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“SUNRISE ON THE PAD"

This striking portrait of a Thor-Agena
combination standing ready at
Vandenberg AFB, Calif., has been
judged the best color photograph of
the year by the Air Photographic

and Charting Service.

The picture was made by APCS
photographer A2C Gary Lloyd.
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Rendézvous with space station

Range 2,000 feet, closing velocity 20 f.p.s.

Aligning with solar panels and closing

Range 600 feel, aligned with solar cells . ..

Manzuvering for final alignment, velocity 3 f.p.s.

Translating toward docking port

Caorrecting left yaw and laft roll, range 50 feet

Velocity 1 f.p.5., yaw 0, roll 0 — correcting pitch

Alignment aid shows all attitudes 0. Ready to latch.}

Rendezvous in space

To investizate space rendezvous techniques, Boeing has
developed a simulator capable of reproducing conditions
involved in bringing two orbiting vehicles together in a
docking mission,

Through a projected TV presentation, the pilot, shown
in the “planetary exploration vehicle” cockpit above, sights
his tarzet vehicle. Using controls operating through a
computer system. the pilot maneuvers his vehicle and com-
pletes his docking run.,

The program is determining space station and shuttle
vehicle design requirements, types of docking mechanisms,
impact conditions and energy absorbing requirements.

Backed by the most extensive facilities in industry, Aero-

Space Division’s scientists, engineers and technicians are
achieving technological advances in a wide spectrum of
areas, including space medicine, guidance, electronics,
vehicle design, lunar base requirements and life support
systems and equipment.

These advanced capabilities, plus experience in depth in
the management of vast, complex systems, equip Boeing
to make major contributions to the nation’s progress in
launch systems. space travel, planetary landing programs,
and space rendezvous and logistics missions.

BOEING

AERO-SPACE DIVISION
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Triple exposure photograph in new Martin Rendezvous Laboratory shows spacecraft making approach
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and closure for docking under simulated space conditions.

-

MANNED RENDEZVOUS:

New Rendezvous Laboratory
at Martin investigates closure
and docking techniques

Rendezvous of orbiting spacecraftis an indispens-
able technique in future space planning. It is a
science of precision without precedent, dependent
largely on booster accuracy and extremely sophis-
ticated closing and docki chnigques,

To enhance the nation's capabilities in this vital
science, Martin has built a unigue Rendezvous,
Closure and Docking Laboratory. It simulates for
technicians and astronauts all the sensor and con-
trol problems of orbital rendezvous, and it utilizes
full-scale hardware. It simulates both manual and
automatic closure from 100 miles out to lock-on.

This Martin facility will speed the nation's de
opment of rendezvous technigues for manned space
systems. At Martin, systems management means the
best possible product, in the shortest possible time,
at the lowest possible cost.
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On the “Ban” Wagon—An Editorial l BY JOHN F. LOOSBROCK

In statements before Senate committecs the President and
defense leaders were far more specific on what the nuclear
test-ban treaty will not do than on what it will do.

“Total Dedication of Thoughtful Men"/
BY THE HON. EUGENE M. ZUCKERT

The anniversary issue of A Force Magazine, says the Secre-
tary, provides a means for all aimen to look beyond daily
pressures of the job to the concept of an Air Force vocation.

Eight Ways to Keep the Men We Nced/
BY GEN. CURTIS E, LE MAY, USAF

Effective management must concern itself with men as well
as hardware. The Chicf of Stalf lists eight positive steps neces-
sary to maintain Air Force morale and assure retention
skifled personnel.

Filming the Face of the Air Fame/
PRIZE-WINNING USAF PHOTOS

On the cover and in these pages, the men who provide the pic-
torial llmum:‘.‘ntal:’m of Air Force events present the best exam-
ples of their year's wark.

Toughest Flying School in the World / BY J. 5. BUTZ, JR.

At Edwards AFB, Calif., a group of brainy, highly motivated
atrmen are preparing for leading roles in the operation and
management of spaceflight.

45
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Mixed Hopes for the Military Space Missiun/
BY WILLIAM LEAVITT

After a summer of discontent fnr_.w-]mu*- OSTA p]imni.*m.. in
which Congress has set limits on NASA's blank check, there is
some hope for increasing military space efforts.

“Minority Report” on the Moon I’mic{-l/
FROM THE HOUSE 1964 NASA AUTHORIZATION REPORT

A group of House space committee members takes public issue
with the Administration, calling for a review of that space pro-
gram in terms of its national security potential.

Speaking of Space / BY WILLIAM LEAVIIT

Any truly viable US-Soviet cooperative moon-cxploration pro-
eram would require the Bussians to give more than they'd met,
but theres no harm in asking. It might clear the air of post-
test-ban euphoria.
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Best short story of the year
..written by a Douglas DC-8




s

To how big an airport do you have to reroute a jetliner,
if its scheduled landing field is locked in by fog?

If it’s a DC-8 or DC-8F, not very big. The DC-8 has been
approved by the F.A.A. for the shortest landing field length
of any long range jetliner. It needs airports with runways
no longer than those which can handle a DC-6...and that
often means as small as 5,000 feet.

Credit some of this capability to a new landing gear
modulated anti-skid system which continually monitors all
brake pressures to maintain optimum traction. Also to the
important fact that the DC-8’s control at low speeds is
superior to that of any other jetliner.

But even before the new landing gear system was per-
fected, DC-8s had landed on runways shorter than 5,000
feet. This capability is characteristic of the extra margin
built into so many of the DC-8 and DC-8F systems.

And as for fog, latest Douglas transport designs already
are capable of operating at weather minimums of 200 feet
and Y5 mile visibility. Developments will soon lower these
minimums to 100 feet and 14 mile, and may eventually

achieve fully automatic landings when ceilings are zero.

DOUGLAS BUILDS GREAT TRANSPORTS

DOUGLAS

AIRCRAFT OIVISION
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Projected space missions involving upper-stage storable
liquid propellant rocket engines impose certain rigid
perfarmance requirements:

1.The propellant must be space-storable. Future flights will
last for weeks or even months, and most conventional earth-
storable propellants can seriously deteriorate before the
missions are completed.

2. Engine weight will be critical, particularly when the task
involves orbital rendezvous.

3. Specific impulse must be improved over the current
performance level of earth-storable propellants.

4. Variable thrust control will be required for maneuverability
in space.

m At United Technology Center we are now devoting major
efforts toward development of engines to meet these
demanding performance requirements.

®m New fluorine-based propellants, proved in more than 20
recent test firings at UTC, provide 20-259 higher lsp

than conventional fuels; and these new propellants

are storable in space. = Y

m Engine weight has been reduced significantly by using
filament-wound propellant tanks and highly efficient ablation-
cooled thrust chambers. (Qur recent test-firing using
ablative chambers with fluorine-based propellants is an
industry first.)

m We have developed engines of various sizes which

will stop and start in space, and which have thrust control
over a range of 1 to 100. The advanced throttling
technigues use aeration and variable area injectors.

® In addition to our work in liquid engines, we are developing
hybrid rocket engines which will combine the best qualities
of both solid and liquid propellant engines. And UTC is

the prime contractor for the first stage of the Air Force

Titan 11l C, which includes two 120-inch diameter segmented
solid rocket motors. Together, these motors will generate
over 2 million pounds of thrust at lift-off, more than 809,

of the vehicle's total thrust.

m UTC's Sunnyvale headquarters have recently been enlarged
and the Coyote Development Center's facilities are modern
and extensive. Our 2,500 people provide us with a reserve of
experience and talent. We have the men and machinery. This
manpower and these facilities are devoted to advancing the
state of the art for space propulsion.

UNITED
TECHNOLOGY
CENUTEH

Dreiena) OF UASTID AMCHAST CONRORATN




1. ABLATION - COOLED THRUST
CHAMBER literally boils off its
liner in order to cool itself, Abla-
tive liners eliminate heavy, expen-
sive tubing required for regenera-
tive cooling systems.

2. VARIABLE THRUST CONTROL
overa 1 to 100 range is now pos-
sible with UTC's technique of
acration. Conventional propellant
injection (top) does not allow re-
duction of rate of flow without
danger of unstable combustion.
Aeration throttling (below) diffuses
propellant and gives precision
control.
| |

3. SPACE SIMULATION TESTS
prove the start-stop capability of
advanced liquid propellant rocket
engines. Flight-scale engines are
hot fired in our test cells.

4. OVER 3,000 TEST FIRINGS
have already been conducted at
our three major test stands.

This picture shows an engine us-
ing new fluorine-biased propellants.

5. EXTENDED DURATION FIRING
of lightweight storable liquid pro-
pellant engine achieved stable
combustion and high efficiency
over a period of almost fwenty
minutes in a recent test at UTC.

B. GLASS FIBER FILAMENT WIND-
ING, a weight-saving fabricating
technique, is being used for Ii-
quid propellant bottles for upper-
stage engines.
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FAST AIR LIFT TO THE HOT SPOT

MODICON* V — designed to counter the insurgent threat with decisive command and control
of the air and close air support of ground troops. Compactly packaged for global mobility in
air-transportable shelters suitable for helicopter and vehicular operations. Instantly ready to
move anywhere to dominate the air situation by providing first day capability, mixed weapons
control, tactical flexibility through modular dispersibility. Already researched and developed for
immediate integration into special air warfare units./MODICON systems are configured to support a
high order of military initiative and resourcefulness. Engineers and scientists qualified to exercise
these traits towards the furtherance of data handling and display systems will find substantial
opportunities at Litton Systems. Send resume to Professional Employment Manager, 6700 Eton
Avenue, Canoga Park, California. An Equal Opportunity Employer. *MOdular DIspersed CONtrol

[BLITTON SYSTEMS, INC. / DATA SYSTEMS DIVISION A Division of Litton Industries




An Editorial

ON THE ‘BAN’ WAGON

By John F. Loosbrock

EDITOR, AIR FORCE/SPACE DIGEST

WasmncTon, D.C., Avcust 15
NE thing is clear at this writing. By the time this
0 issue of Am Force/Space Dicest reaches its readers
the United States Senate will have advised and con-
sented to the ratification of the nuclear test-ban treaty.
Only a handful of Senators have expressed outright oppo-
sition; a mere double-handful have raised questions they
would like to see answered before voting “Yea.” The major-
ity jumped on the ban wagon as soon as it had barely
begun to rumble. Some had been on it from the beginning
of the years-old negotiations.

There has been no diminution in the distrust of the
Communists consistently exhibited by many of the Sena-
tors who are voting for ratification. There has been no
erosion of the senatorial concern about what a test ban
might do to our deterrent posture. There is almost tacit
acknowledgment by all hands that the Soviets will abro-
gate the treaty if and when it suits their purpose. Even
the Administration supporters of the treaty, including
President Kennedy himself, Secretarv of State Dean Rusk,
Secretary of Defense Robert McNamara, Chairman of the
Atomic Energy Commission Glenn Seaborg, and the cor-
porate statement of the Joint Chiefs of Staff, took great
pains to make clear what the treaty would not do.

The President, in his special message to the Senate
requesting speedy ratification, ticked off the points:

® The treaty will not assure world peace.

® It will not halt nuclear testing.

® It will not halt the production or reduce existing
stockpiles of nuclear weapons.

® It will not end the threat of nuclear war or outlaw
the use of nuclear weapons.

The President assured the Senate that “this treatv does
not halt American nuclear progress” and promised that
“our atomic laboratories will maintain an active develop-
ment program, including underground  testing, and we
will be ready to resume testing in the atmosphere if
necessary.”

He further asserted that “this treaty is not a substitute
for, and does not diminish the need for, continued Western
and American military strength to meet all contingencies.
It will not prevent us from building all the strength we
need; and it is not a justification for unilaterally cutting
our defensive strength at this time.”

Premier Khrushchev took similar pains to assure his
countrymen that the treaty was not a “giveaway” to the
capitalistic imperialists and that he was still as anti-West
as the next Communist, no matter what that fellow Mao
might be saying over in Peiping. In France, Charles de
Gaulle was going right ahead in his quest for a bomb of
his own, and presumably the Red Chinese were doing
the same. At this writing the treaty has been signed by
sixty-seven countries on both sides of the Iron Curtain, in-
cluding East Cermany.

The attractiveness of a treaty which apparently does
so little harm to and carries so little advantage for either
side lies in one word: “fallout.” So long as the treaty
is not abrogated, one cannot deny that further contamina-
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tion of the atmosphere—except, of course, by France or
Red China—will be halted. This is what whipped other-
wise recalcitrant Senators and other opponents into line.

“This, literally, is a motherhood theme,” grumbled one
Senator., “Who the hell wants to go on record in favor
of strontium 907"

The treaty was also hailed, in the words of the Presi-
dent, as “a first step toward limiting the nuclear arms
race.” This theme likewise was echoed and reechoed by
supporters of the treaty.

Washington has its share of cynics, and one of them
put it this way: “Motherhood, sure. Who can be against
it? But even motherhood can be a problem when there
hasn't been a wedding. First step? Sounds great, But
remember the old joke about watching that frst step.
It might be a long one.”

The Joint Chiefs have their reservations about the test
ban, reservations that are essentially technological and
military in nature. Their statement to the Senate Prepared-
ness Subcommittee examined what might happen if the
treaty were to be ratified and faithfully observed by both
sides. The Chiefs conclude that:

® “The United States would not be able to overtake
the present advantage which the USSR probably has in
the high-vield [tens of megatons] weapons field, whereas
the Soviets, by underground testing, probably could re-
trieve in time any lead which we may presently have in
the low-vield tactical field.

® “Both sides could achieve an antiballistic missile, but
one with less desirable characteristics than would be the
case were additional atmospheric tests conducted.

® “Knowledge of weapons effects is incomplete at best
and, although knowledge could be gained from under-
ground testing, knowledge which only testing in the pro-
hibited media [atmosphere, underwater, and outer space]
could provide would be denied. Also, there would be no
opportunity to conduct environmental tests of current
weapons or of those which might be acquired in order
to verify their performance.”

This means that underground testing has its limits and
that we can never know just how a weapon will perform
until we test it in the environment in which it is to be used.
The reference to weapons effects concerns, for example,
what a fifty- or 100-megaton warhead might do to a
Minuteman site, which we do not know and will not be
able to find out under the test ban. It likewise refers to the
radiation effects of big nuclear blasts on sensitive commu-
nications svstems and radar, Communications are critical to
control of the deterrent strategic force—a control on which
much store is set in the quest for stability of that force.
And radar may be the pacing factor in achieving a work-
able antiballistic missile system. The Chiefs’ worry, obvi-
ously, is about the prospect of deterring aggression, or of
being forced to go to war, with weapons which are untried
and which may prove inefficient or not even work at all,

The Chiefs also are worried about the possibility of
clandestine testing but believe this to be a relatively minor

{Continued on following page)
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factor, “if adequate safeguards are maintained.” The Chiefs
likewise are concerned about a repetition of the September
1961 Soviet atmospheric test program in which the Soviets
broke the previous test moratorium without warning and
gained the acknowledged lead they now possess in very-
high-vield nuclear weapons. The Chiefs, says their state-
ment, “are impressed . . . by the possibility of an abrupt
abrogation by the Soviets, followed by a comprehensive
series of atmospheric tests.”

The safeguards the Chiefs require for their corporate
peace of mind are listed:

® “The conduct of comprehensive, aggressive, and con-
tinuing underground-nuclear-test programs designed to add
to our knowledge and improve our weapons in all areas of
significance to our military posture for the future.

® “The maintenance of modern nuclear laboratory facil-
ities and programs in theoretical and exploratory nuclear
technology which will attract, retain, and ensure the con-
tinued application of our human scientific resources to
these programs on which continued progress in nuclear
technology depends. [This means that good scientists will
leave the nuclear weapons fields in droves if an active pro-
gram is not pursued. ]

® “The maintenance of the facilities and resources
necessary to institute promptly nuclear tests in the atmos-
phere should thev be deemed essential to our national
security or should the treaty or any of its terms be abro-
gated by the Soviet Union.

® “The improvement of our capability, within feasible
and practical limits, to monitor the terms of the treaty, to
detect violations, and to maintain our knowledge of Sino-
Soviet nuclear activity, capabilities, and achievements.”

The Chiefs then acknowledged that there were other than
military considerations in the treaty. They, too, eame to
grips with motherhood and concluded that “if we can
achieve significant political advances, these will compen-
sate for foreseeable fluctuations in nuclear technology.”

What really worried the Chiefs was a fear of a kind of
psychological fallout, a mental contamination of the at-
mosphere of alertness. Said their statement:

“The most serious reservations of the Joint Chiefs of
Staff with regard to the treaty are more directly linked
with the fear of a euphoria [a false feeling of well-being]
in the West which will eventually reduce our vigilance
and the willingness of our country and our allies to ex-
pand continued . effort on our collective security. If we
ratify this treaty, we must conduct a vigorous underground
testing program and be ready on short notice to resume
atmospheric testing. We should strengthen our detection
capabilities and maintain modern nuclear laboratory facil-
ities and programs. Finally, we must not forget that mili-
tant communism remains committed to the destruction of
our society.”

The Chiefs, in other words, while deeply concerned
about the technological and military hobbles imposed by
the test ban, also recognize the political facts of life as
clearly as do the worried solons on Capitol Hill. You just
can't be in favor of fallout, not even in the Pentagon.

Other reservations were expressed as to the treaty, not-
ably by Nelson Rockefeller, who asked that ratification be
undertaken onlv with “the understanding that certain am-
higuous language in Article I does not prohibit the use of
nuclear weapons to repel aggression anywhere.” The New
York Governor's reference was to what some consider a
“sleeper” provision. In prohibiting atmospheric, under-
water, and outer-space testing, Article 1 says:

“Each of the parties to this Treaty undertakes to pro-
hibit, to prevent, and not to carry out any nuclear-weapon
test explosion, or any other nuclear explosion at any place

12

CONTINUED

under its jurisdiction or control,” except underground (em-
phasis supplied). The phrase “or any other nuclear explo-
sion” would seem to prohibit the use of tactical nuclear
weapons under any conditions, even including a massive
surprise aggression with conventional arms. Both Secretary
Rusk and Secretary MeNamara deny that the treaty meang
this but no one has said it does not say this. It has been
pointed out that in theory this clause could prevent the
United States from employing nuclear weapons to seal the
mountain passes in the Himalayas, even if the Chinese Reds
were mounting a massive assault through these passes upon
India and even if India requested such use of nuclear
weapons on its behalf. The same clause appears to re-
strict the use of nuclear explosions in Operation Plowshare
for such peaceful purposes as digging canals or creating
artificial harbors.

We are struck by the speed with which the treaty was
drafted, negotiated, signed, and ratified. Less than three
months ago the test-ban negotiations were bogged down
in the old argument about inspection—how to ensure
against underground cheating, Then the deadlock was sud-
denly broken, by the obvious expedient of eliminating
underground testing from the provisions of the treaty.

The watershed point, apparently, was reached on May
27, when Senator Thomas J. Dodd, a Connecticut Demo-
crat and a highly articulate critic of our previous test-ban
negotiations (A Force, June '63, “What Kind of Test
Ban Makes Sense,” by John F. Loosbrock and “You Can’t
Ban Technology,” by ]. 8. Butz, Jr.), introduced a resolu-
tion declaring the Senate’s support of a ban “on all nuelear
tests that contaminate the atmosphere or the oceans.” Sen-
ator Dodd named as cosponsors a total of thirty-four Sen-
ators from both sides of the aisle, ranging from such an
ardent supporter of a test ban as Hubert Humphrey of
Minnesota to highly suspicious Peter Dominick of Colo-
rado. The thrust of the Dodd-Humphrey-et-al resolution
was that such a ban could be effectively monitored to de-
tect cheating, would eliminate fallont, and would be a
start toward curtailing the arms race. It is only speculation,
but we conjecture that Senator Dodd has received assur-
ances that the pure-fission neutron bomb, which had wor-
ried him on the grounds that it could be developed and
tested clandestinely by the Soviels under an across-the-
board ban, can be developed and tested underground, or
in other ways that do not involve atmospheric contamina-
tion,

It is both interesting and disturbing, however, to note
the significant differences in language between the Dodd
resolution and the actual treaty. The Dodd resolution
called for a ban on “all tests that contaminate the atmos-
phere or the oceans.” Such a ban would have permitted
tests in outer space and indeed any tests that would not
contaminate the atmosphere. The treaty goes much further.
It prohibits all atmospheric nuclear explosions, tests or
otherwise, whether or not contamination is involved. It ex-
tends the test ban to outer space, where contamination is
likewise not involved.

We are not in favor of fallout, although we note that the
degree of risk involved therein is a matter on which there is
no scientific unanimity, We could support, without signifi-
cant reservation, a treaty that would have maintained the
sense of the Dodd resolution. Such a treaty would have
given the United States maximum technological advance
and maximum military security in a fallout-free world.
Instead, the US has settled for a treaty in which the pre-
vention of fallout is the only major advantage and in which
grave technological and military risks are involved, At this
writing no one has raised the question of why we did so.
It's a good question.—Exp
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Anthorn —
NATO voice of
command...

During World War |1, the air over Anthorn, England, crackled with
control-tower chatter typical of B-17 bases everywhere. Soon, that
air will be charged again — this time with the big voice of NATO's
new Very-Low-Frequency radio transmitter. With a power of 550-kw,
it will feed a six-point-star antenna array stretching 4300 ft. over the
old runways.

Like the U. S. Navy's staggering 2-megawatt VLF facility at Cutler,
Maine, and VLF Pacific in Australia, the transmitting equipment for
this new NATO command communication system is being designed
and produced by LTV's Continental Electronics. VLF operation in the
16 - 20-ke range was selected for its immunity to ionospheric dis-
turbances and because VLF propagation follows the curvature of the
earth, thus giving added range to the station. Continental is asso-
ciated with Redifon, Ltd. of London on the Anthorn project.

Long recognized as the producer of the world's most powerful trans-
mitters, Continental produced the megawatt Voice of America trans-
mitters, the BMEWS multimegawatt radar transmitters, and Nike-
Zeus acquisition radar. Combined with Continental’s activity in the
fields of standard broadcast AM, HF, UHF, Single Sideband and
microwave transmitters, these projects reflect another facet of LTV
versatility. Continental Electronics Manufacturing Company, 4212
South Buckner Bivd., Dallas 27, Texas, a subsidiary of Ling-Temco-
Vought, Inc.
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Climbs at 6000 fpm
Cruises at 500 mph, plus
Ceiling 40,000 ft.
Range 1900 st. mi., plus

Just the best utility aircraft built . . . that's all!

Jet- COMMANDER

AERO COMMANDER, INC., BETHANY, OKLAHOMA, subsidiary of ROCKWELL STANDAHDWCORPORATI{)N
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By Claude Witze

SEMIOR EDITOR. AIR FORCE/SPACE DIGEST

Where Does the Hot Line Lead?

Wasnmwcroxn, D.C., Avcust 14

While watching senatorial investigations into the award
of the TFX contract to the General Dynamics/Grumman
team and of the X-22 V/S5TOL contract to Bell Aerosys-
tems Company, there has been a fascinating parallel exercise
that may not be alien to these major subjects. It has been
the progress, throngh the House and Senate, of the author-
ization bill for the National Aeronautics and Space Admin-
istration.

