equation
r Anne's age, her brother's temperature and the length of
he rope the solution for how fast the train was traveling
as simple! That is precisely where we are today. We are
rying to set up the equation.

Some of the factors that we are certain will fit into
he eventual equation for transonic and supersonic flight
re structures, aerodynamic shapes, control, propulsion in-
'stallations, materials, armament and escape provisions. One
Ef the biggest problems in structural considerations is the
iincrease in loading with a sizeable decrease in space to
absorb these loadings. As an example, the P-80, which travels
about fifty percent faster than the old P-40, must absorb
lapproximately 300 percent as much load in approximately the
'same dimensional space. In another example, the wing skin
‘thickness in the aircraft of the last world war seldom ex-
‘ceeded 1/16 of an inch, whereas skin thicknesses of half an
ginch seem necessary at present. Wings, which to date have
iseldom been less than ispercent thick, should not exceed six
'percent thick i1f supersonic speeds are to be realized.

) The aerodynamic shape of transonic and supersonic air-
craft will probably bear only a vague resemblance to con-
‘temporary aircraft. In addition to the sharp leading edges,
it appears that the transonic airplane will have wings and
‘tail surfaces swept back very much like the paper darts that
unior makes with your favorite sports page. The wing of the
upersonic airplane, what there is of it, will probably be
f very low aspect ratio, that is, the span to chord ratio
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will be in the order of two to three. The fuselages and
nacelles will be extremely long for their maximum cross
sectional dimensions and will be as free of protuberances as
possible. Such things as windshields, radomes, turrets, and
antennas will have to coincide with the aerodynamic lines.
Present indications are that horizontal tail surfaces, where
used, will be set exceptionally high if not on top of the
vertical tail surfaces.

From the standpoint of controls, our wind tunnels warn
us of some rather severe control force reversals, i.e., the
pilot will have to pull on the stick to get the nose down
and push to get it up. Another decided problem of high speed
flight has been what we call snaking, wherein the airplane
oscillates violently directionally. We began to experience
this with our P-s1 and were able to correct it. The P-8o
then showed the same tendencies and we have again been able
to overcome it. Ailerons have been another source of control
problem where they vibrate at extremely high frequency and
fairly high amplitude. We have been able to label this "buzz"
in spite of the fact that we are not yet too certain as to
its cause. Most of these and similar control problems can be
managed by the use of irreversible control systems. A dis-
advantage, however, of irreversible and/or power controls is
that the pilot is robbed of feel of his airplane. A very
serious problem is to work out a method of feed back force
so that pilots will not be able to change their course of
flight so rapidly that catastrophic accelerations are applied
to the aircraft structure,

THE PROBLEMS involved in the installation of propulsion
units are most challenging inhigh speed flight. As mentioned
previously, with more aerodynamic design the airplane tends
to shrink in size. At the same time, power demand is in-
creasing. When placed above or below the wing the power
plant installation involves intersections that cause tre-
mendous drag rises with increase in speed. We have tried
design studies with the propulsive units at the wing tips
and they look quite promising on unswept wings, but from
German data they cannot be tolerated on a swept wing. Where



TRANSONIC AERODYNAMICS 63

he number and/or size of units permits, it appears that the

uselage is the ideal spot aerodynamically for the engines,

ince it does not increase the number of intersections and
kaises the volumetric efficiency of the fuselage. Some of
the disadvantages of propulsive units in the fuselage are
f1rst, the installation of satisfactory inlets without com-
prom1s1ng vision and other functional requirements in the
forward portion of the airplane and second, the long length
of exhaust pipes, which in addition to being a fire hazard,
reduce the effective thrust.

In connection with propulsive system installation, fuel
also is introducing problems due to space limitations. It
seems odd to hear an airplane designer who has always been
most weight conscious say, "I don't care what the fuel
weighs, just so it doesn't occupy any space." Of course, as
the speed of airplanes increases the fuel burned per unit of
time or distance also increases. As a result of the increase
in fuel requirement the size of our aircraft is mounting in
leaps and bounds to maintain range. Fighters that have been
weighing 10,000 t0 15,000 pounds are now approximately 20,000
10 30,000 pounds and bombers of approximately 100,000 pounds
are near 200,000 pounds. Some idea of fuel consumption in
missiles can be obtained from che German V-2 which burned
nine tons of fuel in a little over one minute in delivering
a one ton bomb approximately 200 miles.

The problems of materials might be grouped into the con-
ventional strength-weight relation except that temperature
considerations must also be included. Turbo-superchargers,
turbines, compressor blades, combustion chambers and rocket
Jet materials are of extreme importance. Much work has been
done and is being continued on both ceramic coatings and
internal cooling to assist in withstanding stress at elevated
temperatures. Regardless of how successful these experiments
are there will still be a need for research on basic materi-
als that will tolerate still higher temperatures if we are
10 realize an increase in thermal efficiency. Materials of
construction are also being given a thorough study <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>