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The Air Photographic and Charting Service has
named this photo, by SSgt. Claude Holland, the
best color shot of the year by one af their photog-
raphers. The picture shows a Thor-Able-Star
booster on its Cape Canaveral pad befare launch:
ing @ Transit navigation satellite.
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o History of rocketry from 13th Centu ry China to the present symbolized

Bell research makes MAJOR CONTRIBUTIONS to aviation, missile and space programs

AGENA ROCKET ENGINE —Stop-and-start engine for the Air
Force and NASA satellite and space probe programs. It has put
in orbit more payload than any other engine.

HIPERNAS — High Performance Navigation System. Designed
5. Air Force, this seH-comper

guidance em can pinpoint a long-range missile on target, or

guide a satellite or space ship to any point in the universe,

vToL AIRCRAFT — Bell built the X 14A now being used by NASA
to evaluate VTOL flight characteristics. First flown six y
ago, it was followed by design of the 8 engine DIEEA VTO
Fighter-Bomber for the U.S. Air Force and Navy. Bell cur-

rently is competing for other contracts in the VTOL field,

STEERING GEAR FOR MERCURY ASTRONAUTS —J¢t Reaction
Controls, developed by Bell, control the roll, pitch and yaw ol
the Mercury capsule in space,

BELL ROCKET BELT-First portable rocket device to give man
June 8, 1961,
eing studied by the Army for ship-to-shore landings
and carrving the fool soldier over streams and rug

free flight. Publicly demonstrated at Ft. Eustis,
it is now

LErrain.

eather, automatic Aircraft Landing System. This

vindow in the sky" automatically guides planes to

» Jandings in foul weather, at night, even in heavy seas. Pur-

chased by the Air F nd by the Navy for installation on 12
modern aircraft car

BELL AEROSYSTEMS COMPANY * Buffalo 5, N. Y.
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IDEA: Boost a miésile‘s range and payload, too

Cutting inert motor weight is one of the fastest wWays
to increase a missile’s range or payload. It's not easy
- . but it can be done. And 14 years ago, GAC—Goodyear
Alreraft Corporation —started working on an idea that
would do it.

The idea: Filament winding—a technique brought to a
fine art by GAC...a technique being used today by GAC
to make Polaris first stage rocket motor cases,

Filament winding offers many advantages — strength,
lightness, reliability and, most importantly, higher

strength-weight ratios, Proof? The Polaris cases we
make are as much as % lighter than steel cases of the
same strength,

GAC can also wind nozzles, liquid propellant tanks, pres-
sure vessels, ultra-large booster cases and similar prod-
ucts. If you need talent in these areas — or help with
advanced systems and technology, aerospace support
equipment, electronic subsystems, lightweight struct-
ures, or missile requirements—write: Goodyear Aircraft
Corporation, Dept. 914VU, Akron 15, Ohio, or Litchfield
Park, Arizona.

LAND, SEA, AIR OR -+ TALENT THAT BUILDS BETTER DEFENSE SYSTEMS

GOODF/YEAR

GOODYEAR AIRCRAFT CORPORATION




Have you looked at the F-104’s thrust-over-drag curve lately?

As you can see by the chart at left, the F-104’s drag
doesn’t equal thrust until Mach 2.4. The area in blue
indicates the available reserve thrust.

This reserve thrust gives the F-104 tremendous extra
F-104 DRAG power for supersonic acceleration, supersonic climb,
and supersonic maneuvering. The F-104 can accel-

MACH : ; ; 2 erate from Mach 1 to Mach 2 in two minutes. And the
NUMBER F-104 can maintain Mach 2 through a 3.3G steady

F-104 THRUST —




state turn even when carrying wingtip Sidewinders.

But extra thrust isn't everything. Versatility is im-
portant, too: the ability to carry a variety of external
stores and internal electronics, including the most
advanced all-weather systems. Maintenance is also a
big factor. Recently a USAF squadron in Germany
flew 836 hours and 5 minutes in one month — with
only 12.4 maintenance man hours per flight hour.

The F-104 is rolling off production lines at the
greatest rate in its history. F-104s are being produced
in 7 nations for 11 air forces, including the United
States. Mever before have so many nations been brought
together to build one weapon for the common defense.

LOCKHEED-CALIFORNIA COMPANY

A division of Lockhead Aircraft Corporation, Burbank, California
LEADERSHIP IN FLIGHT: l.lrpll.l‘l.t. hlll:npun. asrospace planes, SFIJI-IUI‘#
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THE PRACTICAL MEN

An idea is born.

It could lead to a great scientific accomplishment. It could even create a new
technology.

But first it must achieve reality. To do this it must leave the theorist and go to
another kind of man, a man with a more practical bent of mind.

This is the challenge for creative engineers and modern management: to turn
ideas into realities. And today this work is more difficult than ever before.

For now the aerospace industry is called upon to engineer space ships that will
travel thousands of miles from earth and return. It is called upon to develop rocket
engines with the power of a million automobiles. It is called upon to produce electronic
equipment that will last thousands of hours...to design antenna systems that can
listen to stars billions of miles away ...to produce electricity by nuclear power with
increasing efficiency.




Even while you are reading this, the engineers of the aerospace industry are work-
ing toward these objectives. They are creating functional ideas from broad theories.
They are searching out the exact materials, equipment, systems, and components to
suit their needs. Often in this search they must create their own answers.

Steadily. piece by piece, part by part, the finished whole begins to emerge. The
prototypes are examined. Tests run. And finally the new system is complete —tested,
proved, ready to use.

This is the work of men who turn ideas into reality. This is the work of men who
are creating the products of tomorrow and the industries of the future,

This is the work of the practical men.

Morth American Aviation is at work in the fields of the future through these six divisions: Atomics
International, Autonetics, Columbus, Los Angeles, Rocketdyne, Space & Information Systems.




Editorials

Counterforce and Mr. McNamara

By John F. Looshrock

EDITOR, AIR FORCE/SPACE DIGEST

‘ORE than two months have passed since Secretary of
Defense Robert 5. McNamara spelled out publicly,
in a speech at Ann Arbor, Mich., on June 16, official

acceptance by the United States of a counterforce strategy
of deterrence—as opposed to a strategy of minimum deter-
rence and its various manifestations such as “countervalue,”
“countercity,” “stable deterrence,” “balance of terror,” and
the like.

An analysis shows that the response to this proposal from
the highly articulate segment of the public which writes
editorials and letters to editors has been largely critical of
the Secretary’s position. Proponents of the idea that one
somechow can prevent a war from starting without POs-
sessing the ahility to prevail should war begin have been
vocal and persuasive over the years. Even within the Air
Foree, acceptance of counterforce as strategic doctrine came
slowly and somewhat grudgingly. This is probably because
counterforce is a highly sophisticated and complex response
to an equally sophisticated and complex problem. It is
easily misunderstood, especially when it conflicts with long
and deeply held beliefs and prejudices. This is why the
discussion and understanding of it must be broadened, a
fact of which Mr. McNamara has indicated he is quite
aware. Counterforce has never been popular in Army and
Navy circles nor among those who see arms control and
disarmament as the only, immediate, and last hope for
world peace. Gen. Maxwell Taylor, the new Chairman of
the Joint Chiefs, took a dim view of counterforce in the
book we're sure he wishes had never been written—The
Uncertain Trumpet—and it will be interesting to see how
this one is resolved, in light of the Secretary’s position.

In the Ann Arbor speech, which has been described as
a watered-down version of what he had told the NATO
Council in Athens the month preceding, Secretary Me-
Namara described the Administration’s strategic doctrine
in these words:

“The US has come to the conclusion that, to the extent
feasible, basic military strategy in a possible general nuclear
war should be approached in much the same way that more
conventional military operations have been regarded in the
past. That is to say, principal military objectives, in the
event of a nuclear war stemming from a major attack on
the alliance, should be the destruction of the enemy’s mili-
tary forces, not of his population.

“The very strength and nature of the alliance forces
make it possible for us to retain, even in the face of a mas-
sive surprise attack, sufficient reserve striking power to de-
stroy an enemy society if driven to it. In other words, we
are giving a possible opponent the strongest imaginable
incentive to refrain from striking our own cities.”

It is an anomaly, and at the same time illustrative of the
complexity of the problem, that those military men whose
services are most strongly rooted in tradition should resist
a strategy that, in effect, attempts to return war to the
battlefield, where it belongs, in consonance with the classic
principles of war. It is likewise anomalous that counter-
force doctrine is resisted so strongly by those who, for
essentially moral and humanitarian reasons, abhor war as
the greatest evil that can befall mankind. Premier Khru-

shehey doesn't like counterforee either, terming it “a mon-
strous proposal filled from beginning to end with a mis-
anthropic disdain for men, for mankind, because it seeks to
legalize nuclear war and thereby the murder of millions
upon millions of people.” Strategic debate, as does politics,
makes strange bedfellows.

Our analysis of critical reaction to Mr. McNamara's
speech indicates that it centers upon four major assertions
which we will touch on briefly in turn,

1. Assertion: that a counterforce strategy will provoke
an arms race.

This is true to some extent and in large measure must
account for the violence of Premier Khrushchev's reaction
to Mr. McNamara's proposal. For the economy of the USSR
is ill-prepared to support this kind of military competition
and the Soviets know that stabilization of nuclear weapons
on a basis of arithmetical parity alone would mean that
actual military superiority would pass to the USSR. Thus,
when the question of comparative size of nuelear stock-
piles is associated unfavorably with counterforce, the USSR
stands to benefit from restrictions on nuclear weapons and
fears that result in reluctance to employ them. Likewise,
Western fears of engaging in an arms race redounds to the
advantage of the Soviets and it is fruitful for them, from
a military as well as a propaganda point of view, to put the
onus for continuance of the arms race on the United States.
A counterforce strategy does require a higher level of arma-
ment for the West, although improved targeting can actu-
ally reduce the required megatonnage. But in fairness and
in the interest of realism, the blame for stimulating an arms
race must be placed on Soviet attitudes and actions over
the past seventeen years, not upon the strategy which seeks
to respond sensibly to these attitudes and actions.

9 Assertion: that a counterforce strategy indicates a first-
strike intention on the part of the US, and thus is likely to
provoke a pre-emptive attack by the Soviets.

If this is so then the United States policy as promulgated
aver the years would prove to be both dishonest and waste-
ful. We would be dishonest because we have consistently
reiterated a national policy of striking only in response to
aggression and there is little question but that this policy
accurately reflects the beliefs of the vast majority of Ameri-
cans. We would be wasteful because we are expending
erormous resources in protecting our strategic forces against
surprise attack, expenditures that would be unnecessary
and unwarranted if our strategy included an intention to
strike first. Our earlv-warning systems, our elaborate SAC
alert procedures, our hardening of missile sites, our quest
for a protected and foolproof command and control system
—all these are concrete and very expensive evidence of our
second-strike intent. Counterforce then becomes the only
logical strategy to employ from a second-strike posture, if
we are not to make our cities and our people hostages to
Soviet counterretaliation.

3. Assertion: that counterforce strategy is technically in-
feasible.

As the nuclear delivery forces of both sides become
more sophisticated—hardened, mobile, small, dispersed,
hidden, spaceborne—it will be increasingly difficult to bring
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them under attack. No one claims that the execution of a
counterforce strategy is easy, but it is not impossible if we
exploit our technological resources. The RS-70, with its
sidelooking radar and guided air-to-surface missiles, is
only one way that technology can be pushed to improve
our war-winning capability.

In this connection, it is often asked if we were to employ
a counterforee strategy from a second-strike posture, against
what military forces would we direct our attack? Would we
not be hitting only empty missile launch sites and vacated
airfields? This would be true only if the enemy were to act
most irrationally indeed and expend his entire force salvo-
style in the initial attack. But he would then have to con-
sider how to deal with the portion of our force which had
survived the first blow. If we retained only enough capa-
bility to destroy his cities, as the minimum deterrent school
would have it, then the enemy could counterretaliate against
our own cities with his residual capability. This kind of
war is senseless indeed. Rather than compromising the
validity of a counterforce strategy, technology, especially
in the development of military space systems, promises to
solve a good many of its problems. Space must be boldly
exploited to achieve military operational capabilities in the
areas of surveillance, reconnaissance, and command and

contral to enable us to maintain counterforce as a necessary
and viable strategy for the future.

4. Assertion: that a counterforce strategy is unrealistic in
that it depends on enemy “cooperation” to spare our citics.

This is what Premier Khrushchey undoubtedly had in
mind when he referred to the McNamara doctrine “as a
sort of proposal to the Soviet Union on ‘rules’ of conducting
nuclear war.” Indeed, it might not be illogical to conclude
that Khrushchev's ridicule of counterforce as a sensible US
strategy is in itself an indication of the magnitude of the
problems it poses for the Soviet Union. Rather than de-
pending on enemy cooperation in sparing cities, counter-
force accomplishes the same purpose from the standpoint
of national self-interest. The threat to destroy enemy cities
might serve as a ploy in power-oriented diplomacy but
actual execution of such a threat against a foe which re-
tained the power to destroy one’s own cities in retaliation
would not be in the national self-interest of either party.

Obviously, neither Mr. McNamara nor anvone else ean
guarantee absolutely that our cities would be spared in a
general nuclear war. But he has recognized the obligation
to offer the enemy the greatest possible incentive to spare
our cities. In so doing he has exhibited both strategic states-
manship and great courage.—Exn

The Threat Is Closer Than the Moon

By William Leavitt

ASSOCIATE EDITOR, AIR FORCE/SPACE DIGEST

government and people were basking in the triumph

of the latest Russian space feat—the tandem multi-
day orbiting in two nearly identical paths of a pair of
Cosmonauts launched within a single twenty-four-hour
period and recovered safely six minutes apart.

The Soviet achievement was effected after a long hiatus
in Red manned spaceflight activity that had been recently
punctuated by a series of unmanned vehicle launches.

The Russian feat underscores the expanding Soviet capa-
bility, if that is what they have in mind, for close-in orbital
military operations. It would seem hard to deny that they
will soon have the ability to link space components in near-
earth orbit, something we do not expect to accomplish
before 1964 in the National Aeronautics and Space Admin-
istration’s Cemini program. Indeed, it is quite possible that
the Soviets actually did effect a form of rendezvous in the
early phase of the double orbit. Rendezveous skill, a pre-
condition of docking and linking of components, is but a
few steps from the capability to deploy military space sta-
tions at approximate 100-mile altitudes. Nor can we pooh-
pooh the Russian firing precision. It could mean a capa-
bility to interfere with our satellites, civil or military.

Yet in the face of these baleful possibilities, most of the
discussion of and reaction to the Soviet achievement has
been in terms of whether this means they'll beat us to the
moon. And speaking for the record, NASA Administrator
James E. Webb has expressed his continued confidence
that the US will win that race, barring the development of
additional booster power by the Soviets. In that case, Mr.
Webb says he might change his mind. There is no reason
to doubt that NASA will make the maximum effort to win
the race. Mr. Webhb is a vigorous Administrator who be-
lieves in his agency’s program, The program is backed by
the Executive and Congress. And the funds and personnel
are being made available.

A&' this Am Fonce Almanac issue went to press, Soviet
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But is the race to the moon the really pertinent gues-
tion?

We think not, because despite the assurances that, to
the best of their knowledge, our space officials do not be-
lieve that the Soviets have the required thrust power for a
manned lunar landing and safe return to earth, our oppo-
nents have demonstrated a disconcertingly swift advance
toward an ability to operate militarily in near orbit. It
seems to us that the possibility of Soviet aggressive activity
in near space is the primary context in which comparisons
of US and Soviet eapabilities ought to be made. For it is
not inconceivable that the Soviets, if they continue to out-
pace us in near-orbit capability, might be in a position to
permit our expedition to the moon only on their sufferance.
And it is also possible that in their obsession with secrecy,
an obsession which has forced this country to undertake
passive military satellite programs now under way, the
Soviets might feel constrained to interfere, either openly
or furtively, with such US defensive space systems. We
must also consider the possibility of Soviet spaceborne
strike forces. The point is that without viable and broad
US military capability in near space, both our exploratory
space program and our military security could be in deep
peril.

As the Soviet Union, in its thinly veiled ambitions to rule
our planet, approaches the capability to impose its domina-
tion with spaceborne weaponry that could irrevocably up-
set the international strategic balance, this country has
little choice but to press forward vigorously toward military
space capabilities of its own, moon program or not,

On these pages, we have frequently suggested that this
potential Soviet space threat is one that must be taken
seriously. After the latest Red feat, we believe so even more
strongly, and we urge close Administration analysis now of
how best to meet the threat. Time is precious and irre-
coverable.—Exp
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Research for advanced systems —by Boeing Aero-Space Division

Research at Boeing is programmed to provide management
with the technological advances needed to meet the perform-
ance and reliability requirements of today’s — and tomor-
row's — weapon and space systems.

These programs are devoted to advancing the state-of-
the-art across a broad spectrum of fields. More than 600,000
square feet of space is devoted to Boeing laboratories. Aero-
Space Division scientists and engineers carry oul supersonic
and hypersonic aerodynamics research in the largest pri-
vately owned wind-tunnel facilities in the world.

The Division employs advanced business management
techniques, including critical-path programming methods,
Aero-Space’s management structure and financial proce-
dures are designed to assure effective cost and production
control.

Emphasis on quality and reliability has contributed to-
ward the Division’s outstanding record of performance in
systems management. It has also assured the design and de-
velopment of superior products, manufactured and de-
livered on schedule, at lowest cost.

BOEING

AERO-SPACE DIVISION




A Few Points Raised

Gentlemen: General LeMay's impor-
tant and timely article “The Ultimate
Weapon Is Foresight” (May "62) con-
tains several inaccuracies and mislead-
ing statements, one of which was
mentioned in your July “Airmail.”

1. General LeMay states that “Many
times during these vears [implying
post-1929, or more correctly, post-
1926] Dr. Goddard successfully dem-
onstrated rocket-engine performance,
and technical reports . . . were pub-
lished by the Smithsonian Institution,”
but that the Army did not officially
question Goddard until 1938, Willy
Lev, in Rockets, Missiles, and Space
Travel, shows that although Goddard’s
first report appeared in 1919, his
second report was not published until
1936.

2. The statement that "Coddard’s
work was recognized in Germany and
Russia as early as 19207 must be
qualified by Lev's statement that "by
the end of 1920 there must have been
.+ . copies [of Goddard’s 1919 report]
on the shelves of European libraries,
But the importance . . ., of the book
was not immediately noticed.”

3. Evidently the frst fight of a jet
pirplane was not that made by the
CGermans in 1939, but a somewhat
abortive flight made by Henri Coanda
in December, 1910 (Royal Air Force
Flying Review, September 1956). . . .

4. A speed of 140 miles an hour is
given for the preproduction B-1Ts.
This would seem to be a typographical
error or a low value for the cruising
speed of this plane because Boeing
gave a top speed of 325 miles per
hour for an early model B-17, the
299-T.

BERNARD ALAN BIALES
Dayton, Ohio

o The following is based on in-
formation received from the Smith-
sonian Institution and NASA:

1. According to the Smithsonian,
a report of Geddard's early liquid-
fuel work was published by thé In-
stitution in June of 1830, offering
rocketeers what was called “still an-
other™ opportunity to become aware of
what Goddard had been doing, the
implication being that other material

AIR FORCE Maogozine = September 1962

had been published. Goddard himself
published an article in Scientific Amer-
ican in 1921,

3, Herman Oberth, a then-unknown
stuclent of mathematics, testifies to his
difficulty in gefting any scientific rec-
ognition of the validity of the rocket
proplusion theory in Germany beyond
a few enthusiasts.

3. Most authorities do not recognize
the Coanda flicht. The wusual date
for the first jet flight held by the
standard reference books is August
1939, when the German Heinkel
H-178 made its first flight.

4. Mr, Biales cites maximum
claimed, rather than eruising speed, of
the 299-T, which was an export ver-
sion. Jane's (1939) lists maximum
speed at 250 mph, and a 110-mph
drop for operational cruising speed
would not be excessive—Tue Eprrons

Competition and Fair Profit
Gentlemen: Let me say first that 1
completely agree with the theme of
Claude Witze's column in Ak Force/
Space Dicest for June and July 1982,
However, a quote in your editorial
puzzles me when read in light of what
Mr. Bell, Director, Bureau of the Bud-
get, is alleged to have said in an offi-
cial release ., . . on the subject of
Government Contracting for Research
and Development.

In June [“Is Defense Industry a
Public Utility?"] you quote from a
Bureau of the Budget report—"The
present situation . . . is one in which
a large group of economically signifi-
cant and technologically advanced
industries depend for their existence
and growth not on the open competi-
tive market of traditional economic
theory, but on sales only to the US."

In Mr. Witze's July editorial, “De-
fense, Competition, and Free Enter-
prise,” you make a similar quote.

Mr. Bell, in what I assume is the
official release from the Bureau of the
Budget containing his statement be-
fore the House Military Operations
Subcommittee, states: “In the present
situation, a large group of economical-
Iy significant and technologically ad-
vanced industries depend not on the
competitive commercial market, but
on sales to the government.”

In the reference attributed to Mr.
Bell he uses “commercial” in his
phrase “the competitive commercial
market.” Nowhere in your two edi-
torials do you mention the word “com-
mercial.” My feeling is that somebody
is being misquoted or someone is tak-
ing license with a direct quote and in
doing so changes the context of a very
important statement. . . . The state-
ment that you quoted as being attri-
buted to the Bureau of the Budget is
bad enough, but when it is rephrased
to state that a large group of economi-
cally significant and technologically
advanced industries depend not on the
competitive commercial market but on
sales to the government, we can only
conclude that there is no competition
in government selling. . . .

Rosenrt J. Manox
Upper Maontclair, N. J.

o Mr. Maroni is an astute reader.
The quote used in our magazine came
from page 9 of the so-called Bell Re-
port, properly titled Beport to the
President on Government Contracting
for Research and Development, 30
April 1962. It was compiled by the
Bureau of the Budget.

The gquoration before the House
Subcommitice comes from the state-
ment given by Mr. Bell at a hearing
in June. The word “commercial” was
used by the witness then, but does not
appear in the official report, We have
no idea which gremlin was at work but
feel positive it had no competition in
the Bureau of the Budget—Tue Epi-
TORS

Gentlemen: The editorial “Defense,
Competition, and Free Enterprise,” by
Claude Witze in the July issue is an
outstanding piece of writing. . . .

Competition and fair and reasonable
profit are the mainsprings of our econ-
omy. No business enterprise can re-
main sound and prosper without both
of them. As Mr. Witze points out,
there is intense competition for de-
fense business. Even though profits on
that class of business generally are
lower than the industry average, there
still is competition for it.

Our government appears to recog-

(Continued on page 13)
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TARGET: Brakes for Space .

There are no roads in the Aether. At
space speeds, frictioniis a fiery furnace
...with ne.gentle slowingidown. Courses
can be prefixed with accuracy. But how
doyoustoplon nothing?Brakesfor Space
are a natural for Hercules. The produc-
tion of'controllable/concentrated energy
...in high-performance packages of any
sizeor shape...preciseinactiontosmall
fractions ofione per cent .. .lis inherent
in Hercules two-billion-pound double-

base propellant experience. ﬁ S




22 YEARS' EXPERIENCE

Since 1940, Hercules has
accumulated over two billion
pounds of double-base pro-
pellant experience, including
boosters for Nike ... Ajax...
Talos . . . Terrier . . . Honest
John...Little John.

ORIGINALYSIS AT WORK

With the higher mass ratios
and greater controlled energy
possible with Spiralloy® glass
filament-wound structures,
Hercules double-base pro-
pellants reached still further
into space...with Vanguard's
final stage...Minuteman's
third stage...Polaris’ second
stage...Antares...Altair. Co-
efficient of accuracy—greater
than 0.9975!

FIRST IN RETRO-ROCKETS

Hercules was selected for
Ranger's retro-rocket...a
power package capable of
removing some 7,000 fps of
terminal velocity. A double-
base propellant motor, de-
signed and produced by
Hercules, permits Ranger's
capsule to land with precisely
controlled velocity which the
capsule can easily absorb. An
integrally-wound Spiralloy
case, also designed and pro-
duced by Hercules, sends
Ranger's retro-rocket up in a
package whose net weight is
15 pounds.

HERCULES CAN DO!

Brakes or boosters of any
size, Hercules believes that
its concepts and capabilities
offer the most expeditious
and economical route to
anywhere in space. For docu-
mentation, write Chemical
Propulsion Division, Hercules
Powder Company, 910 Market
Street, Wilmington 99, Del.

HE ES

FIRST IN CHEMICAL PROPULSION
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nize a double standard where profits
are concerned. The laws of supply and
demand so far have been permitted
to operate within limits in the open
commercial market, but the tremen-
dous power of the government is in-
voked to arbitrarily limit the profits
of contractors (except small business)
to the Fovernment.

Press reports of congressional inves-
tigations over the past decade or so
indicate that there is much more con-
cern about profits on government busi-
ness than there is about cost and the
quality of product delivered or service
rendered. In other words, the greatest
concern is focused on the smallest
element of price. The remaining ele-
ments of price seem to receive little
attention. . . .

An encouraging note is that the pres-
ent Secretary of Defense recognizes
the uses of profit, and that generous
profit should be the reward for out-
standing performance and severely
curtailed profit the penalty for poor
performance. The profit incentive has
worked well commercially, and it can
be made to work for the benefit of the
government by fair, intelligent, and
judicious administration.

I hope that Mr. Witze will continue
his effort to acquaint all the readers
of vour magazine with the fruits of his
“rudimentary” but sound economic
training, and especially with the uses
of profit and the consequences of too
little or no profit for any business.

Gen. Onvar R. Coox, USAF (Ret.)

Falls Church, Va.

Exchange Program
Gentlemen: T take this opportunity to

| comment on Mr. Gatland’s letter [Au-

gust issue] regarding J. 5. Bultz's very
fine article, “The Crisis in Aeronautical
Research,” in your June issue.

I heartily agree with Mr. Gatland's
views regarding benefits to be derived
from close US/UK collaboration. It
is appropriate to add, however, that
there has been, since World War 11,
an extensive program for exchange of
management and technical information
on military systems between the USAF
and its UK counterparts. We have a
very active Joint Air Standardization
Committee. RAF representatives are
accredited to most of the major head-
quarters of both AFSC and AFLC
which manage the research, develop-
ment, test, and procurement of our
USAF weapon/support systems.

On a recent visit to the UK, I had
very fruitful talks with high aviation
officials with a view to furthering exist-
ing collaboration. . . .

There are special and routine pro-

cedures for assuring that US and UK
cfforts in research, development, and
production are complementary rather
than competitive.
Gex. BEnnanp A. SCHUEVER
Commander
AF Systems Command
Andrews AFB, Md.

An Angry AFA Member

Gentlemen: | read that ex-chairman of
the Joint Chiefs of Staff, Cen. Lyman
L. Lemnitzer, presented our highest
military decoration given any for-
eigner, the Legion of Merit, to a man
who helped plan the attack on Pearl
Harbor, Gen. Minorn Genda, in Tokyo.

Why didn't we Hy him here and
assemble all the peaple who lost loved
ones that “infamous day” and have
the President present the award at
Arlington Cemetery?

Our political and military leaders of
all branches have little, if any, patriot-
ism, respect for our dead, or any com-
mon sense in diplomaey. Our so-called
leaders expound a go-soft on the Reds
theory and the President now has pre-
pared to make concessions in A-bomb
test-ban inspections.

I'm not a chauvinist or jingoist but
do not believe we should grovel before
(:'ﬁ"'f:ﬁ'("li‘. '\.'\'] 143 ﬂ.?\kﬁ s 'FI'lT ﬂil:,i_ }L‘lt‘i
“Yankee, go home,” or calls us war-
I]I{?]igﬁrs.

Mack Hanpiy
Chicago, 111

¢ General Lemnitzer's office reports
that the award to General Genda was
for exceptionally meritorious conduct
in the performance of outstanding
service, as Chief of Staff, Japan Air
Self Defense Forces, from July 18,
1958, to March 31, 1982, in furthering
the mutual interests of the US and
Japan. While it is reported that Gen-
eral Genda participated as a staff ofh-
cer engaged in planning Japanese mili-
tary operations in early WW II,
including Pearl Harbor, his participa-
tion was limited, by virtue of his then
loww rank, to routine sfaff functions.
This mward is not our “highest military
decoration given any foreigner.” There
are several higher, including a higher
degree of the Legion of Merit itself.
—Tue Epirons

REUNIONS

Mavy Relief Ball
The 1952 Ball will be held October 5 of the
Sheraton-Park Hotel, Washington, D. C. This
annual offair is for the benefit of the Mavy
Relief Society, which provides oid for Mavy
and Marine personnel and their families.
Conioct: Mrs. Jomes E. Mills

4418—-3Bth 51, M.

Arlington, Va.

Phone: KEnmore 8-5549
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PROOF OF PERFORMANCE

Single engine capability in action .. . Safety is an integral factor of design
in the Aero Commander. The stable characteristics and the dependable
single engine performance of all Aero Commanders are without equal.
This broad, extra measure of superiority is built into every Aero Commander
... the 500A, 5008, 560F, 680F and the pressurized 480F-P. .. and every
model is warranted for a full 12 months. Write Military Relations Dept.

~=COMMANDER

AERO COMMAMNDER, INC., BETHANY, OKLAHOMA, subsidiary of mcuwzu.sunnuuw CORPORATION
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By Claude Witze

SEMIOR EDITOR, AIR FORCE/SPACE DIGEST

The Elite Are with Us

Wasmineron, D. C.

President Eisenhower's now-oft-quoted farewell address
—it was televised from the White House on January 17,
1981—has hung its claim to fame on only one of his wam-
ings. This was the one, we have not been allowed to forget,
that cautioned “against the acquisition of unwarranted in-
fluence, whether sought or unsought, by the military-indus-
trial complex.” The quote has been resounding ever since,
usually in eitations by people who ignore the nature of the
Soviet threat and the history of how we have met it

It happens that there were other quotable lines in that
speech by the retiring Chief Executive, some of them more
germane to a nation being overflown by Russians in space
capsules. Mr. Eisenhower pointed out, for example, that
the solitary inventor tinkering in his shop has been over-
shadowed by task forces of scientists, This is a truth that is
distorted only by his unfortunate selection of a lone genius
as the victim. The victims in this complex age are gargan-
tuan industrial pools of talent and facilities that are Frus-
trated in their efforts to make sound contributions to na-
tional defense. At the same time, Mr, Eisenhower must be
given credit for fingering the nature of the menace. Said
he in his valedictory:

“The prospect of domination of the nation’s scholars by
federal employment, project allocations, and the power of
money is ever present and is gravely to be regarded.

“Yet, in holding scientific research and discovery in
respect, as we should, we must also be alert to the equal
and opposite danger that public policy could itself be-
come the captive of a scientific-technological élite.”

Somehow, the “military-industrial complex” rather than
the “scientific-technological élite” has captured the type-
writers and tongues of the nation as a subject for wide and

Dr. Ivan A. Getting
AIR FORCE Mogazine = September 1942

Gen, Bernard A, Schriever

serious contemplation. After all, it is older, its products
can be seen and heard and used by every GI, and its ac-
complishments are spectacular. But the scientific élite also
are with us and, more important, making decisions.

Jerome B. Wiesner, Director of the President’s new Office
of Science and Technology, testified recently before the
Military Operations Subcommittee of the House Committee
on Government Operations, headed by Rep. Chet Holifield
of California.

Dr. Wiesner said that science and technology “are neu-
tral in the affairs of men.” This may be true of science but
hardly of scientists. He went on to declare that science has
a role in policy decision-making, which he called the “role
of science in government.” Here is Dr. Wiesner's declara-
tion for his thesis:

“That scientific research and development is a major
element in our most excruciating decisions must be clear
from the almost daily recital of issues before the President
and before the Congress. Not only is there more intimate
involvement of science and engineering in many vital na-
tional decisions today than in times past, there is also an
accelerating tempo of activity, an increasing complexity
of issues involved—most of which are neither black nor
white—increasingly numerous alternatives, a growing seri-
ous consequence of error. There is an unprecedented need
for human faculties of critical judgment, a need for ad-
ministrative processes that provide for Hexibility, innova-
tion, and feedback, the need for processes, including re-
search, which amplify the role of fact as compared to that
of opinion.”

It must be pointed out here that there are instances in
the pages of history where the errors have been made by
scientists. One of the most eminent said it never would be
possible to build an intercontinental ballistic missile, which

(Continued on following page)

Dr. Jerome B, Wicsner
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he considered an opinion based on fact. There are today
concepts and designs in the files of major defense con-
tractors that are kept locked in these cabinets because
scientists are skeptical of their feasibility, It has been
pointed out that if the modern scientist, with his propensity
to feed figures into a computer and accept the answer, had
been consulted at the right moment in history some in-
genious character would have been stopped before he
invented the wheel. There were no facts in existence at the
time, to put in a computer, that would have shown that a
wheel was scientifically feasible. It is a fairly safe bet that
the concept of the wheel was an opinion, by Dr. Wiesner's
standard, and that if the role of fact had been amplified,
as he suggests it should be, we still would be moving stone
on rollers.

Focus of the Holifield Subcommittee inguiry, as pointed
out here last month, is the contracting of federal research
and development and the recommendations of the so-called
Bell Report, a study ordered from the Burean of the Budget
by the White House. Dr. Wiesner, in his testimony, sup-
ported the Bell Report recommendation that government
in-house research capability should be increased. He also
acknowledged that one way to reach this goal was to im-
prove the management of scientific activities.

The witness said he is aware there are government lab-
oratories that report “through nineteen echelons of people
before a decision is made.” He told of visiting a laboratory
that was judged by how many coke bottles there were in
the filing cabinets “because the people who had the re-
sponsibility for judging couldn’t judge the technical pro-
gram.” When this situation appears in government, Dr.
Wiesner said, it is up to the Executive Department and the
Congress to change it, because otherwise “you look else-
where for vour support.” Later, he commented on manage-
ment as the weak link in our utilization of technical re-
sources. He said “the nation has made the decision to go
the free-enterprise route and we never will be able to
manage by allocation unless there is an emergency which
justifies doing it.” He added that management can be
improved by “giving industries incentives for doing their
jobs effectively, giving them penalties for doing them
poorly, providing the contracting people with more dis-
cretion. . . ."

The White House official said he was impressed with
the speed with which a commercial enterprise, even then
under attack on the Senate floor, had developed the Tel-
star communications satellite. This led Herbert Roback,
stalf administrator for the committee, to query Dr. Wiesner
about the wvarious communications efforts in space. He
made it clear that he understands the difference between
military and commercial requirements. He did not, at any
point, indicate that the military requirement might be
more important than the commercial one and be entitled
to a higher prioritv as a matter of national security.

A few days later the Holifield Subcommittee witness
was Gen. Bernard A. Schriever, chief of the Air Force Sys-
tems Command. He was questioned about USAF's role in
the Advent communications satellite system, a Defense
Department project now undergoing reorganization be-
cause it appeared doomed to failure. The Ceneral said he
always felt that the Advent program was not properly
managed, that he had made some recommendations which
were not carried out but that USAF had not initiated a
move to have the management overhauled. With Advent
as a provocator, the witness then laid some facts before
the committee.

General Schriever said the use of civilian satellite com-
munications systems for military command and control mis-
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sions is impossible because the system and the requirement
are basically incompatible. Commercial systems must sac-
ecommodate hundreds of voice channels and some televi-
sion, usually on a trunk basis. They carry messages between
elaborate fixed-point terminals, usually near large cities.
They must operate under terms of international agreement
and in a cooperative environment.

He said military command and control svstems need few
channels for voice, teletype, or digital data. They require
many more terminal locations than a commercial system.
These terminals may be remote from commercial terminals
and world events may dictate where they are moved from
time to time. Code security is required along with this
mobility. There must be protection against jamming and
physical attack, If an attack is made on the system it must
have some factor of survivability,

Four days after General Schriever's appearance the
hearing turned to one of his contractors, Aerospace Cor-
poration, and heard from its President, Dr. Ivan A. Getting.
By this time the committee’s interest in military space mis-
sions was becoming more pronounced. Mr. Roback wanted
to know whether Dr. Getting felt the military role in space
is being retarded by present national policies. He asked
specifically, to stimulate the witness, about the weather
satellite. Is it really an important military effort?

Dr. Getting said the Administration, which has a policy
of stressing the peaceful uses of space that it inherited from
the Eisenhower era, has assigned the weather satellite to
the National Aeronautics and Space Administration and
the Weather Bureau. He said this solution is not unique
and weather is, as we all know, a worldwide problem. Dr.
Cetting continued:

“I believe one could show that the military has a bigger
requirement for knowing worldwide weather than does the
Weather Burean, The Air Force fies around the world.
It is required at all times to be in a position to make a
strategic strike. It is required at all times to transport mili-
tary forces to all parts of the world. Similarly, our Navy
operates over all the oceans. . . |

“I think it would be fruitful for the military services to
operate on a continuing basis of worldwide weather sys-
tems. And I can see no reason why those aspects of the
weather which are required for the US Weather Bureau
could not be derived as a by-product . . . it has been a
historical precedent in this country that the Coast and
Ceodetic Survey does charts of the US eoasts and the Navy
hydrographic office does charts of the world as a whole.
Why this pattern was disturbed in this instance I do not
know. . ..

*. . . The military (unlike NASA) has a continuing mili-
tary operating function. It seems to me, therefore, that one
could put up a very good argument that weather satellites
might be done more efficiently, more effectively and to
the better over-all good of the country if they were done
by the military instead of by NASA and the Weather
Burean.”

Dr. Getting then was questioned about military space
communication requirements. His reply amplified the stand
tuken earlier by General Schriever, pointing out that there
are no submarine cables to such places as South Africa. He
could imagine a situation where direct military communi-
cation to Cambodia or the Congo might be helpful.

Mr. Roback cited testimony from Dr. Harold Brown,
Director of Research and Engineering for the Defense De-
partment, who had taken a dim view of the possibility of
utilizing space for military purposes, Dr. Getting said he
can see advantages in the military exploitation of space.

{Continued on page 19)
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Pea soup is duck soup

The F-105D is an all-weather tactical weapon system.
One man flies it with equal success in soup or sun-
shine. As tactical workhorse for the U. 5. Air Force, since
1959, its active service proves F-105D mission capabili-
ties are second to none. System means unity. Pilot, plane
and weapons fly together as one. Purpose: Close support
for ground forces. Requirement: Success in any weather,

Armament: Broad range of conventional or nuclear
weapons. To aid pilot control: Fully integrated automatic
Doppler navigation radar, weapons delivery control, and
flight control system which enables the pilot to take off
under the worst weather conditions, come in low on the
deck to avoid enemy radar detection, and hit the target.
Mission accomplished, the F-105D returns safely to base.
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FARMINGDALE, LONG ISLAND, NEW YORK




{An artist's conception of a disaster that, fortunately, never has occurred)
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HOLOCAUST!

A missile site disaster that fire-resistant fluids from Monsanto can stop before it starts
Flame, red-hot surfaces, electrical discharge sparks bespeckle missile launching sites. An electrical short
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can burn through a fluid line to ignite a flammable hydraulic fluid! A flammable transformer oil spewing
from a ruptured power transformer can contact an electrical arc to burst into flame! A flammable hydraulic
fluid under high pressure in a lift or elevator can feed, intensify, explode a small fire into a conflagration!
Avoid the risk of such ““accidents.”” Such fire hazards can be prevented before they start. Monsanto offers a

wide spectrum (over 15) of fire-resistant dielectrics, hydraulic fluids. lubricants . .

. for design into trans-

formers, loaders, elevators, compressors, or electrical generating systems.

SKYDROL® FLUIDS — the aviation indus-
iy s standard”” firg-resistant hydrawhe Nuads. i
service for over 30 million flying hours withou!
one report of fire. Swirable for elevators, missile
taunchers and other high-pressure hydraohic uses

AROCLOR® |(ASKAREL) fluids make com
pact, efficient transformers safe from fire and
secondary explosion harards. These dielecirics
have served electrical utilities for over 30 years
fo make firesafe electrical distribufron Systems

PYDRAUL® AC — gives vou a noncombusi
ble air compressor lubricant that eliminates
explosive flazh fires in large reciprocaling o
compressors. Moncorrosive and nonclogging. foo
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He also pointed out that the airplane first was used as an artillery spotter in days
before any man, military or scientist, realized it is a weapon and has utility as a
transport. He implied that we know little today about the military possibilities of
space, just as we once did of the airplane.

"I cannot, at this point, give you a blueprint of exactly how space and military
satellites will affect military operations in the future,” the witness said. “I might
just say by way of comment that we have somehow as a national policy espoused
space for peaceful purposes with the implication that the earth should be reserved
for warlike purposes. 1 would much rather reverse that and save the earth for
peaceful purposes and do all our warfare in space.”

While the prime interest of the Holifield Subcommittee is the efficacy of
research and development contracting, and the government’s management of
these contracts, it was almost inevitable that specifics of the military space pro-
gram would be brought up. So far, there has been no suggestion that the investi-
gation is concerned with President Eisenhower's apprehension over the threat
that public policy may be dictated by a scientific-technological élite. At the
same time, there are members of the military-industrial complex who fear that
national security will be jeopardized if the decision-making machinery continues
to grow at the top levels. And certainly the intent of the Bell Report and Dr.
Wiesner himself is to make it grow and give the scientific élite a greater voice,

It was refreshing, during the Holifield hearings of early August, to see wit-
nesses from such organizations as the RAND Corporation, MITRE, Lincoln Lab-
oratory, System Development Corporation, and Aerospace show how the best
technological talent can be mustered without menacing the democratic process
or attempting to influence policy. All of these organizations are concerned with
aspects of management of our technological resources, chiefly for the Air Force.
All of the witnesses took care to emphasize their objectivity and their complete
divorcement from policy determination,

F. R. Collbohm, President of RAND, was asked whether he thought RAND's
capability could be established within a government agency. He said it is not
impossible, but unlikely. And the inhibition, he said, is not the Civil Service
limitation on salaries. Men want to work for RAND because of the environment,
the freedom from “irritations and so on,” which means the red tape and delaved
decision-making of any government agency. Carl F. J. Overhage, of MTT"s Lincoln
Laboratory, said that he found it necessary to exceed Civil Service levels in
hiring top talent, but he denied that he competes with industry pay scales. Like
RAND, he said MIT has a level of prestige that makes it attractive to scientists.
Dr. Cetting, speaking for Aerospace, said “a good deal of our strength and at-
tractiveness comes not only from the nature of the work that we are doing, which
is fascinating, but also from the environment in which the civilian scientist likes
to work. Our fellows work hard. But they work hard because they like it."

It was clear that none of these men or the people working for them harbor
ambitions to belong to an élite that determines policy. Yet the Bell Report, which
was signed and supported by Dr. Wiesner, says there have been instances in
recent vears “where we have come dangerously close to permitting contract
employees to exercise functions which belong with top government officials.”
The report continues to say “there must be sufficient technical competence within
the government so that outside technical advice does not become de facto tech-
nical decision-making.”

If there is such a void, and it has been identified by witnesses from Fovern-
ment, profit-making corporations and nonprofit corporations, nobody argues that
it should not be filled. Nobody is more eager to deal with competent people than
research and development contractors. A vice president of one major US defense
industry has said in public that “research and development are supervised and
controlled by government employees who couldn’t possibly know as much as the
contractor and at best can only impede his speed and efficiency.”

There is strong evidence that this weakness is spreading and not being
checked. As new layers of decision-makers are added on top the effectiveness of
industry and military experts becomes more and more diluted. The recent history
of the TFX dual service weapon system and the Mobile Medium Range Ballistic
Missile (MMRBM) are classics of technological frustration. Even mare critical
perhaps, to our national survival, may be the Administration’s top-level attitude—
implemented by its own cadre of scientific élite—toward the military requirements
in space. In the absence of positive action by the two Armed Services Committees
on Capitol Hill, the emphasis on this issue that has appeared as a by-product of
the Holifield Subcommittee inquiry is a public service. The interest of Congress
in the military-industrial complex is traditional, The scientific-technological élite
also deserve attention.—Exp
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Data for defense...
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from wherever it's needed

A major advance in multiplexing

The AN/FCC-17 Multiplexer, now Air Force
Standard, was developed for the Air Force by
Lenkurt Electric and is in service at fixed sta-
tion, tactical, and airborne installations. Capa-
ble of 100% data loading, and phase equalized
for switched data networks, this completely
transistorized system has the ruggedness to
withstand the extremely high shock levels of
hardened missile bases.

Available in various configurations up to 600
channels, the AN/FCC-17 Universal Multi-
plexer was designed for 6000-mile circuits.
Some of its many applications include high-
quality voice, teletype, data and graphic trans-

*mission via microwave, troposcatter or cable.

For complete information, write: AN |[FCC-17,
Mail Station 210, Lenkurt Electric Co., Inc.,
San Carlos, California.

Lenkurt Electric Co., Inc., San Carlos, California. Government Sales Offices in

Washington, D. C., Rome, N. Y, Los Angeles and San Carlos, California.

Specialists in VIDEO, VOICE and DATA TRANSMISSION

- ~LENKURT ELECTRIC -~ - - - -

Subsidiary of

GENERAL TELEPHONE & ELECTRONICS @
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Saviet astrologers must regard Au-
gust as an especially propitious month
for new wventures. The past two Au-
gusts have seen the Russians pull off
both astonishing and disquieting deeds.

Last year, you may recall, the world
acclaimed Russian Cosmonaut Gher-
man Titov for his seventeen orbits of
the earth in Vostok II, on August 6
and 7. Five days later the free world
was shocked when the Communists
overnight erected a wall to separate

oy,
—Unitad Press Internalional Fhate
Russian Cosmonaunts who astonnded the world in mid-Angust
are pictured on television during their epochal double
header. Maj. Andrian G. Nikolayev, left, zoomed off Au-
gust 11, joined next day by Lt. Col. Pavel R. Popovich,

West and East Berlin. And on August
31 last vear, the USSR announced it
would resume nuclear testing in a
series that ran through September.
Last month the Soviets once again
initiated nuclear tests, signaled by a
high-altitude blast on August 5 esti-
mated at up to forty megatons. Then,
on Angust 11, Cosmonaut Maj. An-
drian Nikolayev soared into orbit in
Vostok IlI, to be accompanied in
space, twenty-four hours later, by Lt.
Col. Pavel R. Popovich in Vostok IV.
In the ensuing hullabaloo, the anni-
versary of the infamous wall was ig-
nored except by West Berliners who
defied Vopo tear gas and fire hoses
to manifest their contempt for a pow-
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By Allan R. Scholin
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er which links men in global orbit,
vet shuts off brother from brother on
earth.

Just what the Soviets achieved by
the twin orbital marathon of Niko-
layev and Popovich will be evaluated
and reevaluated as additional data
becomes available from our resources
or from the Soviets. We can assume
from typical Soviet reluctance to dis-
close any significant data on its space-
Hights that the latter will be sketchy.

The subject is sure to come in for
major attention in symposiums and
seminars at AFA's National Conven-
tion in Las Vegas later this month.

Certainly the flight of the Vostoks
was a dramatic accomplishment. Niko-
lavev completed sixty-four orbits in
three davs, twenty-two hours, cover-
ing 1,600,000 miles. Popovich made
forty-eight orbits in just about one
day less, logging 1,260,000 miles.
They landed—still in their capsules—
at Karaganda, in Kazakhstan, about
2,000 miles east of Moscow, parachut-
ing down only six minutes apart.

Vostoks I and IV apparently em-
ployed much the same capsules and
boosters used in Titov's Vostok 1]

flight a year ago. Thus the major suc-
cess was in placing Vostok IV in al-
most the identical orbit and position
of Vostok 111, This required Vostok IV
to meet a blastoff countdown within a
tolerance of about fifteen seconds, this
indicating a highly reliable booster
and launch system.

It is possible that Vostok IV’
orbital path was so planned that in an
early circuit it might have crossed
Vostok 11I's path within, say, twenty

==T'nlted Press Indernstlional Phots
Jubilant Russians in Moscow’s Red Square cheer their hero-
ic Cosmonauts. Soviet propagandisis were ready with huge
photos of the pair almost immediately after Popovich
followed Nikolayev into their multi-orbital endurance Lesi.

miles or so. Had they affected any
significant convergence in their paths
to the degree necessary for useful
rendezvous, however, it is unlikely
that subsequent orbits would have
carried them steadily—and predict-
ably—farther apart. They were at
least 1,800 miles apart before reentry,

But even if they succeeded in no
more sophisticated an attempt at
rendezvous it is beyond what our pro-
gram has so far accomplished.

The National Aeronautics and Space
Administration, which manages the
US space program, arranged a press
conference August 15 to answer nu-
merous press queries on the event,

(Continued on following page)
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Maj. Bob White's altractive sponse
helped do the honors when Gen. Curtis
E. LeMay pinned Astronant wings on
the X-15 pilot, first to reach space
flying a truly maneuverable vehicle.

NASA praised the Soviet accomplish-
ment but, in the words of D. Brainerd
Holmes, Chief of NASA's Office of
Manned Spaceflight, thought it had
“no partcular significance in our race
to the moon.”

NASA agreed the Soviets possess
bigger boosters than we do, and that
we will be unable to match until we
get the Saturn and the Titan 111 In
the meantime, they predicted the
Soviets will take [ull advantage of

Below, Gens, Paul D, Adams, left,
Commander of US Sirike Command,
and Curtis E. LeMay, USAF Chiel of
Staff, watch paradrop of the 8Znd Air-
borne Division during Swift Strike II.
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their bigger boosters to stage other
spectacular events beyond our present
reach.

“We can expect them to beat us to
multi-manned orbital fight,” said Dr,
Hugh Dryden, NASA Deputy Admin-
istrator, “and possibly. to a circum-
lunar flight—since that, too, may be
within the capability of their existing
boosters,

“But a manned landing on the
moon, and successful return, requires
much more than the Soviets have so
far demonstrated. In one part of the
job they are ahead of us; this doesn't
mean they're ahead over-all.”

NASA Administrator James E.
Webb asserted flatly that if the na-
tion continues to devote all necessary
resources to the moon program, “the
US will make a manned lunar landing
on the moon and return before they

do.”

%

-
r

other areas, in the coming months and

years.”
W

An Army program being conducted
on Kwajelein Island in the Pacific to
test effectiveness of its Nike-Zeus anti-
missile missile produced one of the
more curious aerospace episodes of
the month.

A Department of Defense an-
nouncement on July 19 reported that
the Nike-Zeus had “successfully in-
tercepted” an Atlas ICBM fired that
day from Vandenberg AFB, Calif.

Coming soon after Soviet Premier
Khrushchev's boast that the Russians
had an anti-ICBM device that could
“hit a fly in space,” the Atlas-Zeus
test was widely hailed as evidence that
the US, too, had approximately that
capability.

But a statement by Secretary of

.

=TWide Warlil Phetoy

When an excursion train earrving fans to a Philadelphia baseball game hit a
defective streteh of track and toppled into the Snsquehanna River near Har-
rishurg, Pa., late in July, a Sikorsky H-19 helicopter from nearby Olmsted
AFB joined in rescue operations to remove vietims to waiting ambulances.

All in all, the Soviet achievement
seems to boil down to a spectacular
demonstration which undoubtedly pro-
vided them with wuseful data on
physiological aspects of sustained
flight. But it showed no evidence of
a major advance in Soviet space tech-
nology.

As President Kennedy told the na-
tion August 13:

“1 have said from the beginning that
this country started [its space pro-
gram] late in the 1950s. We are be-
hind and will be behind for a period
in the future. But we are making a
major effort now, and this country will
be heard from, in space as well as in

Defense McNamara contained in the
official Dol announcement seemed
aimed more at Khrushchev than at
complimenting the Zeus.

*These programs give us confidence
that our missiles would be able to
penetrate any such system which has
been developed by anyone,” Mr. Me-
Namara said.

Despite numerous press queries,
there were no further elaborations on
the announcement.

This much is known: The Zeus had
failed on a previous interception try,
even though detailed information on
ICBM launch time and trajectory path

(Continued on page 25)
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A partial view of the TRANSACTER System Compiler units at Boeing Transport Division.

The TRANSACTER®™ Data Collection System

ar BOEING

A TWEO-VEAR REPORT.

Initially installed in June 1960 at Boeing’s Transport Divi-
sion, Renton, Washington—TRANSACTER input stations
and Compiler units are efficiently collecting, transmitting
and recording vital, accurate production data for instanta-

| station neous processing. Thus management reports are continu-

ously available for the never-ending improvement of Boeing
customer service,

COMPILER

| SE PROCESSING
CENTER At Renton, engineering control, attendance reports, factual

| o L~ labor distribution data, order status and labor/machine
_ il utilization reports are readily at hand. Potential applica-
tions include quality control and material/inventory control.

S |

“TRADE MANK OF G TE,

STROMBERG

DIYvis|omM

GENERAL TIME COBRPORATION
THOMASTON, CONNECTICUT




environmentally designed

...to survive in space: the moon and a Librascope computer

Shown metaphorically floating in circum-
lunar space is the first computer specifi-
cally designed to guide an exploratory
instrument package to a soft landing on
the moon. Itis one ofaline of Librascope
computers designed to perform in space
vahicles and missiles. The premium

demand for minimum weight is met with

LIBRASCOPE DIVISION
@ CENERAL
PRECISION

808 Western Avenue, Glendale 1, California

a variety of general-purpose digital com-
puters. These computers are designed
with maximum simplicity, commen-
surate with functional requirements and
operate in their environment with high-
est reliability and long life. In space as
well as at sea and in the air, Librascope

computers pace man's expanding mind.
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is fed into a target intercept com-
puter linked to the Zeus target ac-
quisition radar on Kwajalein, The
target Atlas vehicles also carry special
instrumentation, including a miss-dis-
tance indicator to double-check the
Zeus's own data
W

LAUNCHINGS — SAC missileers
presented their own version of a dou-
ble-header launch at Vandenberg
AFB, Calif., August 9. A crew from
the 389th Strategic Missile Wing,
Francis E. Warren AFB, Wyo., fired
two Atlas ICBMs in quick succession
to demonstrate for the first time a
multiple countdown and launch pro-
cedure. Both weapons impacted on
target 3,000 miles downrange.

These were the ninetv-eighth and
ninety-ninth successful firings in the
Atlas program. Next day at Cape
Canaveral, Fla., an Atlas-F malfune-
tioned, but on August 13, another F
model carrying cameras to photograph
the missile’s staging sequences in
flight performed perfectly to become
the 100th Atlas to be fired success-
fully, The cameras were recovered,
two north of Grand Turk Island, by
pararescue crews of the 3d Air Rescue
Squadron from Eglin AFB, Fla., and
the third in the splash zone.

The pace of classified USAF satel-
lite launchings from Vandenberg and
Point Arguello, Calif., stepped up to
gsix during the month. From Point
Arguello, USAF launched Atlas-Agena-
Bs on July 18 and August 6, and a
Blue Scout on July 24. From Vanden-
berg thev sent up three Thor-Agenas,
on July 20 and 27, and August 1.
Since November 22, 1961, when a
security clamp was placed on these
launchings, USAF has fired a total of
twenty-four.

The missile box score:

SUCCESS- PAN- FAIL:

TYPE TOTAL FUL TIAL URE
Atlas 142 100 26 16
Titan T 52 as Li} 4
Titan 11 4 2 2 0
Minuteman 18 13 2 3
Thor

IRBM 71 48 11 11

Scientific hate] 79 a 8

Two of Thor's “scientific” failures
have been chalked up in the Pacific
nuclear test program, where the nor-

{Continued on page 27)

Harmon Trophies for 1962 were won
by Jacqueline Cochran for setting
ecight “world class™ records in o Nor-
throp T-38 trainer over three months
in 1961, and to USAF Lt. Col. William
K. Payne for piloting a Convair B-58
to two concurrent records, Washington-
Pariz and New York-Paris, in Mayv 1961.

AlIR FORCE Mogozine = September 1962

CONTIMNUED

Gen. Walter C. Sweeney, Jr., left, Commander of the Taetical Air Command,
grects Senators Barry Goldwater of Arizona and Howard W. Cannon of Nevada,
both Reserve pilots, after orientation rides in USAF's new F-4C fighter at
Langley AFB, Va., flown by MeDonnell test pilot W, C. Ross, right. Goldwater
is a major general and Canmon a brigadier. Cannon is general chairman of
AFA's 1962 Convention in Las Vegas; Goldwater will be a featured speaker.

Umpires and observers will follow TACs fighter weapons meet at Nellis AFH,
Nev., this month by television setup under USAF contract with Thompson Rama
“"uulflritlge"& Dage division. Air Foree eam nen will transmit over Channel
3, enabling Las Vegas residents and AFA Convention gucsts o see the meetl too.
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Creative tirrerr @ REL ewair & fow enpepeiomad mpneers,  Addresi riommis 1o James Kelly, Persennel Director,

Wow a collector’s item, this BEL regencrative receiver of 1023424
kad owe stage of detection and one of awdic amplification.

From that time back in the Twenties
when REL achieved the first voice
broadcast from a flying plane to the
public (aTimes Square crowd), our

“firsts”" fill a bulging file. Our drawing
boards promise even more for the next
forty years. We're charting a course to
keep REL the first name in telecommu-
nications. That's why — when you have

communications problems — you
should turn to REL first!

Radio Engineering Laboratories - Inc

A subsidiary of Dywamicy Corporntion of America
Dept A-29-01 Borden Ave * Long Island City 1, NY

A world leader today i REL's 75 kw tropospheric scatter amp-
lifier, many of which are tx use for defewse communications.
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milly reliable Thor is being used in
high-altitude weapons tests. One fail-
ure was laid to a defect in the spe-
cial gear used in carrving the weapon.
There was no nuclear blast or radio-
active fallout from either failure, but
test schedules were delaved. par-
ticularly sinee the US voluntarily sus-
pended testing while the Soviet Cos-
monauts were in orbit.

Another noteworthy failure securred
in the Mariner [ Venus probe Julv 21.
The Atlas-Agena-B vehicle rose per-
fectly from its Cape Canaveral launch
pad but soon entered an erratic flight
path and was destroved by the range
safetv officer. Investigation indicated
a faulty equation had been fed into
the direction computer. A backup
vehicle, Mariner 11, was scheduled to
be fired toward Venus sometime be-
tween August 20 and September 10,

T_:g.l

EQUIPMENT NOTES — The Air
Force expects to add seven squadrons
of C-130s in the next two vears. Four
will go to TAC, two overseas, and one
to MATS. C-123s of five TAC squad-
rons will be phased out to make room
for the new Hercules planes,

Congress has appropriated funds
for three more RS-T0 Valkvrie bomb-
ers, bringing the total to six, but Sec-
retary of Defense MeNamara is still

opposed to an increase in the program. |
Congressman Carl Vinson (D.-Ga.), |

who was persuaded by President Ken-
nedy this spring not to write manda-
tory legislation on RS-70 procurement,
spearheaded the additional fund leg-

. _.I i
— _ﬁ -
CMSgr Harrey C. Findley, 37, Ent AFB,
Colo., won 21,500 top award in USAF
1962 suggestion program for an idea

extending life of high cost electron
tubes, saving 10 million each year.
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Changes in high command, triggered by retirement of Gen. Lauriz Norstad,
right, affect, from left, Gens. Maxwell D. Tavlor, Lyman L. Lemnitzer. and
Earle ;. Wheeler. General Taylor, presidential sdviser and former Army Chief
of Stafl, becomes Chairman of the JCS, succeeding General Lemnitzer, who takes
Norstad’s post as Supreme Allicd Commander, Europe. General Wheeler becomes
Army Chief of Stalf October 1 upon the retirement of Gen. George H. Decker,

islation, and sayvs frmly, “We will
have the RS-70."

The first prototype of the Valkyrie,
now nearing completion at North
American’s Palmdale, Calif., plant,
will be rolled out to its final develop-
ment area in September, and may be
ready for flight-test in December.

Curtiss-Wright is building two pro-
peller-driven X-19 vertical-takeoff-or-
landing aircraft for the Air Force, to
be delivered in mid-1963. Theyll be
used to explore aireraft performance
and VTOL characteristics in recovery

and survival operations. Engine na-
celles are in vertical position at take
off, tilting to horizontal for convention-
al flight. Speed is expected to range
from zero at hovering to more than
460 mph in level flight.

Feasibility of adding two jet engines
to C-123s to make them more suitable
for counterinsurgency roles is being
studied under a contract awarded
Fairchild. The modification is ex-
pected to improve the C-123s short
takeoff capability.

{Continued on page 29)

Pulse magnetrons, used in commercial all-weather radar systems, are part of

the extensive line of Litton microwave tubes and display devices. For informa-

tion write to San Carlos, California. In Europe, Box 110, Zurich 50, Switzerland.

[ELITTON INDUSTRIES
ELECTRON TUBE DIVISION
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New window on the stars... by Grumman

The Orbiting Astronomical Observatory (OAO), when
launched, will be the largest unmanned satellite to be
put into orbit. Being developed by Grumman for the
Mational Aeronautics and Space Administration, OAQ
will provide our scientists with a new window on the
stars. The 3,000-pound satellite with its highly sophisti-
cated equipment will relay to earth long-awaited infor-

mation on cosmic phenomena. This prototype is one of
the many important weapons and space systems being
refined or already in production at Grumman. It is the
product of Grumman's extensive facilities and human
resources—Grumman capability. It is one answer to the
challenges of a changing world—keeping the peace and
exploring the unknown.

GRUMMAN AIRCRAFT ENGINEERING CORPORATION

Bethpage .

Long Island .

New York




Grumman
in Space

Frictionless conditions encountered

in space are simulated by Grum-

man's airbearing attitude table.

Supported on a 1/1000-inch-thick

air cushion, the table is capable of

holding five men, but would tilt at
= the drop of a feather.

15 x 20-foot stainless steel Environ-
mental Space Chamber simulates
vacuumized conditions comparabla
wr tothosefound at 200 miles altitude.

i )

This huge centrifuge is capable of
subjecting a one ton spacecraft to
a stress of 40 times the force of

wr gravity.

b S
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Drawing of new Space & Missile

Center which will further expand

Grumman's aerospace activities,

providing accommodations for a

larger scientific, engineering and
wr support staff.
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Meanwhile, USAF is testing two
Army aireraft for possible use by its
counterinsurgency  forces. They are
the Grumman Mohawk and the de
Havilland Caribou. At the same time,
the Army is testing USAF's U-10A for
possible ground support duties.

AWARDS-To Lt. Col. William R.
Payne, USAF; Jacqueline Cochran;
Cmdr. Malcolm D. BRoss, USNR:
and the late Lt. Cmdr. Victor A.
Prather, USN: the Harmon Interna-
tional Aviation Trophies for outstand-
ing and extraordinary feats of indi-
vidual piloting skill during 1961, Colo-
nel Payne's award was for piloting a
Convair B-38 Hustler between Wash-
ington and Paris at an average speed
of 1,048.68 mph, and between New
York and Paris, along the Lindbergh
route, at a speed of 1,089.36 mph in
May 1961. His crew members in the
B-538 were Majs. William L. Polhemus
and Raymond R. Wagener. Miss
Cochran won the Aviatrix award for
setting eight world class records in
speed, distance, and altitude in a
Northrop T-38 from August 24 to
October 12. Her top speed was 844
mph and peak altitude 56,072 feet.
Commanders Ross and Prather re-
ceived the Aeronaut’s award for
reaching an altitude of 113.,739.9 feet
in a balloon flight over the Gulf of
Mexico, May 4, 1961. Prather was
drowned while being picked up by
helicopter after landing.

To James H. Kindelberger, post-
humously, the 1962 Daniel Guggen-
heim Medal for achievement in avia-
tion. Before his death in July, Kindel-
berger was board chairman of North
American Aviation. John L. Atwood,
NAA president, will accept the award
in Los Angeles, October 10,

To CMSgt Harry C. Findley (sce
cut, page 27) Ent AFB, Colo,, top
award of $1,500 in USAF's annual
suggestion contest. Air Defense Com-
mand personnel won  first, second,
third, fifth, and sixth places. Findley's
awird resulted from a suggestion to
lengthen the life of high-cast radar
electronic tubes, some costing as much
as 531,000, which USAF estimates will
save $10 million a vear.

ST

STAFF CHANGES. . . . Maj. Gen.
Edwin B. Broadhurst, from Command-
er Tth Air Division, SAC, High Wy-
combe, England, to Assistant DCS/0,
Hq. USAF, effective October 1. . . .
Maj. Gen. Cecil H. Childre, from As-
sistant DCS/P-P, to Assistant DCS/P,
Heg. USAF. . . . Brig. Gen. William
E. Creer, from Commander, 72d
Bomb Wing (Heavy), SAC, to Com-

mander, 45th Air Division, SAC, Lor-
ing AFB, Me. . . . Brig. Gen. Roger
M. Crow, from Deputy Commander,
Ist Strategic Aerospace Division, SAC,
Vandenberg AFB, Calif., to Com-
mander, 819th Strategic Aerospace
Division, SAC, Dvess AFB, Tex. . ..
Brig. Gen. Allman T. Culbertson,
from Vice Commander, ASD, AFSC,
Wright-Patterson AFB, Ohio, to Dep-
uty Commander, Hq. APGC, AFSC,
Eglin AFB, Fla. . . . Maj. Gen. Charles
M. Eisenhart, from Special Assistant
te Commander in Chief, Hq. SAC Of-
futt AFB, Neb., to Commander, Tth
Air Division, SAC, High Wycombe,
England, effective September 17, . . .
Brig. Gen. Harry L. Evans, from Vice
Director of Special Projects, OSAF,
El Segundo, Calif., to Assistant Viee
Commander, S5D, AFSC, El Segundo,
Calif.

Brig. Gen. Richard O. Hunziker,
from Commander, 21st Strategic Aero-
space Division, SAC, Forbes AFE,
Kan., to Deputy Commander, Ist
Strategic Aerospace Division, SAC,
Vandenberg AFB, Calif. . . . Brig.
Gen. Jamie Gough, from Deputy Di-
rector for Operational Forces, to Dep-
uty Director of Operations, DCS/0,
Hq. USAF. . . . Brig. Gen Loren G.
McCollom, from Chairman, [Joint
Command and Control Development
Group, Hg. USAF, to Deputy Chief of
the Joint Command and Control De-
velopment Requirements Group, DoD.
. . . Brig. Gen. John C. Meyer, from
Commander, 45th Air Division, SAC,
Loring AFB, Me., to Deputy Director
of Plans, Hg. SAC, Offut AFB, Neb.
. . . Brig. Gen. Harvard W. Powell,
from Assistant to Deputy Commander,
AFSC for Aerospace Systems, to Vice
Commander, S5D, AFSC. Los An-
geles 45, Calif. . . . Brig. Gen. Ken-
neth 0. Sanborn, from Commander,
Air Task Force 13, Provisional, 13th
AF, PACAF, with additional duty as
Chief, AF Section, MAAG, Republic
of China, to Chief, MAAG, Republic
of China. . . . Brig. Gen. Pinkham
Smith, from Communder, 819the Stra-
tegic Acrospace Division, SAC, Dyess
AFB, Tex., to Deputy Director for
Operational Forces, DCS/0, Hq.
USAF. . . . Brig. Gen. Frederick J.
Sutterlin, from Commander, 839th
Air Division, TAC, Sewart AFB,
Term., to Chief of Staff, US Taiwan
Defense Command. . . . Maj. Gen.
Horace M. Wade, from Deputy Di-
rector of Operations, DCS/0, to As-
sistant DCS/P-P, Hq. USAF. . . .
Maj. Gen. Charles B. Westover, from
Assistant DUS/0, Hq, USAF, to As-
sistant to Commander, Hq. TAC,
Langley AFB, Va.—Exnp
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TARGET INSTINCT...

Pioneer advanced inertial guidance systems

boosters and space vehicles unerring “‘target

instinct'" whatever the mission. Proof?
Take the Pershing, Army's *“shoot and
Flight tests have demonstrated the flawless accuracy of the
inertial guidance system—built by E-P—which utilizes our

ultra-sensitive air-bearing gyros and accelerometers. Per-

missile,

formance has continually eded project specifications.
And production has been consistently ahead of schedule.

Take the super-rocket earmarked for
manned space flight. E-P has been selected to build the

highly complex guidance platform because of our knowled

Pershing missile.




BUILT IN!

Inventiveness, imagination and experience play key roles

in Eclipse-Pioneer's ability to solve the difficult and compli-

cated problems associated with the science of inertial
guidance. When it comes to state-of-the-art in manufacturing
techniques, E-P takes the lead. For example, tolerances of
10 millionths of an inch and one second of arc are constantly
maintained in our own Beryllium production machining

Eclipse-Pioneer Division rue

facility. From initial design to complete system manufacture
and test, our facilities and capabilities are backed by over
forty years' experience in developing and producing the
world's most advanced systems for flight control and
airborne navigation.

Our technical sales staff invites discussion of your guidance
and control requirements. Call us at Teterboro, N. J.

WHERE IDEAS
UNLOCK
THE FUTURE
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MELPAR accomplished a tough assignment with the development and pro-

power of the GAM-83 Misszile.

duction of the AF3TA-T18 Tactical Delivery Missile Trainer for the Air Force
Systems Command. This ground pilot trainer familiarizes jet pilots with the pre-
launch, launch, and guidance techniques necessary to zero in the mighty muscles

neers and scientists have again met the challenge. Our arsenal of technology
possesses the laboratories, personnel, and tools to deliver superior quality and

i
|
|
| With the development and production of the GAM-83 Trainer, MELPAR engi-
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| highest reliability for Government and Industry.
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In 1947=Thiokol, working in cooperation with JPL, helped develop

tocm;'fques fa; case bonding that man“: p;isiﬂa today’s solid

fueled giants. Since that time...from the RV-A-10 engine which

SOLID Rf;.;ﬂﬂﬂrf prﬂsd‘&;’easabﬂfty of scale-up and the Falcon which introduced
mass production to the rocket industry, to the huge booster for

SPAGE RESEARCH Minuteman and the high thrust power of Nike Zeus . .. Thiokol
history is one of innovations marking progress in rocket propul-

sion. O Thiokol retro-rockets contributed in large measure to the
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success of the Discoverer Program and the recovery of the Mercury

capsule. O Pioneer in development of solid-fueled rockets of many e

performance characteristics for many systems (spherical engines m oe ®
to yield high mass ratios, special units for vernier control and gas

generators), the Corporation has built a record which—in terms CHEMICAL CORPORATION
of reliable engine performance, timely delivery and economical

operation—reflects the Thiokol capability required to meet FIRST IN ROCKET PROPULSION
present national demands for leadership in space and defense.

science of rocket propulsion

SPECIAL PURPOSE ENGINES
FROM THE ELKTON DIVISION

Cygnus 40 17. TE-322-1 Swallow Booster
18, TE-344  Cheyenne

Scale Sergeant 19. TE-240  Mandan Test

Cherokee Engine

8" Ballistic Test  20. TE-352 Crow

Engine 21 TE-139

Recruit—Mod. IA: 22, TE-195 Discoverer Retro

Yardbird — Mod. Il Mark |

Yardbird—Mod. | 23.TES2  Tart

Recruit—Mod. 1B 24. TE-345 Chippewa

Apache —Mod. | 253. TE-280 57 CP Test

Apache —Mod. Il Engine

Cajun— Mod. 11l 26.TE-316  Mercury Retro

Cajun—Mod. 11 21.TE-324  Hurler

Cajun—Mod. | 28. TE-B3

Blackfoot 29, M-58 A2 Falcon Engine
16, TE-184  Cygnus 25 30. M46  Falcon Engine

THIOKOL— - pioneer of solid rocket
propulsion . . . in all its forms!

Engineers. Scientists. Creativity is always welcome. Perhaps there's a place for you on the Thickol team. An equal opportunity employer.




CASES IN SERVO CONTROL... NO. 4

Douglas Skybaolt

Harth Amerlcan A3J

DAYSTROM TRANSIGOIL'S -Ihil]STEH OF MODERN MISSILES AND AIRGRAFT
...AND OUR SERVO ASSEMBLIES ABOARD THEM

Height Indicater

Guidance Contrals

As on a multitude of other weapons systems, Transicoil subsystems
are aboard both Skybolt and the A3J. B For Skybolt, Transicoil
supplies the guidance control packages shown at left. These consist
of gimbal-mounted synchro resolver transmitters; azimuth, roll and
pitch repeater assemblies; and synchro computing resolvers. Il For
the A3J, Transicoil supplies the radar height indicator shown at left.
This precision airborne instrument, which utilizes synchro data from
the altimeter, consists of control transformer, motor generator, tran-
sistorized servo amplifier, anti-backlash gear train, and the meter
indicator itself. B All rotating components are size 8 in both applica-
fions, and are manufactured by Transicoil. This is design excellence
and reliability. This is Daystrom Transicoil. Write for booklet, “Cases
in Servo Control”,

C—y
L DAYSTROM, incorrPORATED

TRANSICOIL DIVISION
WORCESTER, PENNSYLVANIA
TELEPHONE 215-584-2421




AIR FORCE

SEPTEMBER 1982

From the Secretarj-‘

My feeling as to the best way to celebrate the Fifteenth Anniversary of
the United States Air Force is to mark the year with actions worthy of cel-
ebration on the Twenty-fifth—and the Fiftieth, or even the Centennial.

The Twentieth and Twenty-Fifth, at least, cannot be far off, consider=
ing the momentum of the Air Force today and the speed at which the first fif-
teen years have passed.

It seems only a short while since President Truman signed the National
Security Act of 1947 creating a separate Air Force. Jimmy Doolittle de-
scribed that day, 26 July, as "the day Billy Mitchell dreamed of."

The Air Force actually came into being on 18 September when Chief Jus-
tice Fred M. Vinson administered the Oath of Office to the first Secretary of
the Air Force, Stuart Symington. Eight days later, on 26 September, Gen.
Carl A, "Tooey" Spaatz was sworn in as the first Chief of Staff. Having pre-
viously served as Special Assistant to Mr. Symington and having been sworn
in as Assistant Secretary (Management) on the same day with General Spaatsz,
I had an opportunity to see at firsthand the startup of the United States Air
Force.

The accomplishments of the Air Force over the intervening span of years
provide a solid basis for confidence in the future. The prologue of our past
is but the promise of a future as big as space. The Air Force was created by
men who looked ahead and up. They are with us today, and more. The thrust of

. Air Force progress is measured in their imagination, courage, competence,
and integrity.

But as our future is bright, so our responsibilities ars heavy. The
threat to freedom today is immediate and continuing. Deterrence must be
broadened, without being lessened at any point. From the strategic nu-
clear deterrent, which has been the principal bulwark of peace and free-
dom for nearly a decade, we are extending deterrent capabilities of aero-
space power in two directions—toward equally threatening lower levels of
warfare and higher in the aesrcspace.

The attendant obligations to the American people are greater in every
area of our stewardship of their precious resources; the military service
is more demanding, and devotion to duty is more important than ever before
in the history of the Air Force and of the nation. Our observance of this an-
niversary must be not so much celebration as rededication to the ideals and
the service of the nation which we defend.

Eugene M. Zuckert
Secretary of the Air Force
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THINKING IN NEW

Gen. Curtis E. LeMay

CLEAR idea of the future is the hallmark of the
A man who succeeds, the idea that prevails, the
plan that bears fruit.

Predicting the future has never been a simple job
and it is becoming more difficult. Change used to
come at a leisurely pace; literally, today's ideas are
outmoded by tomorrow’s developments.

In this atmosphere of quick change, it is useful to
try to depict the major factors that will affect the Air
Force of the future, the things that will shape the
environment in which we will have to work as an
organization and as individuals within that organiza-
tion, So, although I won't attempt here to draw a
precise picture of the future, my thoughts on emerging
trends may assist the reader to do so for himself.

I will discuss these emerging trends in three general
categories. First [ will treat the trends affecting de-
fense organization. Then the international trends. And
finally the trends affecting our concepts for develop-
ing and operating the United States Air Force.

Undoubtedly the most visible factor—and perhaps
the most important in terms of long-range impact—
has been the trend away from decentralized manage-
ment of military problems toward concentration of
problems managed in the higher levels of govern-
ment. A number of causes have contributed to this
trend toward ecentralization:

Soviet possession of the nuclear weapon has cre-
ated widespread fear of the nuclear weapon and the
felt need to keep it under close control.

a8

“If the military is going to make a valuable
contribution to thinking through national
security problems, we are going to have to
place more emphasis on how we think and the
organizational structure with which we think.
And that thinking will have to be responsive
to the existing environment.”

The Air Force's

By Gen. Curtis E. LeMay

CHIEF OF STAFF, UNITED STATES AIR FORCE

A growing defense budget has impacted more and
more strongly on political and economic affairs,

Military policy has become integrated with and is
not distinguishable from diplomatic considerations.

Advancing technology has created a need to advance
the scientist’s role in military decisions.

And—of principal interest to us in the military—the
institution we call the Joint Chiefs was originally de-
signed to function in a decentralized system, rather
then in the centralized system we have today.

So we find the need to reorient ourselves to the new
requirements. We are working to change the JCS and
the Joint Staff and to make them more responsive to
the needs of centralized management. I hope that we
will be successful in this effort.

Hand-in-hand with this centralization of manage-
ment, national military strategy has become interrelated
to a growing area of nonmilitary problems—the gold-
flow problem is an example, So the military staffs and
the JCS must extend their military considerations to
an ever-broader area of affairs.

So much for organizational problems. Let’s turn our
attention now to some of the international factors that
will shape our future military environment.

If present trends continue, the nature of our alliances
could change significantly in the years ahead. This
will have a distinct effect on the Air Force of the
future since our military commitments change with
our alliances. The growing strength of the European
Community could well result in a United Europe. The
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Deterrence 1962 &5 more than a word. It is men and machines
geared to the never-ending mission of precenting aggression
in a threatened world, B-3%s—equipped with standoff Hound
Dog missiles—are a prime factor in the deterrence equation.

Future Environment

DIMENSIONS

Common Market is, after all, the embryo of such a
structure. It remains to be seen whether or not the
United States takes part in that growth as a full part-
ner in an Atlantic Community, But that, too, would
have a major effect on our future.

Developments such as these could have a beneficial
effect on our defense posture. Either a strengthened
Europe or a strengthened Atlantic Community will add
significantly to the free world's strength,

The proliferation of nuclear weapons is going to
have an increasing effect on our military posture. We
have to recognize the strategic consequences of wide-
spread possession of these weapons.

Some years ago studies were made to identify the
countries that could possibly develop their own nuclear
weapons. These studies concluded that several coun-
tries would have the necessary resources in ten to
fifteen years. And a greater number of countries—a
total of ten or fifteen—might have the resources after
a slightly longer period. These studies were called the
Nth Countrv Studies, because as each new country
was added to the number already possessing nuclear
weapons, the possibility of conflict increased by geo-
metrical progression. Those studies were made on the
basis of the nuclear technology we knew several years
ago. Since that time technology has advanced. Today
a country would need Far fewer and far less sophisti-
cated resources to develop its own weapons.

( Continued on following page)

AIR FORCE Magazine *= September 1952

USAF and deterrence have moced into the age of missilry, as
represented b}} thiz towering Atlas intercontinental ballistic mis-
sile which, when fired in retaliostory anger, would wreak decas-
tation on the military forces of any peace-breaking aggressor,

The dedication of the men who man USAF's deterrent weapon
systems las ensured peace since the end of World War II.
These are fust some of them, Strateglc Air Command crews,
at briefing. Their job, today and tomorrow, is keeping the peace.
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Realistic and workable arms-control agreements are stated aims of the
US, and patience is a prime requirement for American and allied
negotiators who must cope with Soviet bargainers af Geneva. Mili-
tary policy must be geared to national policy in this vital field.

So the Nth Country problem is a serious one. And
it is one we are going to have to deal with. In my view,
there are three things we can do about this problem:

One, we can live with it by adapting to the changed
environment as new nations join the nuclear club.

Two, we can rely on technological advances to off-
set the effect of growing nuclear capabilities, 1l re-
turn to this point later in this article,

And three, we can enter into international treaties
to control and prevent the growth of nuclear capa-
bilities. This brings me to my next point.

Our government is seeking general and complete
disarmament under effective international control. We
have recently created a federal agency whose mission
is to develop the ways and means to reach that goal.
The Arms Control and Disarmament Agency is now
staffed with about 100 people, and they plan to reach
a strength of 200 in the near future. These are dedi-
cated people. They are intelligent people. And they
bend their efforts to their assignment. I sometimes
think we in the military don’t pay adequate attention
to those efforts,

No nation can properly refuse to go to an interna-
tional conference table to discuss arms-control pro-
posals that appear to have been offered in good faith.
But think for a moment about the bases on which we
can make or accept disarmament proposals.

Generally speaking, we can't place in jeopardy such
military superiorities as we might have. Nor can an
enemy. We have to find the basis for an appropriate
trade-off of these superiorities if both sides are seeking
stability. Consider the difficulties in this case:

On first blush, it appears that an agreement for each
of us to scrap 200 missiles of similar size would be an
even trade. Yet such a trade might in fact be grossly
uneven. It would depend on the value each nation
places on its missiles, how they will be used, and their
relative importance to over-all strength. That deter-
mination involves an assessment of the impact that
the loss of those missiles would have on the entire de-
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fense structure of the nations in question. The same
problem applies to any disarmament proposal. So each
participant at such a conference is looking for agree-
ments that won't cause his side to be put at a disad-
vantage,

We recently tabled a draft disarmament treaty at
Geneva. The Armed Forces considered this proposal,
participated in its drafting, and made inputs to it. Yet
how much does the average military person really
know about that proposal and how much does he
really know about the effect its adoption would have
on our military posture? For that matter, how much
do we really know about just the effect of making the
proposal?

Arms control and disarmament proposals and coun-
terproposals are going to be a permanent feature of
the defense environment. More and more of us are
going to have to contribute to these proposals and to
be aware of their impact. More importantly, we are
going to have to develop our recommendations in this
area in response to the broad considerations of national
strategy and not in the limited consideration of mili-
tary strategy.

I would like to turn now to a discussion of some
of our purely military problems and the environment
that will affect our concepts for solving them.

In the strategic field, the heavy stress on making war
calculable and predictable has led us to concentrate
on a strategic force that can ride out an enemy attack
and still strike back effectively. This philosophy—if
accepted as a total strategy—would force us to be
inflexible by our own choice of weapons.

I have no quarrel with the thought that our stra-
tegic forces have to be secure. But if the high cost of
that kind of survivability should ever entice us to
abandon our :tl:-ilily to tlf:slm}' opposing  strategic
forces and to adopt instead the cheaper strategy of
retaliating against an enemy’s cities and people, our
defensive posture would be seriously affected. Be-
cause, in the final analysis, such a single-moded force
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Arrayed against US and allied negotiators at the Geneva disarmament
talks are the skills, forensic and propagandistic, of the representa-
tives of the Soviet Union. Neutralist powers posifions cary. Yet the
talks go on, becouse seemingly impossible agreement might occur.

would create a situation that deters us more strongly
than it deters an enemy.

If we were deterred by our own incomplete wea-
ponry, we would have lost superiority at the ultimate
level of warfare. In this situation, we would be unable
to exercise choice or flexibility in any lesser forms of
warfare against this enemy. We would have lost con-
trol and flexibility because our enemy could have the
ability to outraise us in this vital “table stakes—mo
limit” game.

For these reasons, all of us were heartened to hear
Secretary McNamara come out forcefully on this point
in June at the University of Michigan. He said that
our principal military objective in war should be the
destruction of the enemy’s military forces, not his
civilian population. That statement went far to clear
the air both here at home and abroad. [ feel that it has
made our deterrent posture much more believable.

Returning to my point about the desire to make
nuclear war calculable and predictable, a second prob-
lem this kind of thinking causes is that when we
overstress our efforts to end nonpredictable nuclear
war we are cautious about doing anything that might
provoke an adversary. By definition, the building of an
offensive weapon system amounts to provecation. Car-
ried to its extremes, some people even consider shelters
provocative. In this environment, the development of
new strategic systems meets strong moral and emo-
tional, as-well as economic, opposition.

Third—and perhaps the most dangerous effect of
all—this thinking makes us shortsighted about space.
I'll return to this subject when I discuss the strategic
problem in space, but now let's look at the future en-
vironment that will affect our limited-war posture.

A great part of the limited-war problem is political
in nature. The ground rules for fighting, the use of
bases, overflight rights—all these and many more play
a large part. Therefore, political considerations are
always going to dominate our preparations to fight
such wars. The fear of nuclear weapons has a marked
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effect on this problem and will probably continue to
have an effect for some years to come.

It is often charged that we in the Air Force expe-
dited a rush to place almost sole reliance on the nu-
clear weapon for limited wars. This is a distorted view.
The Air Force has always recognized that there are
many possible situations in which a purely nuclear
capability would be inappropriate, We support whole-
heartedly the need to improve conventional capabili-
ties, and we are working to develop those enhanced
capahilities as quickly as possible,

A fairer statement of the Air Force position on
limited war would be that we feel that the alternative
to early use of nuclear armaments in limited wars
against forces large in manpower is to maintain ex-
ceedingly large forces in-being. If a decision were
made to develop and maintain that magnitude of
forces, we of course would support it.

Most of the confusion surrounding limited war
seems to me to spring from confusion as to how we
would fight such wars. Perhaps it would be more accu-
rate to say that there is confusion on how we would
ficht such wars against forces that would employ nu-
clear weapons and against forees that have no recourse
to nuclear weapons. These are separate problems, and
they are being treated separately. Certainly there is a
vast difference between capabilities here.

We can expect nuclear-capable forces to be sophisti-
cated and to have modern weapons. Forces without
recourse to nuclear weapons, on the other hand, can
be expected to have conventional weapons and less
sophisticated tactics.

So to my mind the first problem in limited-war plan-
ing is to have a clear understanding of what weapons
and what tactics are to be used against which op-
ponents,

The use or nonuse of nuclear weapons is a gov-
erning factor in the size and composition of limited-
war forees. And it is a major factor in planning limited-

{Continued on following page)
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war tactics. It seems clear that you need more forces
to fight without nuclear weapons than with them, be-
cause it is patent that you can deliver more firepower
with nuclear weapons than with nonnuclear ones.

It is also obvious that you must plan tactics differ-
ently for nuclear and for nonnuclear war. The principle
of mass is applied on the nuclear battlefield with weap-
ons. Mass is applied on the nonnuclear battlefield
with forces. If you intend to fight with nonnuclear
weapons, you must assemble a great many forces. Yet
if you plan to retain the option to use nuclear weapons,
those concentrated forces would be a handicap be-
cause they themselves would present an enemy with a
critical nuclear target,

There is still another major problem presented by
the consideration of whether or not to use nuclear
weapons in a limited war.

In war, each side tries to achieve military domi-
nance, When two nuclear-capable military forces are
in combat, even with high-explosive weapons, the
overriding priority for destruction is the opponent’s
nuclear-capable forces, This is true because nuclear
weapons are far more effective than high explosives,
and, until the enemy is disarmed of his nuclear weap-
ons, he may decide to use them preemptively to gain
an irreversible military dominanece. So, in limited non-
nuclear war, each opponent risks losing his nuclear
zpability all at once by preemptive nuclear attack.
Or he risks losing it over a period of time by attrition.
In nonnuclear war the side with the fewer forces suf-
fers the effects of attrition first.

If you had quantitative superiority, it would be to
your advantage to fight a nonnuclear war and let your
opponent lose his tactical nuclear capability by
attrition.

When both forces are nuclear capable and one side
enjoys an overwhelming quantitative superiority, the
smaller force in a nonnuclear contest will eventually
lose its tactical nuclear capability for the simple but
aften overlooked reason that nonnuclear war is essen-
tially a contest between production and attrition. And
a fact of life that we must live with is that modern
tactical air forces—land-based or sea-based—are simply
too expensive to stockpile or to mass produce in ad-

vance in quantities sufficient for a World War 11 scale
of operation.

We have to appreciate the economic and political
difficulties facing the President as he addresses the
twin problems of nuclear and conventional war. Both
he and the Secretary of Defense have stated publicly
that we would retain the option to use nuclear weap-
ons in a limited-war situation. And it is important that
we continue to understand this point in our planning.

We are working hard to solve these problems that
must be solved if we are to feld the flexible and effec-
tive limited-war capability the President requires. Yet
at the same time [ feel that there is a growing aware-
ness here at home and among our allies that these
points I have mentioned are urgent and must be dealt
with,

Our ability and determination to resist aggression
with whatever force is necessary have all but closed the
limited-war avenue to the Communist. They have
forced him to select a lesser form of violence as his
ploy. 1 think it is important to remember, however,
that he could always return to large-scale limited wars
if that kind of war ever again presented him acceptable
risks.

I want to taik now about a lower form of violence —
counterinsurgency. I think it's a fair guess that we will
be involved in this business for some years to come.
Unless, of course, ways can be developed to close this
avenue of aggression by means of an international con-
stabulary. This is always a possibility. And it is one
I don't think we should overlook, even though there
there are many problems to be overcome.

Nevertheless, our forces are still charged with this
national mission and we are getting on with the job.
I look for the traditionally superior US capabilities to
develop rapidly.

Here again we have a problem that has political, cul-
tural, and economic overtones. When a friendly coun-
try asks for our help late in the second or guerrilla
phase of a Communist takeover operation, we go in at
a severe handicap. The Communist has been at work
perhaps as long as ten or twenty vears in the first phase
alone, infiltrating the population and becoming a part
of it. Our job at this late time is to prevent the take-

The US Air Force can look back on twe deeades of counterinsurgency know-how, but is sharpening up skills and designing them
specifically for the foreseeable cold-icar rfu!:m', to contribute significantly to the spectrum of nu'?i.‘ur{,l capubilitics ranging from
ceneral war-winability to successful handl

Center at Eglin AFB, Flo., is USAF's prime locus for such training, as represented by the CAT jungle air evac exercise aboce,
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ing of Communist ﬂ!if'!ﬂ'ﬂﬂ efforts in distant areas. The Air Force Special Air Warfare
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over from entering the third, or formal military opera-
tion, phase.

This is no simple job. It can’t be done by traditional
means. We in the Air Foree are very much immersed
in this job and with the other military services we have
a responsibility and a capability for doing it that is
second to none.

When we organized the Special Air Warfare Center
at Eglin AFB, Fla., recently, we took stock of the
Air Force people and talents available for counter-
insurgency. I assure you our supply is adequate. After
all, we have been conducting air-ground operations
now for more than twenty years in World War 11, the
Philippines, and in Korea. And we are assisting in the
training of South Vietnam forces, During that time
many of our people learned how to live and to fight a
fleeting and concealed enemy under the most primitive
conditions, improvising as they went along, We have a
veteran corps of air commandos who operated all over
China, Burma, and Southeast Asia during World War
II. For years we have been training crews in the hide-
and-seek tactics of escape, evasion, and survival in the
jungle or desert or in the heart of enemy territory. We
have learned communications and intelligence-gather-
ing techniques, and tactical intelligence is the control-
ling factor in counterinsurgency operations. And we
have an unsurpassed wealth of experience in coordi-
nated air-ground action all over the world. All of these
talents and the people who own them are priceless re-
sources for the counterinsurgency effort.

So as long as the United States stays in the counter-
insurgency business, you can be certain that the Air
Force will play an important role in that effort. This,
too, will be part of our future environment.

[ stated that [ would return to the strategic and the
Nth Country problems and the environments in which
we would have to solve these problems. 1 mean to do
that under the general heading of military space capa-
bilities. Certainly space is a strategic factor, and cer-
tainly technological developments in space have the
potential of rendering Nth Country problems obsolete.

An idea that is impeding military space progress is
one to which T have spoken publicly on several ocea-
sions, This is the idea that nuclear weapons are the
ultimate weapons. This concept assumes that no
weapon can ever displace the nuclear weapon — ex-
cept a more powerful or different form of the same
WeR PO,

People who believe this say that there are already
enough nuclear weapons to destroy the world and they
say that this abundance of weapons is intolerable,
Most of the arguments for arms control, the stalemate
theories, and the minimum-deterrent theories derive
from this basic idea.

Most important to us, the development of military
capabilities in space is viewed as a way to widen the
area where nuclear weapons can be used. This idea,
perhaps more than any other, causes some people to
worry about and to question the need for the develop-
ment of military space capabilities.

Now I don’t think the nuclear weapon is the ulti-
mate weapon man will ever devise. And I don’t think
the one that replaces the nuclear weapon will be the
ultimate either.

Tomorrow’s weapons may employ entirely new and
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The strategic importance of space is assured, if military his-
tory i any guide. The US will need military operational capi-
hbilities in the medivm that is an extension of H{ry ir 4_'”!‘.'1'!“”{'.
as symbolized by sketeh of USAF erew effecting rendezcous.

nonnuclear principles of operation. For example, we
are still acquiring greater understanding of the prin-
ciples governing focused energy. And, eventually, we
may see these developments lead to focused-energy
weapons.

The energy directed by such weapons could travel
across space essentially with the speed of light. This
would be an invaluable characteristic for the inter-
ception of ICBM warheads and their decoys. And,
if a new generation of armaments operating in space
could neutralize an aggressor’s ICBMs, warfare as we
have known it would be outmoded by the advance
of technology. I

The neutralization of ICBMs by a system deployed
aboard a maneuvering space vehicle is no irresponsi-
ble escalation of an arms race.

People who say that we have an unstable military
environment say that because they feel the offense has
overwhelmed the defense. A weapon such as 1 have
deseribed would return that offensive-defensive bal-
ance, And it would move the world into a new era of
warfare. More importantly, it would move the world
into a new era of preventing war. Assuming, of course,
that it was in the proper hands.

In the environment I have deseribed, one big ques-
tion looms in my mind: Who is going to think through
security problems in the yvears ahead? .

History writes clearly. Victory does not alwavs go to
the strongest and the bravest. Victoryv—since the time
of David and Goliath—often goes to the nation that is
best able to think.

That is the challenge that lies ahead for us.

If the military is going to make a valuable contribu-
tion to thinking through national security problems of
the future, we are going to have to place more em-
phasis on how we think and the organizational struc-
ture with which we think. And that thinking will have
to be responsive to the existing environment.

If we fail in this task, we will be reduced to function-
ing as custodians of military resources. And the na-
tional strength will be reduced proportionately.—Exp
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“In a tribe of hunters or shepherds, a
particular person makes bows and arrows,
for example, with more readiness and dex-
terity than any other. He frequently ex-
changes them for caltle or for venison, with
his companions; and he finds at last that
he can, in this manner, gel more cattle and

venison, than if he himself went to the field
to catch them. From a regard to hus own
interest, therefore, the making of bows and
arrows grows to be his chief business, and
he becomes a sort of armorer.”

— Adam Smith, The Wealth of Nations.
(1776)

he did not contemplate that the task of the

armorer would become as complex as it is in
1962, or even that weapons would be vital to the
very survival of free men. He did recognize the essen-
tiality of “readiness and dexterity,” a pair of talents
that have come to be known as “know-how” or “capa-
bility.” Indeed, readiness and dexterity are attributes
sought out today in the source selection phase of weap-
an-system procurement,

Adam Smith's basic economic philosophy was that
of the Free Enterprise system, as every college fresh-
man has learned. His maker of bows and arrows pur-
sued this specialty “from a regard to his own in-
terest,” which meant that he did it for profit. That the
profit was in the form of venison, rather than divi-
dends, is beside the point. He got his venison and filled
his belly. The rest of the tribe got better bows and
arrows. If they were not better, the hunters would have
gone back to “do-it-yourself” and the armorer would
have had an empty belly,

More than a hundred and thirty vears separates
Adam Smith from Wilbur and Orville Wright, yet his
economics were understood and applied by the two
bicycle repairmen from Dayton, Ohio. They invented
the airplane in 1903, and the next six decades have not
uncovered two government contractors who were more
jealous of their proprietary rights and more deter-
mined to realize a fair profit for their work. The
diaries and papers of the Wright brothers are heavily
burdened with detail that betrays an almost picayune
sensitivity in this regard.

In 1910, a New York newspaper published an inter-
view with Octave Chanute in which this friend and
counsel of the Wright brothers was quoted as saying

WI-IEN Adam Smith wrote The Wealth of Nations
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Any objective analysis of the history of the
development of American air—and now aero-
space—power, in terms of the approaches used
to get the technology moving and the systems
built, proves that @ resounding YES is the
answer to the question: Can free enterprise do
the defense job best?

What's the Best Combination?

PRIVATE
and the PUBLIC

the inventors did not have a clear title to the idea
of the warped wing, a device that achieved lateral
balance for their airplane and made it controllable.
Wilbur Wright protested loudly in correspondence
with Chanute, who indicated that the interview was
not an accurate reporting job. Chanute also said that
the mechanism used by the Wrights to warp the wing
was original with them, but held that the warping idea
was not.

“I told [Wilbur Wright] I was sorry to see they
were suing other experimenters and abstaining from
entering the contests and competitions in which other
men are brilliantly winning laurels,” Chanute was re-
ported as saying. "I told him that in my opinion they
are wasting valuable time over lawsuits which they
ought to concentrate in their work. Personally, I do
not think that the courts will hold that the principle
underlying the warping tips can be patented. They
may win on the application of their particular mecha-
nism.”

There is no denying that the touchiness of the
Wright brothers was centered on their pocketbook.
Wilbur reacted almost apoplectically when it was sug-
gusted that he and his brother Orville were greedy.
In the course of hiz 1910 clash with Octave Chanute
he wrote:

“We believed that the physical and financial risks
which we took, and the value of the service to the
world, justified sufficient compensation to enable us
to live modestly with enough surplus income to per-
mit the devotion of our future time to scientific experi-
menting instead of business. We spent several years
of valuable time trying to work out plans which
would have made us independent without hampering
the invention by the commercial exploitation of the

AIR FORCE Mogazine = September 1942




ENTERPRISE
INTEREST
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patents. These efforts would have succeeded but for
jealousy and envy.”

Then Wilbur betrayed a touch of bitterness:

“It was only when we found that the sale of the
patents offered the only way to obtain compensation
for our labors of 1900-1906 that we finally permitted
the chance of making the invention free to the world
to pass from our hands,

“You apparently concede to us no right to compen-
sation for the solution of a problem ages old except
such as is granted to persons who had no part in pro-
ducing the invention. That is to say, we may compete
with mountebanks for a chance to earn money in the
mountebank business, but we are entitled to nothing
whatever for past work as inventors,

“If holding a different view constitutes us almost
criminals, as some seem to think, we are not ashamed.
We honestly think that our work of 1900-1906 has been
and will be of value to the world, and that the world
owes us something as inventors, regardless of whether
we personally make Roman holidays for accident-lov-
ing crowds.”

Wilbur Wright's apprehension that he was being
viewed almost as either criminal or mountebank is only
one more thing he had in common with today’s defense
contractors. The Wright brothers first offered their
airplane to the US War Department in 1905, It is
timely to recall that when Wilbur and Orville made
their first approach they were handicapped because
they chose to go through political channels.

The Army’s Bureau of Ordnance and Fortification
already had invested $50,000—of the taxpayer’s money
—in Samuel P. Langley’s airplane, which splashed into
the Potomac River on its first takeoff. Langley was

(Continued on follmwing page)
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Boeing Company invested £16 million in KC-135 tanker and
later applied know-how to commereial 707, in foreground.

il < .

History of Atlas ICBM starts with USAF contract of 1946,
Funds were eut off in 1948, but Convair continned with own
money until 195 1, when military interest wos resomed.
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Glenn Martin, tyvpical aviation entrepreneur, built his first
plane in abandoned church in Santa Ana, Calif., in 1909,

Martin Company, with plants in three
states, has long history illustrating
foresight of private US industry in
defense areas. It manufactured planes
from 1909 until 1960, then turned to
concentrate on missiles, space, atomic
power, Research Institute for Ad-
vanced Studies (RIAS) is division of
firm devoted to basic research, none
of it directed to products, on assump-
tion that this work is vital to survival
for hoth the nation and the company,

Lawrence Bell, Eric Springer, Glenn Martin, Donald Douglas
with MB-1, only American-designed combat airplane of 1918.

Martin B-26 of World War Il wos unflatteringly christened “Flying Prostitute™
by AAF pilots. But Unele Sam bought 5,631 of them for £8935.4 million. The
plane was designed by Martin, chosen from its drawing boards as war loomed.

Secretary of the Smithsonian Institution, a position
that he held because of his high gualifications as a
scientist. The Smithsonian was privately endowed and
supported by government grants, which makes it a
precursor of the modern nonprofit corporation. Even
in those days the War Department, as always, was
aware that Congress provides the money for such ven-
tures and that the solons are hypersensitive to tech-
nological failure. On top of the $50,000 put in by the
Army, it is estimated that the Smithsonian contributed

an almost equal amount to the Langley machine in
the form of facilities and the time of its own per-
sonnel. Yet. had the machine been successful, there
was no restriction on what Langley and the Smith-
sonian could do with the patent rights. While they
probably would have stepped aside to permit ex-
ploitation of the invention for the nation’s good, they
still were free to profit from it, if they chose to do so.

On their first try to sell their machine to the gov-
ernment, the Wright brothers made the mistake of

Langlev's airplane, product of publie
effort, enriched Potomae River with
about £100,000 of public money. He
was an astronomer and physicist who
held Smithsonian position becanse of
hi= eminence as a scientist. Wright
brothers were contemporary with him,
expected profit for their inventiveness.
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Martin Pershing (left) is Army surface-to-surface weapon
with wide wvariable range. Contract in 1958 marked firm
departure from arsenal system for Ordnance Corps. USAF's
Titan ICBM (right) was first two-stage weapon of this type.