The New York Times, which is under no compulsion to
get morassed in a million technological details, said edi-
torially that there is a “hot line” between the White House
and Capitol Hill and that its temperature was kept high
about the first of the month with insistence that approval
be given to a new space electronics center in Boston. At
one point this 550 million project was rejected, Later it
was given a blessing. This led the Times to speculate that
it is only a coincidence that the center’s biggest booster
is Senator Edward M. Kennedy, the President’s brother.
Senator Kennedy, vou may remember, campaigned last
vear on the promise that he “can do more for Massachu-
setts.” It has been charged on the floor of the Senate that
the Boston center won committee approval “under White
House pressure,” and there has been no spirited dendal of
this on behalf of the Administration,

The point to be made is that in the case of what can be
done for Massachusetts there has been a fairly open discus-
sion of the role of the White House. In the case of what
could be done for Texas and New York, which are the
states involved in the TFX and X-22 matters, there has
been a minimum of discussion. A Capitol Hill cynie, look-
ing at the way these source-selection decisions were handled,
has commented that the trend is toward the procurement
of weapon svstems “by the kind of procedures used to buy
trap rock at Boston City Hall.”™ That is an extreme state-
ment here in 1963, but it is true that this Administration
hiis, as a goal, the confinement of source-selection decisions
to a narrow secretariat. The utility of a “hot line” from the
White House or party headqguarters in this situation cannot
be contested.

Current witness before the Senate Subcommittee on In-
vestigations that is probing the TFX situation is Air Force
Secretary Eugene M. Zuckert. He is easily the most com-
petent witness the Pentagon has produced and shows more
over-all familiarity with his material than any other, in
uniform or out. He came prepared, at one session, to place
in the record a list of contractor representatives and mem-
bers of Congress who had contacted him in regard to the
pending TFX decision last year between January 17 and
October 18, which covers nine crucial months leading up
to the verdict. All during those visits it was assumed by
contractors and congressmen alike that a couple of hun-
dred men on the payroll of the Air Force and Navy wonld
contribute to a sonrce-selection recommendation that would,
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unless it broke considerable precedent, determine the win-
ner. Said Mr. Zuckert on the stand, “I was never subjected
to the slightest bit of outside influence whatsoever.” He did
not add that the most important reason for this was that
the existing source-selection procedure was designed to
guarantee the futility of “outside influence.”

Probably the most portentous part of Mr. Zuckert’s testi-
mony dealt with his evaluation of the evaluations, as they
were presented to the Service Secretaries. This is important
because, regardless of the merits of the long-established
source-selection system, and the buffer it provides between
the secretariat and pressures, it is vulnerable if a critic of
Mr. Zuckert's stature can cite serious failings.

The Air Force Secretary had repeated, at the Senate
hearing, the same formal presentation that he had seen,
along with the Source Selection Board and the Air Force
Council, last November. He said it showed how closely the
competitors had been rated. Yet, the operational section
of the briefing gave the Boeing design a higher score and
expressed a preference for it. And this was the section of
which Mr. Zuckert was most critical:

“It must be understood, however, that the operational
portion of the briefing was not a balanced résumé,” he
told the Senators, “Unlike other portions, it did not purport
to summarize both sides of the actual evaluations, but was
instead a statement of reasons to support a preference for
the Boeing design. It was a brief, rather than a briefing.”

The Secretary then gave a long review of what had been
said in the operational portion of the briefing. And here
is the heart of his criterion—and the Defense Department's
—of the TFX source-selection machinery:

*We have now seen how the two designs actually com-
pared in the operational area, aocording to the Fourth
Evaluation Report. 1 have dwelt on this, first, so that you
might judge for yourself whether the operational briefing
was fairly representative of the evaluations themselves.

“Frankly, I think not. The handful of characteristics it
had singled out for Boeing could be found in the evalua-
tions, but only in conjunction with a host of other factors,
pro and con, many of which pointed in the direction of
General Dynamics. 1 personally was not affected by this
lack of balance.

“According to these hearings, however, none of the
members of the Source Selection Board, aside from its
nonvoting chairman, apparently read the Fourth Evalua-
tion Report through before they reached their recom-
mendation.”

Mr. Zuckert did read the Fourth Evaluation Report
and from that was clearly prepared to defend the choice
of General Dynamics. There are other persons, many of
them highly qualified and objective, who read the same
report and disagree with him. From this thormy dilemma,
in which honest men came up with different answers, we
can legitimately look elsewhere for a balance.

The Secretary of the Air Force, under questioning, said

{Continued on following page)
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he had no idea how a reporter for a Fort Worth newspaper
was able to write that General Dinamics would get the
TFX contract a month before he, Mr. Zuckert, played a
role in reaching this decision. It was pointed out that the
reporter, Seth Kantor, testified under oath that he had been
told what the decision would be by “very high echelon
people,” and he did not say they worked in the Pentagon.
Logically, the Air Force Secretary pointed out the reporter
did not get his tip from military sources because, if he had,
the tip would have been wrong. Yet, when an inquisitor
said the story must have originated “at the level where the
decision for General Dynamics was made,” Mr. Zuckert
replied, “That is a speculation on your part.”” He went on
to point out that some newspaper stories are not true. Well,
the Fact is that Mr. Kantor's story in the Fort Worth paper
was true, and if he did not get it from top Administration
sources he lied under oath to the committee. It is hard to
think of a motive for him to do this.

In view of some recent history it is equally hard to avoid
the possibility that the TFX award to General Dynamics
over Boeing and the X-22 award to Bell over Douglas were
policy decisions now being supported after the fact with
technological arguments. Two obvious examples of this pat-
tern were the RS-70 and Skybolt reversals. The death of
both of these projects as weapon systems came about be-
cause they were inconsistent with prevailing strategic
doctrine. In both cases the technologies involved were
portraved as placing a stress on our capabilities. There is
expert evidence that this is not so.

Both the TFX and X-22 investigations have included
references to White House interest. Secretary Zuckert told
the MecClellan committee he has never reported to the
White House on the TFX. But, he said, Defense Secretary
MeNamara had a meeting with the President on the mat-
ter. He did not indicate he knew what was said at this
meeting, and he was not asked whether he knew. Senator
McClellan may be saving the question for Mr. McNamara.

At the X-22 inguiry, before Senator Stennis and the
Armed Services Preparedness Investigating Subcommittee,
there was greater interest shown in the role of the White
House. The X-22 is a V/STOL project, pure research and
development, in which the Bell Aerosystems Co. and Doug-
las were competing. The Navy clearly Favored the Douglas
proposal, but the decision was left to Deputy Defense
Secretary Roswell Gilpatric, who selected Bell. As in the
case of the TFX, the race was close. Mr. Gilpatric said
that he decided on Bell in three davs of consideration,
during which he had expert civilian opinion to rely on,
“and 1 also knew the views of the President’s Scientific
Adviser, Dr. [Jerome] Wiesner.” He said Dr. Wiesner's
view was that “either of these proposals could accomplish
the program objective, provided the deficiencies that had
been noted in the techmical evaluation were corrected.”
He said Dr. Wiesner did not recommend a source, but
again he was not asked about other White House sugges-
tions. On another day, Dr. James H. Wakelin, Assistant Sec-
retary of the Navy for Research and Development, said Dr.
Wiesner had heard the Navy presentation on the X-22
proposals, which was what the committee counsel called
a “source-selection briefing.” Yet Dr. Wakelin testified
that Dr. Wiesner had no interest in anything but the tech-
nical factors, and denied there was any discussion with
him about the source. The subject seems to have been
brought up because the Stennis committee found a Nawvy
Department document, signed by Vice Adm. Paul D.
Stroop, former Chief of the Bureau of Naval Weapons,
that said, “It is understood that the White House was
expressing considerable interest in this Navv-managed pro-
gram.” The source of this understanding was traced, on the
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stand. It turned out to be Dr. Wakelin. If he told the Navy
the White House interest was in “technical factors,” the
document signed by the Admiral did not relay that infor-
mation.

When Dr. Harold Brown, Director of Defense Research
and Engineering, was on the stand, the committee learned
that in addition to Dr. Wiesner’s technical interest in the
V/STOL project, he would be involved in budgetary
decisions and that he had been the recipient of “con-
gressional interest.” Later, Senator Barry Goldwater asked,
“What mechanics do we go through to get Dr. Wiesner
interested in us?” The answer:

“I think it was perhaps the other way around, Senator
Goldwater. 1 think that, as I understood it, the White
House or [Dr. Wiesner] was contacted by some congress-
man who had an interest in this program, and that was
one of the reasons he came in. He already had been in,
as 1 say, because of technical interests of his own.”

This made it clear that the interest of the congressman
who called Dr. Wiesner was not technical. If he handled
nontechnical interests for congressmen it is not unreason-
able that he might handle them for the White House as
well.

There has been considerable discussion in the past
month of the ethical conduct of some persons involved in
the TFX and X-22 source-selection procedures. Specifically,
Fred Korth, Navy Secretary, and Mr. Gilpatric have been
mentioned. Mr. Korth was president of a bank in Fort
Worth, Tex., that has a modest amount of credit available
for the General Dynamics Corporation. Mr. Gilpatric comes
from a New York law firm that has General Dynamics as
a client. Whether these are conflicts of interest in a statu-
tory sense is something only the courts can decide. No one
has seriously suggested either man was influenced by any
personal profit motive in his source-selection decisions. It
should, however, go in the record that a man in uniform
would be subject to disciplinary action if he were involved
in this kind of situation, no matter how uncorrupt either
his motives or actions might be. The civilian secretariat is
not subject to military discipline. But its vulnerability to
what might come over a “hot line” from the White House
is no less than that of a Senate committee.

In fact, it is more.

Inadvertence Is Persistent

On July 11, at a press briefing on his cost reduction
program, Defense Secretary Robert McNamara said:

“Now . . . 1 want to refer to the cost-plus contracts.
These are contracts under which we agree to reimburse
the contractor for whatever costs he incurs and in addition
to that we pay him a fee, either a percentage of the cost
or a fixed fee, depending on the nature of the contract.

“As you can well imagine, 1 imagine this places no
pressure on the contractor to reduce his costs because if
he reduces them, in certain cases, his fee actually goes
down. In other cases the fee remains constant but we pay
for a lesser amount. If he increases the cost, in some cases
his fee goes up, where the fee is a percentage of the cost.
.. . They are the worst possible form of contract. This has
been recognized for years and vears. 1 have operated under
them from the other end, and I can speak with some ex-
perience on what happens from that end of the equation,
and I know exactly what is happening here.”

The transcript of the briefing does not show that any
reporter challenged Mr, McNamara on this statement. It
was accepted as fact,

Later in the day, there was made available at the office

{Continued on page 19)
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from solar chronometer to space

The Wheeler Solar Chronometer was designed to indi-
cate true sun time and longitude, with corrections for
the seasons and the earth's position. Highly accurate
though it was, the instrument had the basic fault of all sun
dials: it was utterly worthless when the sun went down.

To avoid the possibility of being in the earth's shadow,
space launch vehicles require guidance systems capable
of determining positional fixes without solar obser-
vation. This requires advanced navigational systems of
unparalleled accuracy—AC accuracy.

AC is presently modifying its Titan |l inertial guidance
system for application in the Titan lll. And AC has
recently been selected to produce the navigation guid-
ance system for MASA's Apollo command module.
Added to these current programs, AC's outstanding
performance on the Thor, Mace, Regulus and Polaris

Wisbelar s Salar Chronsenaler |/

a8t Century)—Courlasy Cranbrock Insfibalé af Sclancs

booster guidance

missile programs and its work in providing navigation
equipment for manned aircraft have established AC as
a leader in the field of navigation and guidance.

AC's ability to design, develop and produce highly
accurate guidance and navigation

systems at low cost is unigue.

Put it to work for you. Contact

Director of Sales, AC Spark Plug

Division, General Motors, Milwau-

kee 1, Wisconsin.

MASTER NAVIGATORS THROUGH TIME AND SPACE

GUIDANCE AMD MAVIGATION FOR BALLISTIC 1
MISSILES = AVIONICS » SPACE BOOSTERS »

SPACECRAFT » DELIVERED ON TIME AT LOW COST A

WITH OUTSTANDING ACCURACY AMD RELIABILITY




Artwork by Glenn Dodenhofl—courtesy Northrop Corporation

nce again ... orthrop’s highly versatile Ir- AL supersonic er
(8] gai Northrop’s highly ile F-5 MAP supersonie fight

is powered by two General Electric J85 afterburning
CECO Fuel Pumps jet engines equipped with fuel pumps engineered
were selected and precision-produced by Chandler Evans.

This CECO product on the Northrop F-5 joins a distinguished
line of pumps, main fuel controls, afterburner controls and
other jet engine components in an array of important

military aircraft as well as with many of the latest

and finest missiles and commercial aircraft.

CECO is pleased to be “known by the company its products
keep” and by the records those products establish,

CHANDLER EVANS CORPORATION + WwesT HARTFORD 1, CONNECTICUT

A Major Industrial Component of Fairbanks Whitnay Carp, Gas Turbine Fuel Controls/Pumps c E 0
Aevospace Control Systems/Servas c

Aircraft | Engine Aecessories __} SYSTEMS
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of the Assistant Secretary for Public Affairs, an "Answer
to Inquiries.” It said:

“Secretary McNamara, at his news conference concern-
ing the cost-reduction program, today inadvertently left
the impression that cost-plus-fixed-fee contracts may be
cost-plus-a-percentage-of-cost contracts, in which case the
contractor gets a Hat percent of the costs of the contract.

“Such is not the case. In fact, such contracts are illegal,
and rightfully so, since the incentive is for the contractor
to incur more costs.”

It may be that some reporters asked the guestion and
received this answer. Certainly the correction did not get
wide distribution in the daily or trade press.

The correction did nothing to reverse the impression that
a cost-plus-fixed-fee contract is anvthing except what its
name implies. The fee is fixed. If a contractor agrees to do
a job for 54 and anticipates costs of 5100, he will get the
54 even if the costs drop to $90. If they go to $200 he still
gets §4, providing that the customer has not changed his
order in the course of its being filled.

This is not the “worst possible form of contract” and it
has a proper place in the procurement business, which is
known to most executives who operate “under them from
the other end.”

The Pentagon's claim to an inadvertency also made
no reference to Mr, McNamara's testimony of last March
28 before the Subcommittee on Defense Procurement of
the Joint Economic Committee. Under questioning by
Chairman Paul H. Douglas, the Defense Secretary said:

“In a contract in which the formula provides for re-
imbursement of all costs plus x percent of cost as profit,
it simply means that as cost rises the profit rises. This has
been a traditional form of contract. As I say, in my mind,
that gives an inverse incentive.”

Any military procurement officer knows that this is not
a traditional form of contract and that it has been illegal
since some time before World War IL Senator Douglas is
an economist studying some procurement areas and ap-
pears to accept Mr. McNamara's word, From the dialogue
that followed it is clear that the Senator thinks profit is
figured as a percentage of cost in some contracts and that

Newest approach in the ¥V/STOL studies now going on is the
triservice Curtiss-Wright X-19, unveiled recently at Cald-
well, N. J. Army, Navy, and USAF will evaluate the aireraft
for a variety of missions, ineluding transport, seareh and
resene, armed cscort, surveillanee, ASW, fire support, and
infiltration. The X-19 is designed to land and take off
vertieally, shift 1o horizontal fight b('l tilting its propellers,
and fly at 460 mph in level fight. It will have a capacity
of 1,200 pounds or six passengers in the cargo version.
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any cost-plus-fixed-fee contract “frequently leads to a pad-
ding of costs.” There was no reference to the fact that costs
are reviewed and passed upon by the customer.

It is not clear what is being accomplished by this kind
of repeated inadvertency. It is essential that industry and
the press be alert to its appearance and challenge the
spokesman, no matter what his position.

The Road to Mediocrity

Short memaories are common in this city.

There are sound reasons in mid-1963 to recall the 1961
report of the Subcommittes on National Security Policy of
the Senate Committee on Government Operations. This
group, headed by Senator Henry M. Jackson, recorded in
1960 and 1961 some illuminating testimony about people,
including those in the Pentagon. The transcripts of what
was said by Robert A. Lovett, Adm. Arthur W. Radford,
Cen, Maxwell D. Taylor, and Thomas 5. Gates, Jr., should
be filed for permanent reference.

At one point, in November of 1961, Senator Jackson
issued a “final statement” in which he posed the major
question of our era. The Senator said it is this:

“Can free societies outplar, outperform, outlast—and
if need be, outsacrifice—totalitarian svstems? Can we rec-
ognize fresh problems in a changing world—and respond
in time with new plans for meeting them?”

Then he listed broad conclusions, and one of them was:

“Good national security policy requires both good policy
makers and good policy machinery. But organizational
changes cannot solve problems which are really not due to
organizational weaknesses.

“More often than not, poor decisions are traceable not
to machinery but to people—to their inexperience, their
failure to comprehend the full significance of information
crossing their desks, to their indecisiveness or lack of
wisdom.”

Defense Secretary Robert McNamara, who was a witness
before the Jackson subcommittee on August 7, 1961, said
he had been fortunate in being able, at that early stage
in his regime, “to recruit men of great ability.” He said
that he faced only two major problems, the low salaries
he was able to offer in the upper echelons and the conflict-
of-interest regulations. He pleaded for relief in both areas.

There is a long list of secretaryships, assistant and dep-
uty secretaryships on the Pentagon rosters. Almost without
exception these positions have been filled in the past by
high-salaried men out of industry who have taken substan-
tial pay cuts to serve. Their single reward, in most cases,
has been the prestige of the office and the administrative
power that goes with it.

Since 1961, when all this good advice was recorded by
the Jackson subcommittee, these jobs have been steadily
degraded in both power and prestige. It is necessary to
recall only the parting sad song of Elvis ]. Stahr, Jr., first
Secretary of the Army in the Kennedy Administration, to
identify the way in which the Defense secretariat has grown
increasingly unattractive to competent men.

The status of the civilian Secretaries of the Army, Navy,
and Air Force is protected by law. Mr. Stahr did not refer
to this in his comments, but he made it clear that deci-
sion making has been taken over by Mr, McNamara, down
to the poinl where most executives would look upon it as
an “overreaching” of control. There is today a real threat
to our capability in the reluctance of nominees to take
these jobs. When an assistant secretary’s desk must be
filled by an appeal to an employment agency, the third-
rate executives are on their way in—Exp
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Top to bottom:

USAF B-58 Bomber
Convair 990 Airliner
USAF F-106 Interceptor

The B-58, flying with

the Strategic Air Command,

is the world’s first

operational supersonic bomber.

The Convair 990 is the world’s
fastest and most comfortable
airliner.

The supersonic F-102 and
F-106 are the backbone of the
Air Defense Command.

General Dynamics built them all.

We are now developing

the new bi-service

tactical fighter—the F-111 (TFX)
at our Fort Worth Division.

General Dynamics has more
experience than any other
company in the design and
construction of supersonic aircraft.

GENERAL DYNAMICS

Divisions:

ASTRONAUTICS » CANADAIR, LTD. » CONVAIR =
ELECTRIC BOAT + ELECTRO DYMNAMIC » ELECTRONICS »
FORT WORTH » GENERAL ATOMIC » LIQUID CARBONIC ¢
MATERIAL SERVICE » POMONA »
STROMBERG-CARLSON
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For a Brighter Future

Gentlemen: Amen and a thousand
more amens to your July editorial [on
military pay]. You have taken the
words right out of my heart on pros-
pects for the future of military per-
sonnel.

Air Force/Seace Dicest is getting
better all the time, and 1 like the bal-
ance you're keeping between the
“aerospace” features and the “down-
to-carth™ articles like “The Vocation
of Arms,” by Maj. Paul L. Briand, Jr.,
and Capt, Malham M. Wakin.

Keep up the good work.

ExTHUSIAST

Centlemen: John F. Looshrock’s edi-
torial in the July issue is a master-
piece.

With a fourteen-vear-old son who
aspires to the Air Force Academy, [

have often pondered how, when, and
in what manner, I should describe or
present “The Dark Side of a Bright
Future.”

Editor Loosbrock has come to my
rescuel I shall save his editorial until
the appropriate time. I am sure that
in the few intervening wyears there
will be little if any change.

Lr. CoL; A. F. MacNiven
Geiger Field, Wash.

Success or Failure?

Gentlemen: After carefully reading
Vernon V. Aspaturians’s article titled
“Dialectics and Duplicity in Soviet
Diplomacy™ [July issue], 1 want only
to repeat one statement he wrote.
“Although Khrushehev's Cuban enter-
prise failed, it was nevertheless a ra-
tional gamble which only narrowly
missed being successfully executed.”

Mr. Aspaturian . . . will have to do
more researching to make me swallow
that remark. With Khrushchev's troops
on Cuban soil, please cxplain how his
enterprise failed. How gullible can we
get?

GRAEFF A, GALEBACH
Mavtown, Pa.

Mothing “Leisurely” About It!

Gentlemen: 1 like Amrom Katzs
article on tactical reconnaissance
[“Some Ramblings and Musings on
Tactical Reconnaissance,” August 63
issue]. It needed saying. But I wonder
just where he was sitting during
World War I and those limited con-
flicts he talks about that he can cate-
gorically describe their pace as “lei-
surely.” Football looks leisurely from
the box seats but just try stopping a
burly tackle on his way to the showers
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and saying, “That was a good leisurely
game out there today, fella.”
Are we talking about the same wars,
Mr. Katz?
H. VoLk GaTmi
Chevy Chase, Md.

Dear Mr. Gatti: Before 1 am accused
of being antisemantic, let me explain
again what I meant. Clearly, anyone
of my readers who was involved in
World War II or Korea, or anyone
else invalved in any one or more of
the dirty little wars that have sullied
history since World War 11, has a
legitimate, understandable, and moral
right to take severe umbrage at my
usage of “leisurely.” I dor't mean that
the wars were “phoney,” that they
were regarded as vacation sport by
the participants, that prosecution of
war was desultory, or that long lunch
breaks were taken. I did mean that
there was enough time to change pro-
cedures, try new ideas, and gradually
converge toward a “better” operation.

Remember, I said “ecomparative,”
and in my paper 1 defined this term
by reference to the kind of pace en-
visioned by some strategists for some
kinds of thermonuclear war. Let
me be more specific. 1 suggest that
“limited™ wars have been, and likely
will continue to be, characterized by
“months” and “years” rather than by

“days” and “weeks.” That's all

Am 1 sure of this? Of course not! If
I am forced to make a single state-
ment about the future, it is that I be-
lieve the future will be composed of
a series of unique situations. We had
better stop looking in our library of
past occurrences for an exact carbon
copy of the future. The future ain’t
going to be no retread. Consider this
simple, but relevant, point. (I almost
said pedestrian example!) [ remem-
ber when street-car passes were intro-
duced in Milwaukee. This was about
one hundred years ago, say 1928
Every week a new pattern was printed
to assist conductors in rejecting the
pass of the previous week. Some of
us thought that if we saved all the old
passes, eventually the patterns would
repeat and we'd have a free pass. It
never happened. As the old German
folk saying puts it, “A nachtige Tagl”
[A loose translation—"Thatll be the
day!"—The Editors.] There are still
some loons in Milwaukee, about 1,800
passes later, collecting passes, and
waiting for the eyvele to repeat! They
are good historians but it stll costs
them a new pass each week. 1 recall
also that many of us made (and exe-
cuted) adequate contingency plans.
The original N-person game was get-
ting N persons to ride the same street
car on one pass. We did it, and did

related maneuvers, close-order drills,
and variations on the theme, as well.
But that’s another set of stories. All
this doesnt mean that we should
ignore history lest, as others have
previously suggested, we may be con-
demned to repeat it. The worst kind
of mistakes are old mistakes.

Can we count on future limited
wars lasting, in this sense? What if
they're not so intended? My answer
is, count on nothing, and especially
count not on intentions which ecan
change faster than capabilities can be
developed. I argued that recce prin-
ciples and practice were developed
during World War 11 (and redevel-
oped in Korea). I don't believe that
anyone engaged in this development
made inguiries or was concerned about
intentions with respect to the dura-
tion of the war.

It might be sporting to wait for a
limited war and then to start impro-
vising. But this sporting component is
scarcely encugh to recommend such
waiting. [ proposed preparing to im-
provise, and suggested a revision of
attitudes and experimental programs to
develop and sharpen required skills,
and to discover and uncover people
who have these skills,

These suggestions may not cover all
future situations. I'll be happy if my

{Continued on page 27)

free world...

key military aircraft start with Sundstrand

With our great military might poised in readiness
throughout the free world, great emphasis is
placed on the ability of our aircraft to be airborne
in a striking or deterrent position in the shortest
possible time. To meet this vital requirement, a
refined concept in jet engine starting has evolved —
self-contained, cartridge starting provided by the
Sundstrand Cartridge-Pneumatic Starter,
This unit is now in use at operational commands
spanning the world. SAC B-52s, TAC F-100s, and
MATS C-135Bs utilizing the starter stand in
readiness on remote airstrips and major Air Force
bases . . . ready to meet the challenge of the
enemy by scrambling in a few short minutes,
The soon-to-enter-service F4C will also use
the Sundstrand Cartridge-Pneumatic Starter to
upgrade close support and attack missions of

the Global Commands . . . TAC, PACAF, and
USAFE.

The Sundstrand Cartridge-Pneumatic Starter
has a dual-mode start capability; cartridge—for
fast, reliable alert starts or remote base operation,
and pneumatic—for use when time and remote
location are not key factors for aireraft mobility.

Complete operating -safety consistent with the
highest degree of reliability is possible with this
lightweight, compact unit. Key features in starter
design are positive control of starter output
torque; inherent turbine overspeed control: self-
resetting overpressure control; and the modular
design that provides configuration flexibility to
adapt the basic starter to your aircraft installation
requirements, with minor alterations to the static
elements, only.

SUNDSTRAND '63—PROVIDING DEPENDABLE AIRCRAFT STARTING THROUGHOUT THE FREE WORLD

SUNDSTRAND AVIATION

DIVISION OF SUNDSTRAND CORPORATION, RU':KFDR D, ILLINOIS

Facilities in: Rockford, lllinois; Denver, Colorado—District Offices in: Arlington, Texas; Hawthorne,

California; Dayton, Ohio; Midwest City, Oklahoma; Seattle, Washington; Washington, D.C.—Overseas
Offices in: Paris, France; Stockholm, Sweden,
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LEAR-SIEGLER, INC.
POWER EQUIPMENT DIVISION

Formerly Jack & Heinte, Lear Romec and Lear Electro-Mechanical
P, 0. Box 6718, Cleveland I, Ohio » Phone 216-662-1000

ROMEC FACILITY
i 241 South Abbe Road, Elyria, Ohio » Phone 216-323-3211

ELECTRIC GENERATING SYSTEMS + MOTORS, STARTERS AND ACTUATORS
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* PED is the new Power Equipment Division of Lear Siegler, Inc.... the
combined resources of three famous names in the aerospace industry...
Jack & Heintz, Lear Romec and Lear Electro-Mechanical.
Now . .. with a new combination of capabilities, men and ideas,
PED is developing high performance electro-mechanical, hydraulic
and pneumatic sub-systems to provide the muscle for tomorrow’s
aerospace vehicles and support systems. If your requirements call
for reliable energy conversion sub-systems to withstand space
environments you should consult PED.

FLUID SYSTEMS = SERVOS AND CLUTCHES « ELECTRIC DRIVE SYSTEMS




T Y160 ADX el SECC-FCLAY TANDE M SWITCHING AVTTEM

Top Pnln RI'I'Y I.IN E To 'I'AIPE Or Paris. Or Thule. Or you-name-it. / Using
a data or voice communication network de-
signed by ITT, you could reach any other station of the system —anywhere—in a matter of seconds. / A pre-empt
digit can give you right-of-way over others. Automatic alternate routing can insure survivability. Emergency bat-
teries can supply the network's low-power requirements. / This kind of capability is made possible by ITT's experi-
ence in message and circuit switching. For 40 years ITT has been a leader in switching—from step-by-step and
crossbar systems to reed relay and solid-state systems. / ITT's operating experience and numerous overseas man-
ufacturing and support facilities were contributing factors in ITT's selection as prime contractor on ACE HIGH,
ETA, EUR-MED, and PACSCAT tropo systems. For such projects, ITT delivers entire systems including the trans-
mission links (tropo and line-of-sight microwave, cable, radio) and the terminal equipment (toll switchboards,
cordless boards, PABX's and subsets). / An automatic data exchange system, the ITT 7300 ADX,* links our State
Department with key embassies and posts overseas. /Today throughout the free world, communication requirements
are served by millions of lines of fully automatic switching and signaling—both local and long-haul—provided by
ITT, the world's largest international supplier of electronics and telecommunications equipment. / International
Telephone and Telegraph Corporation. World Headquarters: 320 Park Avenue, New York 22, New York.

*TRADEMARK OF ITT

THESE ITT COMPAMIES ARE ACTIVELY SERVING U.S. DEFENSE AND SPACE PROGRAMS: AMEIRICAN CADLE & RADG

CORPONATION « FEDERAL ELECTRIE CORPORATION = ITT COMMUMICATION SYSTEMWE, 968, « FTT DATA AND INFORMATION EYSTEMS
DIVISION » ITT ELECTEOM TUBE DIVEEION s §TT FEOECRAL LABORATONICS » ITT GEHERAL CONTROLS FNC. = 1TT INDUSTEIAL
LABORATORIES DNVIGION -+ ITT INDUGRTRIAL PRODUCTE DEVIGION . « ITT ANTELCOM, MO, ‘»  ITT EiL0G0 COMMUMICATHIHE

EYSTEME DIVISEON - JENNINGE FADID MANUFACTUNING CORPONATION +  SURFRCNANT MANUFASTUNING COMPANRY
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ideas dent the problem, if they aim
the right quadrant, and if we stop
worshipping at the shrine of prepack-
aged mechanistic “solutions.”

Antnong KaTz

Santa Monica, Calif.

New Logistics Era
Gentlemen: Please convey my ap-
preciation and congratulations to Mr.
Allan Scholin for his interesting and
excellent storv “Push-Button Logis-
tics” in the July issue of Am Fonce/
Seace Dicest. His grasp for the big
logistics picture and interesting styvle
in reporting it have a rare and fine
touch.

Mag. Gex. T, ALax BExxeTT

Director, Office of Maintenance

Engineering
Hq. AFLC
Wright-Patterson AFB, Ohio

Gentlemen: Al Scholin's story on logis-
tics was one of the best I have read
on the subject. His factual reporting
of the maintenance story was of par-
ticular interest and excellently done.
This came as no surprise to me as [
was aware of his logistics background
as well as his journalistic skill. Let’s
have him do more of same soon.

CoL. Doxarp L. Davis

Hq. AFLC

Wright-Patterson AFB, Ohio

Is This the Road to World Peace?
Gentlemen: 1 feel that Am Fonce/
Seace Dicest is a fine magazine as far
as it goes. But in view of the over-
riding issues concerning our national
security, 1 feel that Amm Fonce does
not contain the really vital informa-
tion that military personnel should be
receiving from someone. Let me try to
explain. I notice that the objective of
the Air Force Association is adequate
aerospace power for national security
and world peace. As I see it, national
security and world peace are counter-
objectives in the light of post-World
War II events. For example, in the
interest of world peace, we

l. Denied ourselves victory in
Korea,

2. Allowed ourselves to be foreed
into the Berlin Airlift.

3. Did not respond during the Hun-
garian uprising.

4. Forced a Communistic coalition
government on Laos,

5. Permitted the Berlin wall to be
built and remain.

6. Paid for the UN action against
pro-west Katanga,

7. Imposed a nuclear test ban on
ourselves,

(Continued on following page)
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“Don’t tell me about 99%
quality. Would you
ride in it?”

{ From an imaginary but realistic exchange between a Source Selection Board and Tapeo.)

Source Selection Board (cont.): This
thing has hundreds of components. Put
in just one that's only 999 good, and
there goes your mission.

TAPCO: I didn't mean 999, performance.
Our stuff works. Our reliability factor is
99 and five or gix more nines. Sometimes
we express it in thousands or tens of
thousands of hours mean time between
failures. Or a failure probability per cy-
ele of one times ten to the minus eight
power. That's as close to perfection as
you can get.

858: But you said 999 quality.

TAPCO: Right. Quality. Actually, it's
99.49%. We've delivered better than 10
million missile and aircraft subsystems,
components, parts — rocket nozzles,
APU's, fuel pumps, you name it. Of all

these just six-tenths of one percent re-
quired corrective action.

s58: Let's hear about those,

TAPCO: Sure. Most of those oddballs
were in the early roll-off stages. In
many cases the problem wasn't guality
control but communications. We and
our customer hadn't reached complete
understanding on requirements, check-
out procedures, or test-stand correlation,
the sort of things engineers and quality
people get together on and iron out.

58 E5:1 hear you. But would you ridein it?
TAPCO: Yes, 1'd ride in it.

If you'd like to continue this conversa-
tion in terms of your specific require-
ments, write R, A. Paetz, Director, Re-
guirements and Contracts, Tapeo, TRW,
235666 Euclid Ave., Cleveland 17, Ohio.

TR W/ 'l'::ﬁrnlf En-r.u m::d:t Ine,

DESIONERS » DEVILOPERS « MANUFACTURERS OF ACROSPACE SUSSYSTEMS INCLUDING ROCKET MOTOR NOZILES, FUEL PUNPS,
AUNILIARY POWER SYSTEMS, UNDIRWATER PROPULSI0M SYSTIMS, REACTION CONTROL SYSTEMS, AND ELECTRICAL POWER EQUIPMEINT

w
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GREER GIVES YOU THE GO-AHEAD
IN MULTIPLE MISSILE CHECKOUT

Electronic readout of Hydraulic and Pneumatic systems with automatic self-
check and self-calibration capabilities is now possible with a new concept
developed by Greer. This mobile system of multiple checkout equipment is
so versatile it can support any missile.

Operating from predetermined programs contained in an electronic computer
Greer's missile support systems will checkout all hydraulic and pneumatic
functions for operational readiness.

Call or write today for an evaluation of your missile checkout requirements.

GREER HYDRAULICS, INC.
AEROSPACE DIVISION
5930 WEST JEFFERSON BLVD., LOS ANGELES 16, CALIF. - UP 0-8161

Eastern Regional Office; N. Flarza Bldg., Valley Stream, LI, M.Y.= LD 1-8900
Huntsvilte Alabama Office: $11 5. Madizon 51, Phone 205-534-1035 or 539-0004

AIRMAIL CONTINUED

8. Backed down and reversed our-
selves on Cuba to where we now
protect Castro.

We can have world peace as long
as we are willing to appease or fail to
act because of fear of war. In the
process, however, our national security
becomes increasingly doubtful. Every
citizen, and particularly every com-
missioned officer, should be aware of
Public Law 87-287 ( Arms Control and
Disarmament Act of 1961) and State
Department Publication 7277, which
provides for the ultimate transfer of
control of our deterrent forces to the
UN. I wonder how many American
military men are aware that the head
of the UN military staff is always a
Communist. Incredible? It certainly is.
Your magazine could bring this type
of information to those who are to be
so vitally involved.

In closing, may I suggest that the
objective of the Air Force Association
be changed from “Aerospace power
for national security and world peace”
to “Aerospace power for national
security and national honor.”

Maj. Harorp T. Boenw,
USAF (Rer.)
Tacoma, Wash.

Eastern Air Command History
Gentlemen: 1 am working on a history
of the Eastern Air Command of
USSTAF during World War 11. Will
anyone who served on the Eastem
Air Command, or in one of the flying
units that operated into its bases, con-
tact me?

I am particularly interested in cor-
responding with anyone who has any
pertinent materials from his associa-
tion with the Command still in his
possession.

Cart, THOMAS A, JuLiax,
USAF

Department of History
USAF Academy, Colo.

UNIT REUNIONS
36th Fighter Wing Officers

The first week end in October hos been set for
the 3&th Fighter Wing Officers’ Reunion in
Oklahoma City, Okla., Contact:
Copt. Ron Everett, Reunion Sec’y
SAFOI-20, The Pentagon
Washington 25, D. C.

American Balloon Corps Veterans

The Mational Association of American Balloon
Caorps Veterans will hold their annval reunion
in the Continental Hotel, Konsas City, Mo, Oc-
tober 2-5, 1963, All former members of the Bal-
loon Service and their wives are invited. Formar
Baolloonars (or if you know ant former Bolloon-
ers please notify them of this reunion) contoct:

Frod Myeors

1831 MNorth Ainsworth 5t

Portlond, QOre. $7217
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HOTTEST
TG

HELICOPTERS
TODAY!

MILITARY & COMMERGIAL HELICOPTERS

What? Bell's turbine-powered Iroquois. This U, S.
Army helicopter is a leader, now being produced in
quantity by Bell's turbine talent team.

Why? Bell's Iroguois supports field troops with fire-
power from the air . . supplies them in inaccessible areas
. .searches out and evacuates combat casualties. It is
mission-balanced . . big enough for the tough jobs . . small
enough to be transportable by air. The Bell Iroquois is an
off-the-shelf helicopter, on order by the U. S, Air Foree,
Army and Marine Corps, with the major costs of research
and development behind it.

Where? on the production line . .low cost per
airframe pound. On the flight line .. high availability
and performance. In the military .. greatest utility in
its class.

These same values will make the turbine-powered 204B
the hottest thing in business and industry, where today,
three out of four commercial helicopters are Bells. The
10-place 204B will move more people or pounds per
operating dollar than any helicopter in its class.

For additional information about all Bell helicopters,
write Dept. 334] MIL, P. O. Box 482, Fort Worth, Texas,

K

BELL HELICOPTER
COMPAINY  ForT woar, Teus

A DIVISION OF BELL AERCSPACE CORPORATION « A COMPANY




Lightweight Emergency
Power

Gas Turbine
Generating

Set

.- =
60 Cycle, 12

High production, low cost ® The Garrett-AiResearch PGS5-125 generating set

Fuel versatility; uses kerosene, JP4 requires no special installation. It is readily moved,
or natural gas
Instant starting at temperatures from
—653°F to +125°F copter lift. Enclosure is optional. It is backed by
Small size, lightweight — under 2000 lbs
Accepts full load in 20 seconds
Two or more sets may be operated in parallel turbine engines. Parts and service are already avail-

Over 100 pounds-per-minute bleed air ahle on a world-wide basis. For information on the
available

and may be quickly separated into two parts for heli-

AiResearch experience in building over 10,000 gas

PGS-125, or other available systems ranging from

30 to 300 kw, contact AiResearch, Los Angeles.

AIRESEARCH MANUFACTURING DIVISIONS * [Los Angeles 9, California » Phoenix, Arizona
Systems and Components for:
Aircraft, Missile, Spacecraft, Electronic, Nuclear and Industrial Applications
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& Comments
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Wasnmixcron, D, C.
Avcust 17

Swift Strike 111, the nation’s big-
gest military exercise since the Loui-
siana maneuvers of 1941, ended with
a Hourish August 16 when Gen. Paul
D. Adams, Commander in Chief of
US Strike Command and director of
the exercise, suddenly ordered the
101st Airborme Division to withdraw
from the maneuvers because of a
simulated real emergency elsewhere.
The 101st scrambled to round up
its men and equipment, scattered over
hundreds of square miles in the Caro-
lina sandhills, piled into waiting trans-
ports, and flew off to an unspecified
destination which turned out to be
its home base, Fort Campbell, Ky.—
but could just as well have been an

island in the Caribbean.

By Allan R. Scholin

ASSOCIATE EDITOR, AIR FORCE/SPACE DIGEST

Ceneral Adams and his commanders
and staff will be sifting the results of
Swift Strike 111 for some time to come.
It was an exercise of unbelievable
complexity, with two Army divisions
and a numbered Air Force on each
side, harrassed by guerrilla and coun-
terguerrilla units, and involving thou-
sands of civilians in the exercise area.
Military forces totaled 96,000 men.

As is inevitable when, happily, no
weapons are actually fired, there was
a lot of confusion between Red and
Blue forces over who did what to
whom. Red air forces, for example,
claimed more kills than the Blues did
in air-to-air combat. But the Blues
concentrated their initial efforts on
shooting up Red airfields so that many
of the Red aireraft which claimed kills
were theoretically not even in the air.

TSgt. Kellis E. Deaver, member of a Tactical Air Command combat-control team
guiding paratrooper-laden aireraft into the drop zone in Swift Streike 111, dis-
cusses his mission with hiz boss, Gen. Walter C. Sweeney, Jr., TAC Commander.
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There was confusion, too, among
newsmen observing the first massive
airdrops of men and equipment when
the ground phase of the battle got
under way early in August. Packed
into a neck of land between two drop
zones, they were forced to scatter
when part of the airborne force was
dropped overhead and some of them
filed stories that the drop was a flop.
It turned out, however, that the drop
was well within combat range and that
the mistake had been in herding them
too close to the drop zones.

Ceneral Adams, at least, was well
pleased with the performance of his
forces in the most realistic major ex-
ercise so far conducted under his
command—and is already well along
with plans for new exercises (see

(Continued on following page)

Svocom [1, Hughes-built communiea-
tions satellite, i= lifted off @t Cape
Canaveral, July 26, by a threestage
Douglas Thor-Delta into a 22,000-mile-

high orbit which keeps it almost
stutionary in relation to the earth.

a1




AEROSPACE WORLD

CONTIMUED

Six of the Air Force's top commanders who retired July 31 were guests of Gen.
Curtis E. LeMay, USAF Chief of Staff, a1 a dinner at Bolling AFB in Washing-
ton, D.C., August 7. From left are General LeMay; Gen. Samuel E. Anderson,
who retired as Air Deputy to the Supreme Allied Commander, Enrope; Gen. Em-
mett 0'Donnell, Commander of the Pacific Air Forees; Gen. Truman H. Landon,
Commander, US Air Forees in Europe; Lt. Gen. George W. Mundy, Commander,
Alaskan Command; Lt. Gen. James E. Briggs, Commander, Air Training Com-
mand ; and Maj. Gen. William T. Hefley, Commander of the Warner-Robins AMA.

belpwe) calculated to tax the capabili-
ties of his forces.
%

There has been a lot of talk in re-
cent vears about the ability of US
airlift to meet Army demands for
ground forces mobility. Now the US
Strike Command proposes to put that
capability to a realistic test.

In the exercise, scheduled for some-
time this fall, Strike Command will
call upon MATS to airlift an entire
armored division—less organic equip-
ment—from Texas to Europe. Once
there, the second phase of the exercise
will be to see how long it takes the
division to unpack its prepositioned
equipment and go into action.

Biggest burden of the exercise falls
upon MATS, which will have to em-
ploy a major portion of its transport
force in making the move. The prob-
lem is Far more complicated than
merely scheduling, say, 150 aircraft
to carry 100 men each. To bring that
many aircraft into a small area at
minimum intervals will swamp airways
and communications, probably requir-
ing suspension or diversion of civil
air traffic. The same is true at the Eun-
ropean end, complicated by the need

Mackay Trophy for
1962 was presented
at Fort Worth,
Tex., August #, by
USAF Undersecre-
tary Brockway
MeMillan, left, to
Maj. Robert G.
Sowers and Capis.
John T. Walton
and Robert Mae-
Donald, B-58 erew
who set trans-
continental round-
trip speed record.
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to clear such arrangements with sev-
eral foreign governments.
Meanwhile, with its normal airlift
demands continuing, MATS will have
to call on contract air carriers to ex-
pand their services, and to make use
of Air Reserve Forces cargo units.
But that is exactly the purpose of
the exercise—to find out what bottle-
necks exist and how to overcome
them, and to get a better indication of
how far our airlift can be stretched.
From many angles, it should be an
interesting exercise. And it's a cinch
that both our NATO allies and mili-
tary leaders beyond the Iron Curtain
will be watching to see how well our

forces perform.

A defense against the ICBM is “be-
vond us and beyond the Soviets tech-
nically,” President Kennedy reported
in a press conference in Washington,
August 1. “Many who work in it feel
that perhaps it can never be success-
fully accomplished.”

Though it is not impossible to in-
tercept a single ICBM—the Army has
demonstrated such a capability in its
Nike-Zeus tests in the Pacific against
USAF-launched ICBMs—the advan-

tage still lies with the offense, the
President said, because the problem is
one of discrimination—to pick out
lethal warheads among “a hundred
objects flying through the air at thou-
sands of miles an hour.”

The Army curiously continues to
announce only its successes in inter-
cepting ICBM warheads while fail-
ures go unreported, but it is apparent
from the President’s statement that
more {5 being learned about offensive
than defensive techniques. The Army
privately acknowledges that its inter-
cept attempts have provided USAF
with data to design warheads and
techniques which make interception
more difficult.

Both the Army and Air Force are
contributing data input to ARPA’s
PRESS project—Pacific Range Elec-
tromagnetic Signatures Studies—and,
as we reported in May, USAF has
shifted its Advanced Ballistic Re-
entry Svstems tests to the Pacific
range to contribute to that effort.

Early in August the Defense De-
partment announced the US will par-
ticipate with Britain and Australia in

{Continued on page 33)

Rocket molor generating one million
pound thrust is successfully tested in
inverted position ot Coyvote, Calif.,
July 20. Two of these motors, built
by United Technology Center, will
make up the first stage of the Titan
111-C space booster, scheduled to launch
USAF s Dvna-Soar into orbit in 1966.
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DOD requirements today include not only scientific and productive talents to provide newer and more
sophisticated weapons systems and related accessories, but also the specialized capabilities to up-date,
modernize and adapt improvements in current inventory.

O O Lear Siegler Service, Inc. is actively engaged in numerous programs of an “‘up-date” nature for DOD
and prime system manufacturers, including accessory equipments and complete aircraft/missile systems.
The capabilities of LSSi are being applied from design and engineering, through prototyping and production,
to retrofit installation.

O O This combined and coordinated capability from concept to check-out offers the advantages of single-
source planning for complete ''up-date" requirements and represents another way in which LSSi provides
augmentalion of organic capabilifies.

If"gfi)
LEAR SIEGLER SERVICE, INc. (IS

A Subgidiary of Lear-Siegler, Inc.

3171 SOUTH BUNDY DRIVE, SANTA MONICA, CALIFORNIA




For a comalimentary reprint of this Artzybashetf illustration, write: Aveo, Depl. AF3, 750 Third Avenue, New York 17, BLY.