Newest version will provide important

booster power for
US space-age effort. In background,

Bocing B-52 bomber.
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Looking to the future, Martin-designed guidanee deviee
can read star patterns, establish a pointing axis in
space and thereby orient a vehicle in orbit. Instrument
was designed 1o stress simplicity and high reliability,

writing to a local congressman and thereby aroused
suspicion in the Army. They were brushed off as if
they were a couple of small businessmen appealing for
a handout. Actually, they did not want any money
until they delivered their product. By 1908, after much
flirting with interested parties in Europe, they signed
a contract with the new Aviation Division in the
Office of the Chief Signal Officer.

For all practical purposes, this document marked
the start of our aircraft industry and the establishment
of private industry as the source for modern weapon
systems. In the first place, there was competition. The
Wright brothers’ bid was one of twenty-four, of
which two led to contracts—a pattern that is com-
mon to this day. Further, the contract signed by the
Wrights contained an incentive clause. It called for
an airplane with a speed of forty miles an hour, range
of 125 miles, and a payload of 350 pounds. The Army
said its men must be able to disassemble the aircraft,
carry it in an Army wagon, and reassemble it ready to
Hy in not more than one hour,

Then, said Signal Corps Specification No. 488:

“The flying machine should be designed to have a
speed of at least forty miles per hour in still air, but
bidders must submit quotations in their proposals for
cost depending upon the speed attained during the
trial flight, according to the following seale:

40 miles per hour, 100 percent.
39 miles per hour, 90 percent,
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38 miles per hour, 80 percent.
37 miles per hour, 70 percent,
36 miles per hour, 60 percent.
Less than 36 miles per hour rejected.
41 miles per hour, 110 percent.
42 miles per hour, 120 percent.
43 miles per hour, 130 percent.
44 miles per hour, 140 percent.

"The speed accomplished during the trial flight will
be determined by an average of the time over a meas-
ured course of more than five miles, against and with
the wind. The time will be taken by a flving start,
passing the starting point at full speed at both ends
of the course. The test subject to such additional de-
tails as the Chief Signal Officer of the Army may pre-
scribe at the time.”

The agreed price for the airplane if it met basic
specifications was $25,000. But the Wrights exceeded
the forty-mph speed requirement and won a honus.
They were paid $30,000. The incentive brought them
a twenty percent reward. This $5.000 was considered
earned profit. It was not subject to renegotiation, and
there is no record that any congressional committee
was incensed by the possibility that the Wrights might
have made more than this twenty percent profit. There
is, in fact, no way of knowing what their total profit
was on that machine or how close it came to covering
their investment since 15896.

(Continued on following page)
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CONTIMUED

Technological progress made between that first con-
tract and the eve of World War I was insignificant in
aviation as well as other fields of military prepared-
ness. Guns and ammunition were the basic war mate-
riel, both designed and produced for the most part in
government arsenals, In fiscal year 1913 the US aero-
nautical appropriation was only $125,000. Mexico ap-
propriated $400,000 that year, which was more than
we spent in six years, The French were the most air-
minded, with an outlay of $7.4 million. In 1914 the
Chief of the Signal Corps told a House Committee that
“as a fighting machine the airplane has not justified its
existence,”

There were at least bwo good reasons for this, One
was that the military were not trying to use the air-
plane as a fighting machine. They considered it a
reconnaissance vehicle, little better than the balloons
used in the Civil War, The other reason was that the
airplane already was too complex, too specialized, and
too fast changing to be nailed down as a production-
line item in government arsenals. Both the French and
British aircraft industries, as well as those in other
countries, had proven more aggressive and inventive
than our own. Stimulated, probably by the competi-
tive spirit, continental unrest, and a much higher level
of government interest, they made major advances
while US industry lagged.

I. B. Holley, Jr., has recorded, in Ideas and
Weapons:

“Before the end of 1914 Rudolf Bochm in Germany
had flown a Rumpler for twenty-four hours nonstop,
Igor Sikorsky in Russia had completed a four-engine
aircraft [the first so built], and in England Short
Brothers, Ltd., mounted an experimental two-pounder
naval gun in an airplane even before war came. Of still
greater importance, the Royal Flying Corps, estab-
lished with a military and naval wing in 1912, formed
an Experimental Branch in 1913. By the end of an-
other vear more than a dozen English manufacturers
were turning out aircraft at the rate of a hundred a
year.”

The fiscal 1913 aeronautical appropriation in Great
Britain was $3 million, and it was $5 million in both
Russia and Germany. With only 8125000 available in
the US, the incentive for America’s infant aviation in-
dustry was minuscule. A 1914 competition for a recon-

MeCook Field, near Davton, Ohio, was
early predecessor of Wright-Patterson
AFB. It was one of two major efforts
to establish an aviation arsenal, at
least to provide airplane designs.
Meither effort could matech industry,
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naissance biplane brought in twelve bids, but the
critical fact of life was that there was no reliable
engine available to any aircraft designer that could
perform to the standard set by the airframes, This
may be the point at which the American industry first
started to define a weapon system, without even know-
ing that it had. The Signal Corps had to set up a
separate competition for development of a power unit,
and, according to Professor Holley, the aireraft bid-
ders began to maintain company representatives at the
Aviation Center in San Diego "to keep in touch with
the needs of the new section.” Industry was begin-
ning to learn about concurrency and to realize their
own efforts might be fruitless if they did not closely
monitor subsystem development. Lacing up their ties
with the military, in the first steps toward a “com-
plex,” the pioneer manufacturers, like those of today,
were solving a technological problem.

So far as the first World War is concerned, the story
of the American aviation effort is one of too little and
too late. The reasons have been indicated, and they
persisted until 1917, when the Premier of France asked
the US—his new ally—to send to the front, within a
year, 4500 airplanes, 5,000 pilots, and 30,000 me-
chanics. General Hap Arnold has written that Billy
Mitchell, who was the first American to fly over the
lines in Europe, was in Paris when the Premier’s cable-
gram was written. He detects Mitchell’s fine hand in
the message, which constituted an carly example of
“pressure” applied to encourage a military expendi-
ture.

Actually, the US Airplane Division in the War De-
partment was working under impossible handicaps
and needed the help. The bosses. General Arnold re-
calls, were Signal Corps officers who would not listen
to the pleas of US airmen. They did hearken to the
complaints of air missions from Britain, France, and
Italy, whose members disagreed on everything except
the judgment that American airmen, who never had
fought a war, didn’t know anything. With this kind of
support it is not surprising that the first wartime
aviation appropriation bill, passed by Congress in
the summer of 1917, went through without ever he-
ing approved by the General Staff of the Army. It
provided about $640 million for aircraft procurement

( Continued on page 51)




L o v

ST e
A=l I

= g
i -

This is the heart,

The airplane belongs to the U. S. Nawvy. It is a Grumman
W2F-1 Hawkeye. It is one of the largest carrier-based
aircraft, is manned by a crew of five and was designed
to perform airborne early-warning missions. Technically,
for long range radar detection and control of intercepts
with minimum reaction time.

The heart of the W2F-1 is its avionic-electrical system:

two Bendix® Type 28B95-3, 60 KVA AC brushless gener-

ating systems direct-driven by the airplane's turboprop

Red Bank Division

engines. These brushless systems—along with com:-
panion Bendix solid-state regulation and protection com-
ponents—supply reliable, efficient electrical power to
help the Hawkeye do its job. Which is a big one.

We build a complete line of brushless generating sys-
tems, rated from 10 to 75 KVA. All are available with
solid-state regulating and control-protective equipment,
For up in the air, or down on the ground. Tell us what you
need. Write us in Eatontown, N. J. Attn: General Products.
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How to put your finger on precise location

Pinpeinting precise location anywhere on the world's surface: that's the task performed with scrupu-
lous reliability by the Ford Instrument-120 Inertial Stable Reference & Position Unit. It presents
continuous digital readout in North-South, East-West grid coordinates. Consuming low power and
totally self-contained, FSP.120, including digital computers, occupies less than a cuble feot of space
—only 10" x 10" x 16", Rigorous shack-testing has assured its capability to withstand severe shock
and vibration, FSP-120 is another extraordinary dovelopment of Ford Instrument's creative engineer-
ing talents and management depth. Your Ford Instrument representative will furnish additional

details upon request, ® FORD INSTRUMENT CO.

DIVISION OF SPERRY RAND CORFORATION
31-10 Thomson Avenus, Leng lsland City 1, Noew Yark

CREATIVE ENGINEELRING PLUS EXPERIENCE = RELIADLE SYSTEMS FOR CRUCIAL MISSIOHNS
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and maintenance, Until this time, the Army had lagged
far behind the Navy, which had received an appro-
priation of $3.5 million in the summer of the previous
year. Yet the Navy did not have an impressive force
in the early months of 1917, There were six flying
boats, forty-five seaplane trainers, three landplanes,
two balloons, and a badly floundering dirigible.

With their history of adherence to the arsenal con-
cept in the provisioning of munitions, it was no sur-
prise that both the Army and Navy thought first of
in-house capability when it looked as if airplanes had
become weapons, Offsetting this was their early ex-
perience with private enterprise, starting with the
Wright brothers and their incentive contract. There
were many other manufacturers in the field by this
time, of widely varying capabilities, and nobody de-
nied that the armed forces needed competent people
to judge and select and buy airborne weapons.

But the arsenal approach had a foothold in long
years of history, McCook Field was established in Day-
ton by the Army in 1917, and the Naval Aircraft Fac-
tory at Philadelphia produced its first aircraft in April
of 1918. It is interesting that the Navy justified the
factory partly on the basis that the Army's require-
ments were so enormous that private manufacturers
were cool to the Navy's smaller contracts. On the other
hand, in 1925 C. M. Keys, President of the Curtiss
Airplane and Motor Co., told the Lampert Committee
—during a congressional inquiry into the air services—
that he favored the Navy heavily as a customer during
the war because McCook Field was “destructive to the
industry.” He explained that this was because McCook,
as the customer, insisted that the designs and draw-
ings had to originate with the McCook Field staff. He
said that in 1918 he contracted to build a large num-
ber of planes for the Army, but McCook was unable
to provide proper designs, drawings, or specifications.
What he built for the Navy was designed from the
bottom up by the Curtiss Company.

The Naval Aircraft Factory was expanded during
the war, but it never was able to keep up with the
early demand. It built airplanes designed by private
companies—the Curtiss H-16 was the first—but had
personnel and skills problems. At the peak it had 900
emplovees, many of them women, and all had to be
trained. Still, the Curtiss Company drawings, fully
satisfactory for their own foremen and workers in the
home plant, were inadequate for the Navy factory.

A Bureau of Aeronautics technical publication of
18930 says that for the Philadelphia operation * the men
and women of the Victor Talking Machine Company
had to make parts whose use to them was a mystery
and, furthermore, must make them to fit with parts
from some furniture maker in Philadelphia who had
never seen a flying boat” The report later says that
because the Navy wanted to encourage private enter-
prise in the aviation field, “the work of the factory has
been restricted to experimental work, repair, and over-
haul for the service, and the general storehouse for
naval aviation activities.”

The Lampert Committee hearings of 1925 provided
a critical review of the nation’s aviation effort in World
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War 1. The study uncovered a good many precepts,
both from military and industry witnesses, that helped
steer the United States farther away from the arsenal
concept and into a reliance on private business for its
airborne systems, It may be the point at which the
aerospace industry was separated from the “muni-
tions makers,” who were to be put under a glaring
spotlight a few years later by the famous Nye Com-
mittee. Principles enunciated before the Lampert
Committee have held their validity through all the
vears while airborne systems advanced from the
clumsy to the complex.

Charles L. Lawrance, Vice President and General
Manager of the Wright Aeronautical Corporation,
which had built a large number of engines for the
Navy, told the committee he could not recall a single
contract that involved competitive bidding, He said
his company did not make a lot of money and that
the Navy got a good product at a fair price. If there
had been competitive bidding, he testified, he would
expect to win because he had the know-how and
equipment to build the engines.

The witness conceded that the Army and Navy
needed competent engineering officers to provide suf-
ficient in-house capability to cooperate at an efficient
level with the manufacturer and to provide essential
inspection services. He favored subcontracting as a
prerogative of the prime contractor, who should be
allowed freedom to enlist other firms rather than ex-
pand his own capacity. He pointed out that this sys-
tem was widely used in England.

Lawrance was not right about everything. He
lamented the few dollars spent on helicopter develop-
ment and said he did not believe rotary wings ever
would provide a means of air transport. Another ex-
ponent of private enterprise, Igor Sikorsky, was busy
with flying boats at this time. He had experimented
with the helicopter in 1909 and 1910, then put the
idea aside for twenty-nine years before he flew the
V§-300—designed, developed, and proven with private
funds. The US Army bought its first experimental
rotary-wing aircraft in 1942—from the Sikorsky Divi-
sion of United Aircraft Corporation.

Between World War I and World War II military
aviation suffered from the traditionally lean peacetime
funding. There was a long list of investigations by con-
gressional committees and boards set up by the execu-
tive branch. Probably the most important was the
Morrow Board, headed by Dwight W. Morrow, later
to become the father-in-law of Charles Lindbergh. The
Secretaries of the War and Navy Departments had
urged President Coolidge to start a study of the role
of aviation in national defense. He did it promptly
after the crash of the Navy dirigible Shenandoah in
1925,

The Morrow Board again confirmed the dependence
of the United States on private enterprise, Profiting,
at least in part, from the experiences of the Naval
Aircraft Factory and McCook Field, both of which
had indicated that the designing and manufacture of
aircraft should not be separated, the board spoke up

(Continued on following page)
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for competent and well staffed aireraft manufacturers.
It studied their resources and decided that, in an
emergency, the country could produce at a rate of 15.-
000 planes a year within twelve months. The figure
would be higher after eighteen months. The board
suggested that designs be standardized for three-year
periods. Proprietary rights should be protected, the
board said, and the companies encouraged to press
research. The board is credited by historians with
putting an end to many dissensions and laying the
foundation for a sound industry. It may be that with-
out the Morrow Board’s counsel and what came of it,
this country would have been pathetically unready for
the test of World War II. Technologically, the Army
—working with the Engineering Division of the Signal
Corps—was almost helpless. It retained little of the
experience gained in World War L. The lessons that
were carried over were those learned, for the most
part, by engineers and scientists employed by the air-
craft industry and in the laboratories of the National
Advisory Committee for Aeronautics. The great lesson
of World War [ had been that befter weapons are
more important than more weapons and that the way
to meet this demand is to rely on the incentives offered
private enterprise, not on the routine procedures of
government-operated arsenals.

For all of the Morrow Board's sage advice, the
money available did not permit exploitation of its
recommendations. Before 1940 airplanes for the most
part were handmade, and the real transition to mass
production did not take place until we were already
in World War I1. Franklin Roosevelt’s call for 50,000
planes a year could not be met by government fac-
tories, by a subcontracting network, or by converting
the talking machine and furniture industries. As in
World War I, Europe helped to point the way. The
history of the Army Air Forces in World War 11 re-
cords:

“In 1939, some use was made of so-called ‘educa-
tional orders” as a means of encouraging and measur-
ing the possibility of expansion of munitions fac-
tories, but the sums allocated for Air Corps use were
insignificant. The real incentive to expand came from
foreign orders, a type of business which had been
under severe criticism in those years when all the
makers of arms were attacked as ‘merchants of death.’
Under the impetus of war in Europe, however, public
opinion and government policy changed; the Neu-
trality Act was modified to allow sale of munitions by
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USAF Generals Power and Sehriever at
congressional  inquiry face grilling,
usually by critics. Not all witnesses
wear stars, Many are dedicated, fully
competent officers of lower rank who
must defend decisions made years ago
in face of pressures and unkmowns,

the ‘cash-and-carry’ method, and France and England
began ordering US aircraft.”

In view of the present atmosphere, in 1962, it is
essential to recall that the evil “merchants-of-death™
label and the Neutrality Act itself, which had to be
changed, came out of the Nye Committee investiga-
tions of the mid-1930s. In full, heated cry after in-
dustry as a possible source of international irritation,
designed to provoke war, this inquiry later was de-
scribed by Harry Truman as irresponsible demagog-
uery and blamed for a large part of our unprepared-
ness. The inquiry drove a number of major industries
—not in the aviation field—off the list of defense sup-
pliers, at least until crisis was again with us and there
could be no demagogic challenge to their patriotism.
It also must go in the record that the Vinson-Trammell
Act of 1934, amended in 1939, placed a ceiling of
twelve percent on aircraft profits. This was cut to
eight percent by Congress in 1940. The industry,
which had suffered from overexpansion a decade
earlier, was reluctant to invest in new facilities for a
wartime boom and bust, and they found sound sup-
port from their bankers. This marked the start of the
fast tax amortization program and, finally, the pro-
vision of government-owned facilities.

It is not necessary to review the role played by the
aircraft and related industries in World War II. The
gargantuan expansion was successful despite all the
problems that arose when technology first started to
move swiftly,. The peak month was March of 1944,
when 9,113 military planes were built. At that rate
we could make 110,000 a year. On December 7, 1941,
the day Pearl Harbor was attacked, the rate was about
29,000 a year. Cost of the aireraft program for World
War II has been estimated at $45 billion. The expen-
diture of this money was accompanied by new pro-
curement regulations, constant supervision, and re-
negotiation of contracts, all designed to regulate the
flow of profit and to protect the interests of the gov-
ernment. There was little apprehension expressed by
the industry over trends to control anything except
profit. Uncle Sam was out to buy the best product for
the best price possible, and he depended on private
corporations to do the job. The minority of suppliers
guilty of transgressions did not seriously mar this
record, and few of them were able to survive the
competition.

The sharp cutback after the war, the reinstitution of

{Continued on page 55)
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Why do so many leaders choose Beech?
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Another problem solved by a GE-225 computer

How much stress can Saturn take?

Huntsville, Alabama — NASA must know precisely and im-
mediately just how much structural stress the Saturn vehicle
can stand during liftoff and acceleration,

That’s where the GE-225 computer comes in. The com-
puter scans stress gauge signals from 1000 points on the
Saturn as it undergoes static structural tests. Data is converted
to digital form and fed directly into the GE-225's memory
without delaying the computation,

This GE-225 is just one of five now in operation with NASA.

The real-time computations it performs would be impossible
by manual methods.

No wonder more and more government agencies are
choosing GE-225s for both engineering and data processing
applications. They get more machine for the dollar. Fast
delivery. More and better service,

For detailed information about the GE-225, please write
General Electric Computer Department, Section K9, Phoenix,

Arizona. Progress fs Our Most Important Product
GENERAL @D ELECTRIC




PRIVATE ENTERPRISE AND THE PUBLIC INTEREST

reliance on industry in the Korean War, and the sub-
sequent necessity for maintaining an industry-in-being
also are familiar chapters of the history. The Soviet
menace had made itself felt and America accepted the
decision that only a deterrent force, ready and tech-
nologically superior, could maintain the peace.

Probably the most important thing about our experi-
ence in World War 11 and the application of that ex-
perience to military procurement programs in the
years since has been the revolution brought about in
management. For a starting point, take the organiza-
tion set up by the Air Force when it became a sepa-
rate branch of the armed forces in 1947. The loecation
of World War I's McCook Field at Dayvton, Ohio, long
since had determined the site of what hecame, in the
last big war, the Air Technical Service Command of
the Army Air Forces. The site, greatly expanded, be-
came the Wright-Patterson Field complex, and in
March of 1946, about a year before USAF was born,
the command was rechristened as the Air Materiel
Command.

Here was a centrfalization of procurement authority
that was set up with the deliberate intent of avoiding
the complicated old War Department pattern, with its
multiple customers in Ordnance, Signal Corps, Quar-
termaster, Chemical Corps, and the like. There had,
indeed, been a parallel pattern in the Navy, where his-
tory has recorded a Bureau of Steam Engineering, a
Burean of Construction and Repair, a Burean of Ships,
a Bureau of Aeronautics, a Bureau of Ordnance,

USAF, starting with AMC, has been forced by ad-
vancing technology to revise its own pattern, and it
has shown the way for its sister services. In 1950, fol-
lowing an Air University study headed by Dr. Louis
Ridenour, the Air Research and Development Com-
mand was created. In 1954, after another committee
headed by Dr. John von Neumann argued for ac-
celeration of the ICBM program, ARDC set up the
Western Development Division and put it under the
command of then Brig. Gen. Bernard A. Schriever.
General Schriever, reviewing this history for the
Symington airpower investigation in 1956, put it
clearly in the record that WDD “assumed complete
responsibility over the [ballistic missile] program.” He
said “, . . I have a channel, a direct channel, into the
air staff. Secondly, the ARDC staff in Baltimore is at
my disposal and 1 have directive authority over all the
centers in the program. . . . Gen. [Thomas 5.] Power
[ARDC Commander] . . . permits me to run with the
ball, and I do run with it.”

WDD later was renamed the Ballistic Missile Divi-
sion, and it produced successful missiles in record
time, both in IRBM and ICBM configurations. It had
the kind of over-all authority and responsibility, cen-
tered in one office, that later was adopted by the Navy
for administration of its Polaris submarine program
with equal success. These experiences, following
USAF’s initial effort, have led the Navy to reorganize,
setting up a Bureau of Weapons in 1959, so that the
approach can be utilized across the board. USAF
made a further change in 1961, when AMC and
ARDC were replaced by a Systems Command and a
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Logistics Command. This will meet the challenge
offered by the nature of new aerospace systems, which
in reality never get out of the development stage and
require more custom construction, almost eliminating
production-line assembly techniques.

Most recently, within the past month, the Army has
stepped into the pattern pioneered by USAF and used
by the Navy with the establishment of a new Army
Materiel Command under Lt. Gen. Frank 5. Besson,
Jr. It was announced at the time that there are about
thirty Army projects tagged Ffor “exceptional treat-
ment,” and General Besson elaborated that this is
about half of the Army’s burden in the research-and-
development field. The Nike-Zeus antimissile missile is
high on the list.

For an interpretation of what this means to the mili-
tary interface with defense industry, a succinet ac-
count was given to the Subcommittee for Special
Investigations of the House Committee on Armed
Services in 1959, by Maj. Gen. W. Austin Davis, then
attached to the Air Materiel Command. General Davis
said:

“It became quite apparent that the complex equip-
ment required for a modern Air Force would require
such a high degree of scientific and technical skill and
so much specialized training, tools, resources, facilities,
and so forth, that the Air Force, by itself, would not
have the manpower or skill required to do the total
job, but would of necessity have to look to industry
for greater technical support.

“[A] second factor was the need to closely har-
monize the development-and-production effort. Dur-
ing World War II the airplane manufacturer designed
and built only the airframe on which he installed the
equipment furnished by the government. This resulted
in considerable incompatibility of systems and sub-
systems, leading to impaired performance, operational
delays, and reduced combat effectiveness. It was obvi-
ous that a method had to be devised wherein all ele-
ments of a particular weapon could be developed and
produced as one integral unit,

“Factor number three was the realization that fune-
tional performance alone was not enough. Although
the Air Force is organized and managed on a func-
tional basis, we measure the Air Foree's effectiveness
in terms of the capabilities of its weapon systems. To
ensure that optimum performance is obtained in a
weapon system, there must be centralized control of
the design, development, and production of the sys-
tem. This is best accomplished, we believe, by mak-
ing the weapon-system contractor the responsible focal
point for consolidation of all such effort into a unified
and capable entity. The weapon-system concept of
management performs this function.

“Under it, the Air Foree retains control of a weapon-
system program while at the same time giving the
prime or associate contractor sufficient latitude to ac-
complish his job. In this role, the Air Force must time-
phase and integrate all actions of Air Force agencies
as well as those of industry. Because of the magnitude
of the job and the limited technical resources within

(Continued on following page)
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the Air Force, there was no alternative but to turn to
industry for assistance in performing a portion of our
task. The Air Force has retained over-all decision-
making management prerogatives, , . .”

Since General Davis gave this outline, the space age
has enveloped his command and USAF, starting with
the Minuteman ICBM system, has taken an increas-
ing role in the integration effort. To meet this chal-
lenge it has needed more help, At first this aid was
provided by private consultants organized into profit-
making corporations, such as Ramo-Wooldridge. Since
then, in the hunt for unchallenged objectivity, it has
turned increasingly to self-created nonprofit organ-
izations, This is an élite corps, of which MITRE and
Aerospace Corporation are examples, to provide the
kind of technical excellence dictated by still-increasing
complexity, the demand for 100 percent reliability,
and the time and cost factors. The basic dependence
for design, development, and production still rests
with private enterprise.

This consistent decentralized management system
utilized by the three branches of the armed forces
stands in contrast to the increasingly centralized over-

——
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Army’s Nike-Zeus antimissile missile system is the third
generation of this family. Major contructors are “l‘.‘_‘hl{‘l‘:.'-
Electrie, Douglas Aireraft, and Bell Laboratorics. Navy's
proud Neutilus, atomic-powered submarine (right) eame
oul of Electric Boat vards in Connectient. ﬁq'ﬁtill:hm_uc
made the power plant. Noutilus first went to sea in 1953,
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head control wielded by the Department of Defense.
If there is a turning point for reorganization in this
area, it is the National Security Act of 1947, as clari-
fied by Congress in 1949.

The new law made possible the 1950 appointment
of a Director of Guided Missiles and, later, the choice
of new Assistant Secretaries of Defense for Supply
and Logistics and for Research and Development. The
next step was in 1958, by which time it was clear that
research and development was becoming more critical
and large-quantity procurement was fading fast from
the scene, Then there was created a Defense Depart-
ment Director of Research and Engineering. In the
same year, the Advanced Research Projects Agency
was set up. It was described as an “up-stream” opera-
tion, an office that would concentrate on the state of
the art and on possibilities, turning projects over to
the armed forces only when feasibility was fairly well
proven. The military forces were apprehensive that
ARPA would get into operational aspects, but these
fears have declined. USAF, the Army, and Navy still
originate their own weapon system requirements and
depend on industry to meet them, as do the Atomic
Energy Commission and the Nabonal Aeronautics
and Space Administration,

Today, the Defense Department can flash a red or
green light at some points in the history of a weapon
system. It can be halted on the road by signals which
originate with the Director of Research and Engi-
neering, or the Comptroller or even certain national
strategy considerations. But, once the light is green,
it is the decentralized office of one of the military
services that picks the contractor and works with him.

Here it becomes evident that there are some truths,
accepted by industry and its military customers, which
still lack public understanding and acceptance. It is
a lack that appears to spill over into Congress and the
executive dupurtments,

First of these is that the arsenal is dead in the area
of aerospace weapons, and, in America, we rely on
private industry to meet the challenge. This is the
system. The second is that it is not enough for indus-
try to stand by ready to Bl orders as soon as the
military has outlined the requirement. Industry must

{Continued on page 59)
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take part in the planning program. It must be a reser-
voir of expertise. In many cases the military carnot
fix a requirement until industry points out what can
be done, All of the forces, AEC, NASA, and ARPA
itself do this of necessity and to ensure full use of
industry talent.

There are today weapon systems defending the free
world that are based on concepts that originated on
the drawing boards of private corporations. It is small
wonder, then, that the military and industrial worlds
are so close that President Eisenhower spoke of them
as a “complex.” To some, it is a wonder that they are
not closer. There have been serious discussions, some
of them on paper, of the plausibility of having the
contractor go a step beyond the design, development,
and production of weapon systems. His suppaort
already is essential to maintenance—he has technical
representatives at every major air base and missile-
launching site, including those under the sea—and the
only phase of the life of a system where he has no
mission is in the actual destructive use of weapons.
Indeed, in the Soviet state, there is a single pivot
around which the entire project turns until it is fired
at an enemy. The extreme, in our democracy, is so
remote as to be ridiculous; it would entail a con-
tract between the government and a private corpora-
tion or consortium providing for expert operation of
the weapon system under the direction of a mili-
tary command.

When a defense contractor works on a weapon
system, be it an aircraft, a space vehicle, or a sub-
marine, the talent emplovs basic and applied research,
not only in weapons technology but across the whole
spectrum of military operations. The designer and
builder of a modern system must be familiar with en-
emy capabilities, he must know what future wars will
be like, and how to fght them. In addition to advanced
knowledge in the felds of propulsion, electronics, and
aerodynamics, the contractor needs the help of medi-
cal experts and a full understanding of the human
factors that will be present in a cockpit or a capsule.

In applying such talents to today’s systems and
those that lie ahead, it is already clear that industry
has outpaced government in-house capability by a
wide margin, Dr. Jerome B. Wiesner, first Director of
the new Office of Science and Technology, has pointed
out that our annual expenditure for government-spon-
sored research and development today—more than $12
billion—is more than was spent from 1776 through
World War I1. One of his major concerns is that in-
dustry has so much talent rewarded with cash incen-
tives that the government finds it hard to keep com-
petent people to carry out the new responsibilities
assumed in the past few vears.

There is no accepted and responsible spokesman for
private industry who denies that Uncle Sam needs a
high level of competence, both military and civilian,
to make the tough decisions that lie ahead. The point
at issue is the degree of expanse of that in-house
capability. There are some 800,000 US engineers and
scientists who contribute to the nation’s total research
and development ecapability, military and otherwise,
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Of these, competent observers list only 200 or 300
men who can be called truly creative. This means that
even fewer than 300 are contribubing in a creative
sense to our military, atomic, and space age effort.

Industry cannot and dees not claim that all of these
near-geninses are on corporate payrolls. Nor that they
should be. The Office of Naval Research, the labora-
tories of NASA (formerly NACA), Wright Field,
more than a score of leading universities, and private-
ly endowed laboratories are essential, particularly in
the field of basic research. All are part of the way we
do things in the free-enterprise system. The managers
of our leading defense contracting firms were as aghast
as other alert citizens in the era when Charles E. Wil-
son, as Secretary of Defense, scorned basic research
and said it was the activity of people who don’t know
what they are doing,

Industry has not argued in a loud voice for any sort
of special status for defense contractors. Competition

ourishes, despite some assertions to the contrary, and
there is a whole cemetery of coffins filled with unsue-
cessful defense-contracting ventures. So far as the tal-
ent in industry is concerned, the courting of this
capability is almost violent, with the result that a
competent scientist or engineer who has the misfor-
tune to be aboard a sinking ship will be quickly res-
cued by some more successful bidder. Medioerity, in
the free-enterprise system, cannot be hidden for long,
and the incentives will seek out superior talent,

It is interesting that the Soviets now appreciate this.
They, too, have special rewards for competence, and
relatively speaking. they are even higher than those
permitted in this country. Their view of profit, which
is what we are talking about, is becoming clearer
every day. O. K. Antonov, the Soviet plane designer,
has written in Izvestia, of all places, that the search
for profit in a capitalist system has the great advan-
tage of forcing us “to make things better, sturdier,
and cheaper.” This holds for defense as well as civil-
ian goods.

Of course, thére is constant reiteration that there
are vast differences between the civilian and defense
markets. Dr. Harold Brown, present Defense Depart-
ment Director of Research and Engineering and possi-
bly the most important man in America so far as de-
tense development trends are concerned, makes a
strong point of these differences. He says he recog-
nizes the necessity for close government relations
with a profit-making industry. He also has pointed out
that defense-oriented industries have a capitalization
of about a quarter of their annual sales. Other indus-
tries report a figure nearer two-thirds of their annual
sales. The ratio of profit to sales in defense industries,
largely reflecting that capitalization, is only about
three percent. For others, it is eight percent. He ac-
knowledges that the ratio of profit to invested capital
is about the same for both.

Dr. Brown is also impressed by the fact that de-
fense industries, for the most part, have grown faster
than civilian-oriented industries, which can be ox-
plained easily by a glance at the defense budget. He

(Continued on following page)
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Near-forgotten name of Huff-Daland,
an early team, was eredited with the
design of the Keyvstone Bomber. From
1927 to 1932 the Army bought 210 of
their aireraft in  nineteen different
models. Company had two plants but
sucenmbed 1o skillful  competition.

also finds it significant that there is what he calls only
one customer, or family of customers, for defense in-
dustry but quickly acknowledges that there is compe-
tition among the producers.

“However,” he told an industry group, “in the
civilian economy the product is produced first and the
customer decides to buy the product or not. With all
the decisions as to what is to be bought, and most of
the initiative of what to produce resting ultimately
with the government in the area of defense-oriented
industry, it is hard for the usual adjustments of the
producers to the free market place to occur. Further-
more, survival of the United States depends upon the
high quality of the military weapons which are pro-
duced and on the correct choice of which weapons
should be produced and in what numbers.

“This is not the case for vacuum cleaners or wash-
ing machines, It thus is clear that a much closer part-
nership between the government, particularly the De-
fense Department, and defense contractors—almost a
symbiotic relationship—is needed, a relationship very
different from that which can prevail between the
producers and consumers of automobiles. What we
both need is a much clearer understanding of what
you in industry are trying to do and what we in the
Defense Department are trying to do to accomplish
the common aim.”

Then he made a deep bow to the success of the
system:

“Equipment by itself won’t win wars; the people
are very important too. But equipment has a great
impact on people and on military doctrine, and the
three taken together do prevent, or that failing, win
or lose wars.

“What we must do is to use the frec-enterprise
system maximally to help make sure that in the choices
to be taken by the government among various option-
al developments, we have the best possible options to
choose among, and that the best advice both from
within and without is available in making the choice.”

With these words Dr. Brown refuted, in the name
of the New Frontier, the Eisenhower implication that
there is something sinister and potentially disastrous
in the “military-industrial complex.” He went so far,
in fact, as to say cooperation must be strengthened
and become more intimate. This will be in the best
interests of national security.

It is this intimacy, almost as much as the profit
factor, that disturbs Congress. A contributing situa-
tion is that the growing centralization of basic man-
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agement power in the Defense Department has been
accompanied by a gradual surrender of congressional
prerogatives. Between 1945 and 1960 there were vast
changes in US military policy and procedures. There
is nothing more clear than the constitutional provision
that Congress, and not the Executive Branch of the
government, has the whole power of raising armies
and keeping them supplied in the feld. The Presi-
dent can command only the forces placed at his dis-
posal by Congress. Yet, this legislative power has
been fading as more and more critical decisions are
made by the Executive Branch of the government, in
this case the Defense Department.

Professor Samuel Huntington has pointed out that
it has been true since World War 11

*The executive decided whether the Air Force
should have ninety-five or 137 wings, the Army four-
teen or twenty-four divisions, the Navy 200 or 400
warships,” Huntington wrote last year. “The funda-
mental decisions to maintain a massive nuclear retali-
atory force, to construct a continental defense system,
and to develop or not to develop forces for conven-
tional limited wars were all made in the Executive
Branch. The decisions on whether to build hydrogen
bombs, supercarriers, long-range jet bombers, inter-
mediate-range and intercontinental ballistic missiles,
nuclear-powered submarines and planes also were
executive decisions. This is not to say that congres-
sional groups played no role in these decisions. In a
variety of ways they could influence them, and in
some cases compel the Administration to pay a high
price to get what it wanted. But they could not make
the decisions. The effective, final ‘yes' or o’ rested
with the Executive Branch.”

Professor Huntington went on to assert that under
these conditions Congress has become a lobbyist. To
this, the military and industry observers would add
that the congressional lobby also is a watchdog, fre-
quently lacking discrimination in selecting which
legs are to be bitten. The point is that Congress no
longer can impose its will, so it tries to cajole and
persuade. It makes its preferences known, it uses the
exposé technigue in inquiries, it voices its preferences
in the annual authorization and appropriation bills.
In very recent years it has appropriated money, for
example, to support the manned-bomber program,
that the Executive Department has refused to spend.
There are cases where the judgment of Congress has
been superior to that of the Executive Department.

{Continued on page G3)
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PRECISION wita SIMPLICITY
FROM DELCO RADIO

That’s the big feature in Delco Radio’s new 175 VA and 250 VA static inverter power supplies.

These all-transistor units offer increased reliability through simplified circuits. Both static inverters
are designed for either airborne or ground applications and will withstand overload and output
short circuit conditions indefinitely, delivering at least 11065 of rated output before going into
overload protection. Units automatically recover to full output upon removal of overload and
short circuit. Units are designed to meet the environmental requirements of MIL-E-5272C. For
further information on military electronics write Delco Radio’s Military Sales Department.
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175 VA Static Lnverier 50 VA Static Inverter

ELECTRICAL
SPECIFICATIONS

175 VA STATIC INVERTER 250 VA STATIC INVERTER

Input Input

Voltage: 27.5 VDC = 109 per MIL-STD-704 Voltage: 27.5 VDC =+ 109 per MIL-STD-704

Output Clutput

Power: 175 VA single phase (L5 lag to 1.0 power Power: 250 VA single phase 0.6 lag to 1.0 power
factor factor

Voltage: 115 V adjustable from 110 to 120 volts Voltage: 115 V adjustable from 110 1o 120 volts

Regulation: I-volt change for any variation of load be- Rewulation: 0.7 volt for anv variation of load between rero
tween zero and 11095 of full load, and input and 11095 of full load, and input voltage be-
voltage between 25 VDO and 30 VDC tween 25 VDO and 30 VDO

Frequency: 100 = 1 cps Frequency: 400 = .5 cps.
Frequency changes less than 1.0 cps. for all Frequency changes less than 1.0 cps. for all
environment, load and input voltage vari- environment, load and input voltage vark
ation ation

Distortion: Less than 598 total harmonic Distortion: Less than 525 total harmonic

Efficiency: B0gg at full load Efficiency: 809z at full load

[DELCO
RADIO

Division of General Motors = Kokomo, Indiana




PRIVATE ENTERPRISE AND THE PUBLIC INTEREST

It is credited with supporting the Polaris system, the
ballistic missile, and the hydrogen bomb at times
when the Defense Department would have been
adamant without this shoving from the men on Capitol
Hill,

On the other hand this lobbying function of Con-
gress, as Professor Huntington has called it, leads to
the introduction of a great many extraneous standards
in the choice of a weapon system. It is a basic precept
of the military-industry complex, founded as it is on
the practice of the free-enterprise system, that the
government should buy solely on the basis of what is
best for the national interest. The price is important,
but secondary to the results in terms of national sur-
vival. A prime example here, and one that has Con-
gress in an almost constant uproar, grows out of the
procurement regulation that requires contracts to be
awarded on the basis of competitive sealed bids in
response to agency advertising. Yet the trend, until
recently, has been away from this kind of business
until, in fiscal 1959, advertised bidding preceded the
award of only 13.6 percent of the total dollar value
of defense contracts.

There are a number of reasons for this. One is that
the private financing of weapon-system development
is impossible. Development costs can run easily be-
yond a billion dollars. The last big system developed
with substantial sums of private funds was the Boe-
ing KC-135 jet tanker, into which the company put
$165 million of its own money. Compared with space
systems, that price was cheap. Raising private capital
for weapon system development is handicapped by the
known low rate of return and high risk involved.
Obsolescence, changes in government policy and
planning, the uncertainties of the market, discourage
speculative investment. Finally the government is the
sole customer, as the Executive Branch points out so
frequently. This creates a buyer’s market and gives
the government a vast bargaining advantage. These
are the factors which lead so many people to say that
defense contracting does not and cannot operate
under the free-enterprise system. What they should
say, and what Congress should acknowledge—possibly
by revising the procurement legislation—is that the
characteristics of the customer and the product and
the requirement for infallible technical capability nar-
rows the source selection to a point where open
competitive bidding is neither realistic nor practical.

Congress also has passed statutory profit rate limits
and the renegotiation law. These grew out of abuses
and profiteering which existed when defense merchan-
dise was primarily in the form of simple munitions
and long before monitorship and auditing forces of
the military moved into production plants. The effort
to control profiteers is at least as old as the French
and Indian War and will always be with us, it is
hoped.

Then there is small business, for which Congress also
lobbies. Congress has defined small business, keeps
an open ear for its complaints and, by legislation,
insists that it get a share of the defense dollar.
Sophisticated small businessmen know that their sensi-
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ble role is that of working for large prime and asso-
ciate contractors. The General Electric Company says
that fifty-three cents of every defense dollar it re-
ceives are passed on to small business. The figure is
even higher for some other major contractors. But the
fact remains that it is not always true that the gov-
ernment can get the best product for its money from
small business.

Congress also lobbies for geographical areas, usu-
ally each man speaking out for his own bailiwick. Only
a month ago, on the floor of the US Senate, there was a
heated argument between two gentlemen from Cali-
fornia and New York, touched off by the shifting pat-
tern of defense spending. New York demands a bigger
cut and cites the existence of high unemployment
areas, California brags of its capability and challenges
other states to stand up to the competition in quality
and price, A Senator from Minnesota also has been
heard on the floor. Minnesota charges that its fine tech-
nological capabilities for research and development are
ignored, while Massachusetts and California get all
the favors. It is here that the economic impact of
defense spending is turned into political impact and
thereby impedes the military and the defense industry
in performing their jobs. The same kind of “sharing
the wealth” emanates from the Executive Department
as well.

That these factors are worked into the spending
pattern is best illustrated by the short history of the
National Aeronautics and Space Administration, an
aerospace industry customer. It is no secret that NASA
installations and effort have been scattered. The
states of Florida, Louisiana, and Texas have been
favored although none of them stood high on the
aerospace contracting list before NASA. The Vice
President of the United States at one point expressed
his pleasure that Houston, Tex., in his home state,
would be the home of the new Manned Spacecraft
Center. “Just because a man can afford to send his son
to an Ivy League college,” he declared, “that’s no
reason for that area to get all the benefits.” This, clear-
ly, was a reference to the Northeast and particularly
the Boston area, home of the Massachusetts Institute
of Technology and its institutional and business
satellites.

For 1959 and 1960 Massachusetts was ranked in
fourth position among the states in distribution of
Defense Department contracts, with 53 percent of
total contract awards. In fiscal 1961, on the list of
NASA contractors, Massachusetts ranked in tenth
place with only two percent of the awards. Alabama
was ranked fourth on the NASA list, a position equal
to that held by the Bay State with the Defense De-
partment. There are a number of other striking
contrasts if we compare the geographic placement of
defense contracts with those of the newer and more
politically oriented NASA. If NASA and the Defense
Department are seeking the same kind of capability
with the same standards—Hawless quality at the best
price—it woukl appear that their judgment in find-
ing the talent has wide variance. On the other hand,

(Continued on following page)
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PRIVATE ENTERPRISE AND THE PUBLIC INTEREST

California, major home of the aerospace industry, ap-
pears to have a firm grip on top place in any competi-
tion. It ranks number one on both NASA and Defense
Department listings.

The role of the congressional investigations has
been turned largely into another pressure operation
in which representatives and senators try to alter
policy, strategy, and procurement, These hearings are
not entirely evil, although many of them are in the
class of petty witch hunts, set off by misinformation
or malice in one degree or another. The Symington
airpower hearing of 1956 was an example of a major
study that did not produce any legislation but did
force the Administration to defend its policies in a
sophisticated atmosphere. It contributed to public
education, and the transeript of the sessions remains
today one of the best texthooks on the subject. Close
to the other extreme are such spectacles as the 1959
sessions of the Hébert Subcommittee of the House
Armed Services Committee. Here defense industry
executives were harassed, presumably in an unsuccess-
ful effort to uncover scandal in the employment of
retired military officers. For the most part, the wit-
nesses who made accusations—New Yorks Rep. Al-
fred E. Santangelo and newspaper columnist Drew
Pearson—were diseredited before the sessions were
over. The committee could not find anything calling
for congressional action.

There is an almost continuous parade of probes into
defense procurement. In many cases these result in
sensational headlines, few of which have any basis in
sound analysis, or result in procurement regulation
changes. The most important result, unfortunately, is
that they make military procurement officers over-
timid and thereby interfere with sound decisions. An
officer with contracting responsibilities gets to the
point where he senses Congress and its General Ac-
counting Office looking over his shoulder at every
transaction. The atmosphere also contributes to the
constantly growing procurement bureaucracy as layer
is piled on layer and the papers are pushed ever high-
er for decision-making.

Most of the congressional interest and intimidation
of procurement personnel grows out of the question
of profit, which always can be publicized as coming
from fhe taxpayer, making the man who curbs it
more worthy of the taxpayver's vote, There is no doubt
that the threat of investigation leads to conservatism in
the discharge of duties. “Play it safe” becomes the
watchword. Mobilization planning, before World War
II, was itthibited by this profiteering specter, and
it handicapped our readiness. Also, in 19535, the
Hoover Commission staff found that forty-six percent
of the military buyers and seventy-three percent of
the contractors questioned were so fearful of GAO and
congressional critics that they placed more emphasis
on the contractor’s profit than they did on the ulti-
mate price.

The Defense Department is fully aware that profit
is one of the smallest elements going into the ultimate
price paid for a weapon system. So are the contrac-
tors. This accounts in large degree for the current
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emphasis on costs as the use of the cost-plus-fixed-fee
(CPFF) contract has increased in recent years. There
is today a definite effort on the part of the Defense
Department to utilize more fixed price and incentive
contracts, but the complexity of the new systems and
the vast unknowns yet to be explored make this a dif-
ficult job,

The cost reimbursement type contract was origi-
nated for situations where it is nearly impossible to
estimate costs. A contractor can hardly be expected to
fix a price for his services and product if he does not
know at the outset exactly what he is going to make,
how long it will take, and what unpredictable compli-
cations may arise. Frequently overlooked in discus-
sions of the cost-reimbursement contract, is the simple
fact that it brings the contractor and the cus-
tomer closer together—closer to Dr. Brown's “sym-
biotic relationship”—than any other type of agree-
ment. The contractor does not have to “sell” his prod-
uct. He and the customer jointly administer its cre-
ation, once he has convinced the customer of his
capability. Then there is a fee for his services, fixed
in advance,

Despite the unknowns, each contractor is required
to submit an estimate of costs when he bids for a
CFFF contract. Thus, to start with, there is an iucen-
tive to underestimate the costs. The reason is that
procurement officers, always conscious of their GAO
and congressional critics, are looking for the low price,
frequently at the expense of what the end product
will be and the soundness of the estimates. For ex-
ample, costs are broken down into components, such
as overhead, facilities, equipment, and the general ex-
penses of doing business, These are internal matters,
separate from the cost of raw materials, labor assigned
to the project, etc. There is a tendency for procure-
ment officials to weigh the overhead of one company
against that of another and favor the firm with lower
overhead. Actually, the end price from this firm may
well be higher than that of a competitor with a high-
er overhead fgure. These differences can result from
varied approaches in bookkeeping, or they can come
from deliberate efforts to underestimate with the view
to winning the contract and then making up for the
lag with an overrun on the costs. Thus it is total cost
that is vital and the contractor should be judged by
that figure in relation to results. In a great number
of cases overruns are built into contracts from the
start and the task of detecting and controlling them
is almost insurmountable, particularly while the mili-
tary service and the contractor wait for decisions to
come from higher authority.

At a recent USAF conference with major contrac-
tors, held by the Systems Command at Monterey,
Calif,, the case was recalled of a program for which
the Air Force estimated an expenditure of $37.2 mil-
lion. The contract was awarded for $25.2 million, The
final costs will be about %38 million. It is not difficult
to imagine that if USAF had given this contract to a
firm that made a bid of $37.2—which was reasonably
accurate—in the face of several bids with estimates

{Continued on page 67)
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This is General Motors Defense Research Laboratories

-« « Working in the national interest

SEA OPERATIONS: Today, top-flight scientists at GM/DRL are at work
in, on, and under the sea, prying out the ocean's secrels, From their studies can
come detailed knowledge pointing the way lo more precise methods of under-
water Iracking, navigation, undersea charting and marine vehicle mobility.

AERO/SPACE OPERATIONS: From the earth’s surface 1o the
farthest reaches of outer space . . . from the study of hyper-ballistics to space
systems . . . mew propulsion methods to sophisticated theories of quantum
electronics . . . GM/DRL is dedicated to man’s survival in the universe about us.

GENERA MOTORS

DIFERIT BES{anlw |ApQRATCRIER

LAND OPERATIONS: All scientific knowledge is utilized in GM/DRL's
search for more effective systems operating in the surface environment. Research
into terra-mechanics, articulated vehicles, and electronics is resulting in new
systems for tactical warfare and lunar and planetary exploration.

BIOLOGICAL OPERATIONS: “To extend our knowledge and capa-
bilities in the biological sciences and technologies, expanding our understanding
of men in relation to this and other environments through creative research and
exploratory development programs.” This is the mission of GM/DRL scientists,

GENERAL MOTORS DEFENSE RESEARCH LABORATORIES, SANTA BARBARA, CALIFORNIA




continues to stress QUALITY

The temptation is present in these days
of lowering prices and shrinking profit
margins to build a “cheaper” product.
CLIFTON PRECISION CONTINUES
TO STRESS QUALITY.

In fact, we list herewith some recent im-
provements which make our rotating
components more expensgive to build, But
they give you a better product.

As pioneers in the synchro and rotating
components field, we think our vears of
experience in building a QUALITY prod-
uct continue to give buyers a plus factor
that they will not want to overlook,

QUALITY FEATURES

1. Improved high temperature re-
sistant magnet wire is used in all
synchro construction. Standard
units now withstand in excess of
125*C.

2. Improved high temperature re-
sistant epoxy impregnation of
rotors and stators is used in all
synchros and servo motors.

3. Higher temperature resistant
silicon lubricants are used in all
bearings.

4. High temperature resistant slot
insulation in all synchros and servo
motors permits repeated high po-
tential testing with no deteriora-

tion of insulating characteristics.

5. Completely solderless brush
construction eliminates cold solder
joints.

6. Improved interlaminar insula-
tion techniques give our synchros
and servo motors lower power
consumption due to core losses
thereby giving same or better elec-
trical performance with a cooler
design.

7. Increased usage of gold alloys
in critical areas of slip ring con-
struction (including increased
thickness) improves reliability and
permits versatility of slip ring
design.

c c Clifton Heights, Pa.
CLIFTON PRECISION PRODUCTS CO, INC. 1 l ol Sarkas Colos




PRIVATE ENTERPRISE AND THE PUBLIC INTEREST

in the $25 million range, the GAO and Congress would
have found a new bone to chew in the public prints,
and the Defense Department, as well as USAF, would
be forced to explain the choice. Yet, USAF is con-
vinced, all of the low proposals were knowingly made
low by the contractors. And the procurement officers
knowingly accepted one of them. And, when the over-
runs were announced and money sought to meet them,
some other USAF project was bled to meet the re-
quirement, Congress is convinced it is forcing econ-
omy. “We have an obligation,” a prominent senator
declared on the floor recently, “to the American tax-
payer to see that the money is spent as economically
as possible.” It is difficult for industry to understand
how this obligation is carried out by literally foreing a
branch of the armed forces to accept a $25 million hid
for a job that should have cost more than $37 million.
And which eventually did.

The Defense Department today is determined to
correct the overrun situation, according to Deputy
Secretary Roswell Gilpatric. Mr. Gilpatric has denied
there is a working “military-industrial complex™ that
exerts pressure on decision-mrakers. He also says he is
more interested in controlling costs than in control-
ling profits, partly because profits take such a tiny per-
centage of the defense procurement dollar, At the
same time there is an evident proclivity in the Execu-
tive Department to view overruns as an evil that is
generated, perhaps deliberately, by defense contrac-
tors. On the contrary, there is evidence that deliberate
underbidding is discouraged by responsible corpora-
tions. An industry spokesman at the Monterey con-
ference acknowledged the manufacturer’s responsibil-
ity in this regard.

“Contractors should generally take the attitude,” he
said, “that it is better to risk unpleasantries with
the customer in initial negotiations and clearly estab-
lish reasonable cost levels, rather than let the con-
tracting officer beat the price down, and then be
faced with the embarrassment at a later date of having
to secure additional appropriated funds to pay for
the program.”

Later, he declared that contracting officers are in-
creasingly insistent on seeing data and figures relating
to costs that can be expected only after the job is
done. When the support is not provided, because it
does not exist, the tendency is to disallow the cost.
Later it can be validated and contributes to the over-
run. The principal reason why the contracting officers
do this is that, if they accept the cost and the estimate
is wrong, they may find themselves on the witness
stand trying to convince some congressman from
Pennsylvania that they did not deliberately waste a
taxpayer’s dollar.

This situation is only one small irritant in a huge
sea of complexity surrounding the weapon-system
procurement arena. It is a sample of the problems
that have led the Defense Department, to reiterate
that it will depend on private industry just as strongly
as James Forrestal, first Secretary of Defense. It has,
recently, formed a new Defense Advisory Council,
made up of the presidents of leading defense firms,
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to carry out the “symbiotic relationship.” So far as
the Air Force is concerned, it has pioneered with its
dependence on private enterprise and never has
sponsored an arsenal. Gen. Bernard A. Schriever,
Chief of the Systems Command, continues to say,
“Management is our theme, because management is
our need. . . . In systems acquisition today, manage-
ment is the pacing factor.”

Thus it appears that free enterprise is accepted as
a partner and that it carries a heavy responsibility
for the free world. At the same time, there is appre-
hension on every industrial front, in defense industry
and outside of it among the factories that produce for
the civilian market. Regardless of the merits or shame
of the steel industry’s effort to raise prices, it is an
acknowledged economic fact that “the squeeze is on”
so far as profits are concerned. Major business publi-
cations express serious concern about the ability of
the nation’s industry to invest fast enough to employ
America’s resources.

In the defense field, profit controls are an old story,
and the industry has learned to live with them. But it
is a constant struggle. On top of this there is serious
discussion about salary controls in the defense busi-
ness, there are ever-increasing regulations, inspec-
tions, and checks imposed from ever-higher echelons
in the Pentagon. A book could be written about pat-
ents and proprietary rights, an area in which most ag-
gressive contractors feel the government takes a
greedy and unreasonable attitude, failing to protect
their interests,

There is increasing interest by the Defense Depart-
ment in building up its own capabilities. Both Dr.
Brown and David Bell, Director of the Budget Bu-
reau, have endorsed programs calling for increased
in-house research capabilities. Captive corporations,
many of them organized for service, not for profit, are
more and more popular. The most recent is the Logis-
tics Management Institute, which is going to help the
Defense Department manage its relations with profit-
making industry. These trends have led to speculation
that we are headed back toward an arsenal system,
that private defense industry is becoming more and
more a captive of the state.

If anything is needed it is a reaffirmation that we
will depend on private enterprise to provide the tools
needed for national security, It is the way we have
proven it can be done, and it is the only way we can do
it. In addition the private-enterprise system is one of
the things we have fought for in hot wars and for
which we are fighting the cold one,

A couple of years ago one congressman put it in the
record that he believed we were spending defense
dollars for things other than defense. There was no-
body there to point out that this was not a policy en-
dorsed by private defense industries and favored by
them. Ever since the Wright brothers delivered that
first Army airplane the industry view has been that
Uncle Sam should get the best product at the best
possible price, on which industry is entitled to a fair
profit. Adam Smith’s maker of bows and arrows was no
different.—Exp
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As tomorrow’s specific military needs prescribe them

Cessna Capability will design and build them

Cessna Capability, proven in the post and present, is now tinue delivering your exoct needs ... in quality and guantity
the promise of great things to come. Count on the world's ... from maojor components to complete aircrafl. Cessna
most experienced maokers of utility military aircraft to con- Military Division, Wichita, Kansas.

Cessin
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NASA-USAF Interface—Will It Be A Two-Way Street?
By William Leavitt ..................... I T A

There is a significant opportunity to attain vitally needed USAF
military space capabilities through truly muotual cooperation be-
tween the aerospace arm and the civil agency. But the opporiunity
requires (1) the Department of Defense’s willingness to risk funds
and energy—and (2) NASA's recognition that its programs must
serve national—including military—needs,

How USAF Maps the Moon
A Space Digest Photo Feature ...... o o P B .54

Working with eminent lunar scholars, Air Force artists, and car-
tographers, and other specialists are busily preparing chartz and

maps of our celestial neighbor, in support of the manned Junar-
landing program,

Speaking of Space
By William Leavitt ..........cccovevnue. AT D P e 86

It is naive to equate as some academic critics are doing, large sums
that are being invested in astronautics with money that might go
into vast programs of earthly social improvement, or to consider
space technology as of small scientific worth., The scientific worth
of space programs ought to be obvious. And the defense significance
increases daily, as recent Soviel feats suggest.
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Achieve with AETRON....BUILD TGMORROW. INTO Y{IU PLANNING

Unique among architect-engineer-management organizations, AETRON offers complete integration of architecture, engi-
neering, instrumentation, and construction management for rocket, missile, and space facilities. Among current programs:
Saturn Static Test Facility at the George C. Marshall Space Flight Center; Engine Test Stand No. 1 for the Atomic Energy
Commission's Nuclear Rocket Development Center in Nevada; large solid rocket test facility for the Air Force; the Atomic
Energy Commission’s two-mile linear electron accelerator at Stanford University; Engine Test Stand No. 2 for the NASA/
AEC Space Nuclear Propulsion Office, also at the Nuclear Rocket Development Center in Nevada; the M-1 engine LOX /LH2
test facilities at Sacramento; and Aerojet's new Space Booster Plant in Florida, @ AETRON'S capabilities are augmented
by the combined scientific and engineering talent of Aerojet's fifteen other divisions, in fields ranging from reactors to
rockets. The result: faithful translations of theoretical concepts to structural realities. @ AETRON'S roster of distinguished
clients includes: all the Armed Services, the AEC, the NASA, Boeing, Chance Vought, Consolidated Vacuum, Convair,
Douglas, General Tire, Lockheed, Martin, McDonnell, and other leading industrial organizations.

AAETRON

s N 410 North Citrus, Covina, Cafifornia
ning A division of Aerojel-General Corporation
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If formalized cooperation between the

Air Forece and the National Aeronauties and
Space Administration is to produce vitally-

needed military space capability,

® The Department of Defense must be willing

to risk funds and energy
and

® NASA must recognize that its programs must
serve national — including military — needs.

NASA-USAF mterface
— Will It Be a Two-Way Street?

By WILLIAM LEAVITT

Associate Editor, Amx Force,/Seace Dicest

Interface (noun). A surface, especially a
plane surface, forming a common boundary
of two bodies or spaces.

—Webster’s New Collegiate Dictionary

THE mass of jargon that is an un-
nerving semantic feature of our harried
times and includes such governmentese
as “finalize” , . . “reorient” . . . “capa-

bility™ . . . “building block™ . . . and “deempha-
size” must now be added the space-age watch-
word “interface,”

Interface is another way of saying: trying to
work together on difficult enterprises under com-
plicated circumstances. It is what a patient com-
pany of Air Force and National Aeronautics and
Space Administration specialists are attempting
to do in the national space effort. Interface is not
an easy way of life; there are differing views in the
space community on both technical and policy
questions. There is the specific problem that
NASA, as an agency created by Congress on the
same level as the Department of Defense, can and
does deal laterally on basic policy questions with
DoD, while the Air Force, which is the prime
agency for operational cooperation with NASA,
is an element of and subject to well known and
firm control by DoD.

Yet, if candor and a true spirit of cooperation
and mutual respect prevail, the Air Force-NASA
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interface can go a long way toward helping the
country meet space deadlines ranging from the
Apollo moon-landing program to the potentially
far more significant requirement for viable mili-
tary space operational skills and hardware. This
latter and less glamorous aspect of the national
space effort is where the real test of interface will
come. The crucial question is whether USAF-
NASA interface will be a “two-way street.” There
is little doubt USAF is heavily supporting NASA
goals. But will NASA support Air Force space
defense aims? And will the White House and
Department of Defense give their imprimaturs?

The process of USAF-NASA interface has been
under way for much longer than the word itself
has been popular in space-planning circles. Inter-
face has not been devoid of acrimony, especially in
carly post-Sputnik days. Those were times when
the zealous advocates of space “purely for peace-
ful purposes™ went to rather incredible lengths to
suppress military contributions to such efforts as
the Mercury program after it was renamed and
transferred from the Air Force to the embryonic
NASA. Those were frustrating and morale-shak-
ing days for blue-suiters who found themselves,
for policy reasons, asking visitors to such instal-
lations as the Air Force’s animal laboratory at
Holloman AFB, N.M.—where chimpanzees got
their schooling for spaceflight—to please not
make too much of the Air Force role in the train-
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USAF's MAJ. GEN. OSMOND J. RITLAND

As Deputy to the Commander, AFSC, for Manned
Spaceflighs, he is prime focus of cooperation,

ing of animals for space missions as a prelude to
manned orbital flight. Air Force people either on
direct loan to the space agency or working at sup-
port roles from their regular service billets—in
research and development, booster procurement,
and launch operations—have from the start beefed
up the civilian agency's efforts. What is now
ancient history is the tale of today and tomorrow
too. All the way to the moon and back and in
carth-orbital operations, military men and ma-
chines will make significant contributions.

As Air Force Secretary Eugene M. Zuckert put
it in a recent issue of the General Electric Forum:

“The Air Force and NASA have already es-
tablished the broad basis for cooperation and a
concerted effort is made to maintain it to the
fullest possible extent at all levels of Air Force
and NASA management. We are in agreement
with NASA officials that our programs must be
mutually supporting—rather than competitive.
NASA-Air Force management cooperation will
keep pacc with the expanding NASA program.
Ninety-three Air Force research and development
officers are now assigned to duty with NASA,
NASA and Air Force efforts together form the
major part of the national space program.”

But in the same article, the Secretary also said:

“Despite the broad common ground between ci-
vilian and military needs, the Air Force has a
big job in building the technology on which the
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NASA's D. BRAINERD HOLMES

In his post as Director, NASA's Office of Manned
Spaceflight, he heads the American push to the moon.

military applications [of space] are based. Within
such technological arcas, there are unique mili-
tary requirements that will not be attended to by
civilian developments.”

As examples, the Secretary lists: inspection of
uncooperative satellites; survivability in combat
environments as represented by high-thrust in-
space propulsion systems; rapid turnaround, re-
use, and recovery of spacecraft.

The most important recent step in formalizing
what had mostly been an ad hoc NASA-USAF
interface was the designation of Maj. Gen. Os-
mond J. Ritland, USAF, as Deputy to the Com-
mander, Air Force Systems Command, for
Manned Spaccflight, with special USAF-NASA
liaison responsibility. A former commander of the
Space Systems Division of AFSC, General Ritland
succeeded Gen. Bernard A. Schriever at Space
Systems when General Schriever was named
Commander, AFSC.

General Ritland’s assipnment divides him be-
tween his two offices, one at AFSC headquarters at
Andrews AFB, Md., the other down the hall from
the suite of D. Brainerd Holmes, Director of
NASA's Office of Manned Spaceflight and chicf
of the NASA Apollo moonlanding program, in
downtown Washington, three blocks from the
White House. His job is to serve as focal point
within Systems Command for all USAF support
of the NASA programs, as arranged through
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NASA-DoD agreements. All such support must
be in terms of prior NASA-DoD agreememts. And
wearing his military hat at AFSC, he is also to
direct booster and other development programs
in support of military space systems efforts.

To implement his interface with NASA, Gen-
eral Ritland is gathering a staff of six USAF
spectalists in space technology who wil corre-
spond generally in function with the six staff di-
visions of NASA's Office of Manned Spaceflight.
The General's staff, as he puts it, will match Mr.
Holmes’s staff on a point-to-point contact basis.
The hope is that this point-to-point contact will

minimize red tape and also provide a day-to-day
exchange on the planning of joint efforts as well
as provide a feed into NASA of possible ways
defense space capabilities might be studied in
cooperative efforts.

The establishment of General Ritland’s new
office came after discussions involving top USAF,
NASA, and DoD planners out of the office of Dr.
Harold Brown, Director of Defense Research
and Engineering, with General Schriever and D.
Brainerd Holmes contributing. In the exchanges
that led to the planning and setting up of Gen-
eral Ritland’s shop, there was acknowledgement

DoD-USAF-NASA MANNED SPACEFLIGHT INTERFACE

Administrator, NASA
James E. Webb

Deputy Administrator, NASA
Dr. Hugh L. Dryden

Associate Administrator, NASA
Dr. Robert C. Seamans

Directar, Office of Manned Spaceflight
[ Brainerd Holmes

Staff Divisions

Launch Operations Center
Cape Canaveral, Fla.

Manned Spacecraft Center
[ Houston, Tex.

Marshall Spaceflight Center
L"‘-' Huntsville, Ala.

Director, Defense Research and Engineering
Dr. Harold Brown

—=— Aeronautics and Astronautics Coordinating Board - —=

Secretary of the Air Force

Secretary of Defense
Robert 5. McNamara

Chief of Staff, USAF

EupeneM:Zuckert == Gen. Curtis E. LeMay

Commander, AFSC

Gen. Bernard A, Schriever
Deputy to the Commander,
AFSC, for Manned Spaceflight Deputy Commander, AFSC,
Maj. Gen. Osmond J. Ritland =1 for Aerespace Systems

Lt. Gen. Howell M. Estes

USAF Specialist Officers

AF Missile Test Center
Patrick AFB, Fla. =

Space Systems Division, AFSC
Inglewoad, Calif.

Aeronautical Systems Division, AFSC
wright~Palterson AFB, Ohip =

Above, schematically presented, is how the gears of military-civilian space effort cooperation are sup-
posed to mesh in the three-way relationship between the Department of Defense, the National Aero-

nautics and Space Administration, and the Air

Force. Top gear may be considered policymaking,

the bottom operational. Not shown but significant in over-all policymaking picture is the National Aer-
onautics and Space Council, whose Executive Secretary is Dr. Edward C. Welsh. The council is chaired
by the Vice President; the Defense Secretary and NASA Administrator are members. Space limits the
representation on this chart of every echelon of DoD, NASA, USAF, involved in cooperative interface.
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DoD's DR. HAROLD BROWN

As Director of Defense Research and Engineering,
his nay- or yea-saying on future projects is significant.

of antagonisms between NASA and USAF over
policy and priorities. One of the principal ration-
ales of formalizing the interface was the ex-
pectation that closer coordination would dissipate
some of the differences.

As noted, USAF's interface with NASA is no
easy business. From the point of view of money
and broadness of charter, NASA, understandably
excited by its moon mission, has a natural tend-
ency to think in terms of accomplishing its
assignments as fast as possible. And it runs its
own show. The Air Force, on the other hand,
has to cope with much tighter money and policy
controls, so far as military space programs are con-
cerned. It is the White House and DoD that call
the mne on what the Air Force is to do in
cooperating with NASA as well as what the Air
Force can go ahead with in the field of military
space research and development.

Yet it is a plus that high NASA officials have
increasingly expressed their acceptance of the
concept that the space effort ought to be broad
enough to meet national needs, including defense
needs.

For example, Dr. Joseph F. Shea, the thirty-
six-year-old deputy to NASA moon project chief
Holmes, says he thinks of Air Force-NASA
interface in two contexts. The first is the direct
Air Force support of NASA programs, the pro-
vision of personnel, range, launch support, and
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booster development. These include such items,
for example, as the Air Force responsibility for
development of Titan 1l as the booster for the
NASA two-man Gemini orbital program, the
Agena development which will make the Gemini
rendezvous effort possible, and the Titan III
booster development which will not only bring
the X-20 (formerly Dyna-Soar) manned orbital
olider project to fruition but also gain some
needed answers on the future of solid fuels.

The second interface context, as Dr. Shea sees
it—and here, hopefully, General Ritland’s office
will be especially significant—is in the arca of
over-all consultation and planning as to “what
the national space program ought to be, how it
should be shared, and how missions can be
planned to serve defense needs.”

The latter interface is, of course, the most
difficult, because of the Air Force's need for
DoD (Office of the Director of Defense Research
and Engineering) approval of military space proj-
ects. No matter how close people’s offices are
and how personally cordial the relationships are
between those who directly interface in USAF
and NASA, up the co-ordination ladder must go
the ideas for cooperation.

As the chart on page 73 suggests, the money
and priority decisions that affect NASA and
USAF jointly are worked out at such cosmic
levels as the Aeronautics and Astronautics Co-

USAF's GEN. BERNARD A. SCHRIEVER

The Commander. Air Force Systems Command,
manages the sizable USAF aeraspace R&D complex.
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2 The great paradox of our time, perhaps of all time,
is that peace depends on our capacity to fight a
war. Thus the person who contributes to our military
strength, contributes to the cause of world peace.

MITRE'’s contribution is the design of command
and control systems to give our military command-
ers the means to detect attack and retaliate.

The men who design these systems must think in
terms of war and military operations — weapons,
logistics, communications, intelligence, ability to
destroy and ability to survive. They must be able to
predict and solve the problems of future military
command within the reality of existing or predict-
able electronic capability.

We call this " Military Command Technology.”

MITRE’s specific assignment is the design, de-
velopment, evaluation, and integration of several
interrelated, constantly evolving ms. It en-
compasses Command Systems

MITRE is an independent, nonprofit corpo

Control Systems (such as SAGE); Intelligence Sys-
tems (such as MIDAS); and Warning Systems
(such as BMEWS).

The work involves important new areas of tech-
nology in such fields as communications, intelli-

‘gence, space surveillance, survivability, computer

applications, data
techniques.

MITRE is located in pleasant, suburban Boston.
Hequirements: B.S, M.S,, or Ph.D. in these dis-
ciplines — electronics, physics, and mathematics.
Rewards are competitive. Openings also available
in Washington, D.C. and Colorado Springs, Colo.
Write in confidence to i p——————
V‘maPaﬁdm—T&ma 171D 3
m a i n .:_ 7y

processing and other electronic

ration working with*— not in competition with — industry. Formed

under the sponsorship of the Massachusetts Institute of Technology, MITRE serves as Technical Advisor to the
Air Force Electronic Systems Division, and is chartered to work for such other Government agencies as FAA,
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purposeful imagination....in concept

The men of Aerospace, a corporation chartered exclusively to serve the United States Government, blend the full
resources of modern science and technology in developing concepts for advanced ballistic missile and space systems,
O With the Air Force-science-industry team, the men of Aerospace marshall individual talents for the full
exploration and assessment of advanced concepts, selected for significant potential. Aerospace contributes
advanced systems analysis and planning; theoretical and experimental research; general systems engineering and
corresponding technical direction of programs. O Aerospace Corporation, an equal opportunity employer, now needs
more men to meet these responsibilities. Highly skilled engineers and scientists with advanced degrees, knowledgeable
in interdisciplinary problem solving, are urged to contact Mr. Charles Lodwick, Room 107, Aerospace Corporation,
B O. Box 95081, Los Angeles 45, California. O Organized in the public

interest and dedicated to providing objective leadership in the advancement @égRRP% IS{E%%E

and application of science and technology for the United States Government.




ordinating Board, cochaired by NASA Deputy
Administrator Dr. Hugh L. Dryden and Assistant
Secretary of Defense for Research and Engineer-
ing John H. Rubel. Most decisions involve action
by Director of Defense Research and Engineering
Dr. Harold Brown, and NASA Associate Ad-
ministrator Dr. Robert C. Seamans, who is fre-
quently described as “our general manager” by
NASA Administrator James E. Webb. The De-
fense Secretary and Mr. Webb also make contact
in person or on paper. Also involved are the
Deputy Defense Secretary, Roswell L. Gilpatric,
and the Air Force Secretary, Eugene M. Zuckert,
The path over the Potomac between NASA on
the Washington side and the Pentagon on the
Virginia side is well trod these days. Add to that
the important policy-advisory function of the
National Aeronautics and Space Council, chaired
by Vice President Johnson. The Council's Execu-
tive Secretary, Dr. Edward C. Welsh, one of the
most experienced government officials in the cap-
ital, has played a significant role in coordinating
Administration policy on space goals, and has
addressed himself candidly to the military po-
tential of space technology.

Since the August Red tandem-Cosmonaut feat,

there have been renewed reports that the Council
has been circulating a policy paper raising ques-
tions on the military significance of the Red action
and suggesting US response.

NASA's DR. JOSEPH F. SHEA

The deputy to D. Brainerd Holmes and technical
chief of moon program hopes for mutual benefit,
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NASA's ROBERT R. GILRUTH

Would NASA's Manned Spacecraft Center, which
Mr. Gilruth directs, “buy" closer interface with AF?

Aside from the support—both personnel and
development of hardware—that USAF is pro-
viding NASA, what is the outlook for a real two-
way street operation between the Air Force and
the civil agency? The answer to that question
is out of Air Force hands. USAF can only
propose, while the White House, DoD, and the
highest levels of NASA dispose.

There are a number of obvious areas where
viable contributions to military space capability
can be made by the Air Force in joint develop-
ment efforts with NASA. The Gemini program,
which from the NASA point of view is a tightly
scheduled prove-out of rendezvous principle and
a crucial element in the agency’s race to the
moon, offers clear potential for the development
of military capabilities. A properly time-phased
“blue suit” direct or separate-mission Air Force
program would give Air Force personnel the ex-
perience they will need for extended near-space
orbital military operations. There is some signifi-
cant support in NASA for such Air Force partici-
pation. But at the same time, no one can say at
this writing whether DeD would approve such a
plan, not to mention the possibility of fairly strong
resistance to the idea by the burgeoning Manned
Spacecraft Center operation of NASA at Hous-
ton, Tex., which in the organizational nature of
things, could probably be expected to resist any
encroachment on what it considers to be its mis-
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sion. Yet there is talk lately of expanding Gemini
to a five-year program. Certainly this approach
could allow for extraction of really valuable mili-
tary orbital experience. Last month’s new Soviet
manned spaceflight achievements ought to un-
derscore the need for such USAF capabilities.
Another increasingly important concept is the
Air Force interest in orbiting, in association with
the Gemini program, a military research-and-de-
velopment laboratory, where vital long-term data
on men and materials in the space environment
might be obtained. Such a test satellite program
could provide answers to questions that from a
military as well as NASA point of view have to
be gotten sooner or later, the sooner the better,
It is important, and not carping, to note that,
having been assigned the job of going to the
moon, NASA is under a new kind of pressure.
The time is short if it is to meet the President’s
deadline, and NASA can be expected to divert
people and money from its other efforts. This
is a classical occurrence in research and develop-
ment, and NASA is conscious that its sizable
budgets will raise questions in Congress as the
vears of this decade fly by. In NASA, there is
bound to develop the practice of feeding Apollo
at the expense of other programs. The Air
Force, with its considerable space technology
capability, must be allowed to fill the breaches
bound to develop, especially in the vital-to-defense
near-earth orbital areas which may soon be crucial.

DR. EDWARD C. WELSH

The Executive Secretary of the Space Council, he has
made notable contributions in the policymaking area.

Another obvious area of potential NASA-USAF
cooperation in terms of Gemini is the manned
Satellite-Inspector program. There is much over-
lap in the technigues involved in rendezvousing
with either friendly or unfriendly satellites, yet
there are enough obvious differences in procedure
to more than justify intensive efforts in the Air
Force Inspector effort. If DoD will approve, and
if such an effort could be mounted in conjunction
with the NASA Gemini program, then all the
better for the country.

Other possibilities come to mind, such as the
concept of manned ballistic missile interception
from orbit—doubtless a difficult technique to
master—an idea that might turn out to be without
merit. . . . We just don’t know, The main point
is that money has to be spent and personnel in-
vested in finding out.

The onus is on DoD—and finally on the White
House. And the accurate determination of DoD’s
current philosophy on the development of a broad
spectrum of military capabilities in space i5 ex-
tremely difficult, because, depending on whom you
talk to and what public statements you exam-
ing, you can come to either of two conclusions:
Either—

@ DoD is unconvinced as yet of the military
significance of astronautics beyond the relatively
well accepted passive roles of unmanned strategic
reconnaissance and early-warning vehicles—hence
is concentrating on its “today” problems, the piling
up of sufficient missiles to ensure continuing nu-
clear deterrence, and concurrently upgrading con-
ventional, nonatomic, military capabilities. It is
sticking to the low-cost (for DoD) philosophy of
relying on NASA to come up with capabilities
that the military can use if they are needed.

OR

@ DoD is truly cognizant of the need for the
country to develop the broad spectrum of mili-
tary space skills as an extension of deterrent pow-
er, but, for political reasons, will not acknowledge
this fact, preferring to work quietly toward those
capabilities through Air Force classified programs
and through an earnest effort to negotiate a “two-
way” NASA-USAF interface.

There is evidence for both possibilities.

In view of the latest Soviet feats, it can only be
hoped that the latter is the true case.

Yet, the publicly announced view of the Sec-
retary of Defense that he is not concerned over
the security significance of the latest Russian feats
and sees no need for changes in the nation’s space
programs is less than heartening.—END
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A
INSIDE GROUND STATION “RADOME" AT AMDOVER, MAIME. Giant

antenna (note man near rim of horn) concentrates signals to Te
in a narrow, pewerful beam. The same antenna also receives extremely

weak signals coming from Telstar and amplifies them billions of times.

R

New “TELSTAR”
relays phone calls
and TV pictures
for first time

Bell System microwave-in-sky satellite
is latest communications triumph for
America arising from telephone research

The world’s first private enterprise eom-
munications satellite is now being used for dra-

eriments in relaying telephone calls,
television and data messages internationally.

Its name: Telstar. It was launched from
Cape Canaveral at Bell System expense by the
National Aeronautics and Space Administration.

The ground stations in the U.S. now being
used for Telstar were built by the Bell System
at Andover. Maine, and Holmdel, New Jersey.
Organizations abroad have built stations in
England and France. The latter, a near replica
of the station in Maine, was assembled with Bell
System cooperation. A receiving station in Italy
will be rl:'.'iu.]}' late this year, and another in West
Germany next year.

Telstar is a major experimental step toward
a world-wide satellite communications system
that was first pl'f:r|u:~=_-1.i as a practic al venture at
Bell 'I"l'if_"}}llillll{' Laboratories. Progress toward
such a system has depended on many contri-
butions }_r}f the prirﬂ[_:-. communications indu

the solar battery, the traveling wave tube, ruby
masers, the waveguide. and new

the ground stations with inno ons in circuitry
—direct outgrowths of Bell System research and
development.

Above all else. Telstar is the latest achieve-
ment in an unending Bell System quest to de-
velop ever better communications for both
eivilian and military applications.

BELL TELEPHONE SYSTEM

AMERICAN TEL. & TEL. CO. 4 WESTERN ELECTRIC CO.
BELL TELEPHONE LABORATORIES / 21 OPERATING COMPAMIES
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G-E Breakthrough in
Electron Beam Welding
Simplifies Fabrication

CINCINNATI, Ohio—General Electric
engineers at the Flight Propulsion Division
here have developed a method of electron
beam welding in the atmosphere which
can be applied to large, heat-resistant
aircraft and rocket parts.

The new G-E method involves using
a continuing flow of inert gas which com-
pletely surrounds the weld metal—a
shielding techmique that eliminates the
vacuum needed in conventional electron
beam welding. Until now, the biggest
single disadvantage of EBW has been
enclosing and maintaining the workpiece
in a high vacuum.

G.E.'s new method, besides cutting
costs by eliminating the vacuum, extends
the use of EBW to parts larger than could
previcusly be welded.

Electron beam welding is a recent ad-
vancement in metals technology which
provides many advantages over ordinary
welding processes. It is particularly at-
tractive for welding critical space age
metals resistant to ordinary high-tem-
perature welding techniques.

Development work on the new electron
beam inert gas welding 18 continuing at
General Electric’s Large Jet Engine De-
partment under U.S. Air Force sponsor-
ship. Meanwhile the technique is being
incorporated into applicable fabrication
phases in G.E.-built propulsion systems

Flight Propulsion

The 90-ton H.5. Denison skimmed over Long Island Sound ot a top speed of 57 knots
recently during her firsl sea trials. The developmental hydrofoil vessel was built
for the U.5. Maritime Adminisiration by Grumman Aircraft Engineering Cerporation
and is powered by o 14,000-shp-class General Electric LM1500 turboshaft engine.
A smaller 1000-shp turboshaft, the G-E LM100, is used for low-speed harbor mo-
neuvering when the craft is not foilborne. First commercial application is planned
for 1963 when the Denison will carry tourists between Florida and the Bahamas.

Harmon Trophies Awarded B-58, T-38 Pilots

NEW YORK—Two American aviators
were awarded 1962 Harmon International
Aviation Trophies on August 12 for out-
standing feats performed in General Elec-
tric-powered jet aircraft.

They were USAF Lt. Col. William R.
Pavne, responsible last year for fiying the
General Dynamics-built USAF B-58 bom-
ber to two transatlantic records, and world
rencwned aviatrix Jacqueline Cochran.
Miss Cochran's recognition was for hav-

and rocket cases. ing established eight “world class™ flight

(&)

FINALIZED FLIGHT CONFIGURATION OF THE ARMY'S VTOL VZ-11 is shown in
this newly released cutaway drawing. The flight-test aircraft, already under way
at Ryan Aercnautical Company, iz due for flight test in mid 1963. General Elec-
tric's lift-fan propulsion system will power the VZ-11. Shown in the drawing are the
X353-5 lift fans (1), and the X376 pitch fan (2}, which supply power for VTOL and
attitude control. Two G-E J85 engines (3) drive the lift fans and also supply thrust for
level flight. Lift control stick (4) positions lift fan exit doors and pitch fan flow modu-
lators. Conventional control stick (5) controls pitch, roll and yaw. Rudder pedals (6)
handle both VTOL and conventional control. Crossover ducts (7) are a safety feature
furnishing both lift fans with power in case of an engine-out situation. Nose fan supply
duct (8) delivers engine power to the pitch fan. At desired altitude after lift-off, diverter
valves (8) shut off the fans, and the VZ-11 transitions to normal horizontal jet flight.

records while Aying the Northrop T-38
supersonic trainer,

A third award, the Harmon Aeronaut
Trophy, was won by USNR CDR. M.
D. Ress and the late USN LCDRE. V. A.
Prather for their record-breaking 1961
balloon flight that reached 113,740 feet
over the Gulf of Mexico.

The three Harmon Trophies, presented
annually since 1926 by the President of
the United States, are perpetual *‘Amer-
ican Awards for outstanding intérnational
achievements in asronautics.”

Colonel Payne, winner of the Harmon
Aviator's Award, was responsible for
two international speed records set in
May, 1961. One flight covered the 3833
statute miles between Washington and
Paris in 3 hrs., 39 min., 49 sec. for an
average speed of 1048.68 mph; the other
coursed between MNew York and Paris
(3626 statute miles) in 3 hrs., 20 min. to
average 1089.36 mph.

The B-58 Hustler, which is powered by
four G-E J79 engines, also holds séveral
international closed course speed records.

Famed woman aviator Jacqueline
Cochran was named winner of the 1962
Harmon Aviatrix Trophy for compiling
four speed, two distance, and two altitude
records while flying the G-E J85-powered
Northrop T-38 jet trainer.

According to the National Aeronautic
Association, Miss Cochran's eight record
flights, Aown last year between August 24
and October 12, constituted *‘the largest
number of individual record flights made
by any pilot in the world in so short a
time."

Significant among Miss Cochran’s rec-
ords were a straight line distance mark
of 149239 miles, a 15/25 kilometer

straight-away speed of §44.20 mph, and a
sustained altitude record of 35,253 feet.




G-E CJ610°s to Power
West German HFB-320
Business Jet Aircraft

LYNN, Mass.—Twin General Electric
CJ610 turbojets have been selected to
power Hamburger-Flugzeughau's recently
announced HFB-320 executive jet.

Described as a 7- to 12-place aircraft,
the HFB-320 is expected to have military
and feeder-line potential in addition to
its executive transport role. Its cruising
speed iz specified at 391 to 495 mph, with
a range of 1465 to 752 miles, depending
on passenger capacity.

Making the third new international ap-
plication for G.E.'s J85/CJ610 engine
family in the last four months, the West
German  jet will use twin, fuselage-
mounted CJ610°s, each developing 2850
pounds thrust.

Late in April the Canadian Depart-
ment of Defense Production selected the
CJ610 to power Canadair’s single engine
CL-41 trainer.

A few weeks later, the 1.5, Department
of Defense named the JB5-powered
Northrop F-5A “Freedom Fighter'' as the
aircraft to be supplied to allied nations
under this country’s Military Assistance
Program.

Besides international applications, twin
JB3's are used to power the ULS. Air
Force's Northrop supersonic T-38 trainers,
and to provide boost for the Fairchild
C-123 transport.

CJ610's will also power three other
executive aircraft scheduled for interna-
tional as well as U.S. service—Aero Com-
mander’s Model 1121 Jet Commander,
SAAC Lear-Jet, and the Piaggio-Douglas
Vespa-Jet.

Other versions of the J85 family have
been developed, including a lift fan design
scheduled for flight-testing next year in
the Ryan VZ-11, an Army V/STOL
research aircraft.
=

A report about progress in research and
products from the Flight Propulsion Divi-
sion of the General Electric Company

o
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USAF's Mach 3 North American XB-70 ‘Valkyrie’ will be powered by six Y193
engines. A prototype aircraft is scheduled for flight tests before the end of the year.

Y)93 Deliveries Completed for First XB-70

CINCINNATI, Ohio—Last of the six
¥J93 jet engines which will power the
U5, Air Force's first XB-70 aircraft has
been shipped from General Electric's
Large Jet Engine Department here.
Maiden fight of the giant Mach 3
XB-70 iz scheduled for late this year,
according to North American Aviation,

TWACJ-8035’s BOOSTED
T0 2200 HOURS TBO

CINCINNATI, Ohio—Trans World Air-
lines recently received 2200-hour Time
Between Overhaul approval for the Gen-
eral Electric CJ-B05-3 engines which
power their fleet of Convair 880's.

The new extension to 2200 hours by the
Federal Aviation Agency is the highest
allowable TBO for the CJ-B05 announced
to date. The boost continues the CJ-805-
3's record of having attained the fastest
advancement in TBO allowed under
present FAA regulations.

TWA’s 2200-hour TBO came several
months earlier than G.E."s original fore-
cast for reaching that mark. Delta and
Northeast Airlines are expected to pass
the 2000-hour mark soon.

Unusual forward-sweeping wings make Hamburger-Flugzeugbau's new HFB-320
execulive jet easily recognizable. The 7- to 12-place craft will be powered by twin
fuselage-mounted General Electric CJ610"s, each developing 2850 pounds thrust

builders of the aircraft. G.E. began engine
deliveries to North American last April.

First tests on a Y J93 were conducted in
September, 1958, Ten months later the
engine demonstrated its ability to operate
under conditions simulating those it
would ‘encounter in flight at 2000 mph
(Mach 3).

Following completion of the Y J93's
Preflight Rating Test in September, 1961,
the Air Force accepted the first engine on
schedule last December.

In addition to the engines shipped to
North American for installation in the
aircraft, two YJ93's were delivered to
Tullahoma, Tennessee for XB-70 inlet
compatibility tests in the Air Force
Arnold Engineering Development Center
propulsion wind tunnel. A third engine
began ground tests at North American's
Santa Susanna facility in May, 1962.

Design principles of the YJ93 are
based largely on those of the proven
General Electric J79. These include ad-
vanced compressor design, lightweight
f:unstructinn, single spool, and converg-
ing-diverging exhaust nozzle.

The jump in speed capability from
Mach 2 to Mach 3, however, created for
General Electric a number of new chal-
lenges, particularly in the approach to
high-temperatures, To solve these prob-
lems, G.E. cooperated with the USAF and
U.S. industry to make greater use of new
high-temperature alloys and honeycomb
structures.

FOR MORE INFORMATION

If you would like odditional information on
these G-E flight propulsion progroms, write
on your company letterhead to: General
Electric Company, Section A206-51, Sche-
nectady 5, M. Y., USA.

Progress le Our Most Important Prodiet
GENERAL @ ELECTRIC




Above, lunar pheto taken at Pic du Midi Observatory
France, using @ USAF K-22 aerial camera. Below,
left, a shaded relief drawing of the lunar crater
“Gassendi™ by ACIC cariographers. Below, right, the
MeDonald Observatory actual photo of the same
area on the lunar surface, illustrating the comparison,

In cooperation with leading astronomers,
USAF mapmakers are busily charting our
lunar neighbor, against the day in the
late ‘60s when—if all schedules are met
—American explorers will touch down on
the pocked surface of the moon . . .

HOW
USAF
MAPS
THE
MOON




ACIKC cartographic specialists analyzing observatory
photagraphs . being used jor USAF moon mosaic.
Photos Jrom many ebservalories go info mosaic,

HE wild black yonder beckons Air Force

T mapmakers who have long applied their

expertise to charting the ups and downs
of our planet’s surface.

Under a program jointly sponsored by the Air
Force Cambridge Research Laboratory, Air Force
Systems Command, Laurence G. Hanscom Field,
Mass., and the Aeronautical Chart and Informa-
tion Center, St. Louis, Mo.. aerial photo, lunar,
and scientific illustrator specialists—working with
noted astronomers at famous observatories in this
country and abroad—are helping create lunar
atlases, mosaics, and relief maps in support of the
US effort to land an expedition on the moon.

It's a delicate job. Thousands of lunar plates
arc cxamined, selections made, careful composites
created, measurements and remeasurements per-
formed for maximum accuracy. For the relief
maps, skillful illustrators (sec photo, opposite
page) make drawings and use airbrush techniques
to create the third dimensional effect.

Already completed are the USAF Lunar Ailas,
a project sparked in 1958 by an Air Force con-
tract with the noted lunar expert, Dr. Gerard
Kuiper, and the Orthographic Atlas, a photo-
graphic atlas using map projection. Due out soon
is the Rectified Lunar Aitlas being edited by Dr.
Kuiper. Rectification involves projecting normal
lunar photos onto hemispheric easels, then in turn
photographing the images with the camera aimed
at the center of the hemisphere—providing the
observer a view of the lunar surface as it would
appear from a point directly overhead. The recti-
fication process aids study of craters and fissures.

Distributions of these charts and maps of the
moon for government use is by ACIC, while non-
governmental editions are available on a nonprofit
sale basis from the University of Chicago Press
{ Lunar Atlas) and the University of Arizona Press
(Orthographic Atlas), which will also distribute
the Rectified Atlas—ExND
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ACIC scientific illustrator, using airbrush, builds
up relief features of the moon. Here she is develop-
ing third-dimensionally the moon crater Copernicis.

USAF Lunar Reference Mosaie, reduced in size but
showing quality and accuracy of composite lunar
photograph based on plates from three observatories.

A= 5"
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The Air Force Luna Aeronautical Chart, on scale of
one inch equalling sixteen miles, follows patiern of
the widely-used USAF World Aeronautical Charts.
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S peaking o

BY WILLIAM LEAVITT

Associnte Editor, A Force/Srace Dicest

How Scientific Is A Moon Trip?

“The American program for exploration of
extraterrestrial space serves two distinct purposes.
On the one hand, it contributes to defense, to
international political purposes, and to our na-
tional prestige. On the other hand, it advances
scientific knowledge.”

So opens a brief commentary on the US moon
expedition plan by Dr. Warren Weaver, Vice
President of the Alfred P. Sloan Foundation, in
the August 4 issue of the Saturday Review.

Dr. Weaver goes on: “Certainly few scientists
have the professional competence or the practical
experience [to] enable them to make responsible
judgments [on] the nonscientific aspects of space
research. I . . . am not prepared to oppose any
level of expenditure which has been thoughtfully
evaluated by leaders competent in the Tilitary
and political fields, and . . . deemed by them, in
careful review of alternative uses of the money
and manpower, to be necessary for nonscientific
reasons.

“Apart from the military and political pur-
poses . . . I belicve that most scientists consider
the proposed expenditures quite unjustified on the
grounds of scientific considerations; and also con-
sider the frantic pace of the program to be waste-
ful. . . . It is sobering to think of an alternative
set of projects that might be financed with this
sum.”

Dr. Weaver then lists other ways the moon bil-
lions might be spent: a ten-percent pay rise over
ten years for every teacher in the US; $10 million
grants to 200 of the best smaller colleges in the
US; the financing of seven-year freshmen-through-
Ph.D. courses for some 50,000 new scientists and
engineers; creation of ten new medical schools;
the building and endowment of complete univer-
sities for the fifty-three additional nations that
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Scheduled for next
U'S Mercury orbital
flight, Astronaur
Walter M, Schirra,

US Navy commander
(above). His backup
pilot for what is
expected 1o be a
multiorbiral flight is
Astronaut Leroy G.
Cooper, Jr. (right), a
major in the USAF.
Reds beat US io
fifth-man {and

sixth) into-erbir
honors last month. (See
“Aerospace World.™)
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NEW DIMENSIONS IN SPACE

From early theories on space geometry, man’s knowledge

progressed to a finer appreciation of the universe and the
challenging problems in its exploration.

Texas Instruments is applying its capabilities to an im-
portant part of the challenge — the problems of data
acquisition, transmission, recovery, and display.

One of the newest technologies being brought to maturity
in the Apparatus division is the expanded application of
semiconductor network circuitry to space exploration
equipment. TI's approach improves reliability and sim-
plifies circuitry — effectively extending equipment capa-
bility without increasing volume.

For more information write Marketing department—47.

The Sun, tarth, and pnases o1 tne vVioon
—from a 17th century engraving

Here is one example: This seven-ounce PCM digital data signal con
ditioner has the semiconductor network equivalent of 2,215 com-
ponents. Logic is performed by Solid Cireuit® semiconductor net-
works — 102 of them. This equipment has already been delivered
to the Department of Physics and Astronomy at the State Univer-
sity of Iowa for an EGO satellite experiment.

¢ Trademark of Texas Instriments Incorporated

TEXAS INSTRUMENTS

i o Ebi A INCORPORATERD
& O ¢ LE W & 0ON AVENLUE

ARG HOCETOR THEEL -
P.O BOX 6013 +» DALLAS 23, TEXAS



The world's smallest satellite has been developed by Space
Technology Laboratories. Its shape will be different from all
other satellites before it. STL engineers and scientists have
used a tetrahedral configuration to bring about some remark-
able characteristics in a space vehicle. There will be no need
for batteries nor regulators in flight. The satellite will have
no hot side, no cold side. It will require no attitude control
devices. No matter how it tumbles in space it will always
turn one side toward the sun to absorb energy, and three
sides away from the sun to cool instrumentation and telem-
etry equipment inside. It can perform isolated experiments
in conjunction with other projects. Or it can be put into
orbit by a small rocket to make studies of its own, up to five
or more separate experiments on each mission it makes.

" o/

e ———

! JJIIJ‘.-'},J.ll
L LT

S

[

STL is active on hardware projects such as this and as prime
contractor for NASA's OGO and an entirely new series of
classified spacecraft for Air Force — ARPA. We continue
Systems Management for the Air Force's Atlas, Titan and
Minuteman programs. These activities create immediate
opportunities in: Space Physics, Radar Systems, Applied
Mathematics, Space Communications, Antennas and Micro-
waves, Analog Computers, Computer Design, Digital
Computers, Guidance and Navigation, Electromechanical
Devices, Engineering Mechanics, Propulsion Systems,
Materials Research. For So. California or Cape Canaveral
opportunities, please write Dr. R. C. Potter, Dept. AFS, One
Space Park, Redondo Beach, California, or P. O. Box 4277,
Patrick AFB, Florida.STL is an equal opportunity employer.

SPACE TECHNOLOGY LABORATORIES, INC.
a subsidiary of Thompson Ramo Wooldridge Inc.

Los Angeles * Vandenberg AFB ¢ Norton AFB, San Bernardino » Cape Canaveral » Washington, D.C, » Boston * Huntsville * Dayton

Visiting AFA Panorama? See STL Booth 714.




have joined the United Nations since its incep-
tion; the financing of another three Rockefeller
Foundations. Totaling all these costs, Dr. Weaver
suggests we'd “still have 5100 million left over
to popularize science.”

Dr. Weaver concludes his commentary with the
admonition: “Whether you are primarily con-
cerned with national welfare, international pres-
tige, or science, weigh these alternatives against
a man on the moon.”

How widespread is agreement in the scien-
tific community with Dr. Weaver's dubious view
of the national moon effort would be difficult to
put down with-any accuracy. The commitment to
the moon program has already been publicly made
anyway, it can be argued, therefore the question
is academic. Yet the views of so distinguished a
scholar cannot be—nor should they be—brushed
aside lightly. His doubts do refiect the feelings of
at least some prominent members of the scientific
fraternity. And, although Dr. Weaver singles out
the moon program for criticism as a possible di-
version of resources that might better be used for
social improvement, he is implicitly criticizing the
idea of expending large sums on space programs
in general, even though he grants the defense and
prestige significance of the space effort. He is not
alone in his conservative philosophy. Indeed, it
was the dominant philosophy, re space, civilian
or military, during the Eisenhower Administra-
tion, although Dr. Weaver's anxiousness to cx-
pend funds for social improvement was not a
particular feature of the philosophy of that Ad-
ministration. Indeed, the former President, con-
cerned as ever with budgets, labeled the moon
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Artist's sketch of piant planned NASA
vertical assembly building to be buill
northwest of Cape Canaveral, Fla.
Foriv-eight stories high, rmwo blocks
long, building will house six 350-foot
Saturn C-5 moon rockets, allowing
sheltered muating and checkout. Huge
crawler vehicle, at right, then will
carry faunch-ready rocket two miles
to launch sites for moonshois.

effort as a “crash” program and “stunt,” profli-
gate of the taxpayers’ money, in a recent Sarurday
Evening Post article. Dr, Weaver, at least, recog-
nizes the defense significance of space technology.

It is certain that many scientists—and this
is a particular legacy of Hiroshima, to use Dr.
Edward Teller's phrase—have developed a strong
sense of social conscience and responsibility and
consequent desire to see large-scale advanced
planning that would enable the technological
transformation for social betterment of our coun-
try and those portions of the world that we can
influence. This post-World War Il attitude of the
scientific community is truly, in the words of
Robert Gilpin, author of the recent study, Ameri-
can Scientists and Nuclear Weapons Policy, a
“novel phenomenon in American political life.”

Hence it is not surprising to hear earnest voices
raised against the expenditure of billions to mount
a flight to the moon and back. It can hardly be
argued that twenty or thirty billion would not be
well, if not perfectly, spent for all the worthy enter-
prises Dr. Weaver lists in his dissent. But Dr.
Weaver's approach is really too simplistic. Would
the money be spent in the various valuable ways
that he enumerates? And if it were, would vast
progress on all fronts attacked necessarily result?
For example, in a federalized society such as ours
with varying local standards, would a nationwide
pay hike for teachers necessarily raise the quality
of education across the country?

Many educators would argue that raising the
pay of the gifred teachers and driving out the poor
teachers might be far more effective. Blanket ap-
proaches don’t really solve multifaceted problems,
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General Electric is studyving feasibility of “walking”
machine concept, as shown above. The machine,
which might be used on difficult earihly or exira-
terrestrial terrain, would follow with its “leps” the
natural movements of the operater sitting inside
while protecting the operaior fram environment.

not even in the regimented states we deplore. And
surely, from a political point of view, the defeats
of social legislation as mild as Medicare or aid-to-
education since the advent of the Kennedy Ad-
ministration are strong evidence of the sizable,
carnest, and potent opposition to social planning
on a national scale, regardless of the merits of the
arguments on either side. There is a certain aca-
demic naiveté in the expectation that the multi-
billions Congress is willing to appropriate for spe-
cial activities such as the moon program or de-
fense would be as easily invested in the enter-
prises that Dr. Weaver and others suggest.
This is not particularly sinister, It is nferely a
fact of national life, especially during Democratic
Administrations, which—again, regardless of the
political pros and cons—are less budget-oriented
and more of the persuasion that large-scale dra-
matic enterprises have national impact politically,
economically, and, in this new age, technologi-
cally, too. OF such stuff was the moon decision of
May 25, 1961, made. It was a decision fraught
with several kinds of risks. Not only is it possi-
ble that the Soviets might enter the moon race
in earnest, but it is also possible that our effort
might be a catastrophic failure, for reasons not
foreseeable now. Such a tragic failure could hob-
ble astronautics for decades, perhaps forever. But
the gamble has been decided on, and in the
main, it is an honest and worthwhile gamble,
clearly typical of the pragmatic society that
twenticth-century America represents. For ours
is not aphilosophical society, although it contains
distinguished philosophers. As Dr. Weaver points

o

out, the moon expedition contributes to defense
(the more it does, the better, we say), interna-
tional political purposes and national prestige. It
can be added that it will also contribute to the
national economy through its demands for special
skills and services, and to technology through its
operational requirements.

As to its potential contribution to the store of
scientific knowledge, it is surprising to note doubt
in the scientific community. How can astrono-
mers, physicists, medical scientists, and all the
rest not be excited by gquantum jumps possible
in their various disciplines? To sample the lunar
surface, to view the blue earth from afar, to gain
inevitable new understanding of creation: How
can these achievements be anything but contribu-
tions to the sum of science? Ewven irreversible
failure would serve a scientific purpose, for it
would tell us that we are bound to our planet and
its near confines, and perhaps would turn us in-
ward toward a greater willingness to achieve some
of the aims Dr. Weaver lists in his demurrer.

That the National Aecronautics and Space Ad-
ministration is conscious of questions such as
those raised by Dr. Weaver is evidenced by such
current NASA enterprises as a summer seminar
at the State University of Iowa, lowa City, where
a number of scholars are mulling over possible
scientific problems that might be studied in the
moon-¢xploration programs. This is doubtless a
worthy effort, but it would be regrettable if it
were expanded by NASA into a program de-
signed to “sell” the moon effort to the scientific
community., The lunar mission will fly on its own
power. Its impact on science—and industry—
is obvious.

Aside from questions of scientific worth, NASA
people admit a certain nervousness over the
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Guidance by Babcock

For 15 years Babcock has been a major
supplier of command guidance and con-
trol systems for the armed forces. Over
100,000 such systems, of constantly improv-
ing sophistication and capability, have
guided unmanned aircraft such as the
Army/Air Force 0Q-19, the Navy KDG-2,
KD2R-5, KDB-1, XKD2E and others. Cus-
tom-designed Babcock systems control
unmanned Signal Corps surveillance
aircraft. LaCrosse, DASH, and AEC’s re-
mote-controlled locomotives for nuclear
experiments use dependable Babcock
equipment. Now Babcock is developing the

next generation of command guidance, for

o orbital rendezvous and space vehicle con-
| trol. At all levels of technical sophistication,

Babcock emphasizes light weight, com-

| pactness, reliability and economy. For long

or short range, analog or digital command,
Babcock has the know-how to solve your
guidance problem. Contact Marketing
Manager, Mailing Station 720.