Sinews of strength take many forms. America’s mighty missiles stand ready.Weapons of
deterrence, the Atlas, Minuteman, Titan, and Polaris are the products of a dedicated
partnership between the government and industry. Avco’s role: re-entry vehicles for
Atlas, Titan, and Minuteman; arming and fuzing for Polaris, Titan I, and Minuteman.

UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS. . . REGARDLESS OF 'H".Z.'.'-?:ZD.A vco
COLOR, OB HATIOMAL DRIGIN WRITE AVCO TODAY, AVCD CORPORATION, 750 THIRD AVE., NEW YORK 17, N.T.
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still another phase of reentry studies
called Project Dazzle.

Its announced purpose is to un-
cover basic phenomena on the be-
havior of objects reentering the
atmosphere. An  understanding of
such data, the announcement indi-
cated, will be invaluable in develop-
ing new means of identifving and
tracking warheads or other objects—in
short, improving our ability to dis-
criminate among objects of various
weights, sizes. and materials. Thus
the US may still hope to come up with
some technique to defend against
ICBMs—or to devise warheads which
cannot be picked out by a Soviet anti-
ICBM.

The Dazzle project, to be conducted
from Australia’s Woomera range, will
employ the British Black Knight re-
search missile, built by Sanders Roe
Division of Westland Aircraft. The
rocket’s first stage will boost one of
various reentry bodies to a designated
altitude, the second stage will shoot
it back toward earth. ARPA will pro-
vide instrumentation to record what
happens to the body on reentry.

e

Also on the missile front, the De-
partmerit of Defense has asked USAF
to prepare a plan for single-manager
operation of all US missile ranges
Atlantic Missile Range at Patrick
AFB, Fla, is now USAF operated:
Navy numns the Pacific range; and the
Army runs White Sands. Presumahly,
if it approves the study, DoD will
put the Air Force in charge of all
ranges, with Army and Navy sup-
porting wvarious phases. Maj. Gen.
Leighton 1. Davis, AMBR Commander,
who as DoD representative on Project
Mercury has had control of all ranges
during orbital missions and has al-
ready been assigned the same function
on military aspects of Project Gemind,
would be the logical man to run the
enterprise.

ST

Syneom II, NASA'S communica-
tion's satellite launched on Julv 26
from Cape Canaveral, is in a virtually
synchronous orbit some 22,000 miles
above the Atlantic. Early indications
are that its repeater communications
equipment is operating Hawlessly, in
distinct contrast to its predecessor,
Syncom I, which went silent as soon
as it was launched last February 14
and hasn’t been heard from since,

Svnecom II, built by Hughes Air-
craft Company, was boosted aloft by
a Thor-Delta vehicle at 10:33 am.
EDT on July 26, with an initial peri-
gee of 140 miles and apogee of 23.-

AIR FORCE Maogozine = September 19563

TRAILERS FOR THE SPAGE AGE by Z2JRSEY

For projects requiring mobile
equipment Dorsey’s Special Prod-
ucts Division engineers help
prime contractors and defense
agencies hold time and cost to a
minimum while insuring reliabil-
ity. We build trailers to any de-
sired stage of completion for
electronic installations or to haul
any type of critical carge.

The experience of our engineers
in special-feature design is espe-
cially waluable during
stage planning conferences. Can
we help you? If urgency dictates,
we can be a your desk within
hours,

s

ikl ol g

initial-

Special Produets Division
ALABAMA

Subsidiory of The Dorsey Corporotisn

DORSEY TRAILERS /ELBA,

000 miles. Five-and-a-half hours later,
near apogee, a 1,000-pound-thrust
motor kicked it into a circular orbit
just above 22000 miles high. Sub-
sequent  adjustments over the next
few days by small hydrogen-peroxide
jets corrected its drift so that it now
flies a lazy-eight pattern along the
55th meridian within thirty-three de-
grees north and south of the equator.
It joins Relay I in space which holds
the record for performance and dur-
ability, topping Telstar I's record of
185 days. As this is written Relay 1
has logged 222 days of operation.
Meanwhile, Telstar II, AT&T s sec-
ond privately financed communications

Write for our brochure :
“Mobile Support Equipment” -

FOR AIRCRAFT CARGO LOADING

One of several elevator-platfarm trailers de-
nigned Ir;r Dormey fo raoizse ond lower ipoce
vehicle parfs or other corgo info and oul of
aircraft, Platferm lifts 40,000 pounds From
bose height of 48" to air tromspor! deck level,
tilting tha lood o3 necessory. Dovsey confroel,
ploced by HASA-Maorthall Spoce Flight Cen-
ter, including concept, detign and preduction

AND COMMUNICATIONS

Built by Dorsey for Electronlc Communications,
Ing., thizs air-tronsportoble von  contoins UHF
multiplex sguipmeni as well os colibration and
repair focilities reguired for self-support

L] e i

launched

satellite, which had been
Mav 7, took an unauthorized four-
week vacation, going silent over the
Indian Ocean on its 450th orbit July
1G. On August 12, AT&T engineers at
Andover, N. H., received indications
it was ready to go back to work and
succeeded in restoring normal trans-
mission on its 622d orbit.

In other launch activities of the
month, the Soviets sent up Cosmos
19 on August 6 in an orbit ancled at
fortv-nine degrees to the equator, in-
dicating that it is one in a series of
relatively small scientific satellites. Tts
orbit ranges from 165 miles to 322

{Continued on following page)
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ALTEC ALERT AND
COMMAND SYSTEMS

authority of the spoken word for instant base-wide command control

The spoken message is the message that is understood —and acted on. Altec
“Giant Voice™ projects spoken orders, messages and instructions aver vast
outdoor areas to help maintain command control of any military facility.
The unique capability of “Giant Voice”"—to project clear, ungarbled verbal
messages o all personnel in all areas—obsoletes sirens and other coded sig-
nal devices which canneot follow through with vital what-to-do, when-and-
how-to-do-it instructions.

MOST EFFICIENT MEANS OF MASS COMMUNICATION

Made up of special Altec microphones, amplifiers and loudspeakers that are
spotted in clusters at strategic widely-spaced locations, *Giant Voice™ always
gets the message through—regardless of adverse weather conditions or high
ambient noise levels— for disaster control, routine day-to-day operations and
for comprehensive command coverage of any size installation. Hamilton
AFB, Scott AFB, McChord AFB and George C. Marshall Space Flight Cen-
ter are just four of the many military and civil defense installations where
Altec “Giant Voice" is heard and understood.

“Giant Voice” further obsoletes conventional systems by permitting silent
VISUAL NON-ALERT electronic testing of the entire system, at any time
from one central location. With Altec’s “"Watch-Guard™ ( Pat. Pend.) as part
of the system, audible alerts are totally eliminated, preventing “alarm
anxiety” and over-conditioning of military and civilian personnel. For mil-
itary reliability, Altec “Sequr™® provides the most nearly “fail-safe” means
of amplifier operation ever developed.

“GIANT VOICE" IS BIG NEWS IN MILITARY COMMUNICATIONS!
For the full story of Altec “Giant Voice;' including case histories, sample
systems layouts, etc., please write “Giant Voice,' Dept. AF 9,

Asw CONTINUED

miles, in a 92.2-minute circuit. This
was the first Cosmos launch since May
24, The Air Force, meanwhile,
launched four classified satellites—
three Thor-Agenas from Vandenberg
AFB, Calif., presumably in the Dis-
coverer series, on July 18, 19, and 30,
and an Atlas-Agena from Pt. Arguello,
Calif., also on July 19. In announcing
that the capsule-snagging 68593d Test
Squadron of Hickam AFB, Hawaii,
had been presented the Outstanding
Unit Award, USAF disclosed that the
squadron had successfully recovered
more than seventy-five percent of
apsules released by USAF satellites,

USAF launched two Minuteman
C missiles from Cape Canaveral on
July 24 and August 5, but the latter
was scored as a partial success when
it fell short of its intended range. Two
more Minutemen were suceessfully
fired by SAC crews at Vandenberg
AFB, July 27 and August 85, making
twelve out of fourteen Minuteman
successes from there.

In a nonorbital Hight from Cape
Canaveral, USAF boosted a Blue
Scout, Jr., 8,000 miles into space with
an instrument package on July 30.

The Navy registered three more
successes with its A-3 Polaris in pad
launchings from Cape Canaveral on
July 18 and 26 and August 13, while
the Army logged two successful Nike-
Zeus tests at White Sands, N. M., July
26 and August 8.

.\Fl’l?,

At the Mach 2.5 speed and high-
altitude flight of the F-111, it would
be impossible for crew members to
survive an ejection from the plane.
Instead, the F-111 will have an elab-
orate system for jettisoning the crew
in an emergency. An “exploding wire”
device will literally cut the crew
pod away from the rest of the plane,
taking along a portion of the wings
and fuselage to provide initial stabil-
ity. A 50,000-pound-thrust rocket
motor will propel the pod clear of
the aircraft. Firing of the rocket will
also release radar chaff and switch on
a transceiver radio and flashing beacon
to help rescuers locate the pod. Then
a small drogue chute will pop out to
stabilize and slow down the pod, fol-
lowed by a larger chute to lower it
gently to the ground. The svstem
also provides for underwater ejection.
If the plane is ditched and sinks, the
racket motor will not be actuated, but
the crew pod will separate at a pre-

, ALTEC LANSING | the crev pod il scparte at «
Al.TE CORPORATION ¥

| LANSING CORPORATION | L5777 Ve A Subsidiary of Ling-Temee-Yought, fne. NEWS NOTES . .. Joe Walker,
gims ditic mgnscoargriion A M A HEI M, CALIFORNMNIA MNASA's X-15 p“l}t, lﬂp[‘!uil }riili. Boh
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White's altitude record July 19, reach-
ing 348,000 feet (sixty-six miles).
Major White's mark was 314,750
feet. The July 19 record wasn't ex-
pected to last long, though, for the
X-15 iz being launched on a new
series of tests with a goal of 400,000
feet. . . . TAC's Ist Air Commando
Wing has two new squadrons,
equipped with the Douglas A-1E
Bghter, once known as the Navy
AD-5, Lt. Col. Gene O. Mueller com-
mands the 603d and Capt. John R.
Datte the 604th. . . . Northrop’s F-5A
Freedom Fighter made its first Hight
at Edwards AFB, Calif, July 31.
Starting with the fifth production air-
craft, the F-5A will be equipped with
two 2(-mm. nose cannon. . . . In Long
Thrust VIIT late in July, MATS flew
an infantry battle gronp of 2,840 men
and almost ninety tons of equipment
from Forbes AFB, Kan., to Rhein-
Main, Germany, and a comparable
force back home in less than seventy
hours. It required only thirteen
EASTAF C-135s, flying a total of
forty-four missions.. . . . When an
earthquake leveled the city of Skopije,
Yugoslavia, July 27, C-130s of
USAFE’s 322d Air Division airlifted
a 120-bed Army hospital, supplies,
and relief personnel totaling 266 tons
within twenty-four hours to care for
injured and assist in recovery opera-
tions. . . . USAF's rate of major air-
craft accidents dropped to 4.5 for
the first six months of 1963, well un-
der 1962's record low of 5.7. . . . The
third Minuteman flight at Ellsworth
AFB, 5. D., became operational late
in July, making thirty missiles ready

there.
g

STAFF CHANGES . . . Maj. Gen. Jack
J. Ca from Commander, 823d Air
Div., SAC, Homestead AFB, Fla., to
Commander, 821st Strategic Aerospace
Div., SAC, Ellsworth AFB, 5. D. . . .
Brig. Gen. Roger M. Crow, from Com-
mancler, 821st Strategic Aerospace Div.,
SAC, Ellsworth AFB, 5. D, to Deputy
Director for Operations, J-3, The Joint
Staff, Office, JCS, Washington, D. C. . . .
Brig. Gen. Howard A. Davis, from Com-
mander, 72d Bomb Wing, SAC, to Com-
mander, 5Tth Air Div. SAC, Westover
AFB, Mass. . . . Brig. Gen. John N,
Ewbank, Jr., from Inspector General, to
Assistant Deputy for Operations, Hq.
TAC, Langley AFB, Va. . . . Brig. Gen.
John T. Fitzwater, from Chief, the USAF
Group, Joint Military Mission for Aid to
Turkey, to Assistant Deputy for Flans,
Hq. TAC, Langley AFB, Va.

Maj. Gen. Alvan C. Gillem, II, from
Commander, 5Tth Air Div.,, SAC, Weast-
over AFB, Mass, to Commander, 523d
Air Div,, SAC, Homestead AFB, Fla. . . .
Brig. Gen. David M. Jones, from Deputy
for Systems Management, to Vice ({:Jm-
mander, Hyg. ASD, AFSC, Wright-Patter-
son AFB, Ohio. . . . Brigz. Gen. Hubert
8. Judy, from Commander, Montgomery
ADS, ADC, and NORAD (CONAD),
Cunter AFB, Ala., to Commander, 32d

(Continued on page 40)
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Man, carrying MAN-CARRYING engine
... and that’s not double-talk

As a matter of fact, though, it usually works the other
way 'round, with the engine carrying the man. But
this emphasizes the light weight—130 pounds, ready
to run—of Continental's new 250-hp T65-T-1 turbo-
shaft engine. The engine is being developed for light
observation helicopters, and meets all Military and
FAA requirements. It is compact—40 inches long by
19 wide by 18 high. Unusual design simplicity makes
for maintenance ease as well as for the operating
reliability for which Continental turbines are noted—
reliability proved in more than 5,000 J69-series
turbines in military use.

CONTINENTAL AVIATION & ENGINEERING CORPORATION

12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN

WEST COAST SALES OFFICE @ 18747 SHERMAN WAY, RESEDA, CALIFORNIA

kv




e. Guidance? here. Propulsion? /iere. Space vehicle requirements? fiere.




Bioastronautics? /iere. Automatic checkout? /iere. Everybody here?

Ves. Including the Systems Managers.

Before and during World War I, the work of a military
designer ended with the bare vehicle—the airplane, tank,
ship, submarine, etc. When a “standard” model had been
produced, then its accessories—cannon, machine guns,
ground equipment—were added by other designers much
as optional equipment is added to a car.

But as the United States progressed first into the missile
age and then into the space age, urgent requirements
arose for huge, intricate, frequently unmanned machines
capable of carrying out fully automatic missions in strange
new environments. The job of designing, engineering,
producing, and testing a single weapon or space system
thus became one of integrating all of the system’s innu-
merable elements at the same time and ensuring that
they all work harmoniously toward the same final goal.

The systems approach to engineering has worked pro-
found changes in industry and management. Whole jobs
are rarely given to single contractors. More often they are
distributed among hundreds and even thousands of com-

-

-

panies who are stacked in giant, multi-layered pyramids
crowned by one or more prime contractors and an assort-
ment of government, military, and industrial managers.

Systems management actually occurs at all layers of
the pyramid structure, reaching its greatest level of
sophistication at the peak.

An aerospace systems manager is an entirely new kind
of executive in the world’'s biggest business. His knowl-
edge must bridge many arts and sciences. He must
master detail without ever losing sight of the big picture.
He amalgamates many elements of varying complexity,
function, and geographic origin into a single massive
entity that must perform with split-second precision. He
controls the constantly shifting interaction and trade-offs
between time, cost, and performance.

The new science of systems management and engineering
is a testament to man's intellectual growth and an
indispensable tool for speeding the instruments of our

survival and mastery of space. " 0 RTH Rnp
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producits Ao e 53, NOMP,, COUR:

from Assistant Deputy for Operations, to
Inspector l'..-l'_m-r']fJ Hg. TAC, Langley
AFB, Va. . Maj. Gen. James B. Tip-

1 1 ton, from Commander, Washington ADS,
indicate temperatures ADC, and NORAD (CONAD), Fort Lee

AFS, Va., to Director, Joint Test and
W ym QMM Evaluation Task Force, US Strike Com- &
mand, MacDill AFB, Fla.
r FROMOTIONS. . . . Seven brigadier
generals have been confirmed for promo-

tion to the rank of major general. They

In imaginative cppreaches to problems of motion,

are

guidance and communication in the expanding ﬂﬁg,. Gen. Abe J. Beck, Inspector Gen-
di i § : . davi eral, Hq. SAC, Offutt AFB, Neb. . . .
imensions of space, a simple device con often Brig. Gen. Robert H. Curtin, Director
play an elegant role. Thus, TEMPIL® temperature of Civil Engineering, DCS/P&R, Hg.
indicating products can frequently be employed USAF. Eng. Gen. Bertﬂmlcb%nr-
k rison Dl.[l'llt'_'r' Inspector General, ce,

when 'I.armnmetrf or pyromeiry proves to be less T]G: Norton AFB, Calif. . . . Brig. Gen.
convenient. Henry C. Huglin, Asst. CofS, Hq.

NORAD (CONAD), Ent AFE, Colo. . . . i
Brig. Gen. Joseph T. Kingsley, Special '

TEMPILSTIK® temperature indicating crayons and Assistant for Military Assistance Affairs,
mgmm other TEMPIL® products have found many oppli- gﬂ“"i‘;llﬁhé:";”gf;ﬁ}:“blgﬁ.ﬁir Dlmfzﬁ
hltl'lm v .U,ﬂs i“" cotions in the development of missiles and in the Milimr}'I.‘tssis%nm, Office, Assistant Sff:
crayon ? . | retary (ISA), OSD . . . Brig. Gen. John
specified mh{:th [ﬁ];d‘ exploration of space. A few of them are: W. White, Commander, AF Special
il ok e ordey of & "I-"r’mixmu Center, AFSC, Kirtland AFB,

® Monitoring safe operating temperatures of Nineteen colonels have been confirmed

for promotion to the rank of brigadier

electronic parts and assemblies. general. The

pCo oL B Al Disctr o
ans, Hg. USA illiam
® Supplying relioble fusible components for Bacon, Commander, 12th .‘itlmtcgic Aero-
. space Div.,, SAC . . . Col. George 5.
thermally actuated devices Boylan, Jr., Deputy Director, Aerospace
Programs, DC5/P&R, Hq. USAF. . . .
Col. Thomas P. Corwin, Commander, AF
Accounting and Finance Center, Denver,

® Controlling the prehecting and stress re-

lieving temperatures in welding operations, Colo. , . . Col. William T. Daly, Com-

mander, 464th Troop Carrier Wing, TAC,

Pope AFB, N. C. . .. Col. Russell E.

mlnu#ﬂumt— ® Meintaining optimum temperatures in the Dougherty, Assistant Director of Plans

— for application to glass and for Joint and NSC Matters, DCS/Plans
"mlf'"mim ’mm “E.-“m 1o fabrication of massive structures. ng ?i.)seri:tl.on‘ Ha. .'-:_Tﬂﬁ’lirﬁ'

‘mat"’ .. mells when spe- ol. Stebbins W. G Deputy Chief

mmm nf!:hiFUJ] -2, Hq. NORAD, Ent AFB Calo.

g s .“i"?“ o "lvmml e ® Determining temperalures in nuclear re- Emest C. Hardin, Jr., Military

; Assistant to Secretary of Defense . .
thin coating, actor operations. Col. Fred J. Illgglns, Staff Judge Ad-
vocate, Hq. AFLC, Wright-Patterson

5 AFB, Ohio. . Col. James H. Ishell,

® Establishing skin and exhoust temperatures Commander, 2d Air ]HE‘\-{HL Region
of jet engines and rockets. CONAC, Andrews AFB, Md. . . . Col.
Oris B. Johnson, Assistant DSC/Opera-

tions, Hg. USAFE. . . . Col. Andrew §.

Low, Jr., Staff Officer, Office of Assistant

® Providing refractory high emittance coat- Dlmmr fnr Stratewic W eapons, DDR&E,
ings for spoce probes and vehicles. 0sD. . .. Col. William J. Meng, Dcputy

Commander, Tactical Air Reconnaissance
Center, TAC, Shaw AFB, 5. C. . . . Col.
William L. Mitehell, Jr., Deputy ACS/Op-

For technical assistance or samples for evaluation erations (J-3), MAC, Vietnam,

Templl® Pellets For heating please make your request on your company or 'EHI. H’%’.‘:ﬂ;{' McC}ltcheon. Staff Di-
of long duration or when observa- official stationery oddressed to: ?-';h'tr.f,-’ ﬂli;?: 'Etb] tv u; : _‘Prm:urement
tion must be at a distance, as in s PO AT (et
a furnace, First evidence of melt- tary “rocureaent), |OASD | (Installations
ing constitutes temperature signal. g Ilm‘l"*i“'] 0“)( ik {E';I gu?ertl_‘lﬂ’
Response delay: of the order of aulson, Assistant iel of Sta G, Hq

i dup:r{dnn Tite6F hiat RESEARCH DIVISION Strike Command, MacDill AFB, Fla. .
input and conditions of observation. Col. Luther H.' Richmond, Staff Plans
Officer, Plans and Pn]lc:.r Division, Hq.
° SHAPE Col. James T. Stewart, Di-
r | rector nF ‘Science and T-:chnnlﬂgy,
©INPIL corPORATION | DCS/R&D, Hg. USAF. .. . Col. Howard
I 'Wﬂhy\::mnhe‘ Cumm"uuh.r 3560th
132 West 22nd Street  *  New York 11, N.Y. Il‘llnt Training Wing, ATC, Webb AFB,

ey

TWX: 212-640-5478 * Phone: ORegon 5-6610 RETIRED. . . . Maj. Gen. John M.

Breit, Brig. {}rn.(}umm 0. Guthrie, Brig.
Cen. Felix L. Vidal.—Exp
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210.64 mph

The world’s helicopter speed record is 210.64 mph. The record
is one of five world marks held by Sikorsky's 8-61, the only
helicopter in history to exceed 200 mph.

World-record speed is one aspect of Sikorsky leadership in
vertical flight. Through such proven performance—and eontinu-
ing progress—Sikorsky is creating a new world of mobility.

Si ko rS ky Q i rC raft DIVISION OF UNITED%RAFT CORPORATION

STRATFORD, CONNECTICUT
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for a position fix..

DOZEN TECHMNICAL AREAS:

& TELEMETRY SYSTEMS

Squeezing a signal out of raucous naise. ..
.correlating time to a billionth of an Ephem-
eris second—{from the Atlantic to the Pacific Missile Ranges and
on the many stations around the world, Interstate Electronics
Corporation seeks out the challenging aerospace assignments
and performs them with competence and pride.

monitoring its pitch

DURING THE PAST DECADE, |EC HAS PROVEM ITS EXCELLENCE IN A

1 INSTRUMENTATION DATA SYSTEMS 1

2 DATA ACQUISITION, CONVERSION, PROCESSING. AND RECORDING
3 PHASE-LOCK INSTRUMENTS AND TECHMIQUES:

4 WEAPONS SYSTEM TEST EVALUATION

5 GROUND SUPPORT AND CHECKOUT 5Y5TE.M3

7 MOBILE INSTRUMENTATION EQUIPMENT

8 VLF FREQUENCY/TIMING SYSTEMS

9 FUNCTIONAL ENVIROMMENTAL PACKAGING

10 OCEANOGRAPHIC INSTRUMENTATION SYSTEMS

11 MARINE PHYSICS AND HYDRODYMNAMICS

12 COASTAL ENGIMEERING, METEOROLOGY, AMD MARINE FORECASTING

To meet the challenges that lie ahead, IEC scientists and engineers
welcome to their ranks other colleagues with outstanding skills and
professional accomplishments.