MILITARY
{reooucts BABCOCK
DIVISION

#°) BABCOCK ELECTRONICS CORP.

1640 MONROVIA AVENMUE - COSTA MESA, CALIFORNIA




TAILOR-MADE MILITARY COMPUTER SYSTEMS...READY NOW

Bendix can supply off-the-shelf equipment for immediate installation of real-time, on-line G-21 military computer
systems. Matching components, field-tested in nationwide G-20 installations, are ready for interconnection with
every type of input/output equipment. Radar, telemetry, wire or radio data links, visual displays and plotters —
plus the full line of Bendix peripheral units — are ready now for custom-designed command and control computer
systems. * The versatile communication system built into G-20 system components is a further advantage of
Bendix G-21 military computer systems. Multiple processors can be used to ensure constant availability for
24-hour-a-day operation. In a typical system using three processors, there is instantaneous access to 81,920
words of magnetic-core storage. « Because Bendix provides computer components fitting real-time, on-line needs
without fundamental modification, all G-20 programs are usable —SPAR, ALCOM, COBOL, EXECUTIVE, FORTRAN
and others. Complete backup support and documentation are ready. = For details about Bendix G-21 military
computer systems —and Bendix capability to work directly with your systems analysis and engineering groups —
write to: Manager, Military Computer Sales, 5630 Arbor Vitae Street, Los Angeles 45, California,

Mﬂ_"j/ Bendix Computer Division




guestion of how long the virtually unanimous
congressional support the agency and its pro-
grams have been getting will last. They know
hoopla is not substance. They wonder what the
reactions to significant failures and shppages
will be. These are important political questions
with no pat answers. Surely in Congress there
will be, indeed there already have been, sharp
criticisms of the “fallout” theory by which mili-
tary space capabilities were to be largely filled as
by-products of the moon effort. The pressure for
Administration attention to military space capabil-
ities is increasingly evident. Senator Barry Gold-
water, on the Republican side, and Senator
Thomas Dodd, on the Democratic side, have both
been critical of soft-pedaling on this point. There
are other congressmen on Capitol Hill who con-
fide that the prime reason they have voted for
space expenditures is their assumption that the
new technology achieved will have military sig-
nificance, and that the military will be encouraged
to cooperate with NASA and contribute to space
capabilities.

All in all, there seems to be a growing matu-
rity in the space agency, represented by its current
increased willingness to think in terms of the
broad spectrum of national—particularly defense
—needs that can be served by its moon and
other programs. The depth of this conviction will
have to be demonstrated, of course, in the com-
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This is Boeing's “an-
thropometric-ergo-
metric facility”—a
work-measurement
machine which
simulates work con-
ditions in the
weightless state by
seating the subject
in a balanced ball-
bearing-mounted
chair, unable 1o
brace himself, and
pushing a variety of
levers, cranks, and
wheels. Scientists
then analyze amount
of and nature of
physical forces he
can exeri without
the aid of graviry.
Dara pained ix
expected 1o help in
design of controls
and tools for use
in zero-G,

ing years, because despite the demonstrability of
its scientific worth, there is little doubt that the de-
cision to shoot for the moon was a political de-
cision. The effect will be monumental and it will
use up people, skills, and money at a prodigious
rate. There is the danger—and it has to be recog-
nized—that in the rush to the moon, the develop-
ment of important capabilities for defense opera-
tions in near space may be bypassed, with serious
strategic consequences. Positive steps to prevent
such military-technological surprise in space arc
the responsibility of the Administration and the
Department of Defense. The Air Force is anxious
to press forward with projects designed to ensure
the logical extension of deterrent power into space.

Space Capsules

The LoveLace Fouxpation, Albuguerque,
N. M., which carned national fame through its
contributions to the selection of the seven Mer-
cury Astronauts, will attack the problem of pre-
mature aging, under a grant from the National
Institutes of Health. The Foundation will study
500 human “guinea™ pigs, their heart action,
kidney function, respiration, blood flow, and other
physical and psychological parameters, with the
aim of determining why some persons get “old”
faster than others. Many of the subjects will be
airline pilots considered an “élite physical group,”
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according to Lowvelace spokesmen. Others will
include middle-aged executives. Some of the find-
ings will be fed into Lovelace’s work with the
AF, NASA, and other special project people.

More Down to Earth Footnotes on the Space
Age, featuring cartoons and light-hearted text on
Astronautics by PETE BenTtovosa and Dox
BAILER, and released by the AEROJET-GENERAL
Corp., is now available. Write to Don Bailer,
Public Relations Department, Aerojet-General,
Azusa, Calif. . . . That close-up look at the
United Nations building relayed live to European
television viewers from New York via the TELSTAR
satellite July 23 was made possible by a USAF
helicopter crew out of Otis AFB, Mass., flying
a Sikorsky $-61, and carrying an American
Broadcasting Company crew. The shots were
made through the helicopter’s door and trans-
mitted via microwave transmitter from the S-61
to the Telstar control station.

Industrial Research Magazine for July-August
has some fun with an old science-fiction theme,
the study of human culture by an extraterrestrial
expedition. From the piece, entitled, THe Dis-
COVERY OF MANHATTAN Man: “Being more or
less familiar with all higher forms of life inhabiting
the terresphere, our primary concern was an-
swering the question: Is there a living native
population in the region known as the Man-
hattan site? How these beings could exist in such

™
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NASA Project Mercury chief, Manned Spacecraft
Center Director Robert R. Gilruth, received Dis-
tinguished Civilian Service medal from President
August 7. On hand, Astronauis Shepard and Glenn.

a hostile environment has been, until now, an
cnigma to scientific investigators. But, undeniable
cvidence of a large native population had been
monitored previous to the International Year.
Our job, then, was to confirm these suspicions,
and if true, to study the population from an eco-
social standpoint. . . . Despite the crowding of
many thousands of individuals into the inner
city, a great deal of social freedom could be ob-
served. And only during what appeared to be
mealtimes did the activity reach the fever pitch,
during which some natives struck and trampled
others in a frantic scramble for the sparse food
supply. . . . On one occasion we witnessed a cere-
monial sacrifice, which took place as an integral
part of an otherwise typical morning ceremony.
After a distressing period of near-contact, two
natives apparently deliberately demolished their
conveyances, sacrificing both individuals. A tribal
official, who apparently was late for the cere-
mony, arrived in time to superintend the final
incantation. After flashing a red light for a mo-
ment, and waving frantically, the official sounded
an odd wind instrument. The two deceased com-
batants were carefully wrapped in sheeting and
removed. The balance of the ceremony was
quite normal. Clearly the population of the re-
gion has reached a semicivilized state and war-
rants much further study. . . ."

Reporters who have sweated through those
Mercury launches at Cape Canaveral will be
amused at the account by Frank McGuire in the
current issue of the Columbia Journalism Re-
view. Mr. McGuire recounts the semantic strug-
gles that have been features of some of those
prelaunch press conferences.—ExD
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The two striking photos on this page
earned joint runner-up honors in the
color category in the Air Photographic
and Charting Service annual competi-
tion. Best color photo of the vear is
shown on the cover of this issue of
Am Force/Srace Dicest. It was taken
by SSgt. Claude Holland at Cape
Canaveral and shows the booster for
Transit IV-A being readied for launch.
The photo above of an Atlas ICBM in
its gantry against a Pacific sunset was
made at Vandenberg AFB, Calif., by
A3C Richard Filakousky, using Anseco-
chrome film in a C-6 ecamera at 1/5th
second and f11. Its companion winner,
at left, shows a crewman on a boom
painting an American flag on the tail
of one of the presidential VC-137A
transports during servicing at Andrews
AFB, Md. The picture was made by
AlC Derek C. Scoble, formerly sta-
tioned at Andrews, now in England.
He used a C-6 camera with Ektacolor
Type-S film and shot at 1/100th of a
second at FS. In earlier competition,
Airman Scoble’s photo was “Photo of
the Month” for July 1961, while Air-
man Filakousky’s dramatie shot of the
Atlas at Vandenberg was December
1961’s “Photo of the Month.”
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The Air Photographic and Charting Service
covers the world of USAF operations with

striking results. Here are the year's best . . .

USAF IN FOCUS

HE JOB of making a film record of day-to-day

USAF operations around the world falls to the

Air Photographic and Charting Service, one of the
subcommands of the Military Air Transport Service
( MATS ). This film coverage ranges from simple docu-
mentation through aerial photographs to complex se-
quential engineering photography.

Commanded by Brig. Gen. Robert W. Hall, APCS
has its headquarters at Orlando AFB, Fla. The 5,000
military and civilian personnel of APCS operate from
twenty-four permanent locations and dozens of other
temporary sites throughout the world,

One of the agreeable by-products of the unit’s many
activities is an annual selection of the "Best Photos of
the Year,” in both color and black-and-white cate-
gories, Winners and runners-up in both classes are
shown on these pages and on the front cover of this
issue of Am Force/Srace Dicesr,

On Cover I, depicting the space-age wonder of a
Thor-Able-Star booster being readied to launch Transit
IV-A in the predawn hours at Cape Canaveral, Fla.,
is APCS’s “Color Photo of the Year,” a shot taken by
5Sgt. Claude Holland, who used a C-6 camera and
Kodacolor Type-5 flm. The setting was fl11, and the
film was exposed for twelve seconds, with the moving
gantry causing the interesting set of color streaks. This
photo was earlier chosen “Photo of the Month” for
September 1961,

On the page at the left are the two runner-up eolor
photos, while the black-and-white winner and runner-
up appear at the right. Airman Haas's black-and-white
“Photo of the Year” is a stern portrait of A2C Brattin,
a member of the §15th Combat Defense Squadron at
Forbes AFB, Kan. This photo was named “Photo of
the Month” for December 1961,

The runner-up shot of the Thunderbirds jet demon-
stration team was “Photo of the Month” for June
1962. The second “sun” in the photo is a result of re-
fraction by the canopy of the aircraft from which the
picture was taken.

During the year just past a special honor came to
the Air Photographic and Charting Service when the
APCS film “Breaking the Language Barrier” was nomi-
nated for an Academy of Motion Pictures Arts and
Sciences “"Oscar” award. Though the film did not win
the Oscar for its category, APCS is justifiably proud of
this singular achievement.

As we publish these prize-winning photos, Am
Fonrce/Space Dicest salutes the continuing contribu-
tions of APCS and its far-flung personnel to photo-
graphic art and the Air Force mission.—Exp
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Black-and-white |:|n|'|ulu of the year, “Deterrent Posture,”
ghot n1 Forbes AFB, Kan., by ALC Shirl Hans, who used a
C-6 camera, Plus-X film at 1/100th at £16, G-15 filter.

B&EW runner-up shows Thunderbivds near Nellis AFB, Nev.
Picture taken by APCS civilinn employves Ken Hockman
using a C-6 camern with Plus-X film at 1/200th and §22.




“As managers in the Air Force. we must keep continuously

in focus that we work with imprecise safeguards against

inflexibility or carelessness. In contrast to private industry,

we have not the finite measuring stick of profit nor the last

resort of bankruptey as a way out” . . |

No Alternative to Success

The Air Force’s

Management Revolution

By John J. McLaughlin

ADMINISTRATIVE ASSISTANT TO THE SECRETARY OF THE AR FORCE

upheaval. In the physical sense of the word, a

wheel makes a revolution and returns to a begin-
ning point. It appears that management of the United
States Air Force has returned to a strongly centralized
control, which existed before USAF became autono-
mous fifteen years ago.

During World War 11 the Army Air Forces had been
largely directed by its professional military leadership.
In the following decade civilian influences dominated
the entire military establishment, reaching their highest
point during the first Eisenhower Administration,

H. Struve Hensel was counsel for the Nelson Rocke-
feller Committee which in 1953 authored many of these
changes. He became General Counsel for the Defense
Department to implement them, and in 1954 wrote an
article for the Harvard Business Review describing the
decentralization of operations which gave greater pres-
tige and power to the civilian Secretaries of the Army,
Navy, and Air Force. “Modern business practices, as
distinguished from government formalism and bu-
reaucracy,” he wrote, “are in the ascendancy.”

This civilian-oriented decentralized control was in
turn overtaken during the late 1950s by technology,
principally the ICBM and the race into space. To come
to terms with these advances, we have recently entered
a new and unusual phase of military organization. The
burden of power is moving away from middle manage-
ment in two opposite directions: on one hand. to the
highest civilian levels centered around the Secretary
of Defense; on the other hand, to the soldier-scientists
in the field. Last year, for example, the Air Force Sys-
tems Command was given managerial control of new
weapons from initial development to their delivery to

R EVOLUTION usually implies political and social

o8

operational commands. Also, the new Air Force
Logistics Command received sweeping authority to
procure all common-usage items and to provide logis-
tical support for each weapon system throughout its
operational life. Thus in the Defense Department
today we now have a centralized-civilian control exer-
cised by the Office of the Secretary of Defense (OSD)
and a decentralized-military management within the
Air Force commands.

Within the AAF in 1946 everyone wanted a separate
Air Force, but there was decidedly less agreement as
to just what place should be found for the Air Staff
in relation to the top civilian authority. Assistant Sec-
retary of War for Air Stuart Symington assigned the
job of finding the answer to Eugene M. Zuckert, his
Special Assistant. They hoped to avert the jungle of
jurisdiction entwining the civilian authority of the
Secretary of War and the prerogatives of the uniformed
War Department General Staff.

After the war, the AAF wanted to structure its own
organization to profit from the experience of its parent
service. It hired the C. D, Cline Management Asso-
ciates from Chicago to relate the Air Staff organiza-
tionally to an independent Air Force. Other surveys
and studies were conducted, more notable among them
being the work of Professor Edmund P, Learned of the
Harvard Business School.

When the National Security Act of 1947 became
effective, early relations between the Office of the Sec-
retary of the Air Force (OSAF ) and the Air Staff were
informal. There was a special “in-the-family” cama-
raderie between Secretary Symington and Gen. Carl
A. Spaatz, the first Chief of Staff of the United States

{Continued on page 102)
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A basic problem facing the designers of submersible,
sea-going, air-cushion, flying or space-seeking vehicles
is the resistance of the liquid or gaseous fluids through
which these craft must pass. The shape of the vehicle
becomes critical in determining its speed and efficiency.
o Research on fluid dynamic shapes at Douglas Air-
craft Division laboratories is among the most advanced
in the world. Included are studies and experimental
work relating to submarines, ships, subsonic, super-
sonic and hypersonic aircraft, and manned re-entry

THE SHAPE OF SPEED space-planes. Also under

present development are

...AND WHAT DOUGLAS IS DOING ABOUT IT qnew computer methods of
calculating the potential flow and heat about arbitrary

bodies throughout the speed spectrum and solving the

various configuration problems which are involved.

Douglas leadership in the above field has evolved from wide
experience in the design of aerodynamic vehicles over the
past 40 years, The advanced study of Auid dynamics is among

sroms underway o vt DOUGLAS
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United States of time-proved Jarry pumps, valves, landing
gear, flight-control systems, autopilot and stabilizer assem-
blies. o Most importantly, the new Aerospace Division offers
a single responsibility, single source for complete electro-hy-
draulic systems composed of reliable, compatible components
that is both engineered and fabricated to work together under
the stringent demands of a single quality control. 0 A com-
bined field engineering staff has been organized to serve cus-
tomers in the United States, Canada and Europe. O This dy-
namie group is prepared to work with you on your programs
today. o Address: 3151 West Fifth Street, Oxnard, California.

AMERICAN BRAKE SHOE GOMPANY




THE AIR FORCE'S MANAGEMENT REVOLUTION

Air Force, and it was also shared by Gen. Hoyvt 5.
Vandenberg, who succeeded General Spaatz in 1948.
Spaatz and Vandenberg were never “directed” to do
anything other than what they and the Secretary had
already agreed to do.

In 1945, the Air Force established the program
"Management Control through Cost Control.” This
heavy emphasis upon dollars vs. effectiveness had pre-
viously persuaded us to set up a military comptroller
in the Air Staff. The Air Force was the first service to
do so, an innovation which the first Hoover Commis-
sion endorsed in 1949,

On June 27, 1950, President Truman ordered US air
and naval forces to help repel the invasion of South

Tohn J. MeLaughlin, 43, has been
Administrative Assistant to ecvery
Seerctary of the Air Force, having
been appointed to that post by
Stuart Symington when the De-
partment of the Air Force was
established in September 1947, A
native of Brooklyn, N. Y., he en-
tered government sereice in 1940,
and saw Navy duty during World
War I1. He receiced USAF's Ex-
ceptional Civilian Service Award
in 1956, This article is based on a
treatise pulbllished in the current isswe of the Air University
Ounarterly Review.

Korea. Our carefully nurtured Management Control
through Cost Control made a 150-degree turn as the
Air Force underwent successive accelerations with
little regard to cost. From a starting position of forty-
cight paper wings quﬂu:ﬂ]y about forty-twao wings )
and 416,000 men in July 1850, the Air Force expanded
to seventy, then to eighty-seven wings. It was ordered
to beef up to ninety-five wings and 1,061,000 men by
July 1952, In October 1951 the Joint Chiefs of Staff
set a goal for further expansion to 143 wings, later
trimmed to 137 wings,

Informal administration of the USAF on a first-name
basis began to disappear. To cope with the explosion
in manpower, materiel procurement, and installations,
it became necessary in 1950-51 to construct new chan-
nels of command and coordination between the OSAF
and the Air Staff to permit orderly consideration of
policy.

A more formal relationship between the Secretary
and the Air Staff was dictated by another compelling
reason, Congress was strongly moved to give clearer
statutory basis to civil-military relationships not only
in the Air Force but throughout the Pentagon, The
lines had become blurred in the protracted B-36 hear-
ings of 1949 and the MacArthur hearings of 1951, when
the sight and sound of high-ranking military leaders
publiely taking sides on controversial national and mili-
tary policies had become disquieting.

Shortly thereafter, so that the civil-military relation-
ship could not possibly be misunderstood, the Organ-
ization Act of 1951 (Public Law 150, 82d Congress)
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provided a new legal basis for the internal organiza-
tion of the Air Force. It reaffirmed the authority of
the Seeretary of the Air Force and fixed beyond doubt
the principle of civilian control. The original unifica-
tion law of 1947 was amended to limit the command
power of the Chief of Staff, USAF, by striking out the
words “command over the United States Air Force”
and substituting the words “command over the Air
Defense Command, the Strategic Air Command, the
Tactical Air Command, and such other major com-
mands as may be established by the Secretary. . , )"

In 1953 the incoming Administration gave further
impetus to subordination of the military influence in
the Pentagon. President Eisenhower tended to advo-
cate greater civilian control of the Department of De-
fense. In a letter to Congress in April 1953, he stated:
“Basic decisions relating to the military forces must
be made by politically accountable civilian officials.
Conversely, professional military leaders must not he
thrust into the political arena to become the prey of
partisan polities.”

In June 1953, Reorganization Plan No. 6 raised the
number of Assistant Secretaries of Defense from three
to nine, and added a General Counsel. The intent of
this reorganization, based on the Rockefeller report
endorsed by the President, was to clarify the lines of
authority within the Dol) by strengthening civilian
control. Secretary of Defense Charles E. Wilson im-
plemented Reorganization Plan No. 6 to make the serv-
ice secretaries “truly responsible administrators.”

Professional military influence was further de-
emphasized by legislation passed in 1954, Public Law
562 (83d Congress) added two more assistant secre-
taries to each military department, making four for
each. The Air Force Organization Act of 1951 was
amended to require that one of the new assistant sec-
retaries “shall be designated Assistant Seeretary of the
Air Force for Financial Management and may also act
as Comptroller of the Air Force, if so designated by
the Secretary of the Air Force.” Similar legal provi-
sions were inserted into statutory regulations of the
Army and Navy. In February 1955, the Secretary of
the Air Force established an unprecedented command
line in Air Force organization charts to make his
Assistant Secretary for Financial Management “respon-
sible for directing and supervising the Comptroller of
the Air Force.”

Such a departure from chain-of-command procedure
was dictated by the importance placed upon civilian-
dominated management, which the Administration be-
lieved could be effectively attained through control of
the budget. In a broader sense than had been at-
tempted six years earlier, management control through
dollar apportionment achieved some success in the
yvears 1953-57,

In 18955 nativnal defense expenditures dipped to
%35.8 hillion, the lowest figure since before the Korean
conflict. Principal credit for the economies should
properly go to the “vice presidents” of OSD. Uninflu-
enced by service ties, they swept away many cobwebhs
of vested interest.

{Continucd on page 105)
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Positive control of hot gas flow . . .
essential element in dependable cartridge starting

The Sundstrand Carfridge-Pneumatic Starter now
being delivered fo bases throughout the free
world has been designed lo provide complele
operaling safely consistent with the highest de-
gree of reliabilify. The advanced design of these
starters is a direct ouigrowth of Sundsirand's
research and development experience in hol gas
technology refated fo various APU systems for
missile and spacecraft.

The key to the successful development of this
new concept has been the adoplion of a modular
design that incorporates positive control of hot
gas flow. Since the ammonium nitrate cartridge
propellant burn time varies with temperalure and
pressure, each of these variables musl be closely
controlled for efficient, reliable starting.

The hot gas circuwit of the Sundstrand Starfer
incorporates a pressyre imiting valve in paralie/
with a fixed area turbine nozzfe. The resuflant
effect is a variable area nozzle lo the gas stream
which controfs the cartridge pressure to a con-
stant value and minimizes the change fn lurbine
pressure and burn time.

The fatest design advancement accomplishes
positive conltrol of hot gas in two separale succes-

sive slages. The first stage establishes and con-
trols the burn rate of the cartridge, and delivers
optimum mass flow of gases to the second stage
for performance requirement. Through the use of
correclly sized and shaped nozzles, the second
slage pre-expands the flow defivered and estab-
lishes the oplimum pressure ratio.

These advantages of hot gas control are realized

.« mass flow and burn fime can be established
independent of nozzle sizing . . . nozzle pressure
can be varied from 1:1 to 41:1 without affecting
burn time of cariridge . . . all cariridge gases are
used lo drive the turbine . . . variation in fempera-
ture from -65° lo 160°F will cause only slight
variation in nozzle pressure ralio.

This advancement in hot gas technology plus in-
herent turbine overspeed control and overpressure
protection makes the vse of the Sundsirand
Cartridge-Pneumatic Starter the reliable and safe
method to start aircraft engines. The modular
design provides the configuration flexibility to
adapt the basic starter {o your aircraft instafiation
requirements through minor alterations fo the
stalic elements. More defailed information is
available at your nearest Sundstrand office.

SUNDSTRAND AVIATION

DIVISION OF SUNDSTRAND CORPORATION, ROCKFORD, ILL.

-« leader in secondary power systems

Facilities in: Rockford, lllinols; Denver, Colorade; Pacoima, Callfornia—District Offices in: Arlington, Texas:
Hawithame, Califernia; Dayton, Ohlo; Seattle, Washington; Stamford, Connecticut; Washington, D.C.
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Intensifier Container, 17.25"L by 11.5"W
by 11.28" H, Wi. 37.2 Ibs.— and Accessory
Storage Conlainers, each 21.0° L by 17.5°
W by 15.25"H, combined Wt. 42.0 Ibs.
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Now you CAN take it with you

Nowhere is too remote for the new TE
9021, Adel Portable Pressure Gauge Cali-
bration Unit. It calibrates any gauge you
can carry it to. » It calibrates with 0.1%
accuracy on gauges up to 10,000 PSI, In
temperatures from 0° to 120°F., its 6
master pauges give maximum operating
performance throughout the 0 to 10,000
P31 range. Its single unit intensifier with
integral manifold means not a whisper of
a leak, even with Helium Gntensification
ratio: 1-10 up to 10,000 PSI. And de-

signed relief, burst and blowout features
make it safe as a baby. ® You'll find it
eminently portable and just as tough.
You can drop it a5 much as eight feet
—and it won't even notice a thing.
& This unit meets government military
acceptance specifications —and can be
shipped completely in a “Lox-Clean”
condition. There's a lot more we'd like
to tell you. » Write us at: Flight Support
Division, 10777 Vanowen Street, Burbank,
California, P.0. 21131, TRiangle 7-2611.

ADE

DAN T8 1-0 M
GENERAL METALS
CORPORATION
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THE AIR FORCE'S MANAGEMENT REVOLUTION

Management Control through budget control in the
Eisenhower Administration had no sooner built up a
full head of steam than, like its predecessor of 1948-49,
it began to be overtaken by events. Early in 1954 the
Von Neumann “Teapot Committee” had completed a
prophetic report. Development of an ICBM that could
carry a compact nuclear weapon was now feasible. In
August 1954, the Air Force established the Western
Development Division and a month later contracted
with the Ramo Wooldridge Corporation to exercise
broad technical management authority in expediting
Air Force ballistic missile research and development.

The Western Development Division under command
of Brig. Gen. Bernard A. Schriever was given impor-
tant ad hoe authority over many functions performed
by the Air Materiel Command and the Air Research
and Development Command. The requirement for
concurrent research, development, testing, and pro-
curement began to overshadow the need for economy,
although for a while they continued alongside one an-
other in not-so-peaceful coexistence, To be sure, AMC
people continued to perform certain contracting fune-
tions, but they did so under the management direction
of ARDC. In time, the functional relationships be-
tween AMC and ARDC became clouded.

Reports of Soviet progress in ballistic missiles at this
time gave impetus to the US national ballistic missile
program, culminating in award of the highest presi-
dential priority in the fall of 1955. Two vears later the
first Sputnik was sent into orbit. By 1958, manage-
ment difficulties began to center on the missile and
space development programs. The civilian-oriented
defense management found itself ill-equipped to cope
with technology. In fact, the enlargement of the imme-
diate staffs of the Secretaries of Defense, Army, Navy,
and Air Force to twenty-five, each with additional
deputies and special assistants, which had taken place
in 1953, had not speeded up all essential business of
the Department of Defense.

At the top governmental levels, Dr. James R. Killian
and Roy Johnson were brought in to give unity to the
accelerated effort in basic and applied research. At the
service level, project direction began to be decentral-
ized. “Systems analysis” became the order of the day
in the management of many technical military pro-
grams.

Systems acquisition in the Air Force achieved good
success, although some basic shortcomings persisted
because program directors in the field had to spend
altogether too much time reconciling their authority
with the divided control existing between ARDC and
AMC.

In June 1958, an ad-hoc committee on research and
development headed by Dr. H. Guyford Stever, Chief
Scientist, USAF, reported to Gen. Thomas D. White,
Chief of 5taff, on the problem of authority resting
within one group of men while the bulk of knowledge
and experience resided in another:

The typical Air Force R&D project officer, who has
the responsibility for bringing a technical development
or weapon system into being, has above him too many
officials who have or assume authority for controlling
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critical portions of his resources and for approving in
detail his project decisions. . . .

The trend of the past few years must be reversed.
Authority and responsibility must be delegated together.
The authority must include control of all resources re-
quired to get a job done, and the opportunity to stand
or fall on the basis of competence to make sound de-
cisions. Higher headquarters must limit the direction
which they give the operating echelons to general policy
and fiscal guidance. The operating levels must be freed
from the present unending demands for information on all
minutiae of all phases of their activity.

The Stever Committee was “convinced” that a prin-
cipal reason for our long weapon development cycle
as compared to the Soviet Union’s was “the failure of
each echelon and organization to trust lower echelons

- and to discipline itself to do its own job well and
not to meddle with others.” As a case in point, ARDC
had reported in 1958 that weapon system cycles from
concept to operation took ten years, that the eycle for
large capital facilities ran from four to fourteen years.

The Stever Committee in effect was attacking a
basic DoD management concept reflected in Mr. Hen-
sel's argument of 1954 that there was a “need for gen-
eralists” in the Department of Defense who could
blend into a single decision the knowledge and experi-
ence accumulated by “specialists.” By 1958, however,
technological breakthroughs had enforced a different
approach.

The Reorganization Act passed by Congress in 1958
took account of the diffusion of R&D authority and
responsibility. In establishing the Director of Defense
Research & Engineering, the legislation recognized the
greater need for a scientific expert with a knowledge
of management than for a management expert with a
knowledge of science. To reinforce this trend. in 1961
Secretary of Defense Robert S. McNamara gave Re-
search & Engineering a second statutory position by
designating the Deputy Director of Defense Research
& Engineering as an Assistant Secretary of Defense.

By February 1959, when the Reorganization Act
became effective, the civilian “vice presidents” had
been cut down in number, OSD losing two, each serv-
ice one. Furthermore an Assistant Secretary of Defense
was enjoined from issuing orders to a military depart-
ment unless the Defense Secretary specifically dele-
gated such authority to him. The new law also re-
stored considerable power and prestige to the Joint
Chiefs of Staff. The Chairman was given increased
status, and the Joint Staff was enlarged from 210 to
400 officers.

The Secretary of Defense delegated to the JCS oper-
ational direction over the unified and specified com-
mands. Over-all it meant that the pendulum of power
had swung back to a more central point after a decade
of diminution of the professional military man in gov-
ernment councils.

To those concerned that increased authority granted
to the Joint Chiefs of Staff would give rise to a “Prus-
sian general staff,” it should be pointed out that the
new law gave the civilian Secretary of Defense greater
authority over service roles, missions, and budgets and

(Continued on following page)
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also spelled out his authority to engage directly in
military research and development.

At the Defense Department level, there was also in-
creasing interest in the concept of functional force
groupings whose history properly begins with the rec-
ommendations of the first Hoover Commission in 1949,
Dr. James R. Killian in 1956 criticized the existing DoD
organization in testimony before the Symington “Air-
power” Subcommittee:

The military task no longer divides up neatly into
three mission areas, defined by the vehicle the fighting
man rides in. . . . There are no longer any natural
boundaries which cannot be penetruted by comprehen-
sive offense, and our defense apgainst this . . . threat
does not separate naturally into three parts but requires
new, functional-type military organizations to do the job.

The functional forces idea found acceptance in
recommendations to President-elect Kennedy in De-
cember 1960 by a committee headed by Senator
Symington.

Shortly after the new Administration tock office,
Secretary McNamara initiated 130 penetrating studies
of defense activities. Out of these studies emerged
further changes in the management of national de-
fense. In addition to the Defense Communications
Apency established by Secretary of Defense Thomas
8. Gates in 1960, a Defense Supply Agency and a De-
fense Intelligence Agency have been established. The
US Strike Command has been created, combining
much of the Army and Air Force tactical capabilities.

Beginming in FY '63 the Department of Defense
appropriation (%48 billion) will be divided among
nine “program packages”: Central War Offensive
Forces, Central War Defensive Forces, Reserve and
National Guard Forces, General Purpose Forces, Sea-
lift and Airlift, Research and Development, Service-
wide Support, Classified Projects. and Office of the
Secretary of Defense. Significantly, each fiscal pack-
age will contain all military programs contributing to
the same function, regardless of which service “owns”
the function.

We have sought to translate the functional force con-
cept into Air Force organization. In April 1961, the
Air Force Systems Command and the Air Force
Logistics Command were established. Both acquired
complete managerial control over their specialized
areas of interest. Concurrently, the Office of Aerospace
Research was activated in Washington with direct
access to the Chief of Staff, USAF.

The inherent philosophy of President Kennedy's
plan has also found its way into OSAF-Air Staff rela-
tions. The Chief of Staff is directly responsible to the
Secretary of the Air Force for the effectiveness of the
Air Force and its preparedness for military operations,
and the Secretary’s role is being shaped around the
establishment of policy and the review of performance,
As Leonard D. White suggested in his Infroduction to
the Study of Public Administration, the Service Secre-
tary intangibly personifies the ultimate supremacy of
civil leadership over the military establishment. In the

104

CONTINUED

Air Force as in the other services, he is the “outpost
of the Chief Executive and a representative of the
political party whose policies he is to pursue.”

The Secretary’s role includes management of all Air
Force missions plus the responsibility of acquiring
weapon systems. It has thus become necessary for him
to evaluate Air Force systems acquisition proposals
consistent with program packaging evolved at the Sec-
retary of Defense level.

To this end, in July 1961, the Air Force established
the Designated Systems Management Group and the
Systems Review Board, with a membership of fifteen,
including the highest statutory civilian and military
officials. The DSMG replaces the Air Force Ballistic
Missiles and Space Committee, and provides a formal
method of applyving the collective judgment of senior
Air Force officials to assist the Secretary in discharg-
ing his R&D and production responsibilities.

At the present time twelve systems are under the
DSMG concept—"red-line procedures” in the Air Staff.
To each is assigned a Systems Staff Officer (SYSTO).
He serves as the “Washington representative” for the
System Program Director in the field, who actually
manages the program. Timely and reliable cost and
package program data are being produced by this new
system,

There may be complaints about DSMG operating
“out of channels.” but not beeause it has failed to work.
As we look back, military history demonstrates that
“normal staff action” generally got sidetracked for the
really big projects. This happened during the war
when the Manhattan Engineering District was given
a job and 32 billion to bring in the atomic bomb. It
happened in 1954 when the Western Development
Division was set apart from ARDC-AMC channels to
produce an ICBM, and in December 1956 when the
Navy Special Projects Office assigned top priority to a
ballistic missile that could be fired from a nuelear sub-
marine. The Air Force, in fact, is itself a historic
example of “abnormal” organization that was created
to capitalize on a decisive new idea.

Special handling of critical development programs
is now a defense-wide practice. Only a few weeks ago,
on July 30, 1962, the US Army announced that the
newly organized Army Materiel Command would
accord “exceptional treatment” to the Nike-Zeus anti-
ballistic missile and to other high-priority programs
in order to shorten development cycles.

Air Force managers are not among those who regard
consistency or normal proeedure as virtues apart from
results. One may recall the classic example of the Army
Commissary General who in 1898 bitterly complained
when the Spanish-American War came along and dis-
rupted his splendid organization. He had simply lost
sight of the purpose of his organization which was to
prepare to meet the ultimate test of war.

As managers in the Air Force, we must keep con-
tinuously in focus that we work with imprecise safe-
guards against inflexibility or carelessness. In contrast
to private industry, we have not the finite measuring
stick of profit nor the last resort of bankruptey as a way
out. We have no alternative to success.—Exp
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BIGGER JOBS FOR A PAIR OF ACES

R. E. Galer and Chance Yought's Crusader. A new two-place
version of the Crusader is the Mavy's first supersonic, carrier-
capable trainer with provisions for schooling pilots in the use
of guns, rockets, bombs and guided missiles. The FBU-ZNE —
latest in the Crusader tactical series — can handle the largest
enemy bomber, any time, in any kind of weather, and recently
added striking power now gives the 2ZNE attack capability.
Fighter for fighter, the Crusader has logged more flight time
than any other 1000-mph aircraft in U, §. service. Its basic
design furnished the reliability and flexibility which permitted
boosted performance at minimum cost in each successive
model, and these same features give the Crusader great po-

tential as a solution to tomorrow's problems. Chief of the
Crusader program for LTV is R. E. Galer, Vice President and
General Manager of Chance Vought's Aeronautics and Missiles
Division, A pilot who fought in World War 1l and Korea, retired
Marine General Bob Galer shot down 11 enemy aircraft in 29
days, earning 20 decorations including the Congressional Medal
of Honor. Before joining LTV, he helped conceive the Paolaris
Missile concept and what now is the Pacific Missile Range. By
combining this caliber of management in depth with proved
technical competence in aerospace, communications, elec-
tronics and consumer products, LTV is furthering U. 5. progress,
security and well-being.

LING-TEMCO-VOUGHT, INC. & 5 Vﬂ.lu._.t_ns,TE‘x,qs
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*Based on world time-to-climb records sct In February, 1962,

Northrop T-38 will be 6 miles high*

The supersonic T-38 trainer can reach operational altitude  high altitudes —at least 55 minutes out of every flight hour.
faster than most high-performance fighter aircraft. And it High-performance characteristics such as this enable the
can operate above 55,000 feet. This rapid rate of climb T-38 to materially cut the total training time of pilots for
can give instructor and student far more training time at advanced supersonic aircraft.




Our century—especially the crisis-packed years since
the end of World War ll-has seen the greatest expan-
sion of human scientific understanding and techno-
logical skills in the history of mankind. This “boom"
promises to continue; man may even create living

matter and true “thinking machines.” Two major
points emerge in analyzing such a future:

e Consequences of today’'s technological decisions
will be experienced by the generation making the
decisions. Today's decisions will affect us as well
os our descendants.

@ There must be a concerted effort to create under-
standing among the public of the content and
portent of the scientific-technological explosion.

The Science-Technology
‘BOOM’

Its Promise and Challenge

By J. S. Butz, Jr.

TECHNICAL EDITOR, AIR FORCE/SPACE DIGEST

that most experts couldn’t foresee fifteen vears
ago.

In 1947, jet-engine technology, the molding force
of the past decade and a half, was still struggling with
its first generation of power plants, The first US jet
flight of the Bell XP-59, powered by the General Elec-
tric 116 engines of 1,600 pounds thrust each, had taken
place only five years before, in October 1942. Jet en-
gines were producing only about two pounds of thrust
per pound of engine weight and they gulped fuel at
the discouraging rate of more than twice that of the
piston engine,

Early in 1947 the sound barrier was still a “barrier.”
The critical factors in supersonic stability and control
were imperfectly understood. Few were daring enough
to predict sustained operations of supersonic aircraft
during the next decade or so.

Today, and for the past five years, operation of
thousands of aircraft above Mach 1 is routine. Small,
lightweight, and complex radar-electronic-computer
equipment are solving navigation, bombing, and fire-
direction problems with an accuracy a human pilot
could never approach.

Later this year the first aircraft designed for super-
sonic cruising, the North American RS-70, will make

(Continued on page 113)

AL’E.-"LTIU.\' stands on a technological height todav
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Lt
SYSTEMS

CAPABILITY-

Airborne Navigation » Ground Support ».

Radar and Surveillance » Space Radars

for Altitude, Rendezvous and Velocity »

Microwave Instrumentation* Air Traffic

Control « Data Processing and Display
L4

LFE qualifications for major system assignments only hegin
with the company’s proved record in Doppler navigation —
and with ground radar systems, both air-transportable
and vanized.

And a solid record of achievermnent in random access storage
and display devices — exemplified by the new command
center systems now on the job with the government —is
still but a small part of the complete capability.

LFE Electronics brings these all-important attributes to
any systems assignment:

prE

SYSTEMS

® strong technical ability, experience and creativity
® rigid adherence to schedules and specifications
® a record of quality and reliability

& programmed cost control

And LFE welcomes an opportunity to document the capa-
bility of scientifie, technical, administrative, and managerial
personnel. LFE's facilities measure up in every way . . .
and each product, each system is designed for growth
capability so that the ultimate performance limits will stay
ahead of the most advanced applications. :

LFE ELECTRONICS

A DIVISION OF LABORATORY FOR ELECTROMICS, INC.

Baaten 15, Massachuseits




Seott put the LIFEGUARD on the B-52

Scott Portable Oxygen Assem-
blies are used by the aircrew
of the Boeing B-52 “Superfor-
tress”, They also protect troops
and aircrew of the Lockheed
C-130 B and the Boeing C-135
troop transports.

e

A Scott Portable Oxygen Assembly stands by the aircraft commanders, pilots and
crews of the nuclear-armed B-52 “Superi‘nrlress" at all times. These compact, light-
weight units provide dependable auxiliary breathing protection for individual erew-
men, giving them complete mobility within the aircraft. They also meet emergency
conditions in the event of cabin pressure loss or failure of the aircraft's oxygen supply.

The B-52 Portable Oxygen Assemblies are typical of Scott's capability in the
research and development of versatile environmental control and life support sys-
tems to meet fast-changing requirements in aviation and aerospace fields.

By using a unique concept of integrated components, Scott has achieved opti-
mum proficiency in meeting the exacting space envelope requirements for environ-
mental control svstems in many of today’s advanced weapons systems. This concept
has further resulted in reduced lead time, lower costs, and a much higher degree of
configuration flexibility.

To find out how Scott can help vou meet the challenge in the air and in the
space bevond, send for the free booklet: “Preparing for Tomorrow — Producing on
Schedule Today™.

SCOTT AVIATION CORPORATION

DEPT.G-¥2 LAMNMCASTER, NEW YORK
Export: Southern Oxygen Company, 3 West 57th Street, New Yok 19, Kew York
West Ceast OMfice: Fulton-Veniura Building, 13373 Ventura Bivd., Studio City, Califoernia
Ereal Britain AMiliate: The Waller Kidde Company, Lid.
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its first Hight. This remarkable aircraft, made of thin-
gauge steel rather than aluminum, will glow during
2,000-mph flight as its skin temperature stahbilizes at
about 300°F, The air entering its six General Electric
Y]93 turbojets will be hotter than the exhaust on some
older engines.

Today the speed and performance of all high-speed
aircraft reflects the fact that jet engines now produce
in the neighborhood of eight pounds of thrust per
pound of engine weight. Their specific fuel consump-
tion is less than half that of the 1945 jets.

There is more to come, however, much more. Some
believe that aviation is about to experience its most
rapid advancement yet ( see Am Forcg, June, page 33).
Most engine companies believe that it is now possible
to build turbine engines delivering fifteen to twenty
pounds of thrust per pound of engine weight. New
regenerative design techniques are expected to reduce
fuel consumption on some types of turbine engines by
thirty percent, moving them into the diesel class. Sig-
nificant advances are predicted in materials and struc-
tural design. Major advances in aerodynamic efficiency
for high-performance aircraft at all flight speeds and
altitudes will accrue from the variable sweep-wing,
now under development. Many engineers helieve this
device will ease the over-all aerodynamic design prob-
lem more than did flaps and slats.

At long last effective VTOL aircraft seem possible.
Most experts in this field expect them to become oper-
ational during the next decade. The X-15 has pushed
flight speeds to 4,100 mph and altitudes over 300,000
feet. And most people familiar with high-speed air-
craft design believe that it will be possible for one-
stage aircraft to fly themselves into orbit within ten
to fifteen years, using air-breathing engines most, if
not all, of the way.

Despite its great gains, aviation technology has not
grown as rapidly as it might have, It has been ham-
pered by the lack of a constant government policy and
a firm long-range plan, Virtually all technical projects
have suffered from traumatic changes in economic and
political support. Some went through several go and
no-go cycles before they were completed or canceled.

Today aviation’s economic and political problems
are increasing even while technological problems are
being solved. They have the power to stunt growth
more than at any time in the past.

The primary fact about the current situation is that
aviation is no longer the pacing technology for most
of industry. Its theoretical and practical problems are
no longer the most challenging. Aviation is now just
one of many technologies on the threshold of advances
which were completely undreamed of two decades ago.

Technical and scientific knowledge is “exploding”
even faster than the population. It is expected that
the earth’s human population will reach 6.2 billion or
so by the vear 2,000, or about double today's figure.
But the store of human knowledge is doubling every
five to ten years. It is difficult to say which phenomenon
is the easiest to visualize and /or to understand in terms
of consequences. Few people are equipped to predict,
in even the simplest manner, the effects of a world
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population of six billion, especially when half of it is
born within the next forty vears. The same is true of
the growth of knowledge. Conservatively, between
four and eight times more technical and scientific in-
formation is expected to be available in 1982 than to-
day. And if the world is able to adjust to this situation
in 1982, the conservative estimate again is that, in
another decade, it will face a library of knowledge
somewhere between twenty and thirty times greater
than it was in 1962,

For most people such a world is as unfathomable as
if it were on another planet. Certainly anvone who
cherishes a particular current economic, political, or
social system, much less his own privacy, must view
the prospects of these “explosions” with apprehension.
Massive changes in human institutions seem inevitahle
in accommodating such fundamental changes in our
environment. The population and knowledge “explo-
sions” will be the equivalent of a series of major wars
or the coming of another ice age in disrupting life as
we know it now.

The changes are coming so rapidly that for the first
time the generation now running the world cannot
escape the “long-term” consequences of its actions.
It is no longer possible to hand most of our problems
on to our children. Most of us alive today will live
to face a revolutionary future of our collective making,

No one has any hope of predicting where this adven-
ture will end. But a brief review of the technical his-
tory of the past few decades and a rough appraisal
of current knowledge can provide some sensible guide-
lines for the Future,

Nuclear Physics: The vastness of the coming rev-
olution in science and technology can be amply illus-
trated by a brief look at the field of nuclear physics.
Progress in nuclear physics has already transformed
our world. Yet, knowledge of the atom is still rudi-
mentary. But the stage is set for a rapid change. Manyv
more competent men are working in this field than
ever before. They have better financial support than
ever before. Every sign points to the prediction ihat
in the next two decades there is much more knowl-
edge to come.

Nuclear physics today is built on the foundation of
the laws of quantum theory. The detailed formulation
of these laws occupied physicists during the first (quar-
ter of this century, Max Planck in Germany first pos-
tulated them in attempting to explain the mechanism
of heat radiation. He took a radically new step in
assuming that radiation energy consisted of finite par-
cels, which he called “quanta.” Independent evidence
that Planck’s quanta concept was valid was provided
by Albert Einstein's 1905 paper on the photoelectric
effect, which earned him the Nobel Prize.

The late start of atomic theory is illustrated by the
fact that it was 1911 before the inside of an atom was
accurately described, Lord Rutherford, in Creat Brit-
ain discarded the theory that the atom was some-
thing akin to a solid ball. He saw it as a virtually
empty sphere with an unbelievably small core or
nuclens surrounded by rings of even smaller electrons.

(Continued on following page)
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Rutherford's deseription changed man's concept of
matter forever.

In 1913, Nils Bohr of Denmark first applied the
quantum theory to Lord Rutherford’s ideas of atomie
construction. Bohr's results conflicted in many ways
with the accepted laws of physies, but he had con-
structed the clearest mathematical picture of atom
Functioning yvet achieved. Refinements in Bohr's orig-
inal theory were made during the next fifteen vears
or so, until a set of consistent laws were formed. These
laws of quantum theory have been described by the
prominent physicist Professor Otto Frisch of Cam-
bridge University as “the greatest revolution in phys-
ical thought since the time of Galileo and Newton,
even more so than the theory of relativity.”

The first splitting of the atomic nucleus was accom-
plished in 1919 by Lord Rutherford when he broke a
piece out of the nitrogen nucleus, The neutron was
discovered in 1932 by James Chadwick at the Caven-
dish Laboratory in England. In the same vear, the first
cvelotrons were built in England and the United States.
These devices enormously speeded up experimental
research and progress in muclear physics. The next
high point was reached when Enrico Fermi performed
an original series of experiments in Italy and the US
that culminated in the first controlled fission of uran-
inm, in a squash court at the University of Chicago
on December 2, 1942,

The Manhattan Project produced the first nuclear
weapons and laid the foundation for the secret indus-
try at the heart of the US policy of deterrence. The
first H-bomb was exploded in 1952, Since then great
efforts have been expended in the US and the USSR
to reduce the size of fission and fusion weapons and to
increase their explosive vield.

Efforts to generate power with atomic energy have
not matched weapon produetion and development.
This is especially true of the US with its large indus-
tries producing fossil fuels—coal and oil. The Soviet
Union operated the first atomic power station in 1954.
Great Britain followed in 1956 with the Calder Hall
station and the US began commercial nuclear power
production in 1957 at Shippingport, Pa.

However, progress in nuclear theory and experi-
mentation has been steadily advancing. Neutrons, pro-
tons, and electrons are no longer considered the ulti-
mate construction particles of matter, At least thirty
fundamental particles now have been isolated. Physi-
cists believe that they are getting close to a clear
picture of how these particles relate to one another
and how they control the structure of matter. There
are strong suspicions that these particles all have a
dual nature, for they clearly exhibit wave properties
as well as the properties of particles. Intense efforts
are being made to explain this duality. Professor Frisch
describes some of the deeper implications of these
efforts, . .. some important new ideas have come into
existence as a result of 4rving to reconcile the wave
aspect and the particle aspect, and philosophical ques-
tions, touching for instance, the validity of the prin-
ciple of causality (the doctrine that everything has a
precise cause ), have to be tackled. Indeed it has been
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suggested that our idea of reality may have to give
way to complementarity: the idea that everything in the
world has two sides, of which we can see one or the
other but not both at once.”

Barely fifty years after the atom was first described
physicists are at the doors of a fundamental under-
standing of matter, understanding that will dwarf all
nuclear development to date,

Electronies: Similar momentum has built up in all
fields of science and technology. For instance, the
dynamic growth in electronics rivals, if not surpasses,
that in nuclear physics. Today's thumbnail-sized micro-
electronic circuits, automatic tools for precision manu-
facturing, computer-run air defense systems, and other
notable achievements provide a deceptively primitive
preview of the electromagnetic systems envisioned for
the next two decades or so.

The great surge began in World War II. Radar,
computers, and other new electronic devices grew sud-
denly out of the radio technology that had developed
slowly but steadily after the invention of the triode
vacuum tube in 1906. Military necessity catalyzed the
industry into a growth that shows no sign of dis-
sipating.

Today the sales volume of the electronics industry
is estimated at $11 billion a year. It is credited with a
growth rate five times higher than that of the national
economy. Its dynamism is shown by an estimate of a
major manufacturer, the Raytheon Company, that
eighty percent of its business is in products that were
not in existence in 1952,

The civil fallout from military-sponsored electronie
developments is perhaps greater than in any other
field. Despite the fact that electronic guidance, com-
munication, control, and computation devices are the
cornerstone of all advanced military systems, indus-
trial and commercial equipment account for about
half of the industry’s business. This even split is ex-
pected to continue with both military and commercial
sales inereasing steadily.

In 1945 it was clear that major progress was impos-
sible if component and circuitry sizes were not re-
duced. Military requirements calling for smaller
equipment to perform more tasks—more precisely and
more reliably while consuming less power—could not
be met with existing hardware. Significant reduction
in circoitry size began in 1948 with the discovery of
the tHny, semiconducting transistor to replace the
vacuum tube. Shortly thereafter a miniature circuit
was usually defined as one having ten or twenty
equivalent components to the cubic inch. Today, min-
faturization has advanced to incomprehensibility for
the layman. The smallest devices are usually termed
“micro” and they must contain more than one thousand
equivalent components per cubic inch to be worthy
of the name,

This advance has been brought about by the devel-
opment of extremely refined methods of accurately
depositing thin films of various eonducting, semi-
conducting, and insulating materials on thin base mate-
rials. These layers of materials, a few microns thick,

(Continued on page 117)
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Twice the load... half the seat-mile cost

Sikorsky’s twin-turbine S-61 earries twice the pay-
load of its piston-powered predecessor, the S-58.
Even better, it cuts seat-mile cost by half. (Seat-mile
costs have been halved with each new Sikorsky de-
sign from the 8-51 through the S-55, 8-58, and 3-61).
To date, operating costs for the 28-passenger S-61

have averaged only 8¢ per seat mile. Sikorsky is
currently designing advanced helicopters that will
reduce this figure even further.

This emphasis on engineering progress has always
characterized Sikorsky design. It is one of the many
reasons for Sikorsky leadership in vertical flight.

S i ko rS ky n i rc raft DIVISION OF UNITED hURCHAFT CORPORATION

STRATFORD, COMNMECTICUT




COAST TO COAST IN THREE DAYS

U.S.A.C. welcomes tighter Defense Department shipping schedules. Prior
to July 1, in preparation for MILSTRIP, it stepped up its maintenance pro-
gram, purchased new trailers, augmented its fleet of sleeper units, completed
intensive studies of transit time on every shipment handled in the six pre-
ceding months. It hired more men, speeded up driver training. It gave older
drivers refresher courses with special emphasis on the new requirements. It
notified Defense Traffic Management Service offices that pickup service on
priority loads would be available 24 hours a day, seven days a week.
Result: Highest priority military cargoes now move from Coast to
Coast in three days, with corresponding reductions in time on shorter hauls.
U.S.A.C. is happy to be a heavy-specialized hauler able to gear up to meet
more stringent demands from the Armed Forces. All classes of shippers will
share in the benefits.

U.S.A.C. TRANSPORT, INC.

457 West Fort Street -« Detroit 26, Michigan - WO 3-7913 - TWX DES899
OFFICES IN 22 CITIES
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are connected to form a circuit and perform a given
function. These ecircuit elements then are used in the
makeup of complete systems such as computers, guid-
ance systems, ete. Several methods of vapor-depositing
the layers of thin, single-crystal materials have been
developed. The rate of progress in this area is illus-
trated by the fact that a year or so ago many top
industry leaders predicted a rather slow development
of such tiny circuits to truly replace the vacuum tube
and larger elements and perform all of the thirty-odd
functions needed in complete systems. Today, these
predictions are completely reversed, for most of the
troubles foreseen a year ago have already been over-
come,

From the standpoint of future potential, two devices
developed in the last seven years stand at the head of
the list. They are the maser ( Microwave Amplification
by Stimulated Emission of Radiation) and the laser
or optical maser, which have opened a whole new era
in electronics -by providing the potential for: opening
completely unparalleled new frequency ranges for
communication purposes; jam-free communications in
space and the atmosphere; effective transmission of
hundreds of millions of watts of power without wires
on beams onlv a few centimeters in diameter; un-
matched new spectrographic tools for scientific work
in materials and chemistry; radar pictures with the
clarity and resolution of the best photographs; and a
seemingly endless list of devices of comparable im-
portance,

More importarnt, from the military aspect, the gas
laser transmits extremely high powers in extremely
narrow beams. It offers the distinet potential of oper-
ating high energy, highly directional beams or “death
rays” which can destroy ICBM warheads and other
space vehicles from either earth bases or from vehicles
in space. In a typical experiment recently, at a Martin
Marietta Corp. laboratory, a medium-powered laser
beam burned a hole two millimeters in diameter
through ten tempered-steel razor blades with one
extremely short pulse of light. Even chronically pes-
simistic electronics experts predict that an amti-ICBM
weapon can be created in five to ten years using such
devices.

Gen. Bernard A, Sohriever, Commander of the Air
Force Systems Command, has described the laser in
the following terms: “Lasers will open a completely
new area of micro-technology, by giving us the ability
to drill or cut to tolerances measured in hundreds of
molecules. All materials, including diamonds, can now
be drilled or cut with extreme precision, . . . Lasers
offer a completely new approach to the design of large
computers, which—in spite of their tremendous speeds
—are still too slow to do all of the scientific and busi-
ness jobs we would like. . . . Elements of the inner eye
have been ‘spot welded’ (with lasers) without cutting
any portion of the organ itself. In the near future
similar techniques may be used for nerve surgery,
brain surgery, and the remioval of undesired tissue . . .
in the next few vears lasers will open more than a
million times the present communications spectrum. . , .
Surveillance, data readout, mapping, surveving, and
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navigation and control may be revolutionized by the
full application of the laser principle. . . . If a high-
energy laser beam were directed at a satellite . . . it
would be possible to recharge batteries or activate a
chemical power source in a space vehicle. . . . This same
capability could also be used for defensive purposes
in space. With an increase in energy level of a laser
beam, or with more precise aiming techniques, it . . .
perhaps could be used to degrade or destroy the
sensors and structure of the space vehicle at which it
wias direeted.”

The maser was invented in 1955 by Professor C. H.
Townes, then of Columbia University. The creation of
the laser came during the summer of 1960, stemming
from Professor Townes's work, but involving a number
of scientists working independently. During the past
two years a wide variety of lasers have been developed
and tested. The competition and progress in laser
development is as high as it has ever been in any
technical feld.

Computers: Computer development is moving to-
ward higher switching speeds, less time to solve a
given problem, smaller and more reliable circnit ele-
ments, and cognitive systems. Computers are being ap-
plied to an ever-broadening range of civil and military
design, manufacturing, operational, and management
problems. The rate at which these applications are
being made depends largely on the rate at which per-
sonnel can be trained to manufacture and operate the
equipment,

Recent progress in cognitive or self-teaching systems
has quieted the talk that computers will never be able
to match the human brain in making decisions and
handling unusual situations. While this doesn’t appear
possible in the next several decades and such machines
are certainly in their infancy. they are now performing
quite complicated recognition and information sorting
tasks. Men are still needed to teach the machines, but
this teaching process is a far cry from merely program-
ing a digital computer. Cognitive machines logically
organize the information they receive. Today they are
fed the information largely by optical means. but
sonic and voice experiments are scheduled in the rela-
tively near future and eventually such computers can
have more senses than a human by being coupled to
various electromagnetic detection systems.

Materials: Some scientists believe that the next
decade sill be remembered for its progress in mate-
rials technology. Virtually every phase of technplogy
is up against some sort of materials problem, due to
high temperature, radiation, fatigue, ete. The whole
materials effort is picking up steam and a rich harvest
in new materials is expected.

High-temperature materials, refractory metals with
oxidation-resistant coatings, and phenolic resin and
silicon base ablation materials have been developed to
a much higher state than thought possible even two
vears ago. These developments have removed virtu-
ally all questions regarding the feasibility of reentry
structures for moon-return vehicles and orbital vehicles
such as the Dyna-Soar,

{Continued on following page)
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The working strength of metals has been pushed up
around 200,000 psi in solid-rocket cases through better
understanding of crack propagation and the removal
of impurities from metals. The best working strengths
thirty years ago were around 100,000.

Small-diameter, single crystal strands of pure metals
have exhibited yield strengths of 600,000 psi. They
can be used as reinforcing in a low-strength binding
material, much as steel rods reinforce concrete, to
provide a material with usable strengths well over
200,000 psi.

Despite such progress, more advances are predicted
by the chemists and metallurgists working with mate-
rials. They are continually finding new ways to link
molecules together to form polymers or very large
molecules. For all practical purposes an infinite variety
of these polymers are possible and theoretically they
can be tailored to provide an infinite variety of prop-
erties (such as strength, stiffness, elasticity, ete. ).

The plastics industry was built on polymers of car-
bon and hydrogen either by themselves or in combina-
tion with other nonmetallic elements such as oxygen,
chlorine, and nitrogen. Success is now being reported
in incorporating metals and semimetals. such as sili-
cone, into polymer chains. Some of these new polymers
seem to be especially resistant to heat and attack by
chemicals. Others apparently will not be subject to
the embrittlement (fatizue) common to metals, It is
possible to join many of these polymers together easily
and with no loss of strength using polymeric adhesives.
Therefore, it is expected by many that, in the not-too-
distant future, space vehicles and many structures and
vehicles on the earth’s surface will be made of
polymers.

Polymeric chemistry is also having a revolutionary
effect on biology. Most of the organic material in the
human body is polymeric, including the nucleic acids
that carry genetic information and control human
structure and growth. Viruses, enzymes, and hormones
are all polymeric. Today, many scientists believe it
eventually will be possible to control the body’s polym-
eric chemistry to the point that virtually all disease
can be eliminated.

A step beyond this is the creation of life. Some of
the basic building blocks of life have already been
synthesized in the laboratory. And few people who
understand this field doubt that, in the next twenty
years or so, the final questions will be answered and
that man will create life.

Obviously, any brief review of science and tech-
nology has limitations. It cannot cover all of the im-
portant fields. And it cannot present all of the major
differences among specialists concerning the correct-
ness of present ideas or development timetables.

Many leading scientists and engineers have been
wrong in some of their predictions of technical achieve-
ment, For instance, Lord Rutherford contended, until
his death in 1937, that the large-scale use of nuclear
energy would never be possible. Vannevar Bush, who
led the US scientific effort during World War II, stated
emphatically that it was impractical to develop an
ICBM. Some of the principal designers of the X-1 re-
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search aircraft were convinced for several years after
its flights that supersonic turbojets were not feasible.

General Schriever provided another good rule of
thumb in his statement that the general tendency is
to overestimate the advances that can be made in the
short run, but to underestimate long-term progress.

Recent history has also emphasized that sociological,
economic, and political influences can be decisive in
slowing down or speeding up technical progress. These
critical influences will be studied and debated with
increasing intensity in the years just ahead. They in-
clude such perplexing questions as: Will political and
economic roadblocks prevent the new science from
benefiting all men, or will it simply widen the gap
between developed and underdeveloped nations?
Should the US have a military space program? Can
equitable arrangements be made as the bulk of the
labor force faces its second great transition in 100
years?

It is possible that in a very few years technological
questions such as these will become major national
issues. If political action is to truly fit the future, the
public’s understanding of the new technical revolution
must be greatly improved. There is great peril in leay-
ing the public on the sidelines marveling at the Buck
Rogers aspects of a revolution that confronts it like an
iceberg, ninety percent hidden and misunderstood.

Two initial steps appear necessary if the technical
revolution is to be kept manageable from the stand-
point of either the public or the specialist. First, the
information flood must be controlled. Future library
systems must be far advanced over today's models.
Completely new systems must be developed for rap-
idly cataloging, storing, locating, and retrieving in-
formation. In this case, as in so many others, the new
technology carries within it the seeds of solutions to
the problems it has created. Electronic engineers be-
lieve the necessary libraries can be created.

Second, teaching methods must improve all along
the line—in secondary schools, colleges, and graduate
schools, The rapid growth in curricula must continue
if the next generation’s education is to be adequate.
Teaching machines and other new concepts developed
since 1958 will be useful at all levels. They appear to
speed the rote learning of fundamentals and the capac-
ity for problem solving and independent thought as
well. There is considerable justification for optimism
in this area even though school populations soon will
rise drastically and there is going to be a serious short-
age of teachers and physical plant.

An entirely different, but just as serious, problem
is educating the present generation of adults who
will control politics during the next decade or two.
The majority of this generation, even those with a
healthy interest in public affairs, are vastly more igno-
rant of the basic trends in science and technology than
the seniors in a good high school today. Bringing this
generation up to date on the major management and
technical issues in the new technical revolution is a
murky problem. But it is worthy of the best thoughts
and efforts of scientists, politicians, military men, and
average citizens.—Exp
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READY FOR
MISSILE SITE
SUPPORT

Site support demands the best. Bell's HU-]
meets this demand,

* Highest Speed In Its Class — 125 mph normal
cruise compresses time and distance to
maintain strategic posture.

* Lowest Maintenance In its Class — For maximum
availability and rapid response to priority
missions. :

» Safety — High rotor clearance eliminates
hazard to loading/unloading personnel.

* Only IFR Qualified Helicopter In Its Class — Ready
for night, marginal VFR. or actual IFR
support mission assignment.

» Outstanding Performance — Six world records
for rate of climb and speed at normal mission
altitudes.

* Capacity Matched To The Mission — HU-1B
10-place, 140 cubic feet: HU-1D 13-place,
220 cubic feet.

In quantity production, more than 350
turbinc-powered HU-1's are already on
active duty around the world . . . over
110,000 hours operating experience. Ready
now for delivery to USAF with no delays
for field evaluation, no costly rescarch and
development costs, no configuration

fixes to meet the mission,

BELIL HELICOPTER cOMPANY

FORT WORTH, TEXAS & A DIVISION OF BELL AEROSPACE CORPORATION & A Eﬂmn; COMPANY,




Gen, Thomas S, Power, an active mil-
itary flyer for more than thirty years,
has been SAC Commander in Chief

sinee mid-1957. Previounsly, he was
SAC Viee Commander from 1948 1o
1954 and Commander, ARDC (now
Syvatems Command) from 1954 to
1957. General Power served in Europe,
North Africa, and the Pacifie during
World War Il, has held many top
LUSAF posts.

HERE can be little doubt among realistic world

statesmen today that the Strategic Air Command’s

ability to deliver nuclear striking power on de-
mand has constituted a most important “strategic um-
brella” for the free world.

Such a potential is a stabilizing element acting to
prevent unsettled world conditions from growing into
general nuelear war, The capability of SAC bombers
and missiles to survive a massive surprise attack with
enough striking power to win a military victory is a
key element to be weighed at conference tables all
over the world.

Although, today, the bomber still dominates our in-
ventory, SAC has become a truly “mixed” force of
missiles and bombers. SAC now has more than 2600
combat aircraft—approximately 900 B-47s, 600 B-52s,
and a growing force of B-58s, plus a tanker fleet of
some 450 KC-135 and 600 KC-97 aircraft. Together,
these aircraft make up the most powerful strike force
in history. Strategic Air Command’s alert posture, plus
dispersal, makes enough of the force certain ol sur-
vival, even in a surprise missile attack, to win a war
if one should start.

SAC’s B-52s on airborne alert training have Hown
thousands of sorties to date. Under the airborne-alert
concept of SAC, bombers can be in the air continually
within range of enemy targets.

Maintaining fifty percent of the bomber-tanker force
on alert and capable of taking off within the warning
time of the Ballistic Missile Early Warning System
{ BMEWS) is a tough, time-consuming job.

The work week of SAC combat crews still averages
more than seventy hours. An alert week is a work week
for a combat crew because the majority of this alert
time is spent in training. Details of emergency war
orders change fr-_-quﬂ]ﬂ': .md must be virtually memo-
rized. Tactics and procedures used in flying and pene-
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The primary deterrent force of the free world continues

to be the Strategic Air Command, and its performance

overwhelming strength, high flexibility,

and quick response capability . . .
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tration, weather data,
mastered continually.

When off alert, combat crews Hy their aircraft to
keep proficient. For instance, SACmen flew about
500,000 hours from January to July 1962.

To cut proficiency training costs and increase crew
availability, SAC began testing a program in January
1962 in which a rail-mounted B-52 simulator was rolled
to SAC bases for crew training. The simulator dupli-
cates the actual aircraft cockpit and allows crews to
practice emergency procedures and rehearse difficult
missions at a tiny fraction of the cost of flying the
actual aircraft.

Bringing simulators to the crews avoids taking crews
off alert and sending them on temporary duty to other
bases for simulator training,

Eventually, nine KC-135 and B-52 simulators will be
on the road at all times. Furnishing an actual B-52 for
training would cost about 38 million. By comparison a
new B-32 mobile simulator costs about 815 million
and can serve several bases.

Meanwhile, exhaustive combat-crew training has
paid off in dramatic achievement in the skies.

The past vear was a record-smashing one for the
Strategic Air Command bomber force, During this
period three major aircraft performance records were
set by SAC aircraft. The world was shown repeatedly
that SAC, if called upon, can perform its mission of
striking targets anywhere on the globe. SAC’s bombers,
charged with the responsibility of carrying between
eighty and ninety percent of the firepower of the free
world, when measured in TNT equivalents, demon-
strated their performance beyond question.

A 4136th Strategic Wing, Minot AFB, N. D., B-52H
demonstrated in convineing fashion the command's in-
tercontinental bombing capability when at 9:00 a.m.
on January 10, the Stratofortress ( gross takeoff weight

safety measures must all be
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nearly 500,000 pounds) took off from Kadena Air Base,
Okinawa, for a nonstop, nonrefueled flight to Torrejon
Air Base, Madrid, Spain. En route, the B-52 smashed
two world distance records and nine course speed
records, Elapsed time for the 12,519-mile flight was 21
hours, 52 minutes, and 42 seconds.

One June 6, a B-52H did it again, Starting off from
Seymour Johnson Air Force Base, N, C.. a 19th Bomb
Wing B-52H flew 11,400 statute miles in 22 hours and
38 minutes. The flight terminated at Sevmour Johnson
after a closed-course run around the North American
continent that took the SAC bomber over Greenland,
Alaska, Califorpia, and Florida without refueling,

On March 5, 1962, a SAC B-58 Hustler returned the
Bendix Trophy to the Air Force with a cross-country
dash from Los Angeles to New York at an average
speed of 1214.71 miles per hour, making the trip in
2 hours and 56.8 seconds, On the same flight, the plane
set a New York to Los Angeles record of 2 hours. 15
minutes, and 48.6 seconds—beating the sun by over
41 minutes—and averaging 1,081.77 miles per hour. On
its way east, the Hustler was refueled twice, once over
the Midwest and once off the New York coast, A quick
aerial turnaround enabled the aircraft to set a new
round-trip record of 4 hours, 41 minutes, and 11.3
seconds, while averaging 1,044.96 miles per hour.

During the same period, launch of the air-to-ground
Hound Dog missile became part of the routine training
of B-52 aircrews. With two Hound Dogs under its
wings, the B-52 becomes a platform bomber. The mis-
siles can reach out some 500 miles ahead of the
bomber’s course, clearing its path to targets with what
Gen. Thomas S. Power, SAC Commander in Chief. has
called “the greatest penetration aid in the world—the
atomic bomb.” Hound Dog also can be used against
primary targets.

In another important development program, Skybholt,
the Air Force's first air-launched ballistic missile, he-
gan a series of successful tests at Eglin AFB, Fla, Sky-
bolt will have double the range and far greater speed
than Hound Dog and is designed as a companion to
the B-52G and B-52H. Four of them will be carried by
each bomber,

SAC aircraft also contributed to the command and
control of the mixed strike force.

At Offutt AFB, Neb,, the Airborne Command Post—

oyt e

A prime mainstay of US strategie power is the Boeing B-52
Stratafortress, shown here armed with s deadly Hound
Dog missile, transportable aloft for aiv-to-ground firing.

modified KC-135s, with a SAC general officer aboard—
continues to fly round-the-clock vigil, totaling some
13,000 flying hours to date. [f other command and con-
trol facilities were destroyed, the Airborne Command
Post would have the people and communications equip-
ment to direct the strike force to its target and return,

To keep proficient in their hazardous and critical
tactics, SAC bombers crisscrossed the country in low-
level and high-altitude bomb runs at speeds ranging
from 300 miles per hour to over 1,000 miles per hour.
For example, twelve supersonic corridors were in oper-
ation during January-July 1962 for B-58s to practice
simulated attacks. B-32 and B-47 bombers also flew

{Continued on following page)
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Commander in Chief

Headquarters, Offutt AFB, Neb.

Gen. Thomas 5. Power

2d Air Force Bth Air Force
Hg., Barksdale AFE, La. Ha., Westover AFB, Mass.
Lt. Gen. John D. Ryan, Lt. Gen. Hunter Harris, Jr.,

15th Air Farce
Hg., March AFB, Calif.
Lt. Gen. Archie J. Old, Ir.,

15t Missile Division
Hg., Vandenberg AFB, Calif.
Maj. Gen. Joseph J. Preston

Commander Commander Commander Commander !
Bases in Central US Bases in Eastern US, Bases in Western US
Puerto Rico, Labrador,
Newfoundland, Greenland
| 1 |

Tth Air Division 3d Air Division 16th Air Force

Hg., High Wycombe, England Hg., Andersen AFB, Guam Hag., Torrejon AB, Spain

Maj. Gen. Charles M. Eisenhart Maj. Gen. William C. Kingsbury, Maj. Gen. David Wade,

Commander Commander Commander
Bases in the United Kingdom Bazes in Spain and Morocco
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SACs Atlas-F. raised from silo to
firing position during a checkout pro-
eedure a1t YVandenberg AFB, Calif.

simulated attacks against seventeen Radar Bomb Seor-
ing sites manned by SAC, including three RBS Express
Trains. These trains carry the radar needed to track
and score simulated bomb drops and are moved from
point to point in the United States, giving combat
crews the opportunity to attack a wide variety of tar-
gets on unfamiliar rontes, Missions were also flown
against thirty-two Army Nike sites and fifty-six other
sites operated by the Air Force, Army, or Navy, world-
wide,

Despite the remarkable record of the SAC bomber
force in the past vear, the growth of the free world’s
first and only intercontinental ballistic missile armada
continued at an inereasing pace.

This summer SAC has Atlas and Titan operational
missile squadrons standing continuous alert and more
joining the mixed strike force with well-planned regu-
larity. This fall the new Atlas-F is scheduled to join
the inventory, and Minuteman should be operational
by late 1962.

At both Cape Canaveral and Vandenberg Air Force
Base. Atlas, Titan, and Minuteman were proving their
reliability by making successful launches and hitting
their targets. By midsummer Minuteman had an un-
precedented box score: of a total of fifteen develop-
ment launches from Cape Canaveral, all but three were
completely successful. In June, installation and check-
out of aerospace ground equipment was under way at
all of the Minuteman sites at Vandenberg,
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Teaching incoming missilemen the intricacies of military rocketry is an ar-
duvus, painstaking task, aided greatly by the realism that can be attained in
this “make-believe” launch control center. Above, students get first bricfings.

Atlas has continued to demonstrate its reliability by
boosting test warheads, satellites, and Astronauts into
space, On February 15, 1962, an Offutt AFB opera-
tional missile combat crew successfully launched Oper-
ation Big John from Vandenberg. This launch of an
operational Atlas initiated a new program of proficiency
launches by missile combat crews, This was followed
on March 23 by a highly suceessful demonstration for
President Kennedy of SAC’s operational missile capa-
bility. At that time a missile combat crew from Francis
E. Warren AFB, Wyo,, counted down an Atlas-D with
split-second timing, and launched it to an impact accu-
racy of eight-tenths of a mile. On July 12, another
proficiency launch by an Offutt AFB missile combat
crew impacted an Atlas-D on target in the Philippine
Sea after a 7,000-statute-mile flight from Vandenberg
AFRB, Calif.

By July 1962 all seven Atlas-D and -E squadrons
were operational at Fairchild AFB, Wash.; Francis E.
Warren AFB, Wyo.; Forbes AFB, Kan.; Offutt AFB,
Neb.; and Vandenberg AFB, Calif.

On April 18, 1962, the first Titan I units became
operational at Lowry AFB, Colo. The Titan is stored
in a conerete-lined silo until seconds before firing time
when a giant elevator lifts the ninety-eight-foot missile
to the surface where it is fired.

Two squadrons are now operational at Lowry and
three more at Ellsworth AFB, S. D. Beale AFB, Calif.,
and Larson AFB, Wash,, will be operational soon.
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The information behind such decisions is
incredibly complex: In volume, in vari-
ables, in interrelationships. And each
decision itseli may affect world-wide or
continental forces and events, In making
operational decisions, today’s commanders
and governmental leaders use systems
which provide information processing as-
sistance. Developing these huge man-
machine systems is the work of scientists,
engineers, and compuler programmers at
System Development Corporation. Their
concern is system development, not hard-
ware development. They consider the

interaction and effect of men. doctrine,
tradition, training; of arganizations, chains-
of-command and chains-of-succession;. of
communications, traffic centers, command
posts, computers and displays. Their work
begins with system analysis. It continues
through system synthesis, computer in-
struction, system training, system evalua-
tion—and then in adapting the system o
the changing needs of its users. Through-
out they strive to optimize man-computer
relationships and also carry on research
into future systems. Human Factars Scien-
tists, Operations Research Scientists,

Systems-Oriented Engineers and Computer
Programmers interested in joining this ex-

panding field are invited to write Dr. H. A.
Best, SDC, 2423 Colorado Ave., 5anta
Monica, California. Positions are open at
SDC facilities in Santa Monica; Washing-
ton, D.C.; Lexington, Massachusetts; Para-
mus, New fersey; and Dayton, Ohio. “An
equal opportunity employer.”

/= SDC

Systems that help men make decisions and
exercise control

System Development Corporation

Decision-Making: Direction of Forces —What, Where, When?
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New strength for USAF's deterrence ar-

will be manned from umlrrgrumui.

While Titan I units were being turned over to SAC,
the new and improved Titan 11 was being tested. There
have been two successful Titan II firings from Cape
Canaveral. Titan Il has a jam-proof all-inertial guid-
ance system and faster reaction time than Titan L. It
will be fired from inside the silo rather than elevated
to the surface, as is Titan I.

With construction of its first operational launch sites
ahead of schedule at Malmstrom AFB, Mont., and test
launches complete at Vandenberg, Minuteman is mov-
ing into the final stages of development. To date 800
missiles have been programed to be deployed in five
wings at Malmstrom; Ellsworth AFB, §. D.: Minot
AFB, N. D.; Whiteman AFB, Mo.; and Francis E.
Warren AFB, Wyo.

Construction had begun at all hases, except Francis E,
Warren, by July 1962. First Minuteman missile combat
crews began individual training this summer and were
beginning operational readiness training at Vanden-
berg.

Meanwhile, other SAC missile combat crews and
support people for Atlas, Titan, and Minuteman units
were in training during the past year. By 1964 one out
of seven SAC officers and one out of fourteen SAC air-
men will be involved in operating or direct support of
command missile activities.

Missile training usually begins with individual train-
ing at an Air Training Command technical school or
at an industry school where he learns fundamental sys-
tems and basic theory. Then the missileman proceeds
to Vandenberg AFB for operational readiness training
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Thorough understanding of every assignment in the missile force is absolute-
senal—Titan I ICBM, whose launches ly essential to quick and effective retaliatory  capability, Above, a Titan

site commander at Vandenberg talks requirements with one of his supervisors.

on a crew or to his missile base for “over-the-shoulder”
training on the actual missile while launch sites are
still under construction,

Once combat-ready at an operational unit, alert crews
practice procedures continually. Periodically, crews re-
turn to Vandenberg for combat-training launches of
actual missiles.

Early in 1962, SAC proposed a program to the Air
University and Headquarters US Air Force in which
Minuteman combat crews would work toward a gradu-
ate degree while on duty at remote launch-control cen-
ters,

Such a program would make good use of an ideal
study environment, increase the attractiveness of the
duty, and prepare key men for highly technical future
jobs that can only be imagined today. By midsummer
a test program had been approved for Malmstrom AFB,
Mont., where the first Minuteman missiles will become
operational.

Where will the future take the Strategic Air Com-
mand?

Gen, Thomas S. Power outlined SAC’s future require-
ments clearly in April in a Union League Club speech
in New York. He said, “SAC will need, in addition to
its bomber and missiles, weapon systems that can per-
form the functions required by its mission in the space
environment. This means that instead of the present
mixed force of bombers and missiles. SAC eventually
must have a triple-mixed force of aircraft, missiles, and
spacecraft so that it can cover the entire spectrum of
aerospace operations.”—Exp
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Calling the shots

Sperry knowledge and experience is helping
to shape and sharpen America's missile
capability—current and future.

Beginning with recent history, Sperry was
responsible for the Sparrow |, first air-to-air
missile in the nation’s armament, as well as
providing guidance and control for Army's
Jupiter, Navy's Regulus, and Air Force's
B-58 “manned missile" bomber.

Now in training with the troops is Ser-
geant, a highly mobile Army tactical missile
system of stake-splitting accuracy. It is
transported to the launch site in four sec-
tions...field-supported by integral mainte-
nance test stations, also on wheels, Sperry




is systems manager for the entire program.

Navy's Polaris-firing submarines are un-
der the navigation systems management of
Sperry . . . are navigated by Sperry SINS
(Ship's Inertial Navigation System) ...
steered and stabilized by Sperry gear . . .
dived and maneuvered with Sperry controls.
A Sperry NAVDAC computer correlates all
data for launching. Also for Navy, Sperry
makes guidance radars for the surface-to-
air Terrier and Talos missiles,

Latest Sperry subcontract is for stable
platforms for Air Force's Minuteman, to
provide exacting references against which
the slightest change in the missile's course

can be measured with high accuracy. And at
the extreme end of the missile spectrum
is Army's Nike Zeus — the nation's only
anti-missile missile system in advanced de-
velopment — for which Sperry provides the
critical extended range target tracking and
discrimination radar transmitters.

In addition, Sperry has supplied 2 num-
ber of arming and fusing systems, a wide
variety of ground support equipment, and
superaccurate miniature components for
missiles and space vehicles—to help Amer-
ica's missile men “call the shots” with ever
greater certainty.

General offices: Great Neck, New York.

SPERR
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Gen. Walter C. Sweeney, Jr., assumed
command of TAC last September, sue-
ceeding Gen., Frank F. Everest. General
Sweeney, a command pilot and veteran
of the air war in the Pocific during
World War 11, also has served as Diree-
tor of Plans for the Strategic Air Com-
mand and as Commander of SACs
mighty Eighth Air Force. In 1954, he
led history®s first nonstop jet-bomber
flight across Pacifie.

MPELLED by events which confirmed that the im-
I portance of tactical airpower is increasing, Tactical

Air Command enjoyed a period of dynamic growth
and change in fiscal year 1962,

Early in 1961 President Kennedy called for stronger
and more flexible nonnuelear, limited-war forces. Short-
ly thereafter Nikita Khrushchev created a new crisis in
Berlin, adding to continuing tensions in Southeast Asia.

The mandate was elear. The nation must continue to
bolster its strategic deterrent forces while expanding
and improving “general-purpose forces” to meet any
contingency short of general war.

Because of its inherent flexibility and demonstrated
versatility, Tactical Air Command became a key focal
point for the accelerated buildup. Long the Air Force's
primary combat command for limited war, TAC had to
expand quickly to meet the broadening spectrum of
probabilities.

Since its inception in 1946, TAC has had one mission:
to provide fast-reacting, combat-ready tactical air-
power for employment anywhere in the world on short
notice to operate unilaterally or in concert with other
forces.

The command’s history has been marked by fluctu-
ating fortunes, characterized by maximum capabilities
with limited resources. In 1950-53, TAC gained wide
respect by supporting the combat forces in Korea while
continuing to reinforce the NATO defenses in Europe.
But not untl 1955 was TAC able to demonstrate the
full significance of tactical airpower as a new dimen-
sion in air warfare.

This came with the development of the Composite
Air Strike Force concept—the carefully “packaged” tac-
tical air force tailored for a precise mission and poised
for immediate deployment to a trouble spot.

In 1958, the CASF doctrine was successfully tested
under real conditions, Twin CASFs, deployed only
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In a cold-war world calling for a broad USAF spectrum of
aerospace capabilities ranging from overwhelming retaliatory
blows fo selective interdiction and counterinsurgency

skills, TAC plays an increasingly vital role . . .
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weeks apart to opposite sides of the world, responded
to the Lebanon and Taiwan Straits crises with salutary
results. TAC's flexibility was further demonstrated
during this crucial period when the command con-
tinued to meet its normal training and European sup-
port commitments.

It was during this same 1955-60 period that TAC's
primary weapon system went totally supersonic with
the introduction of the F-100, F-101, and F-105 tactical
fighter and reconnaissance aircraft into the inventory:
Supersonic aircraft and refined in-flight refueling tech-
niques enabled the Tactical Air Command to provide
a fast-reacting, global strike force that added a new
chapter in air warfare.

Concurrently, TAC was making advances in air-
ground operations doctrine, command communications,
logistics support, and combat-crew training. Thus the
command was in an excellent position to accept the
challenges FY '62 offered.

Perhaps the most significant event of the year oc-
curred in October when Gen, Walter C. Sweeney, Jr.,
assumed command of TAC, after serving thirteen years
in Strategic Air Command. He immediately set about
instituting new programs in TAC to improve command
control and communications, accelerating combat train-
ing to achieve a higher level of skills, streamlining and
improving management procedures, and ensuring a
more responsive combat-readiness posture.

Two projects were given top priority. First, the
mobilized Air Force Reserve and Air National Guard
units (27,000 personne]l and 750 aircraft) had to be
made immediately combat-ready. Success of this pro-
gram was dramatically demonstrated in November
when, only six weeks after their mobilization, more
than 200 ANG pilots flew their F-84 and F-86 jets to
Europe for combat-ready duty with US and NATO
defenses. It was an unprecedented feat of the highest
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General Sweeney's second top-priority project was
establishment of a Headquarters Command Post, de-
signed to give him and his Battle Staff constant, cen-
tralized control over all TAC forces, no matter where
they were located or in what strength. Within months,
the Command Post was in full operation, providing
General Sweeney with the necessary system for con-
trolling his far-lung forces.

Tied in with the Command Post and other major
command centers around the world is the C-135 air-
borne command post of the Nineteenth Air Force—the
permanent command element for TAC's CASF opera-
tions. Both the Headquarters CP and the C-135 CP
played a vital part in the deployment of the ANG
forces in November. General Sweeney and key staff
officers monitored the deployment from the C-135
somewhere over the Atlantic,

In another move to improve command control and
combat-readiness, General Sweeney realigned the
Ninth and Twelfth Air Forces along geographical lines.
The Twelfth controls all units west of a line roughly
following the Mississippi and Ohio Rivers, and the
Ninth has everything east of that line. This division
includes Regular, Reserve, and Air National Guard
units, The realignment not only tightened command
lines but gives each air foree commander tactieal
fighter and troop carrier elements.

While these programs were being implemented, TAC
was actively involved in two new and equally impor-
tant developments. One was the newly established

unified air-ground command, United States Strike Com-
mand. The other was the Air Force's renewed interest
in counterinsurgency—more commonly known as anti-
guerrilla operations—which began with the activation
of the 4400th Combat Crew Training Squadron at
Eglin AFB, Fla., in April, 1961.

As Commander in Chief of Air Forces for STRICOM,
General Sweeney directed his staff to devote maximum
effort to ensure the coordination, cooperation, and
assistance the new command required. He described
the new command—the apex of a triangle bringing to-
gether the highly skilled forces of TAC and the Army's
CONARC as an integrated fighting team—as the answer
to a long-time problem,

Similar attention was devoted to the rapidly ex-
panding counterinsurgency (COIN) operation at Eglin,
which on April 27, 1962, was to become the USAF
Special Air Warfare Center. Comprising the 1st Air
Commando Group and the 1st Combat Applications
Group, the SAWC is responsible for developing tech-
niques and tactics for airborne counterinsurgency op-
erations, and for deploying detachments to train allied
aircrews in the art of counterinsurgency. Such units
were sent to South Vietnam and Africa in 1961,
Fresent proposals call for the center to expand from
850 personnel to more than 5,000 by the end of fiscal
vear 1963, with a commensurate increase in its aircraft
inventory.

Currently the Air Commandos employ World War

{(Continued on following page)
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A combat team of TAC's 15t Air Commando Groap at USAF's Special Air Warfare
Center, Eglin AFB, Fla., examines a power unit designed for airdrop behind
enemy lines in remote areas where the Air Commandos are expected to operate.

II-type aircraft—C-46, C-47, B-26, T-28. However, the
Combat Applications Group, in addition to developing
new tactics and techniques, will experiment with new
tvpes of aircraft and weapons in order to achieve
maximum effectiveness.

Despite the urgency of these key developments, TAC
wis busy with a number of internal changes designed
to further improve combat and management skills.
General Sweeney installed the time-tested Manage-
ment Control System to monitor and measure all TAC
management functions. He also elevated the Stand-
ardization and Evaluation Program to priority status,
providing an objective and realistic vardstick of per-
formance for all TAC operations: pitting TAC air-
crews against the highest possible level of achievement
in every phase of operations, with a continuing evalua-
tion to pinpoint deficiencies quickly.

Improved and more mobile command and control
equipment was undergoing intensive operational eval-
uation; this included the new “Talking Bird” portable
command communications kits tailored to fitsnugly into
C-130 transports, Both nuclear and nonnuclear ord-
nance was undergoing design change for greater stand-
ardization and to reduce maintenance and logistics
problems, New techniques were being developed to
improve accuracy in the visual and nonvisual delivery
of munitions, troops, and supplies.

Similar improvements were achieved in supply and
wogistics during the year. A telephonic system for requi-
sitioning priority spare parts was installed, This en-
sured minimum interference with combat-readiness
and also cut costs. In addition, each base supply was
provided a revamped electronic data-processing system

132

CONTINUED

A TAC Commando student learns how
a machine gun can be ecarried in pod
on a T-28 for use in jungle warfare.

to save time and money and to make stockpiles more
responsive to TAC requirements.

Training programs throughout TAC were realigned
and improved to accelerate the process and smoothly
accommodate the guick infusion of Reserves and the
programed increase in wing structure,

Incoming ANG pilots were given accelerated combat
training to raise their combat readiness. A Combat
Crew Training Squadron was activated for Military
Assistance Program crews flying the F-104G. Crew
training in F-100s was consolidated and intensified. A
CCTS for C-130 crews was established, and refresher
courses were given to C-123 crews. Plans were mapped
for an F-84F CCTS to train pilots who would be as-
signed to the programed 12th and 15th Tactical
Fighter Wings; and future crew training in the F-110
would be provided by a CCTS.

TAC's Air-Ground Operations School at Keesler AFB,
Miss., was expanded to meet new requirements. The
AGOS curriculum was revamped to include Forward
Air Controller (FAC) training, and in a concurrent
move, jump training was accelerated for FACs, with
the ultimate goal of ten jump-gualified FACs for
each tactical-fighter squadron. AGOS also developed
courses for STRICOM exercise staf officers and spe-
cial briefings on Southeast Asian activities.

A command-level Sea Survival School was estab-
lished, with mandatory attendance required for all air-
crew personnel, Also, the TAC Small Arms Center was
activated at Cannon AFB, N, M. And in April, TAC
implemented the command-wide physical-fitness pro-
gram,

( Continued on page 135)
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TACTICAL AIR COMMAND

CONTINUVED

The intensive efforts required to develop and initiate
these key programs did not detract from TAC’s normal
operational commitments. During the year, TAC air-
craft logged an estimated 17,000,000 miles of opera-
tional flying, an average of about 500 TAC aircraft
were deployed in support of free-world defense, and
the Command’s aging fleet of KB-50] tankers accom-
plished approximately 15,000 refueling hookups, de-
livering almost 7,500,000 gallons of jet fuel to fighter
and reconnaissance aircraft,

Fiscal year 1962 also saw a marked increase in the
number of unilateral and joint training exercises. Pre-
liminary reports indicate that each of the estimated
53,000 men in TAC participated in at least one training
exercise or deployment. Of the twenty-five conducted
dyring the vear, seventeen were joint exercises, eleven
of which came under the supervision of STRICOM.

The largest exercise was Swift Strike, employing
some 40,000 Regular and Reserve forces of TAC and
CONARC and more than 500 aircraft. Aircrews flew
1,370 sorties during the exercise, and troop carriers de-
livered a record 14,622 airborne troops to the combat
zome. For ANG fighter and reconnaissance units Swift
Strike was a profitable rehearsal for the mobilization
that came only weeks later.

Exercise Star Blazer Il sent F-1045 to the Pacific,
and Wind Drift was a joint exercise in Europe, followed
closely by Diamond Lil in Alaska, first of a series of
joint maneuvers. Exercises Tack Hammer and Check-
mate I1/Scrap Iron became grimly realistic in the face
of increasing tensions in Berlin and Europe, with five
TAC fighter squadrons deploying to support NATO
forces for training drills. Sea Wall, in Puget Sound,
was a joint amphibious exercise, similar to Long Base/
Quick Kick in the Atlantic later in the year.

In December, Exercise Trail Break marked the be-
ginning of STRICOM's control over joint air-ground
operations. Conducted in the Camp Drum area in New
York, Trail Break was a test for both cold-weather air-
borne and close-support operations and the new unified
command. Both proved highly successful.

From that point on, STRICOM supervised a rapid
series of joint exercises. Among them were Red Hills
at Fort Bragg, N. C., and Fort Campbell, Ky.; Strong
Arm/Great Bear in Alaska; Banyan Tree 111 in Panama;
Bristle Cone in California; Track Down in Texas; and
Clear Lake/Quick Silver in Florida.

In addition to its heavy commitments to unilateral
and joint training exercises, TAC continued the routine
deployment of Fox Able rotation tactical fizhter and
troop carrier squadrons to Europe. During the year
there were twenty Fox Able deployment and redeploy-
ment movements, each averaging eighteen aircraft.

The most significant deployment, however, was
Operation Stair Step, the rapid deployment to Europe
of more than 200 ANG tactical fighters and reconnais-
sance aircraft early in November. This force comprised
seven tactical fighter squadrons and one reconnaissance
squadron, with 218 aircraft, 9,974 personnel, and 7,473
tons of equipment. The movement began on October
28, only twenty-seven days after the units were mobi-
lized and ended, without incident, on November 8.
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TAC also was able to provide the normal flow of air-
craft for special missions during FY '62. In August five .
C-130s airlifted heavy road-building equipment to Peru
for the construction of a highway through the Andes:
In September, ski-equipped C-130s resupplied and
later evacuated Ice Island Bravo off Alaska. TAC's
aerial demonstration team, the Thunderbirds, visited
South America on a good-will tour, performing before
more than 6,000,000 spectators.

While FY 62 was a time of dynamic change for TAC
and a general broadening of its obligations, it also was
a period of accelerated growth, Four new tactical
fighter wings were authorized and either have been or
soon will be activated. These are the 12th, 15th, 355th,
and 388th, In addition, the 4420th and 836th Combat
Support Groups were activated at the start of FY '63.

One of the most important additions to TAC’s re-
sources during the vear was the F-110 tactical fighter,
the Air Force version of the Navy's highly successful
F4H. It will join the F-100 and F-105 to form TAC's
family of supersonic strike aircraft. The RF-110 con-
figuration eventually will enhance TAC's aerial recon-
naissance posture. Another significant newcomer was
the C-130E, latest model of the remarkable Hercules
family, which will appreciably increase TAC's combat-
airlift capabilities.

With the addition of new wings, TAC prepared to
increase its base structure by adding MacDill AFB and
Hurlburt AFB (Eglin No. 9) in Florida, bringing to
thirteen the number of TAC-operated bases. The 31st
Tactical Fighter Wing (F-100) shifted to Homestead
AFB (SAC), Fla., and the new 388th Tactical Fighter
Wing (F-100) is programed for tenant status at McCon-
nell AFB, Kan, The new 12th and 15th Tactical Fighter
Wings will be located at MaeDill. Hurlburt will con-
tinue as the hub of TAC's counterinsurgency opera-
tions.

The future holds great promise. During FY 62, TAC
accelerated operations with KC-135 tankers in prepa-
ration for full implementation of the single-manager
jet-tanker fleet with the phaseout of KB-50s. Also
ahead is the F-111, the first truly multipurpose, all-
weather tactical fighter, and a jet transport of the C-141
type that will greatly enhance TAC's ability to provide
fast-reacting airlift for STRICOM.

TAC maintains a lively interest in the proposed
Mobile Mid-Range Ballistic Missile. Although TAC
does not operate ground-to-ground tactical missiles, it
is responsible for training missile crews for overseas
theaters—at the 4505th Missile Training Wing, Orlan-
do, Fla. As TAC views it, the MMRBM will permit a
realistic dispersal of deployed tactical fighter units and
at the same time provide flexibility in the use of them.

The significance of TAC's accelerated activity in FY
‘62 and a clue to what lies ahead were emphasized re-
cently by General Sweeney.

“The importance of tactical airpower is increasing
because it possesses the quality of flexibility that is
essential to our survival in this age.... We are ready at a
moment’s notice to meet the challenge presented by an
aggressor nation, no matter how large or small the
challenge may be."—Exp
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Lt. Gen. Hobert M. Lee has been Com-
mander, ADC, sinee March 1961. A
flver who started outl in the eavalry,
he helped develop teamwork concepis
for airground forces before World
War Il and during the war served in
Europe, He has served in a number of
important command and staff posts,
and from 1958-39 was Chief of
Staff, UN and US Forees in Korea.

space defense are discharged by the dual-oriented

Air Defense Command. From his headquarters in
Colorado Springs, ADC’s Commander, Lt. Gen. Robert
M. Lee reports to the United States Air Force Chief of
Staff as a major air commander and to Commander in
Chief, North American Air Defense Command as a
component of that international aerospace defense or-
ganization.

In discharging its mission of organizing, training,
equipping, and providing to CINCNORAD combat-
ready aerospace defense forces, ADC makes an im-
pressive contribution to the North American Air De-
fense Command (NORAD). Approximately seventy
percent of the men and equipment of NORAD come
from ADC. These include more than 110,000 personnel
and a capital investment of nearly 38 billion, repre-
sented in early waming, command and control, and
weapon systems extending from the Arctic to the Rio
Grande and for several hundred miles off both ocean
coasts,

In recent vears, ADC has been faced with the dif-
ficult and expensive task of building a defensive capa-
bility in space while still maintaining and improving
its defenses against bombers. The space threat has
been added to the air-breathing threat, and survival
demands a capability against both.

In its continuing efforts to achieve such a dual capa-
bility, the Air Defense Command—during the year
ending July 1, 1962—witnessed a number of significant
changes:

o The modernization of the fighter-interceptor
force was essentiallv completed with the acceptance
of the last of the present production of F-101s and
F-106s. ADC's fighter-interceptor force is now all
Century series.

e The last of eight Bomarc sites in the United

A[ R Force responsibilities in the vital area of aero-
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States became operational in January 1962 at Niagara
Falls.

e The Semi- Automatic Ground Environment
(SAGE) Sector at Sioux City, lowa, was put into oper-
ation in December 1961, This event marked the com-
pletion of the SAGE system within the United States.

e The eastward extension of the Distant Early
Waming Line from Cape Dyer on Baffin Island to the
east coast of Greenland was completed in the late
summer of 1961, The extension, known as DEW-EAST,
Imnjists of four sites across the southern part of Green-
and,

e To further extend its early-warning capability,
ADC took over, on July 1, 1962, the radar stations and
fighter-interceptors stationed in Iceland. MATS had
previously controlled these forces. Because NORAD
is limited to operations in the United States and Can-
ada, defense arrangements in Greenland and Ieeland
are handled by ADC for the Air Force.

¢ In a three-part agreement, aimed at improving
the air defense capability of Canada, the Air Force,
through ADC, transferred sixty-six F-101Bs to Canada.
In return, Canada took over operational and funding
responsibilities for eleven Pinetree radar sites pre-
viously manned by ADC personnel. The first site, at
Beausejour, was transferred to Canada in a ceremony
on October 1, 1961. Three other sites had changed
hands by June 30, 1962. The third part of the arrange-
ment involved the procurement in Canada of F-104
aircraft to meet Canadian and US commitments to
NATO. In addition, Canadian radar technicians and
F-101 pilots are being trained by the Air Defense
Command.

# In October 1961 three F-104 squadrons of the Air
National Guard, assigned to ADC, were federalized
and transferred to TAC for use in strengthening the

{Continued on page 138)
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AIR DEFENSE COMMAND

CONTINUED

USAF forces in Europe during the Berlin erisis. Begin-
ning in July 1961 all ANG squadrons scheduled for
permanent retention in the air defense program were
placed on alert status, ANG squadrons now stand alert
commitments as do Regular ADC units, emphasizing
ADC's policy that ANG units are part of its immediate
force capability.

o A new form of data-link communication, known
as Time Division Data Link (TDDL), became opera-
tional within the majority of the SAGE system this year,
The new system permits a considerably increased vol-
ume of communication over the old frequency division
system,

e Perrin AFB, Tex., whose mission is combat-crew
training in the F-102, transferred from Air Training
Command to ADC on July 1, 1962, Since ADC is the
principal user of F-102 graduates, the new assignment
will permit a closer integration of ADC’s combat-crew
requirements and the curriculum at the Perrin school.
Perrin is now part of ADC's 73d Air Division, with
headquarters at Tyndall AFB, Fla.

While most of these developments are related to
ADC'’s improved capability against the air-breathing
threat, the command’s capability in space also contin-
ued to improve. On July 1, 1961, the Space Detection
and Tracking Center at Colorado Springs began opera-
tions. This center maintains a continually updated
catalog and inventory of all man-made objects in space.
These include not only satellites but bumned-out
booster engines and other objects classified generally
as “space junk.” Every object is watched around the
clock. Sensors located throughout the free world feed
data to the SPADAT Center, which ADC operates for
NOBAD.

On July 15, 1961, the 9th Aerospace Defense Divi-
sion was activated at Colorado Springs. This is the
first ADC unit whose area of responsibility is not
confined to a specific geographical area. It is also the
first Air Force organization with a twenty-four-hour-a-
day mission in space. Tt controls sensor sites at Shemya,
in the Aleutians, and Laredo, Tex., as well as the
BMEWS system and the SPADAT Center.

To further augment its space capability ADC's 9th
ADD assumed control of the two BMEWS sites at

AlR DEFENSE COMMAND

Headquarters, Ent AFB, Colo.

Clear, Alaska, and Thule, Greenland, on January 1,
1962. To aperate these and the third site at Fylingsdale
Moor, England ( expected to be completed next year),
the Tlst Surveillance Wing was activated on the same
date. Thus all organizational machinery now is in place
to assure the effective discharge of ADC's new space
responsibilities.

To be effective, an aerospace defense force must
first be able to survive a surprise attack. Steps to ensure
such survival were also taken by ADC during the
past year. As one effort in this direction USAF began
construction in the summer of 1961 of an impregnable
underground shelter for the NORAD Combat Opera-
tions Center. Excavation has now been completed on
this project, and the design and testing of equipment
is under way. When completed, the new underground
NORAD COC will house vital terminal elements of
the SPADAT system, the BMEWS system, and the
command and control system for aerospace defense.

To Further enhance survival, ADC has instituted a
new Alert and Dispersal Plan for its fighter forces.
One-third of ADC's fighter-interceptors are now on
instant alert. To maintain this alert, ADC combat
crews are working a seventy-five-hour week. In addi-
tion, a comprehensive plan for dispersing fighter air-
craft to less likely target areas in the event of ballistic
missile attack is in the process of implementation.
Aireraft-handling facilities at smaller cities throughout
the country have been included in the plan. Most of
the personnel to operate these facilities will come from
Reserve Recovery Groups, demonstrating again that
ADC’s Reserve Forces are “ready now.”