For a complete brochure on IEC capabilities and achievements.
write on your organization letterhead to P.O. Box 45?

- Q’fmsummcs CORPORATION

ANAHEIM, CALIFORNMIA / AREA WDE ?14 1r2-2222
An equal uww

AUTOMATIC TRACKING FILTER WITH
MEMORY FEATURE CAPTURES
SIGNALS WITH S/N RATIOS TO —38 DB

Typical of Interstate Electronics Corpo-
ration’s unigue capability, is this Series
450 Automatic Signal-Tracking Filter.
With its center frequency electronically
servoed to the frequency of the input
signal, it automatically tracks any peri-
odic signal as it moves across a 100-cps
to 120-ke spectrum. Capable of captur-
ing a signal at —38 db below noise level
at 2.5-cps bandwidth or at —22 db at
100-cps bandwidth, this solid-state
instrument possesses a memory that
permits it to search automatically about
the last known frequency until it recap-
tures the lost signal. For more detailed
information, write Products Sales
Manager, P.0. Box 467.

o Diterstate

ELECTRONICS CORPORATION
ANAHEIM, CALIFORNIA




THE QUIET MEN AND THE MINIATURE REACTOR One of man's strongest motivating forces is his
= to know. It is part of the sense of wonder in a child’s eyes—an inborn desire for the answers that will add up to
maturity. It is also a source of inspiration for the research scientists of America's aerospace industry.
Today—quietly—certain of these specialists are advancing down the byways of nuclear research, through the
unknown realm of the universe, and into the very cosmos where facts and philosophy blend. Along the way, they
find more new questions than answers. But already their answers are bearing fruit—for example, miniature new
SNAP reactors from NAA’s Atomics International Division, with myriad uses on e rth, in space, and on the moon.

Research scientists like these are the explorers of the new Age of Space. Seekers for the headwaters of knowledge.

Trail breakers whose unerring sense of direction can lead mankind to new plateaus of well-being.

These are the quiet men.

North American Aviation is at work in the fields of the future through these divisions: Science Center,
Atomics International, Autonetics, Columbus, Los Angeles, Rocketdyne, Space & Information Systems.
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Welding into a purposeful whole all the
skills, dedication, scientific and sociological
disciplines, geography, and people that
make up the United States Air Force

is a monumental task. Each of us should
pause from time to time to look beyond

the demands of the aerospace profession to
the concept of military life as a vocation

in the true sense of the word ., . .

"TOTAL DEDICATION
OF THOUGHTFUL MEN’

By the Hon. Eugene M. Zuckert

SECRETARY

] ACH vyear the Air Force Almanac issue of Am
Force /Seace Dicest conveys the full sweep and
flavor of the infinite variety of Air Force responsi-

bilities and activities,

I am constantly impressed that so many disparate parts
can be welded together into a cohesive and purposeful
whole—the range of military tasks, of hardware, of sci-
entific ‘and sociological disciplines, of geography, of
people, that is covered in the all-encompassing phrase—
the United States Air Force.

Our job is not an easy one. That goes without saying.
But it is made easier by the strong twin threads of pro-
fessionalism and dedication that run through the fabric
of the Air Force. The dedication is accepted without
question. The professionalism, the personal obligation to
improve oneself, the ability to relate one’s own part to the
whole, is often lost or diluted in the daily pressure of the
job. Each of us should stop from time to time, step back
from the job and look beyond to the demands of the pro-
fession. Look beyond, to the concept of military life as a
vocation in the true sense of the word.

Two thoughtful officers addressed themselves to this
question in this magazine recently, in the July issue.
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Maj. Paul L. Briand, Jr., and Capt. Malham M, Wakin,
both members of the faculty at the Air Force Academy,
put it extremely well in their article “The Vocation of
Arms,” when they wrote:

“If the military wishes to ensure for itself the dignity
and prestige which it rightly deserves because of its very
purpose for being, then it must assume certain respon-
sibilities. It must squarely face the issue of vocations as
any thinking human being must in any type of work.
It must be convinced that the values at stake are worth
a total commitment. If it wishes to merit the respect of
others, it must first respect itself; and internal respect for
the military way of life begins when all servicemen view
it not as a job, not as a profession, but as a vocation. . . .

“If the American way of life is really more important
than life itself, then the military life is, indeed, a noble
calling. The vocation of arms deserves the total dedication
of thoughtful men and the respect of free men every-
where.”

I am glad the Air Force has officers who can think
and write this way. I am certain others will emulate them.
This magazine provides both an outlet and a source for
such creative activity.—Exp
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ment for professional competence is one of the

most critical tasks Facing us today. Presenting the
case for approval and support of the personnel meas-
ures involved in that task claims a major share of at-
tention and effort.

The need for continuing emphasis on this effort has
resulted in large degree from a tendency over the
vears to devote overriding attention to weaponry. We
have been told that muskets ended the era of armored
knights, that machine guns stabilized the fronts of
World War I, and that the airplane has added a new
dimension to warfare. The implied assumption has
been that people to service and employ those weapons
would always be available.

To carry that false assumption into the aerospace
age could create a fatal blind spot in the publie out-
look toward our requirement for skilled and experi-
enced people. We must, therefore, state the case for
professionalism clearly and often to guard against that
possibility.

ACTIDN to meet the Air Force's growing require-

The Eight-Point Program . . .

That is why we are emphasizing the importance of
actions proposed in our Eight-Point Program—a pro-
gram that is designed to increase the retention rate of
people in technical, specialized assignments. These are
measures that should complement the pay increase.
We learned from experience in 1958 that a pay in-
crease by itself will not solve all our problems of at-

Ll

We pay plenty of attention to the need for
modern weapon systems and how to get the
most for our money. But we neglect to apply
the same degree of management to a resource
money can’t buy — the skilled men we must
have to run our weapon systems. In a vital,
timely message, the Air Force Chief of Staff
discusses the problem — and how it must be

resolved . . .

tracting and retaining the kind of people we need.

The Eight-Point Program’s important influence on
retention is indicated by the fact that it affects family
interests and the prospects that are offered for career
advancement. In the area of family interest, the pro-
gram applies to housing, family separation, dependent
medical care, retirement, and fringe benefits. [t
seeks improvement of career-advancement prospects
through actions that affect educational opportunities,
the annual output of Academy graduates, and promo-
tion.

After scanning this list of problem areas a first re-
action may very well be that they are routine items
that we can live with for a long time. That reaction
may even be accompanied by a tendency to shrug it
all off with the suggestion that we seek piecemeal
gains by submitting our proposals as matters of rou-
tine.

That is precisely the point of view that we have to
overcome—the point of view that routine personnel
management practices can be depended on to bring
the essential increases in the skill and experience of
our people while improvements in aerospace hard-
ware are being advanced as a matter of first priority.

Our most urgent problem is the retention on a
career basis of junior officers and certain first-term
airmen with specialized and technical skills, In the
scientific and engineering field our over-all officer re-
tention rate for FY 1963 was fifteen percent, The re-
tention rate for some skills in that area was only seven
percent.
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EIGHT
WAYS TO
KEEP THE

MEN WE NEED

By Gen. Curtis E. LeMay

CHIEF OF STAFF, US AIR FORCE

On the airman side of the picture we needed 17,000
reenlistments in technically skilled fields during fiscal
year 1963. We obtained only forty-one percent of the
needed input.

This failure to achieve 100 percent of our reenlist-
ment objectives results in a lack of continuity and a
pyramiding of training costs.

In accounting for military defeats our historians
have traditionally described the losers as being out-
numbered, outgunned, or outranged. In the unfold-
ing era of aerospace operations, future historians could
very well be justified in describing a future loser as
being outskilled.

That would be an inexcusable fate for an aerospace
force that obtains its people from the manpower res-
ervoir of the most technically advanced nation in the
world. The mere fact that it would be inexcusable does
not remove it from the realm of possibility. Safeguards
against that possibility are imperative. Those safe-
guards must take the form of action to make the ap-
peal of an Air Force career reasonably competitive
with the civilian careers that are open to people with
similar ability.

1. Provide Adequate Housing

None of the actions we are advocating can con-
tribute more to the well-being of our people than the
provision of family housing. That has been a priority
project in the Air Force for many years. Through this
effort we have achieved an increase from 30,000 units
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in 1947 to a count of 156,505, of which ninety-three
percent are adequate. We have a long way to go,
however, to meet the present need for more family
housing and BOQs near Air Force facilities.

In areas where the Air Force is conducting opera-
tions that will extend over a long period, our programs
call for government-built housing. We have proposed
leased housing as the best answer in areas where op-
erations are under way for short or indeterminate
periods.

Prospects for the future are promising if we sustain
the family housing effort at all levels of command.
Continued efforts must also be applied to improve the
on-base housing facilities for bachelors who comprise
an important segment of the Air Force,

Our approach to this housing problem is spurred by
two considerations. Improved living conditions will
naturally do much to boost the morale of Air Force
families and increase for them the attractiveness of
an Air Force career. It also will increase the effective-
ness of our operations by giving our people com-
fortable living quarters close to their duty areas.

2. Keep Families Together

In our efforts to increase the incentives of an Air
Force career, there is a clear necessity to gnard against
undue family separations. Airmen and officers have
consistently reported that separation from their fami-
lies for reasons other than military necessity is an un-
desirable feature. We know that the adverse reaction
to this hardship has been a major factor in causing
Air Force families to decide against a service career,
The unfavorable impact of the dependents’ travel ban
resulting from the Berlin buildup in 1962 was reported
by seventy-five percent of our officers who were sur-
veyed on that point. These are the considerations that
provide the basis for our position that military de-
pendents should be allowed to accompany their spon-
sors on all overseas assignments unless military neces-
sity makes the ban on travel unavoidable.

Unlike a hot-war situation, which imposes hardship
over a relatively brief interval, an era of international
tension imposes intermittent hardship over an ex-
tended span of years. That factor further underscores
the importance of keeping family separation to a
minimum.

3. Strengthen Medical Care

In their outlook toward an Air Force career, our
officers and airmen very naturally are concerned with
the provisions for dependent medical care. Prolonged
family separations and continued adjustments to new
climates and conditions accent the importance of that
care. Present provisions are inadequate as a result of
limitations on dental care for dependents,

Now authorized only to relieve pain and suffering or
in remote areas of assignment where civilian facilities
are not available, the dental care provided falls far
short of normal family requirements. The legislative

(Continued on following page)
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Air Foree personnel, whose work often invelves painful
family separation, are increasingly concerned with provision
of adegquate medical and dental care for their dependents.

Chipping away at fringe benefits, such as the savings and
conveniences represented by BXs and commissaries, is penny-
wizse-pound foolish. The “fringes™ are important to morale.

program which the military departments have devel-
oped to correct this situation merits support as a major
step toward improved retention,

Increases in the number of retired personnel over
the next several years will also require expansion of
facilities for medical treatment, A Department of De-
fense committee studying this problem is expected to
submit its recommendations to the military depart-
ments and DoD in November. Prompt and effective
action on these recommendations will be needed to fill
another gap in our measures to improve retention,

4. Assure Retirement Pay

Retention is influenced to a far greater degree by
the assurance of retirement benefits than by the here-
and-now compensations of an Air Force eareer. It is,
therefore, extremely important that this major career
incentive be maintained intact with effective safe-
guards against erosion.

5. Don’t Infringe on Benefits

Where fringe benefits are concerned, a lot of our
people will insist that about all that remains is the
memory. This exaggerated view has resulted from
their observation of steady attacks on commissary and
base-exchange privileges. We have strongly recom-
mended active support in retaining these benefits. Not
only do commissaries and BXs permit a small financial
saving, but they also save travel time. Even more im-

THE “EH wE HEE“ CONTINUED

portant, those facilities will help assure some of our
people who are regularly on a seventy- to eighty-hour
week that their services are appreciated and that the
matter of their convenience is being considered,

6. Encourage Educational Effort

Through expanding educational opportunities within
the Air Force we are meeting two related objectives.
One is to accomplish the technical and professional up-
grading required for the efficient operation of an aero-
space force now—and over the coming years. The
other is to provide incentive, competitive with indus-,
try, for officers and airmen who want to attain higher
levels of education.

Forecasts indicate that the national production of
scientists and engineers over the period up to 1972
will Fail to meet the needs of our civilian economy
alone. That outlook further underscores the need for
our in-service program.

The Educational Requirements Board that we estab-
lished in 1959 has identified shortages of more than
11,000 ofhicers with the education needed in technical
fields, and a shortage of 20,000 in other fields. We
cannot meet these requirements through the Air
Force Reserve Officers Training Program or through
officer training schools. This means that we will have
to enter about 4.500 officers a vear in a combination
of selected educational programs to meet this require-
ment by 1972.

One approach to this task is to take the education to
the people who need it most, but who cannot be
spared from operational assignments to take courses
as resident students. Our Minuteman capsule educa-
tion program for Launch Control Officers represents a
profitable application of that method. By 1965 we will
have 860 young officers enrolled in technical degree
programs while performing full military duties.

We are planning to achieve further gains in the field
of technical education by expanding the Air Force In-
stitute of Technology’s Resident School of Engineer-
ing. AFIT's target student load capacity of 1,000 has
been established to meet our specialized educational
needs, particularly in the Air Force Systems Com-
mand. Although we could not obtain a “go ahead” on
that expansion last year, a second effort to secure ap-
proval is under consideration.

Technical education is only part of our reguirement.
We must develop in our people the competence to
manage and vse our weapons and forces in an inter-
national situation of growing complexity. To meet this
need we have established combination programs in
our professional military schools. Through arrange-
ments with the George Washington University and
our War College and Command and Staff Schools,
about 450 officers a year will earn either bachelor’s or
master’s degrees in international and military affairs.

In our off-duty and Operation Bootstrap education
programs we have assigned priorities to ensure pref-
erence for enrollment in courses most important to
our needs. About 800 officers and 300 enlisted men

( Continued on page 50)
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Aircraft carriers won’t stand still for it,

Obviously, they aren’t built to stand still, even though
that would be the ideal solution to the problem of rough
landings.

By specifying Bendix® struts for vour aireraft, whether
it is carrier- or land-based, you get landing gears which
meet the highest requirements, with special emphasis on
reliability, durability and economy.

That's one reason why Bendix currently supplies struts
for so many military aireraft.
Take advantage of the hig ,tnaru_{h light weight and
on on how
write us in care

landing gears we build. For fl.”'[hr'_‘]' ini'urr':
we can solve your landing gear problems
of Airframe Equipment Sales Manager,

Bendix Products Aerospace Division

uth Bend, Ind.
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Into the foresceable future, the Air Force will continue
to need a cadre of superiorly educated junior and senior
officers, to meet the aerospace arm’s complex requirements.

The technically skilled
airman requirement
continues to be eritical,
prramids training costs,
often restricts Air Foree
project continuity.

are earning degrees through this effort every year.
Our records show that more than 360,000 correspond-
ence courses offered by the USAF Extension Course
Institute and the US Armed Forces Institute were
used by Air Force personnel in one year.

Under the Airmen Education and Commissioning
Program, more than 400 airmen are now working
toward college-level degrees and Air Force commis-
sions. About seventy percent are seeking degrees in
the scientific and engineering fields.

This over-all education program is a vital effort.
It inspires retention by challenging and rewarding
our people. It builds toward a level of education that
is an absolute requisite for success and progress in
aerospace operations. This program represents more
than an opportunity to the individual and an aid to
retention. It is a national asset that enriches the
country.

7. Increase Academy Enrollment

In our Air Foree Academy we have a source of
commissioned officers that combines the major ad-
vantages of top professional standards coupled with
an eighty-five percent retention rate, which is higher
than we have been able to achieve from nonacademy
sources. To obtain full benefit from this source, the Air
Force has sponsored a legislative proposal to increase
authorized strength at the Academy from 2,500 to
4 400, That pmpnsﬂ] is now receiving active consideri-
tion. Its enactment would enable us to obtain about
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thirty percent of our over-all annual regular officer in-
put from the Air Force Academy.

8. Open the Promotion Path

Keeping alive the prospects for field-grade officer
promotion over the past four years has been a major
concern, and we have succeeded only through tem-
porary congressional authorizations to exceed grade
ceilings for majors and lieutenant colonels. As a perma-
nent solution to the Air Force officer grade prob-
lem, Department of Defense Legislative Item 8§8-8,
which went to Congress in March 1963, proposes a
common field-grade authorization for all the services
that would bring the Air Foree to a level comparable
to the Army and Navy, With this new authorization,
the Air Force will offer increased career opportunities
by providing a more favorable promotion opportunity
to its officers.

The airman side of the promotion picture, between
fiscal year 1962 and 1963, has shown a ninety percent
increase in opportunities for advancement to the grade
of master sergeant. Although promotion quotas for
airmen have now leveled off, we are attempting to
prepare the way for further increases through the
proposed airman program that is being reviewed by
DoD. In that proposal we are requesting relief from
limitations that apply to the top six grades, year-end
strength, and the budgetary area.

We in the Air Force recognize that this Eight-Point
Program is not the complete or final answer to the
problem of retention. It includes, however, the meas-
ures that are needed now to offer continued attraction
to high-caliber people and to retain them in critical
specialized fields.

The career incentives to be provided by the actions
I have outlined are by no means the only factors that
affect our ability to develop and maintain a profes-
sional force. Pride of service and a strong sense of
mission weigh heavily in our favor. Aerospace opera-
tions, by their very nature, keep our people close to
the frontiers of scientific progress. Those operations
provide interests, challenges, and satisfactions that
have sustained aircrews, missile crews, and our people
in supporting elements at amazing levels of concen-
tration and effort.

The merit of their performance has been demon-
strated repeatedly in their response to crises in Berlin,
Korea, Lebanon, Vietnam, and Cuba. They are justi-
fiably proud of the Air Force's vital defense mission in
the expanding medium of aerospace.

We are not presenting the retention probiem as a
record of failure. With all the difficulties experienced,
we have the most professional and powerful Air Force
in the world.

The important thing to consider is that retention
stretches ahead of us as an increasingly important
problem in the future. It will demand a better solu-
tion than we have found up to this point. That solu-
tion will be an indispensable step in developing and
employing aerospace forces that can maintain our
strategic advantage.—Exp
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"TRANSPORT GENTLY...POSITION PRECISELY"

How to move a space launch ve le from assembly and checkout to the launch complex
ready for firing. In solving mobility problems such as this=, Clark Equipment
Company applies more than 60 years' experience in power transmission, material
handling and transportation equipment development and manufacture, Only Clark has

this unity of demonstrated capability. Invite Clark Equipment Company to participate

in an operations analy 3, product or systems development approach to your mobility nl_qu’

problem. Write or call Manager, Clark Development Division, Clark Equipment Company,

Battle Creek, Michigan. EQUIPMENT




The Air Photographic and Charting Service, a subcommand
of MATS, covers the world in its continuing effort

to document in pictures the global activities of the

US Air Force. Each year APCS's best pictures,

both color and black-and-white, are accorded special recognition . . .

FILMING THE FACE -
OF THE AIR FORCE

APCS color runner-up is a production still shot taken during filming of a motion-picture special film project at the USAF
Aerospace Research Pilot School, Edwards AFB, Calif., and shows Lt. James Knight, a student at the school, with a star
sphere, The striking picture was made by civilian photographer Kenneth L. Hackman of APCS's 1352d Photo Group.
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jalein, from Vandenberg AFB to

Vietnam, the significant global
assignment of the Air Photographic
and Charting Service, a subcom-
mand of the Military Air Transport
Service (MATS), is the documenta-
tion on film of US Air Force activi-
ties ranging from missile launches
to combat coverage, and including
complex engineering still pictures
and motion picture Blms.

AFCS, commanded by Brig. Cen,
Robert W. Hall, is headquartered
at Orlando AFB, Fla., and includes
in its proud professional ranks some
5,000 military and civilian person-
nel operating both from Orlando
and from sites around the world.

Each year, from the thousands of
pictures its photographers produce,
APCS selects—and it's a hard job
—the “Best Photos of the Year” in
color and black-and-white catego-
ries. The winners and runners-up
are featured on the front cover of
this Air Force Almanac issue of Am
Force/Space Dicest and on these
pages.

The color winner, reproduced on
the cover, is entitled “Sunrise on
the Pad,” and strikingly captures
the space-age mood. This photo-
portrait of an Air Force Thor-

FH{I\I Cape Canaveral to Kwa-

Agena on the pad at dawn at Van-
denberg AFB, Calif., was shot by
A2C Gary Llovd, a member of
APCS’s 1369th Photo Squadron. He
used a C-6 camera with a setting

Winner of top honors in the Air Photographic and Charting service competition
for black-and-white pictures and named “Photo of the Year™ for thi= category
is Kenneth L. Hackman’s deamatic shot of Sth Infantry Division troops from
Fort Carson, Colo., marching toward a MATS C-135 for airlift 10 Swift
Strike Il exercise Inst year. Mr. Hackman, an APCS ecivilian employee with
the 1352d Photo Group, also won runner-up honors in the eolor competition.

of £5.6 and exposure of 1/5 second.

At left, on the opposite page, is the
color runner-up, a photo showing
Lt. James Knight, USAF, studying
celestial navigation at the USAF
Aerospace Research Pilot School,
Edwards AFB, Calif. It is a Koda-
color production still shot taken by
civilian APCS photographer Ken-
neth Hackman. Mr. Hackman used

Black-and-white runner-up phote shows a trio of Special Air Warfare Center
T-28: on their way to the bombing and gunnery range at Eglin AFB. Fla. The
picture was made by ALC Alton G. Gaston of APCS's 1365th Photo Squadron.
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a Hasselblad camera set at f4 at
1/25 second.

Top black-and-white entry, also
by Mr. Hackman, reproduced in
the upper right corner of this page,
depicts elements of the Army’s 5th
Infantry Division (Mechanized)
from Fort Carson, Colo., marching
to board a MATS C-135 transport
at Stapleton Air Field, Denver,
Colo., for airlift to the Carolinas
and participation in last year’s Swift
Strike I maneuvers. Mr. Hackman
used Tri-X film in a Rolleiflex cam-
era equipped with a K-2 flter. His
exposure setting was f16 at 1,/500
second.

The black-and-white runner-up,
shown bottom left on this page,
was shot by A1C Alton G. Gaston,
a member of APCS's 1365th Photo
Squadron, and captures the image
of T-28s en route to the bombing
and gunnery range at Eglin AFB,
Fla., site of the Special Air War-
fare Center. Airman Caston used
Plus-X flm in a KS-8 camera, with
a setting of f11 and 1/50 second.

Am Force/Seace Dicest, cogni-
zant of the day-to-day contribution
of APCS photographers to the doc-
umentation of USAF's global as-
signment, is pleased to salute again
this year the high professionalism
symbolized by these—and so many
other—APCS pictures.—Exp
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The DC-9 jetliner can improve the profit picture for
airlines wherever routes from 100 to 1500 miles are
presently being serviced by any other airliner.

First, it promises the same “‘jet attraction” which
brought passengers flocking to the Big Jets when
they were introduced. And it has the ability to
operate profitably with fewer passengers than any
of today’s scheduled jetliners.