‘While these changes have been in progress through-
out the command, ADC has also been busy at its pri-
mary business of maintaining a current tactical effec-
tiveness against today’s threat. To keep its forces at
a razor-edge of efficiency, the command employs a
continuing series of tactical evaluations and opera-
tional-readiness inspections. Using its own fHeet of
B-537 bombers and T-33 trainers and with a consider-
able assist from SAC bombers, ADC constantly runs
attacks against its air divisions and sectors. These
unannonnced raids are as realistic as the command can
make them, employving ECM, chaff, and all known

Commander
Lt Gen. Robert M. Lee
25th Air Division 26th Air Division 28th Air Division 28th Rir Division
(SABE) (SAGE) (SAGE) (SAGE)
McChord AFB, Wash. Hancock Field, N.Y. Hamilton AFB, Calif. Richards-Gebaur AFB, Mo.
30th Air Division 324 Air Divisien Sth Aerospace Defense B4th Air Division 73d Air Divisien
(SAGE! (SAGE) Division (Defense) {Weapans)
Truax Field, Wis, Okiahoma City AFS, Okla, Ent AFB, Colo. Stewart AFB, N.Y. Tyndall AFE, Fla.
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ADC's RC-121 “airborne radar sites,*
carrving technicians and several tons
of electornic gear, operate round the
elock off the Pacific and Atlantie
coasts, This is a ecrew of Air Defense
Command technicians hoard a1 work
seanning  Atlantic waters. Two wings
extend ADC's  land-bazed systems.

evasive tactics. So skilled have the SAGE teams be-
come, because of repeated exercises such as these,
that they have regularly “knocked down” over the past
two years an impressively high percentage of the in-
vaders—a percentage several times greater than the
predictions of not too many years ago. ADC's fighter
force is runming intercepts at altitudes and speeds
that, a few short years ago, were only dreams. Their
kill capability has also increased many-fold.

These facts were adequately borne out at the ADC
Fighter-Interceptor Meet at Tyndall AFB, Fla., in
October of 1961. At this meet, known as William Tell
I1, the command’s fighter-interceptors achieved the
best scores in history. At the coneclusion of the meet,
ADC's Commander, Lt. Gen. Robert M. Lee, said that
“had we been using live warheads, we would have
scored kills on 137 out of 142 targets.”

In the fall of 1961, the NORAD exercise known as
Sky Shield II gave the entire command practice in
working under electronic countermeasures, communi-
cations jamming, and navigational-aid interferences.
These are conditions approaching what might be faced
in an actual attack. While there was no box score for
Sky Shield II, since this was not the purpose of the
exercise, the 6,000 sorties flown by NORAD forces
were highly suceessful from all points of view. NORAD
Commander in Chief, Gen. Laurence S, Kuter, called
this total operation “the greatest exercise in informa-
tion analysis, decision-making, and action-taking in
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ADC personnel at Emt AFB, Colo.,
study typical spacecraft orbital paths
as part of training operations for work
with ADC's Space Tracking and Sur-
veillanee Center at Eni. SPADATS
has job of cataloging space vehiecles,

continental aerospace defense in all our history.”

While ADC thus continued to make progress in its
defenses against the manned bomber, there were dis-
turbing indications that the threat, too, continued to
grow. The Moscow Air Show in July 1961 paraded a
whole new series of aircraft for the Red Air Force. The
Soviet Minister of Defense, Marshal Malinovsky,
openly boasted of a standoff bomber, “capable of de-
livering a rocket-nuclear blow from afar without enter-
ing the zone of defense.” The ballistic missile portion
of the threat continued to be a source of deep concern
to everyone in the aerospace defense business.

The situation boiled down essentially to this: Air
Defense Command was performing all four of its basic
functions—Detection, Identification, Interception, and
Destruction—well against today’s bomber threat.
Against an expected sophistication of that threat and
more especially against the threat from ballistic mis-
siles and from space, the command’s position was not
as good. Two of the four basic functions—detection
and identification—were on the way to being satisfied
in the space age. The other two functions—interception
and destruction—were still matters of urgent priority.

With confidence in its current capability but with
concern for the future, the Air Defense Command thus
continues to fill its role as a vital element of USAF's
counterforce capability, as a significant part of the
deterrent effort, and as the force that must ensure
survival if deterrence fails.—Exp
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Gen. Truman H. Landon became Com-
mander in Chief of USAFE in July
1961. He succeeded Gen. Frederie H.
Smith, Jr., until recently wos USAF's
Viee Chief of Stff. A bomber com-
mander in the Pacific in World War 11,
General Landon was previously DCS
Personnel, Commander of the Carib-
bean Air Command, and prior to that
wans the USAF Inspector General

crisis—for an over-all buildup of US military

strength during the past year stimulated growth of
the United States Air Forces in Europe into the
strongest American air command ever maintained
overseas during peacetime,

Air National Guard units and Reservists from across
the nation were called to active federal service in late
summer of 1961, and within weeks wing headquarters,
squadrons, and support units totaling more than 10,000
men and 250 aircraft were deployed to Europe.

Meanwhile USAFE continued previously announced
weapon-conversion programs to build up command
strike power with an additional wing of F-105 Thun-
derchiefs and introduction of the “B” model of the
TM-76 Mace tactical guided missile.

The immediate major buildup began in early No-
vember as eight squadrons of tactical-fighter and re-
connaissance aircraft flew the Atlantic to USAFE bases
in France, The overseas deployment of the combat-
ready F-86 Sabrejets, F-84F Thunderstreaks, and RF-
84F Thunderflashes was completed without major in-
cident, the largest peacetime aerial transfer of military
aircraft to Europe on record.

Later in November, three additional squadrons of
F-104 Starfighters, also former Air National Guard
units, were airlifted to Europe.

Welcoming the units to Europe, Gen. Truman H.
Landon, USAFE Commander in Chief, stressed the
USAFE combat role, pointing out the “principal mis-
sion of this command is the defense of Western Europe
and the support of US military and civil agencies in
its geographical area.”

The federalized Air National Guard units returned
to the US during June and July of 1962. As their con-
tribution to command strength and know-how, they
left four squadrons of F-84F Thunderstreak tactical

PRESIDENTI.’LL orders—in the Face of the Berlin
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Responding to the tense international situation
created by Red threats to Berlin, USAFE in the past year effectively
and efficiently contributed to the beefing uvp
of US strength in Europe ordered by the President . . .

UNITED STATES
AIR FORGES
IN EUROPE

fighters to equip the newly formed 366th Tactical
Fighter Wing in France; a strengthened command air-
craft control system for close ground support, now
manned by Air Force Regulars; improved base facili-
ties at Phalshourg, Chaumont, Chambley, Etain, and
Dreux; and provided command planners with valuable
experience in high-speed deployment of US-based air-
craft to standby bases overseas.

While the attention of the free world was focused
on the deployment of additional men to Europe,
USAFE continued its everyday task of remaining com-
bat-ready for any eventuality.

To perform its job, the command has the equivalent
of fourteen combat and transport wings and maintains
more than 400 installations and sites including thirty-
two major bases.

Headquartered at Lindsey Air Station, Wiesbaden,
Germany, USAFE has responsibility for US interests
in fifteen nations extending from the British Isles east
to Pakistan. In addition to combat commitments to the
North Atlantic Treaty Organization, its more than 75,-
000 military personnel provide logistical support to the
forces of the European Command, carry out Air Force
responsibilities of the Military Assistance Program in
the European area, provide command-wide aeromedi-
cal service, and operate air search and rescue missions
from the North Atlantic to the Indian Ocean.

USAFE’s inventory of more than 1,000 tactical air-
craft covers the four classic functions of airpower:
Strike, Defense, Reconnaissance, and Transport.

By far the greater number of aircraft and missiles
support USAFE’s strike capability. This mixed force
is in an around-the-clock alert posture seven days a
week and could be launched at any time regardless
of weather.

Strike aircraft include the F-84F Thunderstreak,

{Continued on following page)
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the F-100 Supersabre, the F-101 Voodoo, and the F-105
Thunderchief. The Mace tactical missile provides
USAFE with a missile capability.

For its air defense role, USAFE utilizes the super-
sonic F-102 Delta Dagger and F-104 Starfighter.

USAFE’s reconnaissance wings stationed in Eng-
land and France are equipped with all-weather RB-686
and RF-101 aireraft.

The intratheater transport force, the 322d Air Di-
vision (Combat Cargo), uses C-130 Hercules troop
carriers and C-124 Globemasters to operate a sched-
uled air cargo service throughout the command. In
addition it is employed in joint training with the US
Army for movement of tactical units, aeromedical evae-
nation, and numerous special missions. The transport
force can be readily augmented from the United States
when necessary, as was demonstrated in the Lebanon
crisis of 1958 and USAFE support of the United Na-
tions in the Congo.

Upon arrival in Europe last vear, the federalized
Air National Guard units were introduced immediately
into the continuing USAFE combat-readiness training
program to achieve and maintain maximum capability
for any eventuality,

The combat-readiness program includes operational
readiness inspections in which units are placed on
mock wartime alert and required to perform all tasks
short of firing on an enemy. Live gunnery rocket and
bombing training is a necessary requirement for units
stationed in Europe. The large USAFE air base,
Wheelus, at Tripoli, Libyva, on the North African coast
of the Mediterranean, serves as an excellent facility
for this type of training and for MATS throughout the
area.

Strenuous exercises and maneuvers sponsored by
both USAFE and NATO provide realistic training
throughout the year. A few of the major exercises of
the past twelve months in which the USAFE units flew
include: Checkmate, an international maneuver di-
rected by NATO to perfect the defense capability of
land, sea, and air forces; Roval Flush, an annual recon-
naissance photography competition ineluding aircraft
from the US, Great Britain, Canada, Germany, Bel-

CONTINUED

gium, and France; Wind Drift, a combined maneuver
of US Army and Air Force units; Long Thrust, battle-
group size NATO field exercise in West Germany, in
which US pilots, flying both fighter close-support and
reconnaissance missions were part of an international
air arm including aireraft of the German and French
forces; Grand Slam, a joint NATO Central Army
Group and 4th Allied Tactical Air Force exercise.
Grand Slam was the first military maneuver organized
and directed jointly by NATO Army and Air Force
commands located in Germany. The big exercise
stressed close air support, interdiction, reconnaissance,
and attack missions,

A close look at the operating techniques and pro-
cedures of US NATO allies is provided by the Squad-
ron Exchange Program of Air Forces, Central Europe.
Under the program, begun some eighteen months ago.
US detachments of four to twelve pilots with aircraft,
ground crewmen, and communications men operate for
two-week periods from the bases of fellow NATO
members, The NATO units, in turn, use the facilities
of the USAFE bases,

Purpose of the exchange is to train personnel in
performing combat missions from unfamiliar airfields
and to familiarize air and ground erews in operating
procedures of other NATO units.

Allied aircraft taking part in the program include
French Super Mysteres, German Mark VI Sabrejets,
British Canberras, Norwegian F-86s5, Danish F-100s,
and Belgian and Dutch F-84s. Now in its second vear,
the Squadron Exchange Program is considered by
NATO planners a single most effective instrument in
building friendship and solidarity among NATO air
forces,

During the vear USAFE continued to make history
with the world’s greatest geographical airlift—Opera-
tion New Tape—the UN-requested air transport to
and from the Congo. USAFE, working with the Mili-
tary Air Transport Service but retaining operational
responsibility for the mission, by July of 1962 totaled
more than 1,280 sorties, hauling approximately 8,665
tons of cargo and 57,714 UN passengers from seventeen
nations to or from the Central African nation. In miles
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Speedy reaction 1o cull of the klaxon is demonstrated by these pilots and erewmen of 151st F-1 Squadron, one
of the ealled-up Guard units, as men streak for their F-104s in the alert hangar at USAFE’s Moron AB, Spain,

flown, the two-year-old Congo Airlift had become the
longest in history. The safety record of the giant lift
is unsurpassed. The entire operation, involving more
than 33,000 flying hours, has been carried out thus far
without a single flying accident.

Top Air Force honors were awarded a erack USAFE
wing during the year. On June 12, 1962, Gen. Truman
F. Landon presented the Air Force Outstanding Unit
Award to the 81st Tactical Fighter Wing at BAF 5ta-
tion, Bentwaters, England.

The highest unit citation awarded to USAF units
in peacetime was made in recognition of the pioneer-
ing efforts of the 8lst in developing an advanced all-
weather capability for tactical-fighter aircraft during
the period March 28, 1959 to June 30, 1961.

In other developments, USAFE is backing a stren-
uous program of savings by individual families and a
policy of “Buy-American” in response to President
Kennedy's appeal to stem the flow of gold from the
US. Objective of the savings and investment program
is a reduced gold flow output of about $13 million.

In July 1962, twin-engined jet T-39 Sabreliners
arrived in the command to initiate a program that will
eventually phase out the famed C-47 Gooney Bird.
First to receive the T-39 was Wiesbaden Air Base.

In November 1961, USAFE wrote another chapter
in its long history of providing aid to people struck
by natural disaster. A C-130 assigned to the 322d Air
Division flew a nine-man medical team and 12,000
pounds of medical supplies from Germany to the flood-
stricken Republic of Somalia.

At the same time, another C-130 transport returned
to its home base at Evreux after completing a mercy
mission to Kenya, East Africa. The transport made
three food drops near Nairobi to natives suffering
near-famine following Aoods.

Shortly before Christmas, USAFE aircraft flying
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routine supply flights into West Berlin delivered more
than sixteen tons of gifts, food, and clothing to refugees
from communism living in the former German capital.

During February 1962, a shipment of some 30,000
pounds of emergency supplies was airlifted from Ram-
stein to Hamburg, Germany, to aid victims of a flood
along the northern coastal region. An additional 30,000
pounds of urgently needed donations was airlifted
from Sembach, Bitburg, Wiesbaden, and Rhein-Main,
all in Central Germany, several days later,

A new form of training began in the command
during the summer of 1962 when 122 Air Force Aca-
demy Cadets of the Class of 1964 reported to nineteen
USAFE installations for Operation Third Lieutenant.
“Third Lieutenants” have been assigned to Stateside
bases for a number of vears, but it was the first time
for the operation overseas. Purpose of the program is
to give the Cadets opportunities to see how the Air
Force lives in order that they will have a close-up view
of their chosen career.

USAFE and community relations have become virtu-
ally the same word to many Europeans. Typical of the
sustained, intense effort of the command to acquaint
its host nations with the Air Force image is the work
of the USAFE Band.

That hard-working organization of forty-four musi-
cians set a new record in its sixteen-year-old history
during May 1962 by traveling twenty-six days of the
month as the command’s musical ambassadors in
Europe. It virtually covered the USAFE area of re-
sponsibility. The band was home only five days at its
Wiesbaden Air Base duty station.

On another front, USAFE’s television station at
Ramstein was named winner of the “American Heri-
tage” contest conducted at Air Force-wide television
stations. Operated by USAFE's 7122d Support Squad-

(Continued on following page)
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Go, go, go. One
of USAFE's F-105
Thunderchiefs
gtz the takeoll
signal from 36th
Tactical Fighter
Wing crew chief,
TSgt. Richard
De Mass, The
F-105 is the newest
addition to the
command’s inven-
tory of combat
aireraft.

UNITED STATES AIR FORCES IN EUROPE

CONTINUED

ron (AFRS-TV) headquartered at Lindsey Air Station,
Wieshaden, the station won top honors for the best
presentation of the American way of life and the threat
of international communism, theme of the contest.

In February 1962, the 7272d Air Base Wing at
Wheelus Air Base, Libya, won the first annual USAFE
Commander in Chief's community relations award.
Second place went to the US Logistics Group in Tur-
key, and third was taken by the 65th Air Division in
Spain, The award is accompanied by a large silver cup
mounted on a mahogany base,

During the year USAFE combined physical fitness
with community relations as American athletes com-
peted in eleven different events sponsored by the
Conseil International du Sport Militaire ( International
Military Sports Council). The thirty-nation organi-
zation, which is headed by USAFE’s Brig. Gen. Royal
Hatch, DCS/Personnel, conducts a broad program
of sports competition for military forces of member
countries.

In Africa, USAFE elements at four scattered points
stood ready last May as Astronaut Scott Carpenter
made his orbit of the earth, As a part of the over-all
US space effort, the responsibility for contingency
recovery in Europe was assigned to USAFE. In the
European area aircraft, helicopters, communications,
and medical support were provided by hoth USAFE
and Army units. USAFE lookout points for the Scott
Carpenter orbit included Ben Guerir Air Base, Mo-
rocco; Kano, Nigeria; Nairobi, Kenya; and Salisbury,
South Rhodesia.

As a component of the United States European Com-
mand (EUCOM ), which is made up of the United
States Army, Navy, and Air Force in the European
area, USAFE is responsible to the EUCOM Com-
mander ( CINCEUR ). In addition, USAFE answers to
the Air Force Chief of Staff in Washington, D. C. on
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questions of Air Force policy and on administrative
matters related to its command over assigned units,
Finally, USAFE's NATO missions are directed by the
Supreme Allied Commander, Europe (SACEUR).

USAFE aircraft carmarked for NATO use in time of
war constitute the largest single air contribution of
any nation in the filkeen-country alliance.

The Seventeenth Air Force, headquartered at Ram-
stein, Germany, is USAFE's principal operational com-
mand. Headquarters of the Seventeenth is not only on
the same base, but is in the same building as the 4th
Allied Tactical Air Force, a NATO Headquarters,
also commanded by General Landon, The majority of
Seventeenth Air Force tactical units, in time of war,
would be assigned NATO duty with 4th ATAF. Other
major components of the 4th ATAF are the 1st Tach-
cal Air Command of the French Air Force: the 1st
Air Division of the Royal Canadian Air Force: and
the Tactical Air Division, South, of the Air Force of
the Federal Republic of Germany,

The Third Air Force Headquarters, South Ruislip,
England, is primarily a logistic command. It also acts
as a point of contact, as authorized, between US forces
and United Kingdom government agencies.

The 322d Air Division at Evreux, France, is USAFE’s
air transport organization.

The 65th Air Division, Torrejon, Spain, is the air
defense organization which protects US bases in
Spain,

The United States Logistics Group in Turkey ( TUS-
LOG), with its headquarters at Ankara, has support
responsibilities in Turkey, Greece, and Crete for all
US forces stationed there.

Seventeen critical years, from 1945 to 1962, mark
USAFE's development from an administrative organi-
zation, largely concerned with redeployment, disarma-

(Continued on page 149)
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The United States effort to achieve an anti-missile mis-
sile to destroy enemy ICBM's is approaching reality. If,
however, one should slip through, the United States Air
Force will be able to pinpoint the location of the blast
the instant it happens. The nationwide USAF Nuclear
Bomb Alarm System, built by Western Union, will per-
form this vital function.

The system literally blankets all critical target areas
with strategically located sensor devices. In the event
of a blast, two or more of several sensors would auto-
matically and instantaneously alert military and gov-
ernment installations across the country. So fast is each
sensor that it reacts to the light of a nuclear explosion,
and transmits its message . . . even if the sensor itself is
obliterated by the effects of blast or heat!

Sensors are designed to react only to a nuclear blast.
Natural “false alarms"—such as lightning or fire—have
no effect at all, And every two minutes, day and night,

©1982, Western Unlon

a built-in testing device “checks in,"” guarding against
circuit defects.

The USAF Nuclear Bomb Alarm System is typical of
how Western Union is moving ahead in all forms of elec-
tronic communications: record, facsimile, and voice/
data. Interested in knowing how these new Western
Union services can Improve your communications and
cut costs? Wire us collect: Western Union, 60 Hudson
Street, New York, N.¥.

WESTERN
UNION

CREATIVE COMMUNICATIONS
Record « Facsimile - Voice/Data



Above, constantly alert, USAFE launch \
rontrol personnel stand daty round the
clock in blockhonse st USAFE mis-
sile =ite, 38th Tacticul Missile Wing.

Right, West German Air Foree, USAFE
pilots on flight line at Phalsbourg
AB. France, home of 102d Tactical
Fighter Wing. talk over navigation in
NATO Squadron Exchange program.

UNITED STATES AIR FORCES IN EUROPE

ment, and the disposal of surplus property, into the
large combat-ready command of today.

USAFE was formed in August 1945 from the World
War II organization, known as the United States Stra-
tegic Air Forees, Europe.

The shooting war was over. United States forces
in the European Theater were involved in the rede-
ployment of hundreds of thousands of servicemen des-
tined to return to their homes and civilian life. And
there remained the formidable task of assisting in the
reconstruction of war-torn Europe and the occupation
and rehabilitation of the defeated powers.

USAFE shared in the duties of occupation, As the
initial enormous tasks were completed—such as the
inventory and disposition of surplus Air Force property
finished in 1947—the work of occupation was reduced
to routine. USAFE shrank to as few as 15,000 men
and maintained virtually no combat capability.

But ominous developments were taking place in
Eastern Europe. The Commumists continued to main-
tain a huge army on a wartime footing in the East, and
one country after another was forced into the Soviet
camp. The Western Powers were compelled to review
the missions of their occupying forces,

In 1947, United States Forees, European Theater,
wits organized and redesignated “European Command”
or “EUCOM.” Gen. Lucius D. Clay became the
EUCOM Commander in Chief and Military Governor
of Germany, In October, Lt, Gen. Curtis E. LeNay was
made Commander in Chief of USAFE.

Determination to resist Soviet aggression was grow-
ing in the West. In 1948, Soviet aggression against
Berlin provided an opportunity to harden resolution
into action, On June 18, 1948, the Soviets withdrew
from the Four-Power municipal government, and one
week later came the blockade.
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General Clay gave orders to institute the Berlin Air-
lift. General LeMay set the lift in motion by ordering
the first flight, which took off from Wiesbaden Air
Base and landed at Berlin's Tempelhof Airfield.

An Airlift Task Force was established under the
command of Maj. Gen. William H, Tunner and made
up of men and aircraft from USAFE, the British Air
Force of Occupation, and flying units of the United
States Navy. French military forces provided essential
ground support, while United States Army transport
units carried goods to airlift loading points.

USAFE was becoming more than an oceupation Air
Force, Its new mission took precise shape after the
establishment of NATO in April 1949 and an Allied
Defense Organization late in 1950,

The Korean conflict added additional urgency to
NATO plans for the establishment of an international
military organization for the defense of Europe.

In the meantime, USAFE was being prepared for
its role in NATO defense. In January 1951, the Twelfth
Air Force (now the Seventeenth Air Force) and the
3d Air Division (later the Third Air Force), were as-
signed to USAFE.

Allied Air Forces, Central Europe (AAFCE, later
AIRCENT )} was established in April 1951 as an ele-
ment of Supreme Headquarters, Allied Powers, Europe
(SHAPE } Command. The then-USAFE Commander
in Chief, Gen. Lauris Norstad, was given an additional
responsibility in the NATO defense organization as
AAFCE Commander in Chief. Combat units of
USAFE’s Twelfth Air Foree were committed to
AAFCE for operational control during emergencies
and NATO exercises,

Hereafter, USAFE continued to provide the major
United States contribution to NATQO's air capability.
—Exp.
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While the world’'s eyes are on Europe, smoldering
confticts continue in the Pacific, and it is PACAF's job to see that

they do not ignite info general war . . . a vital

Gen, Emmett 0'Donnell, Jr., has been
Commander in Chief of PACAF since
August of 1959, He served as DCS/Per-
sonnel at Hg. USAF from 1953 to
1959. At the start of the Korean War
in 1950, he set up FEAF Bomber Com-
mand in Japan. General O'Donnell
served with heavy bomb groups in the
Pacifie through much of World War I1.
He led the first B-29 raid on Tokvo.

F-100s from Clark Air Base, the Philippines, to
Thailand in May depicts the flexibility and mobil-
ity of this far-lung command in responding to a crisis.
Lt. Gen. Thomas 5. Moorman, PACAF's Vice Com-
mander in Chief, ordered the Thirteenth Air Force's
combat forces on alert. Minutes later, while staff offi-
cers at Clark Air Base were relaying the initial call to
their unit commanders, Brig. Gen. John B. Henry and
Col. David L. Evans, III, from PACAF Operations,
were ordering the launch of alerted aircraft from the
PACAF Command Center.

As pilots of the 510th Tactical Fighter Squadron
were assembling in the unit’s ready room for brief-
ings on the deployment, two Military Air Transport
Service C-124 Globemasters were airborne for Thailand
with the first of tons of equipment needed to support
the jets that would follow.

At another section of sprawling Clark Air Base,
PACAF refueling aireraft prepared to leave for their
aerial rendezvous with the F-1005 over the South
China Sea.

At 7:15 a.m. on May 15, the first of the supersonic
fighters left the Clark runway. High over the South
China Sea they met KB-50] refueling tankers. Each
fighter refueled for the three-hour flight to Thailand.

During the first forty-eight hours of the crisis more
than 280,000 pounds of equipment and hundreds of
support personnel were scheduled into the airlift pro-
gram. Loading crews worked around the clock.

In a matter of hours everything needed to establish
a complete combat air base in the field—kitchen equip-
ment as well as parts, tools, and office supplies—had
either left Clark or was scheduled for airlift in the next
few days. Personnel from other PACAF bases, needed
to support the operation, were being processed through
Clark.
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T HE Pacific Air Forces' three-hour deployment of

role in global deterrence . . .

PACIFIC
AIR
FORCES

This move, completed in a matter of hours, was
ordered by President Kenmedy and is typical of PACAF
readiness to respond immediately to assist in counter-
insurgency actions against Communist encroachment in
Southeast Asia,

Headed by Gen. Emmett O'Donnell, Jr., PACAF is
the air arm of the unified Pacific Command (PACOM).
As a member of PACOM, Pacific Air Forces has the
mission of assisting in defending the US against attack
from across the Pacific Ocean; assisting in the defense
of friendly nations in the Far East; providing air de-
fense of land masses and mobile strike forces; support-
ing the Military Assistance Program; and performing
aerial reconnaissance,

For months airmen from PACAF units in the Paci-
fic/Far East have been on duty in South Vietnam.
Training South Vietnamese airmen in tactical air oper-
ations is bringing about a steady, improved develop-
ment of that nation’s air force.

PACAF is also teamed in the airpower role with
the air forces of our Asian allies, including Japan,
Korea, the Philippines, Taiwan, Thailand, Australia,
and New Zealand. Close cooperation with these air
forces is on a daily basis.

PACAF's compact Mobile Strike Force is specially
designed for quick reaction in Southeast Asia. By
virtue of its location on forward bases, the Mobile
Strike Force has the capability to quickly initiate air
operations in any area.

In a continuing emergency, it is supplemented by
Tactical Air Command’s Composite Air Strike Force,
stationed on US bases, Such was the case in the 1962
Southeast Asia crisis,

Thirteenth Air Force's 510th Tactical Fighter Squad-
ron, deployed from Clark Air Base to Thailand in
response to the President’s order, was replaced in that
nation in the first week of June by F-100s of TAC's
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478th Tactical Fighter Squadron based at Cannon
AFB, N. M.

Tailored for use in Southeast Asia against brush-fire-
type warfare, the Mobile Strike Force is composed of
the F-100, B-57 bombers. cargo aireraft, communica-
tions and support equipment, and personnel from Fifth
and Thirteenth Air Forees and the 315th Air Division
( Combat Cargo ).

Complete equipment for operating from a forward
base is prepacked in special containers designed for
rapid on-off loading. Periodic exercises are staged to
keep the force alert to um:xpi.'ch.'l‘.] actions and to
smooth out bugs encountered in rapid deployment
operations.

Pacific Air Forces has approximately 69,000 people
and thirty-five squadrons operating from twenty air
bases in a half dozen countries. PACAF's versatility
includes tactical bombers which can deliver both con-
ventional and atomic weapons: supersonic fighter-
bombers which also have a dual capability; fighter-
interceptors for air defense; missiles; reconnaissance
aircraft: and cargo aircraft.

In no part of the world is the airpower mission
more important than in the Pacific where sea distances
are tremendous and transportation by land often is
impossible.

PACAF’s “ball park” of aerial responsibility covers
nearly forty percent of the carth’s surface. The com-
mand has units and bases in Okinawa, Japan, Korea,
Taiwan, the Philippines, and Hawaii. Headquarters
for this vast network of offensive and defensive forces
are at Hickam AFB, Hawaii. Individually, those air
forces of SEATO and ANZUS allies are not large. Col-
lectively, they have more squadrons than PACAF.

In addition to these alliance air forces, PACAF can
count on the potent Chinese Nationalist Air Force.
Operating against the Communist MIGs over the Tai-
wan Strait in 1958, the Chinese Nationalists ran up a
reported 16-1 kill ratio against the Red jets and played
an important part in turning back an aggressive thrust
of major proportions.

Symbolic of mutnal detormination of the US and Thailand
to forestall Communist aggression in the troubled East,
a Thai Air Foree airman stands guard az a USAF C-130
transpaort, loaded with vital cargo, taxis down the runway,

Before July 1, 1957, Far East Air Forces in Japan
was responsible, as the air component of Far East
Command, for air defense of the Pacific.

On that date Headquarters Pacific Air Forces was
formed at Hickam AFB as the air component of the
consolidated Pacific Command. For the first time in
history, all United States Air Forces combat forces in
the Pacific were to be placed under a single com-
mander.

Highlights of PACAF activities during the period
July 1, 1961, to June 30, 1962, include:

September 1961—PACAF’s 6102d Air Base Wing
at Yokota Air Base, Japan, was selected to receive the
USAF semiannual Flving Safety Award. Commanded
by Col. Eric T. de Jonckheere, the 6102d was accident-
free during 9,020 hours of flving from January 1, 1961,

{Continued on follmwcing page)

PACIFIC AIR FORCES
Headquarters, Hickam AFB, Hawaii

Commander in Chief
Gen. Emmett 0'Donnell, Ir.

I |

Sth Air Force 13th Air Force
Hq., Fuchu AS, Japan Hg., Clark AB, Luzon, P.I.
Lt. Gen. Jacob E. Smart,  Maj. Gen. Theodore A. Milton,
Commander Commander

Air Task Ferce 13, Provisional
Ha., Taipei, Taiwan

315th Air Division
{Combat Carge)
Hq., Tachikawa AB, Japan
Brig. Gen. Theodore G. Kershaw,
I Commander

Hawaiian Air Defense Division
(326th Air Division)
Wheeler AFB, Hawaii

Attached Units
Weather wing
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Security wing
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(Qxan AB, Korea
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to June 30, 1961. The unit flies T-33 trainers, C-47
transports, and H-19 helicopters.

October 1961 —-PACAF hosted the eleventh annual
medical conference at Clark Air Base, Philippines.
More than 350 Asian and USAF doctors attended the
three-day exchange of medical views.

November 1961—-PACAF was honored by the Air
Force Accounting and Finance Center for having the
most improved command in Group Il ratings for ac-
curacy and timeliness in submitting financial data to
the center,

During 1961 announcement was made of the entry
of three new types of equipment into the command.
Scheduled to begin integration into the PACAF arsenal
at various bases were the F-105, T-39 utility trainer,
and the Mace missile.

January 1962—PACAF witnessed establishment of
a new Southeast Asia communications region with
headquarters at Clark Air Base, as a unit of the Pacific
Communications Area of the Air Force Communica-
tions Service. The new organization offers a single
manager for communications operations in the Fhilip-
pines, Taiwan, Guam, and Southeast Asia and provides
PACAF with a fully integrated communications sys-
tem,

January 1962—FPACAF units joined with US Army
and Philippine air and army units in Exercise Great
Shelf, a simulated combat exercise. PACAF provided
air defense and close support for ground units. The
315th Air Division ( Combat Cargo) airlifted personnel
and equipment connected with the excercise.

April 1962—In a SEATO exercise—Air Cobra—
PACAF units joined with airmen from Thailand, Aus-
tralia, and France in joint aerial operations designed
to improve and coordinate efforts of the four allied
air forces. Air Cobra was held in Thailand.

The USAF's highest award for aviation maintenance
—the Daedalian Maintenance Trophy—was presented
to PACAF's 3d Bombardment Wing at Yokota Air
Base, Japan,

Additionally, two PACAF units received the USAF
Outstanding Unit Award. The 315th Air Division was
honored for the first six months of 1961 for combat
effectiveness and instant reaction capability in support
of allied forces throughout the Pacific and Southeast
Asia. Detachment 2, 314th Air Division, received the
award for its outstanding achievements in the field of
photo reconnaissance.

April-May 1962 — Cen. Emmett ODonnell, I
CINCPACAF, toured major cities in Australia and
New Zealand as official US representative to the
twentieth annual commemoration of the Battle of the
Coral Sea,

May 1962—Thirteenth Air Force's 405th Fighter
Wing sent F-100s into Thailand at the start of the
Southeast Asia crisis. The F-100s joined PACAF F-102s
already in Thailand for routine training and were fol-
lowed up by more than 280,000 pounds of equipment
and hundreds of support personnel in a matter of
hours. The 405th is part of PACAF's Mobile Strike
Force. ( These units were later augmented by the entry
of Tactical Air Command CASF elements.) PACAF's
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USAF F-102A jeis and Roval Thai Air Foree F-86s fly over
Wat Prasri Mahadhat near Bangkok in acrial salute to Thai-
land, host nation for the SEATO exercise, “Air Cobra.”

Mobile Strike Force elements reached Thailand ap-
proximately three hours after being alerted.

Also in May, PACAF received the National Safety
Council "Award of Honor” for the year 1961, The com-
mand witnessed a ground accident reduction of 16.54
percent,

July 1962—PACAF units in Hawaii, Japan, Taiwan,
and the Philippines hosted a group of 113 Air Force
Academy Cadets (Class of 1964) on a summer tour
of the Pacific/Far East.

Special training for PACAF aircrews during the
1961-1962 period included jungle-survival training at
a school operated by the Royal Air Force near Singa-
pore.

A similar school, to be operated by PACAF’s Thir-
teenth Air Force in the Philippines, was programed
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Below, PACAF F-10k provide air
cover for ground forces during recemt
transpacific exercise “Long Pass.”

- B
X

-

Below, a PACAF airman, armed with a
shotgun, marks a lonely but vital vigil
on guard doty at Yokota AB, Japan.

Earlier this year the President ordered, at the request of the Royal Thai govern-

mient, I.?" ll1i“li|-!'}

forces 1o the Southeast Asia kingdom threatened by Com-

munizt aggression. Above, pilots of F-102A: from elements of US forees sent
te Thailand, working alongside their Roval Thai Air Foree counterparts, check

out last-minute

for late summer 1962 activation. Approximately 1,000
PACAF airmen would attend the course each vear.

More than a combat force of men and machines,
PACAF airmen thronghout the Pacific, Far East, and
Southeast Asia serve as a bridge of understanding to
people of many nations,

Individual touches of kindness and organized assist-
ance by whole units occeur daily. From one airman’s
small contribution to an orphanage to a mass airlift of
emergency rations to flood victims, PACAF offers liv-
ing proof of America’s concern for people everywhere.

Each of these humane, ft'i:'rl.l“:r acts ]1:_‘!11.\; promote
better understanding and cooperation between the US
Air Force and its host publics. Probably nowhere else
in the world is USAF’s people-to-people program more
active or more appreciated.

AIR FORCE Mogozine » September 1962

details before boarding their aircraft and starting mission.

Community relations programs are very much alive
with constant activity wherever PACAF airmen are as-
signed. From student exchange programs and organiz-
ing Little League baseball clubs to emergency air-
lifting of non-US citizens who require immediate and
special medical attention, every member of the
PACAF is a personal representative of the American
way.

“Friends through Understanding” is the theme of
both impromptu and planned acts designed to benefit
bath those who give and those who receive. Such ac-
tivity, the norm rather than the unusual throughout
Pacific Air Forces bases and sites, constantly wins
friends for the United States and helps cement rela-
tionships between the US and her allies in the Pacific
area.—Exp
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Lt. Gen. Joe W. Kelly, MATS Com-
mander since June 1960, flew the air-
mail in 1934, a vear after completing
pilot training. In World War Il he led
a Martin B-26 bomb group in Europe,
Inter spent five years in SAC. From
1953 1o 1958 he headed Air Foree con-
gressional linison in Washington, com-
manded Air Proving Ground Center
before assuming his present post.

Transport Service, commanded by Lt. Gen. Joe W.

Kelly, came of age as the global-reaching airlift arm
of United States national policy.

Coming of age after a mere fourteen years of ex-
istence might nnrln:ﬂl}' seem somewhat precocious—
until it is recalled that MATS was forced to skip the
formative years of infancy altogether. Formed in June
1948 from elements of the World War I Air Transport
Command and Naval Air Transport Service, MATS
in its first month was committed to fourteen months
of sudden maturing in the crucible of the Berlin Air-
lift.

Operation “Vittles,” as that blockade-breaking ven-
ture was known, made “airlift” a household word—
and set the pattern for almost impossible achievement
for the years to come.

The blockade of Berlin, and then the Korean War,
hammered home the point that a ready means of global
airlift had to be made available to our combat forces.
The problem—one which had to compete with many
other complex military problems—how to use such
airlift potential in peacetime to keep it thoroughly
trained for sudden and urgent demands . . . and how to
equip it?

For many years, when it still seemed reasonable
to assume that cold-war excursions requiring global
airlift would be the exception to the peacetime rule,
it seemed most logical to exercise an airlift organi-
zation in the constant reinforcement and resupply of
overseas bases and treaty alliance forces. For that
reason, a good part of MATS airlift training hours
were used for this daily logistical support of the over-
seas theaters—flying scheduled missions on fixed routes
or “channels.”

With this practice, costly weapon and supply in-
ventories were slashed through speed of distribution,

IN FISCAL year 1962, the Air Force Military Air
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United States national policy .

Recognizing that the cold war is a way of life rather
than a series of interruptions to normal operations, MATS

has come of age as the global airlift arm of
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most overseas depots were eliminated, and personnel
pipeline times were greatly reduced. At the same time,
MATS people along the air routes—supply, mainte-
nance, aircrew, cargo handling, terminal, and all the
rest—had the advantage of the continuous and realis-
tic training that would enable them to accelerate to
emergency workloads at a moment’s notice whenever
it might become necessary.

But was this the best possible type of global air-
lift training? To a degree it was, since the routes were
those that would be used in war and had to be kept
open and operational. And the airlift crews themselves
had to know the routes—in all types of weather—as
well as they knew their own names,

Unquestionably, the theater commanders would re-
quire a great deal of logistical support in war or emer-
gency—but, on the other hand, could we expect the
war to be based entirely on fixed routes and schedules?
In addition, wasn't the nature of logistical airlift such
that the commercial airlines could be depended upon
to help with a great deal of it? As another considera-
tion, although joint tests and exercises with the Stra-
tegic Air Command and Tactical Air Command were
certainly of prime necessity, where did they leave
the Army?

Clearly, as the nuclear deterrent was built up,
the likelihood of small wars became more prominent,
and the airlift of massive Army forces to distant lands
became an urgent requirement.

Above all, it had become all too obvious that the
cold war was a way of life rather than a series of
interruptions to normal operations. Certainly, then, a
military airlift force such as MATS had to be geared
to this reality.

Thus, a realignment of MATS toward a more purely
military configuration was strongly indicated. In no
single previous year has the progress toward this goal
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been as marked and as widespread as in fiscal year
1962.

First, the evolution of MATS from a quasi-airline
mode of operation—flying routine scheduled missions
along fixed and well established air routes—to a proven
military airlift command, specializing in strategic mo-
bility exercises with all the combat arms of the Depart-
ment of Defense, and in special assignment airlift to
the remotest ends of the earth, was an accomplished
fact.

Whereas, for example, only eighteen percent of the
airlift capability was devoted to a special assipnment
airlift in FY ’60 (about 300 missions per month),
by the end of FY '62, fifty-five percent of the capabil-
ity was being flown on unscheduled, point-to-point
operations at a rate of more than 700 special missions
per month,

At the same time, airlift exercises with Tactical Air
Command, Continental Army Command, US Strike
Command, and unified theater forces grew from 24,000
flying hours in 1960 and 358,500 in 1961, to 94,000 hours
—with a forecast of more than 116,000 hours for next
year.

As a result, the commercial airlines took over more
and more of the scheduled logistical airlift. By the end
of the fiscal year, they were handling better than fifty
percent of the traffic on the transoceanic channels.
In fact, the airlines received an estimated %185 million
for overseas airlift in fiscal 1962.

The second change that marked the fiscal year was
the heightened pace of MATS airlift and technical
service activities in the related technologies of mis-
siles and space exploration. The strategic airlift force
Hew close to 800 special missile airlift missions, carry-
ing 30,000,000 pounds of missiles and associated cargo
for the Army, Navy, and Air Force—including the
Titan, Minuteman, Pershing, Polaris, and Skybolt.

The Atlas boosters that hurled Lt. Col. John Glenn
and Lt. Cmdr. Scott Carpenter into orbit took their
first rides in the cargo compartments of MATS C-133s

(Continued on page 157)
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MATS delivers Army troops faster than ever with s 45
new Boeing C-135 Stratolifters. In July, MATS swapped
two battle groups between US and Germany in 4514 hours,

Parareseue men ALC John Heitsch and SSgt. Ray McClure
show Brig. Gen, Joseph A. Cunningham, Air Rescue Serviee
Commander, where they jumped from 5C-54 to aid Astro-
naut M. Scott Carpenter until Navy arrived to pick him up.

Commander
Lt. Gen. Joe W. Kelly

Western Transpart Air Force
Hq., Travis AFB, Calif.

Air Rescue Service (ARS)
Hg.. Orlanda AFB, Fla.

e
]

1254th Air Transport Wing
Washington, D.C.

Air Weather Service (AWS)
Hy., Scott AFB, 111

1707th Air Transpart Wing
Tinker AFB, Okla,

Eastern Transpert Air Force
(EASTAF)
Ha.. McGuire AFBE, NI

Air Photographic and Charting
Service (APCS)
Hg., Orlando AFB, Fla.

— e —_—

i

1405th Air Base Wing
Scott AFB, L
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DOWN-RANGE TRACKING

RADAR BOMB SCORING

more than 15 years of

THERE'S NO SUBSTITUTE FOR EXPERIENCE

Orbital Satellite Tracking — Discoverer, Midas, Mercury — Over three years of proven field
experience in all aspects of satellite tracking.

Down-Range Tracking — Reeves equipment, installed in the early days of Canaveral and
White Sands, is still functioning with proven accuracy after nine years of continuous use.

Radar Bomb Scoring — Fifteen years of proven experience in the design, instaliation, and
servicing of complex radar equipment for the scoring of simulated bombing runs.

Whatever your radar requirements may be, Reeves has technical, production, and field-
proven experience to meet your requirements.

REEVES INSTRUMENT CORPORATION

A Subsidiary of Dynamics Corporation of America » Roosevelt Field, Garden City, New York
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New Lockheed C-130E, with improved range and payload, flies Atlantic nonstop with normal load, Pacific in one stop.

—from the manufacturer’s plant in California to the
launch complex at Cape Canaveral.

While those gentlemen were orbiting the earth,
aircraft and crews of MATS Air Rescue Service were
also deployed around the globe—although flying 100
miles lower and 17,000 miles an hour slower than the
Astronauts, Commander Carpenter’s unprogramed
splash point in Aurora 7 brought the new ARS parares-
cue teams into action. Two Air Rescuemen parachuted
from an SC-54 to assist the Astronaut and placed a flo-
tation gear around the space capsule to prevent its
sinking. This, actually, was simply a logical extension
of the basic mission of Rescue, which celebrated its
sixteenth birthday in May 1962. In those years, Rescue-
men have flown more than 43,000 missions adding up
to a third of a million flying hours, have found and res-
cued from almost certain death 8,300 persons, aided
more than 52,000 others, and saved eighty-four air-
eraft from destruction,

As it rounded out twenty-five years of achievement,
the MATS Air Weather Service also expanded its
natural horizons, both in meteorological observation
and forecasting and in its new role as single manager
for aerial sampling. Firmly implanted in the space
age, AWS worked with the National Aeronautics and
Space Administration, the US Weather Bureau, and
other scientific agencies in the data-evaluation phase
of the Tiros III weather satellite experiment. And,
rounding out the support provided by strategic air-
lift and rescue services, AWS went all out with
weather-reconnaissance flights, observations and fore-
casts, and weather-radar manning to support the orbi-
tal Mercury shots,

The Air Photographic and Charting Service of
MATS continued to measure and map the globe, and
to complete its assigned missile-launch-site geodetic
surveys on schedule. Total global photo-mapping com-
pleted by APCS during FY '82 comprised 278,000
square miles. In its other techmical specialty, docu-
mentary motion-picture photography, APCS was nomi-
nated for an award by the Academy of Motion Picture
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Arts and Sciences for the film, “Breaking the Language
Barrier,” the first Air Force film ever to be so honored.

The third feature to distinguish FY '62 for MATS
was the call to active duty of certain Air Reserve
Forces in connection with the Berlin buildup. On Oc-
tober 1, 1961, six Air National Guard C-97 airlift
squadrons and eight Guard Air Weather Flights joined
in full partnership with MATS on full-time active duty.
More than 500 individuals of the Air Force Reserve
joined these units to bring them to full strength. Five
Air Rescue Squadrons of the Air Force Reserve also
volunteered for limited periods of active duty, both
for Operation Stair Step in which TAC fighter units
were deploved to Europe, and for the Mercury orbital
shots,

The fourth change to mark FY '62—and the one
to which, actually, all the others were geared—was
the true beginning of airlift force modernization, By
the end of the year, forty Boeing C-135A and -B
Stratolifters were assigned to EASTAF and WESTAF,
the remaining five to be delivered by August 1962,

The big jets made their first formal operational
appearance in the fall of 1961 during a troop rotation
to Korea. Each Stratolifter airlifted eighty troops and
their personal equipment from Fort Riley, Kan., to
Kimpo Air Base, Korea, and returned with eighty
troops to Shaw AFB, 5. C.—in less than thirty-two
flying hours. They pointed a sharp contrast to the
Korean War, when a one-way flight from the West
Coast took the better part of two days and the journey
by ship as much as eighteen days.

The worth of the jet airlifters was confirmed on a
larger scale in Air Force/Army Exercise Long Thrust
II in January 1962, when they flew 800 troops from
the state of Washington to Frankfort, Germany, over
the great-circle polar route in a little more than ten
hours nonstop. MATS piston aircraft, carrying another
4500 troops in the same exercise, took more than
thirty hours to go the long way across the States and
the Atlantic, with three refueling stops en route,

{Continued on following page)
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When floods ent
off many sectors
of Tanganyika,
in East Afriea,
from normal food
sources last
spring, MATS
C-124= flew three
airdrop missions
a day for nearly

n month. Here,
grateful people
of Dar Es Salanm,
the eapital city,
salute a Globe-
master on one of
its merey flights,

The Stratolifter also demonstrated the wvalue of
speed, range, and capacity in medical airlift over
both the Atlantic and Pacific Oceans. En route time,
often a critical factor in medical cases, was cut from
twenty-four hours to nine between Germany and the
United States, while noise, vibration, and en-route
processing for the patients were held to a minimum.
From Japan to California, a flight which had previously
taken forty-two hours with two stops, the C-135B air-
lifted patients nonstop in nine hours, seven minutes,

And, in April 1962, a turbofan Boeing /MATS C135B
established three new world records for transport air-
craft, and broke seven others which had previously
been held by the Soviet Union.

These advances in airlift productivity, however
significant, merely foreshadow the greater effective-
ness of the MATS force when all forty-five C-135s will
have been delivered, when the Lockheed C-130Es
come into inventory, and when the Lockheed C-141,
Starlifter becomes the advanced workhorse of MATS
global airlift force.

From the experience of this last year, however,
there is every indication that increased productivity
in military airlift will inevitably be accompanied by
continually growing airlift requirements of the Army,
Navy, and Air Force—as well as NASA, the State
Department, and other agencies of the government.

In strategic mobility exercises, even a quick listing
of joint operations during FY '62 reveals the magni-
tude of this airlift task. Such a list would include:
Check Mate IT/Scrap Iron (CONARC and TAC forces
to Italy, Greece, and Turkey for NATO manuevers);
Stair Step (deployment of TAC fighter units to Eu-
rope); Swift Strike; Deep Freeze 62; Trail Break:
Long Thrust II (the first large-scale exercise using
jets); Great Shelf (deployment of Army troops to the
Philippines }; Banyan Tree; Blue Straw; Bristle Cone;
Long Thrust I1I; Quick Kick; and Clear Lake among
many others.
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In addition, MATS completed its second year on
the long-range Congo Airlift, chalking up more than
1,400 missions and 40,000 flying hours to airlift some
43,000 United Nations troops and refugees and close
to 12,000 tons of cargo.

Besides Hying these operations to the far corners of
the earth, 700 special missions per month, the missile
airlifts and war-readiness logistical missions—and on
top of a constant runway alert to support the Strategic
Air Command in the event of war—MATS was able to
continue the long tradition of humanitarian airlifts that
began in Berlin in 1948,

In September 1961, it was insecticide to Egypt to
combat a crop-destroying invasion of cotton worms;
in December, flood relief to Cambodia; in March 1962,
school supplies to Hong Kong; April, self-help impact
packages to Africa; May, grain to flooded Tanganyika,
school books to Paraguay; and X-ray equipment to
the Azores.

All this, despite the variety, scope, and complexity
of the missions, the various types of aircraft involved,
and the remote and primitive areas of many of the op-
erations, was accomplished with an outstanding safety
record. The MATS record flying safety rate of 1.08 ac-
cidents per 100,000 flying hours (.51 per 100,000 in the
airlift units) between January 1 and December 31,
1961, won the command the coveted Daedalian Trophy.

As fiscal year 1962 came to a close, MATS was again
a prime mobility factor in the cold war, airlifting Army
and Marine Corps troops into and within Thailand,
and military equipment to Thailand and South Viet-
nam.

With its accelerated missile and space airlifts and
technical service support, an ever-increasing number
of special assignment airlifts, cold-war and humani-
tarian airlifts, and a constantly enlarging commitment
to joint military exercises, fiscal year 1962 was without
question the year that Military Air Transport Service
global airlift came of age.—Exp
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RCA A15038
COAXITRON

Integral Cavity Design Means Greater Reliability Over Broader Bandwidth

Broad bandwidth and outstanding power-oulput uni-
formity mark the new RCA A15038—a developmental
Coaxitron—as a quality, high-mu super-power triode. A
linear amplifier incorporating integral circuitry, the
A15038 is designed for use in long-range search radar,
broad-band multi-channel communications, and wherever
electronic pulse-to-pulse frequency agility is important.

This RCA Triode Coaxitron operates with exceptional
power-output uniformity in the range of 400 to 450 Mc
and covers the range of 385 o 465 Mc to the —3db
power-output level.

In short pulse service (pulse duration: 30 usec), its
efficiency is 43 per cent—at a gain of 13 db. Power output
capability is 5 megawatts, minimum.

Operation of RCA A15038 over this bandwidth is
made possible by integrating the radio-frequency input

&

and output circuitry, high-voltage blocking circuit and
the gridded tube structure within 8 common vacuum
envelope. The tube is suited to a variety of modulation
techniques—amplifying at any frequency within the pass-
band at which ﬁ!js driven.

Developed by RCA for the Rome Air Development
Center, A15038 Coaxitron also features a low tempera-
ture matrix-oxide filamentary cathode to provide high
emission, long life, and economical operation. These
and other features combine to provide greater er
output, broader bandwidth, higher power gain, better
stability and greater reliability.

For further information contact your RCA Industrial
Tube Rc#rmmalivc or write: Marketing Manager, In-
dustrial Tube Products, RCA Electron Tube Division,
Lancaster, Pennsylvania.

THE MOST TRUSTED NAME IN ELECTRONICS

IMDUSTRIAL TUBE PRODUCTS FIELD OFFICES—OEM Sales: Newark 2, M. 1., 744 Broad 51, HU 5-3%00 = Chicago 54, 111, Svite 1154,
Merchondisa Mort Ploza, WH 4-2900 * Los Angeles 22, Caki., 4801 E. Waoshington Boulevard, RA 3-8381 * Buringome, Calif., 1838 EI
Coming Real, OX 7-1420. Governmant Lisison: Horrizan, M. )., 415 Sacth Fifth S, HU 53800 = Dayon 2, Ohio, 224 M. Wilkinzon 5.,
BA é-2356 = Washington 7, D.C., 1725 K" 5., N.W.. FE 7-8500. International Sales: RCA International Division, Clark, M, 1., FU 1-1000




Gen. Bernard A. Schriever wos named
Commander of the Air Research and
Development Command, predecessor
to AFSC, in April 1959. From 1954 1o
1959 he headed USAF's Ballistic Mis-
sile Division, part of ARDC, through
the early days of United States missile
development. He saw extensive duty as
pilot and commander of heavy bomb-
ers in the Pacifie in World War 1L

nounced a reorganization of Air Force systems

management with the aim of centralizing direc-
tion of the ballistic missile programs and ensuring the
most effective discharge of those military space respon-
sibilities assigned to the Air Force. This reorganization
consolidated all activities involving acquisition and
development of aircraft and missile systems into a new
command, the Air Force Systems Command, organ-
ized effective April 1, 1961.

Tasks assigned to AFSC included production, pro-
curement, development, and testing of aerospace
weapon and support systems, missile site activation, and
supervision of Contract Management Regions—includ-
ing Air Procurement Districts and Air Force Plant
Representative Offices to administer Air Force con-
tracts,

Today, weapon systems come under the managerial
control of AFSC from initial development to delivery
to operational eommands.

From his headquarters at Andrews AFB, Md., Gen.
Bernard A. Schriever, AFSC Commander, directs the
operations of seven divisions, seven centers, three con-
tract management regions, and the Armed Services
Technical Information Agency (ASTIA).

Staffed by 26,650 officers and airmen and 37,000
civilian employees, the command currently is aceount-
able for all Air Force aerospace systems.

An indication of the scope and range of AFSC activi-
ties is evidenced from its procurement authority and
monies disbursed,

AFSC directs the spending of about forty percent of
the AF budget. The command handles some 54.000
contracts annually. More than 11,000 new contracts are
awarded annually, The budget to support AFSC pro-
grams totaled more than 87 billion for fiscal 1962,

Currently, AFSC supervises about eighty weapon

0:\' MARCH 17, 1961, the Secretary of Defense an-

Managing the giont technolegical task of development of aerospace
weapons systems and providing primary military support to the

nation’s space effort are among the array of assignments for . . .

AIR FORCE
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systems in varying stages of acquisition. Twelve are
“Designated Systems” of high priority.

The command’s official mission statement succinctly
describes its responsibility.

“The Air Force Systems Command (AFSC).” it reads,
“is responsible for the research, development, testing,
production, and procurement actions required to place
a complete aerospace system in operation. It must de-
liver complete, timely, and operable systems to using
commands such as the Strategic Air Command, Tacti-
cal Air Command, and the Air Defense Command.
AFSC conducts or supervises scientific and technical
studies required for the accomplishment of Air Force
missions.”

Significant breakthroughs in the race for space earned
a major share of news headlines throughout the world
for AFSC during FY '62.

Foremost among America’s space achievements were
manned orbital flights in the National Aeronautics and
Space Administration’s Project Mercury. On February
20, 1962, an Air Force Atlas successfully boosted the
Friendship 7 spacecraft carrying Lt. Col. John Glenn,
USMC, on a three-orbital fight around the world.

Three months later, on May 24, Lt. Cmdr. M. Scott
Carpenter, USN, duplicated the feat in his Mercury
spacecraft. He, too, was boosted into orbit by an Air
Force Atlas.

Achievements of manned aircraft also won America’s
space efforts worldwide prestige. On November 9,
1961, AFSC’s Maj. Robert M. White piloted the X-15
rocket plane to a speed of 4,093 mph in a joint Air
Force-NASA-Navy test conducted at the Air Force
Flight Test Center, Edwards AFB, Calif. Major White,
on July 17, 1962, became the first manned aireraft pilot
to earn Astronaut wings, reserved for those who have
flown higher than fifty miles, when he piloted the X-15
to an altitude of 314,750 feet.
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The year also recorded numerous major milestones
in Air Force space probes and missile-launching proj-
ects as well as in USAF developmental programs—
prime concern of AFSC.

The initial silo launching of Minuteman—the nation’s
first solid-propellant ICBM—on November 17, 1961,
marked one of the year’s highlights in missile progress.

Later that month, Atlas-E sites at Warren AFB,
Wyo., were turned over to the Strategic Air Command
ahead of scheduled completion date. The turnover
marked the complete activation of the first ballistic
missile wing by AFSC for use by SAC. More missile
sites currently are undergoing completion throughout
the country.

For the first time in ICBM history, an all-Air Force
missile crew conducted the test launch of a Titan 1.
Fired on November 21, 1961, by members of the 6535th
Aerospace Test Wing at Patrick AFB, Fla., the missile
rocketed about 5,000 miles down the Atlantic Missile
Range from Cape Canaveral. The launch was hailed

as a "milestone accomplishment” by General Schriever,
who sent personal congratulations to personnel partici-
pating in the firing, The forty-four previous test firings
had been conducted by contractor crews.

During April and May of 1962, eighteen Titans im-
bedded in silos near Lowry AFB, Colo., known as
Lowry Complex #1 and Complex #2, were turned
over to SAC.

Discoverer XXX was launched on September 12,
1961. The capsule was ejected on its thirty-third orbit
and successfully recovered in the air by a C-130.

The first in a series of three drop tests of the Skyvbolt
air-launched ballistic missile under the project respon-
sibility of the Aeronautical Systems Division (ASD)
Wright-Patterson AFB, Ohio, was successfully com-
pleted in February 1962, at AFSC's Air Proving
Ground Center (APGC), Eglin AFB, Fla. The test—
carried out by an Air Force Systems Command crew
from a B-52 Stratofortress—was conducted to deter-

(Continuwed on following page)

AIR FORCE SYSTEMS COMMAND
Headquarters, Andrews AFB, Md.

Commandar
Gen. Bernard A, Schriever
Deputy Commander for
Aerospace Systems
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Ballistic Systems  Space Systems Division Electronic Systems right-Patterson Wright-Patterson
Divisian Inglewood, Calif. Division B, Ohio FB, Ohio
Norton AFB, Calif. Lt. Gen. Laurence . Maj. Gen. Brig. Gen.
Maj. Gen, Howell M. Estes, Jr., Hanscom Field, Mass. Robert G. Ruegg, Arthur ). Pierce,
Waymond A. Davis, Commander Maj. Gen, Commander Commander
CGommander Charles H. Terhune, Ir., :
Commander Aerospace Medical st Research and Technology
Division Division
Brooks AFB, Tex. Bolling AFB, D.C.
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Armed Services Technical
Information Agency I I _'
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Col. Henry G. MacDonald, Commander
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Systems Command’s Air Foree Flight Test Center at Ed-
wards AFB, Calif., is the home of the high-flying X-13
manned research rockel airplane, which has already con-
tributed heavily 1o aerospace research for the space age.

mine the missile’s trajectory patterns and drop char-
acteristics.

Other major aeronautical systems supervised by
the Aecronautical Systems Division include the X-20
(Dyna-Soar) and the RS-70 advanced aerospace
\U{';lpﬂn H_\"ﬁtl"]“,

The first Atlas-F silo-model intercontinental ballistic
missile was launched August 7, 1961, from the Air
Force Missile Test Center at Cape Canaveral.

In addition to advances in the space and missile
areas, AFSC recorded progress in numerous other re-
search-and-development fields covering a wide area
of technological projects.

One such project was the completion of an Air
Force camera known as the “Facet Eye” at the Air
Force Missile Development Center (AFMDC ). Hollo-
man AFB, N. M. Moving on a massive but delicately
balanced tracking mount, the camera—which consists of
twenty-five long-barrelled five-inch telescopes lined to
a similar number of TV-like, image-orthicon tubes—is
capable of capturing clear and continuous views of
Venus, Jupiter, and Saturn in broad daylight.

The first live test of a rocket-powered escape cap-
sule was conducted January 31, 1962, at the Air Force
Flight Test Center, Edwards AFB, Calif,, when a
chimpanzee was safely ejected from a B-58 traveling
at 630 mph, at a 20,000-foot altitude.

One month later, on February 28, the first manned
B-58 capsule-ejection test also met with success. WO
Edward ]. Murray, Aeronautical Systems Division,
was ejected from an altitude of 20,000 feet over
AFFTC while the B-58 was flying at 565 mph.

The Semi-Automatic Ground Environment (SAGE)
for directing the air defense of North America reached
completion for the continental United States on De-
cember 15, 1961. The multibillion-dollar SAGE project
ties together the twentv-one direction centers’ housing
computers and automated equipment, communication
lines, radar stations, and radio sites into an inter-
connected system. The Electronic Systems Division
(ESD) at Laurence G. Hanscom Field, Bedford,
Mass., was responsible for development and acquisi-
tion of the project.

ESD also is responsible for design and construction
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A SAC B-52 releases a Hound Dog air-to-surface guided mis-
sile, powered by a Prant & Whilney J52 engine. With a
nuclear warhead and a 500-mile range, the Hound Dog’s job
iz to elear a penetration path for the Boeing Stratofort.

supervision of BMEWS, which attained two-thirds
completion with activation in August 1961, of a radar
station at Clear, forty miles southwest of Fairbanks,
Alaska. A second site is operational at Thule, Green-
land, and a third is nearing completion. BMEWS ra-
dars, with a range of 3.000 miles, can detect oncoming
ballistic missiles shortly after launch.

Other ESD projects of noteworthy interest during
the past fiscal year included completion of a radio
link from Greenland to Iceland, which placed seven
new DEW Line stations in operation, and completion
of the world’s largest radome—a 134-foot-high sphere
atop Tyngsboro Hill, Mass. The radome will serve as
a shelter for one of the most sensitive research an-
tennas ever built—a “dish™ 120 feet in diameter, de-
signed for global communications and space studies.

Another major and national ESD project concerns
SPADATS (Space Detection and Tracking System).
Eventually, the system is expected to be able to track
all objects in space to altitudes of 20,000 miles.

In fulfilling its mission, AFSC cooperates with pri-
vate industry and with other military and govern-
mental agencies. AFSC's Space Systems Division, In-
glewood, Calif., for example, is responsible for de-
velopment projects in support of the Army, Navy, and
NASA as well as for military space programs assigned
to the USAF. Resident representatives of the Army,
Navy, and NASA are located with S5D to provide
daily participation in development programs.

The Air Force Special Weapons Center (AFSWC),
Kirtland AFB, N. M., is assisting the Atomic Energy
Commission in physical studies of space nuclear tests.
The object of this research is to learn how to integrate
nuclear weapons into USAF weapon systems with in-
creased safety and reliability.

Another cooperative effort involves the use of the
Atlantic Missile Range with headquarters at Patrick
AFB, Fla, (Cape Canaveral), for Army, Navy, and
NASA as well as for Air Force missile launches.

By agreement with the US Army, operational con-
trol of the US Army Corps of Engmcers Ballistic Mis-
sile Construction Office with its subordinate units is
assigned to Ballistic Systems Division, Norton AFB,

{ Continued on page 103)
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INSTANT
INTELLIGENCE
FOR INSTANT
DECISIONS

Fairchild's new Ground Sensor Terminal permits real-time
battliefield surveillance from a remote command post.
This is what it does: The mobile Ground Sensor Terminal re
photographic, infrared or radar views transmitted by an airborne re-
connaissance system. The signals are displayed on a TV screen for
instant evaluation. In the Ground Sensor Terminal, the signals are
also recarded on film and rﬁ.pg[r-pr{;-r:: ed for high-:'gsqmtign ex-
amination. Position of the aircraft or drone is traced automatically
on a plot board for precise geographic location of each area viewed.
If real-time imaging is a prime
element of your project, look to
Fairchild first. You will find
more details in our brochure,

and Capabilities—an /
Eye to the Future." Address DEFENSE PRODUCTS DIVISION
Fairchild, Depariment 34, 750 : S o .
Bloomfield Ave., Clifton, N. J. i AL, /P
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NEW HOPE FOR UNDER-DEVELOPED NATIONS RESULTING FROM BASIC SPACE RESEARCH

Lunar and space missions such as Proj-
ect Apollo seldom seem. in their Far-out
glamour role, to be closely related to
that great fundamental ... mankind, Yet
one single aspect of the Apollo program
—fuel cells=holds a vast amount of
hope. Especially for under-developed
nations.

Often referred to as “continuous bat-
teries,” fuel cells convert chemical energy
direetly to electrical. They are the newest
power sources to emerge from scientific
research into the realm of practical en-
gines. The specific cell system aboard
Apollo will be a Hydrox® unit, reacting
hydrogen and oxygen, and is the result
of research at Leesona Moos Labora-
tories, one of the first in America to
undertake studies on fuel cells. Hydrox
will supply electrical power for vehicle
control, communications, and numer-
ous other power needs aboard this lunar
mission. Marking the first such use of
these new power sources, the Hydrox
installation will inaugurate a new age
in the generation of electrical power.
Final engineering and manufacture of
the units for Project Apollo will be
carried out by Pratt & Whitney Division
of United Aircraft, under license from
Leesona Corporation.

But space missions are only the first
part of the story. At the same point in
time that Leesona Moos began studies of
Hydrox fuel cells, a concomitant project
was undertaken to develop an even more
advanced system...a cell using air as
oxidant and inexpensive hydrocarbons

or their derivatives as fuels, These hy-
drocarbon-air (Carbox®) and mixed-
gas/air (Aminox™) developments of
Leesona Moos do not require reactants
of high purity, and are very flexible
from a logistics point of view. Low cost
and readily available fuels are used, and
the universal oxidizer—air—supplies the
other portion of the reaction mix. Be-
cause the fuel cell is an extremely effi-
cient engine—efficiencies of up to 707
are attainable, vs. 309, for a conventional
diesel—the result is an exciting new
means of generating electrical power at
low operating expenditure. Pratt &
Whitney Aircraft in the United States,
and Energy Conversion Lid..* of Eng-
land, are carrying out further develop-

readily understandable. The develop-
ment of a nation can almost be measured
by its ability to produce and consume
electrical power. In this mechanized
world, virtually all industry wails on
the availability of electricity, If an emer-
gent economy must hold off its develop-
ment until completion of large-scale
hydroelectric projects, a distinct problem
of time and expenditures arises, If, on
the other hand, the nation had access
to Carbox and Aminox type fuel cell
systems, which could be tailored to the
need and would operate on locally
available fuels, the basic first step to-
ward an industrialized economy and
higher living standards would be
achieved,

mental engineering on these systems® Leesona believes its efforts, plus the

under license from the Leesona Corpo-
ration.

These new Leesona power sources, of
high efficiency and low fuel costs, can
readily be seen to provide the world
with an entirely new type of eleciric

generator. Fuels of the hydrocarbon |

variety are [airly abundant throughout
the world. The fuel cell, though scienti-
fically sophisticated, is neither unwieldy
nor complex in its operation, and re-
quires litle maintenance. Units with
power levels from these required for a
one-family dwelling up to communal or
industrial ground-power stations have
been projected in Leesona Moos studies,
and found feasible,

The impact Carbox and Aminox can
have on the emerging countries is

great additive capabilities of our United
States and international partners, will
soon result in working installations of
the Carbox and Aminox systems to ad-
vance the standards of all mankind.
Meanwhile, the sibling Hydrox system
supplies power for a moon voyage, And
research continues,

+

*Energy Conversion, Lid., is a new
corporation founded by four British
companies: National Research and De-
velopment Corporation; British Pelro-
lewm Company, Ltd.; British Ropes,
Lid., leading manufacturer of rope and
sleel cable; and Guest, Keen, and Nettle-
felds Group, major steel manufacturers.

LEESONA MOOS LABORATORIES

4 Division of Leesona Corporation « 90-28 Van Wyck Expressway » Jamaica 18, New York o AXtel 7-4400
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Calif. BSD is responsible for eighteen Site Activation
Task Forces which include the Atlas, Titan, and Min-
uteman missile programs. An Army Corps of Engineers
major general is in charge of facility design, installa-
tion, and checkout,

Functioning in a staff capacity, Maj. Gen. O. ]. Rit-
land, Deputy to the Commander, AFSC, for Manned
Space Flight, plans, programs, and coordinates the
allocation of AFSC resources necessary to support
specific NASA projects and programs for manned
flight, being provided under basic agreements between
NASA and the Department of Defense,

In the test facility area AFSC has found it neces-
sary to augment “blue suit” capab#ity by drawing on
industrial contractors. Some of the larger ones called
upon to operate AFSC facilities include Pan American
Airways, which operates the Atlantic Missile Range;
ARO Inc., to operate the test facilities at the Amold
Engineering Development Center, Tullahoma, Tenn.;
and Vitro Ine., to operate the Gulf Missile Test Range,
headquartered at Eglin AFB, Fla.

AFSC has three Contract Management BRegions—
each_of which is responsible for managing the admin-
istration of Air Force and other government condracts
as assigned within its respective geographical area.

AFSC contracts with numerous universities and
nonprofit organizations throughout the country to
conduct scientific studies of specific interest to the
US Air Force.

Two singularly significant Air Force management
changes occurred within AFSC during the year.

One of these was the consolidation of Air Force
aeromedical facilities under one division—the Aerospace
Medical Division, commanded by ‘Brig. Gen. Theodore
C. Bedwell. Facilities assigned to it include the School
of Aerospace Medicine at Brooks AFB, Tex.; the
Aerospace Medical Laboratories at Wright-Patterson
AFB, Ohio; the Aeromedical Research Laboratory at
Holloman AFB, N. M.: the Personnel Research Labor-
atory and Air Force Hospital at Lackland AFB, Tex;
and the Arctic Aeromedical Laboratory at Fort Wain-
wright, Alaska.

The second significant management change involved
the formation of the Research and Technology Di-
vision, currently headquartered at Bolling AFB, Wash-
ington, D. C.

Commanded by Maj. Gen. Marvin C. Demler, the
RAT Division will be responsible for the AFSC applied
research (exploratory development) and advanced
technology programs. The division will create a broad
hase of applied research and advanced technology
which will be incorporated as rapidly as possible in
the development of superior advanced aerospace sys-
tems.

One of the main objectives in establishing the divi-
sion was to eliminate piecemeal R&T activities within
AFSC. A parallel goal was to bring activities under
a strong central direction at division level. Thus,
General Demler and his staff now function as the
focal point for prompt decision-making and over-all
direction of the command’s inhouse laboratory capa-
bility.
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The ginnt Titan stands in its gantry at Cape Canaveral, Fla.,
while final preparations are made for launch. Titan, along
with Atlas and Minuteman, form the trio of ICBMs whose
development has been overseen by Systems Command.

Management proved to be the main contributing
factor to space and missile technological progress dur-
ing fiscal 1962,

This fact was borne out by General Schriever when
he addressed a four-day management conference of
300 military and industrial leaders—the first such man-
agement conference to be sponsored by AFSC-at
Monterey, Calif., May 2-5, 1962,

The purpose of the conference was to provide a
common understanding of today’s management en-
vironment, improvement of the relationship between
AFSC and industry, and formulation of joint AFSC-
industry approaches to systems management,

General Schriever told the delegates that in systems
acquisition today, “management is the pacing factor.”

“Management is our theme because management is
our need,” the AFSC chief said. “Increased scientific
and engineering competence will not speed up the rate
of technical progress unless we learn to manage our
resources more wisely and efficiently.”

Although the conference was not expected to come
up with any pat answers to the problems confronting
the industry-Air Force relationship, General Schriever
voiced the hope that the gathering would serve as a
“solid beginning” in this direction.

Current AFSC progress supports that philosophy.
—Exp

165




¥

s55I55I55 555515151

For
ey -

The perfect fit. The interlocking talents and
proved dependability of two strong companies,
Lear and Siegler, are now united under one

progressive management...providing a multi-
plied potential for outstanding performance




in military and aerospace programs; indus-
trial and consumer electronics; and heating
and air conditioning.

LEAR SIEGLER, INC.

SANTA MONICA, CALIFORNIA




Gen. Mark E. Bradley, Jr., succeeded
Gen, William F. MeKee as Com-
mander of the Air Foree Logisties
Command on July 1, 1962, as General
McKee moved to the Pentagon to
become  Air Force Vice Chief of
Staffl. General Bradlev, an airman
with wide experience in industrial, ma-
teriel, and procurement assignments,
had previonsly served as Deputy Chief
of Staff for Materiel at Hq. USAF.

URING the past year, Air Force Logistics Com-
mand continued its drive toward more efficient
management of its many faceted tasks in support

of the Air Force—on the ground, in the air, and in
space.

It laid the foundation for support of the most ad-
vanced aerospace, electronic, and aeronautical devel-
opments of our time,

It readied the Heath facility near Newark, Ohio, for
repair and calibration of inertial-guidance systems.

It streamlined its organization, including discontinu-
ance of two overseas forces.

It developed plans for turnover to the Defense Sup-
ply Agency of the Air Force electronic items that are
common to all the services, during FY ‘63, together
with an AFLC depot.

It continued its annual retraining of thousands of
civilian employees to meet the demands for new skills
and highly trained specialists caused by today’s com-
plex weapons,

But it still found time to provide logistics support
for the combat units of the Air Force—its primary mis-
sion. AFLC’s job is to see to it that all Air Force com-
bat units are properly equipped and ready for instant
action at all times, anywhere in the world, This in-
volves procurement, supply, maintéenance, and trans-
portation. Procurement amounts to about 83 billion a
vear. Supply deals with one and one-third million dif-
ferent kinds of items. Maintenance requires the services
of 54,000 persons—one-third of the AFLC total—in
processing three million aircraft and engine components
annually through AFLC depots.

A foundation stone in the support of advanced sys-
tems, whether on the ground, in the air, or in space, was
the development of a new concept that intensifies man-
agement attention on systems being acquired by the
Air Force, This evolved into a Systems Support Pro-
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The efficient supporl and maintenonce of the most advanced
aerospace systems of our time: this is the primary

assignment of the Logistics Command . .

AIR FORGE
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gram, set up to monitor logistics functions from the
early or design stages of systems until normally a vear
after delivery of the last production article to the using
command.

Today, detailed support plans must be made con-
currently with systems design, as reliability and main-
tainability are designed into the system. A life-support
plan for people mustde built into a spacecraft. Recov-
ery costs dictate builling maximum reliability and in-
flight maintainability into the systems design.

Under the program, an AFLC systems support man-
ager or facility is assigned the task of support man-
agement of a specific system, Those already assigned
include the X-20; the Discoverer; the Atlas, Titan, and
Minuteman missiles; the Distant Early Warning elec-
tronic system; the RS-70, F-110, F-111, B-52, B-58;
and a number of special guided missiles.

July 1, 1862, was a very active day for Air Force
Logistics Command. On that day it acquired a new
Commander, Gen. Mark E. Bradley, Jr. Its Commander
for a year and previously Deputy Commander for eight
years, Gen. William F. McKee, moved up to Vice Chief
of Staff of the Air Force. General Bradley, an old hand
at logistics, now has direct control of the command,
whereas for the past three years he had staff surveil-
lance over its activities as Deputy Chief of Staff for
Systems and Logistics at Hq. USAF.

Also, on July 1 the Defense Supply Agency took
over Dayton Air Force Depot in Ohio, with a ehance
to assume, on a progressive basis, responsibility for
management, procurement, and distribution of some
400,000 common Air Foree electronic items,

Then, too, on July 1, AFLC's 3079th Air Depot Wing
with its five groups was inactivated. This organization
had been responsible for handling special weapons.
The functions remaining were divided between Stra-
tegic Air Command, Military Air Transport Service,
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and AFLC. This streamlining was accomplished to
effect better management and to shift military person-
nel to combat units.

It was also on July 1 that AFLC's two overseas
organizations—Air Materiel Foree, Pacific Area. and Air
Materiel Force, European Area—were inactivated, cul-
minating several years” development of direct support
of overseas units from Air Materiel Areas in the United
States.

The program to eliminate AFLC overseas depots
and stockpiles was made possible primarily by flyaway
kits containing replacement parts for thirty days, high-
speed movement of priority and Hi-value material,
faster communications, and electronic data processing.
When a part is removed from a flyaway kit, the supply
officer flashes an order back to the United States and
the replacement item is sent directly to the squadron.

Back in the United States, requisitions are filled hy
AFLC’s nine Air Materiel Areas (AMAs). They have
geographical responsibilities for various areas of the
country and simultaneously have worldwide logistics
responsibilities for specific systems and items. Each
AMA gets its name from the location of its headquar-
ters and of the depot that is the hub of its activities,
as, for example, Oklahoma City Air Materiel Area.

Most of AFLC’s procurement is accomplished by its
AMAs. A revitalized Procurement Management Pro-

{Continuwed on following page)
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Half of Strategic Air Command’s B-52s undergo overhaul
and modernization in Aireraft Maintenanee Shops a1t AFLC's
San Antonio Air Materiel Area, Kelly AFB, Tex. Thirteen
B-52s can be handled simultaneously in this huge hangar
al Kelly. The building is 2,000 feet long, 300 feet wide,
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gram was inaugurated in mid-1961 with the goal of
cutting costs. AFLC buyers were told to buy only what
was actually needed (the elimination of projects which
had become unnecessary because of changed condi-
tions or circumstances), to increase competitive bid-
ding, and to improve negotiations with contractors.

High-speed movement of priority and Hi-value ma-
teriel between the AMAs, certain Air Force bases,
and aerial ports in the United States is accomplished
by LOGAIR, a contractual, scheduled eargo airlift man-
aged by AFLC. To indicate its size, contracts totaling
over 830 million have been awarded for LOGAIR
operations during fiscal year 1963,

AFLC is involved in many phases of cargo airlift,
For example, AFLC determined it was necessary to
place larger doors on the Douglas C-133, in order to
load the Atlas missiles. They were developed by Air
Force Systems Command in time to be included in
the aireraft’s production designs.

During the past year, AFLC readied the Heath
facility in Ohio—a former heavy-press plant that is to
be the repair shop for the inertial-guidance systems of
missiles and the home of Air Force precision calibration
measurements, The Air Force Calibration Standards
Facility, to be dedicated in October, will assume a vital
role in aerospace logistics. It will provide the most
sensitive laboratory for calibration in the free world.

Among Heath's employees will be 650 technicians
servicing the Air Force's inertial-guidance systems.
Except for a handful, they will be retrainees from a
wide variety of other AFLC johs.

The Heath retraining program represents only a
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Above, mechanics

at Sacramento AMA,
“spin™ practice
capsule for mid-air
snare training.
Capsules keep

USAF capsule-
eatchers in trim.

Left, Sacramento
workers at Me-
Clellan AFB secure
an Air Force
Agena-A vehicle,
precious compo-
nent for future Logisties Command technician at Olm-
space shot, with sted AFB, Pa., “clean room™ checks
plastic cover, out a delicate Astro Compass Tracker.

small part of AFLC's activities in this area. During the
period 1957-62, nearly 60,000 employees will have been
retrained and placed in new jobs within AFLC.

This mammoth program was made necessary by the
increasingly complex weapons and electronic equip-
ment entering the Air Force inventory. While some of
the most complex retraining courses still are carried
on at the plants of Air Force suppliers, ‘most retraining
is done by 475 Air Force instructors at the nine AF
bases where the depots are located. Courses extend
from two weeks to two years, with the average a year
long.

A principal factor in retraining is the familiarity and
basic knowledge of Air Force equipment possessed by
many AFLC personnel. A number of them have been
with AFLC or one of its predecessors for twenty or
more years, and it has been found feasible to retrain
many of them, including some in their ffties.

Such employees have served under a long succession
of changes in organization and redesignations in name,
Air Force Logistics Command was a redesignation of
Air Materiel Command on April 1, 1961, Air Materiel
Command was organized in 1946, replacing Air Tech-
nical Service Command. The genealogy of AFLC traces
back to the Materiel Division of the Army Air Corps,
established at McCook Field, Dayton, Ohio, in 1926,

The future may bring some more organizational
changes to AFLC. However, under one designation or
another, it is certain that aerospace logistics will con-
tinue to be a major factor in the readiness of the Air
Force to respond to any challenge—be it on the ground,
in the air, or out in space.~Exp
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ENGINEERS, PROGRAM ANALYSTS:

securing man's
control of the
complex weapons
he has invented

Factoring into large scale command and control systems
the latest advances in all relevant technologies is a con-
tinuing responsibility of ITT's International Electric
Corporation.

Currently, |IEC engineers and
scientists are adding a remark:
able new capability to the SAC
Command and Control System
465-L: data presentation in color.

Operating at speeds that appeared incredible only a short
time ago, the system enables computer outputs to be con-
verted to alpha-numeric form . .. photographed . . . devel-
oped and projected on control center screens in as many
as 7 colors in a matter of seconds.

This new capability opens up a whole new field of data
format technigues to be explored. An obvious and imme-
diate wvalue is the enhancement of human perception
through color changes denoting differing degrees of situa-
tion criticality.

OPPORTUNITIES IN MANY COMMAND AND CONTROL
AREAS NOW OPEN TO SYSTEMS ENGINEERS AND SENIOR
PROGRAMMERS

Many of these positions are on 465-L, for which IEC is pro-
viding systems management, development and design.
Other opportunities relate to large-scale commercial digital
communication systems, oceanic systems, and satellite
control. Your inquiry about any of the positions listed below
will receive immediate attention.

PROGRAMMERS/ANALYSTS. For realtime pro-
gramming analysis and development. Broad ac-
tivities encompass advanced programming
systems, including special color display rou-
tines; diagnostic programs; automatic recovery;
problem-oriented language; artificial Intelligance.

OPERATIONS AMALYSTS. To establish systems
requirements In satellite contral, air traffic con-
trol, ASW and command/control. Alsa, assign-
ments in man/machine communications and
information retrieval.

An Egual Opportunity Employer

SYSTEMS IMPLEMENTATION ENGINEERS. Elec-
tronic enginesrs to develop tests for stressing
and evaluating communication-display-computer
systems. Recommand improvemant and refine-
ments. Also, field positions for installation and
integration of digital command fcontrol systems.,

INFORMATION SYSTEMS EMGINEERS. For de-
sign of command/control and advanced com-
munications systems. Experience in traffic,
antanna and propagation theory, and mathe-
matics as applied to communications and space
technology.

DIGITAL SYSTEMS ENGINEERS. Enginears with
management ability to direct sub-systems en-
gineering effort on a global command/cantrol
system. Experience is desired in message traffic
contral, data processing systems, data display
and multi-sequencing techniques.

Write fully in confidence to Mr. E. A. Smith,
Rm. 10, ITT-International Electric Corporation,
Route 17 & Garden State Parkway, Paramus,
New Jorsoy.

INTERNATIONAL ELECTRIC CORPORATION




A veteran flyer, military instruetor,
and combat commander who served
in Ewrope during World War 11 and
in Korea during the conflict, Lt. Gen.
James E. Briggs assumed command of
ATC in 1959, Prior to that, he had
held a number of important stafl posts
in Washington, as well as serving a
tour in Colorado as the Superintendent
of the US Air Foree Academy.

(ATC) to a group of Air Force men and it’s
certain to strike a familiar chord with at least
nine out of every ten of them.

ATC enjoys this widespread recognition in Air
Force circles not just because it is one of the nation’s
major air commands. Rather, it is widely known be-
cause the majority of Air Force personnel mow on
active duty have, at one time or another, had a close
association with it.

This close association can be seen in the fact that
during the past eight years ATC recruiters have en-
listed enough men, numbers-wise, to effect a complete
turnover of all USAF personnel. The Air Force man-
power ceiling now stands at about 887,000 men while
ATC, during the same period, has signed up more
than 900,000 recruits.

What now constitutes ATC came into being in 1943
as the Army Air Forces Training Command.

Training strength was at its peak during World
War II, but with the war’s end, demobilization brought
a striking reduction in command strength. From a high
of 80,693 pilots trained by AAFTC in 1944, ATC
trained only 344 in 1946.

In 1949, ATC administered its entire training system
—consisting of seventeen active bases—from a single
headquarters at Scott AFB, Ill. With the outbreak of
the Korean conflict in 1950, USAF expansion resulted
in skyrocketing training requirements,

Since the truce in Korea, ATC has added and re-
vised training courses to keep pace with modern aero-
space-age technology and mission realignment. The
command’s operation has been centralized at fewer
bases to provide more efficient training,

ATC’s three subordinate commands, born of the
Korean conflict, were discontinued by mid-1958. Their
responsibilities were assumed by the reorganized com-

ME.‘\'TIGN the name Air Training Command
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Building Air Force skills in an increasingly
complex age is the important mission of the Air Troining Command,

ond the effort in ATC is under waoy fo keep

vp with and ahead of demaonds . . .
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mand headquarters, moved in 1957 from Scott AFB to
Randolph AFB, Tex.

Today, the Air Training Command conducts train-
ing at nineteen bases throughout the nation. One of
the largest of the nation’s major air commands, its
job is the recruiting and training of officers and airmen
for America’s aerospace force.

Responsibility for the huge task of supplying the
Air Force with young men and women falls to the
USAF Recruiting Service, a major component of ATC.
With headquarters at Wright-Patterson AFB, Ohio,
the recruiting service is divided into seven groups and
fifty-four detachments.

Nearly 1500 recruiters staff about 750 offices
throughout the United States. These recruiters are con-
tinually searching for voung men and women who
have the potential to master the skills demanded by
present and future aerospace weapon systems, Last
vear they interviewed and tested hundreds of thou-
sands of people before making their final selection of
more than 121,000 of the nation’s youth.

The education level of these new enlistees reached
an all-time high last year. More than eighty-five per-
cent of all nonprior-service personnel signed up were
high-school graduates, while the previous vear only
about seventy percent of a similar group had com-
pleted high school,

Virtually all new enlistees begin their Air Foree
careers at ATC’s Lackland Military Training Center
near San Antonio, Tex. Every man without prior mili-
tary service reports to Lackland where all receive the
same reception and processing. They enter the same
organization—the 3720th Basic Military School.

This concentration of training in the 3720th gives
each man, regardless of his civilian background, equal
opportunity with his fellow trainees. The Air Force
considers this common initial experience so important
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that Lackland is now undergoing a complete physical
modernization in order to give its trainees a first im-
pression commensurate to the aerospace age,

Recruits spend a minimum of five weeks at Lackland
in Phase I military training, Some, who are not selected
for technical training, remain for another three weeks
for Phase II military training. They are then assigned
to bases throughout the Air Force for on-the-job
training.

All WAF recruits complete their Full eight weeks
of military training before leaving Lackland.

Male personnel who, through extensive tests and
interviews, have been selected for technical courses
leave Lackland at the end of their fifth week and go
to one of ATC’s six technical training centers.

Technical training centers and some of their courses
are;

o Amarillo AFB, Tex.—Jet mechanics, airframe
repair, and Dyna-Soar (X-20) training.

e Chanute AFB, Ill.—Weather observers: advanced
aircraft mechanic specialists; Minuteman, Bomare,
Hound Dog missile training.

¢ Keesler AFB, Miss.—Electronics, air traffic con-
trol, missile-guidance systems,

e Greenville AFB, Miss. — Personnel
fighting.

¢ Lowry AFB, Colo.—Armament; photography;

and fire

First step on prond road 1o full-fledged membership in the
USAF team, to which Air Training Command contributes
heavily, is marked by these young recruits, incloding a new

WAF at swearing in. WAFs get full training at Lackland
Air Force Base, Tex. Males are tested, interviewed there.

Mace, Matador, Skybolt, and guided-air-rocket ( GAR)
training.

e Sheppard AFB, Tex.—Conventional-type air-
craft mechanic; intelligence; helicopter mechanic:
Atlas, Titan, Thor, Jupiter missile training.

{Continwed on following page)
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Headquarters, Randolph AFB, Tex.

Lt. Gen. James E. Briggs

USAF Recruiting Service

, Military Training
Haq., Wright-Patterson AFB, Ohio

Lackland AFB, Tex.

Hyq., 3501st USAF Recruiting Group
Stewart AFB, N.Y.

—

Technical Traini
Hg., 3502d USAF Recruiting Group SORRRAE NI IWE

Dimsted AFB, Pa. Chanute AFB, Il
Hg., 3503d USAF Recruiting Group Lowry AFB, Colo.
Robins AFB, Ga.

e " Sheppard AFB, Tex,

Hy., 3504th USAF Recruiting Group

Lackiand AFB, Tex.

£

Amarillo AFB, Tex.

Keesler AFB, Miss.
Hag., 3505th USAF Recruiting Group

Chanute AFB, 1IN, Greenville AFB, Miss.

Ha., 3506th USAF Recruiting Group
Mather AFB, Calif.

Ha., 3507th USAF Recruiting Group

Lincoln AFB, Neb.

£
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3535th Navigator Training Wing

3565th Navigator Training Wing

I

Flying Training

Advanced Pilot Training
3635th Flying Training Wing
Stead AFB, Nev.

= T ———

Navigator Training

Mather AFB, Calif. 3510th Flying Training Wing

Randolph AFB, Tex.

James Connally AFB, Tex. 3625th Combat Crew Training Wing

Tyndall AFB, Fla.

Undergraduate Pilot Training .
3500th Pilot Training Wing
Reese AFB, Tex.

3575th Pilot Training Wing
Vance AFB, Okla.

3640th Pilot Training Wing
Laredo AFB, Tex.

3560th Pilot Training Wing
Webb AFB. Tex.

3615th Pilot Training Wing
Craig AFB, Ala.

3550th Pilot Training Wing
Moody AFB, Ga.

3525th Pilot Training Wing
Williams AFB, Ariz.

3646th Pilot Training Wing
Laughlin AFB, Tex.
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Mizsile-side instruction is given at
Sheppard AFB, Tex. Air Training Com-
mand trains future Air Force missile-
men at five of its technical training
centers, each with its own specialties.

Last vear these centers provided formal resident
training for more than 145.000 students, while mobile
and field training units conducted on-site training for
an additional 198.000 US and allied Air Force person-
nel at bases throughout the free world.

ATC's Undergraduate Pilot Training Program (UPT)
officially entered the supersonic flight era during fiscal
vear 1962, The new T-38 Talon was phased into the
UPT program at Webb AFB, Tex., and student pilots
began training in the twin-jet, Mach 1.2 aircraft in
February, Webb thus became the first of ATC's eight
UPT bases to conduet all its undergraduate pilot
training using the T-37/T-38 aircraft combination.

Other UPT bases are still using the subsonic T-33
jet as the basic trainer; however, the T-38 will replace
it at the remaining bases as it becomes available. The
T-37 will continue to be used as the primary trainer.

UPT bases in addition to Webb are: Laredo, Laugh-
lin, and Reese AFBs, Tex.: Craig AFB, Ala.: Moody
AFB, Ga.: Vance AFB, Okla.: and Williams AFB, Ariz.
About 1,300 students won their pilot wings at these
bases last vear.

All Undergraduate Navigator Training now is con-
ducted at James Connally AFB, Tex. Harlingen AFB,
Tex., was phased out of the program in June 1962,
Many Connally graduates—1.240 won their wings last
vear—are assigned to SAC, TAC, and MATS. Some,
however, remain in ATC and receive advanced navi-
gator training at Mather AFB, Calif.

Helicopter and survival special training is conducted
by ATC at Stead AFB., Nev., where students are
trained in the H-19 and H-21 helicopters. They receive
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Air Training Command Undergraduate Pilot Training Program, new pilots like
these are getting the chance to start early flving in a supersonie fashion. Webb
AFB, Tex., was the first of Air Training Command’s bases to conduct all training
with T-318, while continuing to uwse the T-37 as primary trainer for students.

transition training, instrument training, navigation and
operational training over mountainous terrain and in
confined areas. The H-43B Huskie helicopter is used
to train pilots and fre fighters in the operation of the
Huskie and auxiliary equipment, including the 1,000-
pound fire-suppression kit Graduates enter base res-
cue units through the Air Foree,

Survival and special training at Stead teaches stu-
dents, under near actual conditions, the use of sur-
vival equipment, principles, techniques, and proce-
dures needed to survive in any climatie condition. In
addition counterinsurgency material is presented to
acquaint the students with this subject. Students are
generally airerew members and return to their home
bases after graduation.

Randolph AFB, Tex., in addition to being the home
of ATC Headquarters, specializes in instructor train-
ing. Pilot instructor courses are conducted in the T-33,
T-38, and T-39 aircraft. Emphasis is placed on moti-
vating techniques, teaching methods, counseling, stu-
dent/instructor relationship, and techniques of building
student confidence, Graduates are assiened as instruc-
tor pilots within ATC.

The USAF Instrument Pilot Instructor School moved
from James Connally to Randolph last year and two
new aircraft—the T-38 and T-3—were introduced into
the course. Graduates of this course return to their
home bases throughout the Air Force as instruoment
instructors or supervisors.

Thus ATC, during the past year, continued to im-
prove its training t:ln-hni{!u:*s in varous areas to hetter
“Prepare the Man” for the Aerospace Force—Exp
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For your needs in briefing, training, teaching...
An integrated TelePrompTer system...
for information display with impact!

TelePrompTer integrated communication systems are
now filling vital briefing, conference and training func-
tions in over 80 major military and government installa-
trons throughout the country, including the State
Department; Headquarters, U. 5. Air Force, Pentagon;
major space centers, NASA: Headquarters, Tactical Air
Command; Chief of Naval Operations, Briefing Room;
and many others.

Only TelePrompTer offers you the unique combination
of creative, operational and engineering skills in design-
ing an integrated communications system to fit your
particular needs. Your system can include such tech-
nigques as: high brilliance rear-screen automatic slide
projection to permit liberal room lighting (and note

taking); the advantage of “‘multiple’* screens for projec-
tion of different information; motion picture and large
screen television projection; automatic random selec-
tion and presentation of stored material; optional pre-
programming or remote control of equipment and
effects; complete integration of all media for greatest
flexibility and impact.

A TelePrompTer system is not an end in itself. It is
simply the most advanced means for achieving the end
result you must have . . . getting your message under-
stood and getting the desired effect upon your group. If
you are interested in greatly increasing your briefing,
training and teaching capabilities, write for the complete
TelePrompTer story.

TELEPROMPIER <o i 1050, 1. v 26,0 v,

e CORPORATION




Named Commander, AAC, in July
1961, Maj. Gen. Wendell W, Bowman,
was one of the Air Foree communiens-
tions and navigational-aid pioneers
during World War Il and was cited
for his contributions to a then-infant
art. Sinee the war, he has served in a
nomber of communications and air
defense posts in the US, among them
that of Commander, Central Air De-
fense Force,

tance of the Air Force in Alaska significantly
increased during the past year.

The state of Alaska is a steppingstone to the Far
East as well as a key in the North American aerospace
defense system. Occupying the prominent role in the
system is the Alaskan Air Command, headquartered at
Elmendorf Air Force Base, near Anchorage.

The command'’s aircraft-control-and-warning sites are
located from above the Arctic Circle to the outer
fringes of the Aleutian Chain. Coupled with the F-102
fighter-interceptor aireraft, they form a formidable bar-
rier to any enemy intent on approaching North America
from this point.

Since assuming command of the air arm of the uni-
fied Alaskan Command and the Alaskan NORAD Re-
gion in August 1961, Maj. Gen. Wendell W. Bowman
has been employing “Operation Close Look™ within
the AAC.

Some units, like the 5070th Air Defense Wing. were
discontinued while others, like the 5040th Consolidated
Aircraft Maintenance Group, were streamlined and
placed directly under the operational control of the
AAC's headquarters.

But whatever the changes, all have succeeded in
giving General Bowman a closer-knit eommand which
today generates greater effective personnel manage-
ment, while providing America with the protection
that it needs.

During the vear, one AAC station was closed—Ice
Island Bravo, a floating weather base. Since the late
summer of 1961, it had been Fastened to a land shelf
some ninety-five miles from Point Barrow, thus losing
its value to the Air Force as a research center, It was
abandoned in September 1961,

In an interservice shift, the oldest Air Force Hos-
pital in Alaska, the 5060th, located at Fort Wainwright,
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w{TH the changing of world events, the impor-

In the supersonic—and space age, the defense of the
Neorth American continent is even more significantly
connected with defense of our forty-ninth state

to the north, Alaska, where we border with the Soviet . . .

ALASKAN
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was transferred to the Army’s control on July 1, 1962,

But the most significant changes in the Air Force
organization in Alaska were in the communications
area,

Foremost of these was the announcement of the
transfer of the sixty-two-year-old Alaska Communica-
tions System from the Army's Signal Corps to the Air
Force for operation by the Alaska Communications
Region located at Elmendorf. The change was made
effective July 1, 1962.

The defense posture of AAC was strengthened in
another communications area when the first military
direct-dialing system was put into effect by the Alaska
Communications Region in March of this year. The
new system now permits AC&W site commanders to
dial directly to their headquarters, as well as furnishing
immediate communications to the sites from the AAC
::l;:mm;mder El]'!L! ml.’l'l'lht‘]"ﬁ ﬂf ]1i5 Stltﬁ.

Strike Command called its 1962 winter exercise in
Alaska “Operation Great Bear,” but, though the name
was different, the mission had the same definition as
past ones: to train America’s fighting men in cold-
weather tactics.

Air Force Reserve, Air National Guard and Military
Air Transport Service units from the South 48 again
were the supporting cast as they airlifted men and
equipment to and from the exercise area with AAC's
Elmendorf AFB serving as their base of operation,

There were many other exercises during the year.
The Tactical Air Command’s Composite Air Strike
Force found AAC country apt for its cold-weather
training, and they used it to their best advantage.

Eielson AFB, near Fairbanks, AAC's other main
base, continued to serve as a launching platform for
the Strategic Air Command’s northern strike force,
giving the B-47 bombers a geographical advantage not
available anywhere else in America,
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Key link in NORADs defense sys-
tem is the Clear, Alnska, Ballistic
Missile Early Warning Svstem
“glectronie  fenee” installation,
consisting of three antennas that
take up more space than a foot-
ball field, BMEWS and other aero-
space deflens=e operations in Alns-
ka underseore Alaskan Air Com-
mand’s vital cold-war imporiance.

SAC’s importance as a tenant organization at Eiel-
son was emphasized when, in July 1962, it was revealed
that Reflex Action Force and its support group were to
be reorganized into a strategic wing and it would get
a permanent commander, the first in several vears,

Many other major Air Force commands found Alaska
suitable for some of their activities with the AAC pro-
viding them with all the support they needed.

The Air Force Systems Command, for example, has
the Aeromedical Laboratory at Fort Wainwright and
also works with AAC’s Arctic Survival School.

Lonely, eerie sentinel symbolic of the
fur-flung operations in the Alaskan
north is this derelict C-47, left as
frozen artifact in the deep freeze after
it had erashed onto the lee Island
Brave weather stution base, The Alns-
kan Air Command has since aban-
doned the island, but the metal mns-
todon stands guard, cold and mute.

One of the main links in the North American Air
Defense Command’s aerospace defense system is the
Alaskan Ballistic Missile Early Warning System site
located at Clear, one of three such sites around the
world, This clearly places Alaska and the Alaskan Air
Command in the missile age.

Today, AAC’s elaborate and widespread warning
system is there in hopes that it will never have to be
used. But to anyone who is thinking of testing their
ability, the men of the Alaskan Air Command send out
the word in advance: “We're readv."—Exp

ALASKAN AIR COMMAND
Headquarters, ElImendorf AFB, Alaska

Commander

Maj. Gen. Wendell W, Bowman

S008th Support Squadron

5009th Support Squadron (Comp.)

S040th Air Base Wing
Elmendorf AFB, Afaska

217th Fighter lnterceptor Squadran
Eimendort AFB, Alasha

S040th Conselidated Aircraft Maintenance Graup
Elmendorf AFB, Alaska

S010th Air Base Wing
Eielson AFB, Alaska

5040th Air Transpert Squadren (L)
Elmendorf AFB, Alaska
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Maj. Gen. Leland S. Stranathan as-
sumed command of CAIRC in 1959, A
voteran airman who contributed sig-
nificantly to gunnery technique de-
velopment in World War Il and also
served in the Pacifie, he has held
a number of important assignments
in training and developmental felds
since, imcluding that of Director,
Development Planning, Hg. USAF.

America is performed through detachments located

in sixteen of the twenty republics, and through
the USAF School for Latin America at Albrook AFB,
Canal Zone, which provides training in technical air
force subjects to officers and airmen of all of the Latin
American republics. The USAF Missions are located
in Argentina, Uruguay, Paraguay, Chile, Bolivia, Peru,
Ecuador, Colombia, Venezuela, Nicaragua, Guate-
mala, Honduras, El Salvador, and Haiti. An Air Force
Section of the Joint Brazil-United States Military
Commission is located in Rio de Janeiro, Brazil, and
an Air Force Section of a Military Assistance Advisory
Group is stationed in the Dominican Republic.

The technical training offered to Latin Americans
at Albrook AFB, now organized at the USAF School
for Latin America, is a continuation of a program
which started in March 1943, The school’s curriculum
is based on the training needs of the air forces it sup-
ports as determined by the Chiefs of the USAF Mis-
sions. The five-month courses are based on the standard
courses offered to US airmen by the Air Training Com-
mand but adapted to Latin American needs and of-
fered in Spanish by bilingual USAF instructors. In
addition to the formal training, the USAF School for
Latin America has developed a varied social, educa-
tional, and recreational program designed to overcome
national differences and to develop attitudes of Inter-
Americanism and Western Hemispheric solidarity.
Friendship and understanding are important by-pro-
ducts of the school.

The primary objective of the Caribbean Air Com-
mand is that of assisting and advising the air forces
of Latin America so they can attain that degree of ef-
fectiveness and self-sufficiency which will permit them
to perform the missions assigned by their national
governments and assist in the over-all defense of the

THE Caribbean Air Command’s mission in Latin

78

Qur increasingly important commitments to and stake in Latin
America underscore the operations of the Caribbean Air Command, o

vital center of military planning and coordination for hemispheric

defense . . .

CARIBBEAN
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Western Hemisphere if that need should arise. The
USAF Mission personnel earn the respect and confi-
dence of their hosts for the US Air Force and for the
United States through careful performance of their
assigned duties in behalf of the host government,
through a sincere desire to assist the host air force in
arriving at the same level of technical proficiency exhib-
ited by the US Air Force, and through a willingness
to cooperate fully with the host air force.

With the close identification between military and
commercial aviation existing in many of the Latin
American republics, the USAF efforts in Latin America
contribute directly and effectively to the develop-
ment and improvement of the economic strength of the
host country. The development of modern airfields,
communications systems, and the training in technical
aviation specialties enrich countries dependent upon
air transportation in the absence of adequate highways
and railways.