Airline key to small cities...Douglas

Second, it is designed for unsurpassed reliability and
minimum maintenance. Every component has been
carefully selected and tested for simplicity as well as
efficiency. Jet engines are derated for long life and
dependability. Highly accessible servicing areas
assure quick turn-around and high productivity.
Third, it will be welcome at small city airports
because its noise level will be lower than that of any
jet transport now in service.

The DC-9 will carry from 56 to 83 passengers,
operate from 5000 foot runways and cruise at 560
mph. It offers jetliner speed and luxury on short
route segments where more than 60% of all passen-
ger miles are now flown.
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Against the hoped-for day when the Air Force
gets the green light for blue-svit stick time

in space, a brainy, highly motivated, and
skillful band of airmen is learning spaceflight
techniques that range from controlled

reentry to energy management. They're
learning these skills at Edwards

AFB, Calif., site of the . . .
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Artist’s eonception shows a pilot nearing 120,000 feet
in rocket/turbojet-powered Lockheed NF-104A during a
zoom climb down the high-speed corridor at Edwards AFB.
He has began to use the X-15-type reaction control sys-
tem, which exhausts propellant from wingtips and nose.

USAF Aerospace Research Pilot School

TOUGHEST FLYING
SCHOOL IN THE WORLD

By J. S. Butz, Jr.

TECHMICAL EDITOR, AIR FORCE/SPACE DIGEST

ago, a loose formation of F-104As circled high

above Rogers Dry Lake, sixty-five miles northeast
of Los Angeles. On command, one dropped out of for-
mation and turned leisurely down toward the broad
expanse of the dry lake bed.

At 20,000 feet, the pilot began to break, one after
another, the most sacred rules of F-104 flying. With
practiced deliberateness he pulled the throttle back to
idle and killed his power. He extended the speed
brakes full out, nearly doubling the aireraft’s drag and
killing the lift over most of its stubby wings.

Raising the nose he killed off speed, and when the
indicated airspeed reached 330 mph, the pilot dropped
and locked his landing gear. As the drag-heavy "104,
with its lift power hobbled, began to drop “like a

Septamber 1963

s HORTLY after first light on a morning not long
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rock,” the rate-of-climb needle circled around to the
negative side and banged to a stop, indicating that the
rate of descent was more than 6,000 feet per minute.

Turning the '104's long nose down to a dive angle
of about thirty degrees, the pilot double-checked his
course to see that it lined up with his target—the 15,-
000-foot-long main runway at Edwards Air Force
Base. He fixed his eyes on a small patch of green foli-
age, his first aiming point, 500 feet from the edge of
the runway and 5,500 feet from the prescribed touch-
down point on the TUIWAaY,

During the next few seconds, as the Rogers Lake
bed accelerated its upward rush, he held the gunsight
on the aiming point while adjusting his speed brakes
to maintain 340 mph indicated airspeed. If the rate-

(Continued on following page)
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Class No. 1 graduated at the Edwards AFB school is shown
above with the school’s first commandant, L. Col. Robert
M. Howe, at left, Others, from lefi, are: William Schweik-
hard, an AF civilian instructor; James MceDiviu, Thomas
MeElmurry, Frank Borman, and Robert Buchanan. Latter
two are now in NASA Astronaut program. Schweikhard, who
is nonrated, went through academie portion of the course
and rode as passenger in dual-place aircraft through all the
training maneuvers, which pilots say is rougher than the
piloting. The school is going to accept a number of non-
rated students to study some of the problems of training
erewmen as well as pilots for future acrospace vehicles,

Capt. James 5. Melntyre, a stu-
dent at the Acrospace Research
pilot conrse, uses a training aid
s he reviews basic considera-
tions in a satellite-interception
problem during space-navigation
phase of academic program.

of-climb gauge had still been functioning, it would
have shown that the rate of descent was just above the
15,000-feet-per-minute mark.

As the dive stabilized, the pilot concentrated on his
aiming point and the whirling altimeter needle, ob-
livious to the fact that, as he approached the most
crucial part of his piloting task, the tension was
driving his pulse and respiration rate up to more than
twice normal. His heart was beating 170 times a min-
ute. He was taking one breath every two seconds, and
beginning to sweat in the light fying suit. Precisely at
1,400 feet altitude, less than six seconds from the desert
that seemed to be climbing into the cockpit, he began
a smooth pullup. Automatically, his attention shifted
to the accelerometer, the only gauge that could guide
him in completing the “landing.” Steadily he increased
back pressure on the stick until the accelerometer
showed two Gs, and he held it without a waver,

The "104 rounded into its Hare and the pilot picked
up his second aiming point. a large white stripe on
the edge of the runway. As the nose came up over the
horizon, he held five degrees on the angle of attack
indicator and the 104 dropped to the runway, with its
tires streaking smoke as they smacked down in a 195-
mph touchdown.
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Throttleable, &,000-
pound-thrust Rocket-
dyne AR-2 rocket
engine  i=  mounted
in large fairing
on tail of the Lock-
heed NF-104A. Each
wingtip has been
extended 24 inches.

Col. Charles E. Yeager, the first man te fly faster than
sound, commands the Aecrospace Research Pilot School at
Edwards AFB, Calif. The school is training the reservoir
of engineer/pilots wha will form the nuclens of the first
military spaceerews. Yeager's command is in the process
of proving that spaceflight is not only possible but
will one day be as routine as supersonic flying today.

The pilot relaxed and eased in his seat as he gently
pushed the throttle forward and ran along the ground
for five seconds, waiting until the J79 turbojet ran up
to full power. As the engine rpm nudged 100 percent
he lifted into an easy climb to return to altitude. He
logged ten more such landings that morning, along
with his fellow students from the Aerospace Research
Pilot School who were flyving the other aircraft in the
F-104 formation.

Some of the landings were of the straight-in dive
type. Some used circling X-15 style approaches. But
all were extremely rapid and the 1045 consistently
were hobbled until they could develop little lift. Obvi-
ously this training had little to do with normal air-
plane flying. Its purpose was to expose the students to
exactly the same landings they would have to make in
any type of advanced reentry vehicle or aerospace
craft under consideration by the USAF.

Just a few years ago this highly unorthodox, “space
vehicle” Hying was considered far too hazardous for
any but the most experienced test pilot to attempt as
an experiment, much less for sizable groups of Air
Force personnel to perform routinely. It required
quite a selling job to convince the Air Force that such

(Continued on page 59)
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CLIMELT® MOLYBDENUM ON THE MOVE IN...

TZM" Alloy Sheet

the Refractory Alloy for advanced requirements

MOLYBDENUM

Hot strength and high recrystal-
lization temperature (minimum
creep) put TZM molybdenum-
base alloy on the immediate

just a few years ago, has a
strength of only 13,000 psi at
this temperature. But TZM
tensile is guaranteed for 50,000
psi at 2200F. Useable strength
goes considerably beyond.

On a strength/density basis,
TZM is equivalent to commer-
cially pure tungsten between
2600F and 3000F . . . is con-
siderably better than tungsten
at low temperatures. Where
oxidation is possible at these
high temperatures, TZM ecan
be ecoated to continue its
strength and stability.

Workable, weldable TZM
sheet with guaranteed repro-
ducible properties is available

forefront of practical develop- NOW . . . in thicknesses from
ments in aero-space, metalwork- 0.010* to 0.187* . . . in widths
ing, and chemical processing. to 20" . . . in lengths to 36",

And with good reason—
At 2200F, for example, the

Climax Bulletin cMX-8-TZM-1
gives detailed specifications, is
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]
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SEE THE STRENGTH—Here's how the
short-time tensile strength of Climeit
TZM compares with two other un-
coated refractory metals.
strength of “'superalloys” based
on iron, nickel, and cobalt is
almost zero. Even unalloyed

molvbdenum, on the forefront

SEE THE WEIGHT—Here's how the
strength/weight ratio of Climalt TIM
compares with two other uncoated re-
fractory sheat materials.
available upon request. Our
technical field consultants are
ready to help you with your

specific problems.

*Climax-developed, arc-cast molybdenum alloy Mo—0.5Ti—0.08Zr

CLIMAX MOLYBDENUM COMPANY of MICHIGAN (incorporated)

A wholly owned subsidiary of American Metal Climax, Inc.

14410 Woodrow Wilson, Detroit 38, Michigan
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Perfect gyro. Spin a globule of homogeneous fluid and it is innately in balance . .. becomes a per-
fect gyroscope. Sperry has applied this principle to produce the SGY 2000 Fluid Sphere Gyro . . . an
instrument with high accuracy and reliability at low cost. O The spinning liquid mass, replacing the conven-
tional rotating wheel, can detect motion changes smaller than 1/100th of a degree per
hour. It has less than half the parts of conventional gyros — no high-precision parts. It
warms up quickly, without a heater, can be stored and operated from —65° to +200°F.0 EP[ HY
This two-axis gyro, from Sperry's fluid gyro series, can serve in an inertial platform, as a

rate gyro, for tactical missile guidance or autopilot control. Can the “perfect gyro™ help ©Division oF

your project? INERTIAL DIVISION, Sperry Gyroscope Company, Great Neck, N. Y. iZﬁ‘E.Z‘;i{’}EE
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“routine” operations were feasible, desirable, and could
contribute materially to the future of the service.

A small group of persistent instructors at the Ex-
perimental Test Pilot School—Majs. Frank Borman,
Arthur Torosian, Robert 5. Buchanan, and Thomas
McElmurry—can claim a good share of the credit.
They fathered the idea of creating a school in which
every feasible facet of space-vehicle operations would
be taught through the use of high-performance air-
craft, simulators, and an intensive academic course.

This organization exists today in the form of the
Aerospace Research Pilot School, which certainly has
a strong claim for teaching the world’s most difficult
flying. In many respects the schools curriculum, in-
eluding the landing described above, is mdre difficult
than either X-15 flving or NASA’s Astronaut training
program. The school’s main accomplishment in its
short history is to remove any doubt that large groups
of properly trained pilots can transition into space-
vehicle type flying. It has shown that pilots can per-
form space-vehicle piloting tasks more precisely than
previously supposed. And with sufficient practice,
even the most difficult maneuvers such as straight-in
dive landings can be performed routinely without any
more strain on the pilot than conventional supersonic
aircraft operations,

Today, the school has a firm future with the Air
Force and has been assigned two vital missions. These
are:

e To train a group of select pilots to fly and under-
stand the full gamut of advanced vehicles now being
proposed. In the immediate future this reservoir of
trained personnel is to participate in the development
of advanced vehicles in the role of pilot/engineer con-
sultants. They also are prepared to plan and conduct
fight tests and evaluations of research, experimental,
and production-type aerospace vehicles.

When the time comes this reservoir will form the
nueleus of an operational foree, serving both as train-
ing cadre and as a source for initial flight crews.

e To determine the practical limits of pilot capa-
bilities so that the design of advanced vehicles (espe-
cially the first generations) can be kept as realistic
and efficient as possible. The large population of stu-
dents passing through the school should provide con-
clusive evidence on the practical limits of performance
and precision requirements for the operational space-
vehicle pilot. These practical limits are of great im-
portance in long-range planning and wvehicle design.
For instance, it makes considerable difference in the
design of recoverable boosters and aerospace-plane-
type vehicles if large amounts of automatic equipment
must be provided to assist the pilot during the rapid
Hight into orbit.

Another example of the school’s research function
is establishing the lower limits of acceptable landing
performance for glider-type, reentry vehicles. A few
vears ago there was great uncertainty regarding this
limit.

The X-15 was the only current aireraft designed to
land in the same manner as these planned reentry
vehicles, with no power and very low lift. Normally,
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the X-15 lands with a lift/drag ratio of about 4.0, :
wing loading of about seventy pounds per square foot,
and a touchdown speed around 200 mph. At one time
it was predicted generally that the X-15's rate of de-
scent and landing was about the most rapid and un-
forgiving that a man could handle. A number of ex-
perts called X-15 landings “controlled crashes” and
predicted the program would get into trouble.

These opinions are among the “myths” dispelled
both by the X-15 program and activities at the new
research pilot school. The F-104 landing described at
the beginning of this article was considerably hotter
than any X-15 landing. The aircraft had been “dirtied-
up” until its lift/drag ratio was only 2.5, and it had a
high wing loading of eighty pounds per square foot.
Talk of landing such a vehicle was regarded as com-
pletely unrealistic as little as three years ago. Today,
it is “rontine.”

Naturally, it is going to take considerable Hight
evidence before an operational space vehicle is de-
signed to land “hotter” than the X-15. But in the long
run this is the kind of information that only the school
can provide. And this is the kind of information on
which superior space vehicles are built.

An important case in point involves the firm Air
Force objective to eliminate Mercury-style recovery
operations and develop reentry vehicles which can re-
turn to a designated airfield and land on a runway.
Such landings require lifting power, a relatively high
lift/drag ratio. However, a high lift/drag exacts heavy
penalties for it involves relatively large lifting surfaces,
low pavload, high structural weight, and low internal
volume for any given vehicle gross weight. Any proof
that the minimum allowable lift /drag ratio for landing
can be lowered from 4.0 to 3.0 is of great importance
for it widens the planners’ choices and substantially
raises the payload efficiency possible with a glide-
type, self-recoverable, reentry vehicle.

Examples of the research contributions possible for
the new school are almost endless. It seems inevitable
that the school will write the manual for the piloting
techniques of future operational aerospace wvehicles
which unquestionably will have high acceleration
rates, a very high speed, low reaction times, marginal
stability, and poor lifting characteristics. The school
also will play a key role in the development of flight
displays, control arrangements, and systems to support
the pilot during a variety of stresses.

The Aerospace Research Pilot School began opera-
tions officially on October 12, 1961, with the first class
of five students. All five, except for an Air Force
civilian instructor, were top-rated pilots, having grad-
uated one or two in their class from the test pilot
school. All of them had advanced degrees, and there
was one Ph.DD. in the group. This frst class had the
responsibility of checking the curriculum and setting
up the school as well as attending it. Some of them
served as instructors for the follow-on elasses. To date
twenty-five men with similar qualifications have grad-
uated in three classes.

The school setup has changed somewhat for the

{Continued on following page)
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fourth class, which began July 1. There weren't enough
qualified applicants to restrict the student body to
graduates of the test-pilot course, so a one-year “com-
bined” course has been started. It still carries the name
of the Aerospace Research Pilot Course, but the first
six months (Phase I) is basically the old test-pilot cur-
riculum,.

Present requirements for attending the school are
expected to hold indefinitely. An applicant must have:
a degree in either engineering, the physical scrences,
or mathematics; at least 1,000 hours in late-model air-
craft; be under thirty-three years of age, preferably
younger; and carry high recommendations from his
commanding officer.

Medical requirements are approximately the same
as for the Astronaut program. Each applicant must
pass an exhaustive week-long physical and psycholog-
ical examination. These requirements have been influ-
enced strongly by experience in the X-13 program,
which showed that there are wide ranges of “normal”
behavior for flight crews under stress. Pulse rates of
170 and respiration rates of thirty breaths per minute
no longer are considered abnormal.

In Phase I the student receives a thorough ground-
ing in the fundamentals of performance-verification
flight testing and stability and control-type flight test-
ing. He learns to plan tests, fly the tests, analyze test
data, and prepare a report. He receives a concentrated
course in all of the engineering subjects involved in
such tests. He becomes intimately acquainted with
the way in which aircraft design affects the stability
and control derivatives and how these in turn deter-
mine flying qualities,

The aircraft used in this portion of the course are
the Lockheed T-33, the Northrop T-38, and the Martin
B-57. Instruction is split about fifty-fifty between the
classroom and practical experience. Almost an hour
a day is devoted to physical training.

In Phase II the student moves on to the study of
hypersonic aerospace vehicles, including those that
reach orbital speed. Very strong emphasis again is
placed on academic work. The aim is to give each
man a comprehensive theoretical background and a
working knowledge of all phases of vehicle design, in-
strumentation, operation, and testing, as well as the
use of computers for data reduction and fight planning.

Piloting very-high-speed aerospace vehicles falls
into three distinct phases: (1) the boost into orbit or
into a ballistic trajectory; (2) operations in orbit or
at very high altitudes where aerodynamic control sur-
faces are not effective; and (3) the reentry and land-
ing. Each phase has its own particular problems and
requires the mastery of separate techniques. No one
training aircraft or ground-based simulator today is
able to cover the complete range of piloting problems
so the school uses several aircraft and flight simulators
in its training program.

The Boost Phase

The main objective of the boost phase is to deliver
vehicles to their operational station. Such deliveries
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are precision flying jobs, whether a vehicle is placed
in orbit, sent around the world once in hypersonic
glide trajectory, or propelled nearly straight upward
in a ballistic path to great altitudes.

To make a precision delivery the pilot must control
his vehicle within very close limits while it is under
power. At very high speeds and altitudes he loses con-
trol of his flight path after the powerplants stop.

Flying training for the boost phase now is conducted
in the Lockheed F-104A which has a maximum zoom
altitude of about 90,000 feet. As this magazine reaches
its readers, a much more desirable trainer, a modified
104, the NF-1044, is scheduled for delivery. In addi-
tion to the standard General Electric J79 turbojet, the
NF-104A is equipped with a Rocketdyne AR-2 liquid-
fuel rocket engine that can be throttled from 100 per-
cent to fifty percent thrust—from 6,000 to 3,000 pounds.
The rocket boosts the new trainer’s maximum zoom
altitude to more than 120,000 feet.

Boost flying requires what technically is termed
“energy management.” The pilot must follow a precise
climb schedule, which calls for him to adjust speed
and climb angle to a particular value at each altitude
as he moves upward. For some extremely maneuver-
able vehicles he might be required to adjust power
settings as well. The energy-management climbs taught
at the school are characteristic of those that might be
flown in a suborbital spacecraft or in an air-launched
orbital vehicle, such as the second stage of a two-
stage aerospace plane,

In a typical NF-1(MA energy-management training
flight the pilot will eruise out at subsonic speed and
at 35,000-foot altitude to a point about 115 miles east
of Edwards. Turning back toward the base he will
accelerate to Mach 2. When fifty-seven miles out he
will ignite the rocket, elimb to 40,000 feet. accelerate
to about Mach 2.2, and execute a three-G pullup ahout
thirty-five miles from the Edwards runway. After the
pullup he will hold a climb angle of sixty degrees.

Then he will concentrate on the major objective. To
get a high mark for this Hight his maximum altitude
must be 120,000 feet, not more and not less, and he
must fly through it at a Mach number of .74. This
probably will require adjustments to his climb angle
and rocket engine power. To complicate the adjust-
ments, the turbojet will flame out at about 80,000 feet
and must be shut down. The rocket engine will stop
shortly before the maximum altitude is reached and
the aircraft will then begin its ballistic flight. Recorders
in the airplane and radar tracking from the ground
will provide a permanent record for judging the pilot’s
performance in all phases of the flight.

After going over the top, the aircraft will begin a
sixty-degree dive, and the recovery is a three-G pullup
at about 40,000 feet. It takes place over Edwards AFB
so that a glide landing is possible if the turbojet fails
to relight.

Simulators also are an important part of boost train-
ing. The large Navy centrifuge at Johnsville, Pa., is
the most realistic one available to the school. A cock-
pit equipped with normal aircraft controls and instru-

(Continued on page 63)
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on target with airlift power...and helping provide the increased mobility a modern Army needs by
advancing the state of the turboprop art. Soon the USAF C-130 will carry larger payloads over longer
distances, because air-cooled turbine blades will make its Allison T56 turboprop engine more powerful
and efficient. Thus our defense posture is more flexible, our airlift capability geared to today's tactical
requirements, our Army better able to carry out its mission, because another Allison program is on target.

Alli |
1SON &
THE ENERGY COMNVERSION DIVISIOMN OF m
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Highest performance yet achieved in arming and
fuzing for ballistic missiles has come from Ford
Instrument Company, designers and builders of
safing, arming & fuzing systems for Jupiter and
Pershing. We are currently engaged in the design
and development of arming and fuzing systems for
_short, medium and long-
“range, high-performance

‘advanced ballistic missile

e —

“systems. We've racked up
'solid experience 1n this
critical technical area of
weapon-development and
production. Here a d Instrument you
will find the compl > array of engineer-
ing and management talents with facilities
to meet safing, arming and fuzing re-
quirements rehiably . . . and on schedule."
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mentation is mounted on the centrifuge arm. As the
pilot moves the controls in this cockpit he actuates a
computer which adjusts the centrifuge motion so that
he experiences exactly the same accelerations that he
would in flight. This elaborate facility makes it pos-
sible for the students to “Hy” many energy-manage-
ment trajectories and to achieve a high proficiency
before making actual airplane flights.

Such facilities also make it possible to simulate the
boost phase for all types of vehicles, including large
rockets such as the Titan ITI. Simulator experiments
have shown that a pilot could fly a space vehicle, pro-
pelled by a Titan I1I, into orbit with remarkable pre-
cision. The only drawback is that a human pilot re-
quires the use of slightly more fuel than an automatic
guidance system.

High Altitude and Orbital Operations

A host of activities fall into this category, including
rendezvous and docking, space navigation, orbit
changes, and attitude control above the atmosphere.
Most of them are studied at the school through the use
of simulators. An orbital-rendezvous simulator is avail-
able in which the terminal and docking phases may
be accomplished on instruments or visually by the
pilot watching his target. Today, the school opinion
seems to be that a computer guidance system will be
needed to bring two vehicles to within two or three
miles of each ofher and then a human pilot could com-
plete the rendezvous visually,

The school has a reaction-control simulator which
is mounted on an air bearing. In this simulator a stu-
dent may practice controlling space vehicles for long
periods. Flight training of this type will be possible
when the NF-104A becomes available. It has an X-15
reaction control system, and the pilot must use it for
a couple of minutes during each energy-management
climb. For a brief period on these flights, the pilot op-
erates in zero gravity.

The space-vehicle piloting interest of NASA and
the Air Force overlap more in this area than in any
other. The basics of all types of orbital operations for
men and machines vary little, and the Air Force will
be able to learn a great deal from Projects Gemini and
Apollo. The question is whether the rate of learning
will be adequate,

Reentry and Landing

The first critical part of reentry occurs when a
vehicle bores deep enough into the atmosphere that
aerodynamic forces begin to move it about and subject
it to high G loads. The pilot must hold the vehicle’s
attitude precisely with the reaction-control system as
this point approaches. If the vehicle is not in the cor-
rect attitude, usually with the nose moderately high
and the wings level, it can be overstressed and over-
heated.

Students at the school will get their training on this
point in the NF-104A and in several simulators, in-
cluding the centrifuge at Johnsville.
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The next phase of the reentry is the deceleration
and glide approach to a landing. The NF-104A is of
some value here, but variable-stability aircraft are the
most important. These are Convair F-106 and McDon-
nell F-101 fighters equipped with special control sys-
tems that can be adjusted to give them the flight
characteristics of any of a wide variety of space
vehicles, with all types of poor stability and lifting
characteristics.

Final approach and landing training is given in the
F-104, as described, and in the F-106. The trainer F-
106 is relatively easy to land because its wing loading
is low, about forty-five pounds per square foot, and its
lift/drag ratio, when trailing a drag chute, is around
4.0. Using these two trainers it is possible for the stu-
dents to see exactly how variation in wing loading and
lift/drag ratio affect space-vehicle landings.