In addition to those activities directly in support
of the Latin American air forces, the Caribbean Air
Command is charged with a number of other missions
in the promotion of the US Air Force’s interests and
policies within the southern continent. As a compo-
nent of a unified command, the Caribbean Air Com-
mand participated in an annual joint training exercise
to test defense measures for the Panama Canal and
other US installations in the Caribbean. Frequently,
Army and Air Force elements of Latin America partici-
pate in the exercise with CONUS-based Army/Air
Force units. The responsibility for the operation of an
air rescue service for the land mass of South and Cen-
tral America has been vested in the command and is
being implemented by detachments attached to the
command. Other units attached to the command pro-
vide weather information, communications services.
aircraft chart and information services, and photo-
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Survival troining is serions business
at CAIRC, as represented by such ae-
tivities as this Air Commando exercise
at Albrook AFB Tropic Survival School.

instructor who speaks Spanish fluently works with a student from Urngoay. Note
school pateh visible under right-hand collar of Uruguayan student’s uniform.

mapping services. The attached units perform impor-
tant mission objectives for which the Caribbean Air
Command has been made responsible.

Logistic support for the Missions, Air Attachés or
other Air Force units in Latin America is provided by
the 5700th Air Base Group at Albrook. The group also
operates the Tropic Survival School which provides
practical training for aircrews, both US and foreign,
on survival techniques under tropical conditions. Be-
cause of the roughness of the terrain and the extensive
jungle areas in Latin America and the relative scarcity
of navigational aids and emergency landing strips,
survival training has become an inereasingly important
activity. At the request of Latin American republics,
the Albrook school has assisted in the establishment
of similar schools in other countries.

Other than for the normal highlights following from
the nature of the command’s operations within Latin
America, two important events occurred during the
past year. As a solution to the increasing air traffic
through the Canal Zone, Howard AFB, on the Pacific
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Aecrospace power is increasingly significant in Latin America. and US Air Foree
Mission system personnel throughout Central and South America work in close
harmony with airmen in host countries in mutual cooperation efforts to develop
local aerospace capabilities through enhancement of technical, other skills.

S a

Bilingual skills among the instructors at the US Air Foree School for Latin Amer-
ica are vital to achievement of the cooperation-instruction mission. Here a USAF gets  snake-skinning, eating, lesson

Above, a Latin American stodent, left,

from USAF survival instructor. Snakes
are eaten during survival exercises.

side of the Isthmus and west of the Panama Canal was
reactivated. The longer runways at Howard AFB as-
sure the command of a capability for servicing visiting
aircraft more promptly and more safely,

For the first time, the USAF Medical Conference
was held at Albrook in March 1962. The conference
brought leading medical officers of the US Air Force
and the command surgeons, and other prominent med-
ical officers, of the Latin American air forces together
to discuss mutual problems and medical progress in
the areas of aeromedical services and tropical medicine.

Becent events and developments on the interna-
tional scene have redirected the attention of many
Americans toward Latin America, With the new em-
phasis on Latin America, new programs to strengthen
the countries have been initiated by US government
agencies, and existing programs have received new
support and new objectives. The Caribbean Air Com-
mand with its more than twenty years of experience in
working with Latin American air forces has shared in
the renaissance of interest.—Exp
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Maj. Gen. Kenneth P, Bergquist became
Commander, AFCS, in February 1962,
His prior assignment had been as Com-
mander of the Eleetronic Systems
Division of Air Foree Systems Com-
mand. General Bergquist served in the
Pacifie during World War I, and he
has been in a number of air defense
posts and staff positions in Europe and
the continental United States sinee the
war's end.

ROVIDING the “Reins of Command”—this is one
P of the Air Forces's most simply stated yet one of its

most important missions. A glance behind these
words reveals a complex aerospace activity, one con-
ducted by a major air command established slightly
more than a vear ago: the Air Force Communications
Service (AFCS),

For this mission AFCS technicians “wire” the world,
through 558 units at 500 locations in forty-six of the
United States, in thirty-five other countries, and at
way stations between. This vast operation is com-
manded by Maj., Gen. Kenneth P. Bergquist, with
headquarters at Scott AFB, I11,

AFCS operates and maintains aerospace communi-
cations in five distinct types of service—(1) On-Base
Communications; (2) Long-Haul Communications as
components of the Defense Communications System
(DCS); (3) Flight Facilities; (4) Air Traffic Control;
and (5) Emergency Mission Support—each a family of
communications functions grouped according to sys-
tems or pmct_’dum] similarity,

This command's five-part mission draws primarily
from two highly technical Air Force skill groups, in-
formally called Communicators and Air Traffic Con-
trollers. Communicators operate and maintain air/
ground communications, on-base and interbase wire
cable, and radio and digital communications systems.
Television, maintenance-expediter, and fire/crash com-
munications facilities are also their charge.

The Air Trafic Controllers operate and maintain a
worldwide system of 1,500 air traffic control facilities
and electronic aids to aerial navigation. Constantly
performing service evaluation of these facilities is
AFCS’s fleet of specially equipped T-33s and C-140A
JetStars.

The command’s current organizational structure
has eleven direct-reporting subordinate headquarters
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Now in its second year of operations, the Air Force's sixteenth
major command is pressing aohead with its vital mission—respon-

sibility for all Air Force communication and navigational aids . ..
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of which two are designated “Areas”—comparable to
numbered air forces in strength and responsibility
—and seven are “Independent Regions™—similar in
size and responsibility to air divisions.

The European-African-Middle Eastern Communica-
tions Area, commanded by Brig. Gen. ]. Franeis Taylor,
Jr., from headquarters at Wiesbaden AB, Germany, in-
cludes subordinate United Kingdom, Central European,
Mediterranean, and Spanish Regions.

With headquarters at Wheeler AFB, Hawaii, the
Pacific Communications Area is commanded by Brig.
Gen. James H. Weiner. Included in this organization
are Far East and Southeast Asia Regions.

Independent regions are:

® Alaskan Communications Region at Elmendorf
AFB, Alaska, which is commanded by Col. Harold L.
Hughes.

® Midwestern Communications Region, Chanute
AFB, 111, Col. Harry J. Bullis,

o North Atlantic Communieations Region, West-
over AFB, Mass., Col, James T. McElhone,

¢ Southeastern Communications Region, Robins
AFB, Ga., Col. Albert H. Snider.

e Southwestern Communications Region, Ran-
dolph AFB, Tex., Col. H. L. Gandy.

® Western Communications Region, Hamilton
AFB, Calif., Col. Guy H. Rockey.

e Continental Systems Region, Tinker AFB, Okla,,
Col. Frank T. West,

In addition, AFCS is responsible for training four
Air National Guard communications groups, with
twenty-one squadrons; two mobile eommunications
squadrons, containing nine subordinate flights; and one
special squadron. These organizations are manned by
some 6,000 Guardsmen,

This command also trains three Air Force Reserve
mobile communications squadrons, each of which has
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seven subordinate detachments, About 1,250 Reserve
personnel are assigned to these units.

On July 1, 1962, AFCS marked a year of progress
toward achieving the USAF goal of a single, unified
organization to employ most efficiently the critical
communications skills and resources in the service of
the entire Air Force,

Phased organizational integration of the communi-
cations of the separate commands hegan with the July
1961 activation. At that time AFCS assumed communi-
cations responsibility for the Military Air Transport
Service, Aeronautical Chart and Information Center,
Air Force Accounting and Finance Center, and the
Caribbean Air Command.,

January 1962 brought the nexst realignment of com-
munications operations facilities, as AFCS was as-
signed communications responsibilities for the Air
Force Logistics Command, Systems Command, Alas-
kan Air Command, Air University, Pacific Air Forees,
Air Training Command, and Air Force Academy.

On July 1, 1962, AFCS was assigned responsibility
tor operating Defense Communications System ele-
ments serving the United States Air Forces in Europe,
Continental Air Command, and units of Security Serv-
ice. The Alaskan Communications System, a Signal
Corps organization that has provided telephone and
telegraph service for both military and civilian users
in the forty-ninth state for sixty-two vears, was also
transferred to the Air Force for operations.

Here are some representative events within each
of AFCS’s five mission elements.

In the hield of Long Haul Communications—a re-

{Continued on following page)
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AFCS controller on the job at Scont AFB. 1ll., symbolizes
worldwide Flight Facilitics mission of the Air Foree Com-
munications Serviee. That C-1404 JetSiar reflected in the
controller’s glasses is a mockup, but his job is real, vital.

AlIR FORCE COMMUNICATIONS SERVICE

Headquarters, Scott AFBE, lll.

Commander
Maj. Gen. Kenneth P. Bergquist

European-African-Middle Eastern Communications Area
Hq., Wiesbaden AB, Germany
Brig. Gen. L. Francis Taylor, Jr., Commander

Pacific Communications Area
Haq., Wheeler AFB, Hawaii
Brig. Gen. James H. Weiner, Commander

North Atlantic Communications Region
Hy., Westover AFB, Mass.

== Midwestern Communications Region

Alaskan Communications Region
Hy., Chanute AFB, [l

Hg., Elmendorf AFB, Alaska

T

Southeastern Communications Region
Hag., Robins AFB, Ga,

Southwestern Communications Region
Ha., Randolph AFB, Tex.

Continental Systems Region

Western Communications Region ==
Hq., Tinker AFB, Okla.

Hq.. Hamilton AFB, Calif,

3d Mobile Communications Squadron
Tinker AFB, Okla.

1800th Support Squadron
Scott AFB, I

Hg., 18015t Communications Group
(Office of Commercial Communications Management)
Scott AFB, III.

1865th Facility Checking Flight
Tinker AFB, Okla.

1866th Facility Checking Flight
{Service Evaluation)
Scott AFB, 1.
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AIR FORCE COMMUNICATIONS SERVICE

b L -

Communieations Serviee technician working on one of the
maore than 200 cmergeney operations handled by the new
Air Force command during its first eveniful yvear. This
phase of the job involved adjustment of antenna position.

sponsibility of AFCS’s Deputy Chief of Staff for Tele-
communications, Col. John E. Frizen—installation
continued on a high-speed, computerized, data-com-
munications network, capable of instantaneous trans-
mission, reception, editing, and reconversion of any
kind of digitalized information from punch-cards and
perforated and magnetic tape. As one of the newest
components of the Defense Communications System
AF DATACOM (Phase I-COMLOGNET), will link
450 Air Force, industry, and other Department of De-
fense activities into a network system for the high-
speed exchange of information.

The “Talking Birds” took to the air in this first year.
These are complete communications packages oper-
ated and maintained by AFCS personnel. They are
designed to be transported in easily adapted C-130
aircraft of the commands to which the airplanes are
assigned. Twao of the “Talking Birds” are on continuous
standby in the United States, two are in Europe, and
two in the Pacific. From their home bases, task organi-
zations can quickly deploy to any geographic area to
pmvide on-site C{]ll'lllliln{l-lklxl' communications for
contingency operations.

Base Communications, also within the Telecommu-
nications mission, was streamlined by consolidation
of on-station communications facilities. This develop-
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ment gathered telephone, crash/alarm and alert sys-
tems, and air-police security and maintenance-expediter
networks under single management. Improved effi-
ciency was gained by standardization, and greater
economy achieved by eliminating Base Communica-
tions Squadrons, with a saving of administrative, main-
tenance, and operational personnel space.

Flight Facilities, and Air Traffic Control—under the
Deputy Chief of Staff for Flight Facilities, Col. Robert
C. Sears—recorded numerous advances. Among the
more prominent was continued development of the
C-140A JetStar, five of which are scheduled for de-
livery to AFCS within the next few months to satisfy,
primarily, Air Foree requirements for evaluation of
mobile navigational aids deployed for contingency
operations. The speed, range, and special capabilities
of this all-weather, twin-jet, when deployed, will
enable it to reach any contingency area in ten hours.

Stll in the realm of Air Traffic Control and Flight
Facilities, during AFCS’s first year the Air Traffic
Controllers are credited with “saves” of aircraft, worth
about $98.5 million, and bringing to safety their 339
aircrew members; This figure is approximately four
times the annual salaries of all active-duty Air Force
Controllers,

Emergency Mission Support—a responsibility of the
Deputy Chief of Staff for Objectives, Col. Harry A.
French—applied the most advanced techniques of
mobile communications operations to some 195 de-
ployments, with communications support for Project
Mercury, United Nations operations in the Republic
of Congo, the Air Force counterinsurgency training
mission in Southeast Asia, and Air Force civil assist-
ance following natural disaster, such as Hurricane
Carla in the Caribbean, to list a few.

Another important development was AFCS’s ap-
pointment by the Department of Defense to manage
all commercial leased communications for the Army,
Navy, and Defense Telephone Service, as well as
the Air Force under the over-all management of
the Defense Communications Agency. As the re-
sponsible agency, the Office of Commercial Communi-
cations Management, leased and administered for
DoD 5180 million this year in privatelv owned com-
munications services and equipment, giving AFCS
what might be called the world’s largest telephone
bill. The chief of OCCM is Col. Cecil V. Broadaway.

Others in the AFCS staff at Scott are Maj. Gen.
Donald P. Graul, Deputy Commander; Brig. Gen.
William T. Smith, Chief of Staff; Col. Byron V. Pepi-
tone, DCS/Personnel; Col. Albert C. Windell, DCS/
Comptroller; Col. William J. Worcester, DCS/Logistics;
Col. Edison T. Weatherly, Inspector General; Col.
Marvin J. Goodwin, Staff Judge Advocate; Lt. Col.
Milton Frank, Director of Information: Lt. Col. Robert
B. Alexander, Director of Administrative Services; and
Maj. William C. Jenkins, Commander, 1800th Support
Squadron.

Some 42,000 Communicators, Controllers, and sup-
port technicians make up AFCS’s worldwide profes-
sional community who are “providing the reins of
command."—Exp

AIR FORCE Mogazine * September 1962



ENGINEERED FOR GLOBAL STREET | FIGHTING

MODICON* V — ready to move on instant notice to anywhere in the world to counter aggression on
enemy-selected ground and under enemy-prescribed conditions. Designed to assure mastery of the
air situation with command and control of aerial operations and close support of ground forces.
Engineered for first day capability, mixed weapons control, modular dispersibility. Compactly pack-
aged for global mobility in air-transportable shelters suitable for helicopter and vehicular operations.
Fully researched and developed for rapid integration into special air warfare units./Engineers and
scientists qualified to assume important assignments in advanced data handling and display systems
will find a broad spectrum of challenging opportunities at Litton Systems. Complete information on
openings may be obtained by submitting resume to Professional Employment Manager, 6700 Eton
Avenue, Canoga Park, California. An Equal Opportunity Employer. *MOdular DIspersed CONtrol
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Lt. Gen. Troup Miller, Jr., became
Commander, AU, in August 1961 after
having served as Viee Commuander. A
fiver since 1931, the General served
in the Pacific during World War 11,
Inter in materiel assignments. Prior
to service as Viee Commander, AL,
he was Commander of the Arnold En-
gineering Center, Tullahoma, Tenn.,
now dﬂn element of AF Systems Com-
midmils

these essential fields, Air University continued

to operate as the intellectual core of the USAF.
Fiscal year 1962 brought changes in top personnel,
expanded and amended educational programs, im-
proved instructional facilities, and an accelerated aero-
space briefing program.

When AU began operation in 1946, its founders
discarded outmoded doctrine and stressed academic
freedom as a cardinal educational principle. Geared
to meet aerospace challenges, present programs reflect
this initial academic philosophy as they pursue the
command’s mission: to prepare officers for command
and staff duties; provide specified scientific and tech-
nical education; administer the AFROTC program.

Lt. Gen. Troup Miller, Jr., assumed command of
AU in August 1961. The following month, Maj. Gen.
C. H. Pottenger became Vice Commander.

EDUC.-‘LTIDN, doctrine, research —in developing

Air University Headguarters, Maxwell
AFB, Ala., font of past and present
aerospace power doctrine, and school
for future leadership of the Air Force.
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Steeped in cerospace scholarship and cognizant of its significant

role in the development of Air Force leadership and doctrine, the

Air University continues its oufstanding record of achievement . . .

THE
AIR

UNIVERSITY

In June, 164 students completed AU’s senior school,
the Air War College. The Associate AWC program,
whereby senior officers who cannot attend the resident
course obtain AWC diplomas, expanded to twenty-five
seminars at selected bases in the United States and
overseas.

A total of 545 officers graduated at AU’s intermedi-
ate school, Air Command and Staff College; and 165
students completed the school’s annual Reserve Officer
Orientation Course, ACSC finalized plans for conduct-
ing in early FY '63 the initial class of a two-week AF
Counterinsurgency Course for 250 students from all
major commands,

Three Squadron Officer School classes produced
2,700 graduates during fiscal year 1962. This junior
professional school redesigned its curriculum to direct
major emphasis toward aerospace power and leader-
ship.
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Not only US Air Force officers, but
officers from other serviees anid from
allied countries benefit from the in-
struction and research facilities at the
Air University, all in an academie at-
mosphere that encourages ereativity.

The AF Institute of Technology recorded a total
graduate output of 2,792—475 from its resident courses
and 2317 from its civilian institutions program. The
institute doubled the quota of its Airman Education
and Commissioning Program.

Some 1600 individuals completed the various
courses offered by the Warfare Systems School to in-
crease the technical knowledge of AF officers in war-
fare systems, In late 1961, WSS conducted the pilot
class of its Aerospace Operations Course.

Academic Instructor and Allied Officer School con-
tinued its dynamic “people-to-people” approach in its
allied officer program. AU officers and local civilians
sponsored individual allied students to give them
an “at-home” feeling in the military-civilian commu-
nity. During FY '62, ATAOS had 1,078 graduates in its
Various courses.

Extension Course Institute reported an average
enrollment of 320,000 correspondence students. And

the AFROTC program flourished with 108,000 cadets
enrolled in 187 detachments.

New equipment afforded greatly expanded closed-
circuit television facilities on AU’s main campus, Max-
well AFB, Ala. The new service allowed three pro-
grams to run simultaneously to three schools.

AU aerospace briefing teams, speaking to forty
groups throughout the nation, brought the “story of
space” to audiences totaling over 15,000,

George Washington University established a resi-
dent center at AU to enable AWC students and selected
AU faculty members to earn a master’s or a bachelor’s
degree. A similar program is planned for ACSC.

Air University’s job, simply stated, is to produce
key officers to guide the USAF in this dawning age
of space. It follows that this educational, doctrinal,
and research center will continue its important role
in assuring that America maintains leadership of the
free world—both in strength and in conviction.—Ex~p

AIR UNIVERSITY
Headquarters, Maxwell AFB, Ala.

Commander
Lt. Gen. Troup Miller, Jr.

| I I

War College Command & Stati Squadron Officer
Maxwell AFB, Ala, College Schaoal

Maxwell AFB, Ala. Maxwell AFB, Ala.

Academic Instructor Warfare Systems Air Farce ROTC
School

& Allied Officer School Maxwell AFB, Ala,
Maxwell AFB, Ala. Maxwell AFB, Ala.

[ I

Institute of Extension Course
Technalogy Institute
Wrigh!-P%thtgmn AFB, Gunter AFB, Ala.
io

I | |

Research Studies  Air University Library Air Force Museum
Institute Maxwell AFB, Ala. Wright-Patterson AFB,
Maxwell AFB, Ala. Ohio

I

3800th Air Base Wing
Maxwell AFB, Ala.

3894th Schoal Group
Maxwell AFB, Ala.

I

38515t Support Group
Maxwell AFB, Ala.
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Lt. Gen. Edwared J. Timberlake as-
sumed command of CONAC Juls 1,
1962, Hiz immediately  prior  posis
were as Viee Communder, USAFE, and
Deputy Chiefl of Staflf. Personnel, ”q_.
USAF. He served in Europe in Workd
War Il and was a |r]::1.'r||u'r of the Ploesti
rajds. He went with the Fifth Air
Foree to Koren in 1950 and lnter served
as the Commander of the Fifth.

Pararesenc, a skill that has saved many precious lives in
wir operations, i= 0 proud element of Continental Air Com-
mand’s speetrum of eapability, as symbolized by this mem-
ber of one of CONACSs Reserve Air Resene Squadrons.
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these support-of-USAF

CONTINENTAL

AIR
COMMAND

and hard “Readv-Now” Air Force Reserve has been
:-i[jullij__{hh'd_[ as a firmly established fact during the
past year.

Two C-124 wings called to active duty in October
1961 moved smoothly into the Regular Air Force struc-
ture, transitioned into their new C-124 aircraft and
performed  airlift missions for the Tactical Air Com-
mand. Reserve Recovery organizations proved their

T HE Continental Air Command concept of a lean

worth in “no-notice”™ training exercises in coopera-
tion with various major commands. Reserve troop car-
riecr wings conducted impressive airlift and airdrop
HHiSSi0ns.

Providing logistical, budgetary, administrative, and
personnel support for all Air Force Reserve units and
individual trainees is CONAC's primary mission. 1t also
has the prime responsibility for support of dispersal
aircraft and reconstitution of the Air Foree in event of
attack on the United States.

The wings recalled in the Berlin erisis and scheduled
to return to Reserve status in August were the 435th at
Homestead AFB, Fla., and the 4424 at Richards-Gebaur
AFB, Mo., along with their five squadrons—the TTth,
Donaldson AFB, §. C.; 78th, Barksdale AFB, La.;
308d and 304th, Richards-Gebaur; and 305th, Tinker
AFB, Okla.

The thirteen other wings in the CONAC organiza-
tion are located at widely separated sites throughout
the nation. They have been involved in a number of
missions in support of the active establishment and
have participated extensively in airdrop and airlift
training exercises, working primarily with Tactical Air
Command and the Army. For instance, nearly 100
CONAC Reserve troop carrier aircraft and crews were
involved in the giant joint Air Force-Army Exercise
Banvan Tree 111, conducted in Panama during the
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early part of 1962. Reserve C-119s and C-123s dropped
and air-landed tons of equipment and flew a large
number of support missions in that massive operation.

The Air Force Reserve Recovery program has also
been active since it went into full-scale operation
July 1, 1961, with eighty-two recovery groups and 200
squadrons, Under this program, Reservists at widely
dispersed, predetermined airstrip locations will stand
ready to give combat aircraft a choice of alternate
landing fields if their home bases should be knocked
out by an aggressor. Recovery units are training to
prepare these alternate airfields, guide aircraft to these
safe havens, provide necessary services, and get the
aircraft airborne again quickly. Recovery units will be
able to provide refueling, communications, crash and
rescue, medical, food, billeting, and security services.
In recent months, there have been frequent exercises
involving other command aircraft ranging from pro-
peller-driven planes to the latest jets. These exercises,
often on a "no-notice” basis, have proved that this new
Reserve concept provides realistic pre-D-Day prepara-
tion of Reservists for a time when they would be most
sorely needed.

There are many other types of CONAC Reserve
organizations such as Aerial Port Squadrons, Air Rescue
Squadrons, medical units, Air Terminal units, Naviga-
tion Squadrons, and others, as well as individual train-
ing facilities.

Supervision of the Reserve program is a vast opera-
tion, and another CONAC organization—the Air Re-
serve Records Center at Denver, Colo.—has the huge
task of maintaining master records of about a half
million Air Force Reservists. The Center is also respon-
sible for all personnel actions affecting these records,

In addition to its Reserve mission, CONAC has a
number of special missions such as advisory and
liaison responsibilities for the Civil Air Patrol, an Air
Force auxiliary; coordination of Air Force plans in
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First-line aireraft get minor maintenance as part of the
training of CONAC's Reserve Recovery organization.

domestic and civil emergencies; Air Force representa-
tion on Civil Defense Boards; Reserve recruiting for
other commands; cooperation with the Army and Navy
in basic plans for defense other than air defense: Air
Force representation on State Reserve Facilities Boards;
liaison with Selective Service; and liaison with the Boy
Scout Explorer Program,

Organizationally, CONAC is divided into six num-
bered Air Reserve Regions, geographically correspond-
ing with numbered Army areas.

Lt. Gen. Edward J. Timberlake assumed command
of CONAC on July 1, 1962, replacing Lt. Gen. Gordon
A. Blake, who became Director of the National Security
Agency. General Timberlake, a graduate of West Point,
came to CONAC after a tour of duty as Deputy Chief
of Staff for Personnel, Hq. USAF.—Exp

CONTINENTAL AIR COMMAND
Headquarters, Robins AFB, Ga,

Commander
Lt. Gen. Edward T. Timberiake

Civil Air Patrol Air Reserve Records Center
Hq., Ellington AFB, Tex. Denver, Caolo.
Col. Paul C. Ashworth, Commander Col. Carroll 5. Geddes, Commander
| | | | |

15t Reserve Region 2d Reserve Region
Hg., Stewart AFB, N.Y. Ho., Andrews AFB, Md.
Brig. Gen. Benjamin G. Willis Brig. Gen. Felix L. Vidal,

Commander Commander

3d Reserve Region
Hg,, Dobbins AFB, Ga.
Brig. Gen. Wilbur W, Aring,
Commander

4th Reserve Region
Haq., Randolph AFB, Tex.
Brig. Gen. james L. Riley,

Sth Reserve Region
Ha., Seifridge AFB, Mich.
{Brig. Gen. Charles M. Young,

Treap Carrier Wings Air Rescue Squadrans

Aerial Part Squadrans  AFR Recovery Groups  AFR Base Suppert Groups

Cominander Commander
6th Reserve Region
Rir Force Hg., Hamilton AFB, Calif.
Reserve Sectors "6 Gen. Andrew B. Cannon,

Commander

| | |

Support Units
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Maj. Gen. Brooke E. Allen has, sinee
July 1959, commanded the Headguar-
ters Command. A wartime bomber pi-
lot, he ook off in a B-17 during the

Japanese attack on  Pearl Harbor,
logged more than 350 combat hours
in the Pacific. In the '50s, he served
almost six years in MATS and before
his present assignment headed NATO s
6th Allied Tactieal AF in Turkey.

EADQUARTERS Command, USAF, has a unique
H and broad mission . . . worldwide support. Its pri-
mary mission is to support Hg. USAF, its special
activities and field extensions throughout the world.
Command headquarters are at historic Bolling AFB,
Washington, D, C., the home of Headquarters Com-
mand’s 1100th Air Base Wing. Another command wing,
the 1001st Air Base Wing, operates nearby Andrews
AFB, Md., while the third wing, the 1020th USAF
Special Activities Wing, is located at Fort Myer, Va.
This latter wing supports USAF missions, MAAGs,
Air Attachés, and other special missions throughout the
world.

In addition to the command’s mission of providing
logistic and administrative support, disbursing services
for Hgq. USAF and other assigned Air Force units in
the Washington area whose organizational structure
does not permit self-support, other aspects of its mis-
sion are:

e To provide aircraft for and supervise Air Force
administrative and combat-readiness flying for the
Washington area. This includes all Headquarters
USAF helicopter operations;

e To organize, train, and maintain a Ceremonial
Unit and Headquarters Command Band, which repre-
sent the Air Force at public ceremonies within the area
of the nation’s capital. The command also operates the
USAF Bandsmen’s School in support of USAF's music
program. In addition, the command directly supports
the USAF Band, comprising the USAF Symphony Or-
chestra, the Concert Band, the USAF Drum and Bugle
Corps, “The Airmen of Note,” “The Singing Sergeants,”
“The Strolling Strings,” and the USAF Bagpipe Band;

® To act as “housekeeper” for airmen on duty within
the Military District of Washington, providing housing
and dining facilities;

e To operate the USAF Hospital at Andrews AFB,

Though all flying octivity has been curtailed ot
historic Bolling AFB, the base remains as the center of one

of the most diversified missions in the Air Force . . .

THE

HEADQUARTERS

COMMAND

one of the major military hospitals in the area. It was
recently redesignated “The Malcolm Grow USAF Clini-
cal Center” named in honor of the late Maj. Gen. M.
C. Grow, USAF Surgeon General from October 1947
until November 1949,

Two of the major events of the year were the ob-
servance of the forty-fourth anniversary of Bolling Air
Force Base and the movement of all fixed-wing flying
operations from Bolling AFB to Andrews.

Twelve of Bolling’s former base commanders re-
turned for the July 1, 1962, anniversary observance as
honored guests. The day’s events included: The present
base commander laying wreaths on the graves of five
former commanders who are buried in Arlington Na-
tional Cemetery; a review on the flight line that at-
tracted over 17,000 spectators; the takeoff of the last
aircraft—terminating forty-four years of aviation his-
tory; and a formal anniversary dinner that evening at
the Bolling Officers’ Open Mess that was attended by
aviation pioneers, Air Staff officers and congressional
and distinguished civie leaders.

All nonflying activities at Bolling will remain and
Future plans for the base will vastly increase the ad-
ministrative mission and importance of both the com-
mand and the base. The total hours of flying at Bolling
in 1961 were 59,244; at Andrews AFB, 65,879, Head-
quarters Command's Hying safety record in 1961 was
.71 per 100,000 flying hours, an AF-wide record low.
During 1961, Andrews AFB averaged over 320,000
Hight operations. This made it one of the busiest air-
ports in the country, and its operation will expand now
that Bolling’s aircraft have moved there.

On June 30, 1862, Bolling AFB was the scene of re-
tirement ceremonies for the former USAF Vice Chief
of Staff, Gen. Frederic H. Smith, Jr.

Andrews AFB is the home base for President Ken-
nedy’s aircraft as well as the aerial port of arrival and
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departure for other distinguished US and foreign dig-
nitaries who visit the nation’s capital. Among the visi-
tors this vear were: President Sukarmo of Indonesia,
President Keita of Mali, President Aboud of Sudan,
Prime Minister Nehru of India, President Kekkonen of
Finland, Chancellor Adenauer of West Germany, King
Ibn Saud of Saudi Arabia, President Goulart of Brazil,
and Prime Minister Macmillan of the United Kingdom,
Five days after his historic spaceflight and earth orbits,
Lt. Col. John H. Glenn, Jr., was given a hero's welcome
at Andrews,

As usual, the national observance of Armed Forces
Day was held at Andrews AFB and there was a record
attendance.

Maj. Gen. Brooke E. Allen is Commander, Head-
quarters Command, USAF, a post he has held since
mid-1959. His immediate subordinates this year were
Maj. Gen. James C. McGehee, Commander at Andrews;
Col. Wilson R. Wood, Commander at Bolling; Col.
Robert W, Elliott, Commander of the 1020th USAF
Special Activibes Wing, Fort Myer; Col. Richard D.
Vitek, Commander of the 1100th Support Group; and
Col. Archie A. Hoffman, Commander of the USAF
Hospital at Andrews AFB.—Exp

Maj. Gen. Robert H. Warren, named
Superintendent of the US Air Foree
Aeademy in July 1962, was instrumen-
tal in plans for the Academy as Mili-
tary Executive to the late Secretary of
the Air Force and Deputy Secretary of
Defense Donald A. Quarles. A 1928
graduate of West Point, he com-
manded the Air Proving Ground Cen-
ter before assuming his present duties.

HE United States Air Force Academy, the nation’s
T newest service academy, graduated its fourth class

on June 6, 1962, and, with the admission of the
750 members of the Class of 1966 later in June, reached
its full authorized strength of 2,512 Cadets. The legis-
lation establishing the Air Force Academy was signed
by President Eisenhower on April 1, 1954, and the first
class of 305 Cadets was sworn in a little more than one
year later, on July 11, 1955, at Lowry AFB, Denver,
Colo. On August 29, 1958, the Cadets began to move
into their new quarters at the foot of the Rampart
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Some of Bolling’s past commanders gather for 44th anni-
versary celebration. From left: Martin Scanlon, Robert
Walsh, Howard Davidson, Willinm Ryan, Edmund Hill,
Thomaz Hastey, Robert Wimsat, William Boyd, Burton
Hovey, Henry Amen, Stovie Ross, Edwin Miller, Wilson Wood.

The aerospace force of tomorrow will mirror today's
achievemenits at the young, visionary, educationally advanced

“School of the Sky” in the Colorado Rockies . . .

UNITED STATES
AIR FORCE

AGADEMY

Range of the Rocky Mountains a few miles north of
Colorado Springs.

There is abundant evidence that the Academy is
accomplishing its mission of providing instruction, ex-
perience, and motivation to each Cadet so that he will
graduate with the knowledge, character, and qualities
of leadership essential to his progressive development
as a career officer in the United States Air Force. More
than 800 graduates of the Academy, now serving as
Air Force officers, are living proof that their four years

(Continued on page 192)
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THE AIR FORCE ASSOCIATION
Invites You to the World’s Leading

AEROSPACE DISPLAY and
AERIAL DEMONSTRATION

AEROSPACE PANORAMA

... major feature of Air Force Association’s National Conven-
tion, the largest aerospace power and defense meeting in the
nation. Ncnﬁ}' 100,000 square feet of defense-equipment ex-
hibits—from missiles and aircraft to transistors. This is a show
that will increase your professional knowledge of the aerospace
industries and the prmfm:tﬁ and services these companies offer
to the Air Foree and national defense, The Acrospace Pano-
rama will feature:

Missiles—Full-scale Titan, Minuteman, and Thor-Discoverer
in front of the Convention Center. The Skybolt and Bullpup
will be nearby.

Ajrcraft—Fighters from Tactical Air Command, including the
F-100, RF-101, F-104, F-105, F-106, and the newest addition
to the Air Force, the McDonnell F-110, for vour close mspec-
tion.

Air Force=Will feature a new display known as “Scope 360"
to tell the Full story of the Air Force mission, its command
structures, and their capabilities, An Air Force protocol display

and an exhibit honoring the 15th Anniversary of the Depart-
ment of the Air Force (September 18) will dominate the en-
trance to the exhibit hall, Fifteen major commands of the
United States Air Force will also have exhibits showing the
equipment and functions of each command . . . these alone are
worthy of your professional interest...some of them dealing
with space efforts,

You will be in good company—As a visitor to this show you
will join top Air Force, government, education, and industry
leaders in record numbers; 150 industry and business executives
of the Defense Ordentation Conference Association; distine
guished physicians of the Aerospace Medical Association; edu-
cators from fifty nations and 300 more from throughout the
country; Air Force Reservists and Air National Guardsmen;
USAF Information Officers ffom all commands of the Air Force,
worldwide; Outstanding Airmen from all Air Force commands;
Air Force personnel from Nellis AFB and those participating
in the USAF Tactical Air Demonstration; and top ['..'l.t[ll:h' of
the Air Foree Academy.

PARTIAL LISTING OF PARTICIPANTS IN AFA CONVENTION EVENTS

ADAMS, Gen. Paul D.

Commonder in Chisf

United Stotes Strike Commaond

BRIGGS, L. Gen. James E.

Commander

Air Training Command

BURCHIMAL, Lt. Gen. David A.

Deputy Chief of Staff

Plans & Progroms, USAF

CABELL, Gen, Charles P.

USAF (Ret.)

CANNON, Senater Howard W.

(0., Mev.) Member, Senote Armed Services
Committee and Sencte Commiftee on Aero-
nautical and Space Sciences

COMSIDINE, Bob

Syndicoted Columnist

CUNNINGHAM, Brig. Gen, Joseph A.
Commander

Ajr Rescue Service

DERTHICK, Dr. Lowrence G.

Assistant Executive Secretary

Mational Educotion Association

DICKIESON, Dr. A. C.

Bell Laboratories, Ine.

FOS5S, Joa

President, Air Force Association

GERHART, Gen. John K.

Commander in Chief

Maorth American Air Defense Command
GOLDWATER, Senator Barry M.

(R., Ariz.) Member, Senote Armed Services
Committee ond Sencte Approprictions Com-
mitiee

HEBERT, Represontative F. Edward

(D., Lo.) Member, Houte Armed Services Com-
mittes

HOPE, Bob

Radie, TV, Motion Picture Star
HUBBARD, Brig. Gen. Boyd, Jr.
Commandar

4520th Combat Crew Troining Wing. Tactical
Air Command

KELLY, Li. Gen. Joe W.
Commander

Military Air Transport Servies
LANG, John A,

Deputy Assistant Air Force Secretary for
Reserve and ROTC Affairs

LEE, Lt. Gen. Robert M.
Commander

Ajr Defense Command

LeMAY, Gen. Curtis E.

Chief of Staff

United Stotes Air Foree
LOVELACE, Dr. Randolph, Il
Chairman, Board of Trustees
Asrospoce Educotion Foundation
McCARTY, Maj. Gen. Chester E.
Assistant Chief of Staff for Reserve Forees, USAF
MILLER, Lt, Gen, Troup, Jr.
Commonder

Air University

MONTGOMERY, John B,
Mational Director

Air Force Association

PETERSOM, Brig. Gen.-Mormaon L
Commander

Ajr Waather Service

PIERCE, Dr. John R.

Bell Telephone Loboratories, Tnc.
POWER, Gen. Thamas 5.
Commander in Chisf

Strategic Air Command

PRITCHARD, Brig. Gen. Gilbert L.
Commander

Special Air Warfare Center
REED, Dr. Wayne O.

Deputy Commissioner

US Office of Education
SCHRIEVER, Gen. Bernard A.
Commander

Air Fores Systems Command
STILES, Dt. Lindley J.

Dean; College of Educaticon
University of Wisconsin

STOME, Lt. Gen, William 5.
Deputy Chief of Staff

Personnal, USAF

SWEENEY, Gen. Walter C.; Jr.
Commander

Toctical Air Command
TIMBERLAKE, Lt. Gen. Edward J.
Commandar

Caontinental Ajir Command
TOWNES, Dr. Charles H.

Provost

Massachusstts Institute of Technolagy
WARREM, Maj. Gen. Robart H.
Superintendent

United Stotes Air Fores Academy
WELSH, Dr. Edward C.
Executive Secretary

Mational Aeronautics and Spoce Council
WHITE, Moj. Rebert M.

X-15 Test Pilot

WILSOM, Maj. Gen. Winston P.
Deputy Chief

Mafional Guard Bureauw
IUCKERT, Hon. Eugens M.
Secretary of the Air Force
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AFA’s 16th Annual

Las Vegas, N

THE PROGRAM

¢ TUESDAY, SEFPTEMBER 18

:00 AM AFA Committee Meetings
10:00 AM Convention Registration Opens
800 PM  AFA Directors’ Meeting

¢ WEDNESDAY, SEPTEMEBER 19
8:00 AM Convention Registration Opens
10:00 AM 1st AFA Business Session
1:30 PM  2d AFA Business Session
2:30 PM Industry Seminar; Space Com-
munications and Electronics

e THURSDAY, S5EPTEMBER 20

800 AM  Convention Registration Opens

10:00 AM 3d AFA Business Session

10:00 AM Industry Seminar: Space
Communications and
Electronics

10:00 AM Guided Tours for Educators

12:30 PM  Agrospace Luncheon

2:30 PM  Symposinm: Deterring General
War

53:00 PM  Air Force Anniversary

Gonvention

September 18-23, 1962

evada

"1k

Heception

¢ FRIDAY, SEPTEMBER 21
8:00 AM  Acrospace Education Founda-
tion Breakfast Meeting
10:00 AM Airport Dedication—
Finish of Ricks Flight and
CONAC Troop Carrier Event
10:00 AM  Symposiom: Limited War and
Counterinsurgency
10:00 AM Aerospace Education Seminar
10:00 AM Space Briefing for Students
12:30 PM  Air Force Anniversary d.d‘- 'A""'
Luncheon
2:30 PM  Symposium: Space and
National Security
2:30 PM Reserve Forces Seminar by
2:30 PM  Space Symposium for Women E
£:00 PM  Reception for AF Secretary
and Chief of Staff
&:30 PM Air Foree Honors MNight

e SATURDAY, SEPTEMBER 22

10:00 AM USAF Tactical Air Demon-
stration

12200 N Panorama Open to Public

3:00 PM  AFA Directors’ Meeting

One of the highlights of AFA's

b | 5 T -
; Sl — |
B t i i

Las Yegas Convention in Scptember will he a

e SUNDAY, SEPTEMBER 23 tactical airpower demonstration at Indian Springs AFB. Del iy
; ; ! o an Springs . Delegates will see
12200 N PFanorama Open to Public like this shot of TAC F-100s sweeping away after s.-:'urinp dirl:I ;I?In :air: ':.;;;:i:ﬁ
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UNITED STATES AIR FORCE ACADEMY

at the Academy were a very worthwhile investment in
the present and future aerospace development of the
nation.

A new Superintendent, Maj. Gen. Robert H. War-
ren, reported for duty this summer from his former
position of Commander, Air Proving Ground Center.
He succeeded Maj. Gen. William S, Stone, who has
been promoted to lientenant general and reassigned
as Air Force Deputy Chief of Staff, Personnel.

Two new structures were virtually completed at the
Academy during the past year. They are the seventeen-
spired Academy Chapel and Falcon stadium. The
unique Chapel has been so designed that it is possible
to conduct Protestant, Catholic, and Jewish services
simultaneously. The stadium, with a seating capacity
of 40,000 persons, is being constructed with private
Funds secured through the efforts of the Air Force
Academy Foundation,

Vice President Lyndon B. Johnson delivered the
commencement address at the June 1962 graduation
ceremonies, which saw 297 members of the Class of
1962 receive degrees of bachelor of science and com-
missions as officers in the armed services. A total of
200 of the graduates accepted commissions in the
United States Air Force, three elected to receive com-

Ail

Force i

Maj. Gen. Paul W. Scheidecker took
eommand of AFAFC in 1960 after four
yvears as Air Defense Command Comp-
troller. A graduate of West Point, he
served in the Army until 1948, switched
to USAF on completing Harvard Busi-
nezs School, later attended Air War
College. His son, Paul, Jr., is in the
Air Force; a daughter, Lynn, is mar-

FIN

ried to an Air Force officer.

ODAY'S modern aerospace Air Foree, with total
T assets of more that $82.7 billion, is big business. It is
the Air Force Accoumting and Finance Center's
primary responsibility to furnish He. USAF with valid,
timely, and easy-to-understand financial data. In addi-
tion to this responsibility, AFAFC performs other cen-
tralized accounting and finance operations for the Air
Force, such as:

192
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CONTIMUED

missions in the Navy, three in the Marine Corps, and
one in the Army.

The Academy continued to maintain its position
very near the top among all of the nation’s institutions
of higher learning. Two members of the Class of 1962
were selected as Rhodes Scholars and are entering Ox-
ford University this fall. The largest group, 254, en-
tered Air Force pilot training, seventeen are attending
graduate schools under the Air Force Institute of Tech-
nology program, fifteen entered Air Force technical
schools, one went to navigator training, and one is at-
tending medical school.

The United States Air Force Academy Preparatory
School was established on the Academy campus in
September of 1961, Two hundred students were ad-
mitted to the first session, and of this number 144
graduated in June 1962. Ninety-nine secured appoint-
ments to the Air Force Academy and are members of
the Class of 1966, Two were named to the US Naval
Academy, two were appointed to the Merchant Ma-
rine Academy, and three to naval ROTC units.

The Academy has been successful in lowering the
attrition rate of its fourth elass, the Class of 1965 hav-
ing a rate of only fifteen percent as compared with
twenty-six percent in the Class of 1964.—Exp

#

al ossets of more than $82.7 billion, today’s
biag business, indeed. The job of everseeing the
of this global cerospace force falls to . ..

AIR FORCE

ACCOUNTING AND

ANCE CENTER

Swmmarizing data received from more than 560 field
offices in forty-four countries and possessions; making
financial status reports to many different agencies of
our government—including the Congress, Bureau of
the Budget, General Accounting Office, Department of
Defense, Civil Service Commission, Army, and Navy.

AFAFC’s mission has considerable military, eco-

( Continued on page 195)
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To the Air Force Association Convention — September 18-23

FLY TWA to
LAS VEGAS

TWA jets serve Las Vegas from major cities across
the country. Fly First Class and enjoy TWA’s in-
ternational cuisine. Or choose comfortable Coach
accommodations at thrifty fares. Either way,
you're TWA’s guest at mealtimes. Reserve your
space today on TWA. If you like: fly now, pay
later. Call your travel agent or nearest TWA office.

Nallonwide , ’

Worldwide
depend on




Did the new Canadair Swingtail-44
change your way of shipping, too?

It's changed a lot of bright shipping minds in the past The Canadair Swingtail-44 has a tail section that
3 months. Powered by Rolls-Royee, this revolutionary swings open in 90 seconds. It loads faster. It unloads

~ HIEN

Turbo-Prop Jet has launched a service never before faster. It carries 83 tons of freight—449% more than

available. Bulky, out-size cargo—too large to fit

into any other airplane —is now taking to the air. A
And this freight leaves later — arrives

earlier on both coasts. For example, it leaves

New York City at 1:00 A M. and arrives Los

Angeles at 5:48 A.M. the same morning.

\‘\' PECIALISTS / Curtain. And it'll go tonight.

-

FLYING TIGER LINE

WORLD'S LARGEST=CERTIFICATED-SCHEDULED ALL-CARGD AIRLINE

any other airfreighter. What you ship tonight
will fly tonight; it never waits for space.
Isn't it time you changed to the Airfreight
Specialist? Your shipment will be on its way
FREIGHT to any place you say —except behind the Iron




AIR FORCE ACCOUNTING AND FINANCE CENTER

nomic, and social significance. It administers over
1,300,000 allotment accounts for Air Force members
and almost 58,000 retired Air Force pay accounts—to-
gether an annual disbursement of over 1 billion. For
these two functions, more than 650,000 checks are
issued each month. They go to minety-nine countries
and possessions—accurate and on time—arriving when
needed, when expected.

Over $360 million in Income and Social Security
taxes, withheld from the pay of Air Force personnel,
are paid each vear to the Internal Revenue Service and
Social Security Administration.

The center emphasizes time- and money-saving pro-
cedures and courtesy in performing all of its service
Functions, with the impetus for service coming from
AFAFC to its over 1,500,000 customers.

This year the center inaungurated project IMPACT
{ Integrated Military Pay, Accrued, Controlled and
Timely ). The project is designed to develop a modern
centralized military pay system for the Air Force, using
state-of-the-art data-processing and communications
technologies.

Applications on the center'’s computer increased.
Significant applications converted to computer process-
ing were Civilian Payroll and Military Pay Accounting.
In the civilian pay area better service is now provided,
which includes furnishing an earnings statement to all
emplovees each payday.

Col. Stehbins W, Griffith, named Com-
mander of the Acronautical Chart and
Information Center in February 1962,
is a gradoate of the University of
Southern California and was commis-
sioned upon completing pilot training
at Kelly Field, Tex., in 1941. Over-
seas lours took him to China, Japan,
and Libya where he commanded Wheel-
ns AB before being assigned to ACIC,

HE Aeronautical Chart and Information Center,

a Separate Operating Agency of Hg. USAF, has

its Headquarters, Production and Distribution
Plant in St. Louis, Mo.; squadrons and subelements in
Europe and the Far East; and detachments in Wash-
ington, D, C., Alaska, and the Canal Zone.
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Earlier, Central Accounting reports and the payment
of Military Allotments were placed on the computer.
In these areas computer-processing has been expanded
to improve and increase the service to customers.

A new functionally designed Communications Center
Command Post Complex, tied directly with the Air
Force-wide Communications Network, was activated.
It is of vital importance to the center's present and
future operations.

Improvements were also made in internal adminis-
tration. Chief among these were the adoption of PERT
(Program Evaluation and Review Technique), point-
of-origin tele-dictation, and a center-wide rating svs-
tem to score each organizational component’s progress
and performance,

The center participated in broad community rela-
tions projects. Cosponsored with the Denver Art Mu-
seumn, the “Air Force in Aerospace” exhibit featured
selected paintings from the Air Force art collection
along with aerospace gear from industry. Enthusiastic
support was given to the Teacher’s Award Foundation
program which recognizes excellence in teaching by
teachers of the Denver Public School System.

These activities are the highlights of the timely,
accurate, and customer-service prnduc’rs of the center’s
work in the past vear. Much has been accomplished,
much remains to be accomplished, and much will be
accomplished. —Exp

The aim of the Air Force's map-makers is to provide
everything from the latest aeronautical chards and target

material to large-scale maps of the moon

AERONAUTICAL
CHART AND
INFORMATION

CENTER

As the Air Force agency responsible for the produc-
tion of acronautical charts and related materials, ACIC
compiles, produces, stores, and disseminates:

e Adéronautical charts, ilm strips, slides, tapes, and
air-target materials;

(Continued on following page)
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AERONAUTICAL CHART AND INFORMATION CENTER

e Flight information publications;

e Geodetic missile data;

e Astronautical and geophysical charts and refer-
cnce Illiltl"riﬂlﬁ.

The center also designs and develops cartographic
products for:

e Aeronautical and astronautical programs;

o New weapon systems,

And ACIC operates and maintains:

e USAF Central Print and Index Library:

e DoD depository for aerial, radarscope, and ground
photography;

e Master aeronautical chart and information office
to provide worldwide aeronautical information.

Changing weapon systems, new tactics, new Air
Force objectives and new equipment, as well as new
information, cause constant change and revision to
ACIC’s products. Conventional aeronautical charts and
air-target materials in support of high-altitude-jet and
conventional aircraft are rapidly taking on new for-
mats with larger sheet sizes showing four times
as much terrain at the same scale as their predecessors
and with detailed contour depiction in order to match
the advent of very-high-speed aircraft having greatly
increased range and flying at either high or low altitude.

Maj. Gen. Don R. Ostrander, who will
become Chief of the Office of Aero-
space Resecarch later this month, has
served in USAF research and develop-
ment almost continuously sinee 1947,
exeepl for a vear in NATO headquar-
ters in 1959 and two vears with ARPA
and NASA before being named Viee
Commuander of AFSC:s Ballistic Svs-
tems Division in Los Angeles, Calif,,
A YOar ago.

HE OFFICE of Aerospace Research {OAR) was
established April 1, 1961, as “a separate operating
agency with the procedural functions and respon-
sibilities of a major air command.” It was assigned the
job of managing all Air Force basic research (i.e.,
research directed toward the increase of scientific
knowledge per se, rather than toward specific opera-
tional applications ) plus assigned portions of Air Force

196
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During the past year ACIC changed many of its
activities to provide the necessary positional data to
guide US missiles accurately from launch point to tar-
get, In addition, the compressed cockpit space of mod-
ern jet aircraft dictated an expanded miniaturization
program to provide semiautomatic navigational guid-
ance materials for the F-106 and other high-speed
manned aircraft,

The redesign of Hight-information publications cov-
ering the free world was completed this year to improve
flight safety and to ease the problem of air traffic con-
trol as it concerned military aircraft.

In support of NASA the Aeronautical Chart and In-
formation Center is charting the moon at scales of
1:1,000,000 (one inch equals sixteen miles) to provide
information necessary to plan for a lunar landing. ACIC
also provides NASA specially designed space charts
used by all Astronauts while orbiting the earth.

Anticipating deeper space probes requiring more
sophisticated navigational support, ACIC is studying
the planet Mars and the requirement for space refer-
encing systems of the future. This requirement is one
which will create increasingly complex problems and
will cause further revisions and modifications to our
astronautical charts and related products.—Exp

OFFICE OF
AEROSPACE
RESEARCH

applied research. Except for its newly acquired inde-
pendent status, OAR was the same organization that
had existed under the title of Air Force Research Divi-
sion (AFRD) within the former Air Research and
Dm‘vluplmrnt Command, now Air Force Svstems Com-
mand. Though AFRD had been ereated in January of
1960, and OAR in April of 1961, the major subordi-
( Continued on paze 199)
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How to get maximum performance from U/STOL aircrafs?

The Ryan V/5TOL engineering team has the answer. With three
million engineering manhours devoted to four vertical take-off
research projects, Rvan is the world's most experienced and
knowledgeable specialist in high speed V/STOL aircraft.

Mewest and most advanced of these projects is the U.5. Army's
VZ-11 research aircraft mow being designed and built by Ryan.
Powered by General Electric’s lift-fan propulsion system, it will
be capable of vertical take-off, yet cruise in normal flight at more
than 500 mph, The VZ-11 concept provides maximum jet thrust
augmentation for take-off (engine thrust is multiplied 3 to 71 for
vertical flight).

In many space age areas, flexible, fast-moving Ryan is making
significant contributions. Ryan is the world’s largest designer and
producer of Doppler navigation systems and jet target drones.
Among other Ryan activities are Flex Wing applications, elee-
tronics systems for lunar landings, and structures for spacevehicles,

At Ryan Aerospace and Ryan Electronics, technical and manage-
ment capabilities are designed to assure compliance with the most
stringent standards.

RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIFORNIA

TRI-SERVICE TILT-WING ¥/STOL

logistical requirements.

ol vertical

with trarsition o

RYAN WI-IRY VERTIFLANE, 3
research 3T}
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"DYNA-THERM®

'HEAT AND BLAST
PROTECTION

for missiles, space vehicles and aircraft

Pinneerin; in research, development and application of thermal protec-
tion coatings., Dyna-Therm's Thermal Space Division is ready to work
with your technical staff in applying D-65, D-100, E-300 and Flameastic
700 protective coatings, or in developing materials with advanced con-
cepts to meet your special requirements. Dyna-Therm's unequaled ex-
perience and technical capabilities are reasons why its products have
been selacted to protect vital components and systems against fire and
heat from missile blast, airborne rocket firings, and aerodynamic heating
on many major projects, (Savings exceed $12 million on 36 recent Atlas
firings.) For information on Dyna-Therm products, and its research and
development capabilities, write Thermal Space or Swedlow, Inc., exclu-
sive sales agent, Los Angeles 22.

THERMAL SPACE DIVISION

DYNA-THERM CHEMICAL CORPORATION

Beverly Hills, California
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OFFICE OF AEROSPACE RESEARCH

CONTINUED

nate elements have a considerably longer history.

The largest of these subordinate elements is the Air
Foree Cambridge Research Laboratories (AFCRL) at
Laurence G. Hanscom Field, Mass. AFCRL is an out-
growth of the military-electronics research complex
that developed around Harvard and MIT during
World War I1. A geophysics research capability was
added shortly after the war, and research in these
two areas still constitute their primary mission.

A second OAR component is the Aeronautical Re-
search Laboratories (ARL) at Wright-Patterson AFB,
Ohio. ARL can trace its ancestry back to the Applied
Research Section, Air Materiel Command, but the line
of descent is somewhat complicated. The current mis-
sion of ARL is primarily basic research.

Both AFCRL and ARL are in-house research facil-
ities, although they conduct some contractual research
that is related to their in-house work.

A new OAR in-house research facility is scheduled
to open on October 1 this vear at the Air Force Acad-
emy. This OAR Laboratory will accomplish research
in the areas of chemistry and aeromechanics. Its estab-
lishment in existing space at the Academy where Air
Force research will benefit from the high academic
qualifications of the Academy faculty and outstanding
Cadets is without parallel in US military history.

The last major element of OAR, the Air Force Office
of Scientific Research (AFOSR) in Washington, D. C,,
has been in operation since October 1951, when it was
a staff section of Headquarters ARDC. It conducts a
basic research program that consists entirely of con-
tracts and grants to outside investigators in colleges,
universities, and private industry.

Finally, OAR includes a number of smaller and more
specialized detachments, such as the European Office
in Brussels, Belgium, that helps to administer research
being performed for Air Force agencies by European
scientists, and the Rocket Research Facility at Fort
Churchill, Canada. The latter was acquired as an OAR
management responsibility in July 1962, OAR main-
tains research and technical liaison offices in Los An-
geles, Calif.; Patrick AFB, Fla.; and Rio de Janeiro,
Brazil.

AFOSR seeks research data in a wide range of scien-
tific disciplines from chemistry to topology. Some of
the sponsored work is very basic indeed; for example,
a current research grant is for a fundamental study of
gravitational radiation (gravity waves). AFOSR sup-
ports this work. not with a view to developing an “anti-
gravity machine,” but simply to learn something new
about the physical universe, with possible application
to Air Force problems that are not yet anticipated.
One recent indication of the high quality of the AFOSR
program was the award of a Nobel Prize in physics
{ November 1961) to Dr. Robert Hofstadter’s of Stan-
ford University. Dr. Hofstadter’s work in nuclear phys-
ics with the Stanford electron linear accelerator has
been jointly supported for some years by AFOSR, the
Office of Naval Research, and the AEC,

During 1962, the AFCRL electronics research capa-
bility at Hanscom Field was significantly increased by
the inauguration of a new Crystal Physics Laboratory.
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Growth and investigation of compound crystal structures
is one of the major efforts of Acronautical Rescarch Lab.
oratories’ Solid State Physics Laboratory. Here Dr. Bernard
Kulp wses the million electron volt electrostatie generator
to study radiation damage effect on some erystal structures.

The laboratory is the nation’s most complete facility
for growing single erystal materials. AFCRL geo-
physicists, meanwhile, were setting new records for
reentry speed of a man-made object ( twelve kilometers
a second, in an artificial meteor experiment of May
1962) and for duration of a constant-level research
balloon flight (thirty days—June-July 1962). AFCRL
scientists were also assisting Air Force and National
Aeronautics and Space Administration satellite opera-
tions through refinement of solar-proton forecasting
techniques at the Sacramento Peak Observatory, From
March 1961 to March 1962, this AFCRL research in-
stallation reduced the time lost through “false alarms”™
—warnings of the possibility of proton showers that did
not actually materialize—by approximately one-half.
OAR’s other major in-house laboratory complex,
ARL, is also making significant contributions to the
fund of human knowledge. Within the last year, for
example, ARL’s unique and pioneering research effort
on compound semiconductors (Cds, Zns) has reached
a particularly fruitful stage. Practical applications of
this basic work are already in sight, as suggested by
the recent development (under an Air Force Systems
Command applied research contract) of an experi-
mental-model solar battery based on the photovoltaic
characteristics of cadmium sulfide which were discov-
ered at ARL. The parchment-like cadmium sulfide bat-
tery promises to become highly efficient. Its fexibility
is an additional convenience for use in space vehicles.
Basic research, which is OAR’s assigned responsi-
bility, produces few operational “highlights.” Instead,
it aims at a gradual accumulation of small bits of re-
search data. The importance of this data may not be
immediately apparent, but it makes a very large con-
tribution to practical Air Force objectives.—Exp
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Closer Closer

Soon? Yes, sooner than most people think, there will be Americans on the moon.
And—just as surely—that historic event will inspire and accelerate even more bold
and far-reaching space exploits. But to keep America ahead, the time to get young
Americans interested in our nation’s “‘space-blazing” efforts and Aerospace technology
is now. You can help vitally. How? By cooperating with the Air Force Recruiting Service
in attracting the finest young minds toward thinking “Air Force.” From these ranks
will come the trained and skilled Aerospace professionals on whom so much depends.




Closer

You who are knowledgeable about the Air Force have a duty to perform as regards the
forward-looking young men and women who will be tomorrow’s Aerospace leaders.
You can do much to help them learn about the Air Force of today and tomorrow,
its officer and enlisted programs. Any U.S.A.F. Recruiting Office will be glad

to furnish you with interesting, authoritative information. You will find your

nearest Recruiting Office in your telephone directory (under “U.S.Govt."”). {3
UNITED STATES AIR FORCE RECRUITING SERVICE
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Office of the
SECRETARY §
of the AIR FORGE

Secretary of the Air Force
Hon. Eugene M. Zuckert

Undersecretary of
the Air Force
Hon. Joseph V. Charyk

Ass't Secretary of

Ass't Secretary of E Ass't Secretary of

the Air Force (Materiel) the Air Force the Air Force

Hon. Joseph . Imirie (Research and Development) {Financial Managemenf)
Hon. Brockway McMillan Hon. Neil E. Harlan

45
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Special Ass't Special Ass't Administrative Ass't General Counsel,
for Installations for Manpower, Personnel, John J. McLaughlin Department of the Air Force
Alan . McCone and Reserve Farces Max Golden

Benjamin W. Fridge

b ' s

Director, Office of Director, Office of Director, Dffice of

Legislative Liaison Information Space Systems
Maj. Gen. Maj. Gen. William K. Martin Col. John L. Martin, Jr.

Ferry M. Hnising'lnr!,"l-l
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USAF COMMANDERS IN SPECIAL ASSIGNMENTS

The UNITED STATES

Commander in Chief, Supreme Allied Commander in Chief,
Morth American Commander, Europe Alaskan Command

a n Air Defense Command Gen. Lauris Norstad Lt. Gen. George W. Mundy
Gen. John K. Gerhart Hug. Paris, France Hq. Elmendarf AFB, Alaska

Hu. Ent AFB, Colo. (Retires Movember 1, 1962)

- VY -

Vice Chief of Staff Ass't Vice Chief of Staff
EE,'}';’.;L’rﬁ‘,'E LeMay Gen. William F. McKee Maj. Gen. John K. Hester

¥

i The Inspecter General The Judge Advocate General  Chairman, The Surgeon General
E:Iltgggilrn;lsgaﬁﬂf Lt. Gen. Maj. Gen. Albert M. Kuhfeld  Scientific Advisery Board Maj. Gen. Oliver K. Niess
William H. Blanchard Dr. H. Guyford Stever

An AIR FORCE Magazine Photochart
(As of August 15, 1962)

Ass't Chief of Staff, Ass't Chief of Staff
Intelligence for Reserve Forces

Maj. Gen. _ Maj. Gen. Chester E. McCarty
Robert A, Breitweiser

Director, Designated Systems  Secretary, Chiet, Secretary of the Air Staff
Eili:f:lﬁ;tf"l"ﬂil Services Ha::gme nt Group an The Air Ir?:m Council Dperations Analysis Office Brig. Gen. Robert R. Rowland
Col. Robert J. Pugh Systems Review Board Gol. Felix M. Rogers Carroll L. Zimmerman, Sr.

Secretariat

Col, Harry L. Waesche 203
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Comptroller

of the Air Force
Lt. Gen, Frank A. Bogart

Deputy Chief of Staff,
Operations

Lt. Gen.

Gabriel P. Disosway
(effective November 1, 1962)

Deputy Chief of Staff,
Personnel
Lt. Gen, William 5. Stone

Deputy Chief of Staff,
Research and Technology
Lt. Gen. James Ferguson

Deputy Chief of Staff,
Systems and Logistics
Lt. Gen. Thomas P. Gerrity

Deputy Chief of Staff,
Plans and Programs
Lt. Gen. David A. Burchinal

Ass't Comptroller
of the Air Force
Brig. Gen. Julian H, Bowman

Deputy Comptroller
of the Air Force
William B, Petty

Ass't for Data Automation
Brig. Gen. Elbert Helton

Special Ass't to the DCS/0
Col. Laurence H. Macauley

DCS/0

Maj. Gen,

Edwin B. Broadhurst
{effective October 8, 1962)

Ass't for Weather
Cal. James T, Seaver, Jr.

Chief of Air Ferce Chaplaing

Position unassigned,
ugust 1, 1962}

Ass't DCS/P
Maj. Gen. Cecil H. Childre

Director of
Civilian Personnel
John A. Watts

Ass't DCS/RET
Ass't DCS/RET for Atomic Energy
Maj. Gen, James F. Whisenand  Col. Ola P. Thorne

Ass't for
Foreign Developments
Col. James T. Stewart

b

Ass't DCS/SEL (Systems)
Maj. Gen.
Joseph R. Holzapple

Ass't for
Logistics Planning
Brig. Gen. Paul L. Barton

Ass't DCS/SEL (Logistics)
Maj. Gan, William 0. Senter

Director of Plans
Maj. Gen.
John W. Carpenter, 11l

Director of Programs
Maj. Gen,
Prescott M. Spicer

Ass't DCS/PEP
Maj. Gen. Horace M, Wade
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Auditor General
Maj. Gen.
William P. Farnsworth
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Director of

Civil Engineering !
Maj. Gen. Augustus M. Minten

Director of
Military Personnel
Maj. Gen. Albert P. Clark

Ass't for
Research Programming
Col. Harold J. Crumly

Ass't for .
Materiel Programming
Cal. Samuel Hale

Y.

Director of Accounting
and Finance
Brig. Gen. Joseph F. Delaney

Director of Manpower
and Organization

Maj. Gan.

Benjamin 0. Davis, Jr.

Director of
Personnel Planning
Maj. Gen.

Henry G. Thorne, Ir.

Directar of
Advanced Technolo,
Brig. Gen. Richard D. Curtin

Ass't for Mutual Security
Brig. Gen.
Joseph T. Kingsley, Jr.

Directaor of
Systems Acquisition
Brig. Gen. Milton B, Adams

Director of Budget
Maj. Gen. Jack G. Merrell

Director of
Operational Requirements
Maj. Gen. William W. Momyer

Director of Personnel
Procurement and Training
Maj. Gen. James C. McGehee

Director of 4
Development Plannin
Brig. Gen. Andrew J. Kinney

Director of -
Maintenance Engineering

Brig. Gen. Lawrence F. Loesch

Director of
Systems Services J
Brig. Gen. Marion C. Smith

w

vy P

Director of Status Analysis

Director of Data Systems
Col. Frederick F. Yreéland

and Statistics
Brig. Gen.
Louis B. Grossmith, Jr.

-
(4,

Director of
Telecommunications
Maj. Gen. John B. Bestic

Director of Operations
Maj. Gen. Sam W. Agee

Directar, ]
Women in the Air Force
Col. Elizabeth Ray

Director of Research
Brig. Gen. Ralph L. Wassell

ﬂirtclturn; o
Supply and Services
Maj. Gen, Melvin F. McNickie

Director of
Procurement Management
Maj. Gen. William T, Thurman

o

Director of
Transpartation
Brig. Gen. Edgar W. Hampton

-

W




the
MAJOR
COMMANDS

Air Defense Command
Lt. Gen. Robert M. Les
Hg. Ent AFB, Colo.

Air Force Logistics Command

Gen. Mark E. Bradley, Jr.
Hyg. Wright-Patterson AFE,
Ohin

Air Training Command
Lt, Gen. James E. Briggs
Hg. Randolph AFB, Tex.

P

.

Air University
Lt. Gen. Troup Miller, Jr.
Hg. Maxwell AFB, Ala.

SEPARATE OPERATING AGENCIES

Aeronautical Chart

Air Force Accounting
and Information Center

and Finance Center

Col. Stebbins W. Griffith  Maj. Gen.
St. Louis, Mo. Paul W. Scheidecker
Denver, Colo.

Air Force Srsiemi Command

Gen, Bernard A. Schriever
Ha. Andrews AFB, Md.

Alaskan Air Command

Maj. Gen. Wendell W. Bowman

Hq. Eimendarf AFB, Alaska

USAF Security Service
Maj. Gen. Richard P. Klocko
Hq. San Antonio, Tex.

Commander,
Office of Aerospace Research

Mai. Gen. Don R. Ostrander
(efective September 21, 1962)

Washington, D. C.

Military Air Transport
Service

Lt. Gen. Joz W. Kally
Ha. Scoit AFB, 111,

Air Force
Communications Service
Maj, Gen.

Kenneth P. Bergquist
Hg. Scott AFB, (I,

" 1

Caribbean Air Command
Maj. Gen,

Leland 5. Stranathan
Hq. Albrook AFE,
Balboa, C. .

Headquarters Command
Maj. Gen. Brooke E. Allen
Hq. Bolling AFB, D. C.

Superintendent,

United States

Air Force Academy

Maj. Gen, Robert H. Warren
Colorado Springs, Colo.
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Gommander in Chief,
Strategic Air Command
Gen. Thomas S. Power
Hy. Offutt AFB, Neb.

Tactical Air Command
Gen. Walter C. Sweeney, Jr.
Hq. Langley AFB, Va,

Commander in Chief,
United States Air Forces
in Europe

Gen. Truman H. Landon
Hg. Lindsey Air Station
Wiesbaden, Germany

Commander in Chief
Pacific Air Forces

Gen. Emmett 0'Donnell, Jr.
Hq. Hickam AFB, Hawaii

Ay I

"
LY
b

Continental Air Command
Lt. Gen,

Edward J. Timberlake

Hg. Robins AFB, Ga.




2d Air Force 8th Alr Force
LL. Gen. John D. Ryan Lt. Gen. Hunter Harris Jr,
Hq. Barksdale AFB, La. Haq. Westover AFB, Mass.

1st Strategic 3d Air Division
Aerospace Division Maj. Gen.
Maj. Gen. Joseph J. Preston William C. Kingsbury
Ha. Yandenberg AFB, Calif. Hag. Andersen AFB, Guam
-
= "

.-1

th Air Force 12th Air Ferce
Maj. Gen. Maj. Gen. Karl Truesdell, dr.
Richard T. Coiner, Jr. Ha. Waco, Tex.

Ha. Shaw AFB, 5. C.

“
3d Air Ferce 17th Air Force
Maj. Gen, Romulus W. Puryear  Maj. Gen. James V. Edmundsoh
Hg. South Ruislip, England Hag. Ramstein AB, Germany

5th Air Force laih Air Fu}ct

Lt. Gen. Jacob E. Smarl Maj. Gen. Theodore R, Milton
I;rq_ Fuchu Air Station, Hy. Clark AB, Luzon, F. I.
apan

15t Reserve Region 2d Reserve Region

Brig. Gen. Brig. Gen. Felix L. Vidal
Benjamin G. Willis Haq. Andrews AFB, Md.
Hg. %tewart AFB, N. Y.

4th Reserve Region 5th Reserve Region
Brig. Gen. James L. Riley Brig. Gen. Charles M. Young
Hg. Randolph AFB, Tex. Hq. Selfridge AFB, Mich.

15th Air Force
Lt. Gen. Archie J. Old,Jr.
Hyg. March AFB, Calif.

16th Air Force
Maj. Gen. David Wada
Haq. Torrejon AB, Spaih

Tth Air Division

Maj. Gen,

Charles M. Eisenhart

Hyg. High Wycombe, England

13th Air Force th e

Maj. Gen. Maurice A. Preston

Ha. Seymour Johnson AFB. N. . 0 P E R A'” 0 N AL
FORCES

322d Rir Division

(Combat Carga)

Col. Charles W. Howe

Hao. Evereux-Fauville AB! France

da

315th Air Division

(Combat Cargo)

Brig. Gen. Theudure G. Kershaw
Hg. Tachikawa AB, Japan

An AIR FORCE Magazine Photoghart
(As of August 15, 1962)

3d Reserve Region
Brig. Gen. Wilbur W. Aring
Hg. Dobbins AFB, Ga.

Gth Reserve Region
Brig. Gen. Andrew B. Cannon
Hq. Hamilton AFB, Calif,

207




WHAT

THEIR JOBS ARE

ALTUS AFB, Okla., 2 mi. E of Altus. Phone: Area Code
405, HUdson 2-2060. Heavy bomber base, 2d AF, SAC;
Atlas ICBM site under construction. Named for city.
AMARILLO AFB, Tex., 14 mi. SE of Amarillo, Phone:
Area Code 808, Dlamond 9-1511. Technical Training
Center: jet mechanics and airframe repair schools, ATC;
heavy bomber base, 15th AF, SAC. Named for nearby city.
ANDREWS AFB, Md., 1 mi. E of Camp Springs, 11 mi.
SE of Washington, D. C. Phone: Area Code 301, 951-9111.
Hq. AFSC; fighter-interceptor base, ADC; Hq. 2d Reserve
Region, CONAC. Formerly Camp Springs AAB, renamed
for Lt. Gen. Frank M. Andrews, airpower pioneer, CG,
European Theater of Operations, killed in aircraft acci-
dent, Iceland, 1943,

ARNOLD ENGINEERING DEVELOPMENT CENTER,
Tenn., 10 mi. E of Tullahoma, Phone: Area Code 6135,
GLendale 5-2811. Hq. AEDC, AFSC. Named for Gen.
H. H. “Hap™ Amold, WW 1I AF CG.

BAKALAR AFB, Ind., 3 mi. N of Columbus. Phone: Area
Code 812, DRexel 2-2500. Reserve training, CONAC.
Formerly Atterbury AFB, renamed for Lt. John E. Bakalar,
WW 11 fighter pilot, killed in France, September 1944,
BARKSDALE AFB, La., 1 mi. S of Bossier City, 6 mi. E.
of Shreveport. Phone: Area Code 318, SHreveport 5-1211.
Hq. 2d AF, SAC; strategic heavy bomber base. Named
for Lt. Eugene H. Barksdale, WW 1 pilot, killed near
Wright Field, Ohio, August 1926, while testing observa-
tion-type plane.

BEALE AFB, Calif,, 11 mi. SE of Marysville. Phone: Area
Code 916, STerling 8-2231. Heavy bomber base, 15th AF,
SAC; Titan ICBM support base. Formerly Camp Beale,
named for Brig. Gen. Edward F. Beale, California Indian
agent before the Civil War.

BELLOWS AFB, Oahu, Hawaii, 11 mi. NE of Honolulu.
Phone: through Hickam AFB, Honolulu 44-111. Primary
communications site. Named for 2d Lt. Franklin B. Bellows
who was killed in 1918 while on a reconnaissance mission
over France,

BERGSTROM AFB, Tex., 7 mi. SE of Austin, Phone: Area
Code 512, GReenwood 6-6481. Heavy bomber base, 2d AF,
SAC. Formerly Del Valle AAB, renamed for Capt. John A,
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E. Bergstrom of Austin, killed at Clark Field, P. 1., De-
cember 1941, during Japanese bombardment.

BIGGS AFB, Tex., 6 mi. NW of El Paso. Phone: Area Code
915, LOgan 8-8711. Heavy bomber base, 15th AF, SAC
refueling base, 9th AF, TAC. Named for Lt. James B.
Biggs, WW 1 fighter pilot, killed in an accident in France,
October 1918.

BLYTHEVILLE AFB, Ark., 3 mi. NW of Blytheville.
Phone: Area Code 501, LEhigh 2-53667. Heavy bomber
base, 2d AF, SAC. Named for nearby city.

BOLLING AFB, 3 mi. 5 of Washington, D. C. Phone:
Area Code 202, JOhnson 2-9000. Headquarters Command,
USAF. Fixed-wing flying activities have been transferred
to Andrews AFB. Named for Col. Raynal C. Bolling, As-
sistant Chief of Air Service, died saving life of a 18-year-
old private near Amiens, France, 1918.

BROOKLEY AFB, Ala., 3 mi. SW of Mobile. Phone: Area
Code 205, HEmlock 8-8011. Air Materiel Area, AFLC.
Formerly Bates Field, renamed for Capt. Wendell H.
Brookley, test pilot, killed in BT-2B crash near Bolling
Field, February 1934,

BROOKS AFB, Tex., 7T mi. SSE of San Antonio. Phone:
Area Code 512, LEhigh 2-8811. USAF Aerospace Medical
Center. School of Aerospace Medicine, ATC; Hg. Air
Evacuation, MATS. Formerly Gosport Field, renamed for
Lt. Sidney J. Brooks, Jr., of San Antonio, killed in air
crash near Hondo, Tex., November 1917, on final day of
cadet training and commissioned posthumously.
BUNKER HILL AFB, Ind., 9 mi. S of Peru. Phone: Area
Code 219, MUrdock 9-2211. Medium bomber base, 2d
AF, SAC; fighter-interceptor base, ADC. Former naval
air station. Named geographically.

CANNON AFB, N. M., T mi. W of Clovis. Phone: Area
Code 505, SUnset 4-3311. Tactical fighter base, 12th AF,
TAC. Formerly Clovis AFB, renamed for Gen. John K.
Cannon, TAC Commander from 1950-534, who was Com-
mander of Allied AFs in the Mediterranean in WW 1I.

CARSWELL AFB, Tex., 7 mi. WNW of Fort Warth.
Phone: Area Code 817, PErshing 8-3511. Heavy and me-
dium bomber base, 2d AF, SAC. Formerly Tarrant Field,
renamed for Maj. Horace C. Carswell, Jr., of Fort Worth,
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WW II B-24 pilot and recipient of CMH, killed in China,
October 1944,

CASTLE AFB, Calif., 7 mi. NW of Merced. Phone: Area
Code 209, RAndolph 3-1011. Heavy bomber base, 15th
AF, SAC; fighter-interceptor base, ADC. Formerly Merced
Field, renamed for Brig. Gen. Frederick W. Castle, WW
II B-17 pilot and recipient of CMH, killed over Germany,
1944,

CHANUTE AFB, 1ll., 1 mi. SE of Rantoul. Phone: Area
Code 217, TWining 2-3111. Aircraft maintenance and
weather schools, Technical Training Center, ATC. Named
for Octave Chanute, aviation pioneer and navigation engi-
neer, died in US, 1910,

CHARLESTON AFB, 5. C., 10 mi. N of Charleston. Phone:
Area Code 803, SHerwood 7-4111. Air transport base,
EASTAF, MATS; fighter-interceptor base, ADC. Named
for city,

CHENNAULT AFB, La., 3 mi. E of Lake Charles. Phone:
Area Code 318, HEmlock 6-9461. Medium bomber base,
2d AF, SAC. Base was to have been closed, April 1962;
full operation restored with continuation of B-47 program,
Formerly Lake Charles AFB, renamed for Lt. Gen. Claire
L. Chennault, famed leader of WW 11 Flying Tigers and
commander of wartime 14th AF in CBI, died July 1958,
CLINTON CO. AFB, Ohio, 2 mi. SE of Wilmington. Phone:
Area Code 513, FU. 2-3811. Reserve training, CONAC.
Named geographically.

CLINTON SHERMAN AFB, Okla., 1 mi. W of Burns Flat.
Phone: Area Code 405, CLinton 2010. Heavy bomber base,
2d AF, SAC. Formerly Clinton NAS.

COLUMBUS AFB, Miss., 9 mi. N of Columbus. Phone:
Area Code 601, GEneva 4-7322. Heavy bomber base, 2d
AF, SAC.

CONNALLY AFB. (Se¢ James Connally AFB.)

CRAIG AFB, Ala., 3 mi. SE of Selma. Phone: Area Code
205, TRinity 4-7431. Undergraduate pilot training, ATC.
Named for Bruce K. Craig, flight engineer for B-24 manu-
fucturer, killed during B-24 test flight in US, 1941,

DAVIS-MONTHAN AFB, Ariz., 4 mi. SE of Tucson.
Phone: Area Code 602, EAst 7-5411. Medium bomber
base, 15th AF, SAC; fighter-interceptor base, ADC; Titan
ICBM site under construetion. Formerly Tucson Municipal
Airport, renamed for Lt. Samuel H. Davis, killed in US,
1921, and Lt Oscar Monthan, bomber pilot, who was
killed in Hawaii in 1924.

DOBBINS AFB, Ca., 2 mi. SE of Marietta. Phone: Area
Code 404, MArietta 9-4461. Reserve training, troop carrier,
Hq. 3d Reserve Region, CONAC; ADC, joint use. Formerly
Marietta AFB, renamed for Capt. Charles M. Dobbins,
killed transporting paratroops over Sicily, June 1943,
DONALDSON AFB, 5. C., 7 mi. S5E of Greenville. Phone:
Area Code 803, CEdar 5-T41l. Troop carrier base,
EASTAF, MATS. Activity was to have been reduced,
spring 1962, with transfer of troop carrier wing to Hunter
AFB where B-47 wing was to have been deactivated; full
operation restored with continuation of B-47 program.
Formerly Greenville AFB, renamed for Maj. John O. W.
Donaldson, US ace in WW I, who was killed in flying
accident near Philadelphia, September 1930.

DOVER AFB, Del., 3 mi. SE of Dover. Phone: Area Code
302, REdfield 4-8211. Air transport base, EASTAF, MATS:
fighter-interceptor base, ADC; air refueling base, 8th AF,
SAC. Named for citv.

DOW AFB, Me., 2 mi. W of Bangor. Phone: Area Code
207, BAngor 2-5251. Heavy bomber base, 8th AF, SAC:
fighter-interceptor and air defense missile base, ADC. For-
merly Bangor AB, renamed for 2d Lt. James F. Dow of
Oakfield, Me., killed in crash near Mitchel Field, June
1940,

DULUTH MUNICIPAL AP, Minn., 7 mi. NNW of Duluth,
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Phone: Area Code 218, RAndolph 7-8211. Fighter-inter-
ceptor and air defense missile base, ADC. Formerly
Williamson-Johnson AP, renamed for city.

DYESS AFB, Tex., 6 mi. SW of Abilene. Phone: Area Code
915, OWen 2-1212, Medium bomber base, 15th AF, SAC;
Atlas ICBM site under construction; troop carrier base,
12th AF, TAC. Formerly Tye Field, Abilene Municipal Air-
port, and Abilene AFB, renamed for Lt. Col. William E.
Dyess of Albany, Tex.,, WW 11 fighter pilot in South Pacific,
killed in P-38 crash in December 1943 in California.

EDWARDS AFB, Calif., 2 mi. § of Muroc. Phone: Area
Code 805, CLifford 8-2111, Hq. AF Flight Test Center,
AFSC. Formerly Muroc AFB, renamed for Capt. Glen W,
Edwards, test pilot, killed at Muroe Field, June 1948, in
crash of YB-49 “Flying Wing."
EGLIN AFB, Fla.,, 2 mi. SW of Valparaiso. Phone: Area
Code 305, EGlin 6-6302. Hq. Air Proving Ground Center,
AFSC; heavy bomber base, 8th AF, SAC; Special Air War-
fare Center. Named for Lt. Col. Frederick 1. Eglin, killed
in US, 1837.
EGLIN AF AUXILIARY FIELD #9 (Hurlburt Field),
Fla., 6 mi. W of Fort Walton. Phone: Area Code 305, OR,
118. Missile training, ADC. On Eglin AFB reservation.
EIELSON AFB. Alaska, 26 mi. SE of Fairbanks. Phone
DRake 7-3107, Support hase for SAC mission; weather
reconnaissance base, WESTAF, MATS; Alaskan Air Com-
mand. Named for Capt. Carl E. Eielson, Alaskan air pio-
neer who Hew across the North Pole with Sir Hubert Wil-
kins in 1928, flew the first US airmail in Alaska, and was
killed in a crash while attempting to aid an iced-in vessel
in the Bering Sea.
ELLINGTON AFB, Tex., 16 mi. SE of Houston. Phone:
Area Code 713, HUdson 6-T181. Air Reserve, CONAC.
Named for 2d Lt. Eric L. Ellington, killed during training
flight near San Diego in 1913

{Continued on page 214)

Glossary of Terms Used in Guide AFBs |
AAB Army Air Bass l
| AR Alr Bose
| ADC Air Defanse Command
AEDC Arncld Engineering Dwvelopment Center
AF Aijr Forea
AFB Ajir Force Bose
AFCS Air Force Communications Service
AFLC Air Force Logistics Command
| AFROTC Air Force Resoarve Officers Training Carps
AFSC Air Force Systems Command
ANG Air Notionel Guard |
AP Airport I
ASD Aeronautical Systems Division
| ATC Air Training Command
AU Air University
AWS Air Weather Service
CBI Chine-Burma-India Theater
| co Commanding General
CMH Congressional Medal of Honer
co Commanding Officer
COMNAC Continental Air Command
DFC Distinguished Flying Cross
D5C Distinguished Service Cross
EASTAF Eastern Trantport Air Force
ETO European Theater of Operatians
ICBM Intercontinental Ballistic Missile
MATS Military Air Transport Service
NAS MNaval Air Station
MORAD North American Air Defense Command
ocs Officer Condidate Schoal
SAC Strategic Air Command
SAGE Semi-Auvtematic Ground Envirenment
TAC Tactical Air Command
USAF United Stotes Air Force
WESTAF Western Transport Air Force
wwi Werld War |
WW I Werld War Il




Now building

NEW PAN AM JET

FAR MORE

SPEED

45% faster than any other commer-
cial cargo planes flying! Pan Am Jet
Freighters will slash hours off deliv-
ery time world-wide!

FAR MORE

RANGE

Pan Am Jet Freighters will carry
more payload further than any com-
mercial cargo planes ever! Other
aircraft can’t even carry the fuel for
deliveries which the B-321-C can
make nonstop.

FAR MORE

LIFT

25% greater cargo capacity than any
commercial cargo planes now avail-
able! Pan Am Jet Freighters will
carry over 40 tons each . . . biggest
load ever to be airborne!

540
mph.

405
mph.

&

i

270
mph.

135
mph.

0 mph.

3500

mi.

JET 321-C

CL-44

DC-7CF

L-1049H

2675

mi.

1750

mi.

*—____

875

mi.

s

JET 321-C

L-1048H

61,500
Ibs.

41,000
Ibs.

20,500
Ibs.

9 liET321-C| CL44 | DC-7CF |L-1049H




Again Pan Am pioneers another great step in the growth of
international trade by air. Jet Freighters! Look at those
charts above. There has never been a plane like this before.
And not only for commerce, but for defense as well.

As a major participant in the U.5. Civil Reserve Air Fleet,
Pan Am will now be able to offer even further assistance to
our military in maintaining a mobile reserve. These Jet
Freighters will be able to carry missiles, trucks, ambulances,
other vehicles. One plane will be able to deliver 82% of a
complete airborne division's daily ration across the seas in
one trip.

In addition, these Jets will add needed capacity for interna-
tional mails. And, with Pan Am's mechanized AirPax cargo
handling system, an entire planeload of cargo can be loaded
or unloaded in less than an hour! With no winches or special
equipment that can jam or break down.

FAR MORE ALL-AROUND CAPABILITY THAN ANY
OTHER COMMERCIAL FREIGHTER FLYING TODAY!

u = ‘ . (Look what the Boeing 321-C

will mean for U. 5. commerce

. . ««« for the nation's defense
‘ «+« for world trade)

If need be, each plane can quickly be converted to carry
passengers, too, With such imposing capabilities, these new
Cargo Clippers® truly represent the long awaited break-
through in international trade. Be ready for them!

*Trade Mark Reg. L. B, Pal. e,

WORLD'S LARGEST AIR CARGO CAHHIEH+ WORLD'S MOST EXPERIENCED AIRLINE
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GUIDE TO AIR FORCE BASES

ELLSWORTH AFB, S. D., 8 mi. NE of Rapid City. Phone:
Area Code 605, Flllimore 2-2400. Heavy bomber base,
15th AF, SAC; Titan ICBM support base, Minuteman
ICBM sites under construction. Formerly Rapid City AFB,
renamed for Brig. Gen. Richard E. Ellsworth, killed in
B-36 crash in Newfoundland, March 18, 1953,
ELMENDORF AFB, Alaska, 4 mi. NE of Ancheorage.
Phone: BRoadway 5-8001. Hq. Alaskan Air Command;
fighter-interceptor squadron, AAC: support base for SAC
mission. Named for Capt, Hugh M. Elmendorf, who was
killed in 1933 during a test flight of a P-25.

ENGLAND AFB, La., 6 mi, NNW of Alexandria. Phone:
Area Code 318, HI. 3-4561. Tactical fighter base, 12th AF,
TAC. Formerly Alexandria AFB, renamed for Lt. Col. John
B. England, WW 1I ace killed in air crash in France,
November 17, 1934,

ENT AFB, Colo., Colorado Springs. Phone: Area Code 303,
MElrose 5-8911. Hg. NORAD: Hq. ADC. Named for Maj.
Gen. Uzal G. Ent, CG, 2d AF, recipient of DSC, died
in 19485,

FATIRCHILD AFER, Wash., 11 mi. WSW of Spokane,
Phone: Area Code 509, CHestnut 4-2511. Heavy bomber
base, 15th AF, SAC; Atlas ICBM support base. Formerly
Spokane AFB, renamed for Gen. Muir S, Fairchild, WWw 1
bomber pilot, Vice Chief of Staff, USAF, died of heart
attack, Washington, D. C.. March 1950

FORBES AFB, Kan., 7 mi, S of Topeka. FPhone: Area
Code 913, UNion 2-1234. Medium bomber strategic recon
base, 2d AF, SAC: Atlas ICEM support base. Formerly
Topeka AAB, renamed for Maj. Daniel H. Forbes, Jr.,
WW II bomber pilot killed at Muroe Field. Calif., in the
crash of the YB-49 “Flying Wing,” June 1948,

FRANCIS E. WARREN AFB, Wyo.. 2 mi, W of Chevenne,
Phone: Area Code 307, CHeyenne 2-8911. Atlas ICBM
support base; Minuteman ICBM site under construction,
SAC. Named for Wyoming’s first US Senator and first
clected governor, Civil War recipient of CMH, died in
US, 1929,

GEORGE AFB, Calif., 6 mi. NW of Victorville. Phone:
Area Code 714, Victorville 6-3411. Tactical fighter base,
12th AF, TAC; fighter-interceptor base, ADC. Formerly
Victorville AAB, renamed for Brig. Gen. Harold H. George,
WW I ace, commander of US Air Forces in Australia in
WW I, killed in Australia, April 1942.

GLASGOW AFB, Mont., 18 mi. NNE of Glasgow. Phone:
Area Code 408, 228-4311. Fighter-interceptor base; heavy
bomber base, 15th AF, SAC. Named for cibv,
GOODFELLOW AFB, Tex. 2 mi. SE of San Angelo.
Phone: Area Code 915, San Angelo 2-2471. USAF Security
Service base. Named for Lt John J. Goodfellow. Jr., of
San Angelo, killed in fighter combat, in France, 1918,
GRAND FORKS AFB, N. D.. 14 mi. W of Grand Forks,
Phone: Area Code 701, Grand Forks 2-3431. Fighter-inter-
ceptor base, ADC; heavy bomber base, 15th AF, SAC
mission,

GRAY AFB, Tex., 6 mi. SW of Killeen. Phone: Area Code
817, MErcury 4-3161. Special activities base, AFLC. For-
merly Camp Hood AAB, renamed for Capt. Robert M.
Gray, pilot on first Tokvo bombing mission of WW II
killed in India, 1942,

GREENVILLE AFB, Miss.. 6 mi. NE of Greenville. Phone:
Area Code 601, EDison 2-1571, Technical training, ATC.
Named for city.

GRIFFISS AFB, N. Y., 2 mi. NE of Rome. Phone: Area
Code 315, Rome FF 6-3200. Hq. Rome Air Development
Center, AFSC; Rome AF Depot, AFLC; fighter-interceptor
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base, ADC; heavy bomber base, 8th AF, SAC. Formerly
Rome AB, renamed for Lt. Col. Townsend E. Griffiss of
Buffalo, recipient of DSC, killed in flight from Russia to
England, February 1942,

GUNTER AFB, Ala, 5 mi. NE of Montgomery, Phone:
Area Code 205, AMherst 2-6661. Extension Course Insti-
tute, USAF, AU; USAF Medical Service School, ATC:
SACE Direction Center, ADC. Named for William A
CGunter, mavor of Montgomery for 27 years, ardent expo-
nent of airpower, died in 1940,

HAMILTON AFB, Calif., 6 mi. NNE of San Rafael. Phione:
Area Code 415, TUcker 3-7711. Fighter-interceptor base,
ADC; Hq. 6th Reserve Region, CONAC; SAGE combat
center. Formerly Marin Meadows, renamed for st Lt
Lloyd A. Hamilton, recipient of DSC. killed in fighter
combat, France, August 1918,

HANSCOM FIELD. (See Laurence G. Hanscom Field.)
HICKAM AFB, Oahu, Hawaii, 6 mi. SW of Honolulu.
Fhone: Honolulu 44-111. Hyq. PACAF: air transport base,
WESTAF, MATS: support base for SAC mission; fighter-
interceptor base, ANG. Named for Lt. Col. Horace M.
Hickam, eommander of 3d Attack Group, killed in an air
crash at Fort Crockett, Tex., 1934.

HILL AFB, Utah, 6 mi. 5 of Ogden, Phone: Area Code
801, TAvlor 5-2911, Hq. Air Materiel Area AFLC, air
transport base, MATS. Named for Maj. Plover P, Hill,
killed near Wright Field while testing one of the first
B-17s, October 1935,

HOLLOMAN AFB, N. M., 8 mi. SW of Alamogerdo.
Phone: Area Code 305, GRanite 3-6511. Hq. AF Missile
Development Center, AFSC. Formerly Alamogordo AAB,
renamed for Col. Ceorge V. Holloman, guided missile
pioneer who was killed in an air crash on Formosa, March
1546,

HOMESTEAD AFB, Fla., 5 mi. NNE of Homestead.
Fhone: Area Code 305, EDison 6-8011. Heavy bomber
base, 8th AF, SAC tactical fighter base, 9th AF, TAC.
Named for city.

HUNTER AFB, Ca., 3 mi. SW of Savannah, Phone: Area
Code 912, ADam 4-4461. Medium bomber base, 8th AF,
SAC. Named for Maj. Gen. Frank O'D, Hunter, WW 1 ace:
recipient of DSC, four clusters; past AFA Director,
HURLBURT FIELD. (See Eglin AF Auxiliary Field #9.)

INDIAN SPRINGS AFB, Nev., 1 mi. NW of Indian Springs,
FPhone: Area Code 702, Indian Springs 20, Bombing and
gunnery range support base, TAC. Named for city,

JAMES CONNALLY AFB, Tex., 7 mi. NNE of Waco.
Phone: Area Code 817, SWift 9-3611, Navigator training,
Instrument Pilot Instructor School, ATC. Formerly Waco
AFB, renamed for Col. James T. Connally of Waco, who
was killed while on a B-29 mission over Yokohama, Japan,
May 1945,

KEESLER AFB, Miss., 2 mi. WNW of Biloxi. Phone: Area
Code 601, IDlewood 2-1381. Technical Training Center,
ATC. Named for Lt. Samuel R. Keeslor. Ir., of Greenwood,
Miss., aerial observer, killed on special bombing mission
near Verdun, France, October 1918,

KELLY AFB, Tex., 6 mi. W5W of San Antonio. Phone:
Area Code 512, WAlnut 3-5411. Hq. Air Materiel Area,
AFLC. Named for Lt. George E. M. Kelly, pioneer Army
pilot, killed in US, 1911,

KINCHELOE AFB, Mich., 3 mi. SE of Kinross. Phone:
Area Code 906, MElrose 5-5271. Fighter-interceptor and
air defense missile base, ADC; heavy bomber base, 2d AF,
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SAC. Formerly Kinross AFB, renamed in honor of Capt.
Iven €. Kincheloe, Jr., Korean War jet ace and holder of
world altitude record of 126,200 feet, set in 1956 in Bell
X-2 rocketplane; killed July 26, 1958, in crash of an
F-104 Starfighter at Edwards AFB, Calif.

KINGSLEY FIELD, Ore., 5 mi. SE of Klamath Falls.
Phone: Area Code 503, TUxedo 2-4411. Fighter-interceptor
base, ADC. Formerly Klamath Falls Municipal Airport,
renamed in honor of 2d Lt. David R. Kingsley, killed in
Ploesti raid in June 1944.

KIRTLAND AFB, N. M., 4 mi. S5E of Albuquerque.
Phone: Area Code 505, CHapel 7-1711. Hq. AF Special
Weapons Center, AFSC. Formerly Albuquerque AAB, re-
named for Col. Roy 5. Kirtland, aviation pioneer and for-
mer CO of Langley Field, died in 1941.

K. L SAWYER AFB, Mich., 16 mi. § of Marqguette. Phone:
Area Code 906, Dickens 6-9211. Fighter-interceptor base,

CONTINUED

ADC; heavy bomber base, 2d AF, SAC. Origin of name
unknown,

LACKLAND AFB, Tex., 7 mi. WSW of San Antonio.
Phone: Area Code 512, OR. 4-3211. Military Training
Center, OCS, WAF training, pilot-observer preflight, USAF
Recruiting School, USAF Chaplain School, USAF Marks-
manship Center, Officer Training School, ATC. Formerly
San Antonio Aviation Cadet Center, renamed for Brig. Gen.
Frank D. Lackland, former commandant of Kelly Field
flving school, died in 1943,

LANGLEY AFB, Va., 3 mi. N of Hampton. Phone: Area
Code 703, PArk 2-7911. Hq. TAC; refueling base, TAC;
fighter-interceptor and air defense missile base, ADC.
Named for Samuel P. Langley, pioneer aeronautical scien-
tist, died in 1906,

{Continued on following page)

UNITED STATES AIR FORCE INSTALLATIONS OVERSEAS

Following is a list of boses, instellations,
and facilities where men ond women of
the United Stotes Air Force ore sfationed
outside the continental [limits of the
United 5fotes. This is nol a complele fisf
but does include, the major stations wsed
by the global USAF.—THE EDITORS

ALASKA
Clear Misile Early Warning Stofion
Eielson AFB
Elmendori AFB
Galena Airport
King Saolmon Airport
Shemya AF Stotion

AZORES
Lojas Field
BERMUDA
Kindley AFB
CANADA

Beaussjour Air Station, Manitsba
Churchill AB, Manitobo

Ernest Hormon AFB, Mewfoundlond
Frobisher Airport, Baffin lslond
Goose AB, Lobrodor

Pagwa Air Station, Ontaric
Ramare Air Station, Ontario

Sioux Lockout Air Station, Ontario

CAMNAL IONE
Albrook AFB
Howard AFB

CRETE
lraklion Air Station

FRAMCE
Bordeaux Merigonoc Airport
Chambley AB
Chateouroux Air Station
Choumont AB
Dreux AB
Efain AB
Evreux-Fouville AB
Laon AB
Orly Airport, Paris
Pholsbourg AB
Toul-Resieres AB

GERMANY
Bitburg AB
Hahn AB
Lindsey Air Station
Romstein AB

Rhein-Main AB
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Sembach AB
Spongdahiem AB
Tempelhof Central Airport, Berlin

NETHERLAMNDS, THE
Camp MNew Amsterdom AB

Wiesboden AB NORWAY
Kolsos AB
GREECE
Athenoi Airport OKINAWA
Kodena AB
GREENLAND Maha AB
Meororssuok AB
Sondrestrom AR PAKISTAN
Thule AB Poeshowar Air Station
GUAM PHILIPPIME ISLANDS
Andersen AFB Clark AB
Hormon AFE John Hoy AB
HAWAN PUERTO RICD
Ballows AFB Ramey AFB
Hickam AFB
Wheelar AFB SPAIN
Moren AB
ICELAMND Tarrajon AB
Keflovik Airport Zaragoza AB
ITALY TAIWAN (FORMOSA)
Aviano AB Tainan AB
Toipei Air Station
WO JIMA
Ilwa Jima AB TRINIDAD
Carlien AFB
JAPAMN
Ashiya AB TURKEY
Brady AB Ankora Air Station
Fuchu Air Statien Cigli AB
ltazuke AB Incirlik AB
Johnsan Alr Station lzmir Air Station
Misawa AB
Magoya AB UNITED KINGDOM
Tachikawa AB Alcanbury RAF Statien
Yokota AB Bentwaters RAF Station

JOHMSTOMN ISLAMD
Johnston ldond AB

KOREA
Kimpo AB
Kunsan AB
Chson AB
Seoul Air Station
Sowon Auxiliary Airfield

Brize Morton RAF Station
Bruntingthorpe RAF Stafion
Burtenwooad Alr Depot
Bushy Park

Chelveston RAF Station
Denham Air Station
Fairford RAF Station
Greenhom Comman RAF Stotion
High Wycambe Air Station
Kirknewion RAF Station
Lokenheath RAF Station

LIBY A Mildenhall RAF Station
Wheelus AB Prestwick Airkeld, Scotland
Sculthorpe RAF Station
MOROCCO South Ruislip Air Station

Benguerir AB
Mouasseur AB
Sidi Slimone AB

Upper Hayford RAF Station
‘Waethershald RAF Siation
Woodbridge RAF Station
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GUIDE TO AIR FORCE BASES

LAREDO AFB, Tex., 3 mi. NE of Laredo. Phone: Area
Code 512, RAndolph 3-9121. Undergraduate pilot training,
ATC. Named for city.

LARSON AFB, Wash., 6 mi. NNW of Moses Lake. Phone:
Area Code 509, ROckwell 2-2331. Fighter-interceptor base,
ADC; heavy bomber base, 15th AF, SAC: Titan ICBM
support base. Formerly Moses Lake AFB, renamed for
Maj. Donald A. Larson, native of Yakima, Wash.,, WW 1I
ace, killed on fighter mission over Ulzen, Germany, Aug-
ust 1944,

LAUGHLIN AFB, Tex., 7 mi. E of Del Rio. Phone: Area
Code 512, CYpress 8-3511. Strategic recon base, 2d AF,
SAC; projected for undergraduate pilot training, ATC.
Base was to have been closed by June 1962 with transfer
of U-2 recon wing to Davis-Monthan AFB; full operation
restored for pilot training, with U-2 wing remaining.
Named for Lt. Jack T. Laughlin, pilot who was killed in
action in the Far East in 1942,

LAURENCE G. HANSCOM FIELD, Mass., 1 mi. S5W of
Bedford, Phone: Area Code 617, CRestview 4-8100. Haq.
AF Cambridge Research Laboratory, AFSC. Formerly Bed-
ford AFB, renamed for Laurence G. Hanscom, Boston and
Worcester newspaperman, Army Reserve pilot, killed near
base, 1941,

LINCOLN AFB, Neb.,, 5 mi. NW of Lincoln. Phone:
Area Code 402, GRover 7-68011. Medium bomber base,
2d AF, 5AC; Atlas ICBM site under construction. Named
for city.

LITTLE ROCE AFB, Ark., 15 mi. NE of Little Rock.
Phone: Area Code 501, FRanklin 2-8311. Medium bomber
base, 2d AF, SAC; Titan ICBM site under construction.
Named for city.

LOCKBOURNE AFB, Ohio, 11 mi. SSE of Columbus,
Phone: Area Code 614, TEmple 3-8211. Medium bomber
base, 8th AF, SAC; fighter-interceptor base, ADC. Named
for nearby cibv.