New Equipment

Three important new items of equipment have been
requested by the school to improve the quality of its
instruction. The first has been authorized. is under de-
velopment by Link, and is due to be in operation by
next fuly. It is a very advanced moving-base static
simulator, The simulator cockpit is suspended by a
mechanism that allows it to move in all three direc-
tions and rotate about all three axes. A large hemi-
spherical screen out in front of the cockpit provides
the pilot with a visual display of rendezvous and all
other types of space operations from boost through re-
entry. This powerful training tool will be able to simu-
late everything about spaceflight except the actual
acceleration forces.

The school has requested money in the FY 1965
budget for the construction of a large centrifuge which
would be more versatile and advanced than the one at
Johnsville. The request has not yet been approved.

The school also is pushing for an Advanced Aero-
space Trainer, with much better performance than the
NF-104A. This trainer would be in the X-15 class, with
a maximum altitude of around 300,000 feet and a
speed of possibly Mach 7 for a very brief period.
Lockheed, North American, and Northrop have made
preliminary proposals. However, a decision on this
request has not been made by higher command.

The Aerospace Research Pilot School is established
as the USAF's most advanced flight training organiza-
tion and the source for military spacecrews. Despite
its short history, the school’s unusual curriculum and
its graduates already have earmed a reputation for
excellence outside the service. Training activity has
been increased with thirty-six new students scheduled
to begin the course each vear,

There is one source of discontent and gloom, how-
ever. Men who train to fly in space inevitably want to
fly in space. No group in the Air Force wants “stick
time” at orbital speeds more than these men from Ed-
wards. And until this stick time is available, the Aero-
space Research Pilot School can never completely
come into its own either as a research organization or
as a supplier of spacecrews.—Exp
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Gen. Thomas 8. Power iz Commander
in Chief of SAC and Director of the
Joint Strategic Target Planning Staff.
He has headed SAC sinee 1957 and
earlier was SAC Viee Commander and
Commander of ARDC, pnow Systems
Command. A B-24 pilot in North Africa
and Italy in World War 11, he later
directed the first lorge-scale fire bomb
raids by B-29: from Guam on Japan.

has the presence of SAC’s nuclear deterrent been
more dramatically sensed in the turn of world
events than during the past vear.

President Kennedy testified to this after presenting
the Strategic Air Command a plaque for its outstanding
record in flying the first airborne alert in the history of
airpower during the Cuban crisis.

Standing on the ramp at Offutt AFB, Neb., SAC
headquarters, on the twenty-first anniversary of the
Japanese surprise attack on Pearl Harbor on December
seventh, President Kennedy told the world.

“Living on this base, flying from this base, men have
helped maintain the security and peace for fifteen
years, and it is my strong belief, a belief which has
been strengthened by this morning’s visit, that peace
and security can be maintained directly with the will
and the courage of the people of the United States and
the strong right arm which is the Strategic Air Force.”

In these brief words, the President called appropriate
attention to the deterrent impact of a mixed force that
carries in its bomb bays and missile warheads between
eighty and ninety percent of the nuclear firepower of
the free world, as measured in TNT equivalents—a
force which, in effect, forms a strategic umbrella under
which the free world can deal with communism with
relative freedom of action in a manner of our own
choosing,.

N EVER in the history of the Strategic Air Command

SAC in Action

While SAC’s exceptional state of readiness is a con-
tinual way of life in the command, an open crisis does
allow even greater readiness because routine training
can cease, The Cuban erisis was such an instance.

It should be of interest, then, to examine just how
SAC reacted to the President’s policy of confrontation
and just what role SAC played in the events that began
unfolding near the end of last October.
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The Strategic Air Command—the most powerful deterrent
force the world has ever known—continues to keep
its overwhelming force of bombers and intercontinental

missiles constantly ready . . .
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Prior to that time, as was normal, at least fifty per-
cent of the bombers and tankers were on a ground
alert, as was a considerably higher percentage of the
ICBMs. Airborne alert training was in progress, as it
has been for two years. The airborne command post
was in the air—as it is continuously twenty-four hours
a day. Also, as usual, SAC bombers and tankers were
deployed at bases all around the globe.

So before the crisis broke, SAC was at its regular
peacetime readiness. That is: Within the warning time
that could be given by the Ballistic Missile Early
Warning System, half of SAC’s combat aircraft could
be in the air, safe from enemy missiles, and on the way
to their positive-control points. Our missiles, secure
under tons of concrete, could ride out any surprise
attack and still retaliate under presidential orders.
SAC could withstand any surprise attack and still strike
back to inflict damage to Communist targets that would
be unacceptable to the Soviets.

SAC’s Aerial Watchdogs

On October 14 of last year, the Joint Chiefs of Staff
directed SAC to begin reconnaissance photography.
Four hours after the order arrived, the first high-
altitude reconnaissance aircraft was en route. Between
daylight of October 14 and 25, SAC reconnaissance
planes flew repeated missions over Cuba, obtaining un-
contestable photographic evidence of the presence of
offensive weapons on the island.

On the twenty-fifth of October, SAC began a new
phase in the gathering of information about the Cuban
weapons buildup. On that day the Commander in
Chief, Atlantic, requested SAC’s help in locating
Soviet surface shipping.

For this project in support of CINCLANT, SAC
RB-47s and KC-97 tankers flew over a great rectangle
covering some 825,000 square miles of the Atlantic
north of Cuba between Bermuda and the Azores. On
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surveillance missions hundreds of visual and radar
sightings were made, from very high altitudes to as
low as 300 feet. Initial contact with the Soviet ships
was made within hours by B-52 aircraft flying airborne
alert missions.

On October 27, an RB-47 participating in the sea
search crashed on takeoff at Bermuda. That same day
a pilot of the 4080th Strategic Reconnaissance Squad-
ron, Maj. Rudolf Anderson, Jr.. was killed when his
reconnaissance aircraft was destroyved on a mission
photographing Cuban missile bases (see Air Fonce,
December '62 ). Major Anderson was this country’s only
fatality over Cuba during the crisis. He was awarded
the Distinguished Service Medal posthumously for his
heroic service.

( On November 28, ten pilots of the 4080th Strategic
Reconnaissance Wing were awarded the Distinguished
Flying Cross for their part in the United States mili-
tary reconnaissance.) Earlier the 4050th Strategic Re-
connaissance Wing had been awarded the Air Force
Outstanding Unit Citation by President Kennedy.

Airborne Alert — A Reality

While SAC’s reconnaissance crews and aircraft were
supporting the Cuban quarantine, other SAC aircraft
and men were hard at work performing SAC’s primary
mission: preventing a nuclear war,

At the first danger signs, SAC had begun prepara-
tions to increase its readiness when ordered. So there
was no delay on October 22 when President Kennedy
anmounced the Cuban quarantine,

Immediately, SAC's battle staff went on twenty-four-
hour duty. All leaves and temporary duty were can-
celed and personnel called back to home bases. Armed
alert force aircraft were moved from MaeDill and
Homestead Air Force Bases in Florida, and the B-47
medium force was dispersed to scores of widely sepa-
rated, preselected military and civilian airfields, Most
significant, the Strategic Air Command launched the
first massive airborne alert in the history of airpower.
All SAC bombers were armed with nuclear weapons
during the crisis.

While exact details of SAC’s bomber employment
are still classified, the general outline of action has
been released. In a matter of hours SAC sharply in-
creased its normal fifty percent ground alert until all

Communications specialists at work on part of the ex-
tensive equipment aboard a SAC airborne eommand post.
One of the specially modified KC-1355 is aloft at all times,

combat aircraft were ready for action. To mount the
airborne alert, B-52 bombers took to the air on twenty-
four-hour missions designed to keep them within reach
of potential targets at all times. As the bombers re-
turned to their support bases, others took their places
in the air. This airborne alert guaranteed the survival
of a large part of SAC’s strike aireraft even under con-
ditions of no warning,

From its beginning on October 22 to its end on
November 21, when routine airborne alert training
was resumed, the airborne alert set some remarkable

{Continucd on following page)
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The klaxon sounds and this SAC alert erew streaks for its
B-52 Stratofortress, still the mainstay of the nation’s
deterrent foree. Missiles under wings are Hound Dogs.

STRATEGIC AIR COMMAND

Maintenance men check the intricate electronic systems
for a solid-fuel Minuteman 1CBM. First Minuteman wing,
with 150 missiles, was declared operational this summer.

CONTINUED

records. SAC bombers and tankers on airborne alert
Hew 48,532 continuous hours. Under constant positive
control, airborne alert aircraft flew 20,022,000 miles
and transferred approximately 70,000,000 gallons of
fuel in 4076 aerial refuelings.

Although missions were frequently flown under con-
ditions that required the highest level of professional
ability, all of the sorties were Hown without a single
accident other than the RB-47 crash in Bermuda.

Missiles Make Their Debut as a Deterrent

The Cuban crisis was the first confrontation of Com-
munist aggression by the free world in which intercon-
tinental ballistic missiles playved a significant role.

Among the strategic forces faced by the Soviet Union
on October 22, 1962, was a growing ICBM armada of
close to 200 operational missiles, all capable of reaching
Soviet targets, When SAC aircraft forces were placed
on increased alert, our combat missiles were nearly 100
percent ready and manned. Widely dispersed, most of
them in hardened sites, they were prepared to absorb
a first strike and retaliate under presidential order.

Highlights of July 1 —June 30

Besides the extraordinary activities within SAC be-
cause of the Cuban crisis, the regular program of re-
finement and improvement of SAC's retaliatory capa-
bility continued during the past year.

Many events of the period were significant milestones
marking either the end of long-standing programs or
the beginning of new programs that would sustain or
augment SAC’s deterrent force.

Some of these events were:

e Conclusion of the Atlas-Titan ICBM Construction:

[

By the end of 1962 all programed Atlas-Titan I ICBM
sites were operational. Together these heavyweight,
liquid-fueled missiles amount to almost 200 long-range
combat-ready weapons.

e First Minuteman ICBM Wing Placed on Alert:
In the summer of 1963, the first complete wing of 150
Minuteman missiles at Malmstrom AFB, Mont.,, was
declared operational. These are the vanguard of a
scheduled foree of over 800 Minuteman missiles, the
bulk of which are now under construction. This solid-
fuel, highly reliable missile will soom be the mainstay
of the SAC ICBM force.

o Expansion of the Airborne Command Post System:
The Air Force increased SAC’s airborne command post
this year with the addition of more specially modified
KC-135 aircraft and B-47 aircraft. In operation since
February 1961, the system reinforces the ability of the
SAC Commander in Chief to contact his forces any-
where in the world under any cirenmstances.

e Beginning 465-L. Installation: First construction

ras begun at SAC headquarters on a new command-
and-control system, called 465-L, that will increase
tremendously the speed and efficiency with which in-
formation is passed to SAC commanders for their use
in command operations.

o Minuteman Education Program Begins: An ex-
ample of SAC’s current preparation for the systems of
tomorrow can be found in the Minuteman Education
Program. This vear, facilities were completed and class-
work begun at Malmstrom AFB, Mont. The Minuteman
Education Program, planned for all six programed
wings, placed Minuteman ecrewmen in an intensive
course of study leading to a graduate degree in fields
which will be of great value to the Air Force of the
future.

{Continued on page 68)
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TIME

The disappearing element
in an anxious age

In an era when it becomes paramount to detect and arrest vehicles traveling at thousands of miles per hour
anywhere in the universe, elimination of subsystem delays in Command and Control system operation can
be the most positive assurance of survival. Philco innovations in Realtime Computers, Radar and Nano-
second Switches, contribute to the ultimate goal—Realtime reduction of the detect-to-arrest interval.
Command and Control is one of the proven and growing capabilities of the new Philco, where the vast
resources of Ford Research and Development are accelerating innovations in electronics.
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SAC

A SAC Titan I1 ICBM,
balanecing on its tail of
flame, begins its sky-
ward climb doring a
test launeh. The Hguid-
fueled Titan 11 is fired
from concrete silos.

Fifty feet under the
Montana prairie,
protected by tons
of steel and econ-
cerete, #o IwWo-Tan
Minuteman Missile
Combat Crew pre-
TS o go on stra-
tegie alert. Each
crew, secaled in,
monitors 10 remote
missile launchers.

&8

Capt. Herbh Doby of the
A4 1st Strategic Missile Wing,
Malmstrom AFBE, Mont., here
is= operating one of the wo
Minuteman Missile Consoles
in launch control facility lo-
cated near Great Falls, Mont.

CONTINUED

Under Minuteman alert conditions, the missile com-
bat crew members have adotluate time to continue
their educations while performing their assigned duties
in remote, isolated underground launch control centers.
Formal classroom work is held at the support base.

The special courses, conducted for SAC by the Air
Force Institute of Technology, are part of the regular
duties of combat crewmen. The individual officer thus
is able to continue his education and receive an ad-
vanced degree. The Air Force will benefit from his
increased knowledge throughout his duty assignments.

At Malmstrom, for example, 160 officers were well
on their way to an advanced degree in aerospace engi-
neering by early summer. As other Minuteman wings
become operational, launch crews will have an oppor-
tunity to participate in programs leading to degrees in
Engineering, Industrial Management, and Business
Administration — all areas in which the entire Air
Force has a continuing requirement for highly trained
officers.

e Titan II Operational: The Titan II became opera-
tional in June of this year. This giant missile is the
heavyweight of SAC’s ICBM force. weighing in at
about 150 tons. Titan II uses storable propellants, has
an all-inertial guidance system, and can be launched
directly from its silo with the heaviest payload, over
the greatest range, of any ICBM in our inventory.

e Tanker Single Manager: For the second year the
Strategic Air Command has acted as a “single man-
ager” tanker service for the Air Force. In addition to
its own massive refueling requirement, in fiscal year
1963, SAC flew 1,075 tanker sorties to refuel TAC
fighters in training. SAC is already scheduled for over
a thousand next yedar.

e Foreign NATO Officers Scheduled to be Added
to Joint Strategic Target Planning Staff: A historic de-
cision affecting the targeting of both missiles and air-
craft was made in the spring of 1983 when an agree-
ment was made at Ottawa, Canada, to have four NATO
nation officers added to the JSTPS at Offutt AFB. The
Joint Strategic Target Planning Staff is a Joint Chief
of Stalf activity now made up of officers of the US Air
Force, Navy, Marines, and Army, who develop a
single integrated operational plan (SIOP) for initial
US retaliatory strikes in case of global war, The group
operates under the direction of Gen. Thomas 5. Power,
Commander in Chief of the Strategic Air Command.

Summary

This summary of SAC’s activities during the past
year reemphasizes that the free world has enjoyed an-
other year of peace free from all-out nuclear war, SAC
has done its share toward the maintenance of this
peace by keeping its overwhelming force of bombers
and intercontinental ballistic missiles constantly ready.

Such a powerful deterrent force must be maintained
into the future, and SAC stands ready to accept its
assignments, whether the weapon system is aircraft,
spacecraft, or any other system produced by science
and industry. It is important to remember that there
will be a continuing need to retain the priceless adapt-
ability of a skilled pilot at the controls—the mixed-
force concept, whether applied to aireraft and missiles
or to space systems, must endure.—Exp
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Mixed Hopes for the Military Space Mission
By Willigm Teavitt - o o el it e e e b ]

This has been a summer of discontent for space-program planners.
The National Aeronautics and Space Administration is bereft of
its “blank check,” and the Department of Defense and the Admin-
istration are buffeted with charges of overconservatism in planning
for military uses of space. Congress is restive on the issue, and out
of the ferment may emerge new military space efforts.

"Minority Report” on the Moon Project
From the House Committee on Science and Astronautics
Report on the Fiscal Year 1964 NASA Authorization Bill ... ....76

A group of House space commitlee members takes public issue
with the Administration on the national-security potential of Project
Apollo and calls for a review of the national space effort, with a
view to added emphasis for military space

Speaking of Space
By Willlaws Leavitt 5 o i i e sim i e s e e s 80

In the afterglow of the partial test-ban treaty, there is much talk
of a joint US-Soviet moon-exploration program, There's a good
argument for proposing such an effort to the USSR. What better
way to gauge the true extent of Soviet desire for a lessening of
tensions, since Russia would have to give more than she got?
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Under the pressures of congressional restiveness over the

high costs and marginal military significance of the

moon-landing program, space planners seem to be giving some
additional attention to defense-oriented efforts,

giving rise to . . .

Mixed Hopes for the Military Space Mission

BY WILLIAM LEAVITT

Associate Editor, Am Force/Seace DicesT

OR THOSE charged with the planning

and execution of national space pro-
grams, both civilian and military, this
has been a summer of discontent.

Money troubles, management problems, and a
growing drumbeat of criticism plague the National
Aeronautics and Space Administration. “Blank
check™ is no longer the rule on Capitol Hill for
MNASA appropriation requests. The Department of
Defense is under attack for its record of con-
servatism on the military potential of space. And
the Administration, which after all is the basic
architect of space policy, is fighting off charges
ranging from accusations of technological leaf-
raking in connection with the moon program to
blind ignorance of the dangers inherent in Soviet
development of viable military space capabilities
while US efforts concentrate on peaceful purposes.

Out of this ferment, there is at least the hope
that there will emerge a reevaluation of the over-
all space effort and a consequent increase in the
priority of military space development. The Air
Force can be expected to play a prime role in the
implementation of such new policies as may de-
velop, for it is the principal repository of defense
acrospace research and development skill.

But it must be emphasized that, at the moment,
reevaluations of military space development are
still mostly in the thinking and discussion stage,
that at the highest levels in the Administration they
must compete with hopes for detente with the
Soviet Union (see “The Hazards of Euphoria,”
“Speaking of Space,” August '63), and that so far
as can be seen from released budget figures, major
funding increases have not vet materialized on the
military space side. It is a time-honored rule in
Washington that no program is truly alive until
it is reliably read in the budget, and the military
space budget is not much bigger than last year.
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A major reason for the slowly increasing Ad-
ministration attention to the nagging problem of
military space development has been the chorus
of congressional concern with the security aspects
of space. A number of representatives and sena-
tors have openly taken issue with the Adminis-
tration’s pronouncements that *fallout” from the
NASA space effort, particularly the moon pro-
gram, would provide needed military space capa-
bilities that could be used if the situation war-
ranted. For example, a Republican “Minority Re-
port” (see page 76) issued in July as an element
of the House Space Committee’s NASA author-
ization bill report to the full House, and signed by
six Republican members, sharply criticized over-
emphasis on nonmilitary space programs and
called for more attention to military space plan-
ning and funding.

The House Space Committee “Minority Re-
port” was mild in comparison with a mid-Tuly
speech by Sen. Barry Goldwater, Republican of
Arizona, who charged bluntly that “by choice of
official policy. so far, we are choosing to relegate
the military function of space to a secondary posi-
tion.” The Arizona Senator asserted that “we have

(Continued on following page)
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delayed and debated to the point where it must be
said that the United States today has no fully de-
fined and effective military space program at all.”

The Senator, whose utterances attain increased
significance for the Administration in proportion
to his current GOP presidential-nomination prom-
inence, said further that “we have a flotsam and
jetsam program of floating theories, scattered proj-
ects, and floundering follow-throughs. We have,
in fact, policy declarations stating that we will not
orbit weapons of mass destruction in space unless
forced to do so by the hostile action of others. In
short, we say that we will not utilize the military
potential of space until such time as it may be too
late.”

The barrage of congressional criticism cannot
be dismissed lightly as partisan. Democrats too,
including Senators Thomas Dodd of Connecticut,
Howard Cannon of Nevada, and John Stennis of
Mississippi, have spoken out on the need for viable
military space developments, as have a number of
House Democrats, including, among others, Olin
Teague of Texas, Emilio Daddario of Connecti-
cut, and Melvin Price of Illinois; who is chairman
of the House Armed Services subcommittee on
military research and development.

Against this background, the Administration
may be expected in future weeks to defend the
content and pace of current military space pro-
grams, and collaterally to soften its old chant that
the NASA moon program will provide the needed
defense “fallout.” This latter change has already
showed itself in the negotiation line being taken
by DoD in its dealings with NASA. Where before
DoD talked “fallout,” now it complains openly
that NASA “inner-space” programs such as the
two-man Gemini manned orbital program really
won't serve defense purposes too effectively. For
example, in one of his last public statements as
Special Assistant for Space to Director of Defense
Research and Engineering, Dr. Laurence Kavanau
was quite critical of the military utility of NASA’s
Gemini two-man orbital program.

This statement by Dr. Kavanau was in startling
contrast to Defense Secretary Robert McNamara's
earlier suggestions that the Gemini and Dyna-Soar
programs might be duplicative and that perhaps
the Air Force could get needed spaceflight experi-
ence in Gemini, with Dyna-Soar eliminated.

The DoD tack is evident in the backing and
hauling that, behind the scenes, attends NASA-
DoD negotiations on the orbital space station pro-
posals, which are beginning to stand a serious
chance of being funded, but probably not until

T2

fiscal year 1966. NASA has some manned space
station study contracts under way, and so does
DoD, through the Air Force. But a major current
rub, at least from the NASA point of view, is that
DoD appears to be insisting on applying the *pro-
gram definitization™ approach of Director of De-
fense Rescarch and Engineering Dr. Harold
Brown to the space-station studies. NASA, in-
creasingly interested in space stations, sees no
sense in planning rigidity in the study stage. At
this writing, the most that’s been achieved in ne-
gotiations is willingness to exchange information
between DoD and NASA.

The DoD argument that its criteria should be
met by NASA in NASA’s orbital station studies is
heavily based on this vear’s bizarre Gemini Pro-
gram Planning Board agreement which contained
a crucial paragraph to the effect that neither
NASA nor DoD would proceed with near-earth-
manned-orbital programs without the concurrence
of the other. At the time of the agreement, it was
widely believed that DoD was going to allow a
sizable Air Force participation in Project Gemini
and that there would be decent funding forthcom-
ing from DoD. But that seems to have fizzled
more than somewhat, and current thinking is that
the Air Force will play a much smaller role than
carlier anticipated in the Gemini program, pos-
sibly limited to a few fights quite late in the
Gemini operational phase. This, measured against
the continuing questionable status of the Dyna-
Soar program, presents rather a poor prospect that
the Air Force will get the manned operational
orbital experience it needs and wants through par-
ticipation in ongoing programs.

But congressional pressures for more attention
to military space developments will undoubtedly
have their eventual effect on DoD and the Admin-
istration, and the logical focus of the effect will
likely be in the orbital-space-station field. In view
of the heavy involvement of NASA in the Apollo
program, which, despite House and Senate cuts in
the NASA authorization bills, is still a going op-
eration, and, in order to answer congressional
charges of neglect of the military side of space, it
is probable that the Administration will decide to
press ahead with a viable small (four- to eight-
man crew) space station concurrent with the moon
program. The manned space station project will
probably emerge as a joint or cooperative DoD-
NASA program, but it will most likely be a DoD-
managed affair, with the Air Force as prime agent
for DoD.

(Continued on page 75)
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HTPROVEN POWER
8 ' ADDEDTO THOR

Improved Thor Standard Launch Vehicle shows its big power source. .. the
MB-3 Block Il liquid propellant engine with three Thiokol XM-33
propellant. motors strapped to its side. This combination nearly doubles
payload capacity of the most powerful original Thor models.

Combined with Agena sal-
ellite vehicle, improved
Thor is readied for launch-
ing at Vandenberg Air
Force Base.

Photo left shows bird in
flight with solid boost add-
ed by strapped-on Thiokol
motors.