LORING AFB, Me., 2 mi. NW of Limestone. Phone: Area
Code 207, FAirview 8-7311. Heavy bomber base, 8th AF,
SAC; hghter-interceptor base, ADC, Formerly Limestone
AFB, renamed for Maj. Charles J. Loring, Jr., CMH re-
cipient, killed in Korea in November 1952 when he
crashed his damaged F-80 into enemy artillery emplace-
ments, destroying them.

LOWRY AFB, Colo., 5 mi. ESE of Denver. Phone: Area
Code 303, DUdley 8-5411. Technical Training Center,
ATC; Titan ICBM support base, 15th AF, SAC. Named
for Lt, Francis B. Lowry of Denver, recipient of DSC,
killed on photo mission over France, September 1918;
only Colorado airman to be killed in WW [,

LUKE AFRB, Ariz., 20 mi. WNW of Phoenix. Phone: Area
Code 602, WEstport 5-9311. Tactical fighter crew training,
12th AF, TAC. Named for Lt. Frank Luke, Jr., “balloon-
busting” WW I ace, recipient of CMH and DSC, killed in
France, September 1918,

MacDILL AFB, Fla., 8 mi. S5W of Tampa. FPhone: Area
Code 813, Tampa 68-1411, Medium bomber base, &th
AF, SAC; Hq. Strike Command; tactical fighter base, 9th
AF, TAC. Activity was to have been reduced, June 1962,
with inactivation of B-47 wing: full operation restored with
continuation of B-47 program. Mamed for Col. Leslie Mae-
Dill, fighter pilot, killed in air crash at Anacostia, Md.,
1938,

MALMSTROM AFB, Mont., 4 mi. E. of Great Falls. Phone:
Area Code 408, GLendale 2-9561. Air refueling base, 15th
AF, SAC; fighter-interceptor base, ADC; SAGE interim
control center; Minuteman ICBM site under construction.
Formerly Great Falls AFB, renamed for Col. Einar A.
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Malmstrom, killed in airplane accident near Great Falls,
August 21, 1954,

MARCH AFB, Calif., 9 mi. SE of Riverside. Phone: Area
Code 714, Moreno LD 20. Hq. 15th AF, SAC; medium
bomber base, SAC. Named for Lt. Peyton C. March, Jr.,
son of WW I Army Chief of Staff, killed in air crash in
s, 1918.

MATHER AFB, Calif., 10 mi. E of Sacramento. Phone:
Area Code 916, EMpire 3-3161. Heavy bomber base, 15th
AF, SAC; navigator training, ATC. Named for Lt. Carl S.
Mather, killed near Ellington Field during training flight,
1918, five days after receiving commission.

MAXWELL AFB, Ala., 1 mi. WNW of Montgomery.
Phone: Area Code 205, AMherst 5-5621. Hq. Air Uni-
versity; War College; Command and Staff College: Hq.
AFROTC Research Studies Institute. Named for 2d Lt.
William C. Maxwell of Natchez, killed on Luzon, Philip-
pines, August 1920,

McCHORD AFB, Wash., 8 mi. S of Tacoma. Phone: Area
Code 206, JUniper 8-2121. Fighter-interceptor base, ADC;
SAGE combat center; troop carrier base, WESTAF, MATS.
Named for Col. William C. McChord, killed in US, 1937.
McCLELLAN AFB, Calif., 10 mi. NE of Sacramento.
Phone: Area Code 916, WAbash 2-1511. Hg. Air Materiel
Area, AFLC; aireraft early waming and control, ADC.
Named for Maj. Hezekiah MeClellan, pioneer in Arctic
aeronautical experiments, killed during the test flight of
a new plane in the US, 1936,

MeCONNELL AFB, Kan., 5 mi. SE of Wichita. Phone:
Area Code 3168, MUrray 3-8511. Medium bomber crew
training, 2d AF, SAC; Titan ICBEM site under construction:
tactical fighter base beginning October 1962, 12th AF,
TAC. Formerly Wichita AFB, renamed for the two McCon-
nell brothers of Wichita: Thomas L., killed July 10, 1943,
in the South Pacific, and Fred M., Jr., killed in 1945 in a
private plane crash in Kansas.

McCOY AFB, Fla., ¥ mi. S of Orlando. Phone: Area Code
305, ORlando 3-7T6811. Heavy bomber base, S8th AF, SAC,
aircraft early warning and control, ADC. Formerly Pine-
castle AFB, renamed for Col. Michael N. W. McCoy, B-47
wing commander, killed in aircraft accident, October 1957
near Orlando.

MeGUIRE AFB, N. ., 1 mi. SE of Wrightstown. Phone:
Area Code 609, RAymond 4-2100. Hq. EASTAF; air trans-
port base, MATS; fighter-interceptor and air defense mis-
sile base, ADC; SAGE direction center; air refueling base,
8th AF, SAC. Formerly Fort Dix AAB, renamed for Maj.
Thomas B. McGuire, Jr., of Ridgewood, N. ]., second
ranking WW II ace, P-38 pilot, recipient of CMH and
DSC, killed over Levte, 1945,

MINOT AFB, N. D., 11 mi. N of Minot. Phone: Area
Code T01, TEmple 7-1161. Fighter-interceptor base, ADC;
heavy bomber base, Minuteman ICBM site under construc-
tion, 15th AF, SAC mission. Named for city.

MOODY AFB, Ga., 12 mi. NNE of Valdosta. Phone: Area
Code 912, EDgewood 3-4211. Undergraduate pilot train-
ing, ATC. Named for Maj. George P. Moody, fighter pilot,
killed in US, 1941.

MOUNTAIN HOME AFB, Idaho, 11 mi. WSW of Moun-
tain Home. Phone: Area Code 208, TEmple 2-4611. Me-
dium bomber base, 15th AF SAC; Titan ICBM site under
construction. Named for city.

MYRTLE BEACH AFB, 5. C., 3 mi. SW of Myrtle Beach.
Phone: Area Code 803, Myrtle Beach 7411. Tactical
fighter base, 9th TAC. Named for city.

NELLIS AFB, Nev., 8 mi. NE of Las Vegas. Phone: Area
Code T02, DUdley 2-1800. Tactical fighter crew training,
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CONTINUED

fighter weapons, 12th AF, TAC. Formerly Las Vegas AFB,
renamed for Lt. William H. Nellis of Las Vegas, fighter
pilot, killed in action over Luxembourg, in December of
1944,

NIAGARA FALLS MUNICIPAL AP, N. Y., 4 mi. E of
MNiagara Falls. Phome: Area Code 716, BU. 5-6691. Reserve
training, CONAC: air defense missile base, ADC. Named
for eity.

NORTON AFB, Calif.,, 5 mi. ENE of San Bernardino,
Phone: Area Code 805, TUmer 9-4411. Hq. Air Materiel
Area, AFLC; air defense sector, Hg. ADC. Formerly San
Bernardino Air Depot, renamed for Capt. Leland F. Nor-
ton, bomber pilot, killed in aircraft accidert near Amiens,

OFFUTT AFB, Neb., 9 mi. S of Omaha. Phone: Area
Code 402, 291-2100. Hg. SAC; air refueling base, SAC;
Atlas ICBM support base. Named for 1st Lt. Jarvis Jennes
Offutt, who was killed in fighter action, France, 1918.
OLMSTED AFB, Pa., 1 mi. NW of Middletown. Phone:
Area Code 717, WHitney 4-3521. Hq. Air Materiel Area,
AFLC. Formerly Middletown Air Depot, renamed for Lt
Robert 5. Olmsted, balloon pilet, killed when his halloon
was struck by lightning over Belgium, September 1923,
OBRLANDO AFB, Fla., 2 mi. E of Orlando. Phone: Area
Code 305, GArden 3-0561. Hq. Air Photographic and
Charting Service; Hq. Air Reserve Service, MATS. Named
for city.

France, May 1944,

{Continued on following page)

LOCATIONS OF AIR NATIONAL GUARD

ALABAMA
Birmingham Municipal Airport, Birmingham
Dannelly Field, Montgomery

ALASKA
Anchoroge International Airpori, Anchorage

ARITONA
Sky Harbor Municipal Airport, Phoenix
Tucson Municipal Airport, Tucson

ARKANSAS
Fort Smith Municipal Airport, Fort Smith
Little Rock AFB, Little Rock

CALIFORNIA
Fretno Air Terminal, Fresno
Hoyward Municipel Airpert, Hoyward
Ontario International Airpert, Onfario
Yon Muys Alrport, Yan Muys

COLORADO
Buckley Air Guard Base, Denver

COMNNECTICUT
Bradley Field, Windsor Locks

DELAWARE
Greater Wilmington Airport, Wilmington

FLORIDA
Imesan Airport, Jocksonville

GEORGIA
Dobbins AFB, Marietta
Travis Airport, Savannah

HAWAII
Hickam AFB, Honclulu

IDAHO
Boise Air Terminal, Baise

ILLINOIS
Capital Airport, Springfeld
O'Hare Internationol Airport, Chicogo
Greater Peoric Alrport, Peoria

INDIAMA
Baer Field, Fort Wayne
Hulman Field, Terrs Houle

1oWA
Des Moines Municipal Airport, Des Moines
Sioux City Municipal Airport, Sioux City

KANSAS
Hutchinson Air Guerd Base, Hutchinson
McConnell AFB, Wichita

KENTUCKY
Standiford Field, Lovisville
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LOUISIANA
Mew Orleans MAS, Mew Orleans

MAIMNE
Dow AFB, Bangor

MARYLAND
Andrews AFB, Washington, D. C.
Martin Airport, Baltimore

MASSACHUSETTS
Barnes Municipal Airport, Westheld
Lagan International Airport, Boston

MICHIGAN
Datroit Waoyne Municipal Airport, Detroit
Kellogg Municipal Airport, Battle Creek

MINNESOTA
Duluth Municipal Airpert, Duluth
Minneopolis-5t, Poul Internctional Airport, Min-
neapolis

MISSISSIPPI
Hawkins Field, Jockson
Key Field, Meridian

MISSOURI
Lambert-5t. Louis Municipal Airport, 5t. Louis
Rosecrans Memorial Airport, 5t. Joseph

MONTANA
Great Folls International Airport, Great Falls

MEBRASKA
Lincoln AFB, Lincoln

MNEVADA
Reno Municipal Airport, Reno

MNEW HAMPSHIRE
Grenier Field, Manchester

MNEW JERSEY
Atlantic City Airport, Atlantic City
McGuire AFB, Trenlon
Mewark Airpart, Mewark

NEW MEXICO
Kirtlond AFB, Albugquerque

MNEW YORK
Hancock Field, Syracuse
Mew York MAS, Mew York
Miagara Falls Municipal Airport, Niogara Falls
Schenectady City Airport, Schenectady
‘Wasichester County Airport, White Plains

HORTH CAROLIMNA
Douglas Municipal Airport, Chaorlotie

NORTH DAKOTA
Huctor Fisld, Farga

FLYING UNITS

OHIO
Clinton County AFB, Wilmington
Lockbourne AFB, Columbus
Mansfield Municipal Airport, Mansfield
Springfeld Municipal Airport, Springfield
Tolede Express Airport, Toledo

OKLAHOMA,
Tulsa Municipal Airport, Tulsa
Will Rogers Field, Oklahoma City

OREGON
Portlond International Airport, Portlond

PEMNSYLVANIA
Greater Pittsburgh Airport, Pitisburgh
Olmsted AFB, Middletown
Philadelphia International Airport, Philodelphia

PUERTO RICO
Puerio Rico International Airport, 5an Juan

RHODE ISLAND
Green Municipal Airpert, Providence

SOUTH CAROLINA
MeEntire Air Guard Bose, Columbia

SOUTH DAKOTA
Joo Foss Field, Sioux Falls

TENMESSEE
Berry Field, Maoshville
McGhee-Tyson Airport, Knoxville
Mamphis Municipol Airport, Memphis

TEXAS
Dollas NAS, Dallas
Ellington AFB, Houston
Kelly AFB, San Antonio

UTAH
Salt Lake City Municipal .l.ir‘pnrl‘, Salt Lake City

VERMONT
Burlington Municipal Airpart, Burlinglon

VIRGINIA
Byrd Field, Richmond

WASHINGTON
Spokane International Airport, Spokane

WEST VIRGINIA
Kanawha County Airport, Charleston
Mortinsburg Municipal Airport, Mortinsburg

WISCONSIN
General Mitchell Field, Milwoukee
Truax Field, Madisen

WYOMING
Cheyenne Municipal Airport, Cheysnne




GUIDE TO AIR FORCE BASES

OTIS AFB, Mass., 9 mi. NNE of Falmouth. Phone: Area
Code 817, LOcust 3-5511, Fighter-interceptor and air de-
fense missile base, ADC: aircraft early warning and con-
trol, ADC; air refueling base, 8th AF, SAC. Named for Lit.
Frank ]. Otis, killed in air crash in US, 1937,

OXNARD AFB, Oxnard, Calif. Phone: Area Code 805,
HUnter 3-1151, Fighter-interceptor base, ADC. Named
for city.

PAINE AFB, Wash., 8 mi. § of Everett. Phone: Area Code
206, ELiot 3-1106, Fighter-interceptor base, ADC. Named
for 2d Lt, Toplif O. Paine, airmail pilot, who was killed
while mapping airmail routes, 1922,

PATRICK AFB, Fla., 12 mi. SE of Cocoa. Phone: Area
Code 305, ULysses 7-1110. Hq. AF Missile Test Center,
AFSC. Formerly Banana River NAS, renamed for Maj.
Gen. Mason M. Patrick, Ghief of Army Air Service during
and after WW 1, died in US, January 1942,

PEASE AFB, N. H., 3 mi. W of Portsmouth. Phone: Area
Code 803, GEneva 6-0100, Medium bomber base, Sth
AF, SAC. Formerly Portsmouth AFB, renamed for Capt.
Harl Pease, Jr., CMH recipient, WW 11 pilot missing over
Rabaul, New Britain, on August §, 1942,

PERRIN AFB, Tex., 6 mi, NNW of Sherman. Phone: Area
Code 214, ST. 7-2971. Pilot interceptor training (Adv.),
ATC. Named for Lt. Col. Elmer D. Perrin of Boerne, Tex.,
killed testing a B-26 near Baltimore, June 1941,
PETERSON FIELD, Colo., 6 mi, E of Colorado Springs,
Phone: Area Code 303, MElrose 5-8911. Administrative
flying, ADC. Named for 1st Lt. Edward I. Peterson, killed
in US, in airplane crash, 1942,

PLATTSBURGH AFB, N. Y., 1 mi. SW of Plattsburgh.,
Phone: Area Code 518, JOrdan 3-4500. Medium bomber
base, 8th AF, SAC: Atlas ICBM site under construction,
Named for city.

POPE AFB, N. C., 12 mi. NW of Fayetteville. Phone:
Area Code 919, HYatt 7-2311. Troop carrier base, 9th AF,
TAC. Named for 1st Lt. Harley H. Pope, killed making a
forced landing in a Jenny in South Carolina, January 1919,
PORTLAND INTERNATL AP, Ore. T mi. NE of Port-
land. Phone: Area Code 303, ATlantic 8-3611. Fighter-
interceptor base, ADC. Named for city,

BANDOLPH AFB, Tex., 15 mi. ENE of San Antonio.
Fhone: Area Code 32, OLive 8-3511. Hq. ATC; Jet Quali-
fication Course (Adv.), ATC: Hq. 4th Reserve Region,
CONAC. Named for Capt. William M. Randolph of Austin,
fighter pilot, killed in aircraft accident in Texas, 1928,
REESE AFB, Tex., 12 mi. W of Lubbock. Phone: Area
Code 806, POrter 3-1951. Undergraduate pilot training,
ATC. Formerly Lubbock AFB, renamed for Lt. Augustus
F. Reese, Jr., of Shallowater, Tex.. killed on bomber mis-
sion over Caghiari, Italy, May 1943,
RICHARDS-GEBAUR AFB, Mo., 16 mi. S of Kansas City.
Phone: Area Code 816, EMerson 1-5200. Fighter-inter-
ceptor base, ADC; Air Division Hq. SAGE. Formerly
Grandview AFB, renamed for Lt. John F. Richards I1. of
Kansas City, first areq pilot to die in combat in WW I; and
for Lt. Col. Arthur W. Gebaur, Jr., who was killed in action
over North Korea in 1952.

ROBINS AFB, Ga., 14 mi. 55E of Macon. Phone: Area
Code 912, WAlker 6-5511. Hq. Air Materiel Area, AFLC;
Hqg. CONAC; Heavy bomber base, 8th AF, SAC. Named
for Brig. Gen. Augustine Warner Robins. Chief of Materiel
Division, Air Corps, who devised system of cataloging in
1920z still used; died in 1940.

SAWYER AFB. (Sec K. L Sawyer AFB.)
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SCHILLING AFB, Kan., 4 mi. W of Salina, Phone: Area
Code 913, TAylor 7-4411. Medium bomber base, 15th AF,
SAC; Atlas ICBM support base. Formerly Smokev Hill
AFB, renamed for Col. David C. Schilling, WW II fighter
ace and pioneer of in-flight refueling techniques who led
first nonstop transatlantic flight of jet fighters, killed in
antomobile accident in England, August 1956.

SCOTT AFE, Ill.. 8 mi. ENE of Belleville. Phone: Area
Code 618, Adams 4-4000. Hgq. MATS; Hg. AWS; Hgq.
AFCS, Named for Cpl. Frank S. Scott, first enlisted man to
die in an air accident, killed at College Park, Md., 1912,
SELFRIDGE AFB, Mich., 3 mi. E of Mount Clemens.
Fhone: Area Code 313, HOward 3-0511. Fighter-inter-
ceptor base, ADC; Hq. 5th Reserve Region, CONAC; air
refueling base, 2d AF, SAC. Named for Lt. Thomas E.
Selfridge, killed in 1908 while on flight with Orville Wright
to demonstrate Wright plane.

SEWART AFB, Tenn., 3 mi. N of Smyrna. Phone: Area
Code 615, CLendale 9-256]. Troop carrier base, 9th AF,
TAC. Formerly Smyma AFB, renamed for Maj. Allan J.
Sewart, Jr., bomber pilot, recipient of DSC, killed in action
over the Solomons, November 1942,

SEYMOUR JOHNSON AFB, N. C., 2 mi. SSE of Colds-
boro, Phone: Area Code 919, REpublic 5-1121. Tactical
fighter base, 9th AF. TAC. fighter-interceptor base, ADC:
heavy bomber base, 8th AF, SAC. Named for Lt. Sevmour
A. Johnson, Navy pilot of Goldsboro, killed in 1942
SHAW AFB, 5. C., 7 mi. WNW of Sumter. Phone: Aren
Code 803, SPruce 5-1111. Hg. 9th AF, TAC: tactical recon
base; combat crew training group. Named for 15t Lt, Erwin
D. Shaw of Sumter, killed during recon flight over German
lines, July 1918, while serving with Royal Flving Corps.
SHEPPARD AFB, Tex., 6 mi. N of Wichita Falls. Phone:
Area Code 817, 322-5621. Technical Training Center, ATC:
heavy bomber base, 2d AF, SAC. Named for Morris E.
Sheppard, US Senator from Texas, chairman of Senate
Military Affairs Committee, died in 1941

SHERMAN AFB (Sce Clinton Sherman AFB.)
SPOKANE INTERNAT'L AP, Wash.. 6 mi. WSW of Spo-
kane. Phone: Area Code 509, TEmple 8-2771. Fighter-
intereeptor base, ADC. Formerly Geiger Field. named for
Maj. Harold Geiger, WW I dirigible expert, killed in crash
landing at Olmsted Field, Pa., May 1927; renamed for city.
STEAD AFB, Nev., 10 mi. NW of Reno. Phone: Area Code
702, Flreside 9-0711. Survival training, ATC. Formerly
Reno AAB, renamed for Lt. Craston Stead. Nevada ANG
pilot killed in a crash at the base.

STEWART AFB, N. Y., 4 mi. NW of Newburgh. Phone:
Area Code 914, JOhn 2-1300. SAGE direction center, ADC:
Eeserve training, Hy. 1st Reserve Region, CONAC. Named
for Lachlan Stewart, sea captain whose son provided land
for the base,

SUFFOLK CO. AFB, N. Y., 3 mi. N of Westhampton
Beach, L. I. Phone: Area Code 516, WEsthampton 4-1900,
Fighter-interceptor and air defense missile base. ADC.
SYRACUSE AF STATION, N. Y., 5 mi. NNE of Syracuse.
Phone: Area Code 315, GLenview 8-5500. Hq. ADC Air
Division; SAGE combat center, ADC. Named for city.

TINKER AFB, Okla., 8 mi. ESE of Oklahoma City. Phone:
Area Code 405, PErshing 2-7321. Hq. Air Materiel Area.
AFLC. Named for Maj. Gen. Clarence L. Tinker. 2 Paw.
huska Indian, bomber and fighter pilot; CG, Tth AF. killed
in raid on Wake Island, June 1942,

TRAVIS AFB, Calif., 6 mi. ENE of Fairfield and Suisun.
Phone: Area Code 707, IDlewood 7-2211. Hq. WESTAF,
MATS; heavy bomber base, 15th AF, SAC: air transport
base, MATS; fighter-interceptor base, ADC. Formerly Fair-
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field-Suisun AFB, renamed for Brig. Gen. Robert F. Travis,
homber pilot, recipient of DSC, killed in B-29 crash in US,
August 1950,

TRUAX FIELD, Wis., 1 mi. E of Madison. Phone: Area
Code 608, CHerry 9-5311. Fighter-interceptor base, ADC;
SACE combat center. Named for 1st Lt. Thomas L, Truax
of Madison, pilot, killed in training flight in U5, November
1941,

TURNER AFB, Ca., 4 mi. ENE of Albany. Phone: Area
Code 912, HEmlock 5-3411. Heavy bomber base, 8th AF,
S AC. Named for Lt. Sullins Preston Turmer of Oxford, Ga.,
killed in aircraft accident at Langley AFB, May 1940,
TYNDALL AFB, Fla., § mi. SE of Panama City. Phone:
Area Code 305, ATlantic 6-2111. Weapons employment
center, ADC. Named for Lt. Frank B. Tyndall of Port
Seward, Fla., WW 1 fighter pilot, killed in air crash in
1930; first Florida military flyer to be killed.

VANCE AFB, Okla., 4 mi. S5W of Enid. Phone: Area
Code 405, ADams 7-2121. Undergraduate pilot training,
ATC. Formerly Enid AFB, renamed for Lt. Col. Leon R,
Vance, Jr., WW 1I recipient of CMH, lost in hospital air-
craft forced down at sea off Tceland, 1944.
VANDENBERG AFB, Calif., 10 mi. NW of Lompoe.
Phone: Area Code 803, WAInut 5-8651. Hg. 1st Strategic
Aerospace Division, SAC; Atlas ICBM site. Formerly
Cooke AFB, renamed for Gen. Hoyt 5. Vandenberg, 9th
AF Commander in ETO in WW II, Air Force Chief of
Staff from 1948 to 1953, who died April 2, 1954,

WALKER AFB, N. M., 6 mi. 5 of Roswell. Fhone: Area
Code 505, Flrestone 7-5411. Heavy bomber base, 15th AF,
SAC; fighter-interceptor base, ADC: Atlas ICBM site under
construction. Formerly Roswell AAB, renamed for Brig.
Gen. Kenneth N. Walker, a native of New Mexico, CG, 5th
Bomber Command, WW 11 recipient of CMH, killed in
Sputhwest Pacific while leading a bomber attack, 1943.
WARREN AFB. (See Francis E. Warren AFB.)

WEBB AFB, Tex., 1.8 mi. SW of Big Spring. Phone: Area
Code 915, AMherst 4-2511. Undergraduate pilot training,

ATC; fighter-interceptor base, ADC. Formerly Big Spring
AFB, renamed for 1st Lt. James L. Webb, Jr., F-51 pilot,
killed off Japanese coast, 1949,

WESTOVER AFB, Mass., 3 mi. NNE of Chicopee Falls.
Phone: Area Code 413, LYceum 3-6411. Hq. 5th AF, 5AC;
heavy bomber base, SAC; fighter-interceptor base, ADC.
Named for Maj. Gen. Oscar Westover, Chief of the Air
Corps, who was killed in air erash near Burbank, Calif.,
September 1938,

WHEELER AFB, Oahu, Hawaii, 23 mi, NW of Honolulu,
Phone: 7730. Hg. Pacific Airways and Air Communications,
AFCS. Named for Maj. Sheldon H. Wheeler, killed in an
aircraft accident in 1921 at Luke Field, Hawaii.
WHITEMAN AFB, Mo., 3 mi. § of Knob Noster. Fhone:
Area Code 816, LOgan 3-2201. Medium bomber base,
Minuteman ICBM site under construction, 2d AF, SAC.
Formerly Sedalia AFB, renamed for 2d L. Ceorge A.
Whiteman of Sedalia, killed in action at Pearl Harbor on
December 7, 1941.

WILLIAMS AFB, Ariz., 10 mi. E of Chandler. Phone:
Area Code 602, YUkon 8-2611. Undergraduate pilot train-
ing, ATC. Formerly Higley Field, renamed for Lt. Charles
L. Willinms, native of Arizona, bomber pilot, killed in
Hawaii, July 1927.

WRICHT-PATTERSON AFB, Ohio, 2 mi. ENE of Day-
ton. Phone: Area Code 513, CLearwater 3-7111. Hq. AFLC;
ASD, AFSC: Air Force Institute of Technology, AU; fighter-
interceptor base, ADC; heavy bomber base, 2d AF, SAC.
Formerly separate areas including Fairfield Air Depot,
Wilbur Wright Field, McCook Field, and Patterson Field:
renamed for Orville and Wilbur Wright, and for Lt. Frank
S. Patterson, who was killed in air crash near this base
during early firing tests of synchronized machine gun, June
1918.

WURTSMITH AFB, Mich., 3 mi. NW of Oscoda. Phone:
Area Code 517, SEneca 9-3611. Fighter-interceptor base,
ADC; heavy bomber base, 2d AF, SAC. Formerly Camp
Skeel, later Oscoda AFB. renamed for Maj. Gen. Paul B.
Wurtsmith, CG, 13th AF. who was killed in B-25 crash
in North Carolina, 1946.—Ex~o

LOCATIONS OF AIR FORCE RESERVE FLYING UNITS

ALABAMA
Bates Field, Mobile

ARITONA
Lluks AFB, Phoenix

CALIFORNIA
Homilton AFE, San Rophoel
MeClellan AFB, Socramento
March AFB, Riverside

CONMNECTICUT
Brodley Fisld, Windsor Locks

FLORIDA
Homestead AFB, Homesteod

GEORGIA
Daobbins AFB, Marietia

ILLINDIS
O'Hare International Airport, Chicoge
Scott AFB, Belleville

INDIANA
Bokalor AFB, Columbus

LOUISIAMNA
Borksdaole AFB, Bossier City
Maw Orleans MAS, Mew Orleans
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MARYLAMND
Androws AFB, Washington, D. C.

MASSACHUSETTS
lourence G. Honscom Field, Bediord

MICHIGAN
Selfridge AFB, Mount Clemens

MINMESOTA
Minngopolis-51. Poul Internotional Airpart, Min-
neopolis

MISSOURI
Richards-Gebour AFB, Konsas City

HEW HAMPSHIRE
Grenler Field, Manchester

MEW JERSEY
MceGuire AFB, Tranton

MEW YORK
Miagare Falls Municipal Alrport, Miagara Falls
Stewart AFB, Mewburgh

ﬂl:llﬂ
Clinton County AFB, Wilmington
Youngstown Municipal Airport, Youngstown

OHLAHOMA
Daovis Field, Muskogee
Tinker AFE, Oklohoma City

OREGON
Portland International Airport, Portlond

PEMMSTLYANIA
Greater Pittshurgh Airport, Pittsburgh
Willow Grove MAS, Willow Grove

SOUTH CAROLINA
Donaldson AFB, Greenville

TEMMESSEE ’
Memphis Municipal Airport, Memphis

TEXAS
Daollos NAS, Dallas
Ellingtan AFB, Houston
Eelly AFB, S5an Antonic

UTAH
Hill AFB, Ogden

WASHINGTON
Poine Field, Everatt

WISCOMSIN
General Mitchell Field, Milwoukee
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coming up:

THE
C-141 TURBOFAN
FREIGHTER

FHAUIS IO SNVEL SN ANt Trper

MILITARY MR TRARSPORT SERVICE

Soon the new Lockheed C-141 will
extend the basic virtues of the true air-
lifter into the realm of huge, high-speed
jet transports. It is designed for truck-
bed-height, straight-in, rear loading,
which eliminates jockeying cargo up
and around corners. Fast, efficient load-
ing systems will make elaborate support
equipment unnecessary. And the C-141
is compatible with and complementary
to the C-130, which will be in produc-
tion and service for many years.

The C-141 will be powered by four
21,000-pound-thrust Pratt & Whitney
turbofan engines. It will be able to carry
up to 82,000 pounds on transoceanic
flights at speeds up to 480 knots. Yet
the big turbofan bird can slow to 115
knots, open its giant rear doors, and
make airdrops of huge bulldozers and
other heavy equipment.

The C-141 is the first transport air-
plane designed to meet both military
specifications and civil air regulations.
First military version will fly next year.

Lockheed-Georgia is prime contrac-
tor for the C-141, and is subcontracting
60% of the airframe to firms, large and
small, throughout the United States.

LOCKHEED
GEORGIA
COMPANY

MARIETTA, GA. + A DIVISION OF LOCKHEED AIRCRAFT CORP.
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BOMBERS

B-52

B-26 INVADER=this venerable homber, nrlgxinully degigs
nated the A-26, saw combat in World War 11 and the Korcan
War, It hias returned to the USAF inventory ng o counterinsur-
geney bomber and reconnalssance plane. Alr Commandos ems«
ploy both the hard-nosed and glass-nosed models, the formoer
carrying 8 50-caliber mnchine guns, the latter necommadating a
bombardier-observer, Contractor: Douglas Alreraft Co. Power
Plunt: 2 Pratt & Whitney R2800-780 engines. Power plant hp/
theust: 2,000 Ib. Dimensions: span 70 ft., length 49 ft. 11 in.,
lheight 18 [t 6 In, Speed: 300 knots, Range: 1,500 mi. Bomb load:
4,000-1h, ecapacity in bomb bay; can carry rockets on wing
mounts, Armamenty B-261, eight S0-caliber guns in nose. All
models six S0-caliber guns in wings. Armament may be mocdi-
fied to enrry camerns on reconnaissance missions, Crew: 8 or 4
depending on mission, Maximum tokeoff weight: 35,000 b,
Primary using command: Tactleal Alr Command.

B-47 STRATOJET—medinm-jet bomber; one of major com-
sonents of SAC throughout the 50: and into the '80s5. Made
Iﬁrm flight Docembaer 17, 1847, The RB-47H reconnalssance ver-
sion patrols borders of Communist bloe in Europe anel Asin, In
November 1958, an AFSC test B-47 remained nirborne for 50
hrs, 36 min., covering 89,200 miles, bettering previous rocords,
ulso by B-47, in both categorles, Production completed late in
1656, Program to gradually phase out the B-A7 fleet was delay-
el by Berlin erisis in 1861, and mors than 8900 Siratojots of
all types renmin in USAF 'I'II\'I.'I'IIU?’. Contractor: Boolng Co,
Power plant: 8 General Electric J-7 turbojets, Power plant/hp
thrust: 5,5_17[! Ik, (7.200 "’.' wet). Dimensions: span 1168 L.
longth 110 ft., height 28 ft. Speed: over G30 mph. Ceiling:
above 40,000 ft, Range: beyond 3,000 mi. Bomb load: more
than 20,000 lb. Armament: 2 20-mm cannon in tail turret.
Crew: S—pilot, co-pilot, navigator-bombardier; (RB-47H also
carries 8 electronics aperators in converted |IHI1\!‘: bay). Maxi-
mum gross takeofl wniy,ihh 200,000 b, Primary using command:
Strategic Alr Command,

EB-50] SUPERFORTRESS—tactieal acrial tanker; as B-50,
m'i“ln-.lll_v o strategic homber ri‘.[\l."lt!t‘l:l'll"!l" for the B-29, was
supplied to 3 S5AC groups prior to Korea, then modified for
air-to-plr refueling, Present models have been modified to in-
elude 2 jeb engines ;ﬂu”p_ with 4 plston f,'!lj.[ll'l.l':\' bis prm'ic{u
grenter specd and altitude. KB-50] continues in service as
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aerinl tanker of TAC': Composite Alr Strike Foree. WB-50,
wenther reconnaissance version of the versatile B-50 family, is
operated by MATS Air Woather Service fitted with lurge obser-
vation windows, special search gear, and carvles remote-con-
trolled liehoat, Contructort Boeing Co., Hoves Aireraft Co,
Power plant: 4 Pratt & Whitney R4360-PWE35 piston engines,
two Ceneral Electric  J47-GE-23  torbojets.  Power  plant
hp/thrust; reciprocating engines, 3,500 hp; turbojots, 5,620 b,
Dimensions: span 141 {t. 2 in, length 99 ft, height 32 ft. 7 in.
Speed: over 400 mph. Ceiling: about 35,000 ft. Range: beyond
2,000 mi, Cargo capacity: over 20,000 Ib. Crew: 6. Maximum
gross takeoll weight: 175,000 1h. Primary using commands:
Tactical Air Command, Military Air Transport Service,

B-52 STRATOFORTRESS=strategic heavy bomber; main-
stay of USAF deterrent strength, Prototype flew in April 1852,
When production ended in June 18962, Boeing had built 744
B-523 jlmm A through H models, B-320G carries two GAM-77
Hound Dog air-launched missiles under wings, plus internal
bomb load; B-B2H earrles four GAM-87 Skybolt Lil"i!‘lit' mis-
siles, G and 1 models are distinguishable from carlier types by
shorter vortical tall, and redesigned wing incorporating integral
fuel tank, B-52H has turbofan engines, yielding 129 bettoer
fuel consumption while eliminating water-injection equipment,
In January 1957, threa B-52s flew nonstop around world in 45
hes, 18 min. In Ijummrr 1962, a B-52 ostablished a nonstop
unrefueled straight-ling  distunce record, covering 12,5189 i,
from Okinawa to Madrid dn 21 hrs, 52 min, In June 18962, a
B-52H set n closed-course nonstop unrefucled record of 11,305
mil, in 22 hrs. 58 min. Contractor: Booing Co. Power Plant: 8
Pratt & Whitney 157 turbojets, H model, 8 Pratt & “J]Iilm‘f'
TF33 turbofans. Power plant hp/thrust: up te 13,750 1h, each
engine, H model, 17,000 1b, each engine. Dimensions: (Model
A-F} span 185 ft,, length 156 ft.,, height 48 ft; {Model G and
H) span 185 it,, length 157 [, height 40 {6 8 in, Speed: over
600 mph. Celling: above 50,000 ft. Range: (Model A-F) be-
yond l"}.ﬂﬁll mi, { Model Hi beyond 7,500 mi, {Model H) be-
vond 9,000 mi, Bomb load: more than 20,000 1b. Armaments
4 50 caliber machine gunsg in tail, Crew: 6, Maximum gross
takeoll weight: (Model A, B) mors than 350,000 b, (Model
C-F) more ﬁmn 400,000 b, { Model G and H) more than 450,-
000 1, Primory using command Strategio Air Command,
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B-58

B-57 CANBERRA—light homber; adaption of English
Electric Canberra bomber. Versions of plane include RB-57 re-
connaissance model, now the primary type in USAF and ANG
use, TB-57 dual-control trainer, B-37E tow-target aircraft. Con-
tracter: Martin Co, Power plant: Wright J65-5 turbojets. Power

lant thrust: 7,200 Ib. Dimensions: span 64 ft., length 655 ft.,
ieight 14.8 ft. Speed: over 600 mph. Ceiling: over 45,000 ft.,
over 55,000 in stripped-down reconnaissance version. Range:
bevond 2,000 mi. Eu‘mb lpad: 5,000 lb. Armament/cameras:
bambs, 8 5-in. HVAR rockets, 8 .530-caliber machine guns, or
]Ligh-:titilur.fr: cameras, Crew: 2 seated in tandem; 1 in reécon-
naissance version. Maximum gross takeoff weight: 50,000 1b,
ErimI:Lry using commands: Pacific Air Forces, Air National

i

B-538A HUSTLER—strategic medium bomber-reconnaissance
plane; world's first supersonic bomber. First Hight November
1956, Uses disposable pods earrled beneath the fuselage which
make it unnecessary to haul empty space after weapons or fuel
have been expended: payload, cameras, ECM equipment, fuel
can be carried in pods; struts of main landing gear, each with
8 wheels, unusually long to give ground clearance to pod. Holds
US transcontinental speed records each way between Los
Angeles and New York, and round trip in 4 hr. 41 min. 11.3
sec., set March 5, 1962, During 1961, the B-55 set a number
of international records—it flew 1,502 mph over a closed course
of G69.4 miles, a few months later covered 5,183 miles between
Carswell AFB, Tex.,, and Paris, France, nmﬁtue.. in 6 hrs, 15
min. Four aircraft have been converted to TB-58As, dual-con-
trol trainers. Contractor: General Dynamics/Fort Worth, Power
plant: 4 General Electric J79 turbojets with afterburners, Power
plant hp/thrust: over 10,000 Ib. each plus afterburners.
Dimensions: span 56 it 10 in., 1.r:|:lglli 96 . 9 in., hright 31 ft.
5 in. Speed: Mach 2 or 1,324 mph at 35,000 ft. Ceiling: above
60,000 ft. Range: intercontinental through mid-air refueling.
Bomb load: nuclear weapons in disposable . Armament:
1-171E3 20-mm. cannon in tail. Crew: 3—pilot, bombardier/
navigator, defensive systems operator. Maximum gross takeoff
weight: more than 160,000 1b. Primary using command: SAC.
B-66 DESTROYER—tactical light bomber, USAF version of
Navy A3D; vemsatile plane, used as bomber or in ghntu and
weather reconnaissance; fills important roles in TAC Composite
Air Strike Force. First flown June 1954, Latest in the series, the
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B-57

B-66

WB-66D weather-reconnaissance aircraft, delivered on ljunc 28,
1957, Destrover is equipped with antomatic electrical control
systern which eliminates at least 10 pilot functions, requires no
manual switching, Contractor: Douglas Aircraft Co. Power
plant: 2 Allison J71-A-13 turbojets. Power plant hp-thrust:
10,000 1b. each. Dimensions: span 72 ft. B in., length 75 ft. 2
i, height 23 ft. 7 in. Speed: 700 mph. Ceiling: above 45,000
ft. Range: beyond 1500 mi. without aerial refueling. Bomb
load: B-6GB, 15,000 1b, including nuclear weapons. Armament/
cameras: 2 20-mm cannon in tail of all medels; RB-G6B, RB-
660, full range of camera equipment, WB-88D, special weather-
reconnaissance equipment. Crew: B-66B, RB-66B, 3; RB-66C,
4: WEB-66D, 5. Maximum gross takeoff weight: B-GG6B, 53,000
Ib., RB-66, 83,000 lb. Primary wsing commands: Tactical Air
Command, United States Air Forees in Europe,

R5-70 VALKYRIE—reconnaissance-strike bomber. Designed
to fy throughout its mission at Mach 3 (2,000 mph), First
flight scheduled for late 1962, RS5-TO design and production
plans have been on again, off again, almost constantly since
original plan was announced in 1957. Eisenhower Administra-
tion canceled rr:sduciiou plans for economy reasons in 1939,
authorizing only a single rutu?’p-u. Congress in 1960 appro-
priated funds for increased production but Kennedy Adminis-
tration in March 1961 again cut back pmﬁtm asserting grow-
ing US missile capability makes the new bomber “unnecessary
and economically unjustifiable.” USAF redesigned plans to
convert the plane from a straight bomber to the RS-T0 with
equipment to seek out and destroy mobile and imprecisely
located targets, and in June 1962 Congress voted $491 million
for the program, though Department of Defense had request-
ed—and announced it would spend—only $171 million, Present
contract calls for three aircraft. Roughly the size of a B-52, the
R5-T0s gross takeoff weight is 550,000 1b,, 70,000 lb. more
than B-52, but gear arrangement will permit it to operate from
B-52 bases. Contractor; North American Aviation. Power plant:
6 General Electric J93 turbojets. Power plant hp/thrust: 53,000
Ib. each. Dimensions: span 115 ft., length 170 ft. Speed: over
2,000 mph (Mach 3) cruise. Ceiling: about 70,000 ft. Range:
intercontinental. Bomb load: classificd. Armament: may carry
Skybolt or Hound Dog missiles as well as free-fall nuclear
weapons. Crew: 4. Maximum gross takeoff weight: 550,000 b,
(275 tons). Primary using command: Strategic Air Command.
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FIGHTERS

F-89

F-54F THUNDERSTREAK—sweptwing tactical Buhter. De-
liveries began in 1953; first TAC units were equipped in 1954,
Dropped flrrum active USAF inventory in 19558: returned with
recall of 4 ANG wings in October 1961 to strengthen US con-
ventional-war capability, and retained when ANG was released
in Aungust 1962, It has tricvele landing gear, jettisonable canopy,
pilot ejection scat. Contractor: Republic Aviation Corp. Power
plant: Wright Sapphire J65 single jet. Power plant hp/thrust:
7,200 Ib. Dimensions: span 33 ft. 6 in., length 43 ft. 4 in., height
14 ft. 4 in. Speed: over 650 mph. Ceiling: above 45,000 ft.
Range: beyond 2,000 mi. Bomhb |1uad: 6,000 Ib. of conventional
or nuclear bombs. Armament: B 50-caliber machine guns, 24
3-in. rockets. Crew: 1. Maximum gross takeoff weight: 26000
Ib. Primary using commands: Tactical Air Command. NATO.
SEATO.

BF-84F THUNDERFLASH—reconnaissance modification of
F-84F; like F-84F, left USAF inventory in 1958. One ANG
wing of RF-84Fs was recalled in October 1961, released August
1962. Made maiden fight in February 1952 at Edwards AFB.
Has virtually same characteristics as the Hghter except air-
intake ducts are situated in the wing roots rather than nose,
which is elongated and enclosed to provide space for cameras,
racar, electronic equipment; can carry combinations of a
variety of 15 cameras; carrdes magnesium flares in Hash-ejector
cartridges under the wings for night photography, Was the frst
reconnaissance fighter to have camera control system and a view
finder for the pilot; also equipped with wire recorder which
records pilot's observations during visual reconnaissance. Con-
tractor: ﬂrpuhtir Aviation Corp. Power plant: Wright sapphire
JG5 single jet. Power plant hp/thrust: 7.200 lb. Dimensions:
span 33 ft. B in., length 47 ft. 8 in., height 15 ft. Speed: over
650 mph. Ceiling: -.11?::11'- 45,000 ft. Range: bevond 2,000 mi,
Armament/camers: 4 S50-caliber machine guns, standard
aerial cameras, dicing cameras, Tri-Metrogon camera. Crew: 1.
Maximum gross takeoff weight: 25,000 Ib. Primary using com-
mands: Air National Guard, NATO, SEATO.

F-56 SABREJET —tactical fizhter interceptor. First American
sweptwing fighter to go into combat. First ﬁighl of F-86A, May
1948. Varions models set and held world speed marks from
671 mph to 699 mph. F model gained world fame in Korean
War, building 14-1 kill ratio mainly against MIG-15. Principal
models A, D, E, F, H, K, L. (K model for NATO powers.) L
model modified from D by addition of data-link SAGE equip-
ment. Principal models now fving for US are H and L 't:l'lﬂ'(!t'*!i,
used by Air k-.ttiun;ﬂ Guard. Coentractor: North American Avia-
tion. F model built under license by Mitsubishi in !I;Lpi!u: K
model by Fiat in Italv. Power plant: F-86A. General Electric
J47-1 3, 8, 13; D, L, GE J47-17, 33; E, GE J47-13; F, GE J47-
27; H, J73-3; K, J47-33. Power plant hp/thrust: 5,200 to 5,600
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F-100D

F84F F-86

Ib., except J47-33, 7,650 Ib., and J73-3, 9,300 Ib. Dimensions:
span 37 ft. (L, 39 ft.), length 37 ft. 6 in. (H, 38 ft. 9 in, D, L.
41 fr), height 14 ft. (F, 15 ft.). Speed: more than 650 mph.
Ceiling: above 50,000 ft. Range: beyvond 1,000 mi. with external
tanks. Bomb Joad: 2 1,000-lb bombs, or 2 2.000-lb. bombs
without fuel tanks. Armament: 6 50-caliber machine guns; 16
5-in. rockets or 24 2.75-in. rockets, or 4 20-mm cannon in
various models. Crew: 1, Maximum gross takeoff weight: 20,000
Ib. Primary using commands: Air National Guard, NATO,
SEATO.

F-89 SCORPION—all weather interceptor. First fown in
August 1948, the Scorpion has gone through pumerous model
changes, latest being the H. The J-model, used extensively in
Air National Guard, is made up of earlier types factory-modi-
fied to incorporate features of the production H-model, F-89
will be phased out of active USAF inventory by end of 1062
when last ADC unit, flying F-89Ds, will convert to F-102.
ANG F-89]s employ MB-1 Genie missile with nuclear capa-
bility, Contractor: Northrop Corp. Power plant: 2 Allison
J35-A-35 turbojets with afterburners. Power plant hp/thrust:
about 15,000 lb. with afterburners. Dimensions: span 59 fi
8 in., length 53 ft. 4 in., height 17 ft. T in. Speed: over 600
mph. Ceiling: above 50,000 ft. Range: 2,000 mi. Armament:
104 2.753-in. folding-fin air-to-air rockets or missiles including
Falcon or Genie. Crew: 2, pilot and radar observer, seated in
tandem. Maximum gross takeoff weight: more than 40,000 Ih
Primary using command: Air National Guard.

F-100 SUPERSABRE—first tactical fighter to exceed speed of
sound in level flight; made first flight May 25, 1953: went into
production at Los Angeles plant mid-1953; first delivery made
to TAC in September 1954. F-100F was first two-place jet
tactical fighter ordered by Air Force; went into production in
Los Angeles in 1938; in use mainly as a trainer. D model has
an autopilot. C and D models have in-flight refucling systems.
Plane is versatile tool of TACs Composite Air Strike Force:
with new, larger external tanks and ;u]:i[]li}' to refuel internal and
external tanks in flight, has almost unlimited range; can be zero-
length launched from a mobile translauncher fully armed,
fueled, and manned. F-100 production ended in 1959, Con-
tractor: North American Aviation. Power plant: Pratt & Whit-
ney J5T with afterburner. Power plant hp/ thrust: over 10,000
Ib. Dimensions: span 38 ft., length 47 fr., height 16 ft. Speed:
over 800 mph. Ceiling: above 50,000 ft. Range: 1.800 mi, with-
out aerial refueling. Bomb load: t.'tmwntln:m{;u;r nuclear bombs.
Armament: 4 M-39 20-mm. cannon, Sidewinder or Bullpup air-
to-air missiles. Crew: 1; 2 in F model. Maximum gross takeoff
weight: over 30,000 1b. Primary using commands: Tactical Air
Command, United States Air Forces in Europe, Pacific Air
Forces, Air National Guard.
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F-101 VOODOO—all-weather fighter-interceptor and recon-
naissance, F-101 has been in squadron service with TAC since
May 1957. Plane was developed from the XF-88, went super-
sonic on frst fight September 29, 1954, Production ended
March 1961, Models include F-101A, F-101B, two-seated long-
range interceptor; F-101C, all-weather, heavily armored tactical
fighter; and til*"-li.‘.ll.i and C. Until the F-104, the F-101 was
USAF's fastest tactical fighter; on December 12, 1957, F-101C
set a world record of 1,207.8 mph at Edwards AFB, On May 22,
1958, two F-101Cs made a 5,600-mile nonstop flight originating
and terminating at Bergstrom AFB; on June 25, 1938, 4 F-101Cs
flew nonstop from Andrews AFB, to Liege, Belgium, at an aver-
age speed of 640 mph; in August 1938, a flight of 7 completed
a B, 100-mile nonstop deployment from Bergstrom to Bentwalters,
England. Contractor: MeDonnell Aircraft Enrﬁr.ufnw'.'r plant:
2 Pratt & Whitney J57 jets. Power plant hp/thrust: 26,000 Ib.
total. Dimensions: span 398 ft., length 67.5 ft., height 18 ft.
Speed: over 1,200 mph. Ceiling: above 50,000 ft. Range: be-
vond 1,000 mi. without aerial refueling. Bomb load: conven-
tional and nuclear bombs. Armament: combinations of 4 M-39
2(-mm. cannon, MB-1 Genie, Falcon, and Sidewinder air-to-air
rockets. Crew: F-101A and C, 1; F-101B, 2. Maximum gross
takeoff weight: over 40,000 b, Primary using commands: Tacti-
eal Air Command, Air Defense Command, United States Air
Forces in Europe, Pacific Air Forces, i

F-102 DELTA DAGGER—all-weather fighter-interceptor. Be-
came operational with Air Force units in mid-1956; design
based on XF-92A, YF-102A is first plane to incorporate “coke-
bottle” area-rule fuselage design. All electronic equipment,
armament, and fuel carried internally; advanced electronic fire-
cantrol system, developed by Hughes Aireraft Co., searches out
target at long range, cll:'rucls the pilot en steack course for mis-
siles or rockets, at correct instant fires armament |:_u]l‘{m1:'lh_t.“-'l_1|}'-
Two-place TF-102A version used mainiy for transition training.
B model was redesignated and developed as F-106. Contractor:
Ceneral Dynamics/Convair. Power plant: Pratt & Whitney 1!.::-
P-35 turbojet. Power plant h{nflhrust.- 17.000 b, with after-
burner. Dimensions: span 38 ft., length 68 {t. 3 in., height 21
ft. 3 in. Speed: supersonic. Ceiling: above 50,000 ft. Range:
bevond 1,000 mi. Armament: 6 GAR-ID or -2A Falcons, plus
24 8 75-in. folding-fin rockets. Crew: F-102A, 1; TF-102A,
2 side-by-side. Maximum gross takeoff weight: over 25,000 Ib.
Primary using commands: Air Defense Command, Air National

Juard.

1ﬁl"'-l'.'l-t STARFIGHTER—tactical fighter and interceptor; as
day-night interceptor it is armed with GAR-8 Sidewinders on
wingtips: as a tactical fighter, it carries 6 barreled, 20-mm. Vul-
can cannon. First fight date in February 1954 set world !Fllil:i.'d
record of 1,404 mph in May 1958, piloted by Capt. Walter
Irwin, During same period set altitude record of 51,244 ft.
piloted by Maj. Howard Johnson. In December 1959, Capt.
Joe B, Jordan, test pilot at Edwards AFB, Calif., established two
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F-102

new world’s records in the F-104. He raised the Navy's altitude
record of 98,560 ft. to 103,395 ft., setting a time-to-climb record
from takeoff to 98,425 it in 13 min. 492 sec. All these records
have since been exceeded. F-104B is tandem-seating version of
the A model; F-104D 2-seat version of F-104C; both are in use
by TAC. The F-104 played a prominent part in the USAF strike
force development to Taiwan in September 1955, Plane being
woduced in Canada, Western Europe, Japan under license.

ontractor: Lockheed Aircraft Corp. Power plant: General
Electric 179 with afterburner. Power plant hp/thrust: 15,500 Ih.
Dimensions: span 21 ft. 11 in., length 54 ft. 9 in., height 13 ft.
8 in. Speed: over 1,400 mph. Ceiling: above 53,000 ft. Range:
bevond 1,000 mi. Bomb load: conventional and nuclear weapons.
Armament: Sidewinders, Vulean 20-mm. cannon, Crew: F-104A
and C, 1: F-1048 and D, 2. Maximum gross takeoff weight:
20,000 lb. Primary uwsing commands: Air National Guard,
NATO, SEATO, Tactical Air Command.

F-105 THUNDERCHIEF —all-weather tactical fighter; first
flew fall 1955; volume production began in spring 1958: High-
speed, long-range, well armed F-103 has bomb bay longer than
B-17, fire-control system which permits pinpoint bombing from
extremely low level to 50,000 . Full arsenal of missiles and
rockets. Has delivered on target 7 tons of conventional bombs,
largest load ever carried by a l-engine plane. Contractor: Re-
public Aviation Corp. Power plant: Pratt & Whitney 175 with
afterburner, Power plant hp/thrust: 26,500 Ib. Dimensions: span
34 ft. 11 in., Iungth 64 ft. 3 in., height 19 ft. § in. Speed: over
1,200 mph. Cel'lmﬁ: above 53,000 ft. Range: bevond 1.500 mi,
Bomb load: 4,000 Ib. of conventional or nuclear bombs. Arma-
ment: Vulean cannon, rockets, air-to-air missiles, Crew: 1.
Maximum gross takeoff weight: 48.000 Ib. Primary using com-
mand: Tactical Air Command.

F-108 DELTA DART—all-weather interceptor; first Hight of
F-106A was at Edwards AFB, December 26, 1936; F-1068 fol-
lowed on Aprl 9, 1958, also at Edwards; both are supersonic
and carry the same armament. F-106 is based on the F-102, but
it is an altogether new aircraft; A and B are opemtional with
ADC, Last aircraft delivered to ADC July 20, 1961. Plane’s
fire-control and electronic-guidance svstems are capable of au-
tomatically flving the aircraft through any kind nrwu.uhur in
durkness or davlight under direction of ground-control intercept
stations, December 15, 1959, Maj. ]. W. BRogers broke L]il.i.'
world's straightawny speed record with a 2-wav average of
1.525.9 mph, since exceeded. Contractor: General Dynamics/
Convair. Power plant: 1 Pratt & Whitney J75 turbojet with
afterburner. Power plant hp/thrust: 24,500 Ib. Dimensions:
span 38 ft., length 70 ft. 9 in., height 20 ft. Speed: over 1,500
mph. Ceiling: above 60,000 ft. Range: about 1,300 mi. Arma-
ment: GAR-3 or -4 Falcons, MB-1 Genie with nuclear warhead.
Crew: F-1068A, 1; F-106B, 2 in tandem, Maximum gross take-
off weight: over 35,000 1b. Primary using command: Air De-
fense Command.
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F-4C

FIGHTERS

CONTINUED

F-4C—twin-engine, two-seal, all-weather tactical Hghter—
adaptation of Navy F4H Phantom II. Formerly designated
F-110A, USAF has ordered 336, of which 26 will be RF-4Cs
for reconmiissance. Phantom IT was first flown in May 1958,
Can carry more than twice the bomb load of & WW 1II B-17.
Holds several time-to-climb records, from 3,000 to 30,000
meters. It reached 30,000 meters (98,425 ft., or 18% mi.), in 6
min. 11 see., from standing start. (Cf, F-104). Unusual features
include variable geometry air inlets, blowing boundary laver
control on both leading- and trailing-edge Haps to reduce land-
ing speeds. Can carry wide varicty of armament, including
Bullpup, Sidewinder, Sparrow II, or nuclear weapons. Uses
probe-and-drogue n.'htr.-iiu',". including provision for “Buddy”
refueling from one F-4C to ancther. &.‘umlnmtur: MeDonnell
Aircraft Corp. Power plant: 2 General Electric JT9-GE-15
turbojets. Power plant hp/throst: 17,000 Ib. each with after-
burner. Dimensions; length 56 ft., span 38 ft_ 5 in., height 16 ft.
3 in. Speed: over Mach 2.5. Ceiling: above 66,000 fi. Crew: 2.
Maximum gross takeoff weight: over 40,000 1b. Primary using
command: Tactical Air Command.

F-53A FREEDOM FIGHTER—tactical fighter or photo-
reconmaissance, Formerly designated N-156F, it is h'il.l]har to
USAF T-38 supersonic trainer. Department of Defense an-
nounced in April 1962 it was buying F-5As for delivery to
allicd nations under military assistance program. A model is 1-
seater; B-model, 2 seats. In first fight July 30, 1959, excecded
Mach 1. Capable of Mach 1.4 in level flight, Carres up to
5.000 1b. external stores—armament or fuel. Can take o or
land from sod field., has provision for JATO units for zero-
length launch, Contractor: Northrop Corp.. Norair Div, Power
plant: 2 General Electric 185-5 turbujets with afterburner.
Power plant hp/thrust: 3,850 1b. with afterburner, Dimensions:
span 26 ft. 5 in., length 43 ft. 11 in., height 13 ft. Speed: 900
mph. Ceiling: over 55,000 ft. Range: 2,100 mi. with external
tanks, Armament: no fixed armament. Can carry Sidewinder or
Fuleon missiles, or-2,000-1h. bomb, or rockets in combinations.
Crew: F-5A, 1; F-53B, 2. Maximum gross takeoff weight: 12 400
Ih. Primary using commands: NATO allies.
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MISSILES

SM-75 THOR

SM-65 ATLAS

SM-68 TITAN

SM-65 ATLAS—intercontinental ballistic missile, free world's
first operational ICBM. Flight testing began at Cape Canaveral
in 1957. Eight such Hights preceded tests of complete missile,
including sustainer engine and separable nose cone, be rinning
summer 1958, Full-range 6,000-mile fight made E\'uv.'uu:ll-'wr as,
1958; missile fired into orbit December 18, 1958 (talking satel-
lite). In September 1959, following further extensive testing,
AHas declared operational at Vandenberg AFE, Calif., home of
USAF's 1st Ballistic Missile Division. Thirteen Atlas squadrons
with 126 missiles expected to become operational by end of
1962, D, E models are semihardened in surface coffins. F model
is silo housed. First Atlas-F fired August 8, 1961, Missile also
slated for space missions including manned space capsule pro-
gram; basic guidance radio-inertial, advanced versions all-
inertial. Contractor: General Dynamics/Astronautics. Power
plant: North American Rocketdyne, one-and-a-half stage, liguid
fuel. Power plant hp/thrust: about 360,000-1b. takeoff thrust,
advanced E and F models sbout 10% higher. Dimensions:
length 75 to 82 ft. depending on nose cone, diameter 10 ft.
Speed: over 15,000 mph. Range: more than 6,000 mi., 8.050 in
later version, achieved 9,000-mile fight in early 1960, Bomb
load: nuclear. Maximum gross takeolf weight: about 260,000
Ib. at launch. Primary using eommand: Strategic Air Command,

5M-68 TITAN-intercontinental ballistic missile. Will be
fired from deep, concrete-lined silos at Vandenberg AFB and
other sites in Midwest and Far West, Pits 155 fect deep, 40
feet in diameter; later version Titan 11 is fired directly from
storage position in silo; earlier version is raised prior to firing.
Titan 1 is generally improved missile with storable crvogenic
liguid fuel compared to nonpackaged liquid in basic Titan: this
.1;1[1:'“'5 faster response and salvo firing from silos. First Titan
squadron operational April 18, 1962, Six squadrons of 9 Titans
each will be operational by end of 1962. Titan, as in case of
early Atlas, has radio-inertial guidance, later models all-inertial.
Titan I, possessing 20% more power than Titan |, made maiden
flight of 5,000 mi. March 16, 1982, Will be used in NASA
Gemini program. Titan LI is same as Titan 11 plus two strap-on
auxiliary power units. Contractor: Martin Co. Power plant:
Aerojet-General, RP-1, two-stage liquid propellant. Power plant
hp/thrust: first stage 300,000 1b., a.ewm{ stage GO.000 Ih. Titan
Il about 20% more from all stuges. Dimensions: length 90 ft.,
dinmeter 10 ft. Speed: over 15000 mph. Range: more than
6,000 mi., 10,000 in Titan II. Bomb load: nuclear. Maximum
gross lakeoff weight: 223,000 1b. at launch, Primary using-com-
mand: Strategic Air Command.

SM-75 THOR—intermediate-range ballistic missile; full pro-
duction missile deploved with Royal Air Force in Britain since
early 1959, now scheduled to be phased out there. First opera-

AIR FORCE Mogozine = September 1942




SM-78 JUPITER

tional Free-world IRBM, initially tested at Cape Canaveral,
early in 1957; has been past test stage since mid-1959, Reliable
and much-used space booster both singly and in combinations
such as Thor-Able, Thor-Delta, Thor-Axena. Was also first bal-
listic missile fired from new Vandenberg AFB, Calif., missile
facility and first to be fired by all-SAC crew. Contractor: Doug-
las Aircraft Co. Power plant: North American Rocketdyne
sil:;.‘,'h:-:il,.l.‘i]!:.‘ liquid rocket engine. Power plant hp/thrust: 150,-
000-1b. takeoff thrust. Dimensions: length 65 ft., diameter 8§ ft.
Speed: Mach 15. Range: beyond 1,500 mi. Bomb load: nuclear.
Maximum gross takeoff weight: 110,000 Ib, at launch, Primary
using commands: SAC, RAF,

SM-T8 JUPITER—intermediate-range ballistic missile; was
developed by Army in conjunction with Chrysler Corp. for
USAF emplovment; now deployed in certain NATO countries:
15 missiles per squadron. Centractor: Chrysler Corp. Power
plant: North American Rocketdyne single-stage liquid rocket.
Power plant hp/thrust: 150,000 Ib. Dimensions: length 60 ft. 4
in,, diameter 9 ft. Speed: Mach 15. Range: beyond 1,500 mi.
Bomb load: nuclear, Maximum gross takeoff weight: 110,000
Ib. Primary using command: NATO.

SM-80 MINUTEMAN — second-generation, solid-propellant
ICBM; designed around concept of instantaneous, massive re-
sponse to enemy attack. Small in size and ecasy to handle; dis-
persed in hardened underground sites. First Minuteman site
complex being completed near Great Falls, Mont. Several hun-
dred will be operational in 1963 in 60-unit squadrons. Contrac-
tor: Boeing Co. Power plant: 3-stage solid propellant, first stage
by Thiokol, second by Acrojet-General, third |i>:r Hercules Pow-
der Co. Power plant hp/thrust: first stage, 170,000 1b., second
stage, 65,000 Ib.; third stage, 35.000 Ib. Dimensions: length 55
ft., diameter 5 ft. 5 in. Speed: Mach 22, Range: over 6,500 mi.
Bomb load: nuclear. Maximum gross takeoff weight: about 63,-
000 1h, Primary using command: SAC.

IM-99 BOMARC—ramijet surdace-to-air defense :il!ltuﬁ.‘L'Elt mis-
gile: used in conjunction with SAGE (Semi-Automatic Ground
Environment) electronic system as primary control. Guided from
ground to altitude and target area; then target-seeker and
proximity fuse take over. In test at Eglin AFB, Fla., Bomarc-A
intertepted drone F-104 150 miles out over Gulf of Mexico.
Bomarc-A operational in late 1939; advanced B model, with
twice the ronge of Bomarc-A, in mid-1961, Contractor: Boeing
Co. Power plant: Aerojet-General liguid- or Thiokol solid-
sropellant  booster, two  Marguardt  ramjets. Power plant
Lpftlmut: ramjets over 10,000 Ib. each, booster 50,000 Ib.
Diménsions: span 18 ft. 2 in., length 46 ft. 9 in., height 10 ft.
3 in. Speed: about Mach 3, B model about Mach 4. Ceiling:
ahove 60,000 ft., B model; 100,000 ft. Range: IM-88A, 200-250
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mi.; IM-99B, over 400 mi. Bomb load: conventional or nuclear,
Maximum or gross takeoff weight: about 15,000 ., B model
16,000 Ib. Primary using commands: Air Defense Command,
Royal Canadian Air Force,

; Tl_f-iﬂ MACE—air-breathing, surface-to-surface guided mis-
sile; improved, much-changed version of Matador, TM-76A has
improved m.:11-1nuir:;hjngfuid,mm_- system known as ATRAN; B
model is inertially guided; missile has wide versatility to pene-
trate enemy electronic detection screens at extreme low level or
in upper altitudes. Like Matador, which it has replaced, it is
zero-lavnched from roadable launcher; deployed to Europe and
Pacific. Contractor: Martin Co. Power plant: Allison J33-A-41
turbajet and solid-propellant booster. Power plant hp/thrust:
3,200 lb. plus 100,000-1b. booster. Dimensions: span 22 ft,
10 in., length 44 R, height 10 ft. Speed: more than 650 mph.
Ceiling: above 40,000 ft. Range: A model over 650 mi., B
model 1,000 mi. Bomb load: nuclear. Maximum gross takeoff
weight: about 14,000 b, Primary using commands: United
States Air Forces in Europe, Pacific Air Forces.

MB-1 GENIE—air-to-air rocket with atomic warhead; un-
guided; uses solid-propellant engine, Preliminary studies in
October 1933; contract negotinted with Douglas Aircraft, July-
August 1954; first tests from F-89D and YF-102, March and
May 1956; ADC opperational capability, January 1957. Genie
has 4 fins with sloped leading edges, horizontal tips, vertical
trailing edges for free-tlight stabilization; carred by F-89, F-101,
F-102, F-106, F4C. Advanced version with guidance system
under development. Contractor: Douglas Aircraft Co. Power
plant: Aerojet-General Corp. Power plant hp/thrust: about
36,000 Ib. Dimensions: length 8 ft., diameter 15 in. Speed: about
Mach 3. Ceiling: above 50,000 ft. Range: about 6 mi. Bomb
load: nuclear. Maximum gross takeoff weight: about 500 lb.
Primary using command: Air Defense Command.

GAR-1, -2, -3, 4, -11 FALCON—supersonic, guided air-to-
air missiles. Hughes Aircraft has produced 5 basic versions of
the Faleon plus a number of improved models including the
-1D, -2A, -3A, -4A; the -3, -4, and -11 versions are sometimes
termed Super Falcons. The -1 and -3 are madar-homing; -2 and
=4 infrared homing; -11 has a nuclear warhead and radar
gaidance, as such is the nation’s first guided nuclear-tipped air-
to-air weapon. A muclear GAR-9, originally intended as arma-
ment for the dropped F-108 fighter program, is also under
development. GAR-ID and -2A have been operational since
18568 on ADC, TAC F-589, F-101, F-102, now also on F-106
and F-4C; can be carried internally or under aircraft wings.
Contractor: Hughes Aircraft Co. Power plant: Thickol solid-
!H:Jpell.mt rocket motor. Power plant hp/thrust: about 6,000
b. Dimensions: length 6 ft. 6 in., diameter 6 ft. 5 in., span 1
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GCAR-8 SIDEWINDER

ft. 8 in.; the -11 model is considerably larger. Speed: Mach 2.
Ceiling: above 50,000 ft. Range: beyond 5 mi. Bomb load: con-
ventional warhead; -11, nuclear. Maximum gross takeoff weight:
over 100 1b. Primary using command: Air Defense Command.

GAR-5 SIDEWINDER—supersonic, guided air-to-air missile,
Initially developed by US Navy for Heet air defense; in USAF
uwsed by TAC, ADC F-100, F-101, F-104, F-105, and F-4C.
Considered simple, inexpensive missile with little training re-
quired for handling and wse. Homes on tailpipe of target air-
craft through passive infrared guidance system; has been used
successfully in combat by Chinese Nationalist Air Force against
Chinese Communist planes. In operational use with several
Allied air forces, Contractor: Philco Corp. and General Electric.
Power plant: Naval Powder Plant solid propellant. Power plant
hp/thrust: over 6,000 1b. Dimensions: length 9 ft. 4 in., diameter
5 in., span 1 ft. 7 in. Speed: Mach 2.5. Ceiling: above 50,000 ft.
Range: at sea level 3,500 ft., at 50,000 ft. 11,000 ft. Bomb load:
conventional, Maximum gross takeoff weight: 155 lb. Primary
using commands: Tactical Air Command, Air Defense Com-
mand, ChiNat Air Force.

GAM-T2 QUAIL—air launched diversionary bomber-defense
missile designed for launch from SAC bomber when approach-
ing target to confuse enemy radar defenses; first suceessful test
flight Aumust 1958, has undergone continuing launches since
from B-47, B-52 aircraft: test missiles recovered by ;;um&'hllll:
and reused. Last missile delivered to USAF May 28, 1962,
Contractor: McDonnell Aircraft Corp. Power plant: General
Electric ]85 turbojet. Power plant hp/thrust: 2 450 Ih. Dimen-
sions: length 12 ft. 10 in., tail span 5 ft. 4 in., diameter 2 ft. 1
in. Speed: subsonic. Ceiling: classified. Range: 200 mi. Maxi-
mum gross takeoff weight: 1,100 Ib. Primary using command:
Strategic Air Command,

GAM-77 HOUND DOG—air-breathing air-to-ground guided
standoff missile; it is intended to increase and supplement the
destructive power of long-range SAC bombers; GAM-TT opera-
tional on B-52G aireraft; puidance is imertial. Attacking B-52
would carry two Hound Dogs primarily to attack air defense
targets on the ground, such as airfields and missile sites, and
assist the bomber in reaching the primary target area, Contrac-
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GAM-83A BULLPUP

GAM-72 QUAIL

tor: North American Aviation Co, Power plant: Pratt & Whitney
E:?, turbojet. Power plant hp/thrust: 7,500 lb. at sea level

imensions: span 12 ft. 2 in., length 42 ft. 6 in., height 9 ft. 4
in. Speed: Mach 1.6 to 2.2. Ceiling: above 50,000 ft. Range:
beyond 5300 mi. Bomb lead: nuclear. Maximum gross takeoff
weight: 9,600 Ib, Primary using command: Strategic Air Com-
mand.

GAM-83A BULLPUP—air-to-surface guided weapon; adapta-
tion of Navy-developed Bullpup for use by tactical fAghters.
Guidanee provided by radio signals from launch plane’s pilot.
Number of advanced versions under development, one being
developed for USAF with nuclear capability. Rocket power
plant uses either solid or storable Iit;uitll propellant. Contractor:
Martin Co. Dimensions: length 11 ft., diameter 1 ft., span 3 ft.
1 in. Speed: Mach 1.5, Range: over 15,000 ft. Bomb load: con-
ventional, Maximum gross takeoff weight: 540 b, Primary using
command: Tactical Air Command.

GAM-8TA SKYBOLT—air-launched ballistic missile (ALBM);
now in development, designed to complement the GAM-T7
Hound Dog air-launched guided missile. First airborne launch,
April 19, 18562, was partinl success, but second stage failed to
iznite. With range comparable to an IRBM, would be able to
attack many targets from airbome alert station of launch air-
craft, and all targets after short redeployment Hight of plane;
in most cases, plane itself would not have to penetrate enemy
defenses; thus Skvbolt will extend ronge and useful life of
bombers in the inventory. Two or more missiles could be carried
on SAC attack aircraft, wsnally in addiion to normal load of
nuclear bombs; ALBM's ballistic trajectory and nonjammable
ruidance would serve well in getting t]1ru1|§,h enemy defenses,
Numerous feasibility tests have been conducted. Contractor:
Douglas Aireraft Co. Fower plant: Aerojet-General two-stage
solid propellant. Power plant ]ia.f'thrust: irst-stage engine, 35,-
000 1b.; second stage 19,000 lb. Dimensions: length, 33 ft.
without tail fairing, diameter about 3 ft. Gross weight: about
11,000 1b. Speed: about 9,500 mph. Range: about 1,150 mi.
after launch from bombers, at present B-52s and British Vulean.
Bomhb load: nuclear. Primary using commands: Stratesic Air
Command, Roval Air Force.
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C-119

C-118

C-46 CO}IL\HNDH—L‘ETQ}U-UMIP carrier used extensively in
World War 11, returned to the USAF inventory for use by lst
Air Commando Group in counterinsurgency operations. More
than 3,000 C-46s5 were built in World War II. Now in civilian
use as freighters in many parts of the world. Contractor: Cur-
tiss-Wright Corp. Power plant: 2 Pratt & Whitney R2500-31
or =75 radial engines. Power plant hp/thrust: 2,000 hp each.
Dimensions: span 10§ ft., length 76 ft. 4 in., height 21 £t 9 in.
Speed: 250 mph. Ceiling: over 23,000 ft. Range: 1,800 mi.
Cargo capacity: 16,000 lb. or 50 troops. Crew: 4, Maximum
gross takeoff weight: 50,000 |b. Primary using command: Tac-
tical Air Command.

C-47 SKYTRAIN—cargo-troop carrer; popularly known as
“Gooney Bird,” a historic worldwide work horse for USAF, other
services, many nations, First flight as DC-3, civil designation,
February 1952; since then more than 10,000 [}L[i]l; a good many
of them still Aying somewhere. Was backbone of the Troop Car-
rier Cumm:m(i in all theaters of World War II and used exten-
sively in the Korean War; remains in general-purpose use today.
Contractor: Douglas Aircraft Co. Power plant: 2 Pratt & Whit-
ney R1830-90-D. Power plant hp/thrust: 1200 hp each.
Dimensions: span 95 ft., length 64 ft. 4 in., height 16 ft. 10 in,
Speed: 230 mph. Ceiling: 23,000 ft. Range: 2,125 mi. Cargo
eapacity: 7,500 1b., 28 troops. Crew: 3, Maximum gross takeolf
weight: 33,000 1b. Primary using commands: All USAF com-
mands.

C-54 SKYMASTER—cargo-troop carrier; made first flight
February 1942: later served as a heavy cargo transport for Air
Corps and Navy. Used extensively by MATS, some other com-
mands as an administrative command aircraft. SC-54 used
by Air Rescue Service. Contractor: Douglas Aireraft Co. Power
[}iﬂnt: 4 Pratt & Whitney R2000-9 piston engines. Power plant
hp/thrust: 1,450 hp each. Dimensions: span 117 ft. 8 in.,
length 93 ft. 9 in., height 27 ft. 6 in. Speed: 300 mph. Ceiling:
50,000 ft. Range: bevond 2,000 mi. Cargo capacity: 32,000 lbs.,
50 troops. Crew: 3 to 5. Maximum gross takeoff weight: 82,500
Ib. Primary using commands: MATS, other USAF commands,

C-97 STRATOFREIGHTER—four-engine heavy transport.
Alzo KC-9T tanker. Military Air Transport Service turned over
its C-87 transports to Alr National Guard in 1960 but six ANG
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C-46

C-97 transport squadrons were recalled to active duty with
MATS from October 1961 to August 1962. KC-97 tankers are
being released to ANG by Strategic Air Command as KC-135
tankers become available. Production of last model of C-87, the
KC-97G, was completed in July 19568, Contractor: Boeing Co,
Power plant: 4 Pratt & Whitney R4360-59 Wasp Majors.
Power plant hp/thrust: rated hp 2,650; takeoff hp 3,500, Dimen-
sions: span 141 ft. 3 in., length 110 ft. 4 in., height 38 ft. 3 in.
Speed: over 350 mph. Ceiling: above 35,000 ft. Range: bevond
4,000 mi. Cargo capacity: 98 troops, or B9 litter patients with-
out refueling equipment, or more than 65,000 Ih. Crew: 5.
Maximum gross takeoff weight: over 160,000 1b. Primary using
commands: Strategic Air Comunand, Air National Guard,

i (;-l_lﬁ_l.lf:‘TMASTER—mr o-troop carrier; military version of
civil airlines” DC-6A; made first flight September 1949; initially
di:s:grbet_i as cargo carrier to meet TE‘(]]uin:mcnts for swift and
economical transportation of air freight; still widely used in
MATS. Contractor: Douglas Aircraft Co. Power plant: 4 Pratt
& Whitney R2800-CB-17 piston engines. Power plant hp/
thrust: 2.500 takeoff hp, lﬂ.&]ﬂ hp total. Dimensions: span 117
ft. 6 in., lr:néth 106 ft. 6 in., height 28 ft. 8 in. Speed: 372 mph
maximum. Ceiling: above 25,000 ft. Range: about 5000 mi.
Cargo capacity: 25500 lb, or 76 equipped troops. Crew: 5.
Maximum fmss takeoff weight: lﬂT,UI:}I]T . Primary using com-
mands: Military Air Transport Service, other major air com-
m-.};uit llmif'dli uurlErs.D -

-119 FLYING BOXCAR—cargo-troop carrier: improved an
considerably modified version of g'[_':':l-ﬁﬂ. Fn use sinee I;:iE_II-*L"r'; lnng
& Tactical Air Command standby, particularly for troop drops
and aerial n'sugply, now used mainly by Air Reserve troop car-
rier wings and Air National Guard seromedical evacuation
squadrons. Contractor: Fairchild Engine & Airplane Corp.
Power plant: 2 Wright R3350-85 piston engines, Power plant
hp/thrust: S.EGI.'I-h]i takeoff. Dimensions: span 109 ft. 4 in,
length 86 Ft. 6 in., height 26 ft. 2 in. Speed: 250 mph. Ceiling:
:}bm-r: 30,000 ft. Range: 2,000 mi. with 10,000 lb. Cargo capac-
ity: more than 30,000 Ib., or 62 equipped troops. Crew: 3 to 5.
Maximum gross takeoff weight: 74,000 1b. Primary using com-
mands: Pacific Air Forces, United States Air Forces in Europe,
Air Force Reserve, Air National Guard.
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C-121 SUPER CONSTELLATION—cargo-troop  carrier-
picket aireraft; famous for unique design in which fuselage
serves as airfoil as do horizontal planes, C-121 has had a long
career in both military and civilian configurations. Among mili-
tary versions are C-121 cargo-troop carrier; RC-121 radar early-
warning picket aireraft fitted with wingtip tanks for added range
and & tons of electronic gear, operated by ADC; VC-121 exceu-
tive version operated by Special Air Missions group and includ-
ing the Columbine, once President Eisenhower’s aircraft. Now
entering service with Air National Guard as acromedical evac
slane, replacing its C-119s. Contractor: Lockheed Aircraft Corp.

ower plant: 4 Curtiss-Wright R3350 turbocompound piston
engines, Power plant hp/thrust: 3.250-hp takeoff. Dimensions:
span 123 ft., length 118 ft., height 23 ft. Speed: 370 m h.
Ceiling: above 25,000 ft. Range: nearly 5.000 mi., more Igﬂr
RC-121, Cargo capacity: 40,000 lb. or 106 passengers. Crew:
5 to 5, plus radar operators in RC-121. Maximum gross takeoff
weight: 145,000 Ib. Primary using commands: Air Defense
Command, Air National Guard.

C-123 PROVIDEBR—assault transport; made first flight Octo-
ber 1949: designed to operate from short, unprepared landing
strips to land troops and supplies, evacuate wounded. Fuselag
similar to C-119; high-stepped tail assembly to permit tul;f
ramp loading reminiscent of C-130. Modification to develop a
STOL capahility now being tested. Contractor: Fairchild En-
gine & Airplane Corp. Power plant: 2 Pratt & Whitney R2800-
H9W piston engines. Power plant hp/thrust: 2.5[‘-"1}{; each.
Dimensions: span 110 ft., length 76 ft. 3 in., height 34 &, 1 in.
Speed: 240 mph maximum. Ceiling: above 25,000 ft. Range:
beyond 3,000 mi. Cargo capacity: 24,000 lb. or 60 equipped
troops. Crew: 2 to 4. Maximum gross takeoll weight: about
60,000 Ib. Primary using commands: Tactical Air Command,
United States Air Forces in Europe, Pacific Air Forces, Air
Force Reserve.

C-124 GLOBEMASTER Il—transport; in service since 1950,
until recently USAF's largest heavy cargo transport. From Korea
to Operation Deep Freeze in Antarctic, has operated in all areas
of g!lubc including North, South Poles. Special features include
clamshell nose door which opens to allow use of built-in ramp;
94 percent of all military vehicles can be driven up ramp, trans-
ported fully assembled; elevator located in mid:i?e of Fusclnge
also can quickly load or unload from ground to cargo sections,
which can be converted to t!mlble-dﬂi cabin for troops. Last
C-124 delivered to USAF in May 1955. Contractor: Douglas
Aircraft Co. Power plant: 4 Pratt & Whitney R4360-63A piston
engines, Power plant hp/thrust: 3,800 hp. Dimensions: span
174 ft. 2 in., length 130 ft., height 48 ft. 3 in. Speed: over %}
mph. Ceiling: above 30,000 ft. ge: 2,300 mi. with 50,000-1b,
load. Cargo capacity: 200 fully equipped troops or 127 litters or
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C-130E

74,000 Ib, of cargo. Crew: 5, plus doctors and nurses with litter
patients, Maximum gross takeoff weight: 194,500 lb. Primary
using commands: Strategic Air Command, Military Air Trans-
port Service, Air Force Logistics Command, Air Force Reserve,

C-130E HERCULES—assault transport. E model delivered to
Military Air Transport Service and Tactical Air Command in
April 1962, joining A and B models, Its mission is long-range,
high-speed air transport of personnel and materiel for delive
by parachute or assault landing, making it key support aircraft
for US Strike Command and TAC's Composite Air Strike Force.
Can cross Atlantic with 27,000-1b. payload. In May 1961, set a
heavy-equipment éuamdmp record by drap :ir:]_g) 85,000 1b. in
one ul:-élu, Modified version is used to catch Discoverer satel-
lites in the Pacific. Also equipped with “Talking Bird” commu-
nications equipment to accompany military missions worldwide
and maintain contact with home stuljuns.%antractnn Lockheed
Aircraft Corp. Power plant: 4 Allison T536A-TA turboprop en-

ines. Power plant hp/throst: 4,050 equ[ra!ent-sh;lhoﬁp each.

imensions: span 132 ft. 7 in., length 97 ft. 9 in., height, 38 ft.
4 in. Speed: %Eﬁ mph maximum, 311 mph normal. Ceiling:
above 30,000 ft. Range: 4,300 mi. with 23,000-1b. pavload;
5 500 mi. with 33.000-lb. payload. Cargoe capacity: 35.000 lb.,
92 troops, B4 paratroops, or 74 litters. Crew: 5. Maximum gross
takeoff weight: 155, b, Primary using commands: Tactical
Air Command, Military Air Transport Service, United States
Air Forces in Europe, Pacific Air Forces.

C-131 SAMARITAN—cargo-troop carrier-trainer; C-131 and
T-29 are military versions of the Convair 240/340/440; used
variously, mainly as troop carrer, for transportation of litter
patients, as trainer for bombardier/navigator/radar operators.
V(-131 is executive transport. Contractor: General Dynamics/
Convair. Power plant: 2 Pratt & Whitney R2800-99W piston en-
gines. Power p!pnnt hp/thrust: 2.500-hp takeoff cach. Dimen-
sions: span 91 ft. 8 in., length 74 ft. § in, height 27 ft. 4 in.
B & D models slightly larger, § : more than 300 mph.
Ceiling: above 25,000 ft. Range: 'ﬁ't‘rnd 1,000 mi. Cargo ca-
pacity: 40 passengers. 27 litters, about 12,000 lb. Crew: 2.
Maximum gross takeoff weight: 47,000 Ib. Primary using com-
mands: Military Air Transport Service, Air Training Command,
Strategic Air Command, Tactical Air Command, Pacific Air
Forces, United States Air Forces in Europe.

C-133B CARGOMASTER—-transport; second and largest
turboprop transport to be accepted by USAF; first flight of pro-
duction aircraft April 23, 1956; first delivery of C-133A August
28, 1957. Production completed April 1961, Basically a freighter,
C-133B has floor tie-down facilitics that permit installation of
200 airline-type passenger seats: can transport wide variety of
cargo. Has two loading entrances, fore and aft; simultancous
loading through both doors possible. 1t can transport twice the
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KC-135

YC-137A

=

C-141

cargo of a C-124. In December 1958, a production model air-
lifted a 117,900 Ib. of cargo to an altitude of 10,000 ft. in five
minutes. Contractor: Douglas Afrcraft Co. Power plant: 4 Pratt
& Whitney T34-9W lu.rbuﬂjr:;ps. Power plant hp/thrust: 7,500
equivalent shaft hp each. Dimensions: span 179 ft. 8 in., length
138 ft., height 48 ft. Speed: over 325 mph. Ceiling: abave 20.-
000 ft. Bange: 2,250 mi. with 90,000-1h. cargo, 4,300 mi. with
44,000-1b. Cargo capacity: over 100,000 Ib. maximum. Crew 4,
plus 1 loadmaster or doctors and nurses, Maximum gross takeoff
weight: 300,000 b, Primary using command: MATS,

KC-135 STRATOTANKER—jet aerial tanker; (C-135 Strato-
lifter was developed from the KC-135.) In quantity production
since October 1954; refuels B-32, B-58, First production KC-135
made maiden Hight August 31, 1958, was placed in operational
service with SAC June 28, 1957. Equipped with streamlined
“flying boom” for high-speed, high-altitude refueling; somewhat
larger than Boeing 707 prototype used by civilian airlines. Five
KC-135s serve as S.&é) a.c:rialp command posts, of which at
least one is airborne at all Himes. On April 8, 1958, a KC-133
flew from Tokyo to the Azores nonstop, a distance of 10,228
mi., another flew from New York to London in 5 hr. 27 min. at
an average speed of B30 mph; on the return trip, June 28, 1958,
it averaged 588 ani:. completing the flight in 5 hr. 51 min.
First C-135 was delivered to MATS, June 8, 1961, initiating its
strategic jet fleet. In April 1962, o C-135B set a transport alti-
tude record of 47,171 ft., and next day a speed record of 81559
mph. In July 1982, 20 C-135s made the Fastest transatlantic
troop switch on record, taking 1.525 men and equipment from
Kansas to Germany and returning 1,361 troops toa Washington
state in 45% hours. Contractor: Boeing Co. Power plant: 4
Pratt & Whitney J57 turbojets. Power plant hp/thrust: 13,750
Ib. each engine. Dimensions: span 130 ft. 10 in., length 136 ft. 3
in., height 38 ft. 5 in. Speed: over 6800 mph. ing: above
50,000 ft. Range: beyvond 4,500 mi. Cargo capacity: 50,000 Ib.
or 126 troops. Crew: 4. Maximum gross tak weight: 297 000
b (272,000 1b. for C-133.) Primary using commands: Strategic
Alr Command, Mi]it;irlr Alr Transport Service.

VC-13TA—PRESIDENTIAL TRANSPORT—identical to the
Boeing T07-120 transport, except for interior furnishings and
special electronic and communications equipment. Center sec-
tion is equipped with conference table, swivel chairs, projection
screen, and two sofa-bunks. Rear compartment has F-i. double
reclining passenger seats. Forward area contains commurniea-
tions center and 8 seats. First VC-137 flew April 7, 1959, Three
are in service with USAF. A new model, VC-137C, was rolled
out of Boeing Renton plant, July 20, It is the military version of
the T07-320C, larger and with longer range than 707-120,
equipped with Pratt & Whitney JT3D-3 turbofan engines each
develogting 18,000-1b. thrust. Dafa below iz on VC-13TA. Con-
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tractor: Boeing Co. Power plant: 4 JT3 turbojet engines. Power
plant hp/thrust: 13,000 lb. cach. Dimensions: span 130 ft. 10
in., length 144 ft. 6 in., height 41 ft. 8 in. Speed: 583 mph.
Range: 3,500 mi. Primary using command: Military Air Trans-
port Service.

C-140A JETSTAR—jet utility plane; USAF ordered 11 of
these planes in the summer of rﬂ-&}, 6 for use by MATS as ex-
ecutive transports and 5 by the Air Force Communications Serv-
ice for use in checking on navigation aids and communications
facilities; in this role liligh-spm:d, high-altitude JetStar will be
able to duplicate flight paths, approaches, etc. of various large
jets. First production models flew in July 1960. Prototype Hew in
September 1957, Contractor: Lockhieed Aircraft Corp. Power
plant: 4 Pratt & Whitney JT12 jets. Power plant hp/thrust:
cach 3,000 1b, Dimensions: span 53.7 ft., length 80.5 ft., height
20.5 ft. Speed: 600 mph, Ceiling: 43,000 ft. Range: 2,200 mi.
Cargo capacity: 10 passengers, or equivalent weight in eqquip-
ment as appropriate. Crew: 2. Maximum gross takeolf weight:
41,000 1b, Primary using commands: Air Force Communications
Service, Military Air Transport Service.

C-141—long-range, turbofan-powered, eargo transport under
development by Air Force. It is being desicned to meet civil
air-freight standards and needs as well as military requirements,
Frototype expected to fly in late 1963, with first deliveries in
1965. The C-141 features truck-bed height, straight-in loading
from the rear, It will be equipped with a mechanical loading
system to reduce turn-around time on the ground. Its wings
will be swept 25 degrees. Contractor; Lockheed Aireraft Corp.
Power plant: 4 Pratt & Whitney TF33-P-T turbofans. Power
fllant hp/thrust: 22,000 lb. each. Dimensions: span 160 ft. 7 in.,
ength 146 fi. 2 in., height 39 ft. 1 in. Speed: maximum cruise
332 mph. Ceiling: over 45,000 ft. H;nnre: maximum ferry, 7,540
mi. Cargo capacily: at transcontinental range, more than 85,000
lb.; transatlantic, more than 50,000 ib.; transpacific, more than
20,000 1b. Maximum military paradrop load: 33,000 Ih, Maxi-
mum gross takeoll weight: 315,000 1b, Primary using command;:
Military Air Transport Service.

C-142-VTOL, STOL THANSPORT—an operational research
vehicle, the C-142 is being designed for both vertical takeoff
and short takeoff. Contract let by USAF in spring 1962, Con-
tractor: Vought/Hiller/Byan. Power plant: 4 General Electric
T64 turboshaft engines, linked by an interconmecting shaft.
Power plant hp/thrust: 2,850 cffective shaft hp each. Dimen-
sions: span, 67 ft. 6 in., length, 58 . 4 in., height 26 fr. 1 in.
Speed: 300 mph. Ceiling: 20,000 ft. Range: 3,000-mi. ferry
range; 230 mi. with maximum payload. Cargo capacity: 17,000
Ib. or 32 fully equipped troops, STOL: 8.000 Ib. VTOL. Crew:
3. Maximum gross takeoff weight: STOL, 47,000 1b.: VTOL,
37,000 Ib. Primary using command: AF Systems Command,

231




Gallery of
USAF

Weapeons

TRAINERS

T-38

T-28B TROJAN—originally a primary and basic trainer, T-28
is cojoying a rejuvenation as a counterinsurgency fighter
bomber with USAF's 1st Air Commando Group. T-28A first
Hew in September 1949, The Commandos are using the T-25B,
more powerful than the A model, employing a three-bladed
prop. Data below is for the T-28B, Contractor: North American
Aviation. Power plant: Wright R-1820 piston engine. Power
plant hp/thrust: 1,425 hp. Dimensions: span 40 ft. 1 in,
length 32 H., height 12 Ft 8 in. Speed: 343 mph. Ceiling:
35.500 ft. Range: 1,060 mi. Bomb load: 2 100-1b. bombs. Arma-
ment: optional, 2 50-caliber machine guns. 6 2.25-in. rockets.
Crew: 2. Maximum gross takeoff weight: 8500 lb. Primary
using command: Tactical Air Command.

T-29 FLYING CLASSROOM—bombardier/navigator/radar-
operator trainer; T-20 and C-131 are military versions of the
Convair 240/340/440; are vsed variously, mainly as troop car-
riers, for transportation of litter patients, as trainer for bombar-
dier/navigator/radar operators. B and subsequent models are
sressurized. In T-29 most up-to-date Alr Force navigation,
l:mnlmrdmcnl. radar instruments installed; has 14 fully equipped
stations for students plus radio operator’s station; each student
has map table, loran scope, altimeter indicator, radio-compass
panel: 4 astrodomes, 5 driftmeters, 18 radio antennas, a radome
slus periscopic sextant facility, T-28Ds have the complex “K”
lmmbillﬁ system installed, space for only 6 students. T-29 made
first flight September 1948, Contractor: General Dynamics/
Convair. Power plant: 2 Pratt & Whilney R2Z800-59W piston
engines. Power plant hp/throst: 2500 hp each. Dimensions:
span 91 ft. 9 in., length 74 ft. 8 in., height 27 ft. 3 in. Speed:
more than 300 mph. Ceiling: above 25,000 ft. Range: 1.500 mi.
Cargo capacity: 14 students and 2 instructors, Crew: 2, plus stu-
dents, instructors. Maximum gross takeoff weight: 47,000 Ib,
Primary using commands: Air Training Command, Headquarters
Command, Continental Air Cm‘nm:mﬁ.

T-33 T-BIRD—jet pilot trainer; !1i1i}|]y versatile trainer ver-
sion of F-80 Shooting Star; has dual controls, ejection seats;
made frst flight in March 1948; widely used throughout Air
Force for proficiency flving. Contractors Lockheed Aircraft
Corp. Power plant: Allison J33-A-35 turbojet. Power lant
hp/thrust: 5.200 |b. Dimensions: span 38 ft. 11 in., length 37
ft. 8 in., height 11 £t 7 in. Speecﬁ 800 mph. Ceiling: above
45.000 ft. Range: bevond 1,000 mi. Bomb load/cargo capacity:
about 200 b, Armament: optional, 2 50-caliber machine guns.
Crew: 2—student and instructor in tandem. Maximum gross
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takeoff weight: 16,000 Ib, Primary using commands: Air Train-
ing Command, most major USAF commands.

T-37—primary jet pilot trainer; first Hight October 1954; side-
by-side seating for student and instructor; in wide use by ATC.
Gives Future pilots “feel” of jet flying: also provides high margin
of safety. Contractor: Cessna Aircraft Corp. Power plant: 2
Continental J69-T-25 turbojets. Power plant hp/thrust: max-
imum. 1.025 1b. each. Dimensions: span 33 ft. 10 in., length 29
ft. 4 in., height 9 ft. 2 in. Speed: over 400 mph. Ceiling: 40,000
ft. Range: over 900 mi. Crew: 2—student and instructor. Max-
imum gross takeoff weight: 6,600 Ib. Primary using command:
Air Training Command.

T-38 Talon—high-speed jet pilot trainer; supplanting T-33 as
advanced jet pilot trainer; used primarily E}' ATC, also in
general USAF training in supersonic techniques, multijet han-
dling, aerobatics, nigit and instrument HAyving, cross-country
navigation, ete. First T-35 flight April 1959; entered USAF in-
ventory March 1961. Similar to T-5A. Jacqueline Cochran set
eight world class records in speed, distance, and altitude in
T-38 from August to October 1961, achieving top speed of 844
mph and peak altitude of 58,072 ft., for which she was awarded
the Harmon International Aviatrix Trophy for extraordinary
fiving skill in the year 1961, Contractor: Northrop Corp. Fower
r’hnt: 2 General Electric J83s. Power plant hp/thrust: 3,850
b. Dimensions: span 25 ft. 3 in, length 46 ft. 4 in., height
12 ft. 11 in. Speed: about 850 mph, or more than Mach 1.2.
Ceiling: above 55,000 ft. Range: wovond 1,000 mi. Crew: 2—
student and instructor, tandem. Maximum gross takeoff weight:
uve;dll,(ﬂ.'lﬂ |b. Primary using command: Air Training Com-
Ima "

T-39 SABRELINER—utility plane-trainer; first flight Sep-
tember 16, 1958: twin-jet featuring sweptback wings, two
engines mounted externally on the fuselage aft of the wing.
Considered suitable for single-pilot operation, has dual con-
trols and instrumentation; passenger seats have individual read-
ing lights and cold-air inlets. Best cruise altitude 35,000 ft.;
used in administrative roles and in training F-105 pilots. Con-
tractor: North American Aviation. Power plant: Pratt & Whit-
ney J60-P3. Power plant hp/thrust: 3,000 Ib. each, Dimensions:
span 44 ft. 5 in., length 43 F. 9 in., height 16 ft. Speed: over
575 mph. Ceiling: over 40,000 ft. Range: beyond 1,500 mi.
Cargo capacity: 4 to 8 passengers. Crew: 2. Maximum gross
takeolf weight: 17,760 Ih. Prmary using commands: Air Train-
ing Command, Tactical Air Command.
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At 6550’F. . . it’s just warming up!

Recently test-fired at 6550°F and 900 psi, this Pyrolytic
Graphite Rocket Nozzle—now being primed by
Curtiss-Wright engincers to withstand the critical
temperatures predicted for tomorrow’s rocket engines
—is the result of a successful series of such test-firings
initiated in July 1961.

At Wright Aeronautical Division, four decades
of heat transfer, design, and metallurgy experience
have brought to realization many advanced space-age
techniques in addition to pyrolytic graphite. Among

-

prominent examples: uncooled thrust chambers; lith-
ium-cooled and reinforced-plastic rocket nozzles.

This background of experience and accomplish-
ment exemplifies the Curtiss-Wright in-plant capabil-
ity—a capability geared to the design and develop-
ment of rocket engine subsystems and components
that meet the most stringent requirements of space-
age quality and reliability. Why not let it go to work
for your program! For full information, write:

Wright Aeronautical Division
Curtiss @ Wright
Corporation
Main and Passalc 8ts., Wood-Ridge, N. J.




Outflown

Today, an aircraft can rise vertically, hover and fly
horizontally. Combine this with man’s ability to fly
faster and farther and it can be said that he has truly
outflown the bird—his original inspiration.

Bristol Siddeley are foremost in the supply of power
for aireraft: lift/thrust engines for V/STOL aircraft . . .

The
eurreilly poscecs the S H-51 Hocererafl,

Brigtol Stildeley Viper furbojel The Veloan bousber f poicered by four

Brinted Siddeley Ol gurs Dnrbojets,

jet engines for bombers, fighters, civil aireraft, hovering
craft . . . ramjets and rocket engines for missiles—there

iz no wider range of air power in the world,
= I

BRISTOL SIDDELEY ENGINES LIMITED.
CENTRAL OFFICE: MERCURY HOUSE, 195 KNIGHTSBRIDGE,
LOMNDON SW7,EMNGLAND.

Hristed Siddelew Thor ramjels porer
Blood b pd =i whiviafead
TRedsale,

The VISTOL PII2T obiaing Nt and

prosad-lo-gir Ehrwat froin the Bristol siddeley Pogosus

BRISTOL SIDDELEY SUPPLY THE POWER:

TURNOIETS - TURBOPANS = TURBOPI

T8 = TFINTON EXGINES = RAMIJETS = ROCKET ENGINEE - MARINE AND INDUSTRIAL GAS TURBINES - MARINE,
BAIL AND FXDUSTRIAL DIESEL EXNQINES = FEECISIOR EXGINEERING PRODUCTS
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U-4BE

U-2—high-altitude reconnaissance and research aircraft. First
flew in 1955, Used primarily in collecting high-altitude weather
data. U-2 piloted by Francis G. Fowers of CIA was downed
Soviets over Sverdlovsk, USSR, May 1, 1860. Contractor:
Lockheed Aircraft Corp. Power plant: Pratt & Whitney J75-
P13 turbajet. Early models used P&W J37C. Power plant hp/
throst: 11,000 |b. Dimensions: E:;u 80 fr., length 49 ft. 7 in,
height 13 ft. Speed: 500 mph. iling: 70,000 ft. Range: over
3,000 mi, Crew: 1; U-2D is 2 seater. Maximum gross takeolf
weight: 17,270 Ib. Primary using command: Strategic Air
Command.

U-3A—liaison-administration; low-wing, twin-engine; advanced
version U-3B with more powerful engines and sweptback ver-
tical tail also purchased; both models off-the-shelf versions of
the Cessna 310 series. Contractor: Cessna Aircraft Co. Power
plant: Continental D4T0-M. Power plant hp/thrust: 260 hE.
Dimensions: span 38 ft., length 29 ft. 7 in., height 10 ft. Speed:
240 mph. Cciﬁng: 21,300 ft. Range: 1,125 mi. Maximum gross
takeoff weight: 4,830 1b. Primary using commands: All major
commands.

U-4B—liaison-administration; high-wing, twin-engine; earlier
model U-4A also purchased; both models off-the-shelf versions
of the Acro Commander. ntractor: Acro Commander, Inec.
Power plant: 2 Lycoming 1GO-540 B-cylinder air-cooled en-
gines. Power plant hp/thrust: 340 hp, Dimensions: span 49 ft.
6% in., length 35 ft. 2 in., height 14 ft. 6 in. Speed: 250 mph.
Ceiling: 21,900 ft. Range: 1,625 mi. Maximum gross takeoff
weight: 7,500 1b, Primary using command: Headguarters Coms=

mand.

U-6A BEAVER-liaison-administration: high-wing lightplane
produced in limited guantities for Air Force and Army since
1947, Contractor: de Havilland Aircraft Co. Power plant: Pratt
& Whitney R985-AN-100-3 piston engine. Power plant hp/
thrust: 450 hp. Dimensions: .'%:'.ln 48 ft., len 30 ft. 4 in,
height 9 ft. Speed: 163 mph. Ceiling: 18,000 ft. Range: about
600 mi. Cargo capacity: T passengers, 1,000 lb, Crew: 1. Max-
imum gross takeolf weight: 5,100 b, Primary using command:
Strategic Air Command.

U-10A—light utility transport, formerly designated L-28. Em-
ployed in counterinsurgency role. First flown in 1858. Can gg
at minimum speed for observation purposes; stalling speed 2
mph. Contractor: Helio Aircraft Corp. Il*’vnwn:r plant: Lycoming
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U-38 H-198

GO 430 six-cylinder air-cooled en]gme. Power plant hp/thrust:
205 hp. Dimensions: %):m 39 ft., length 30 £, height 8 ft. 10
in. Speed: 150 mph. Ceiling: 22,500 ft. Range: 850 mi. Cargo
capacity: seats 4, including crew. Fitted with variable arma-
ment. Crew: 2—pilot, observer. Maximum takeolf gross weight:
3,900 1b. Primary wsing command: Tactical Air Command.

H-19B—liaison-evacuation helicopter; in worldwide and ex-
tensive USAF use; first flight November 1949, Performed mag-
nificently in Korea. Used also by Navy, Marines, Coast Guard,
civilian firms, foreign nations, Contractor: Sikorsky Aircraft
Div,, United Aircraft Corp. Power plant: A and C models use
Pratt & Whitney R1340-57: B and D use Wrght R1300-3.
Power plant hp/thrust: R1340-57, 600 hp; R1300-3 500 hp.
Dimensions: blade 53 ft., lenoth 42 ft, 8 in,, height 13 ft. 4 in.
Speed: over 100 mph. Ceiling: 10,500 ft. Range: A and C
models, 400 mi.; B and D models, 380 mi. Cargo capacity:
2,230 lb. Crew: 2 or 3. Maximum gross takeolf weight: A and
C models, 7,500 Ib.; B and D models, 7,900 Ib. Primary using
commands: Most USAF major air commands.

H-21 WORKHORSE—troop carrier helicopter; first Hight
April 1852; fuselage of all-metal stressed skin, semimonocoque
construction. Cockpit has side-by-side seating with the pilot on
the right. In H-21 through H-21C, single Wright R1520-103
gismn engine drives both rotors; in H-21D test-bed. rotors

riven by one General Electric T58 turbine engine agicr.'t!.
Contractor: Vertol Div., Boeing Co. Power plant: Wright
R1820, E’nwcrfplnnl hp/thrust: 1,425 hp. Dimensions: blade 44
ft., length 52 ft. B in.. height 16 ft. Speed: 140 mph. Ceiling:
above 15,000 ft. Range: 600 mi. maximum. Cargo capacity: 20
troops or 12 litters plus attendant. Crew: 2 or 3. Maximum gross
takeolf weight: 15,000 Ib. Primary using commands: Tactical
Air Command, Alaskan Air Command, Headguarters Command.

H-43 HUSKIE—crash-rescue, fire-fighting i’wliﬂ}pmr: H-43B,
redesigned, improved version, rolled out at Bloomfield, Conn.,
December 1958, Improvements include lighter engine, “air-

lane-handling” characteristics through use of rudders in the
Husi.:m. First delivery of B made in il.me 1959, Holds several
world records for its type. Altitude, 32,840 ft. Time to climb
to 3,000 meters, 2 min. 44.5 sec.; to 6,000 meters, 6 min. 42.3
sec. Closed-course distance, B56.258 mi.; straight-line distance,
o0 mi. Previous records were held by USSR, Contractor:
Kaman Aircraft Corp. Power plant: Pratt & Whitney R1340-48
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HLU-16

X-15

piston engine, H-43A; Lycoming T-33L-1A turbine, H-43B.
Power plant hp/thrust: A model 600 hp: B model, 800 hp.
Dimensions: rotor diameter, 47 ft., length 25 ft., height 12 ill_
7 in. Speed: over 100 mph. Ceiling: above 25,000 ft. Range: A
model, 220 mi.; B model, 250 mi. Cargo capacity: 2,000 Ib.
or 7 passengers plus pilot. Crew: 2. Maximum gross takeoff
weight: A model, 6,500 1h.; B model, 7,100 Ib. Primary using
commands: Tactical Air Command, Air Rescue Service, MATS.

HU-16 ALBATROSS—search-and-rescue amphibian, opera-
tional since 1947, has been extremely active around the world
since. Formerly designated SA-16. Used mainly by the Alr
Iescue Service, in limited numbers by major air commands with
own crash-rescue units. Used by Air National Guard as medinm
transport for Army Special Forces. Extremely versatile, durable
aircraft. Contractor: Grumman Aircraft Engineering Corp.
Power plant: 2 Wright R1520-TBA or B piston engines. Power
plant hp/thrust: 1425 hp. cach. Dimensions: span 50 ft., length
G2 ft. 1 in., height 24 ft. 4 in. Speed: 230 mph. Ceiling: 25,000
ft, Range: 2,500 mi. maximum. Cargo capacity: 10 passengers
plus rescue and aid equipment, Crew: 6. Maximum gross take-
off weight: 30,000 lb. Primary using commands: MATS Air
Rescue Service, Air Mational Guard.

Q-2 FIREBEE—target drone; first flight April 1951; can be
air- or ground-launched, has parachute-recovery system. Internal
electronic svstem scores how close fire has come to drone. Ad-
vanced version is Q-2C. Comtractor: Rvan Aeronautical Co.
Power plant: Continental J69. Power plant hp/thrust: 1,000 b,
Dimensions: span 11 ft. 3 in., length 17 ft. 7 in., height 6 ft.
3 in. Speed: 575 mph. Ceiling: 40,000 ft. Range: about 1 hour
flying time maximum. Maximum gross takeolf weight: 1,850 1h.
Primary using commands: Air Defense Command, Systems
Command,

UH-49A—long-range utility support transport. USAF counter-
part of Vertol 107-11 n;-mnmcrci&]! model; previously designated
HX-2, Amphibious capability. First flown April 1958. Contract
let in %um: 1962. Contractor: Boeing Vertol. Power plant: 2
General Electric CT-58 shaft turbines. Power plant hp/thrust:
1,250 shaft hp each. Dimensions: rotor dinmeter 50 ft., length
44 ft. 7 in., height 16 ft. 10 in. Speed: 1688 mph. Ceiling: 13.700
ft. Range: 700 mi. with 2400-1b. payload, 115 mi. with 7.000-
Ib. Cargo capacity: 25 btroops or 15 litter patients with 2
attendants, Crew: 2 or 3. Maximum gross takeoff weight:
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18,450 b, Primary using Commands: Tactical Air Command,
Strategic Air Command.

X-15—-hypersonic research aircraft; achieved an altitude of
314,750 ft. July 17, 1962, flown by Maj. Robert White, USAF,
and a top speed of 4,193 mph on June 27, 1962, piloted by Joe
Walker, NASA. First free Hight without power, June 8, 1954:
first powered flight, September 17, 1959, both by Scott Cross-
Bield of North American. X-15"s power plant is considered capa-
ble of propelling it to 500,000 ft, or more and to Mach 7 (about
4,750 mph), but skin friction may be limiting factor, X-15 pilots
were awarded Harmon Tm[:nh}' in November 1961 (Crossfield,
White, Walker) and Collier Trophy in July 1962 (White, Walker,
Crossfield, and Navy Cmdr. Forrest Peterson), Three X-155 have
been built. Contractor: North American Aviation. Power plant:
Heaction Motors XLR99. Power plant hp/thrust: 57,000 Ib. at
sea level, 70,000 lb. at peak altitude: Dimensions: span 22 ft.,
length 50 ft., height 13 ft. 6 in. Speed: Mach 7. Ceiling, 500,000
ft. Range: not applicable. Crew: 1. Maximum gross takeoff
weight: 31,276 Ib. Primary using command: National Aeronau-
tics and Space Administration,

X-19—twin-engine, tandem high-wing, high-speed YVTOL air-
eraft, with four tilting propellers mounted in nacelles at wing
tips. Designed to fly on 1 engine if necessary. Intended for
exploratory work on triservice V/STOL transport development
program. Contract awarded by USAF July 17, 1962; delivery
of 2 aircraft scheduled for mid-1963. Speed range: from 0 to
460 mph. Contractor: Curtiss-Wright Corp. Power plant: 2
Lycoming T533-L3 engines, installed within fuselage, to drive
4 propellers. Power plant hp/thrust: 2250 shatt hp each.
Dimensions: span 22 ft. 10 in., length 44 ft. 5 in., height 17 ft.
Speed: 460 mph. Ceiling: 6.000 . with load. Range: Bevond
1000 mi. Cargo capacity: 2,000 Ib. Crew: 2. Maximum gross
takeolf weight: 12,300 Ib. Primary using command: Air Force
Svstems Command.

X-20 DYNA-SOAR—first US orbital winged wehicle, capahle
of cireling the earth in space and returning under pilot control,
First flights scheduled for 1965; test airdrops likely in 1963-64.
Contractor: Boeing Co. Power plant: Martin Titan 111 booster:
Sundstrand ilh!\'iliii?’ self-contained gaseous hydrogen-oxygen
unit. Approximate dimensions: span 20 ft., length 35 ft., height
8 ft. Crew: 1. Maximum gross takeoff weight: 10,000 1b. Pri-
mary using command: Strateric Air Command.

AIR FORCE Mogozine = Seplember 1952




K 1500 automatic electronic switching systems

The K-1500 series is designed for advanced communications use by government and the military. This fully transistor-

ized two or f fire system combines the advantages of space division in the voice paths and time division in the
control circuits. Replacing a roomful of sprawling equipment, the K-1500 series si ifies and expedites A

of both vocal and coded data communications. The completely self-contained sys

file cabinets, operates on as little power as a television set, and can be installed in a matter of hours. The

yws the operator what to do at any given

y maintained; miniaturized solid state circuitry is on interchangeable printed circuit cards.

is readily expandable, one of the many benefits of modular construction. The system can be expanded to

accommodate any number of lines for intra unit and outside calls—and is not affected by environmental variations.

Unique proven logic concepts and features assure that the K-1500 is ready, now, to do your communications job.

ITT KELLOGG COMMUNICATIONS SYSTEMS DIVISION

A DIVISION OF INTERNATIOMAL TELEPHONE ANMD TELEGRAPH CORPORATION = 500 NORTH PULASKI ROAD, CHICAGO 24, ILLINOIS




B.F.Goodrich
has hoth feet
in space

A veteran of aviation's leather-jacket days, B.F.Goodrich is now
one of the most versatile pioneers in aerospace technology.
The Project Mercury Astronaut suit is one notable achievement.
This suit protects man from heat, from cold, from other space
hazards, has built-in communication and air conditioning sys-
tems. Next advance will be the space suits BFG is

perfecting for crewmen of larger orbital vehicles.

STRUCTURES FOR THE HOT BLUE YONDER. Another
skill BFG has mastered is the technique of fabricating
nose cones and heat shields to withstand re-entry

temperatures in the thousands of degrees. We've played a leading
role in making rocket motors of plastics and glass fibers. These
cases replace metal; add hundreds of miles to missile range.

THE CONQUEST OF ICE. Ice can be as deadly as heat. BFG has
led the way in developing ice protection systems for aircraft,
beginning with the first De-lcers which opened the era of all-
weather flight. BFG systems now provide protection for jets and

missiles. Present capability includes pneumatic De-lcers,
Metal-clad Electro-thermal De-lcers, ?-
heated rubber and plastic parts.




ROCKET FUELS "BOUND" WITH RUBBER. Our knowledge of
polymer chemistry led to development of the major binder
fuels used in the most advanced solid fueled rockets. The
newest BFG solid propellant packs more punch than previous
rubber-based fuels over an extreme temperature range.

JET SAFETY. The most advanced tire ever built has been devel-
oped and produced by BFG for a Mach 3 aircraft. It's built to with-
stand oven-hot temperatures of 360°F for prolonged periods. And
the newest brake offered for jet service is the BFG liquid cooled
brake, which can serve through repeated “refused take-off"' stops.

A brochure, "B.F.Goodrich Resources for Missile and Rocket
Progress' tells a detailed story of BFG capabilities. Write for
a copy, and tell us of your particular product interest.
B.F.Goodrich Aerospace and Defense Products, a division of
The B.F.Goodrich Company, Department AF-9, Akron, Ohio.

— B.EGoodrich




July 1, 1961 — June 30, 1962

HIGHLIGHTS OF THE YEAR
IN THE US AIR FORCE

July 1, 19681—-The Air Foree Commu-
nications Service was activated at Scott
AFB, I, under the command of Maj.
Gen, Harold W, Grant. AFCS, the six-
teenth major air command, consolidates
direction of USAF's worldwide communi-
cations operations and supplants the Air-
wavs and Air Communications Service
(AACS), a subcommand of MATS.

July 1, 1961-SPADATS (Space Detec-
tion and Tracking System) operated by
NORAD went into operation. SPADATS
will eventually provide round-the-clock
electronie cataloging of all man-made
objects in space, indicating what and
where they are at any given moment.

July 1, 1961=The Air Force established
268 Recovery Reserve units in forty-seven
states. In the wake of nuclear attack, the
Reserve units would provide refucling,
some maintenance, security, and medical
services for returning USAF aireraft,

July 1, 1961—The second BMEWS sta-
tion—at Clear, Alaska, between Mt Me-
Kinley and Fairbanks—was completed. Its
three huge detection radars supplement
BMEWS at Thule, Greenland. The radars
will detect missiles, compute their loca-
tion, trajectory, speed, general predicted
impact areas, and launch points by using
high-speed computers, and will give the
US up to fifteen minotes” wamning.

July 1, 1961—The DEW Line system
for defense of North America was ex-
tended across the North Atlantic Ocean,
making it possible to close three USAF
radar installations in the northeast part
of Canada plus six gap-fller radars on
the Labrador-Newfoundland coast, The
DEW Line is an electronic warning net-
work designed to cope with manned air-
craft or air-breathing missiles.

July 6, 1981—The Hg. USAF staff was
reorganized, with staff responsibility for
development, procurement, and logistic
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support of aircraft, missile, space, and
electronic systems placed in one office—
Deputy Chief of Staff for Systems and
Logistics. Research, advanced technology,
studies requirements, and development
planning were placed in another—Deputy
Chief of Staff for Research and Technol-
ogy. The Svstem Staff Officers (SYSTOs)
were designated for individual programs
to ensure prompt attention to critical
problems,

July 7, 1961—-An Atlas-E ICBM,
launched before midnight, July 6 im-
pacted its 1%-ton nose cone about 1,000
miles southeast of Capetown, South Afri-
ci, 9,050 miles from Cape Canaveral, a
record for a military missile.

July 7, 1961—An exchange of letters
between Secretary of Defense McNamara
and NASA Administrator James Webb
paved the way for establishment of a Joint
Large Launch Vehicle Planning Group
under Dr. Nicholas E. Golovin, The Golo-
vin Group was to concern itself with
launch wehicles, associated subsvstems,
test, and launch facilities,

July 8, 1961—President Kennedy or-
dered a general review of US military
strength and of planned expenditures to
determine whether they were adequate to
meet the growing crisis over Berlin.

July 9, 1981—Discoverer XXVI capsule
was recovered from the air after thirty-
two orbits following launch from Vanden-
berg AFB, Calif., on July 7. The decision
to attempt recovery on Pass 32 instead
of Pass 64 was caused by a three-minute
delaved cutoff of the Agena second stage.

July 10, 1961—Secretary of Defense
McNamara announced the first of several
moves to step up American military
power. Among US moves projected were
recall to active duty of thousands of Air
Hclsul'w: and Air National Guard person-
nel,

July 10, 1961—-A TAC F-105D com-
pleted a 1,520-mile nonstop, blind-flving
mission at altitudes of 500 to 1,000 feet
to test its capability to Ay by radar under
simulated combat conditions.

July 12, 1961—Midas I11, a 3,500-pound
missile-detection satellite, was launched
from Point Arguello, Calif. It was placed
into a near-circular orbit by the “kick-in-
the-apogee” technique. After the Atlas
stage was exhausted, the Agena-B (satel-
lite) stage was detached; it coasted bricfly,
then was ignited to add speed enough to
achieve an elliptical orbit; it then coasted
without power halfway round the world
and was restarted again at apogee to at-
tain the higher circular orbit.

July 19, 1961-An Air Force H-43B
Huskie rescue helicopter claimed twao
time-to-climh records to altitudes of 3,000
meters (attained in 2 minutes, 445 sec-
onds) and 6,000 meters (in 6 minutes,
42 3 seconds). Previous records were held
by US Army helicopters. Records must be
certified by the FAL

July 20, 1961—A Titan was fired down-
range from Cape Canaveral with a cargo
of ten slender rocket decoys, the first ever
carried by this missile. When released in
midflight, the decoy tips cxpanded, bal-
loonlike, to simulate different warhead
shapes to give downrange Nike-Zeus ra-
dar and other tracking devices practice in
discriminating between the decoys and
the real nose cone, which was parachuted
into the South Atlantic and quickly re-
trieved by an ocean range vessel,

July 20, 1961—=The last F-106 Delta
Dart was turned over to the Air Defense
Command in San Diego, Calif.

July 21, 1961—-The Ist Strategic Aero-
space Division was activated at Vanden-
berg AFB, Calif. Renaming of the SAC
1st Missile Division pointed up the Air

(Continued on poge 243)
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SPARK PLUG

MASTER
NAVIGATORS

Since 1948, AC Spark Plug Division of General Motors
has distinguished itself in the fields of inertial guid-
ance, gyroscopics, military electronics and related
areas. With research and development laboratories in
Los Angeles and Boston, and modern production and
design facilities in Milwaukee, AC is experienced in
handling programs from the study phase through site
activation. Over a million and a half square feet of
plant space and over 8,000 employes, including
1,500 engineers, are available to approach a project
in any and all phases as a highly effective team.

Some of AC's current programs and capabilities:

INERTIAL COMPONENTS for
Mace-B, Thor, Titan II, ALRI, Apollo, SINS, Polaris
ACHIEVER INERTIAL GUIDANCE SYSTEMS for
USAF Titan |1, Mace-B, Thor Missiles, and NASA Apollo
EARTH NAVIGATION SYSTEMS for
Airborne Long Range Input Frogram (ALRI), Improved
Bombing Navigational Systems, Aerial Photographing
and Charting
BOMBING NAVIGATIONAL SYSTEMS for
USAF, SAC B-52 (C and D) Aircraft
INTEGRATION SYSTEMS MANAGEMENT for
USAF ASQ-48 Weapon System
RESEARCH and DEVELOPMENT

Advanced |nertial and Stellar Inertial
Guidance Systems for Maobile Missiles;
Manned and Unmanned Orbitaland Deep Space Missions

Advanced Inertial Components

Advanced Electronics and Electromechanical
Development

AC Spark Plug Division can help you solve a current need,
Contact the Director of Sales, AC Spark Plug Division,
7929 South Howell, Milwaukee 1, Wisconsin.

AC SPARK PLUG

The Electronics Division of General Motors
An equal opportunity employer




Major Breakthrough

in Antenna Design

«= = thhanks to Vickers Servo Drives

Using Vickers “packaged” electro-hydraulic servo drives, radar
antenna designers are achieving major breakthroughs in the
state-of-the-art, In each case, these breakthroughs involve prob-
lems in moving high-inertia antenna loads in one or more planes
(azimuth, elevation, traverse) precisely, smoothly, with high
response and at variable speeds. Important examples include:

Rapid Accelerations (To 30%/'sec.?) On one massive track-
ing radar, Vickers servo drives provide accelerations of 30°/sec.2
for inertias up to 7,480,000 lb, in. sec.2

Creep Speeds as Low as 000008 RPM On this same
application, the Vickers drives provide speeds from 2.78 RPM
down to 000005 RPM (1 antenna revolution every 4.63
months!), an overall speed ratio of 556,000

to one,

High Gains — Accurate Response On
another series of complex missile-tracking
radars, Vickers closed-loop drives afford
Velocity Constants over 100 see.-1

Low Unit Weight-Volume/HP Ratios
Weights and volumes of Vickers servo

ICKER$

DIVISION OF SPERRY RAND CORPORATION
Dindrich Ofices: Datrell = Les Anpeles (] Sequnda) » San
Froncisco (Los Ales) » Sealtle » Waihiaglon, D.C, » Wilsrbary

drives favor the antenna designer. For example, a 25 HFP trans-
mission has a weight to HP ratio of 8 lbs. /HP and an envelope
ratio of 0.24 cu. ft./HP,

Small Error Signals Move Large Masses On many an-
tennas, error signal excitations as low as 0.10 milliwatts precisely
and instantly control torques up to 4,500,000 inch pounds.

Inherent Anti-backiash Backlash iz virtually eliminated by
using two hydraulic motors in series. One drives the load while
the second maintains a small reverse torque on the gearing.

Other Features Significant advantages afforded by the Vickers
servo drives also include « infinitely variable speeds « stepless
speed control and reversing » low horsepower inputs » inherent
overload protection.
o

If you are designing radar antennas, sys-
tems or mounts, we would like to tell you
more about these drives and our experi-
ence, Write for Radar Drive Bulletin No.
5306, Vickers Incorporated, Marine and

MO.T Ordnance Dept., Waterbury 20, Conn.




HIGHLIGHTS OF THE YEAR

CONTIMNUED

Force's new emphasis on space operations.
July 21, 1961—Astronaut Virgil I Gris-
som, Captain, USAF, rode a NASA Project
Mercury capsule boosted by a modified
Army Redstone to an altitude of 118
miles. He attained a speed of 5,310 mph
and landed safely by parachute 308 miles
downrange from Cape Canaveral,

July 22, 1961-The Fédération Aéro-
nautique Internationale announced recog-
nition of flight records by Soviet Maj.
Yuri Cagarin and USN Cmdr. Alan B.
Shepard, Jr., as follows: Cagarin: dura-
tion in orbital Hight, 108 minutes; apogee,
203 miles; greatest mass lifted in earth
orbital flight, 10,393 pounds, Shepard: al-
titude without earth orbit, 115.696 miles;
greatest mass lifted without earth orbit,
4,031.7 pounds.

July 25, 1861 —President Kennedy called
for an increase in defense spending of
£3.455 hillion, to include %207 million for
civil defense, and 8771.4 million addi-
tional for Air Force obligations in aircraft,
missiles, M&D, and military personnel.
Augmentation of military personnel by
207,000 included 63,000 Air Force offi-
cers and men.

July 25, 1961—A Titan flew 5,000 miles
down the Atlantic Missile Range in the
first full-range closed-loop fight of the
Titan 11 all-inertial guidance system.

July 25, 1961—The Designated Systems
Management Group was established by
the Air Force with the Secretary of the
Air Force as Chairman to provide a for-
mal method of applying the collective
judgment of senior Air Force officials to
advise and assist the Secretary in making
decisions.

July 27, 1961—A Minoteman solid-fuel
ICBM flew 5,000 miles downrange from
Cape Canaveral, the second success in
three firings. The flight signaled a go-
ahead to a more advanced phase of the
test program-—launching from a ninety-
foot-deep silo.

July 28, 1961—Four Air Force bases
scheduled to be closed—Laughlin, Tex.;
MacDill, Fla; Donaldson, 5. C.; and
Chennault, La.—were retained on active
status for an indefinite period because of
a DoD decision, underscored by increas-
ing world tension, to prolong the use of
B-47 bombers.

July 31, 1961—An Atlas-E hit a target
3,000 miles away From its Cape Canaveral
launching site. The missile discharged
colored Hares in a test to devise safety
requirements for spaceborne atomic power
units.

August 1, 1961—President Keonedy
signed Senate Joint Resolution No. 120
which granted him authority, up to July
1, 1962, to call up to 250,000 Reservists
for active duty for not more than one
vear and to extend the active-duty train-
ing periods of Reservists beyond the usual
two weeks a year, Included were sixty-
four Air National Guard and seven Air
Reserve units, containing 235.000 Guards-
men and 3,000 Reservists. A majority of
the units operated tactical fighter, recon-
naissance and transport planes, or radar
waming and communications networks.

August 2, 1961-The Air Force an-
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nounced the beginning of a series of air-
sampling Hights over Western Pacific
waters by U-2 planes based in Okinawa.
The planes would bear normal Air Force
markings.

August 3, 1961—-A Titan carded a
packet of nose cone decoys 5,000 miles
downrange from Cape Canavergl to test
its ability to confuse enemy defenses and
to help devise means of intercepting simi-
lar hostile decoys.

August 4, 1961—The third Titan I com-
plex at Lowry AFB, Colo., was turned
over to the Air Force by the Army Corps
of Engineers. The 724th Strategic Mis-
sile Squadron would be declared opera-
tional by SAC when second-phase hard-
ware and the Titan ICBMs themselves
were Installed.

August 85, 1961—An Atlas-F missile was
fired from Cape Canaveral for the first
time. It carded a Minuteman reentry
vehicle that was dropped into the splash
net off Ascension Island. The “F" missile
contains special fuel valves to permit
long-term storage of liguid fuels and
other improvements designed to permit a
shortened countdown. The “F" is the only
Atlas model that will be placed in under-
ground hardened silos.

August 8, 1861—Joint Army-USAF Op-
eration Swift Strike began near Fort
Bragg, N. C., with the parachuting of
7,500 troops of the 82d Airborne Division
from Air Force planes,

August 10, 1961-A TAC F-105 deliv-
ered on target more than seven tons of
conventional bombs, the largest load ever
carried aloft by a single-engine plane.

August 11, 1961—FProject Golden Ram
was announced by SAC to update and
modernize Atlas missile bases in Nebraska
and Wyoming to include reviews of
equipment and technical data. SAC as-
signed 125 enginecers and technicians to
make up the Golden Ram contingent at
each launching site, with completion ex-
pected in four to six months,

August 11, 1961—Pepperrell AFB in
Newfoundland was returned to the cus-
tody of the Royal Canadian Navy as the
Stars and Stripes were lowered on the
base. It was acquired in 1940, along with
other base sites, in exchange for fifty lend-
lease destroyers to help embattled Britain
against the Nazi U-boat menace. Official
papers returning the base to the Cana-
dians were signed on July 29, 1961,

August 12, 1961-Lt. Gen. Joseph F.
Carroll, USAF, was chosen to head the
new joint Defense Intelligence Agency
that, beginning in October 1961 unified
the service intelligence production capa-
hilities.

August 16, 1961-The frst public test
of the F-1 liquid-fueled rocket, poten-
tially as powerful as the Russian rocket
that hurled Gherman Titov into orbit,
built up about 1,000,000 pounds of thrust
in a brief test at Edwards AFB, Calif,
but the fuel system failed after 1% sec-
onds. The F-1 has gencrated up to 1.64
million pounds of thrust in bursts up to
twenty seconds’ duration in previous tests.

August 17, 1961-Bomarc-B  testing
reached a climax with the destruction of

a drone B-4T at an altitude of 5,000 feet
and minimum range of fifty nautical miles,
one of the most critical profile fights yet
to be Hown. In all, nine of the last twelve
tests of the IM-99B interceptor resulted
in assessed bomber kills, with proximity
fuze impulse occurring on each success-
ful mission.

August 17, 19681—An Air Force Systems
Command Blue Scout Junior solid-propel-
lant rocket was launched from Cape
Canaveral lofting a twenty-seven-pound
package of radiation measuring instru-
ments toward an apogee of 140,000 statute
miles. Radio contact was lost during the
fourth stage. The payload was intended
to reach peak altitude over the South
Pacific fifty-seven hours later. It was pre-
sumed to be burned up upon reentry.

August 17, 1961—-The fiscal 1962 de-
fense appropriation of $46.663 billion,
including %266 million more than the
President had requested, was signed by
President Kennedy. Major changes by
Congress included additions of $695 mil-
lion for long-range bombers and %59 mil-
lion for bolstering the Air Force and Army
Reserves and National Guard. Subtrac-
tions included a two percent across-the-
board cut in procurement funds to en-
courage economy. Major items in the hill
included $18.84 hillion for the Air Force.

August 24, 1961—-Cape Canaveral was
selected as the major launch site for the
Manned Lunar Landing Program. NASA
will supervise the progrmm and seek
80,000 acres of land in the vicinity of the
Cape to accommodate launch pads and
supporting facilities, The Air Force was
designated agent for NASA in master
planning of the site and in armanging for
construction,

August 30, 1961—The first underground
sile launching of a Minuteman from Cape
Canaveral went awry when the signal for
second-stage ignition was erroneously
given almost immediately after launch
and range-safety action had to be taken.

August 30, 1961 —Discoverer XXIX was
orbited and its capsule recovered from
the Pacific on Septentber 1 by an AF
skin-diving team after a C-119 failed to
effect aerial recovery. The capsule, con-
taining biomedical experiments and speci-
mens from the AF School of Aerospace
Medicine, made thirty-three passes.

August 31, 1861—-The DoD Defense
Supply Agency was established to take
over single managership for procurement
in six areas managed by the Army and
three others managed by the Navy. The
DSA was also directed by Secretary of
Defense McNamara to handle the entire
procurement of electronics. Total central
procurement inventory by the DSA was
expected to exceed $21 billion and its
headquarters management staff was ex-
pected to number about 1,000, The Chicf,
DSA, would report directly to the Secre-
tary of Defense, bypassing the service
secretaries. Each service retained control
over development and management of its
assigned weapon svstems,

September 1, 1961—The Air Force and
Navy jointly announced a historic first,

(Continued on following page)
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HIGHLIGHTS OF THE YEAR

their agreement upon a tactical fighter
aircraft satisfactory to both services. The
TFX program will be managed by USAF
with full Navy participation. It will seek
a plane able to opemte on small and
austere airfields in remote areas which
will necessitate extra muggedness and
power, the two constant needs of Navy
carrier aircraft.

September 2, 1961—Four sguadrons—
comprising seventy-two F-100 fighters—
were flown to Europe for NATO war
games, and their arrival was given addi-
tional meaning by the intensifving Berlin
crisis,

September 5, 1961 —Resumption of nu-
clear tests by the US was ordered by
President Kennedy in response to the
Russian series of high-vield atmospheric
tests which ruptured an unwritten cessa-
tion in effect since 1958. The President
specificd, however, that the tests should
take place “in the laboratory and under-
ground, with no fallout.”

September 6, 1961—A Titan ICEM
rocketed 6,100 miles downrange into the
South Atlantic, equaling the previous rec-
ord distance for this weapon.

September 7, 1961—-Another Titan with
inertinl guidance was launched from Cape
Canaveral, the second successful firing in
two days. The ICBM performed as
planned and landed 5000 miles down-
range.

September 7, 1961—The Air Force or-
dered consolidation of supply eataloguing
conducted at eleven logistic centers into
a single organization to fonction at
Wright-Patterson AFB, Ohio.

September 12, 1961—Discoverer XXX
was launched into polar orbit from Van-
denberg AFB, Calif., and the capsule re-
covered on September 14 by air catch on
the first pass by a C-130 in the primary
drop zone north of Hawaii. The payload
included equipment being tested in sup-
port of Midas, biomedical specimens, and
metallurgical samples. All primary test
objectives were met.

September 15, 1961=The US resumed
nuclear testing underground at the AEC
Mevada test site.

September 15-25, 1961—Checkmate 11,
the higgest and most complex NATO
training maneuver in Southern Europe,
ended after intensive mock warfare in
Turkish Thrace by thousands of American,
Turkish, and Greek soldiers, sailors, air-
men, and marines.

September 17, 1961 —Discoverer XXXI
was orhited from Vandenberg AFB, Calif.,
with a payload consisting of two X-ray
detectors and a solid-state electron spec-
trometer plus the normal advanced engi-
neering test package, Recovery on Sep-
tember 19 failed because of a power svs-
tem failure. Separation of the satellite
was indicated, but no radar beacon or
telemetry signal was picked up until the
forty-second pass.

September 158, 1981—The world’s larg-
est radome was completed on Haystack
Hill, Tyngsboro, Mass.. by the Electronic
Systems Division, AFSC. The antenna is
120 feet wide and iz the most precise
structure of its type, featuring a surface
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tolerance of .07 inch. It will be in opern-
tion by the end of 1962 as a test bed for
ground-based high-capacity satellite relay
systems,

September 19, 1961—-A Bomarc-B mis-
sile made a successful U-turn test inter-
ception of a supersonic Regulus 11 drone
at an altitude of seven miles, 250 miles
off the coast of Florida.

September 26, 1961—President Ken-
nedy signed into law HR 8302 appro-
priating $932 million for construction at
US military bases, including $498 million
for the Air Force and %183 million for
the Air National Guard.

September 28, 1961—In a visit to Berlin,
Air Force Secretary Eugene M. Zuckert
reaffirmed US' determination to maintain
uncontrolled air access to West Berlin and
stated his complete confidence in the US
Air Force to assure it.

September 28, 1961—A Titan [CBM
hurled a dummy warhead 5,300 miles
down the Atlantic Missile Range to test
the guidance system for accuracy. The
missile passed all tests and landed right
on target.

September 28, 1961—The X-13 attained
a speed of 3,600 mph and an altitude of
100,800 feet in a test Hight that with-
stood temperatures at 1,000 degrees F.

September 28, 1961-The 567th Stra-
tegic Missile Squadron, the first SAC unit
to be equipped with advanced Atlas-E-
tvpe ICBMSs, became operational at Fair-
child AFB, Wash.

September 30, 1981-The second BM-
EWS tracking station went operational on
full automatic at Clear, Alaska.

October 1, 1961—A new policy of de-
fense contracting procedures that would
reward good defense production records
and penalize poor results was announced
by Secretary MeNamara. He also said
DoD would abandon traditional cost-plus
contracting in faver of placing greater re-
liance on incentives for better quality
production.

October 1, 1961-Seven new DEW
Line system stations comprising “DEW
East” were placed in operation over the
North Atlantic Ocean with the comple-
tion of a radio link spanning the 1,200-
mile corridor of airspace from Baffin
Island, Canada, across Greenland to the
west coast of Ieeland.

October 2, 1961—An Atlas-E [CBM,
bristling with bonus experiments which
made it a virtual fving space laboratory,
streaked 5,000 miles downrange from
Cape Canaveral in a suecessful flight. A
capsule recovered by an ocean range ves-
sel contiined data on experiments such
as the fGrst fight trial of a guidance sys-
tem for the Centaur space rocket, space-
borne nuclear power units, radiation sen-
sors, and a mose cone built for the
Minuteman ballistic missile.

October 2, 1961—Deputy Secretary of
Defense Roswell L. Gilpatric clarified the
responsibiliies and relationships within
the DoD and between the Do) and NASA
in the matter of their joint participation
in the Manned Lunar Landing Program,
Within the Air Force, the Director of
Systems Services was made the Office of

CONTINUED

Primary Interest to guide Air Force par-
ticipation in the MLLE.

October 3, 1961<=The Adr Force was
given development responsibility for Mo-
bile Medium Range Ballistic Vehicles
with a range up to 2,000 miles, Such a
mobile missile foree can  supplement
manned strike forces and replace fived-
base nuclear capability overseas,

October 3, 1961—Air Force Secretary
Zuckert disclosed that shutdown of four
of the sixteen US air bases in Britain had
been “postponed indefinitely.” Further-
more, the seven squadrons of B-86 and
RE-66 light bombers based at these four
fields would remain in Britain.

October 5, 1961—Secretary of Defense
McNamara forbade civilian and military
defense officials to express politically par-
tisan views sponsored by nongovernment
groups. His memorandum order also for-
bade the use of military facilities and
personnel for public information programs
if responsible authorities believe that par-
ticipants would express views contrary to
mational policy.

Dectober 5, 1961—Air Force Lts. Melvin
E. Pollard and Craig V. Miller completed
a seventeen-day stay in an eight-by-
twelve-foot steel cabin in a nearly 100
percent oxygen atmosphere. To provide
datn for hioastronautic study, they spent
twenty hours a day altermating at the
control panel of a behavior simulator de-
signed to test mental and physical reflexes
and processes.

October 5, 1961—An Atlas ICBM was
fired nearly 9,000 miles on a low trajes-
tory to lengthen its exposure to reentry
heat of the atmosphere to measure ability
to withstand buffeting under extreme con-
ditions. The missile landed within the
assigned target area 700 miles southeast
of Capetown, South Afriea, and its data
cassette was retrieved from the Indian
Ocean by a range vessel.

October 6, 1961—A Titan ICBM, with
an inertial-guidance system featuring a
technique that enabled it to “memorize”
the path to several targets, was launched
5,000 miles downrange from Cape Ca-
naveral. In an operational situation, the
firing officer could select one of these
targets and set the advanced Titan II
guidance system,

October 6, 1981—The same day, an-
other Titan was lowered into a 165-foot-
deep, hardened ICBM silo at an under-
ground site fifteen miles east of Denver—
the first protected ICBM site of its Kind
in the US.

October 7, 1961—Gen. Curtis E. Le-
Muay, USAF Chief of Staff, announced the
formation of a single jet tanker force to
serve both SAC and TAC.

October 11, 1961—The X-15 rocket
ship, with Maj. Robert M. White, USAF,
at the controls, attained a speed of 3,647
mph, better than a mile per second, and
reached an altitude of 217,000 feet, more
than forty-one miles above the earth.

October 12, 1961—The US Strike
Command was established at MacDill
AFB, Fla., comprising units of the Con-
tinental Army Command (CONARC) and

(Continued on page 247)
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HIGHLIGHTS OF THE YEAR

the Tactical Air Command (TAC) which
were combined on September 19, 1981,
STRICOM brought together all the com-
bat-ready forces of both sources, including
115,000 Army troops in three divisions,
including paratroopers, and many of
TAC's 50,000 men and 1,800 planes.

October 13, 1961 —Discoverer XXXII
was launched into orbit from Vandenberg
AFB, Calif. Recovery was made on the
eighteenth pass on October 14 by Capt.
Warren C. Shensted (his second consecn-
tive cateh), flving o C-130. The point of
recovery was just eight miles southwest
of final impact prediction. Payload con-
sisted of a transpomder device for the
Army Map Service, a radio propagation
experiment, an ion density range, dosime-
ters, a corm genetic experiment, and bio-
astronautic tests for the School of Aero-
space Medicine,

October 14-15, 1961—Operation Sky
Shield IT, the largest air-defense maneu-
vers ever held in the Western World,
directed by Gen. Laurence 5. Kuter,
Commander in Chief of NORAD, pitted
# force of about 250 bombers against 250
missile sites and 1,800 fighter planes, fly-
ing more than 6,000 sorties. The defenders
were aided by fashes of approaching air-
craft from the DEW Line and other radar
picket lines farther south strung across
the continent. NORAD officials stated the
exercise was 99.9 percent successful. One
B-52 “attacker™ was lost at sea.

October 16, 1961—The 548th Strategic
Missile Sqguadron, SAC. wus declared
operational at Forbes AFB, Kan. Of the
forty-eight Atlas ICBMs reported to be
deploved so far by the Air Force, the
545th was the frst to reach combat status
on schedule.

October 17, 1961 —-The X-15, under the
guiding hand of NASA pilot Joe Walker,
attained a record speed of 3900 mph,
nearly Mach 8. During parts of this Hight,
skin temperatures of the eraft reached
1,110 degrees F.

October 18, 1961—An Air Force H-43B
Huskie rescue helicopter climed a new
world record altitude of 32,840 feet in
the Class E-1d feld. The previous record
of 29,846 feet, set in 1959, was also held
by a H-43B helicopter.

October 19, 1981-The US served no-
tice in the United Nations that it would
resume nuclear tests in the atmosphere
unless a treaty prohibiting tests, with
effective controls, was promptly signed.

October 19-20, 1961 -USAF announced
that four of its French air bases—at Chau-
mont, Chambley, Etain, and Phalshourg—
would be reactivated as part of the cur-
rent Western military buildup in Europe.

October 21, 1961—Midas IV, a 3,500-
pound satellite equipped with  heat-
sensing equipment intended to detect the
firing of ballistic missiles at great dis-
tances, wis launched into a 2,100-mile
orhit from Point Arguello, Calif. A packet
of millions of Hoy copper wires for
Project West Ford was released to ereate
a metallic space belt intended to relay
radio communications. The project was
opposed by some astronomers and radio
engineers who feared the flaments wounld
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interfere with astronomic observations.
The issue became moot when the fila-
ments failed to release into space.

October 23-November 2, 1961—William
Tell 61, an air defense test, brought to-
gether at Tyndall AFB, Fla., top ADC
fighter-interceptor teams in a realistic de-
fense exercise. In ane of the key tests, 137
kills were made out of 142 weapons fired,
a kill percentage of ninety-six percent,

October 24, 1961—A Titan ICBM was
firedd from Cape Cunaveral to coincide
with the overhead passage of Midas TV,
2,100 miles above. The test evaluated
the effectiveness of the ICBM firing de-
tection gear, Results were not disclosed.

October 26, 1961—Gen. Curtis E. Le-
May, USAF Chief of Staff, told a Detroit
audience that the US should expect and
prepare for war in space, with entirely
new weapons—perhaps not even nuclear
ones. General LeMay's statement was a
major pronouncement pointing up the
increasing emphasis being given in the
US to attain a major space military capa-
bility.

October 27, 1961-Defense Secretary
MeNamara announced Administration de-
cisions to end the production of B-52
bombers as scheduled and not to expand
production of the B-70 or accelerate the
Dyna-Soar space-glider project. The de-
cisions were made after a review ordered
by the President. Secretary McNamara
said the progress of the Administration's
accelerated defense buildup made it un-
necessary to use the extra 8780 million
appropriated by Congress for these pro-
grams.,

November 1, 1961-The Acromedical
Division was established to consolidate
within one agency of AFSC all principal
bicastronautieal research programs which
includes activities previously conducted
under AMC, ARDC, and the Air Training
Command. Under command of Brig. Gen.
Theodore C. Bedwell, the AMD was ex-
pected to give major impetus to Life
Sciences research in the USAF,

November 1, 1961—-A Hound Dog air-
to-surface strategic missile was launched
over the Atlantic Missile Range from be-
neath the wing of 4 B-52, The range was
not disclosed. On a previous test, in April
1961, Hound Dog few 600 miles.

November 3, 1961—Discoverer XXXIV
was fired into orbit with a recoverable
capsule. It was the twenty-second suc-
cessful launch in the series. Recovery of
the 300-pound gold-plated capsule was
not-made.

November 7, 1961—-The largest single
overseas deployment of tactical-fighter
planes since World War IT was completed
as the last of more than 200 F-84 Thun-
derjets and F-86 Sabrejets, piloted by re-
mently mobilized members of the Air
National Guard, reached European bases.

November 9, 1961-The X-15, piloted
by Maj. Robert M. White, USAF, at-
tained a record speed of 4,093 mph for
a maneuverable manned craft. The peak
specd was reached at am altitude of
101,600 fect with the engine at full
throttle for the first time.

November 10, 1961—The 100th Atlas,
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launched from Cape Canaveral, was de-
stroved by ground radio signal about
thirty seconds after launch when it veered
in flight. The nose cone, carrving a six-
inch-tall monkey and an assortment of
biological experiments to test the effects
of space radiation on living organisms,
was recovered from the Atlantic Ocean
twa davs later,

November 11, 1961—Defense Secretary
MeNamara said that no effective counter-
measures have yet been developed against
“our” ICBMs.

November 13, 1961—The first under-
ground Minuteman silo was completed at
Malmstrom AFB, Mont,, and accepted by
the Air Force by Col. Harry E. Golds-
worthy, head of the Site Activation Task
Force. The tenth and last silo was ac-
cepted on December 15, 1961, less than
a month later. The Minuteman squadron
will be manned by SAC’s 341st Strategic
Missile Wing.

November 14, 1961—Air University be-
gan a course on Acrospace Operations
with thirty student officers selected to
attend the frst class.

November 15, 1961 —Discoverer XXXV
was orbited from Vandenberg AFB, Calif.,
made eighteen passes, and was recovered
twenty-seven hours later by air catch over
the Pacific on the first attempt. The gold-
plated capsule contained a pumber of
organic specimens designed to provide
information on space environment, The
air catch was witnessed by tracking sta-
tion personnel, a frst of its kind, on Termn
Island, near Hawaii.

November 16, 1961—DoD-NASA en-
tered an agreement that there would be
no “joint” programs of divided respon-
sihility. When carryving out part of a
NASA project, the Air Foree shall do so
as a contractor to NASA, and not assume
through such assignment a responsibility
for over-all program direction or execu-
tion.

November 17, 1961—=The ffth Minute-
man—the second silo launching—on a
3,000-mile flight from Cape Canaveral
was completely successful. Major test ob-
jectives demonstrated the capability of
the guidance and control subsystems to
compute trajectory, steer the missile, and
maintain stability by separate commands.
Impact point was within five miles of the
planned target.

November 21, 1961—The first test-fring
of a Titan was made by an Air Force
crew of the 6555th Acrospace Test Wing
at Cape Canaveral. USAF personnel were
in charge of all phases of checkout and
launch, including missile erection, stage-
mating, loading countdown, and firing,
The test missile, carrving an experimental
target reentry vehicle to be used in Nike-
Zeus tests in 1962, landed 5000 miles
downrange in the South Atlantic,

November 22, 1961-A satellite em-
ploying an Atlas-Agena-B booster com-
bination containing “a number of classi-
fied test components” was launched hy
the Air Force from Point Arguello, Calif.
No publie disclosure was made of the
nature or success of this launching., An

(Continued on following page)
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officinl NASA “Satellite Situation Report™
indicated that this satellite failed to
achieve orbit,

November 22, 1961 —-The Navy claimed
a new world jet speed record of 1,606.342
mph for its F4H Phantom II flown by
Marine Lt. Col. Robert B. Robinson, who
attained a maximum speed of 1,650 mph
in setting the new mark. The previous
record was held by USAF Maj. Joseph
W. Rogers who, on February 135, 1939,
had fown an F-106 at 1,525.96 mph.

November 24, 1961-A false alert in-
volving a communications difficulty be-
tween SAC and NOBAD caused Gen.
Thomas 8. Power, Commander in Chief
of SAC, to order his bombers into readi-
ness for takeoff, The emergency did not
reach a point where it became necessary
to launch ground alert forces or to notify
the President.

November 28, 1961—President Ken-
nedy awarded the Harmon International
Trophy for Aviators to X-13 pilots Joe
Walker, Scott Crossfield, and Maj. Robert
M. White, USAF.

November 28, 1961—The Air Force an-
nounced a new insigne for “pilot-astro-
nauts” and established fifty miles (264,000
feet) above the earth as the point at
which astronautics begin, The insigne
consists of a shooting star superimposed
on USAF silver wings.

November 29, 1961—An Atlaz ICBM
was launched over the Pacific from Van-
denberg AFB, Calif,, by a SAC crew in
a combat-readiness test by the 576th Stra-
tegic Missile Sguadron.

November 29, 1961—A Titan ICBEM
with advanced guidance system intended
for Titan II soared 5,000 miles down-
range from Cape Canaveral to its eleventh
straight success.

December 1, 1961—An Atlas was fired
5,000 miles downrange from Cape Ca-
naveral and ejected thirty-two small cap-
sules containing potassium, sodinm. and
other inflammables which erpted into
colorful Hares as the capsales hit the heat
barrier of the atmosphere. The experi-
ment was designed to develop safe con-
tainers for muclear power units to be car-
ried in future satellites and spaceships.
By studying the ionization trails created
by the Hares, scientists hoped to learn
about how radicactive material disperses
in the atmosphere,

December 4, 1961 —The first Blue Scout
vehicle launched from the Pacific Missile
Range at Point Arguello, Calif, sent a
twenty-nine-pound pavload to make ra-
diation measurements over the South Pole
at o maximom apogee of 27,600 miles to
determine low-energy proton flux in re-
gions bevond the outer Van Allen radia-
tion belts. The launch was accomplished
entirely by Air Force personnel.

December 7, 1961—An Atlas ICBM
was raised from a horizontal emplace-
ment by a crew from the 576th Strategic
Missile Squadron (SAC), and launched
from Vandenberg AFB, Calif.—the second
such success in eight days.

December 8, 1961—Project Cambridge
was carried oub involving the firing of a
thirty-two-foot rocket from Point Arguel-
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lo, Calif., to a point 900 miles out over
the Pacific and 1,300 miles high. At pre-
arranged times, each of the three sets of
flares was ignited and splashed 62,000,000
candle power against the night sky. This
display was simultaneously photographed
by observers in Hawaii, Alaska, and Berke-
ley, Calif. By photogrammetric triangula-
tion, the Air Force was enabled to locate
Hawaii more precisely on its map.

December 9, 1981—-A giant solid-fuel
rocket enging weighing seventy tons, forty
feet high (bolted in four segments), and
eight feet in diameter was test-fred at
Sunnyvale, Calif., under an Air Force
contract, The enging gencrated nearly
500,000 pounds of thrust before burnout
eighty seconds later.

December 12, 1961 =Discoverer XXXV,
launched from Vandenberg AFB, Calif.,
orbited the earth sixty-four times and was
ejected over Kodiak, Alaska. The capsule
landed outside the Pacific Ocean “hall
park” and was recovered December 16
by Air Force frogmen. Fayload included
an Army Sequential Correlation of Range
(SECOR) tracking transponder, a radia-
tion time package and shielding experi-
ment, a space medicine biopack prepared
by the USAF School of Aerospace Medi-
cine, and a ten-pound pigmvback OSCAR
(Orbiting Satellite Carrving Amateur Ra-
din) satellite, the first built by private
citizens to be put into orbit.

December 12, 1961 —=FProfessor Neil E.
Harlan of the Harvard Business School,
was named Assistant Secretary of the Air
Force for Financial Management.

December 12, 1961—-A new model
“quick-firing™ Atlas carrying a package of
twentv-eight dommy atomic foel cores
was sent 5,000 miles downrange from
Cape Canaveral. The test cores made of
sodium, potassium, ribidium, and cesium
were exposed to atmosphere reentry to
obtain information for use in building
satellite nuelear generators.

December 13, 1961—The Air Forve
was directed by DoD to abandon its plan
for the mobile Minuteman ICBM. The
decision was taken after two wvears of
R&D and costs of 3108 million. Plans
were substituted for increasing the nom-
ber of underground Minuteman launching
facilities.

December 13, 1961—The final Titan T
fight test missile landed on target 5,000
miles downrange from Cape Canaveral to
mark the completion of the test-firing
program. It concluded thirty-five successes
in forty-seven launchings since 1939,

December 13, 1961—-5AC accepted the
last Atlas launch site in the twenty-four-
missile complex at Warren AFB, Wya,, to
be under command of the 388th Strategic
Missile Wing.

December 15, 1961—A Titan ICBM
steered by a new inertinl-guidance sys-
tem failed when the second stage did not
ignite. It was the first Titan failure in the
thirteen  launchings from the Atlantic
Missile Range.

December 15, 1961—The frst class of
five USAF military space pilots gradu-
ated from the Aerospace Research Pilots
School. The course consisted of eight

months of schooling in four areas: aca-
demie, Hying, simulator work, and aero-
medicine. Four graduates remained as
faculty at the school: the other was as-
signed to Edwards AFB. Calif., Flight
Test Center as a test pilot.

December 15, 1961—The SAGE air-
surveillance and weapons-control system
covering the continental US was com-
pleted when the last of twenty-one con-
trol centers began operation at Sioux City,
Towa, as a part of NORAD.

December 18, 1961—A Minuteman “In-
stant ICBM” was fired from a concrete-
lined silo at Cape Canaveral. Twenty
minutes later its instrument-loaded nose
cone landed 3,600 miles downrange. It
was the second  consecutive successful
silo launching of Minuteman.

December 20, 1961—An advanced At-
las-F ICBM aborted into the Atlantic
short of its 5,000-mile goul as the result
of a premature engine shutdown.

December 20, 1861—Scathack, a rhesus
monkey, was rocketed 600 miles into
space in an Atlas. All went well as the
capsule was detached and parachuted
into the Atlantic 5,000 miles southeast of
Cape Canaveral. However, the radio bea-
con that was to guide séarchers to the
floating capsule malfunctioned, and the
monkey was lost.

December 22, 1961-—-A construction
contract for $67.8 million for Minuteman
launch facilities near Minot AFB, N. D,
was awarded by the USAF. Minot AFB
will be the support base for the third of
four planned Minuteman wings,

December 22, 1961—An Atlas-Agena-B
satellite wasz launched from Point Ar-
guello, Calif., by the Air Force. No dis-
closure of additional information was
made at the Hme. A NASA "Satellite Sit-
uation Report” indicates that the satellite
achieved orbit, that one object from this
shot decaved on December 31, 1961, and
that another decaved on January 9, 1962
{all Greenwich Civil Time).

December 23, 1961—Titan III was
given approval for development. This
giant rocket booster will combine solid-
and liguid-fuel technology, involving a
Titan II center booster and two or more
solid-fuel rockets, each ten feet in diam-
eter, strapped outside. Total thrust (about
1.5 million pounds in this configuration)
would depend on how manvy and what
size solid-fuel rockets were clamped to
the sides. Titan I will be capable of
sending over fourteen tons into orbit,
thus approaching the lift capability of
Saturn C-1 being developed by NASA,

December 26, 1961-The Dyna-Soar
space-glider program received major em-
phasis as the DoD approved programs
designed to send an Air Force pilot on a
trip from Cape Canaveral around the
carth to Edwards AFB, Calif.

December 26, 1961—As of the cloze of
1961, USAFE had grown into the strong-
est American air command ever main-
tained outside the US in peacetime, mus-
tering 75,000 officers and airmen in four-
teen wings, and manning over 1,400 air-
craft,

{Continued on poge 251)
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December 26, 1961-The first of six
“Talking Bird” communication packages
was delivered to the Air Force Communi-
cations Service at Tinker AFB, Okla. Each
package will contain all the eqguipment
necessary to establish a communications
center in any remote area rolled into a
C-130 for rapid transport,

December 27, 1961-DoD indicated in-
creases of the SAC bomber alert force by
fifty percent and Minuteman production
capacity by 100 percent since January
1961.

December 27, 1961—The Defense Elec-
tronics Supply Center was established at
Gentile AFS, near Dayton, Ohio, to pro-
cure 1,000,000 separate common-use elec-
tronic items for the Anmy, Navy, and Air
Force.

December 27, 1961 —A reconnaissance-
strike mission for the B-T0 bomber (re-
designated RS-70) was disclosed. The new
mission reflected a shift of cmphasis from
a capability to detect known, fixed tar-
gets to seeking out and destroying mohile
and imprecisely located targets.

December 28, 1961—-A Titan 11 ICEM
was captive fired at Denver, Colo. The
complete airborne and ground equipment
was subjected to simulated Right condi-
Hons and the test achieved all objectives.
Titan 11, with a 330,000-pound thrust, is
planned as a booster to orbit a two-man
Gemini capsule.

December 29, 19681=The USAF tern-
nated design studies for the RF-105D re-
connaissance fighter and switched to a
reconnaissince version of the Navy's F4H
to be designated BF-110 and to be built
to meet Air Force tactical reconnaissance
requirciments,

December 29, 1961—Joint Task Foree 8
was established by the DoD to prepare
for resumption of atmospheric nuclear
tests under the control of the Defense
Atomic Support Agency (DASA).

January 1, 1962-The Air Force as-
sumed full responsibility for the Jupiter
IRBM which was transferred to it from
the Army Ballistic Missile Agency, which
went out of existence in an Army re-
organization.

January 1, 1962—The new Defense
Supply Agency became operational and
assumed command of seven commodity
and service agencies, including the Sub-
sistence Supply Agency, the Traffic Man-
agement Agency, the Petrolenm Supply
Agency, the Clothing and Textile Sup-
ply Agency, the Medical Supply Agency,
and  the National Surplus  Property
Bidders Control Office. The DSA also
assumed control of the Construction Sup-
ply Agency and General Supply Agency
which are not vet fully operational. Day-
ton Air Force Depot will become the
single manager for electromic and elec-
trical supplies and under DSA cognizance.

January 1, 1962—The 44th Strategic
Missile Wing, to be comprised of one
Titan and two Minuteman ICBM squad-
rons, was established with headguarters
at Ellsworth AFB, 5. D, Commanding of-
ficer designated was Col. Virgil M. Cloyd,
USAF.

January 1, 1962—MATS sct its ninth
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consecutive flying safety record in calen-
dar 1961 hy achieving a low-accident
rate of 108 for cach 100,000 fying hours
as compared to the 145 rate for the pre-
ceding vear,

January 1, 1962—The 380th Strategic
Missile Wing was activated with head-
quarters at Davis-Monthan AFB, Ariz. It
will become the parent organization for
the 570th Strategic Missile Squadron
(SAC), which will operate Titan ICBMs
in the Tucson, Ariz., area,

January 5, 1982—The “Instant ICBM"
program of the Air Foree was fully re-
stored to schedule when the seventh
Minuteman ICBM was fired from a con-
crete-lined silo at Cape Canaveral and
achieved the third consecutive success.
The nose cone landed in the planned
target area 3,200 miles downrange.

January 5, 1962—The Ballistic Missile
Early Warning System (BMEWS) was
formally turned over to the Air Defense
Command, with operational installations
at Thule and Clear. Alaska, The third
site, at Fylingdales Moor, Yorkshire, Eng-
land, is nearing completion. More than
2 400 private contractors participated in
the BMEWS construction project.

Janvary 9, 1962—Seven SAC ICBM
squadrons are now on constant alert, Gen.
Thomas 5. Power, SAC Commander in
Chief, told a Commander’s Conference
in Omaha, Neh,

January 10, 1962—The Air Force plans
to increase its regular forces to cope with
future cold-war flareups to preclude short-
term callup of Reserve or Air National
Guard units, according to Secretary Eu-
gene M. Zuckert.

January 11, 1962—An Air Force B-52,
flown by Maj. G. E. Evely and a crew of
eight, claimed the new world record dis-
tance in a straight line plus eleven new
nonstop distance and course speed rec-
ords in flving 12,519 miles from Okinawa
ta Madrid, Spain, in twenty-one hours
and fifty-two minutes without refueling.
The B-32 weighed 485,000 pounds at
takeoff and averaged 375 mph.

January 11, 1962—In his State-of-the-
Union address, President Kennedy called
for an increase in this country’s long-
range nuclear-tipped missiles by nearly
300 Minutemen and Polaris missiles.

January 19, 1962—The Air Force was
authorized to proceed with development
of a mohile midrange ballistic missile
{MMRBM) capable of deployment on
land or on surface ships.

January 19, 1962—RBased on Secretary
McNamara's congressional testimony, US
strategic retaliatory forces wonld include
243 Atlas and Titan ICBEMs, 800 Minute-
man, and forty-one Polarls submarines
capable of firing a total of 656 missiles.
Major reliance would also be placed upon
more than 1,000 aireraft including B-58s,
B-52s, and B-47s.

Janvary 20, 1962—-5SAC crews rman
through a Titan salvo-firing operation,
launching one “J" model from an under-
ground silo at Vandenberg AFB, Calif.,
and readying another for firing. It was
the first SAC combat-crew launching of
Titan,

January 22, 1962—Exercise Long Thrust
I, a seven-day maneuver involving the
transatlantic airlift of 5273 Amecrican
troops from the US te Germany, was
completed under US Strike Command
auspices. One battle group from the 4th
Infantry Division was airlifted by C-135
jets, from McChord AFB, Wash., across
the polar route to Rhein-Main Air Base,
the longest of its kind to be completed.

January 23, 1962—The second Atlas in
one week was launched suecessfully in
an operational training exercise after be-
ing raised to a vertical position from a
horizontal semihardened emplacement at
Vandenberg AFB, Calif,, by o SAC com-
bat crew.

January 24, 1962-Two Navy F4H
Phantom tactical fighters, newly desiz-
nated F-110A by the Air Foree, arrived
at Langley AFB, Va., for a 120-day loan
for orientation and evaluation.

January 25, 1962—The fifth Minoteman
lannched from a silo, the fourth consecu-
tive successful one, landed 3,000 miles
downrange from Cape Canaveral and met
all major test objectives,

January 27, 1962—Britain agreed to per-
mit the US to use Christmas Island for
a new series of atmospheric nuclear tests.

January 29, 1962—The final Air Force
Titan I few 5,000 miles down the Atlan-
tic Missile Range from Cape Canaveral.
The shot brought the Titan record at the
Cape to thirty-four successes, nine partial
successes, and four failures,

January 30, 1962—The last of six “Talk-
ing Bird” communications packages was
delivered to the Air Force Communica-
tions Service. Two were assigned to
USAFE, two to the Pacific, and two to
the ZI.

January 31, 1962—TFX final study con-
tracts were let by the USAF. This new
tactical fighter will be designed to meet
land-hased TAC and Navy carrier-mission
requirements,

February 1, 1962—DoD approved in
principle Project NMorthern Tier embrac-
ing the proposed joint use of selected
SACE Centers for civil air-traffic control.
Negotiations were begun with FAA to
move civil-air-traffic-control centers at
Great Falls, Mont,, and Minneapolis,
Minn., into the air defense SAGE centers
at Great Falls, and, in North Dakotn,
Minot AFB and Grand Forks AFB within
the next year.

February 13, 1962—The Atlas-E model
ICBM completed its test-Hight program
with a 7,000-mile strike down the Atlantic
Missile Range. The Atlas-E, already oper-
ational at Vandenberg AFB, Calif.; War-
ren AFB. Wyo.; Fairchild AFB, Wash.;
and Forbes AFB, Kan., showed an over-
all test record of nine successes, seven
partial successes, amnd two Ffailures,

February 15, 1962—Minuteman scored
its fifth straight silo-launching success with
a 3,900-mile fight down the Atlantic Mis-
sile range, 300 miles bevond any previous
silo-launched ICBM of this type. Major
test objectives: to gather data on heat,
shock, accoustic, and vibration cffects of
the subterranean firing of the rocket.

(Continued on following page)
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CONTINUED

February 16, 1962—A SAC combat mis-
sile crew successfully launched an Atlas
ICBM from Vandenberg AFB, Calif.

February 16, 1962—Titan III prelimi-
nary design study contracts for $3.3 mil-
lion were let. Titan I11 will consist of a
liquid-fueled Titan II with salid propel-
lant boosters as the initial stage and a
standardized upper-stage wvehicle atop.
Titan Il will develop over two million
pounds of thrust, about four times that
of Titan II and will be a “workhorse
booster™ to place in orbit a broad range
of payloads, including Dyna-Soar.

February 17, 1962—A basic defense re-
quirement for CONELRAD (Control of
Electromagnetic Radiation ) no longer ex-
ists. The DoD decided it was no longer
essential to minimize the use of nongov-
ermmment transmitters as navigational aids
to the enemy. CONELRAD has employed
two airwave frequencies—640 ke and 1240
ke—exclusively and these frequencies will
continue to be used for broadcasting civil
defense and emergency Instructions.

February 17, 1982—A flight-weight
solid-fuel test rocket fifty-three feet long
in five segments, and weighing 119 tons,
developed 600,000 pounds of thrust and
burned for ninetv-eight seconds during
a static test firing which set a record
thrust at Aerojet-General Corp. facilities
in Sacramento, Calif.

February 19, 1982—USAF claims for
international time-to-climb records were
made for its T-38 Talon supersonic trainer,
including: 3,000 meters (9,842.5 feet) in
35.62 seconds; 6,000 meters (19,685 feet)
in 51.429 seconds; 9,000 meters {29,527.5
feet) in B4.78 seconds; 12,000 meters
{39,370 feet) in 85.74 seconds. On March
6, 1982, these records were apparently
broken by a Navy F4H Phantom 11, “the
world's fastest jet aircraft,” guantities of
which are being purchased by the USAF.

February 19, 1962—The Air Foree
Space Plan, a ten-vear blueprint for
regaining the lead in military space tech-
nology, was given to a House committee
by Lt. Gen. James Ferguson, DCS/RAT.
The Space Plan foresees a military need
for rendezvous, docking, and transfer, The
USAF expects to depend on a manned
rendezvous vehicle, using the two-man
Gemini, built by NASA, as an initial
transport vehicle. The Space Flan was
sent to the Air Force Scientific Advisory
Board for review,

February 20, 1962—Lt. Col. John H.
Glenn, Jr., USMC, became the first Amer-
jean to achieve orbital spaceflight as he
rode a one-ton Project Mercury capsule
three times around the earth. Friendship
7 was boosted into a 17,545-mph, 85.20-
minute orbit, with an apogee of 1625
miles; perigee of 958.9 miles, by a 360,000-
pound-thrust Atlas. Colonel Clenn para-
chuted safely into the Atlantic and was
recovered by a Navy destrover 166 miles
enst of Grand Turk Island four hours and
fifty-six minutes after the flight began,

February 21, 1962—Secretary of Labor
Arthur J. Goldberg established a special
interdepartmental “task force™ to study
labor problems in the missile industry
and to review wage levels and other
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sources of potential disagreement to fore-
stall strikes,

February 21, 1962—The Air Force
launched a satellite from Vandenberg
AFB, Calif., that was successfully boosted
into orbit by a Thor-Agena-B combina-
tion. The object in orbit decayed on
March 9, 1982.

February 21, 1982—The Air Force and
Navy entered into an agreement under
which the Air Force will in FY "62 pro-
cure twenty-nine F4H aircraft together
with associated ground equipment and
spares. Both services agreed on a tenta-
tive procurement of about 270 aircraft
(AF designation F-110) through FY "64.

February 22, 1962—Exercise Banyan
Tree II1 got under way in the Caribbean
Bea area, US Air Force and Army ele-
ments of the newly established Strike
Command began a coordinated defense
against a simulated “aggressor”™ in Pan-
ama's Rio Hato training area. More than
1.000 airborne troops supported by troop
carriers, jet reconnaissance, and fighter
aircraft participated in the maneuver.

February 23, 1962—-DoD and NASA
signed an agreement that neither agency
would begin the development of a launch
vehicle or a space booster without the
written acknowledgement of the other.

February 23, I962—A Titan I was
raised to ground level just before launch
time from its underground storage in a
reinforced silo and launched successfully
from Vandenberg AFB, Calif., by a com-
bination contractor, AFSC, and SAC crew,
Purpose of the test launching was to con-
firm total weapon system reliability. Titan
I was programed to impact 4,000 miles
downrange into the Eniwetok target area,
but dropped into the sex 100-200 miles
offshore due to a malfunction prior to
first-stage engine shutdown,

February 23, 1962—The Air Force's
first portable nuclear powerplant went
eritical (self-sustained chain reaction).
PM-1 (Portable Medium Plant No. 1)
is located at Sundance, Wyo., and will
provide the prime source of electrical
power { 1,000 kw) and space heat (2,000
kw) to a radar squadron’s technical site
in the Warren Peak area of Wyoming.
PM-1 is under AEC control for a six-
month testing period after which it will
become the first fully operational ground
nuclear power plant in the USAF inven-
tory.

February 27, 1962—Discoverer XXXVIIL
was launched into orbit from Vandenberg
AFB, Calif., with a classified cargo. It
made sixty-five orbits in four days, break-
ing the previons record by one. It was
recovered in the air on March 3 about
200 miles north of Honolulu,

February 27, 1962—Cen. Curtis E. Le-
May, Chief of Staff, USAF, supported
fiscal 1963 appropriations for 300 Minute-
men ICBMs, instead of the 200 requested
by the Administration. He urged funding
of the RS-70 as a full weapon system vs.
limited development as a prototype. He
expressed concern that the US  could
maintain an “umbrella of strategic superi-
ority” when allocations to these forces
were scheduled to decline in the next

four years from the current eighteen per-
cent to an estimated eight percent of the
annual mational defense budget.

February 25, 1962—An Atlas-E was
hurled 4,000 miles across the Pacific Mis-
sile Range from an above-ground coffin-
type launcher, It was the first such launch
from Vandenberg AFB, Calif,

February 28, 1962—The Air Force
tested a steel cocoon TOO0-pound escape
capsule by projecting it from a B-58 fly-
ing over Edwards AFB, Calif., at 565
mph (Mach 080) by two 5,000-pound-
thrust rockets. The pilot, Edward J. Mur-
ray, experienced a twenty-six-second free
fall from 20,000 feet until his main para-
chute floated the capsule to earth eight
minutes after ejection.

February 28, 1962—A new Air Force
Begulation 35-9 on “Human BReliability™
listed nineteen categories of officers and
twelve of airmen who would be screened
for mental stability in order to retain
critical job assignments as fghter-inter-
ceptar pilots, missile commanders, nuclear
weapons specialists, missile maintenance
men, and others who handle nuclear
weapons. The regulation would help to
screen personnel who might through bore-
dom, impulse, or psychosis act in a way
contrary to the national interest.

March 2, 1962—An F-105 wing (the
355th Tactical Fighter Wing) was acti-
vated by TAC at George AFB, Calif., to
supplant another (the 31st TFW) which
would be transferred to Florida, TAC
will now have one Thunderchief TFW on
each coast for rapid deployment in either
direction in case of emergency,

March 2, 1962—Opermtion Bristle Cone,
a combined twelve-day Army-Air Force
training exercise, began on the West Coast
to test under simulated emergency condi-
tions the military strategic airlift capa-
bility to move 40,000 combat troops from
Fort Lewis, Wash., and Fort Riley, Kan.,,
to George AFB, Calif.

March 2, 1962—USAF reported that
an experimentd aboard an Agena had pro-
vided the first continuous data on the ac-
tual size and intensity of the inner belt
of proton radiation belt over the equator
at altitudes of from 300 to 3,000 miles.
USAF reported that center belt radiation
intensity was 600,000 proton particles
passing through one sguare inch per sec-
ond instead of 100,000 as previously esti-
mated,

March 4, 1962—A Project Stargazer test
aborted when its supporting 400-foot-
high plastic helium bag exploded two
hours after launching. A gondola loaded
with Air Force telescopic camera equip-
ment plunged into deep Sierra Mountains
snow in California.

March 5, 1962—A B-38 piloted by Capt.
Robert Sowers, USAF, set speed records
by making a round trip between New
York City and Los Angeles in four hours,
forty-one minutes, and 11.3 seconds. On
its East-West leg the Hustler beat the sun
across the United States, attaining an
average speed of 1,081.77 mph. Average
speed for the round trip, including turn-
around time, was 1,044.96 mph.

{Continued on page 255)
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Would you like a progress report on our thin
film program? We’re looking into everything
from new masking methods and process con-
trol equipment, to quantum detection and
cryogenics. [0 We're sold on thin film cir-
cuits. We like their promise of new econ-
omies in short-run production. The way you
can hold down tolerances on resistors and
capacitors. The freedom to choose and balance
the newest and best transistors. The way thin
film dissipates both heat and power. The
weight. The size. The speed. The whole new

potential for circuit design. And, most of all,

COLLIN 9

the reliability. [0 These advantages are evi-
dent from our studies into thin film materials,
techniques and applications. We're finding
ways to design our thin film circuits into space
communications, transportable communica-
tions, aircraft electronics, computers and other
applications. [J Already our thin film circuits
are filling contract requirements. 00 No
doubrt, your toughest development problems
can benefit from our experience

with thin film circuits. To learn m
how, Call Collins Radio Company, el
ADams 5-2331, Dallas, Texas. O w



HIGHLIGHTS OF THE YEAR

March 7, 1962—An Air Force satellite
was launched by an Atlas-Agena-B com-
bination from Point Arguello, Calif. Ac-
cording to a NASA report, a portion of
it achieved orbit and decayed on March
31, 1662,

March 7, 1962—Skybaolt ALBMs will be
furnished for our operating inventory of
more than 640 B-52s at a cost of over
51 billion, according to Presidemt Ken-
nedy. Advanced B-52 types will each
mount four Skybalts,

March 8, 1962—Minuteman scored its
sixth straight undergroumd silo-lavnching
suceess with a fight of more than 3,000
miles down the Atlantic Missile Range.

March 9, 1962—Titan IT was captive-
fired at full first-stage thrust of 430,000
pounds for twenty seconds at Cape Ca-
naveral preparatory to its maiden fight. Tt
burns liguid fuels which create no Hame.
Instead, intensely hot gases are emitted
from the combustion chamber. When op-
erational, Titan II will be used in a vari-
ely of space missions,

March 13, 1962—Project Stargazer suc-
ceeded on its second attempt to launch
a high-altitude, unmanned balloon to an
altitude of about 88,000 feet over Cali-
fornia. The balloon responded well to all
ground commands transmitted by radio.
It is intended to loft two men and a spe-
cially stabilized telescope to similar high
altitudes for astronomical observations,

March 14, 1962—The Air Force will
extend space surveillance to the moom
through a system developed by the Space
Track Besearch & Development Facility
at Laurence G. Hanscom Field, Mass.
There will be surveillince of orbiting
man-made or natural objects bevond the
earth’s nominal, low-altitude orbital arcas
out toward the moon.

March 14, 1962-Six candidates were
selected by the USAF for Dyna-Soar, in-
cluding four Air Force and two NASA
test pilots. Dyna-Soar Is designed to be
boosted into orbit by a Titan I1L

March 15, 1962—Maj. Donald K. Slay-
ton, USAF, was replaced by Lt. Cmdr.
M. Scott Carpenter, USN, on the next
Project Mercury orbital space Hight (MA-T)
after an Air Foree medical board and
civilian cardiologists found Major Slayton
to be subject to “erratic heart rate.”

March 16, 1962—The Air Force ac-
cepted the DoD ruling against expanding
the RS-70 program bevond three proto-
type aircraft previously approved. Secre-
tary Zuckert announced that Secretary
MecNamara's ruling is “binding upon us.”

March 16, 1962—On its maiden Hight,
Titan II streaked 5,000 miles downrange
from Cape Canaveral. Titan Il generates
430,000 pounds of first-stage thrust and
is powered by propellants that can be
stored for long periods. It is also designed
to be fired from underground silos.

March 20, 1962—RS5-T0 prototype con-
tracts providing for Fabrication of three
aircraft were awarded. Contract cost was
in excess of %37 million.

March 21, 1962—A bear strapped in-
side an escape capsule was ejected from
a B-58 traveling 870 mph at an altitude
of 35,000 feet, and parachuted to earth
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unharmed seven minutes, forty-nine sec-
onds later, It was the first Hme that a
living creature had been ejected from an
aircraft at supersonic speed.

March 22, 1962—Minuteman was sent
4,000 miles downrange from Cape Ca-
naveral in the seventh straight, and the
first night, launching from a silo.

March 23, 1962—The 47th Tactical
Bomb Wing flying B-665 was ordered
“phased down” in July 1962.

March 23, 1962—Project Stargazer sent
a 400-foot balloon aloft at Chico, Calif.,
with eguipment to take photographs of
planets in the clear atmosphere. It was
the second success in four attempts,

March 23, 1962—John F. Kennedy be-
came the first President to watch an ICBM
fired—an Atlas-D successfully launched
from Vandenherg AFB, Calif.

March 27, 1962—Warren AFB, Wyo.,
was selected by the USAF as headquarters
for its fifth Minuteman complex. A total
of 150 silos will be spread through five
neighboring counties in western Nebraska
and Wyoming. Earlier Minuteman com-
plexes under construction have head-
quarters at Malmstrom AFB, Mont.; Ells-
worth AFB, 5. D.; Minot AFB, N. D.;
and Whiteman AFB, Mo.

March 28, 1962—Cen. Curtis E. Le-
May, Chief of Staff, USAF, expressed the
Air Foree's interest in developing power-
ful light beams to intercept ICBMs in
flight. He told an audience at Assumption
College, Worcester, Mass., that space op-
eralions were not “merely an extension
of the use of nuclear weapons." He sald
national security in the future might de-
pend on armaments far different than
were known teday, hut they, too, would
not be considered to be ultimate weapons.

March 30, 1962—DoD will dispose of
ninety-seven additional base facilities in-
cluding eleven overseas outmoded mili-
tary installations,

April 1, 1962—USAF officially aban-
doned the giant Dhahran Air Base in the
Middle East when Col. Willard W, Wil-
son, Commander of the 2d Air Division,
turned the base back to Saundi Arabia.

April 2, 1962—The Air Force selected
a econtractor under monitorship of Rome
Air Development Center, N. Y., to begin
development of a phased array radar for
detection and tracking of satellites. Phased
array radar consists of radar beams aimed
electronically rather than mechanically,

April 3, 1962—The Air Force will pro-
cure twelve additional Thor space boost-
ers to meet future requirements. Since
January 1957 there have been 142 launches
of Thor with 111 suceesses, thirteen par-
tial successes, and cighteen failures,

April 4, 1962—Air Force proposals for
a Nuclear Detection System (NUDETS)
—a largely unmanned, Ffully automatic
network of detectors that will stick up
like periscopes from fifty-two shafts sunk
around the nation—were disclosed in con-
gressional testimony. NUDETS will be
able to spot nuclear bursts out to 100
miles, measure their shock effect, altitude,
and destiny. The information derived
would flow automatically to eight regional
data-processing centers. NUDETS will
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provide more precise information than can
be expected from the 100 bomb alarm
locations around the US.

April 6, 1962—The Air Force took de-
livery on the first two C-130E Hercules
transports which will substantially add to
Army-Air Force tactical mobility. The
C-130E can overfly the Atlantic with a
payload of 27,000 pounds,

April 6, 1962—"Yogi," a brown bear,
was successfully ejected from a B-38 fly-
ing 1,060 mph at 435,000 feet over Ed-
wards AFB, Calif.

April 9, 1962—A satellite emploving an
Atlas-Agena-B booster combination was
successfully launched by the USAF from
Point Arguello, Calif. The satellite carried
a number of test components, some of
them clossified. According to a NASA
“Satellite Situation Report,” this satellite
attained orbit and a portion of it decayed
on May 4, 1962 (G.C.T.).

April 10, 1962—New maintenance pro-
cedures utilizing computers which digest
information taken from cards have saved
the Air Force about 8155 million in main-
tenance costs. These procedures made
available for flying seventy-five B-32s
that were not available a vear before.

April 11, 1962—About 11,500 Air Force
BReservists who were sent overseas with
fighter units as part of the Berlin crisis
buildup in the fall of 1961 were to be
released by Aupgust 1963,

April 11, 1962—An Atlas was raised to
a vertical position from a horizontal semi-
hard (partially sunken) emplacement and
then launched by a SAC combat missile
crew at the Pacific Missile Range at Van-
denberg AFB, Calif,

April 11, 1962—A classified directive
has heen fssued curtailing the release of
information on military space wehicles.
From now on there will be no advance
notice on military satellite launches. Brief
announcements will be made after launch.
Later, after analysis, some additional in-
formation may be released. Military sat-
ellites will no longer have special names.
This policy does not apply to missile shots.

April 12, 1962—A Blue Scout vehicle
wis launched from Cape Canaveral with
a 300-pound payload intended to measure
ionization effects upon radio frequency
transmissions. First-stage burnout was
confirmed but second stage apparently
failed to ignite and the vehicle impacted
in the Atlantic.

April 12, 1962—The first assembly-line
Minuteman ICBM was completed at Air
Force Plant 77 in Utah. Missile stapges
and other hardware are manufactured in
Utah, Washington, and California and
will be shipped to this plant. Under pres-
ent plans, 800 “instant ICBM"” Minute-
men will be emplaced in silos.

April 14, 1982—The Air Force selected
propozals submitted by the United Tech-
nology Corporation for the 120-inch solid
motor and STL-ARMA for the guidance
efforts to be placed in Titan IIT which
will serve as a principal booster vehicle
for space projects in the decade ahead.
Contracts are contingent upon final pro-
grum approval.

{Continued on following page)
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CONTINUED

April 15, 1962—A rectangular atmos-
pheric testing area of 480,000 square
miles surrounding Christmas Island in the
Pacific was designated as a possible dan-
ger area by Joint Task Force 8. assigned
by Dol and AEC to monitor forthcom-
ing nuclear tests by the US.

April 16, 1962—DoD amnounced the
release before July 1, 1962, of 700 Air
Force officers and 12,300 airmen whose
enlistments or obligated terms of service
were “frozen” in August 1961 because of
the Berlin erisis.

April 17, 1962—DoD mechanism for a
five-vear program of balanced national
defense planning was made puoblic. Sec-
retary McNamara's plan creates for the
first time a completely coordinated long-
range defense program  embracing all
three  services. Henceforth, all  major
budget items submitted by each service
would be under continuous scrutiny in
each detail by the Office, Secretary of
Defense, which may permit speedup or
require a cutback as dictated by inter-
mational developments or technological
breakthrough.

April 17, 1982—A Thor-Agena-B was
suceessfully launched from Vandenberg
AFB, Calif. The Air Force made no fur-
ther disclosure of data concerning this
satellite. However, a NASA report subse-
quently indicated that this satellite at-
tained orbit. One object relating to this
launch decayved on April 20 and two
others on April 21,

April 17, 1962—MATS C-135B piloted
by Maj. David W. Crow established an al-
titude record of 47,171 feet with the pay-
loads: 15,000 kilograms (33,069 pounds);
20,000 kilograms (44.092 pounds); 25,000
kilograms (55,115 pounds); and 30,000
kilograms (66,138 pounds).

April 18, 1962—A MATS C-135B
piloted by Maj. Vernon W. Hamann es-
tablished a speed record of 615.59 mph
over a4 2.000-kilometer closed-course with
following payloads: 5,000 kilograms (11.-
023 pounds); 10,000 kilograms (22,046
pounds; 15,000 kilograms (33,069 pouncds);
20,000 kilograms (44,092 pounds); 25,.-
000 kilograms (55,115 pounds); and 30,-
000 kilograms (66,138 pounds).

April 15, 1962—The first Titan I squad-
ron was declared operational as SAC ac-
cepted from the AF Ballistic Systems
Division, AFSC, nine missiles sited in
the nation’s first underground hardened
missile hase at Lowry AFB, Colo. This
first Titan ICBM squadron is added to
seven Atlas ICBM squadrons, placing an
estimated sixty-three missiles in opera-
tional status,

April 18, 1962—The new Lockheed
C-141 jet transport was officially  desig-
nated Starlifter by the US Air Force,

April 19, 1962—The Skybolt (GAM-8T)
was launched for the first time from a
B-52 flving over the Atlantic Missile
Range. The fight was only partly success-
ful as the second stage failed to ignite
and the Skvbolt landed downrange far
short of its projected range of 1,000 miles.

April 20, 1962-Eight seasoned test
pilots, including seven Air Force officers
and one from the Navy, were picked to
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train for future military space projects.
These officers will be trained by the
USAF at Edwards AFB, Calif.

April 23, 1962—Exercise Air Cobra, a
week-long test of SEATO's tactical air-
power against a possible aggressor, began.

April 24, 1982—President Kennedy gave
the order to resume nuclear testing in the
atmosphere, to be conducted by Joint
Task Force 8 under the command of
Maj. Gen. A. D. Starbird.

April 24, 1962—A Minuteman ICBM
from a Cape Canaveral underground silo
exploded in the air about forty seconds
later by signal of the range-safety officer
when the missile deviated from its
planned course.

April 24, 1962—The first transmission
of TV pictures by way of an orbiting
satellite was accomplished by the Air
Force. The transmitting waves soared
1,000 miles from an MIT Lincoln Labo-
ratory field station at Camp Parks, Calif.,
to Echo I, a balloon which has been or-
hiting the earth for two vears, thence to
Millstone Hill, Westford, Mass, The sig-
nals traveled an estimated 3,000 to 4,000
miles in order to make their 2.700-mile
transcontinental jump. Success was at-
tained under difficult circumstances be-
cause Echo 1 had partly deflated and its
surface had become wrinkled due to con-
tinuous meteoric bombardment which re-
duced its reflection capabilities. The ex-
periment was successfully repeated on
April 26.

April 25, 1962—A US Air Force B-32
Ayving at about 530,000 fect in the Central
Pacific Ocean near Christmas  Island
drapped a nuclear cargo which detonated
with a force estimated in the intermediate
range of between twenty kilotons and one
megaton, This explosion marked the be-
ginning of Operation Dominic and the
end of a three-and-one-half-vear respite
by the US in atmospheric testing of
nuclear weapons,

April 25, 1962—Maj. Gen. Thomas P.
Gerrity, Commander of the Ballistic Sys-
tems Division, AFSC, said that the US
now stands even with the USSR in hallis-
tic-missile potential. He called this the
“pavolf vear” for bringing to fruition our
$17 hillion ballistic-missile programs.

April 25, 1962—The N-1536, a super-
sonic fighter, was chosen by the DoD for
use by selected countries under the Mili-
tary Assistance Program. The twin-jet N-
156 carries an Air Force designation of
F-5A and is similar to the Air Force T-
38, It can exceed Mach 1.4 in level flight,
carry over 3,000 pounds of external stores,
weapons, or a combimation of external
fuel tanks. In Mayv 1961 the N-156 was
the first US supersonic jet to take off and
land on a sod feld. Its armament will in-
clude bombs, guided air-to-ground mis-
siles, gun pods, and air-to-air missiles
such as the Sidewinder. Built by Northrop,
the N-158 is specifically designed to meet
the requirements of allied nations for an
economical, multimission aircraft,

April 26, 1962-The 1962 Bendix
Trophy went to the USAF for the record-
breaking fight of the B-58 Hustler on
March 5, 1982, which crossed the country

between New York and Los Angeles in
two hours and 56.8 seconds, averaging
1.214.71 mph,

April 26-May 8, 1982—A superpres-
surized balloon with a forty-pound pay-
load was launched from Chico, Calif., to
a T0,000-foot altitude which it main-
tained constantly for ten days before
landing on command near Cedar City,
Utah. The experiment was conducted
under aunspices of the USAF Cambridge
Research Laboratory.

April 26, 1962—Two satellites were
launched from Point Arguello, Calif. In
the first lnunch, a fourstage Blue Scout
rocket was used; in the second, an Atlas-
Agena-B was used. No official  details
were disclosed. However, a NASA report
indicates that one pavload decaved on
April 28, 1962 (G.C.T.)

April 27, 1962—The Air Force estab-
lished a Special Air Warfare Center at
Eglin AFB, Fla, under the command of
Brig. Gen. Gilbert L. Pritchard. The
Center is assigned to train USAF coun-
terinsurgency (COIN) forces,

April 27, 1962—An Air Force Missile
Combat Crew from the 564th Strategic
Missile Squadron, Warren AFB, Wyo,
successfully  launched an Atlas ICBM
from Vandenberg AFB, Calif.

April 28, 1962—The Air Force fired its
fourth military satellite in ten days from
the Vandenberg AFB, Calif., base area,
this one launched by a Thor-Agena-B
booster combination. No mission was dis-
closed. A NASA report, however, indi-
cates successhul orbit and subsequent de-
cay of two portions of the satellite, one
on May 1, the other on May 26, 1562
(both G.C.T.).

April 30, 1962—The X-15, piloted by
Joe Walker, climbed to a record altitude
of 246,700 feet for a piloted aircraft, just
short of the X-15" designed maximum
altitude and 26,700 feet higher than the
previous mark of 217.000 feet set by Air
Foree Maj. Robert M. White. NASA pilot
Walker managed to cut off the 57,000
pound-thrust engine after eighty-one sec-
onds of buming time. Another two ar
three seconds thrust might have sent him
as high as 300,000 feet. Walker's peak
speed of 3,489 mph, approached the
4,0893-mph record set by Major White
on November 9, 1961,

May 1, 1962—Constroction at Malm-
strom AFB, Mont., for the first five Min-
ptemen “fights” was completed ahead of
schedule. Each “flight” includes ten mis-
siles and a single launch control post.
Ground had been broken for the entire
Malmstrom AFB wing of 150 missiles
(three squadrons and fifteen “Hights™) in
March 1961.

May 1, 1962—A Deputy Commander
for Spaceflight was established in AFSC.
Maj. Gen. Osmond ], Ritland was named
to this post on May 23, He was assigned
to duty at NASA and charged with re-
sponsibility at the operating and manage-
ment levels for Air Force participation in
the manned space program.

May 4, 1962—President Kennedy wit-
nessed a spectacular air firepower demon-

{(Continued on page 253)
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...l HE WORLD’'S LABGEST, MOST ACCURATE
ACCELERATION TEST EQUIPMENT...BY GENISCO!

Genisco, Ine,, has developed the most advanced and sophisti-
cated test machine of its size ever designed. This giant
centrifuge, 88 feet in diameter, is now being fabrieated at
Geniseo’s Los Angeles plant for installation at the Holloman
precision
s, it will

Air Force Base in New Mexico. Watch-like in
yet capable of controlled acceleration up to 100 G

HEAVY-DUTY 1200 SERIES,
rugged but precise, is
avalilable with hydraulic or
electronic controls. Later
models feature accuracy
within 0.1% at any speed
sotting from 1 te 250 G.
Speeds: to 600 rpm. Radil
to 54%, Capacity: 150 Ibs,
dead weight, 20,000 G-lbs.

MODEL E185 CENTRIFUGE
has a range from 1 to 100
G at 72" radius (20 to
180 rpm) infinitely warl-
able. Capacity: 300-1b. pay-
load on each end of boom,
or 30,000 G-lbs.

equipment.

calibrate advanced guidance systems of inter-planetary space
vehicles, still in the laboratories, to within an accuracy of
three parts in a million and thereby supply an important
key to safe space travel. Genisco is the undisputed leader
in the development of advanced precision acceleration test

THE ELECTRONICALLY CONTROLLED 460
SERIES, which offers new levels of reliability
and accuracy in predicting ballistic and satellite
trajectories, is used in the nation’s major space
programs. It is fast becoming the military’s
standard of accuracy in research and develop-
ment, product testing, ete., on inertial guidance

| systems. The aceeleration test equipment fea-
j tures a turret platform, an internal micromster,

and a dynamic radius comparator. Active
radius: 100", Diameter: 21 feet. Acceleration
range: 0.25 to 25 G. Payload: 400 Ib.

MODEL C181 RATE-OF-
TURN TABLE. Simptlnhigr.
repeatability, and versatil-
ity make the CI81 ideal
for accurate production.
line testing and calibra-
tion. Tits to any angle.
Doubles as a precise low-
G centrifuge. Variable
;Inzu; 0. Cl 13‘121%3
egrees;sec. Capacity:
Ibs. dead weight.

g1 1

GENISCO ELECTRONICALLY CONTROLLED 931
SERIES and other of its class present the most
accurate method of testing inertial guidance sys-
tems in the G environments in which they must
later function, The 931 operates at any number of
discrete points within its range, while maintaining
a8 spatially stable platform for the test abject.
Range: 0.5 to 20 G (higher available), Radius of
rotation: 247, Capacity 25 pounds, 12* cube.
Rotational constancy of 0.001% of speed setting.

enisco
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For mobile
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ORSE,

TRAILERS

Successful completion of an impressive
list of projects for the armed services
and prime contractors proves Dorsey's
ability to produce trailers for elec-
tronics installations as well as for the
safe transportation of delicate cargo.
Our Special Products Division engi-
neers bring to initial-stage confer-
ences broad experience in special-
feature design as well as a valuable
knowledge of factors affecting per-
formance, production time and cost.
This division is available for complete
R & D assignments or to adapt existing

designs when feasible.

support equipment

Dorsey dulgnné and  built this air-transportable trailer to house
a Univac 1206 Real-Time computer and other iniricate electronics
equipment far m'l-::-ile-iraci:ing. Remington Rand Univae Division of
Sperry Corporation was prime confracter for the U. 5. Air Force.

One of the Navy's new aule-
matic carrier landing systems is
contiined in thess ';puf_lll trail- - i

ers Dorsey built for Bell Aerosystems Cbmpﬂnr Thizs land- baud wertion
of the AM-SPH-10 is for training. ﬂpurqh::r:. console and related
equipment are installed in one trailer and the radar units are in the
other, The radar trailer has two wide automatic roll-up deoors in one
side, which necessitated special structural design te control deflection.

Dorsey builds electronics trailers to any desired stage of completion and our engineers are
often called upon to design features to solve special problems. On numerous orders we have

prnvided such items as—

AIR CONDITIOINING & INSULATION = ACCOUSTICAL LININGS = WIRING
RACEWAYS AND PLUGS = POWER ENTRAMCE PAMELS =
MAMUAL LEVELLING JACKS  DEMOUNTABLE RUNMING GEAR + SPECIAL
MOUNTING PLATES

LIGHTING = LIFTING DEVICES s R.F. SHIELDING »

Contact:

Special Products Division

AUTOMATIC AND

Write for our brochure,
“Ground Support Equipment’

DORSEY TRAILERS/ELBA, ALABAMA (AREA CODE 205—TW 7-2241)

Subsidiary of The Dorsey Corporation




HIGHLIGHTS OF THE YEAR

stration at Eglin AFB. Two minutes and
twenty-two seconds after the President
pushed the “seramble™ button, six jet
F-101 Voodoo interceptors were airborne,

May 4, 1962—A Titan I ICBM was
raised from its underground silo and fired
into the Pacific Missile Bange to become
the one-hundredth missile launched from
Vandenberg AFB, Calif., since December
1958, including twenty-one Thor IRBMs,
thirty-two Atlases and five Titan ICBMs,
and forty-two satellites.

May 7, 19682—The Dyna-Soar research
program is to be upgraded to provide a
more mancuverable wvehicle, Secretary
Zuckert indicated in testimony before the
House Appropriatons Committee. The
availability of an additional $42 million
to a previous Administration request of
§115 million indicated increased DoD
interest in its own program to develop
the techniques of manned rendezvous in
space, instead of complete reliance upon
MASA orbital-rendezvous experiments.

May 7, 1962—Operation Quick Kick,
the largest exercise of its type held in
the US since the end of World War II,
brought together Army, Navy, Air Force,
and Marine units in a coordinated land-
sea-air triphibious assault on a beach-
head. The Air Force support comprised
elements of TAC and MATS and was di-
rected by Maj. Gen. M. A. Preston, Nine-
teenth Air Force Commander. General
Preston, a B-17 bomber commander in
World War II is the frst AF two-star
general to ¢arn Army paratrooper wings.

May 8, 1962—A second squadron of
Titan ICBMs was declared combat-ready
at Lowry AFB, Colo., by the Air Force,
giving the US a ready force of eighteen
Titans emplaced in underground silos.

May 8, 1962—"“The Effects of Nuclear
Weapons,” a report jointly issued by the
DoD, and the AEC, stated that high-
altitude nuclear explosions could “black
out”™ radio communications 1,000 miles
or more distant from the detonation re-
port. Such explosions could also be used
to jam tracking radars for several hours
and to shorten the range at which search
radar can pick up enemy bombers or
missiles. These disclosures pointed up a
principal reason for resumption of atmos-
pherc testing by the US—a desire to
explore the extent to which high-altitude
explosions could impair or disrupt a na-
tion's communications, defenses, and re-
talintory capability.

May 8, 1962—Maj. Robert Rushworth,
USAF test pilot, took the NASA X-15
through a protracted heat test and safely
withstood record temperatures of 1,250
degrees F. in a flight which achieved a
top speed of 3,524 mph. The cockpit was
armored with protective insulation and
cooled with liguid oxyvgen. In addition,
Major Rushworth wore a pressurized
flight suit of silver nylon.

May 9, 1962—MIT scientists under
USAF sponsorship successfully hit the
moon with optical maser rays on thirteen
separate occasions. The high-energy rays
fired by the maser (microwave amplifica-
tion by stimulated emission of radiation)
could blind a person in 1/2,000 second
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at 100 yards, and suggest possible mili-
tary applications for this device.

May 10, 1962—Bomarc-A completed its
flight testing begun three years ago by
intercepting n supersonic F-104 150 miles
distant from itz Eglin AFB, Fla., launch-
ing point. Bomarc-A is assigned to the
bases in the Northeastern United States.
It has a range of more than 200 miles

- and an altitude capability in excess of

eleven miles. Bomare-B with a range
about twice that of Bomarc-A is still
being tested.

May 10, 1962—Titan III will include
a fourth stage to be powered by liquid-
fuel engines, the Air Foree revealed. This
stage contains the guidance system and
controls the entire Titan IIT system dur-
ing boost.

May 10, 1962—DoD will conduct an
intensive analysis of what new military
space systems may be needed, according
to Deputy Secretary of Defense Roswell
L. Gilpatric.

May 10, 1962—Anna 1A, a triservice
geodetic  satellite, was  lnunched from
Cape Canaveral by a Thor-Able-Star
booster. The satellite contained an Air
Force “Flashing Light” for optical meas-
urements, a Navy instrument for doppler
measurements, and an Army transponder
for radio-ranging data. These three types
of observation were intended to provide
independent measurements for a high de-
gree of geodetic accarmey. Anna 1A failed
to orbit because of a probable second-
stage ignition and separation failure,

May 11, 1962-An Atlas ICBM was
raised from o horizontal semihardened
emplacement and successfully launched
from Vandenberg AFB, Calif., by a mis-
sile combat crew of twelve men from
SAC's 565th Strategic Missile Squadron.

May 11, 1962—A Minuteman was fired
from an underground silo at Cape Canav-
eral landed 3,000 miles downrange, and
fulfilling all major test objectives.

May 15, 1962—The Air Force Logistics
Command announced the elimination of
its last permanent Air Force overseas
logistics Facilities with the closing down
of Air Materiel headquarters at Tachi-
kawa, Japan, and Chateauroux, France,

May 15, 1962—A satellite was lnunched
from Vandenberg AFB, Calif., using a
Thor-Agena-B  combination, the same
hooster which has sent previous Discov-
erer satellites into orhit. No Air Force
announcement was made concerning the
nature of this shot. A NASA report in-
dicated a successful orbit. One portion of
the satellite decaved on July 3, 1962;
another portion decayed on July 13, 1962
(both G.C.T.).

May 16, 1962—Gen. Frederic H. Smith,
Vice Chief of Staff, USAF, was to retire
shortly as the result of a vascular system
disorder, characterized by sustained hy-
pertension. Gen. William F. McKee,
Commander, AF Logistics Command,
will become Vice Chief of Staff, effective
July 1, 1962,

May 16, 1962—During a presentation
reqquested by Congress, General LeMay
stated the need for $491 million for the
further development of the RS5-T0 in

CONTINUED

testimony before a Senate Approprintions
Subcommittee. General LeMay said the
program had been “slowed down at least
four vears.”

May 16, 1962-Twelve Air Force
F-100s from the 510th Tactical Fighter
Squadron, Thirteenth Air Force, Hew in
from the Philippines to become the first
arrivals in Bangkok, Thailand, as a result
of the President’s order of May 12 to re-
inforce Southeast Asia in the face of
renewed Communist aggression in Laos,
Other USAF units in the mobile strike
force included RF-101 recee planes from
the 15th Squadron (based on Okinawa)
and the 45th Squadron (based in Japan),
plus C-130 and C-124 transports and
KB-50 tankers, along with communica-
tions and air-rescue detachments.

May 17, 1962—The Air Force began
Operation Jungle Jim, sending sixty Air
Commandos to the Panama Canal Zone
to tranin Latin American forces on coun-
terinfiltration and guerrilla  activities.
They comprised one of two units which
completed training at the Air Force's
Special Air Warfare Center, Eglin AFB,
Fla.

May 15, 1962-A Minuteman ICBM
was Inunched from Cape Canaveral 3,000
miles downrange to a predetermined tar-
get area. This was the eleventh success
in fourteen attempts.

May 23, 1962-The Air Force Cam-
bridge Research Laboratory launched a
150-foot balloon made of 001-inch-thick
plastic. The test, intended to provide
data for better research balloons, will
send the balloon to an altitude of 117,000
feet for o fiftv-hour perdod,

May 23, 1962—A solid-propellant Blue
Scont rocket propelled an Air Force
payload toward space from Point Arguel-
lo, Calif. No official disclosure was then
made as to the purpose of the shot or
whether it was intended to orbit the
earth. A NASA “Satellite Situation Re-
port” subsequently indicated that the
payload did not attain orhit.

May 24, 1962-Lt. Cmdr. M. Scott
Carpenter, USN, became the second
American to orbit the globe. His three-
orbit trip in Awrora VII ended in a pe-
riod of uncertainty as Commander Car-
penter overshot his target area in the
Atlantic Ocean by about 250 miles. He
accidently left on a manunl control sys-
tem as he switched to a fly-by-wire sys-
tem. This left him short of fuel to con-
trol his spacecraft's position. As his
capsule came down in the water, two
USAF paramedics frum the Air Rescue
Service jumped to assist him and to keep
the capsule aflcat until a Navy helicopter
arrived and picked up the Astronaut.
The Hizht was also noteworthy becanse
the Atlas booster performed well within
nominal programed limits and sent the
capsule into orbit. There were no tech-
nical holds.

May 24, 1962—An accident resulting in
an explosion of liguid oxyvgen wrecked
a Titan missile beéing readied at a nearly
completed underground silo near Beale
AFB, Calif.

(Continued on page 261)
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tracker, seeking a navigational “fix,” will
identify the star Canopus simply by the
amount of energy it generates,

Other Hughes work in infrared covers the
entire range of both systems and compo-
nent research, development and manufac-
ture. Now in progress are systems for anti-
ballistic missile defense, anti-submarine
warfare, bomber defense, and tactical weap-
ons control. Simultaneously, Hughes is
supporting the rapidly expanding infrared
technology with the development and
quantity production of highly advanced
detectors,optical componentsand cryogenic
SVIICINS.

In total, these activities represent one of
the most important reservoirs of infrared
capability in our nation—wholly devoted
to helping man productively use the light
he cannot “sce.™

HIGHLIGHTS OF THE YEAR

CONTIMUED

May 208, 1862—The F-1 liguid-fueled
rocket engine was fired at full power for
the frst time at Edwards AFB, Calif.,
and attained a thrust in excess of 1.5 mil-
lion pounds in a test lasting two and a
half minutes. The F-1, the most power-
ful rocket engine d{"li']lii'ﬂ.'l’.l in the West
to reach advance test-firing, will send
Saturn in Hights to the moon and other
space destinations.

May 28, 1962—A chapter in Air Force
history was closed when the last turbojet-
powered GAM-72 Quail was delivered to
SAC. Quail was used as a penetration
aid by B-47 and B-32 bombers.

Mav 20, 1962—DoD and NASA signed
an “Agena-D Agreement” which would
permit the DoD to develop a standard-
ized Agena-D stage for joint use with
the Atlas and Thor first stages. Agena-D
is designed o use present ﬁi-.:]ﬂ-]'-:ln'.l'u.
equipment, to  emphasize  simplification
in vehicle design, to employ production
technigues that will allow adaptability
to advanced components without basic
desirn change, and to permit lower cost
and firm scheduling of space shots.

May 29, 1962—The Air Force launched
a satellite emploving a Thor-Agena-B
combination from Vandenberg AFB,
Calif. It was the same combination pre-
viously wsed to lonnch the Discoverer
series, The Air Foree declined to identify
this shot. A NASA report i1|!a$r|'|a||_'|12=‘_.'
indicated that it attained orbit. One por-
tion decaved on Jume 2, 1962 another
portion June 11. 1962 (both G.C.T.).

May 30, 1962—The US will triple its
ICBM force by the end of 1962, accord-
ing to congressional testimony of Maj.
Gen. Thomas P. Gerrity, The SAC force
will increasze from six Atlas and one Titan
siquadrons to o total of nineteen sgquad-
rons, including twelve Atlas and six Titan
siquadrons. plus o ffty-missile squadron
of the solid-fueled Minuteman ICBMs.

Mav 31, 1962—A Blue Scout booster
combination space probe was launched
from Point Arguello, Calif., by the Air
Force. No details were released.

May 31, 1962—An Air Force superpres-
sure  balloon made a  record-breaking
nineteen-day flight at a constant altitude
I:.l!: GE, 000 fi..'t‘l i i test l;,'l.li'li,l1|.l.,'h"";|. i‘!n}.'
Cambridge Rescarch Laboratories. The
balloon was launched from Kindley AFB,
Bermuda, and londed by mdio command
in the Pacific, near Iwo Jima, 3,600 miles
west of Hawail, covering a total of 9,300
miles,

June 1, 1962—The Air Foree launched
a satellite with a Thor-Agena-B booster
combination from Vandenberg AFB, Calif.
Mo official information was released about
the shot other than the Fact that it car-
ried o ten-pound transmitting radio satel-
lite (OQscar IT) piggvback. A NASA “Satel-
lite Situntion Heport™ indicates successful
orbit and that three portions of the satel-
lite separately decaved on the following
dates: June 8, June 21, and June 28, 1962
(G.C.T.).

June I, 1962—Maj. Robeért M. White,
USAF, tested the X-15 rocket I_]L;[:r_— at
3.675 mph and 132,600 feet at a twenty-
two-degree “ungle of attack™ for reentry

in order to test the ability of the craft
to withstand high temperatures and buf-
feting,

June 3, 1962—A Thor booster carrving
a nuclear payload was launched just be-
fore midnight over Johnston Island in the
Pacific. A malfunction in the Thor’s track-
ing svstem necessitated destruction of the
missile and its contents shortly after lift-
off. The debris fell harmlessly into the
ocean. There was no nuelear detonation
and no injury to personnel or damage to
installations.

June 4, 1962—The HX-2 long-range
helicopter was selected by the Air Force
for production. This vehicle is designed
to carry 4 minimum of 5,000 pounds for
200 nautical miles or 2400 pounds for
TO0 miles.

June 6, 1962—Two MATS C-1245 com-
pleted an airdrop of 1,543 tons of corn
to 55,000 hungry inhabitants in the se-
verely flooded Ruofijfi River delta area in
Tanganyika, Africa. The C-124s5 made
seventy=seven  flights,  dropping  about
twenty toms of corn on each mission,

June 6-7, 1962—A SAC B-532H landed
at Sevmour Johnson AFB. 5. C., to com-
plete an 11,.303-mile closed-circuit fight
without refueling in twentv-two hours,
fiftv-cight minutes to exceed the previous
waorld nonrefueled record of 10,078 miles
set by a B-52CG in 1980. Another record
was set for distance by this heavvweight
class C-1, Group 1 aircraft.

June 7, 1962—NASA pilot Joe Walker
took the X-15 through a giant fshhook
curve to pioneer a new landing maneuver
that will be adapted” for Future space-
ships. The X-15 hit speeds up to 3,672
mph as the plane wius subjected to and
-i1I|:'-:'|'-\.:1h1|]:." met extremes of heat and
stress in Bight.

June 7, 1862—A Titan 11 ICBM
launched on a 5.000-mile programed test
flight from Cape Canaveral. Following
second-stage ignition, telemetry contuct
with the missile became ermatic and the
pavload fell short of intended impact area.

June 8, 1962—Zena, a 1[|-[~||4H1|t|;] chim-
panzee, was safely ejected vin new rocket-
powered escape capsule from a B-58
traveling at 1,060 mph. This test was a
prelude to ejecting o man from an air-
craft at supersonic speed.

June 8, 1962—A Minuteman ICBM was
successfully fired from a Cape Canaveral
underground silo and landed about 3,000
miles downrange in the Atlantic,

June 8, 1962—The full %491 million
requested by the US Air Foree for the
RS-T0 program was restored to the FY
‘83 budget by the Senate Appropriations
Committee, as against 3171 million ealled
for in the Administration budget which
provided for continned development of
partial prototyvpe of the XB-70.

June 11, 1962—The Project Advent
communications satellite program under
Army direction was reorganized. The Air
Force was directed to conduct research
on two smaller communication satellites
continued on o modified scale. The weight
of the payload was reduced to permit use
of the existing Atlas-Agena booster,

{(Continued on poge 263)
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Any equipments or components you are producing for nussile weapons systems can
be analyzed for Radio Frequency Interference by Capehart’s INTERDICT* Division.
Under our analysis procedures, RFI is computer-predicted on finished products,

prototypes, or preliminary designs. Every item of electronic equipment which produces
radiated or conducted RF signals is considered a transmitter, and every electronic
equipment which is subject to malfunction as a result of exposure to conducted or
radiated spurious signals is considered a receiver,

RFI ANALYSIS & PREDICTION BY COMPUTER!

We will make specific recommendations and provide design changes to bring vour
equipment within the RFI specifications or inform you if it is already within standards,
Capehart's mnTERDICT Division performs this same service for any other type of
installation, site or system where RFI may be a potential problem. Our approach in
RFI diagnosis of over-all operational requirements utilizing computer programming has
been proven on a number of electronic equipments, missile systems and military sites
including Cape Canaveral and Vandenberg AFB.

» Engineers interested in joining Capehart's INTERDICT Division, or in other opportunities at Capehart,

are invited to contact our Professional Recruiter, at the address below.

% Interference Detection and Interdiction by Countermeasures Team

COMPLIANCE WITH CURRENT MIL SPECS: MIL-I-26600 « MIL-I-6051 » MIL-I-5181D

INTERDICT DIVISION

CAPEHART CORPORATION, Dept. 8 + 87-46 123rd Street, Richmond Hill 18, New York » Hilckory 1-4400




HIGHLIGHTS CONTINUED

June 13, 1962—An Air Force H-43B
Huskie helicopter piloted by Capt. Rich-
ard H. Coan, USAF, broke the world’s
record for distance Hight when it flew
656258 miles over a twenty-five-mile
closed course. The previous record of
625464 miles was established by a Buos-
sian helicopter in June 1980. The new
recaord was submitted to the FAI for
vernfication.

June 17, 18962—The Air Force launched

a pavload toward space with an Atlas- SIERRA-PRODUCED

Agena-B booster from the Point Arguello,
Calif,, facility. The object successfull TO U.S.A.F. SPECIFICATIONS
orhited the earth and decaved the fol- T
lowing day, according to a NASA “Satel-
lite Situation Report.”

June 18, 1962—Another payload, this
one launched toward space by a Thor-
Agena-B booster, went up from Vanden-
berg AFB, Calif. This Air Force satellite
achieved orbit, according to a NASA
“Satellite Situation Heport.” One portion
decaved on July 12, another on July 14,
1962 (both G.C.T.).

June 18, 1962-—The Air Force an-
nounced tests of a device called SMU—
“self-maneuvering unit”—that would en-
able an Astronaut to leave his vehicle,
move around and work in space. The
tests will be conducted in a KC-135 jet
capable of simulating zero-gravity for
two minutes at a dme. The pack is de-
signed to permit an Astronaut to transfer
from one .l.p.n_g:_a'hi];. to another or to move
large sections of a spacecraft during as-
sembly work. The SMU includes a com-
plete life-support system for a four-hour
mission,

June 18, 1962—Aerospace Rescarch
Pilot School began a seven-month course
to train seven Air Force and one Navy

officer for future space missions and proj- TYPE HGU-ZA;P

ects. This is the second space-training
eourse given at Edwards AFB, Calif., but HELM ET
the first for potential “opemational”™ per-
sonnel.

June 18, 1962—Operation One Shot 11 - MEU-S/F MAEE MOUKTED ON HELMET
dropped 450 paratroopers into a Florida
cow pasture, 1,000 miles away from their

Features outstanding protection against penetration, impact and high
home base, as Strike Command demon- and low temperature extremes. Light in weight, with_ aislibn ﬂfet},} ki
strated its quick-reaction capability. The comfort. M SIERRA type MBU-5/P oxygen breathing mask available
Army and USAF units participating were in four sizes for universal application. Broad full facial flap permits
first alerted thirteen hours before the better seal for high pressure breathing security under all flight con-
drop was made and the operations com- ditions. Other masks available for use with either demand or pressure

pleted. : y breathing systems.
June 19, 1962 — Astronaut Virgil 1. Gris- i

som, Captain, USAF, received the first o l

Gen, Thomas D. White Space Trophy i For deseriptive literalure on

from Secretary of the Air Force Eugene SIERRA BER DN = £y . i .
M. Iun’.'kv:ll !ulr his ":I||Lhm1|dis|:l-5 contribu- s, SIERRA @ Sierre aerospaee graiets, sorite for

" Il o
: v » " sygencering t4 Catalo
tion to the nation's progress in agrospace, o OXYGENEERING Ozygenee LA g

*'
June 20, 1962-A Thor missile with a *r

nuclear payload was launched in the ; , =
Central Pacific. but both were destroyed A fusion of engineering and technological
just seconds after launching because of proficiency in the solution of equipment and M
a malfunction in the system. Some debris systems problems arising from the extreme
Enﬂil I:l]l'ii !i-e'l’.'li'l'll.l.] Ltﬂnir tao ~._1-lI] off a requirements of the space age. Military ENGINEERING CO.
rocket-borne  nuclear device Fell onto : oot
- apencies and civilian manufacturers depend :
Johnston Island. The remainder fell into é P ¥ 89-137 East Montecito
- ) on SIERRA for design, development and
the oeean. There was no damage to the : ¢ e fananiy -ty
launching or injuries to any persomnel pmduct!nna :.'-rEu'.':.l.l:ln Mechanical, E_'Et ro-
involved. mechanical, hydraulic and preumalic Sys-
June 22, 1962—The last and the 744th tems, or components. When you requie | See The Sierra Products
B-52 ]:_.!'l:_ltl..HL'K'l':l for SAC came off the |r_nagina'||ue engineering, design and produc- Ih‘x;:‘!ug—ﬂmn‘h 909
(Continued on following page) tion techniques—contact SIERRA.

Sierra Madre, California
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CONTINENTAL
TURBINES

for Rotary-Wing

or Fixed-Wing
Aircraft

Cost Less to BUY
Less to INSTALL
Less to RUN

Less to MAINTAIN

Model TT2-T-2
Shaft Turbine
500 hp .. . 210 Ibs.

Continental turbines for light and medium
aircraft embody design principles, as well as inherent
ruggedness, already amply proved in rigorous military use.
Whatever the application—helicopter, or VTOL or conventional
type fixed-wing plane—they place at the designer's disposal

a combination of superiorities not merely exceptional, but
actually available nowhere else. These include low installed cost,
economical operation and upkeep, and most important of all,

the day-after-day dependability which their major components

in related turbine series have demonstrated in upwards

of a million miles of flight.

WRITE FOR COMPLETE
INFORMATION

CONTINENTAL AVIATION AND ENGINEERING CORPORATION
12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN
SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION

WESTERN SALES OFFICE: 18747 SHERMAN WAY, RESEDA, CALIFORNIA

HIGHLIGHTS

CONTINUED

Wichita, Kan., assembly lne of The
Boeing Co.

June 22, 1962—-The 8350th Strategic
Missile Squadron, the third Titan squad-
ron to become operational, was accepted
by SAC at Ellsworth AFE, S, D,

June 22, 1962—The Air Force launched
from Vandenberg AFB, Calif., a satellite
employing a Thor-Agena-B hooster com-
bination. A NASA report indicates this

| satellite attained orbit and decaved on

July 7, 1962 (G.C.T.).

June 25, 1962—The Air Foree Academy
will acquire a basic research laboratory
under supervision of the Air Force Office
of Aerospace Research. The lnboratory
will be the first such facility to be estab-
lished at a service academy. The labora-
tory will be operative in the fall of 1962,
and will cost $850,000 annually to oper-
ate in two felds—chemistry and servo-
mechanics.

June 26, 1962—The X-20 supplanted
“Dyna-Soar” as the Air Force designation
for an experimental winged vehicle that
will be shot into space by the Titan III
and be able to glide down to earth after
making a2 number of orhits:

June 27, 1962—The X-15. flown 1:_\-‘
NASA pilot Joe Walker, streaked at 4,105
mph along the fringes of space, and there-
by accidentally surpassed the speed rec-
ord of 4,083 mph for a manned, maneu-
verable alreraft in o test high over Ed-
wards AFB, Calif. The flight was intended
to study behavior of the craft in a tech-
nigue to be used by space vehicles to
brake their return to the atmosphere,

June 27, 1962—A Thor-Agena-B booster
combination launched a pavload toward
space from Vandenberg AFB, Calif. A
NASA report indicates that this satellite
successfully attained orbit.

June 29, 1962—A Skyvbolt projectile
failed to ignite after it was launched by
a high-flying B-32 and plummeted into
the Atlantic. It was the second flight test
of this strategic missile to go awry, al-
though the first test on April 19, 1962,
achieved a partial success.

June 29, 1962—An all Air Force team
fired a Minuteman ICBM from an under-
ground silo at Cape Canaveral about
2300 miles downrange. It marked the
eleventh success in thirteen silo launch-
ings.

June 28, 1962—Simultaneously, at Van-
denherg AFB, Calif, the Minuteman
passed its first ground tests of coordina-
tion of an operational-type model with
underground launch and control facilities
preparatory to remote controlled actual
flight tests of operational versions of this
ICBM which are to be conducted later
in 1962,

June 29, 1962—USAF awarded a con-
tract for two high speed X-19 VTOL air-
craft which will be used to explore VTOL
characteristics on behaW of the triservice
V/STOL Transport Development pro-
gram. The X-19 is a twin-engine, tandem
high-wing aircraft with four tilting pro-
pellers mounted in nacelles at the wing-
tips, and is designed to cover a range of
speed from O (hovering) to 400 knots in
conventional Hight.—Exp
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PROJECT: PROVE RELIABILITY

This research specialist is subjecting a military power pack-
age to programmed torture. Purpose...establishing design
and hardware reliability. This type of practical research was
applied to the development of a 700 HP aluminum compres-
sion ignition engine weighing about four pounds per HP.

A standard procedure at Caterpillar, testing of this type
is used regularly with new components, engines and vehicles.
A new facility has been completed which will expedite these
engine testing programs through the built-in fuel, water,
exhaust, control and instrument systems.

A six-winged building of 164,000 sg. ft., the new Engine
Fi gsearch and Development Laboratory houses a complex of

2 testing cells where a wide variety of engines can be tested.

Each cell is air conditioned to 75° Fahrenheit and is main-
tained at a slight vacuum. Each has its own inertia block
to eliminate the transfer of vibration from one test zone to
another. Each is completely soundproof. The researcher
and the engine are separated by thick pane glass panels.

During testing, an automatic console control permits the
researcher to subject the engine to any of the many stresses
and strains it could encounter during its work life. With
the flick of a switch or the turn of a dial, the specialist can
adjust the water temperature of the cooling system, the
horsepower, the oil and fuel pressure, the RPM, the load and
torque, or many other conditions.

The effect these changing conditions have an the engine's
performance is accurately measured at the console. Test
results are correlated—and often predicted—Dby digital and
analog computers. The analysis of these results is combined
with the findings of a physical examination of individual
parts for ways to provide maximum reliability.

Another building soon to be ready at the Technical Center
is the Gas Turbine Engine Laboratory. Here will be housed
facilities for the research group which has been exploring
this exciting new engine concept for the past five years.

When the Center is completed it will consist of six
buildings. It will house 1400 engineers, physicists, applied
mathematicians, chemists, metallurgists, instrumentation
specialists and laboratory technicians who are part of the
Caterpillar research and development team.

It will provide needed additional space and facilities for
the intensive research currently going on in metal fatigue,
high-speed rotational phenomena, fluid mechanics, fuels and
lubricants, special studies in basic materials, and dozens
of other projects.

This type of research helps assure you of effective per-
formance, with minimum maintenance, from specialized ve-
hirle: such as the AUET and eight-ton GOER vehicles, and

ew-concept power packages such as the LDS-750 and LVDS-
IIED aluminum engines.

For more information about how Caterpillar's expanding
R & D facilities can contribute to the solution of your ground
mobility problems, write Defense Products Department,
Caterpillar Tractor Co., Peoria, lllinois.

CATERPILLAR

Calmtpillat and Caf sre Registersd Trademaris of Caleepillar Tractor Ca.

P
Litd, C
Glasgow -

Catarplilar




NOW, SAVE 20% ON MODERN
GUERRILLA WARFARE

L]
and recel'e F R E E GRAMD OLD LADY, THE STORY OF THE DC-3
by Lt. Col. Carroll V. Glines, USAF, and L1, Col.
th h k I' t d Wendell F. Moseley, USAF, reteil $3.95, mem-
any n er nn Is E ber's price $3.50. The DC-3 has flown mare
miles, carried meore cargo and possengers, ond
th' performed more “impossible” feats than any
nn Is page- other airplane in the world, Mo bamber, it faw
at least one missien and blew up o convoy of
X . = Jopanese trucks. Mo fighter, it hos of least one
* .. guerrilla warfare (has) since 1945 loponess “Zera” to its credit. A fascinating,
constituted the most active and constant fost-paced story about on airplane, the men
threat to free world security.” President and weman whe hove Nows i, ond ‘many
; amozing adventures they hove shared.
MODERN Kennedy, Ijammry 1961, A
GUERRILLA WARFARE “In guerrilla warfare, as in other forms THE LEGACY OF HIROSHIMA by Dr. Edward
edited by Franklin Mark Osanka, of warfare, there are many things that Teller with Allen Brown, retail $4.95, member's
320 pages, retail $7.50, member's can be done well h}- men and equipment price 5425, The “Fother of the H-bomb"
price $6.25. . « d . . launches inte a frankly confroversiol call for
in the air. . . . [ would like to see you i : .
A - - ; " . e greatest pousible nuclear effort, offensive
familiarize yourself with the literature on this form of warfare.” Gen. Curtis cnid dabanivr Eward Teller: bolouss Thit e
E. LeMay in AIR FORCE INFORMATION POLICY LETTER FOR COM- must be ready fo use nuclear weapons in limited
-"f.-‘LTBERS, A’P”‘j _li!;l‘rj:l warfore; tha! we must prepare to survive all-
Tndaj‘. J1.I--'IJ£.‘|1 0,000 ;_"uner]r;an tmnpﬂ.r_i'ucludmgt USAF units, are I'!r.lpm_g :r:' I':;'!:I'::'":“mh.x:’:,:;;ﬁ‘:':’“:::,. ";::l:_'
South Vietnam help itself, when the USAF has just set up the bpﬂf:]ul .',"" fired and why Russia may very Fkely bs ahead
Warfare Center, Eglin AFB, Fla., when American forces are moving into in the nuclear arms roce.
Thailand across the river from Laotian guerrilla units, the subject of guer-
rilla warfare is more important than ever before. MODERN GUERRILLA JU'UIIIP:ET OF THE G'ISANT!-, THE 5TORY EI:F THE |
WARFARE is the first book to probe guerrilla "Wars so extensively e ram:] :f?m:f;l'::i:“;‘ F':;:E umsl:;' ;:';;_ “:;::
the afrfy one not restricted to a single area. Its thirty-seven ca:_ltnhutmns ber's price $3.95. The fascdinating story of the
by military and political experts will give you a new understanding of how B-29 Superfort . . . from the gamble behind
slash-and-run techniques can paralyze nations. its production fo the long chonce token by Gen.
Here, for example, are the guerrilla handbooks of “Che” Guevara and Lenin, Curtis LeMay when he ordered all 399 planes
=Lyl - = : i % stripped of armor ond guns inte the air for
a31d analyses of Mao Tse-Tung’s strategy for revolution (basic reading for a loag-rangs alfack on Tokyo: )
US military planners). Here is the whole documented record of Communist
mastery of guerrilla warfare in Russia, China, the Philippines, Malaya, Indo- A HISTORY OF THE SOVIET AIR FORCE by
China, Laos, Vietnam, and Greece. And here, also, are highlights of non- Robert ;uln;n? retail $7.50, member's price
Communist conflicts and the book concludes with presidential adviser Walt fﬁl‘?ﬁ' o full mesp of Ression airpower de-
g _ L 3 (et elopment—from the prewar Crorigt days, to
W. Rostow’s summing up of a bold US program for counteraction. You'll World War Il, Kores, ond the present-day
find MODERN GUERRILLA WARFARE fascinating reading, valuable rocket-rattling of the cold war. A complete
knowledee, explonation of Soviet doctrine, strategy, tockics,
= training, erganization, and technelogy as they
You can get your copy and a free book through the AeroSpace Book Club. Here's how have shifted throughout the years.
the club works. There are six military affairs or acrospace selections a year, chosen
by our editorial board. You receive a review of the hook and a list of alternate selections. DICK BONG., ACE OF ACES by Gen. George
You decide whether you want the selection or an alternate or no book at all. Special C. Kennsy, USAF (Ret.), raiil $2.95. membar's
members” prices average from twenty percent to forty percent below bookstore prices price 32.50. In this book about the top US air
for selections and alternates. And for every four books taken you get another free bonus ace of all time, General Kenney writes obout
book of your choice. Pick your free book now, and fill out the coupon helow. air combat with feeling ond cccurccy. He
- ——— weaves the Hves of the other great aviators
—mm——m=—=w=1  who served under him inte the tale of Dick
THE AEROSPACE BOOK CLUB AF.9.52 Bong's colorful life in combat in the South
[Sponsored by Air Force Assotiotion) Pacific and finally his early death in o flame-
Mills Building out of the new P-B0 fighter,
Washington 6, D. C.
L THE WILD BLUE edited by John F. Looshrock
plck Please enroll me as o member of the AEROSPACE BOOK CLUB and send me | ©nd Richard M. Skinner, relail $5.95, member's
both my free boock and my first selection. Bill me for the first selection at price 34.95. A *mﬁﬂ'}':ﬂf_ accumulation of
the special member's price (plus 17¢ for postage). | agree to take of least ﬂ'!! best writing and thinking of American
four more selections—or allernates—aot reduced member's prices in the noxt girpower selected from AIR FORCE/SPACE
your twalve manths. With every four selections taken, | maoy choose another free DIGEST.
banus book, Advance nofice of every selection will be given and | may take
it, or on alternate book, or no book of all. After taking four books, | may BUT NOT IN SHAME: The Six Months After
cancel my membership. Pearl Harber by John Tolond, retail $6.50,
FREE member's price $4.95.
First Selection, MVODERN GUERRILLA WARFARE
MAM IN SPACE edited by Lt. Col. Kenneth F.
Free Bonus Book Gontz, with a forewerd by Gen. Thomas D.
book White, former Chiof of S1aff, USAF, retcil $4.00,
Name. — member's price $2.95. Key findings, factors,
(Please print in full) conditions invalved in the current USAF pro.
gram to put man inte spoce. Radiation . . .
Address weightlessness . . . military impach.
City Zone State —— — — -
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ailrman's bookshelf

The Year in Aerospace Power Books

one for aerospace bhooks, with

a bumper crop of 278 titles.
The trend continues toward missilry,
rocketry, and space, though many of
the year's 273 volumes dealt with
air history, and in 220 of them, the
Air Force was featured in one way
or another. There were 117 hard-
cover books and thirtv-two paperbacks
dealing exclusively with USAF or Air
Force-related topics—a significant in-
crease over last vear's production.
Following are highlights of the 1961-
62 year in aerospace publishing.

THE YEAR just past was a good

History

Above and Beyond: The Story of
the Congressional Medal of Honor,
by Joseph L. Schott (Putmam’s,
54.95). A definitive account of Amer-
ica’s highest military award and the
men who won it from its inception
during the Civil War to the present.

Aircraft of World War 1, Fighters,
Scouts, Bombers and Obsercation
Flanes, by C. B. Colby {Coward-
McCann, $52.50). Photo story of air-
craft of World War I, done in the
usual fine style of C. B. Colby. For
voung adults.

Aireraft the World Over, by Ken-
neth G. Munson (Sport Shelf $4.25).
Present-day activities of all phases of
aviation.

Air Force Combat Units of World
War I, edited by Dr. Maurer Maurer
(Government Printing Office, $3.30).
Complete historical encyclopedia of
Air Force combat groups active dur-
ing World War IL.

The American Heritage Book of the
History of Flight (Simon and Schus-
ter, regular edition, pre-Christmas
price, $11.95; thereafter $15. Deluxe
edition, pre-Christmas price, $14.45;
thereafter $17.50.) A beautiful pic-
torial history of man’s attempt to fly,
from Icarus to John Glenn,

The Boys" Book of World Airlines, by
Kenneth Wolstenholme (Roy, $3.73).
Traces evolution of the airplane, de-
scribes airplanes and airports through-
out the world. For voung adults.

Dirigibles That Made History, by
David C. Cooke (Putnam's, $2.50).
Photo-narrative of dates, events, and

AIR FORCE Mogozine * Seplember 1962

Famous dirigible flights. For voung
adults

Early Air Pioneers: 1862-1935, edi-
ted by Maj. James F. Sunderman,
USAF (Watts, $4.95). Selected writ-
ing on the early days of aviation be-
ginning with the use of balloons
during the Civil War. {An AeroSpace
Book Club selection.)

Fighter Pilot, edited by Stanlev M.
Ulanoff (Doubleday, $5.95). An an-
thology of exciting accounts of in-
dividual aerial combat, from World
War 1 to present.

Fighters: Warplanes of the Second
Waorld War, Vol. IV, by William
Green (Hanover House, $2.73).
Fourth in the photo-caption narrative
series of aircraft of all combatant
countries of World War II. This one
is about aireraft of the United States
and Yugoslavia,

Great Weapons of World War I,
by John Kirk and Robert Young
(Walker, 810). The story of World
War II in terms of the weaponry,
Hlustrated.

Cuns of August, by Barbara W.
Tuchman (Macmillan, $6.95). Inten-
sive studv of the background of the
first World War and battles fought
during the first thirty days.

The Incredible 305th, by Wilbur
H. Morrison (Duell, Sloan & Pearce,
$3.95). Rugged, exciting story of the
heavy bombardment group—the “Can
Do" B-17 bombers of World War 11,
led by Curtis LeMay.

Jet and Rocket Planes That Made
History, by David C. Cooke (Put-
nam’s, $2.50). Photo-narrative of jet
and rocket planes that made history,
from the Heinkel-178 to the X-15.
For voung adults,

Jets, by Charles Spain Verral (Pren-
tice-Hall, $2.95). History of the four
leading types of jet engines—how they

MNOTE: Any book reviewed in Airman's
Bookshelf moy be obtained, postpaid,
from the AercSpace Book Club, Mills
Building, Washington &, D. C. Full poy-
ment musl occompany order. Informao-
fion on the Book Club may be obtoined
fram the same source. Club members
are eligible for substontiol savings on
Club selections.

work and why. For young adults,

The Lady Be Good by Maj, Dennis
McClendon, USAF ( John Day, $4.50).
Dramatic reconstruction of the story
of the World War II B-24 that disap-
peared with its crew in the Libyan
Desert and was found in 1958 by oil
geologists.

Legion of the Lafayette, by Arch
Whitehouse (Duell, Sloan & Pearce,
84.95). The exciting story of the hand-
ful of American volunteers who formed
the Escadrille and served and flew for
France between 1914-18.

Lifelines through the Arctic, by
William 5. Carlson (Duell, Sloan &
Pearce, $5.95). Story of the USAF
pioneers in the Arctic, World War 11
to the present.

Night Drop: The American Air-
horne Incasion of Normandy, by Brig.
Cen, 5. L. A, Marshall, USA Res.
(Ret.), (Little, Brown, $6.50). The
air invasion of Normandy written
from official documents and personal
accounts,

1,000 Destroyed, by Grover C. Hall
( Morgan, §7.50). Reprint of the clas-
si¢, intimate story of the 4th Fighter
Group, USAAF in World War II, in-
cluding the role of the 4th Fighter
Wing in the Korean War.

Ploesti: The Great Ground-Air Bat-
tle 1 August 1943, by James Dugan
and Carroll Stewart { Random House,
36.95). Exceptionally well written ac-
count of the August 1, 1943, air attack
on the Ploesti oil refineries in Romania.
{An AeroSpace Book Club selection. )

Skyhooks, by Kurt R. Stehling and
William Beller (Doubleday, $4.95).
Story of men and balloons from 17583
to the twenty-mile-high Skyhooks of
today.

Tail of the Paper Tiger, by O, H. P.
King (Claxton, 86G). Review of the
Korean War and the period following
by a correspondent who covered it,

The United States Air Force in
Korea, by Dr. Frank Futrell (Duell,
Sloan & Pearce, $12.50). The official
account of history’s first jet war and
the first modern limited war testing
the strength of the free world against
communism. (An AeroSpace Book
Club selection.)

The War Against Japan, by Stanley

(Continued on following page)
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SCOUT MASTER.

This is one of the Vought Astromautics Division engineers who
build the SCOUT, NASA's versatile solid-fueled rocket system.
He has a way of making his birds ready to do their jobs faster,
with more reliability and economy than ever before. ® By com-
bining from three to five or more standard SCOUT stages, our
SCOUT master can tailor a rocket to match exactly the custom-
er's payload and mission profile. Because each of these stock
stages has been performance proved many times, the result is
a custom vehicle at well below the enginering, production
and operation costs of other existing vehicles. M Does this
modular concept work? A four-stage SCOUT was the first solid-
fueled vehicle to orbit a scientific payload. Other SCOUT rockets
have performed successfully on orbital, re-entry and sounding
missions. ® Vought Astronautics is at work today on many

space projects from orbital rendezvous to fuel tanks for

SATURN. Write today for the complete story of Vought Astro-
nautics Division's concept-to-countdown capabilities.

ASTRONAUTICSE DIVISION

[L57°\\ CHANCE VOUGHT CORP.

A DIVISION OF LING-TEMCO-VOUGHT, INC.
POST OFFICE BOX §167 DALLAS 13, TEXAS

BOOKSHELF _conmnueo

W. Kirby (British Information Serv-
ices, $11.35). History of the war in
the Pacific, 1939-45.

The War in the Air; A Pictorial His-
tory of World War Il Air Forces in
Combat, by Maj. Gene Gumey, USAF
(Crown, $7.50). More than 1,500
photos illustrate this history of the
world’s air forces in World War I1.

Who Destroyed the Hindenburg?,
by A. A. Hoehling (Little, Brown,
$4.95). The story of the German diri-
gible which died by fire at its mooring
mast, Lakehurst, N. J., May 7, 1937.

World War II in the Air: The Pa-
cific, edited by Maj. James F. Sunder-
man, USAF (Watts, $4.95). Historical
anthology covering the Pacific air war
from Pearl Harbor to Hiroshima—
AAF, Marine, and Navy action. Highly
illustrated.

The Wright Brothers at Kitty Hawk,
by Donald J. Sobol (Nelson, $2.95).
An account of the Wreight brothers
and their flying efforts at Kitty Hawk.
For voung adults.

Biography

A Thousand Springs, by Anma
Chennault (Taplinger, $4). The story
of Anna Chennault's marriage to Gen.
Claire Chennault, the Flying Tiger.

The Big Serenade, by Col. George
5. Howard, USAF (Instrumentalist,
$4.95). Story of the USAF Band and
its leader, Col. George 5. Howard.

Famous American Military Leaders
of World War II, by the editors of
Army Times (Dodd, Mead, $3). Bio-
graphical sketches of twelve of our
leading World War II military leaders.
For young adults.

Home Is the Hero: The Case of
Maj. Claude Eatherly, by William B.
Huie (Putnam's, $4.50). Biography of
Claude Eatherly who piloted the re-
connaissance plane over Hiroshima
prior to the dropping of the first
A-bomb.

Honest John, by Walter “Bud”
Mahurin (Putnam's, $4.95). Autobi-
ography of a famous World War II
air ace shot down in Korea, imprisoned
by Communists, and who, under
duress, signed a germ warfare state-
ment.

The Little Toy Dog, by William L.
White (Dutton, $5). Story of Capts.
John R. McKone and Freeman B.
Olmstead, USAF RB-47 fliers shot
down over the Barents Sea and im-
prisoned by the Russians, and their
eventual release in January 1961.

The Long Lonely Leap, by Capt.
Joseph W. Kittinger, Jr., USAF, with
Martin Caidin (Dutton, $4.95). Dra-
matic story of the life of Captain Kit-
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tinger, climaxed by his sixteen-mile
free fall before his parachute opened.

Men of Space, Vols. 111 and IV by
Shirley Thomas (Chilton, $3.95 each).
Biographies of prominent scientists
and space pioneers,

Billy Mitchell, by Arch Whitehouse
(Pumam’s, $2.95). Biography of Gen.
William E. Mitchell. For voung adults.

Robert Goddard, Space Pioneer, by
Anne Perking Dewey (Little, Brown,
$3.50). Biography of the builder of
the first American liquid rocket.

Fiction

Action in the Sky, by Arch White-
house (Duell, Sloan & Pearce, $3.95).
Collection of fictional air stories. For
voung adults.

Bruce Larkin, Air Force Cadet, by
Jack Pearl (Hammond, $2.95). First
in the Young Falcon series. Cadet life
during the intensive first year at the
Air Foree Academy, For voung adults.

Catch-22, by Joseph Heller (Simon
and Schuster, $5.95). War novel
about a B-24 bombardicr in the clos-
ing months of World War II in Italy
and his own private war for survival,

Combat Stories of World War 11
and Korea, by William Chamberlain
{John Day, $3.953). Stories of military
combat.

The Conguest of Air, by Pierre
LaCroix (Harvey House, $3.50).
Beautifully illustrated story of man's
conquest of the air through the birth
of rockets. For young adults,

Countedown for Cindy, by Eloise
Engle (Hammond, $2.95). Features
an aerospace-force nurse on her first
trip to the moon. For voung adults.

Dawen Mission: A Flight Nurse in
Korea, by Eloise Engle (John Day,
$3.50). Novel about a flight nurse in
the Korean War. For voung adults.

Flight Deck, by Robb White (Dou-
bleday, $2.95). Novel about a young
aviation lieutenant who pm'fnrms a
dangerous mission in World War 1L
For young adults.

Mike Mars, Astronaut; Mike Mars
Flies the X-15; Mike Mars at Cape
Canaceral: Mike Mars in Orbit; Mike
Mars Flies the Dyna-Soar, by Donald
Wollheim (Doubleday, $1.25 each}.
A series of novels featuring a young
US Air Force pilot chosen for the top-
secret Project Quicksilver. For voung
adults.

The Young Falcons, by Jack Pearl
(Hammond, $2.95). Second in the
Young Falcon series, featuring Bruce
Larkin, Air Force cadet. For voung
adults,

Service Topics

Air Force Academy, Cadels, Train-
ing and Equipment, by C. B. Colby
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(Coward-McCann, $2.50). The pic-
ture story of the Air Force Academy,
the Cadets, training, and equipment,
For young adults.

Edwards AFB: Flight Test Center,
USAF, by John Ball, Jr. {Duell, Sloan
& Pearce, 34.50). An account of the
mission, men, and hardware of Ed-
wards AFB, Calif.

Let's Go to the United Staies Air
Force Academy, by Marian Talmadge
and Iris Gilmore (Coward-McCann,
$1.95). An illustrated trip to the
USAF Academy. For young adults.

SAC: Men and Machines of Our
Strategic Air Command, by C. B.
Colby  (Coward-McCann, 32.50). A
visit to the underground headquarters
of SAC. For young adults.

Strike Command: The Elite New
Combat Team, by Frank Harvey
{ Duell, Sloan & Pearce, $4,95). Story
of the men of TAC and their place in
the nation’s newest élite combat force,
the US Strike Command. {An Aero-
Space Book Club selection.)

U. 8, Air Force Academy: The Life
of a Cadet (revised and augmented),
by Jack Engeman (Lothrop, Lee &
Shepard, $3.50). Picture story of the
life of a USAF cadet. For voung
adults.

Missiles and Space

Aee in the Hole: The Story of the
Minuteman Missile, by Roy Neal
{ Doubleday, $3.95). The unbelievable
story of the USAF Minuteman pro-
gram from its early problems in de-
sign to the end product—an economi-
cal ICBM for the defense establish-
ment.

Americans in Orbit: The Story of
Project Mercury, by Maj. Cene Gurney,
USAF (Random-Landmark, $1.95). A
detailed history of NASA Project Mer-
cury and the associated Air Force proj-

ects, Includes spaceflights of Glenn |

and Carpenter. For young adults.

America on the Moon., by Jav
Holmes (Lippincott, $4.95). Space
exploration in terms of why and how
man will go to the moon and what
will happen when he does.

America’s Space Vehicles, by Will
Eisner (Sterling, $4.95). A pictorial
review of the progress made in Amer-
ica’s space program.

An Introduction to Space Travel,
by B. E. Cleator (Pitman, $3.95). An
easy-to-read introduction to the wvast
frontier of space travel.

Aviation and Space Medicine: Man
Conquers the Vertical Frontier, by
Martin and Grace Caidin {Dutton,
$3.75). Aerospace medicine from the
early days to Project Mercury. For
yvoung adults.

Ballistic Missile and Aerospace

{(Continued on following page)

OGO space system

LLIT
WE
PERFORMANGE

Precise power regulation
aboard OGO (Orbiting Geo-
physical Observatory) is by
an ITT Power Conversion
System delivering 32 sepa-
rate AC and DC outputs
from unregulated solar cell
and battery input.
Designed and built for
Space Technology Labora-
tories, Ine., under National
Aeronautics and Space Ad-
ministration contract, the
highly sophisticated power
system helps adapt OGO toa
wide range of space missions.
ITT also developed and
built the complete power
conversion system for the
Cal Tech Jet Prapulsion
Laboratory NASA Ranger
Project Moon Impact Vehicles.
I'TT for lotal poiwer con-
peraion sysfem capabilify.

For further infarmaliion write Poiwcer
Egquipment and Space Syslems Deparl-
ment for Data File ASD-1868-1,

Indusirial Froducta Divislon

Eetarastinsl Dalephany ang Telagraph Lot panslinn
JAENT Bt Steant « Sam Faragede, Cold o [Mgaw 1EIRD
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Cap'n Sharp says:

“Swie proud to be in
the samte cockpit with
Flip €. Bind!”

Even if [ do say so myself
— the SAFEST place is to
be flyin® in the same cock-
pit with the two old hands
of the Aviation Chart mak-
ing business — ACIC and
Jeppesen & Co.

Can'’t help but give a pilot
confidence, knowing his
FLIP charts are now being
prepared (and kept up to
date) by this veteran
“team”, This service should
help make USAF and US
Service pilots the SAFEST

pilots in the world. i [
&

JEPPESEN & CO.
B025 East 40th Ave.
Denver 8, Colorado, U.S.A.

jyeppesen & coO.

JEPPESEN & CO., G.m.b.H.
Kaiserstrazse T2
Frankfurt Am Main, Germany
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Technology, 4 Vols. (Academic Press,
89 each). Papers presented at the Gth
Symposium on Ballistic Missile and
Acerospace Technology.

Ballistic Missile and Space Vehicle
Systems, cdited by Howard 5. Siefert
and Kenneth Brown (Wiley, 512).
Reproduction of one of the Engineer-
ing and Physical Science Extension
Courses at the University of Califor-
nia, Technical.

B-T0 Monarch of the Skies. by
Charles Coombs (Morrow, $2.95).
Story of the B-T0 Valkyrie in terms of
engineering accomplishments and the
many operational uses which it could
aceomplish. For young adults.

Combat Missilemen, by James Baar
and William E. Howard (Harcourt,
Brace & World, 34.75). The story of
military missiles and the men who
man them, including those of Russia
as far as is known. (An AeroSpace
Book Club selection.)

Express ta the Stars, by Homer E.
Newell (McGraw-Hill, $5.75). Com-
prehensive story of where we are and
where we are going in space by the
Director of the Office of Space Sci-
cnce, NASA,

Gol The Story of Outer Space, by
Charles Spain Verral (Prentice-Hall,
$2.95). Man's past, present, and future
in outer space, plus a glossary of
“Space Patter.”

Long-Range Ballistic Missiles, by
Eric Burgess (Macmillan, $7). Com-
plete survey of the ballistic missile
field.

Man and the Space Frontier, by
G. Harry Stine (Knopf, $3.30). De-
scription of the physical and psycho-
logical preparations needed for a
spaceflight. For the voung adult.

Men, Rockets and Space Rats, by
Lloyd Mallan (Messner, $5). Revised
edition of Air Force contributions to
the conquest of space with chapter on
American and Russian spacemen anc
their records.

Reach for the Moon, by Walter
B. Hendrickson, Jr. (Bobbs-Merrill,
%3.95). An account of man’s attempt
to get to the moon and what he will
do there. For voung adults.

Rendezvous in Space: The Story of
Profects Mercury, Gemini, Dyna-Soar
and Apolle, by Martin Caidin (Dut-
ton, $4.95). The story of Project Mer-
cury, the flights of Soviet Cosmonauts,
and future American programs.

Rocket Power, by Erik Bergaust
{Putnam’s, $2.50). Detailed descrip-
tions of major rocket engines devel-
oped in the US. For young adults.

Rockets and Space Flight, by Hans
K. Kaiser (Pitman, $4.75). A look at
the entire subject of spaceflight with
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an over-all discussion of man's entry
into the hostile environment of space.

Spaceeraft and Missiles of the
World, 1962, by James Baar and Wil-
liam E. Howard (Harcourt, $5.93).
Compilation of facts on spacecraft,
satellites, space weapons, strategic and
tactical missiles, and defense systems,

Space Research by Rocket and
Satellite, by B. L. F. Bovd (Harper,
$2.25). A review of what has been
leamed about space from rockets and
satellites.

Space Slalions, by Erik Bergaust
{Putnam’s, $2.50). Roundup of all
current plans for space platforms. For
voung adults.

Space Travel, by Heinz CGartmann
(Viking, $5). A profusely illustrated
history of USSR and US rocketry and
space travel.

Thrust into Space: The Story of
America’s Growth in Missile Power, by
Lloyd Mallan {Prentice-Hall, $3.95).
Firsthand, behind-the-scenes report on
the race with Russia.

Victory in Space, by Otto O. Binder
{Walker, 86). An analysis and dis-
cussion of the space race between the
US and the Soviets.

Women in Aeronautics, by Charles
Paul May (Nelson, $3.50). A compre-
hensive account of woman's part in
aviation from 1784 to 1962. Illus-
trated. For yvoung adults.

Airmanship and Reference
Texts

Aeronautics and Astronautics: An
American Chronology of Science and
Technology in the Exploration of
Space 1915-1960, by Eugene M.
Emme (Government Printing Office,
$1.75). Chronology of airpower and
space including names of recipients of
awards and honors in aeronautics and
astronautics.

The Airman’s Guide (Stackpole,
£3.95). Revised compendium of valu-
able material for all airmen.

The Air Officer's Guide, 13th edi-
tion (Stackpole, $6). Revised 1962
edition.

Airplanes of the World, by Douglas
Rolfe and Alexis Dawydoff (Simon
and Schuster, $4.95). Revised, up-
dated edition with more than 1,000
drawings and textual history.

Aviation & Space Dictionary, edited
by Emest ]J. Gentle and Charles E.
Chapel (Aero, £10). Revised fourth
edition which now includes space
technology.

Careers and Opportunities in Astro-
nautics, by Lewis Zarem (Dutton,
$3.95). Guide for the future for young
American men and women,

Careers in Astronaulics and Rock-
etry, by Carsbhie C. Adams and Wem-
her von Braun with Frederick I.
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Ordway, 111 (McGraw-Hill, $6.95).|
General survey of the many oppor-
tunities in the ficld of astronautics
offered by universities, government
agencies, and industrial organizations.

Early Warning: Electronic Guard-
ians of Our Country, by Robert Wells
and C. R. Whiting (Prentice-Hall,
$3). Explanation of how our detection
svstems—BMEWS, DEW Line, SAGE
—work., For voung adults,

Escape and Survival, edited by
P. Bergeret (Pergamon, $6.50). Of
primary interest to the flight surgeon
and others connected with research,
but contains material of interest to
all airerew members,

The Fighter Aircraft Pocketbook,

by Roy Cross (Crown, $1.95). Fighter |

aircraft from 1914-15 to present. [us-
trated.

A History of Soviet Air Power, by
Dr. Robert A. Kilmarx (Praeger,
87.50). A survey of development and
growth of Soviet airpower. (An Aero-
Space Book Club selection.)

Jet Engine Manual, by E. Mang-
ham (Philosophical Library, $3.75).
Updated, with new illustrations,

Navigation in the Jet Age, byl
Robert Wells (Dodd, Mead, $3). Ex-
p!aiins modern navigation uiuipment'
osed in precision planes, ships, sub-
marines, missiles, and satellites.

1962 Aerospace Year Book [ Ameri-
can Aviation, $10). 43d annual edi-
tion of photo-narrative-statistical guide
to US civil and military aviation.

1962 United States Aircraft, Missile,
and Spacecraft (National Aviation
Education Council, $1.50), Well illus-
trated guide to US aircraft, missiles,
and spacecraft.

The Obsercer's World Aircraft Di-
rectory, by Williim Green (Warne,
£3.50). New edition of photo-caption
guide to the world’s current aircraft,

1001 Questions Answered About
Space, by Clarke Newlon (Dodd,
Mead, $6). Questions and answers
covering space sciences and related
disciplines.

Speaking of Space, edited by Rich-
ard M. Skinner and William Leavitt
(Little, Brown, $5.95). Collection of
twenty-nine of the best articles from
Srace DicesT in its first three years
of publication, complete with glossary
of space and missile terms. (An Aero-
Space Book Club selection. )

The Student's Guide to Military
Service, by Michael Harwood (Chan-
nel Press, $5.95, paperback, $2.83).
Guide to the opportunities in branches
of the armed services, designed to
help the average draftee get ahead
while in the service.

United States Army and Air Force
Fighters, 1916-1961, edited by Bruce
Robertson (Acro, %9.75). Combined

(Continued on following page)

SYSTEMS PROGRESS

CHECKING THE POLARIS
MISSILE

Designed to process data from 180 chan-
nels at one time, a CSC system is now in
use at the Sunnyvale, California, thermo-
structural test facilities of the Lockheed
Missiles & Space Division.

Measurements of strain and temperature,
recorded at hundreds of points on a
Polaris missile being tested, are changed
to proportional analog voltages by trans-
ducers and processed by the system for
digital recording on magnetic tape com-
patible for direct entry into an IBM 7090
computer. In addition to magnetic-tape
recording, output is available in the form
of IBM punched cards and X-Y plots. Mon-
itoring is by bar graphs on a 17-inch oscil-
loscope and oscillograph recordings.

This Thermostructure Recording and
Monitoring System is one of hundreds
produced by CSC for data acquisition,
reduction, conversion, presentation and
analysis. In addition to analog and digital
data handling systems, CSC designs,
develops and manufactures systems for
industrial control, electro-optical, pneu-
matic and hydraulic applications.

For details of CSC accomplishments in
your area of interest, call your local engi-
neering representative or write

CONSOLIDATED

SISTEMS

CORPORATION

1500 So. Shamrock Ave. » Monrovia, California

an
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LAST RESORT?

MNeedn't be —when you realize that most commu-
nication and general electronic equipment failure
problems are caused by tube failures due to heat.
For maximum tube reliability —retrofit with IERC TR
type Heat-Dissipating Electron Tube Shields.

There's no caring and feeding required of IERC TR
type shields —they are easily and economically
installed in your present electronic equipments to
provide maximum tube cooling for up to twelve
times longer tube life and reliability plus protection
against shock and vibration—reduced maintenance,
down-time and replacement costs.

IERC TR type heat-dissipating tube shields meet

or exceed Military specifications MIL-3-9372CIUSAF],
SCL-6307(SigC), MIL-5-19786B(Navy), FAA-R-777D.
Requisition TR's from your base supply depot

today. List of FSN numbers and complete

technical data available on request.

Patentod.

IERCEN - .. .-

leat-dissipating electron tithe shields.

INTERNATIONAL ELECTRONIC RESEARCH CORPORATION
135 West Magnolia Boulevard, Burbank, California - Victoria 9-2481

Foreign Manufscturers: Europaiec, Paris, France. Garrard Mig. & Eng. Co.. Lid., Swindon, England
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narrative-pictorial history of US Army
and Air Force pursuit and fighter
planes of three wars.

U. 5. Bombers B-1 to B-TO, by
Lloyd 5. Jones (Aero, $7.75). US
bombers from first model to spectacu-
lar B-T0. Heavily illustrated.

Wonders of Flight, by Robert Wells
(Dodd, Mead, $3). Basic primer on
theory and actual Hight and discussion
of problems man encounters in keep-
ing an aimplane aloft. For young
adults,

Related Professional Topics

Communist Ching’s Strategy in the
Nuclear Era, by Alice L. Hsieh (Pren-
tice-Hall, $4.50). A discussion of
Communist China's expressed attitudes
toward nuclear warfare.

Communist Revolutionary Warfare:
The Vietminh in Indochina, by George
K. Tanham {Praeger, $5). A descrip-
tion of the military organization, tac-
tics, logistics, and propaganda tech-
niques of the Southeast Asian revolu-
tionaries.

Guerrillas in the 1960's, by Peter
Paret and John W. Shy (Praeger,
$3.50). A concise study of the history
of guerrilla activities with an emphasis
on its politico-military aspects.

How to Survive the H-Bomb—and
Why, by Pat Frank (Lippincott,
$2.95). Highly readable guide and
reference to survival in nuclear attack.

Legacy of Hiroshima, by Dr. Ed-
ward Teller with Allen Brown (Dou-
bleday, $4.95). Strong opinions on
national policy by the “father of the
H-bomb.” (An AeroSpace Book Club
seleetion, )

Limited Strategic War, edited by
Klaus Knorr and Thomton Read
(Praeger, $6). The first book to de-
vote itself to the intriguing subject of
how to wage meaningful strategic
war without devastating the world.
(An AeroSpace Book Club selection.)

The Limits of Defense, by Arthur
I. Waskow (Doubleday, %2.93). A
review by a young historian of the
deterrent theories of nuclear warfare
—and the conclusion that none will
serve survival.

Modern Guerrilla Warfare, edited
by Franklin M. Osanka (Free Press
of Glencoe, §7.50). Background on
the employment of guerrillas in mod-
em warfare with emphasis on ways
and means of combating Communist
guerrillas from 1941 to the present.
(An AeroSpace Book Club selection. )

The Next Stage in the Cold War,
by Thomas W, Wilson, Jr. (New York
Graphic Society, $4). A State Depart-
ment official suggests a forceful plan
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for the evolution of foreign policy in-
dependent of responses to Soviet in-
itiative.

Nuclear Weapons and the Conflict
of Conscience, edited by John C.
Bennett (Scribner’s, $3.95). A group
of essays which outline the technical
facts of nuclear warfare and a look at
the moral issues involved.

100 Million Lives: Maximum Sur-
vival in a Nuclear War, by Rich-
ard Fryklund (Maemillan, $3.95). An
analysis of nuclear-war strategy that
would spare heavily populated cities
and millions of lives while improving
the chances of avoiding war without
accepting communism,

On Guerrilla Warfare, Mao Tse-
tung, translated by Brig. Gen. Samuel
B. Griffith, USMC (Ret.) (FPraeger,
$4.50). Treatise which establishes
Mao as the architect of a new method
of warfare. A systematic analysis of
guerrilla warfare.

Outer Space: Prospects for Man
and Society, edited by Lincoln P.
Bloomfield (Prentice-Hall, $3.95, pa-
perback, $1.95). Analysis of the social,
political, economic, and psychological
implications of the space age and the
new space technology.

Street Without Joy, by Bernard Fall
(Stackpole, $4.95). The true story of
combat operations in the jungles of
Indochina and of the men who fought
there.

Thinking About the Unthinkable,
by Herman Kahn (Horizon Press,
$4.50). Nontechnical guide to the
military and political realities of the
present and future.

Thinking Out Loud About the
Space Age, by Capt. Melvin T. Ostlin,
USAF Chaplain (Dorrance, $3). Dis-
cusses the questions of man taking
Christian faith into the space world.

What Price Coexistence: A Policy
for the Western Alliance, by Sir John
Slessor (Praeger, $4.50). Former RAF
Chief of Staff examines the political
and military problems facing the free
world.

Paperbacks

ABC American Aircraft of World
War Two, by Kenneth G. Munson
(Sport Shelf, $1.23). An account of
American planes used during World
War II.

Aerial Dogfights of World War I1,
by Jack Pearl (Monarch, 35¢). Hair-
raising accounts of aerial dogfights in
the great land and sea battles over
Europe, Africa, and the Pacific.

Aerospace Highlights ( National Avi-
ation Education Council, 50¢). Com-
pilation of little-known facts about eur
aerospace endeavors,

America’s Major Air Disasters, by

(Continued on following page)
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IN AEROSPACE, MARQUARDT ALSO MEANS ...

Traveling the trackless void of outer space presents pre-flight ‘orien-
tation simulation problems that were insurmountable only a short
time ago. Today, The Marquardt Corporation can provide complete
mission simulation systems to meet these complex challenges.

One aspect of Marquardt’s advanced capability is exemplified by
the work in visual display for prolonged space flights. Complete visual
reference presentations in color—including lift-off, orbit, rendezvous,
soft landing, and re-entry —provide a realistic and accurate panorama
for the actual duration of the planned flight. Space vehicle crew
members can use this presentation for simulated navigational and
operational practice prior to undertaking the actual mission.

Marquardt's decade of experience in producing advanced naviga-
tion, training, and simulation systems can materially increase the
success of America’s expanding space travel program.

Engineers and scientists interested in joining Marquardt are invited
to direct résumés to the Professional Personnel Office.

'

7 FOMONA DIVISION

arquard?

CORPORATION
2709 N. GAREY AVENUE, POMONA, CALIFORNIA
AN EQUAL OPPORTUNITY EMPLOYER

Advanced
Electronics Systems
for Training,
Simulation and
Data Display

Flight Simulation for Space Travel
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WANTED: Decoys that
will fly with the “ducks”

How to maximize an ICBM's probability of penetration of enemy defenses
is an area of rechnology under investigation ar CAL.

Studies cover the entire spectrum of penetration aids, as well as the other
side of the coin — ways to distinguish the decoys from the "ducks” Roy W.
Johnson, former director of ARPA, indicated the magnirude of the problem
in 1959 when he told the House sub-commirtee on appropriations that the
ICBM “defense system may be forced to deal with objects with behavior
exceedingly complex and erratic, which may appear in greac numbers, and
which may embody great quantities of warheads . .. There are other concepts,
less well defined, which also need furcher work . .."

The complexities of extending the penetration threat and the corollary problem
of postulating an effective defense to that threat, pose some of the most chal-
lenging problems confronting military planners and scientists alike.

CAL is proud that its research is making important contributions to this
imagination-stimulating work, knowing full well that rime is of the essence.

CORNELL AERONAUTICAL LABORATORY, INC.
of Cornell University, Buffalo 21, New York

An Equol Opportunity Employer
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. S. Halacy, Jr. (Monarch, 35¢).
Short review of heroism, terror, and
death in six major air disasters of
recent years.

America’s War Heroes, by Jay Scott
(Monarch, 35¢). True, dramatic sto-
ries of Army, Navy, and Marine Con-
gressional Medal of Honor winners.

America: Too Young to Diel, by
Alexander P. De Severskv (MacFad-
den, 50¢). Dissertation on current
military policy, US defense forces and
budgets, atomic warfare, and the key
role playved by aerospace power.

Annotated Bibliography of Space
Science and Technology, by Frederick
I. Ordway, III {ARFOR Publications,
$2.75). History of astronautical book
literature—1931 through 1961,

Assault!, edited by Gene Z. Hanra-
han (Berkley, 60¢). Accounts of Ma-
rine participation in Pacific island
warfare.

Battle Hymn, by Col. Dean Hess,
USAF (Popular Library, 50¢). Auto-
biography of Colonel Hess, clergyman
turned fighter pilot and nationally
known for sponsoring a Korean or-
phanage and Korean orphan fund.

The Berlin Crisis, by Deane and
David Heller (Monarch, 30¢). An
authoritative book on the Berlin erisis.

D-Day, by David Howarth (Pyra-
mid, 50¢). Account of military opera-
tions in the invasion of Normandy,
World War II.

Dick Bong: Ace of Aces, by Gen.
George C. Kennev, USAF (Ret.)
{ Popular Library, 35¢). Biography of
America’s greatest ace.

Fate Is the Hunter, by Emest K.
Gann (Crest, 60¢). Autobiographical
account of an airline pilot’s career in
the air.

Fighting Eagles, edited by Phil
Hirsch (Pyramid, 35¢). Experiences
of famous American fliers in combat.

Glory Gamblers, by Lesley Forden
(Ballantine, 35¢). Story of the epochal
Dole Air Race from the West Coast to
Hawaii in 1923,

Hell, Heroes and Glory, by Bob
Considine (Crest, 50¢). Collection of
the best war stories selected from Triee
Magazine,

How Wide We Stray, by Harold
Mansfield (Ballantine, 30¢). Docu-
mentary novel, based on a visit to the
Soviet Union, also answers many Amer-
ican questions about the Soviets.

Korea's Heroes—The Medal of Honor
Story, by Bruce Jacobs (Berkley, 35¢).
Drramatic story of military men during
the Korean War and the acts that won
them the Congressional Medal of
Honor.

The Man Who Rode Thunder, by
Lt. Col. William H. Rankin, USMC
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(Pyramid, 50¢). Story of author’s life,
carcer, training, and his forty-minute
thunder ride after bailout from a jet
fighter.

Men of Space, Vol. 1, by Shirley
Thomas (Hillman, 50¢). First of a
series of profiles of men who have
made outstanding contributions to
space research, development, and ex-
ploration.

The Necessity for Choice, by Henry
A. Kissinger (Anchor, 45¢). Defines
foreign policy and defense issues facing
Americans in the 1960s.

1962 Uniformed Services Almanac
{Federal Emplovees News Digest,
£1). Facts all servicemen should know
about military payv, taxes, allotments,
in-service home buying, ete,

Ne High Ground, by Fletcher
Knebel and Charles W. Bailey, 1l
{ Bantam, 50¢ ). Story behind the drop-
ping of the first A-bomb on Hiroshima.

Not in Solitude, by Lt Col. K. F.
Gantz, USAF (Berkley, 40¢). Novel
about the first Air Force expedition to
Mars.

Seramble, by Maj. Mario Cappeli,
USAF (Ace, 40¢). Novel of USAF
fighter-interceptor squadron of ADC.

Sky Fighters of World War | (Faw-
cett, 75¢ ). Exciting stories of ten top
aces of World War I.

The Sky Suspended, by Drew Mid-
dleton (Pyramid, 50¢). The Battle of
Britain, as seen by a topfight corres-
pondent.

Space Biology: The Human Faclors
in Space Flight, by James 5. Hanrahan
and David Bushnell {Science, $1.95).
Reprint of an Air Force study on space
biclogy.

Spaceeraft, by James ]. Haggerty,
Jr. (Scholastic, 50¢). Explains whys
and wherefores of US space explora-
tion.

Squadron Airborne, by Elleston Tre-
vor (Ballantine, 50¢). War novel
about the men and women serving at
an BAF airfield during the Battle of
Britain.

Their Finest Hour, by Sir Winston
Churchill {Bantam, $1.25). The sec-
ond book by Churchill covering the
Fall of France, Battle of Britain, Ger-
man U-boats, and the British victory
over the Italian Army.

They Flew the Atlantic, by Robert
de la Croix (Monarch, 35¢). Exciting
stories of men and women who risked
their lives to conguer the Atlantic.

13 Against the Rising Sun, by Stan-
ley E. Smith (Belmont, 35¢). True
stories of battles in the war against
Japan.

X-15: Man's Daring Flight into
Space, by Martin Caidin (Scholastic,
25¢). Capsule picture of the early Air
Force's X-15 programs and the train-
ing received by pilots who fly it.

—ComriLep BY Avice Mantiv
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AIRGRAFT ENGINES

An exceptional record of

dependability has earned these

specialized power plants—

for fixed wing aircraft, helicopters,

and a wide range

of ground support equipment -

an important role in the overall job

of Free World defense
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Helicopter
Engine
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Throngs such as this set another attendance record for Nebraska Wing officials look on as Arthur Storz
the annunal Air Show staged by the Erie, Pa., Squadron. gives Dr. Frank Sorenson Wing Scholarship check.

AFA ON MAIN STREET

By Gus Duda

Nev., this month marks the official end of AFA's six-
teenth year of successful operation. The Association
can look back with pride on its accomplishments during
that period, and much of the credit for another success-
filled vear can be traced directly to the efforts of our
Squadrons and our Squadron and Wing leaders, who
Flyable replica of Vin Fiz is positioned on worked together to produce such activities as we feature
lnwn of Bassdens_hotel by AYA members. in this annual roundup of community efforts.

The space age, with all its technological and sociological
ramifications, has had a tremendous impact on the educa-
tion of our youngsters, as well as the adult population.
To this problem a major share of Squadron and Wing effort
was dedicated during the past year. The Utah Wing's
seventh amnual Education Symposium was again one of the
most prominent events in this field, with more than 400
educators taking part in a two-day discussion of aerospace
matters as they pertain to the continuing leadership of
education in preparing the nation’s future leaders.

This year, through the cooperation of Air University,
which furnished an Aerospace Briefing Team for AFA pro-
; : grams, sixteen Seminars were conducted in as many cities,
Goend Suls; guotts facinds Ges. Beston, Gt with i emofeiation wat awpremisdii WA | wa
Department of Education. Outstanding among these was
the event in Syracuse, N. Y., programed by the Syracuse
Squadron under the direction of Gordon E. Thiel, N. Y.
Wing Commander, and Harry Copeland, Aerospace Edu-
cation Director for the Wing. This program attracted
state-wide interest and resulted in the attendance of many
educators from the general area.

The annual Idaho Wing Seminar, hosted and planned
by the Boise Valley Squadrom, again was the feature of
the AFA year in the Northwest Region. Guest lecturers
included nationally prominent educators, scientists, and
Youth education activities, ineluding tour of nearby ANG engineers, whn_appeared before wm’u".ls civic and educa-
facility, featured Fresno Squadron programs during 1962, tional groups with appropriate recognition to the squadron.

THE 1962 AFA National Convention in Las Vegas,
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Could They Live .

ON WHAT YOU’'LL
LEAVE THEM?

SCHEDULE OF COVERAGE

_ Amount of Insurance

Your Age On Fl\unp
. Your Policy is Guaranteed Renewable—Guar- O
anteed Convertible even if You Leave the ~ 20-24 $10,000
Service. 11,000
' 12,500
13,000
13,500 17 500
; ; IZ.SD{} 13, 500
. Longer Protection. 10, 000 10,000
/ mnm Iﬁﬂﬂﬂ
_ 7.500% 7,500%
'. A,d 5tar d .r ia n * Contiawing benefits. Policy must be purchosed prior to age 60,
Adminisore by Your Assoiaion o N PLUS 50% ADDITIONAL INDEMNITY
Iso un i guaranteed by :d of Omah FOR ALL ACCIDENTAL DEATHS

One Cunvénient. Luw Pfefniurﬁ for al!..

MAIL YOUR APPLICATION TO AFA TODAY!

Air Force Association Group Life Insurance This Incurance is available only to AFA members.
[UNDERWRITTEN BY UMITED OF OMAHA) D1 enclese 36 for annual AFA membership dues.

11 am an AFA membar,

mk_'_'_uu;q__"—___—— | understand the wdlﬁmlmuml AFA's Group

{please prinf) Life Insurance Flan. | certif am on sctive
S e s,
—eeeeeeeeeee have oo ¥ "
Address Examination within one mrp

E;h'_______T“___ Please indicale below (he form of payment you elect:

Ione
S ————— S P e D“ﬂﬂﬂﬂ luwnmnt lllumul () enclose $30 to
Dote of Birth ﬂ. P" mecessary for my allotment to be

o llunt-ﬂr {I enchose $30)

[ Semi-annually {1 enclese $60)

O Annually (1 enclose $120)
Signcture of Applicamt— . . pote_ .. O 1 am currently on fiying status,

9.42 Application must be occompanied by check er money order, O3 1 am net currently on Mying status,

Beneficiery Relationship

Send remittance to: INSURANCE DIVISION, AFA « 1901 PENNSYLVANIA AYERUE, N. W. = WASHINGTON &, D. C.
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Antenna Systems Inc.

in the fall will move to their new focilities in Mancheiter,
I Mew Haompshire. Mew personnel will work in our temporary I
guarters.

This leading, hard-hitting, fast growing electrenic com-
pany offers immediate openings fo qualified personnel to
work on interesting ond diversified projects, including
SATELLITE TRACKIMG, TROPOSPHERIC COMMUMICATIONS,
RADAR, etc. These positions offer excellent growth potential.

CONTRACT ADMINISTRATORS ||
MECHANICAL ENGINEERS
MECHANICAL DESIGNERS

RF. ENGINEERS
RF. DESIGNERS
PROJECT MANAGERS

Salaries commensurate with experience

Send resume in confidence fo

MR. R. W. LEISHMAN
ANTENNA SYSTEMS INC.

Hingham Industrial Ctr., Bldg. 25, Hingham, Mass.

e

SAY GOODBYE TO
PEST BIRD PROBLEMS

Floors, equipment and planes in this hangar look clean
and STAY CLEAN ... thanks to Rid-A-Birds scientific
method of bird elimination. Not a gimmick or a tempo-
rary measure, the permanent bird tontrol method used
by Rid-A-Bird completely eliminates pest birds and their
droppings.

Rid-A-Bird is inconspicuous, easy to install, low cost.
Widely wsed by government installations. Will keep air-
craft hangars, missile sites and all tvpes of structures
free and clear of pest birds. When Rid-A-Bird comes in,

birds fly away for good!
Depl. AF‘Q‘_l

RID-A-BIRD, INC.
Bax 2

WRITE TODAY

FOR FREE Muscotine, lowa |
Pleois send free estimol d  information
ESTIMATE on Rid-ABird method of bird control. l
OM COMPLETE, s —— i e e —
GUARANTEED = — l
CONTROL OF Milftary Organization
YOUR BIRD Ndress |
PROBLEMS City Siote _|
278

AFA ON MAIN STREET

CONTINUED

Education of a unique character was stressed by the
Pittsburgh, Pa., Squadron, which sponsored a program
entitled “God and the Space Age,” arranged, planned,
and conducted by AFA’s National Chaplain, Rev. William
Laird. Clergymen of all faiths participated in the Pittsburgh
project and were unanimous in their praise of the event.

AFA, the Navy League, and the Association of the US
Army cooperatively sponsored “interservice” briefings dur-
ing 1962, which have had a most beneficial effect on the
three Boards of Directors. Orientation tours were mide
of the Navv’s New London, Conn., submarine installation,
including an all-day eruise aboard the newest nuclear sub
Nautilus. In return AFA arranged a three-day visit to
Colorado Springs where the visitors were briefed on the
operations of Air Defense Command, North American Air
Defense Command, and the Air Force Academy.

San Diego, Calif., Squadron sponsors a similar program
in that city, and this year played host to civic leaders on
a two-day antisubmarine exercise aboard a modern vessel,
and a one-day trip aboard the Navy's aireraft carrier USS
Ticonderoga. Along with these community events, members
of the San Diego Squadron also continue to operate a
highly suceessful and effective Speaker’s Bureau, and prob-
ably established some sort of record for distant appearances
this vear, when one of the members went to Mazatlan,
Sinaloa, Mexico, to speak to 700 educators on aerospace
education,

Pasadena, Calif., Squadron this year undertook to pay
tribute to the first aerial transcontinental crossing of the
US, and sponsored the project they dubbed “Operation
Vin Fiz.” That was the name given to the 1912 aircraft
piloted by C. P. Rodgers, who attempted to make the trip
in less than thirty days to win a $50,000 prize. He failed
in this quest, taking a total of more than forty-nine days
and sixty-eight landings, but nevertheless carved a promi-
nent niche for himself by making the trip at all. The
Pasadena Squadron, under the direction of Commander
C. S. Irvine and General Chairman Robert Brooks, paid
homage to the feat on the fiftieth anniversary, and had the
whole town talking about its exploits.

Another Squadron which made an impact on its com-
munity is Fort Worth, Tex., which received its Charter
at the 1961 National Convention in Philadelphia. Even
before it received the official Charter, this unit had spon-
sored a highly successful civic dinner honoring a departing
SAC Bomb Wing Commander and hasn't let up in its
efforts since that time. It wound up the year in a blaze of
glory in July 1962 as hosts to the first convention held by
the Texas Wing and has served notice that while it is
presently the third largest AFA organization, ranking be-
hind California and New York, it intends to move on up
the AFA ladder in rapid fashion. The Wing now boasts nine

(Continued on page 250)

St. Louis Squadron influenced Mayor R. R. Tucker to pro-
claim Aerospace Education Week in City for 1962 Seminar.
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. ACROSS THE WORLD

AFA’s uniquely flexible Accident Insurance offers you acei-
dent coverage, twenty-four hours a day, every day, in
amounts up to $50,000.

You choose the amount that meets your family’s require-
ments.

You have vour choice of the money-saving family plan
that insures you, vour wife, and all of vour children under
2l—or individual coverage that makes separate policies
available to you and as many other members of your family
as you wish (up to $50,000 for adults, $5,000 for children).
The table below shows you the amounts of coverage avail-
able, and the way the Family Plan works.

Units of Your Coverage | Extra Benefits of Family Plan
Coverage | (Bosic Amount) Wife Each Child
1 § 5000 § 2,500 $ 500
2 10,000 5,000 1,000
3 15,000 7.500 1,500
4 20,000 10,000 2,000
5 25,000 12,500 2,500
& 30,000 15,000 3,000
7 35,000 17,500 3,500
8 40,000 20,000 4,000
9 45,000 22,500 4,500
10 50,000 25,000 5,000
All of these benefits Increcse 5% eoch yeor for
the first 5§ yeors of no inerecse in premium.

If vou are presently insured wmder AFA's old Travel Acci-
dent policy, please do not apply for Comprehensive Acci-
dent Insurance at this time. To avoid the expense to you of
short-rate cancellation, we will m:rr.«rurrri{-uhl';; send vou an
application for AFA Comprehensive Accident Insurance
when your present coverage expires,

For AlLAFA Members [\ En NCCIDENT INSURANCE
GIVES YOU AND YOUR FAMILY
COMPREHENSIVE COVERAGE AGAINST ACCIDENTS!

. ACROSS THE STREET

. IN YOUR OWN HOME

1 Either plan you choose offers coverage against any

*accident (except those specifically listed as exclusions

below) anywhere in the world. Coverage as a passenger

in all military aircraft is provided at no extra cost. This

provision does not, of course, apply to crew members
performing their assigned duties.

9 In addition to the accidental death benefit, your policy also
* provides indemnity for accidental loss of limbs or sight.

3 And, for any injuries you incur, money is set aside in

"an amount up to $500 for medical expenses not reim-

bursed by other insurance in excess of $50 deductible
for every family member,

LIMITS OF LIABILITY: The Insurer’s Aggregate Limit
of liability with respect to all insured persons holding cer-
tificates issued under this master policy while in any one
aircraft shall not exceed $500,000. Should the total of the
individual limits of liability with respect to such insured
persons while in any one aircraft exceed $500,000, then
the amount appIicabfe to each insured person shall be pro-
portionately reduced to effect a proportionate distribution
of the sai(i' aggregate limit,

EXCLUSIONS: The policy does not cover: (a) suicide or
attempted suicide, while sane or insane; (b) death or
injury sustained while insane or under the influence of
intoxicants or narcotics; (c¢) death or injury resulting from
invasion, bombardment, or enemy action; (d) death or
injury sustained while operating or riding in any aireraft
or other vehicle used in a manner or for a purpose pro-
hibited by law; (e) death or injury directly or indirectly
resulting from medical or surgical treatment { except where
such treatment is rendered necessary by bodily injury
caused by an accident within the scope of the policy); (f)
injuries or death sustained by a minor child in an auto
accident wherein the driver of the auto is under 21 years

of age.

AIR FORCE ASSOCIATION COMPREHENSIVE ACCIDENT INSURANCE
(Underwritten by Mutual of Omaha)

Name (applicant)

AMMUAL COST
Basic Family  Individual

Address

Amount} Plan{ Plan
& 5,000

Os 6.00

0% 8.50

City Lone State

Os19.00 [DOS%12.00

[1528.50

Beneliciary™ Helationship

*Under the family plan a beneficiary should only be named for
the above named family head {airpliit.-ant_ﬁ. In the event of death
ve applicant will be the bene-

of any of his family members
ciary.
O Iaman AFA member

vania Ave., N, W., Washington 6, D. C
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O Ienclose $6 for AFA membership

Application must be accompanied by check or money order.
Send remittance to: Insurance Division, AFA, 1901 Pennsyl-

[1%35.00

[1%54.00
[J%60.00
tFamily plan includes 50% of
basic amount for wife and 10%
of basic amount for all children,
regardless of number,




AFA ON MAIN STREET

Sqquadrons, an obvious tribute to the effective organizational
campaign mapped out by Vice President M. L. “Bo” Me-
Laughlin, and carried through by him and the present
Texas Wing officers headed by Earle N. Parker, Ft. Waorth.,

In the vital area of Squadron membership, the Ak-Sar-
Ben Squadron of Omaha, Neb., has, since its entry into the
Association in 1955, led the way for all other units as
the largest AFA Squadron. This was a stated aim of the
Squadron organizers, and they not only met the objective
but have continued to surpass it each year since. This
year was the most successful in the history of the Squadron,
when well over 3,000 individuals were signed up as mem-
bers of the unit. Considerable credit for this outstanding
action goes to Board Member Arthur C. Storz, who annu-
ally heads the membership campaign,

Membership refunds from this huge activity are used
by both the Squadron and the Wing in a number of highly
effective community projects. In 1962, for example, dona-
tions were made to the University of Nebraska to pay for
ten teacher scholarships in the University's Aviation Edu-
cation Summer Workshop; to the Offutt AFB Central
Fund, in appreciation of the assistance rendered to the

CONTINUED

campaign for new service members; to the Aerospace Edu-
cation Foundation, AFA's educational affiliate; and to a
special community-wide campaign raising funds for a badly
needed elementary school For the Air Force Families living
in the Capehart Housing units at Offutt AFB,

As the Air Force Association eelebrates its sixteenth
vear of participation in the nation’s important activities we
can look back with pride on our acecomplishments, Clearly
the need existed, in 1946, for the establishment of an
organization unselfishly devoted to maintaining the peace
and security of the American way of life, That this way
of life is ever more important to all of us, and continues
to spur us on to even greater contributions, is due in no
small measure to efforts of the dedicated members of the
Association,

In professionalism and effectiveness, our Wings and
Squadrons have progressed a long way since 1946. Today,
as we study the world situation, we can clearly see an even
greater need in the future for the kind of efforts our units,
and our individual members, have put forth during 1962.
To these units and leaders, to AFA ON MAIN STREET,
belongs much of the credit for the success achieved.—Exp

HAVE YOU MADE YOUR RESERVATIONS FOR
AFA'S 1962 CONVENTION AND PANORAMA?

Featuring the
USAF FIREPOWER DEMOMNSTRATION
LAS VEGAS, NEVADA
SEPTEMBER 18-23, 1962

AFA HOTEL AND MOTEL RATES

Twin & 1b/r 2b/r
HOTELS Single Double Suite Suite
Desert Inn Sold Out | Sold Out | Sald Cut | Sold Out
Dunes £12-16 £12-16 536 565
Flamingeo Sold Out | Sold Out 540-50 75
Hacienda n s 515
Mew Frontier $ 816 % 816 $25 £100
Riviera Sald Out | Scld Out | Sold Out | Sold Out
Soharo % 919 £10-20 $i5 £60-T0
Sonds Sold Out | Sold Out | Soild Out | Sold Out
Stardust $814 | 5814 | $2025 $30
Thunderbied £ 812 £10-15 £20-38 £38-58
Tropitana $15 $15 §40 $54-70

TYPE OR PRINT

Marme.

Twin & 1b/r
MOTOR HOTELS Single Double Swite
Algiers Sold Out | Sold Our
Bagdad 513 517 525
Colonial House $12 512
Flaminge Copri $ %15 % 9-15
Gold Key $10-12 £10-12
LaConcha 511.50 $13.50
Monaco 512 512
Tam O'Shanter 12 14 516

Mail to: HOUSING OFFICE, AIR FORCE ASSOCIATION, 1901 Pennsylvania Ave., N. W., Washington 6, D.C.
HOTEL RESERVATION FORM e 16th Air Force Association Convention e LAS VEGAS, MEV., SEPT. 18-23, 1962

Date

—  Rank, if milivory

Firm/ Orgonization—

Maoil Address

— i i S — — ——

18t Choice Hotel. 2d Cheice Hotel

Type of Room—Be specific for double, twin roam, or suite

Others Sharing Room

L B S————————

e 3d Choles Hotel

. Desired Rote

Anivol Date and Howr,

Deporture Daote

NOTE: For arrivals ofter :00 p.m., reservation reg

+5 muit be accompanied by o written guaraniss of poyment.

I

|

|

|

l

|

A= |
T |
|

|

|

|

]

P82

e
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ANY FLYER CAN BE GROUNDED AND LOSE FLIGHT PAY

$2.000.000

PAID IN AFA FLIGHT PAY BENEFITS IS PROOF OF THIS

AFA has paid two million dollars in claims to grounded
fl}'r:r.-i since 1956—money that meant the difference be-
tween living, and just existing, to hundreds of Air Foree
families,

We are pleased that a program of insurance which AFA
originated has helped Air Force families so substantially,
And we believe &11’." information we have gained abonut
grounding can help you in evaluating your prospects.

For example, the chart below shows the ages when most
flvers are grounded—a time when families can least afford
loss of income.

You can see, too, that the money you would get from just
one 90-day grounding would pay for your flight Eny insur-
ance during the years you are most likely to lose flight pay.

If your flight pay is not protected, you owe it to your fam-
ily to get this income protection now.

NOTE: All policies are daled on the last day of the month in which the appli-
cation is postmarked, and protection against accidents begins as of that date;
protection against groundings due to illnesses begins 30 days later. Of course,
coverage cannot be immediately extended o inclede illnesses which existed
prios 1o the time ab which you insured your flight pay, but after 12 months
you are fully covered against all ilinesses.

EXCLUSIONS: The insurance under the policy shall not cover loss o any
Member resulting in whole or in part from or dus o any of the following:

L tnminal act of the Member or from injuries occasioned or occurring
while in a state of insanity (temporary or otherwise).

2, “Fear of flying," as officially certified by responsible authority of the

CHOOSE EITHER CONVENIENT PAYMENT PLAN. MAIL THE APPLICATION TODAY!

Member's Service and approved by the head of the Sarvice in accordance
with applicatle regulations,

3. Caused by intentional self-injury, attempted suicide, criminal assult
committed by the Member, or fighling. except in salf-defense.

4. Directly or indirecily caused by war, whether dectared or not, if act of
an enemy in such war is the direct cause of loss insured hereunder, hostile
action, civil war, invasion, or the resulting civil commations or riots.

5. Failure to meet flying proficiency standards as established by the Mem-
ber's Service unless caused by or aggravated by or attributed to disease or
INJUTIES,

b. Inability of a member to continue to meet physical standards for Hazardous
Flight Duty because of a revision in those standards, rather than because of
i}recegl:lmg injury or disease causing a change in tha physical condition of such
member,

1. Mental or nervous disorders.
&, Alcohol, drugs, venereal disease, arrest, or confinement.

9. Willful violation of flying regulations resulling in suspension from flying
a5 @ punilive measure, or as adjudged by responsible authority of the Mem-
ber's Service.

10. Suspension from flying for administrative reasons not due to injuries
or disease, even though the Mamber may have been eligible for or was being
reimbursed at the fime of the administrative grounding because of a previously
established disability.

11. Loss of life shall not be deemed as loss for purposes of this insurance.
12, Primary duty requiring parachute jumping,
13. Voluntary suspension from flying.

14. A disease or disability preexisting the effective date of coverage, or a
recurrence of such a disease or disability, whether or not a waiver has been
authorized by appropriate medical authority in accordance with regulations
or direclive of the service concerned, unless the Member was insured under
the master policy issued to the Air Force Association for 12 continuous months
immedialely prior to the date disability (grounding) commenced.

Underwritten by Mulual Benefit Health & Accident
Association (Mutual of Omaha).

ro® e
x e ¥
AFA FLIGHT PAY PROTECTION PLAN fAIR FORCE ASSOCIATION, 1901 Pa. Ave.. N.W., Wash. 5, D.C, 57 +——t—
= Ln Erl
Send me my Flight Pay Protection Palicy, g 70 3
BILL ME FOR: | ENCLOSE: m e
innngal premivm (15 of $— _semianmusl premivm (19 of ol L ]
annual Maght pay, plos 3¢ annual i . plus 31 servi 5
mlfllmim o charge}, ﬁ#’l‘l’gﬂ [ rlmlhln 4 | N e
—_for full of annual full § ol anaual | =
&ﬂlwnl:‘ﬂ 25 of annual Eiﬁ ﬂptml llilh':'ll:s“:!r!l"‘ﬂ.m'".'I ™ o A
This insurance is avalable for AFA Members only [ 1 am an AFA Member (71 enciose §6 for anusl AFAmemberssy 5 —
i +—
Rank (please print) Mame Address »QI-: | S i
ity Tors S ¥ Annual FIght Pay  Vears Sarvics for i T R~
nay. purposes % T =1
| understand the conditions and exclusions goversing | am in good health, #nd no action is pending to remove me ¥, ik
AFN's Flight Pay Protection Plan, and | corlifty that  from: flying status for failure 1o mest physical standards, 2 Ve 1 hﬁ'-—
Fam currently on flying stalus and entitied to receive | midhorice AFA, or AFA ropresentatives, lo examine ail 15 -
incentive pay and that fo the best of my knowledpe  medicel records pertinent 1o any claim | may submit, " =
=
e : - 5 e
— (Underwiitien by Mutual of Omaa) 4 . =0
AGE-20 2% a0 3540 45 Bﬁ (-]
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—_This Is AFA —

The Air Force Association is an independent, nonprofit airpower organization with no personal, political, or commercial
axes to grind; established January 26, 1946; incorporated February 4, 1946,

Objectives

» To assist in obtaining and main't::.lmnieadequam alrpower for
natlonal security and world peace. = T the AFA members
ind the public abreast of dewvclopments in the fleld of aviation.

To preserve and foster the spirit of fellowship among former
;md present personnel of the United States Alr Force.,

Membership E

Active Members: Individuals honorably discharged or retired
from military service who have been members of, or either as-
signed or at ed to, the USAF or its predecessor services, or
who are currently nnmllni in the Air Force Reserve or the Air
National Guard, $6.00 per year.

Service Members (nonva ing, mnmcchnldlny 'r'lllli-anl' per-
sonnel now assigned or attached to the USA !rl:fﬁ'
Cadet Members (nonvoling, nonoffleeholding): Ind.l.'.r lli
rolled as Air Force ROTC Cadets, Clvil Air Patrol Cadets, DI‘
Cadets of the US Air Force Academy. £3.00 per vear,

Asspoclate Members (nonvoling nnnnrﬁ«cmuldlngj Individuals
not otherwise eligible for membership who have demonsirated
their interest in furtherlng me aims and purposes of the Alr

Force Association, $8.00 per year.
Industrial Associates: mpanics affiliating with the Alr FDTEIT
A ation _on &8 nonmem p status that reccive subserd g
tions to AIR FORCE m;a:lm and SPACE DIGEST, special
magazine supplements, and Industrial Service Reporis.

Officers and Directors

JOSEFH J. FOSS, President, Sloux Fal 5. D., GEORGE D.
HARDY, Secretary, College Park, Md.; JACK B. GROSE, Treas-
urer, Hal'ﬂsbur%a a.; THOS. F. STACK, Chairman of the Board
1 Francisco

DIRECTORS: Jol:.n R. Alison, Hawthorne, Calif.; Charles L.
cal]ln.i Westford, Mass.: M, Lee Cordell, River Forest, Ill.; Edward
Curtis, Rochester, N. ¥.; James H. Doolittle, Los Angeies, Calif.;
nun!s H. Douglas, Chicago, Ill.; William P. Gilson, Sacramento,
r.'niit" Arthur Godfrey, New York, M. Y.;: John P. Henebry, Chi-

Ill.: Robert 5. Johnson, Farmingdale, N.Y.: Arthur F. Kell

[.1:-5 ngeles, Calif.; G{-nrﬁ [ Iiﬂmﬂf. New York, N, Y.: Maxwe
A, Kriendler, New York : Thomas G. Lanphier, Jr., Chicago,
Il.; Carl J. Long, Fittsbur I, Pa. W, Randolph Lm.r!l,l.ce, 1,

Mhunuor ue, M. M.; Howard T. MAHIE:'. l:!’h!c;l:n- 11.: J. B. Mont-
ﬁ]nury,, urﬂa} Hlll M. J.; Msgr. Willam F hl‘.u]ll.ll:; St Louis,
Donald Olson, i’.‘qlo‘radu Springs, Colo.; Rawl-

ings, Laz Vegas, Nev.; C Richardson, Pittshurglh £a.;
Ju n B. Rosenthal, New Ymk N Y.; Peter d. Schenk ington,
Roy 1. Ses;ums New Orleans, La: C. R, Smith, New York,

‘l" James C. Snapp, Jr., La Mesa, Calif,: Carl A, ngll-x. Cheg
r.'nase Md.: Arthur C. Storz, Omaha, Meb.: Harel Stuart,
Tulss, Okla.; James M. Trail, Boise, Idaho: Alden A. West, DeWitt,
N. Y., Thomas D. White, Washington, I, C.; Gill Robb Wilson,
LaVerne, Calif.

REGIONAL VICE PRESIDENTS: John L. Beringer, Jr,, Pasa-
dena, Calif. {(Far West): William D). Bozman, Boise, Idaho (North-
west): Karl W, Caldwell, Ogden, Utah ({Rocky Mountain); Harold
G. Carson, Oaklawn, 11l (Great Lakes): Duane L. Corning, Elnu.t
Falls, 5. D. (North Central); G. Wayne Gl.htu- Holden, Hmé
Eng{anﬂ Jcme h L. Hodges, South B 1:{1 Va, (Central a!t]..
M. MeLau Dai!::s. Tex. {Bnumwes ): Frederick W, Maon-

es, Port nnmau N. J. (Northeast); Alex G. Murf-hnnius
Miami, Fla. (Southeast); Chess F. Pizac, St. Louis, Mo. (Midwest):
Will 0. Ross, Mohile, Ala. (South Central),

Community Leaders

ALABAMA: Willlam €. McDonald, 24 Beech Rd., !l-ilrml.l‘l.:htlI‘ﬂu‘G

red P. Edwards, 27 Alverson Rd., Mnblln,, Sanford D. Weiss, 133
Adams Ave., Hnnhsnm:uh

ALASKA: Bob RHeeve, Box 84, Anrhurap

ARIZONA: Harry J. Weston, 122 W, Glendale {Phoeonix
Area); Robert E. Poston, P. 0. Box EZI‘i! Tn:mn

ARKANSAS: Howard T, Shepherd, thphcrd. & Co., 1020 W.
3d St., Little Rock.

CALIFORNIA: Robert S, Sl-aplt 210 Broadway, Chico; Donald
V. Eagan, P. 0. Box 1151, na Annex, Covinag Cha.rl.ra Prime,
1320 Lincoln St., Fair ﬂe-ld Jam-:a Howard, Jr.. P. 0. Box 524.
Hawthorne:; Joseph C. Gill, Jr., P. 0. Box 6251, Long Beach; Gene
Raymond, 783 Bel Air Rd., Los Angeles; John C. Whitmore, aoa'm
Avenue § Madera; Earl L. House, 20 Dunecrest Ave., Monterey
Arthur an, 8615 Tunney, Northridge; R. Stuart Babeock, P.
Box 40086, jorton AFB: Ted Ward, l.'.l Box 474-M, Pl!ﬂ.dtm
David M. Strausser, 6‘0’3 Brockton !url:. Riverside; Robert R.
Switzer, 5320 Gilgum Way, Sacramento; A. Foushee, 1020 Bank
of America Bldg., San Dicgo; William V. Sulhcrlin. 703 Market St.,
San Francisco; Edward L. Van Allen, 1533 E. 20th St., Santa Anﬂ.r
Churlcs Hardin, P. 0., Box 1111, Santa Menica; John 1. Bainer,

6 Lessermar, Torrance; Jack Withers, P. O. Box 1634, Vander-
herg AFB; Glen J. Van Dusen, 148th Transgaort Wing, 8030 Bal-
boa Blvd, Van Nuoys; Myron G. Smith, 21 5. Alameda Ave.,
Ventura.

COLORADD: John Slothower, Box 1051, Colorado Springs;
H. Paul Canonica, 820 Beulah Ave. Pueblo; Raymond L. Mac-
Kinnon, 7830 Knrox Ct., Westminster.

% LUN\LEI'ILUT Laurence Cerretani, 133 Silvermine Rd., New
anaan,

DELAWARE: Leo Tew, 746 Art Lane, Newark.

DISTRICT OF COLUMBIA: Lucas V. Beau, 2610 Utia‘tbn 5t N.W.

FLORIDA: Martin Kirtland, P. 0. Box 7303, Miam!

HAWAII: Paul F. Hayvwood, Box 1618, Honoluln.

IDAHO: Byron H. Erstad, 1218 Highland View Dr., Boise; William
L. Claiborn, Route No. 2, Kimberly (Twin Falls),

ILLINOIS: Helen A. Duda, 2000 M. Parkside, Chicago (N. Chi-
cago): Lecnard Luka, 3450 W, 102d, Evergreen Park (5. Chica Ju}.
Hobert Bejna, 1628 East Ave., Berwyn {“' 'l:hlc:l.:n}. Harol
Carsen, 9541 S, Lawton, Oak Lawn (5. Chicago).
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INDIANA: George L. Hufford, Box BG, RR Nd. 1, Greenwood
(lud.lmpulh}

IOWA: Leighton Misbach, 614 5.  Minn. St .rti o
Seidel, 211 Paramount Bldg. Cedar Rapids; Dr. E[ Jﬂhmn.
4830 Grahd Awve., Des Moines,

KANSAS: Henry Farha, Jr.. 230 N. Green, Wichita,

KENTUCKY: Ronald M. Peters, an 432, Route 4, An:lmrnf_e
{Louisville),

LOUISIANA: é"hﬂlma;dmlhmh?u!;nn RBuK EIJAII!:.IEII%:i!E‘hl?:f
D. Be 1, TOB2 e n Rou Ames
13 Big Chain Center, Bossier City; Char 80 'Caldercpe. Bok €171

Loulsville Sta,. Monroe; Michael Kirk, lﬂﬁ‘l Burguy St New
Orﬁr:m. Carrall G. B::as. Box 535, Ruston; Gilmer \Iapﬂ.eld
0. Box 1838, Shreveport,

MASSACHUSETTS: James B. Mullin L‘)’u Bay State Audem?
122 {'.‘.nmnu:rnw\ealth Ave., Boston; Frederick B Hack, P Box
195 Lexington: Warren J. Hayes, 2 Naples Rd., Salem: Edwi:r

Thomson, Commonwealth Ave., Plttsfield; Frederick ‘.E-I‘Jl\'ﬂ.‘-’sl
Myrtle St Stoneham; Thaddeus ‘E. Replonski, 24 Jefferson
Taunton; Walter Kuralowicz, 108 Ferry St, Williamsett; Vincent
C. Gill, 21 Dorothy Ave., Worcester.

MICHIGAN: Paul Huxman, 213 th'i'n’nh‘l‘nh!‘mz Way, Battld
Creek: M, Van Brgcckliu mnﬁlunﬁgrkll}h E’Eﬂmﬂ ]Iarhur. Aif{gﬂ%
J. Lewis, Jr.. 4202 Kenmore erkley; Goo
G-eneva CL, nurhom, W, W, Plummer. 634 W .ge g S.E Gnnﬁ

Rapids: Case W, Ford, 10810 Hart, Huntin 'Will‘-nm i
Bennett, 3123 Romence Rd. Kalamazoo; se h B. Bill ,E{Hl
Greenwood Dr.. Okemos (Lansing Area); nnfe Mitchell
Miller, Mi. Clemens; Norman L. Scott, 412 W. LaSalle, Royal Oak,

MINNESOTA: W, K. Wennberz. 4 Carlmn. Duluth; Melvin W.
swﬁ?gﬁgqulﬁzl {:"'I"“.I::‘:LE{‘e J:M.l;l-‘ I!?IwIt Gl::m 4500 an St.. Kansas - CIty;

H OITas
Edwhéo'l" Hg&wrdﬁmﬁnsit J.Tah.ﬂ' Lane, Bt. Ann; Blake C. Miller
706 uth West A aseph

NEBRASKA: Thomas Lawrie, KLIN, 410 Sharp Bldg., Lincoln;
Robert D, Marcotte, 3528 Dodge, Omaha. =

NEVADA: Barney Rawlings, Convention Center, Las Vegas,

NEW JERSEY: A. I. Rappoport, 108 Oxford Circle., Northileld
(Atlantle City); William J. Caputo, 40 Journal Sq., Jersey City;
George H. Stone, P. O. Box Miiburn; Salvatore Capriglione,
83 Vesey St., Newark; Juhn F. Russo, 471 3d St., Pallsades Park;
Mathan Lane. 76 E. 35th St. Paterson; Richard W, Spencer, 290
Winding Lane, Riverton; Italo Quinto, Box 38, Stirling.

N'l:w MEXICO: Thomas E. Holland, P. 0. Box 3031, Albuquer-’
e 15'.1’ YORK: Earle Ribeey o; 257 Delaware Ave., Delmar (Albany
Area):; Gordon Thiel, 333 Stanton Ave, DeWitt (Syracuse Area); *
James Wright, 13 Devon Lane, Willlamsville ( ullalo Area).

OHIO: Charles Whitaker, 483 Noah:-Ave., Akron; Herbert Bryant,
§12 7th 5t., M.E. Canton; Ra"l)?l Overman, 8335 Vine St, Cliein- |
nati; Ray Saks, 2323 Sulgrave Rd. Cleveland; George A Gardner,
g0 Rockhill Ave, Dayton: John J. Nagel, 2328 Erie St. Toledo; .
Jarbes J. Mollica, 123 E. New England Ave., Worthington.

ORELAHOMA: Frank Plepe nbrmLJr. 215 Federal Eldg., Enld;
E. C. Johnston, 2801 Mockingbird Midwest City; Bill H}'den.
5367 E. 3th Pl., Tulsa. -

OREGON: Er é:t A. Heinrich, Route 2, Box 755, Oregon City;
Clyde Hilley, 2141 N. E, 23d Ave. Portland.

PENNSYL“\LNI;\: "Herbert Fryc. Pilot's "Club, ABE Airport,
Allentown: Eugene Cuda, 219 Locust St., Ambridge; William “M.
Foster, 106 5. Walnut 5t., Burnham; Thomas H. Sesler, Box 100k,
Erie; William T, Luns ard Jr.. ¢/o Patriot-News Co., 'P. 0. Box .
408, H:rrlshur:. Charles W. Wallace, P. O, Box 503, Lewistown;
Rcv William Lalird, P. O, Box 7705, Philadelphia; Robert C. Blume:
F. 0. Box 1904, Pittsburgh; George M. Keiser, 21 5, 21st'St., Pouts-
yille; Leonard A. Work, 511 Clarence Ave., State College; Carl F.
Hsul.‘l: Willow Grove NAS, Willow Grove: E

RHODE ISLAND: M., A, Tmpua, Industrial Bank Bldg., Provi-
dence.

SOUTH DAKOTA: John H, Maxwell, 308 '.llh St., Brodkings;
Elmer M. Olson, Pledmont; Dusne L. Lur:nmg Joe Foss. Field,
Sloux Falls.

TENNESSEE: Jerred Bla.umard 1230 Commgree Title Bldg.,
Memphis,

TEXAS: J. D, Tompkins, Box 115, Abilene; FrahH'J Sﬁ:rr:h Jr., -
Box 1583, Amarillo; a,,\m.l.. Wenlwnrt.h 24008 D! Dr., Ajs-" -
tin; James M. Rose, Box 35404, Airlawn 5ta, uxuuf Phil North,
Box §24, Fort Worth: E:.arl E Snnuse 434 Bank of Southwest E!ﬂi
Houston; Harlan A, Hodges, 1403 Gréat Plains Life Bldg.. Lubboc
J.J. Walden, Jr., 1208 Tower Life Bldg., San Antonio; Joseph H.

Corbin, 2110 Ellingham Dr., Wichita Falls.

TAM: John K. Hanson, 414 Crestview Dr, Etl wam  Ci
Robert E. Christofferson, Box 606, Ogden; L. Malin Berry. B %
Box 801, Provoe; Lehigh Humnt, 1i07 5. 18th E., Salt~Lake l.'.‘ty.
George R. Smith, 246 W. 1425 No., Sunset.
]{G : Robert Patterson, P. 0. Box 578, Alexandria; Jﬂhn
A. Pope, -Hlﬂ N»2I2d St., Arungmn. Fmed 0. Shanks, Jr. P. O,
Box 421, .'illl.lwilil.!5 J:éhnulj! I:‘I".Ltﬂ Ric. 13 B#K{E!i Madison E:giiﬁlis
Lyvnchburg Area rocie ams, Jr. Box 9675,
hﬂn Ogden, Jt Ellwood Ave.. Richmiond; George E. Black. .
S Sein "El K1, lIT 5 Spokane
SHIVGT{)N Ok 1 mn i
1|;;':‘S\l::l::nlﬁllh: Merrill H. uerin Franqull:‘:. tg.ert, Hnmtd
. Bates, 1035 Alfred 5t., Brookfield {Mllwm'ltea '

Mational Heodquarters Staff i S,

Executive Director: James H. Straubel; Administrative Director;
John ©. Gray; Organization Director: Gus Duda; Directer, of
industrial Pm:mms Slr%ﬁ‘n A, Rynas; Director of Military ke-
!.:unu Jackson V {'anwnuon Manager: William A.
e E{‘Num'ﬁ: B O s s Rich:
tﬂﬂ.‘h WUT" OrTES; reclor o SUFANCE BT - -
]ﬁ HKeeney: Director of Membership Fulfillment: Charles
Tipp:tt Hnm;er "ot Indusirial Serviees: Marcelln Warner.
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The Task: supply an extremely accurate heading reference with excep-
tional versatility for aircraft navigational use at any speed—
hovering to supersonic.

The Solution: The Lear Two-Gyro Platform, a remarkably simple mech-
anization for obtaining “inertial quality” azimuth and verticality
measurement over a wide range of flight profiles.

Accurac
elemen

of this system is the tw e the latest elec-

ently demon-

15 pOssessing unusual
curacy combined with simplit A basic concept of
tailoring the system to meet the c requirements has resulted
f the Lear two-gyre Jary r ice for the U.S. Air Force

A4D, P3V and F4H. Lear two-gyro platforms
st navigation programs where more compli-

are planned for some
sred the only answer. For an evaluation

cated systems were offe !
of your aerospace navigation problem write:

(Is)

LEAR SIEGLER, INC.,
= ' INSTRUMENT DIVISION110 10NTA AVE.. N.W., GRAND RAPIDS. MICH.
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THE

FEATS

0L

e S —— el . |

A PHANTOM

The feats of a Phantom measure its awesome combat capabilities.
They are a testament to its structural strength, sheer power
and armament versatility.

® Setting 100 and 500-
kilometer world speed
records dramatized the
Phantom m='s maneuverabil-
ity at lightning s and
ability to attack and re-
attack evasive targets. Its
intercept capability was ex-
hibited in setting the world's
absolute speed record of
1606.3 (Mach 2.5+). During
this record flight the
Phantom II reached peak
speeds in excess of 1650 mph.

® The Phantom = holds
the world's altitude record
for sustained fight, main-
taining 66,443 feet at Mach
2.2, It has established all
eight recognized time-to-
climb marks, including a
climb to 30,000 meters in
6 minutes, 12 seconds, dem-
onstrating the ability of the

Phantom xx to launch attacks
quickly at all altitudes,

® To capture the Bendix
Trophy, a Phantom x flew
coast to coast in 170 minutes
and set a new transconti-
nental speed record to dem-
onstrate ite deployment
capability over great dis-
tances at high speeda,

® Low-level ground attack
capability was emphasized
by the Phantom rx as it flaw
Mach 1.2, at times less than
125 feet above the und,
to shatter the 3-kilometer
world speed record,

® The Phantom mx Air De-
fense fighter has delivered
conventional bombloads
weighing twice that carried

by World War = Flying
Fortresses. Yet even while
carrying multi-ton bomb-
loads, the carrier-qualified
Phantom 1x literally “‘flies
its own cover” since it carries
Sparrow IIT air-to-air mis-
giles in addition to its ground
attack payload.

@ Final proof of the Phantom
1x's versatility lies in its slow
flight and landing ability.
Leading and trailing edge
flaps, augmented by bound-
ary layer control, allow
glower than commercial jet
transport approach speeds.
The power of the two
GE-J79 engines for take-off,
matched by very slow ap-
proach speeds and para-
braking, permits the
Phantom 1x to operate from
5,000-foot runways.

SPEED

In air defense, air superiority, long range attack or tactical
ground support there is no match for the Phantom 1.

MCDORNNELL

Mercury, Gemini, Asset and Aeroballistic Spacecraff +

FiH and F-1104 Fighter and Aftack Aircraff = RF-110 Reconnaissance Afrcraff =
Talos and Typhon Missile Alrframes and Engines « Elecironic Systems » Aufomation

MCDONNELL AIRCRAFT « ST. LOUIS