. Three Thiokol XM-33 solid motors increase first
stage booster thrust to over 330,000 pounds.

New booster reliability for an improved Thor Stand- similarly proven Thor to provide a significant increase
ard Launch Vehicle. It's delivered by Thickol's “off- inpayloadcapability inminimum time,at minimumcost.
the-shelf"” solids. The XM-33"s, strapped to the side of

the Douglas developed Air Force Thor, have a success-

ful, versatile, and reliable flight record—with Little Joe, m éoe
Trailblazer 11, Scout, Blue Scout, and other research

vehicles. Truly a “work horse” propulsion unit, the CHEMICAL CORPORATION

XM-33, with its flight-proven design concepts and com- Batil Dannitvania
ponents available on a quick delivery basis, joins the Rocket Operations Center: Ogden, Utah




Engineering Opportunities on LEM at Marquardt

Marquardt's increasing capability in reaction control
systems is evidenced by the company's appointment by
Grumman Aircraft Engineering Corporation to provide
the critically important reaction control propellant sys-
tem and thrust chamber cluster assemblies for the
National Aeronautics and Space Administration’s Apollo
Lunar Excursion Module. LEM—the first U. 5. vehicle
that will operate exclusively in space—has created a
number of exceptional career opportunities for engineers.
Other programs recently awarded to Marquardt include:
the reaction control engines for the Project Apollo Serv-
ice Module; the ullage rocket engines for the Saturn IV
B; and the reaction control system for Syncom II.

These expanding programs, coupled with continuing
company-sponsored research and state-of-the-art con-
tracts, are responsible for the new assignments now
open at Marquardt. A limited number of ground-floor
opporlunities presently exist for experienced engineers
and scientists who want to join a dynamic company,
well diversified in reaction control systems, electronics,
airbreathing propulsion, and aerospace research.

If you hold an engineering degree, and possess a back-
ground in rocket motors and control systems, airbreath-
ing propulsion, mechanical controls, propulsion cycle
analysis, aerodynamic development, test instrumenta-
tion, or test operations, you are invited to send your
resume, in confidence, to Mr. Floyd Hargiss, Manager,
Professional Personnel, at the address shown below.

Dedicated to Keeping The United States First in

T%r uardr

CORPORATION
16555 SATICOY STREET, VAN NUYS, CALIFORNIA

AN EQUAL OPPORTUNITY EMPLOYER




One of the many ideas for a US manned orbiting
space station, this is a Republic Aviation Corp. con-
ceprion of a 36-man station, boostable into a 200-
mile orbit by a Saturn C-5 rocker. Living. laboratory,
and service quarters are at the ends of the spokes.

It is sad that valuable time is being wasted in
the round of negotiations between DoD and
NASA over the crucially needed manned space
station project, but that is the way of the bureau-
cratic and political world. It must be said, though,
that thanks to the existence of the National Aero-
nautics and Space Council and a few other policy
groups such as the Aeronautics and Astronautics
Coordinating Board, there are at least some shops
where policy can be hammered out. It is a slow
and painful process, and there is no doubt that
the high cost of space technology, which is be-
ginning to be used as an argument against NASA
programs, continues to be a negative factor in
the DoD military-space decision-making process.
The old DoD “fallout-from-NASA™ argument re-
flected this reality. But the argument didn't sell.

In many ways, the national space effort is at
a new crossroads.

In the six years that have passed since the
Russians startled us with the sophistication of
their “oxcart economy,” this country has made
sizable advances in space technology, has ex-
pended funds that would have seemed incredible
in the mid-fifties, has achieved viable demonstra-
tions of man’s ability to traverse space, and of the
usefulness of weather, observation, and communi-
cation satellites, and, of course, has proposed to
go to the moon.

Now, the question the Administration has to
ask itself and answer is whether its enthusiasm
for the utilization of space as a spur to science,
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general technology, and the economy is going to
be expressed in the defense area with the same
vigor.

The logical answer to the question is easy to
arrive at—yes. It is the implementation that is
s0 complex. For one thing, the sizable investment
made in the buildup of NASA 1o date cannot
be shunted aside, even if many people still argue
that the buildup was ill-advised in the first place,
and should have been done instead in DoD. That
is all water over the dam now, and it is worth
quoting on this point the comment of one highly
placed space official that those who advocate ex-
pansion of military space developments aren’t go-
ing to achieve their purposes, right as they may
be. by knocking the other fellow, i.e., NASA. This
is sage counsel, not only for some Air Force
people, but also in the other direction, for some
NASA people too. The comment is beginning to
attain significance for people in DoD too, now
that DoD’s at least partial acceptance of the logic
of using military space potential is evolving, Now
is scarcely the time for empire building—the per-
ennial handmaiden of politics in the capital.
Something is going to have to give here and there
in the present space program, if we are to have
added emphasis on military space capability.
MNASA will have to learn to live with that par-
ticular political-budgetary reality, just as other
agencies, including the Air Force, have had to
learn to live with new conditions. And NASA
must not look under the bed for Air Force plots
every time the defense significance of space is dis-
cussed publicly.

It is hard to put down with exactitude the ex-
tent of the Administration’s and DoD’s curremt
acceptance of the military utility of space. On the
unmanned side, there is little doubt now that the
oft-discussed communications, weather, and sur-
veillance functions are considered viable and sig-
nificant. From all indications the early-warning
satellite concept represented by the Midas pro-
gram has been downgraded. Surveillance, ap-
parently, has been most fruitful, and one may
register the hope that it will in no way be com-
promised by optimism vis-a-vis the Soviet Union,
or fears that surveillance is provocative and in-
appropriate in the current international climate. It
is unlikely that the Administration will give up
such a valuable tool as spaceborne surveillance,
especially in view of increasing interest in space
surveillance as a possible instrument of arms con-
trol. Such special techniques as nuclear-blast radi-

(Continuwed on following page)




ation detection now has attained increased impor-
tance because of the partial test-ban agreement
reached with the Soviets, which bars nuclear test-
ing in space; there have been announcements
that nuclear-test detection satellites developed in
DoD’s Advanced Research Projects Agency Vela
Hotel program will be orbited this year.

In all, the open acceptance of the military
utility of space appears to be still confined mostly
to unmanned passive satellites, while major de-
cisions on the manned side are still to be taken.
An important indicator of how far DoD is willing
to go on the manned side will be the outcome of
the current DoD-NASA manned orbiting space
station negotiations discussed above. A high-
priority DoD-managed, decently funded program,
budgeted for in fiscal 1965, would be a strong
sign that DoD is cager to press forward rapidly,
and would provide the Air Force with a focus for
its development of manned orbital operational ex-
perience. But, as noted, the chances are that proj-
ect funding will probably be delayed until fiscal
year 1966, because of DoD-NASA negotiation
trouble and Administration desires not to appear
profligate the year before the presidential elec-
tions. Having originally decided to press for a
moon-landing program, the Administration, in
planning for an earth-orbiting program, will have

to explain to the public the purpose of additional
spending for a close-orbital manned space station.
The explanation will have to be in terms of de-
veloping military operational capability in near
space. Such a public statement by the Adminis-
tration may also lay it open to propaganda attacks
by the Soviets, but we have lived with that vexa-
tion for eighteen years. Yet the advantages of a
viable manned space station project far outweigh
its international public-relations disadvantages.
Certainly the domestic political plusses that would
accrue to the Administration if it did press for-
ward soon with the manned space station would
be sizable if the defense aspects were admitted and
stressed candidly from the outset. Such statements
would do much to offset congressional criticisms
of overemphasis on nonmilitary space programs.
For a politically minded Administration, as this
one certainly is, this would be a definite plus.

The acceptance of the military mission in space
is in the embryonic stage. Beyond the now-
acknowledged passive, unmanned operations, no
bold programs for investigating the utility of mili-
tary man in space are discernible. But it is at
least a hopeful sign that the idea is no longer
considered laughable or subversive, and that it is
beginning to stand a chance of being tested. Per-
haps before the end of this decade.—END

‘Minority Report’ on the Moon Project

“The major effort of this nation to achieve
superiority in space is the Apollo or moon project.
We support that project . . . because there is no
other comparable program to develop space tech-
niques at this time. However, we have grave res-
ervations concerning our national space posture
and specifically the emphasis of this nation on
nonmilitary space programs, The full Committee
report speaks to the ‘national security” aspects of
space. The full Committee is to be complimented
on its statement of this most vital subject. We do
wish to amplify it with respect to the military im-
portance of inner space.

“The crux of the argument falls on the distine-
tion between the areas of space surrounding earth
to a distance of 100 to 500 miles, called inner

76

space, and the far reaches of space hundreds of
thousands of miles away, called outer space. Ex-
ploiting either of these vast areas will result in
much knowledge which could be employed in ex-
ploiting the other in addition to adding substan-
tially to national scientific know-how. However,
the result of the manned moon landing will be
largely prestige, while the result of achieving
supremacy in inner space will be the ability to in-
troduce or prevent the introduction of nuclear-
armed satellites, together with the other significant
national security factors such as the possibility of
influencing or controlling the command-and-con-
trol systems of a potential enemy, or of prevent-
ing such influence or control of our command-
{Continued on page 79}
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and-control systems, as well as communications,
reconnaissance, and surveillance capabilities.

“If the Russians orbit a military space platform,
even if it were not employed militarily, they could
use the two- to four-year leadtime to press their
advantage at the bargaining table. Given an abso-
lute weapon superiority, it is possible for a nation
to implement its policies for peace or war on its
own terms.

“The present announced goal of this nation is
to develop space for peaceful purposes and assure
that we are not preempted in this new dimension.
The determination to proceed with the moon shot
indicates that this goal refers in large part to outer
space. This is a noble ambition, but we believe
it ignores the main thrust of the Soviet space aim,
which is to dominate inner space through ability
to exercise control over the surface of the earth.

“Every indication leads a prudent man to the
belief that the Soviet goal in space is no different
from Russian goals in other media; namely world
domination.

“Clearly, the direction and emphasis, as be-
tween NASA and DoD, of our national space pro-
gram are determined by the President. We suggest
that the emphasis as indicated by a military space
request of slightly more than $1.5 billion for fiscal
year 1964, as opposed to a NASA request of $5.7
billion, has not properly reflected the national
security aspects of space exploration.

“What course should be taken if we are to con-
cern ourselves with national security aspects of
space? We suggest that the first step without

SPACE DIGEST SEPTEMBER 1963

A simulated view of three
Astronauts en route fo the
moon. How much actual
militarily significant “falfour™
there will be from the NASA
Project Apollo manned
{unar-landing-and-retirn
program is a gquestion raised
with increasing frequency
and force in Congress. Such
congressional restiveness was
expressed in the recent
“minority report” atftached
fo the House space com-
mittee's fiscal 1964 NASA
autherization bill repori,
text on this and pre-

ceding page.

which no other step could be taken is for this
government, through an urgent note sounded by
the Congress, to establish immediately a top-
priority congressional committee, with military
and civilian experts attached thereto, as for ex-
ample, a select committee of the House of Repre-
sentatives, composed of members from both the
Armed Services and Science and Astronautics
Committees, to reevaluate, reappraise, and, if the
facts warrant, as we sincerely believe they will,
redefine our national goals in space and then take
prompt action to achieve revision of the em-
phasis, approach, and allocation of funds in our
civilian and military space programs. Until such a
report is submitted and this question has been
fully aired, current civilian programs should move
ahead at a reasonable rate.

“Any problem of such complexity and uncer-
tainty is subject to multivaried interpretations. It
would be excellent if we could wait until all the
facts were in. But all the facts are never in, and
national security must not wait. We know that
every member of Congress is vitally concerned
with national security. We claim no secret intel-
ligence or special knowledge. Our one purpose is
this statement to emphasize our concern—indeed,
alarm, about the logic of our space goals. We dare
not, in good conscience . . . fail to raise these seri-
ous questions. . . ."”

—REPs., RicHarp L. RouperusH, THOMAS M.
PeELLY, DoNaLDp RUMSFELD, JAMES D. WEAVER,
Epwarp J, Gursey, Jous W. WypLer. From
“Additional Views on H.R. 7500 [NASA Author-
fzation Bill]"—included in House Report 591,
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More Quid Than Quo

WasHmcron, D. C., AucusTt 15

In the mild afterglow of the partial test-ban
treaty and in the face of recent announcements by
the National Aeronautics and Space Administra-
tion of limited space data-exchange agreements
with the Russians, there is increasing discussion
of a joint US-Soviet moon expedition,

For example, during the Senate debate on the
NASA authorization bill for fiscal year 1964, Sen.
Joseph Clark, Democrat of Pennsylvania, who is
dubious about moon programs as a drain on funds
and energies that he feels could be better used for
carth-bound social purposes, remarked that if the
conquest of space is a legitimate scientific objec-
tive . . . if the international climate permits, it
should not be a race between nations; instead, it
should be a cooperative venture by all humanity.”

“I wonder,” declared Senator Clark, “*whether
we should suggest to the Soviets a program of
matching grants—one similar to the great number
of matching grants between the federal govern-
ment and the several states. Why not say to the
Soviets, ‘If you put up a dollar, we will put up a
dollar.” In short, why should not both go to the
moon together?”

The Senator added that “at a time when the in-
ternational atmosphere is for the moment improv-
ing, there seems good ground to believe that
further steps toward the amelioration of tensions
would be met receptively within the Soviet Union.
If we could achieve that result, we could then turn
to more immediate tasks on earth.”

There is a good argument for not rejecting
Senator Clark’s suggestion out of hand. If any-
thing should indicate an honest desire by the
Soviet Union to lessen tensions, it would be a will-
ingness to participate in a truly cooperative moon
expedition with the US. For in doing so, the
Soviet Union would have to make some real quid

20

pro quo concessions, and they would have to be
more quid than quo. She would have to give more
than she gets.

In a truly cooperative program, there could be
no USSR concealment of rocket-thrust informa-
tion, life-support systems, launch and landing
sites, training methods, and the like. And the
Soviets would have to give up the propaganda ad-
vantages gained as a result of her astronautical
achievements since Sputnik. In exchange, she
would get not much more than she has already
attained from US manned spaceflight programs,
that is, virtually all data extracted from the US
program thus far.

In short, the Soviets would, to a considerable
degree, have to open their society, at least those
technical and military aspects of their society
that, in the large, have been closed to the world
since long before the phrase was found to de-
scribe this unhappy state of affairs. Once breached,
such an opening could not easily be closed again.

It would have to be an all-or-nothing initiative
by the Soviets, and unless the Soviets are truly
sloughing off their aggressive aims, it is a hope-
less prospect. Proposing the idea publicly, with
the conditions listed above, might help clear the
international air and demonstrate whether the
current Soviet peace offensive is “for real” or has
very definite limitations.

There are, though, important conceptual haz-
ards in the international cooperation business,
especially with respect to the Soviet Union. This
writer recalls a seminar he attended ecarlier this
year where the same subject of cooperative US-
Soviet space programs was discussed at some
length. There were two schools of thought. One
held that it was the idea or climate of cooperation
that was most important, that if you could only get
a group of American and Soviet scientists working
together on a project, this fact of itself would tend

{Continued on page 84)
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Continuom I: today and tomorrow in information-systems technology

Infarmation Retrieval

Instant Bookmark

The technology of information retrieval is one of the major con-
cerns of SDC. For some time, our Satire system (semi-automatic
technical information retrieval) has been capable of quickly pin-
pointing, at widely separated SDC facilities, desired technical
documents and authors’ names. Satire can be operated by remote

control, the only such system that can be so0 operated. A still |

newer SDC development is Protosynthex I, which is a phase of
Synthex, our long-range project 1o teach computers to read and
write English. Protosynthex is now able, almost instantly, to find
single paragraphs within the complete text of an article or docu-
ment. Next will come the ability to extract individual sentences
and facts. As SDC continues to make noteworthy progress in

many areas of information-systems technology, a number of new | System Development Corporation

| Mr. Granville at Santa Monica. “An

positions have been created on several of these major projects.
Human factors scientists, operations research scientists, systems-
oriented engineers, and computer programmers interested in join-
ing this rapidly expanding tethnology are invited to write

| Mr. A. L Granville, Jr., SDC, 2423 Colorado Avenue, Santa

Monica, California. Positions are open at SDC facilities in Santa
Monica; Washington, D.C.; Lexington, Massachusetts; Paramus,
Mew Jersey; and Dayton, Ohio. An SDC brochure on informa-

| tion retrieval also is available. Requests

for this new brochure should be sent to

equal epportunity employer.™
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How can we
support life in this
anti-life void?

So far, man has entered space for only a few
brief uﬁhltn. The realyproblem is to support himiin

comfort and safety over long atretches of time
while, he performs usefil missions,

Nothing is friendly to flesh and blood in this savage
yacuum. it man is to conquer it, we must build him a little
world of his own— then shield it from the void,

We must know, how to protect him*from
radiation and meteorold impact...keep the partial
pressures of his enclosed atmosphera finely balanced,

z B

L4
prevent cabin temperatures from building past the point
of tolerance. .. prevent digorientation and claustrophobia...
S kesp tensions from bullding up between Crew members. %

£y
*48 A life:support system cannot be developed by bits

mm' piaces. It requires a total systems approach—
which no organization is yet able to provide, But “.L‘”
Research and Development;Division of Lockheed Mizsiles
& Space) C mpﬂn} has bean|gteadily/building toward this

[ 2

goal! and| ands on the verge of totalicompetency
: .. !
- inIife-su
- in 8P

{noaca Company, Sunnyvals, Callfornla
e ok esd [Alroraft Corparation
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to create for the participants a new sort of self-
identification as members of the cooperative team
—and that this was the true path to cooperation.
Stripped of political realities, this might be valid.
Indeed, it represents, to a considerable degree, a
belief that scientists can communicate and thus
adjudicate East-West differences because Com-
munist and democratic mathematics and physics
are the same. This argument has it that the true
path to cooperation and world peace is via com-
munication between scientists who have more in
common as scientists than they have differences
as citizens of opposing social systems.

The other school of thought at the seminar
claimed that the fact of the existence of a co-
operative group could not guarantee that its par-
ticipants would truly cooperate, that true coopera-
tion between nations requires mutual political
consent. This latter argument is of course gloomier
and less facile. But to this writer it is a more
accurate picture of reality.

During the seminar, there was a “how many
angels can stand on the head of a pin” argument
over possible ways to implement joint Soviet-
American cooperative space ventures. One dis-
cussant said we could avoid political problems
and assuage Soviet suspicions of espionage by, for
example, providing the scientific payloads while
the Soviets provided the thrust power—each thus
providing a basic element, in this case, for a
planetary probe. He assured the seminar that
technically this was quite feasible. Maybe it is,
but where is the advantage, and can one call such
a hybrid a cooperative program?

These points should be considered in the de-
velopment of any US offer to embark on major
space cooperation projects with the Russians. It
would be foolhardy to make a shibboleth of either
the so-called universality of science or the worth
of one small step at a time, In some situations,
particularly in dealing with the Soviet Union,
giant steps are the only ones that get anywhere.
It is the Soviets who have to take the giant steps.

Shape of Things to Come

In the context of the partial test ban, which
so many observers are foreseeing as the beginning
of a new and easier era, it is interesting to ex-
amine the view of Prof. Zbigniew Brzezinski,
Director of the Research Institute on Communist
Affairs at Columbia University. Writing in the
British quarterly, Swrvey, Professor Brzezinski
makes some points that have particular relevance

i

to space technology as an advanced military tool.

Commenting on what he considers may be the
evolution toward some eventual world order,
where opposing units might live in peace even if
they didn't particularly like one another, he writes:

“Precisely because this process is so tenuous,
so delicate, so easily reversible (as mankind’s his-
tory shows), it is important that no sudden
imbalances interfere with its consolidation—either
through the achievement of a fundamental mili-
tary superiority by the side desiring revolutionary
change and hence the side more likely to use
this military superiority to its advantage, or
through the one-sided disarmament of the more
status-que oriented power—which would have
the identical effect. Indeed, one may wonder
whether even joint disarmament may not be dan-
gerous, especially if it took place at a time when
the differences dividing the two sides were still
acute. Removing the mutual restraint of fear
would leave the field open to the still dominant
passion of hatred.”

The Professor adds: “The situation will doubt-
less be further complicated by the acquisition of
nuclear weapons by some second-rate powers, al-
though the actual military significance of that
should not be overestimated, since by then the gap
between them and the United States will have
widened further, with the latter two powers pos-
sessing spaceships, neutron bombs, death rays,
etc. First-generation atomic bombs and old-
fashioned means of delivery are not likely to alter
the basic military polarization of the world. Coex-
istence is thus likely to remain tense, but without
a cataclysmic confrontation. .. .”

Which is a scholarly way of saying that politics
rule technology, not vice versa.

Seientifie-Technological Manpower

Approximately half a million Americans are
working as scientists in some capacity, nearly a
million are engineers, another million are tech-
nicians, and a quarter of a million are teaching
science and mathematics in secondary schools,
according to Profiles of Manpower in Science and
Technology, a new survey released by the Nation-
al Science Foundation.

These groups, the report says, comprise some
3.6 percent of the civilian labor force in 1963,
as compared with 1.5 percent in 1940. Projections
indicate that the percentage will rise to some 4.7
percent in 1970,

(Continued on page 88)
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GOMMUNIGATING
THE EARTHS PULSE

The high-acuity advantages of aerial panoramic photography have
been brought down to earth to create a major technological advance
in the handling of seismic information.

The Itek Panoramic Microfilm Reproduction System, developed for
the Seismology Branch of the U, 5. Coast and Geodetic Survey, is
based on Itek's experience in aerial photography and finite conjugate
panaramic lenses.

Now in operation at the Survey's Washington headquarters, the
system has opened new channels of international scientific com-
munication. Scientists and students around the world can now
request and swiftly receive, from a centralized library, high-quality
70 and 35 mm film copies as well as full-sized reproductions of all
seismic records on any recorded event. For the first time, this
new concept in data reproduction makes possible a free exchange
of low-cost seismological data, enabling world-wide study of the com-
plete recorded history of earth disturbances.

Itek’s unique experience in photography, electronics, optics, and
information sciences provides a wide range of skills which are

applicable to problem areas in sophisticated ground handiing sys-
tems for graphic information.

Itek Itek Corporation

10 MAGUIRE ROAD, LEXINGTON 73, MASSACHUSETTS
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WHAT NEW LABOR LIES AHEAD?

Pioneers in the development and production of highly sophisticated
propulsion systems, Hercules has played a major role in advancing
missile and space frontiers. m With the proven capabilities of 14,000
highly skilled personnel, the Chemical Propulsion Division has ex-
pertly tackled the modern day ‘‘Labors of Hercules' in aerospace
technology. Whether probing mysteries of outer space or unraveling
secrets of the underwater world, Hercules is prepared to meet the
challenge. m Chemical Propulsion Division, Hercules Powder Company,
Hercules Tower, 910 Market Street, Wilmington, Delaware 19899

HERCULES




Some other interesting figures are given in the
report. Women now comprise some twelve per-
cent of the scientists, but only one percent of the
engineers, while at the same time filling some
thirty percent of the science-mathematics instruc-
tion force in the secondary schools,

A number of other aspects of current scientific-
technological manpower are presented in Profiles:
historical perspective, gains and losses, break-
down by field of specialization, type of work, and
sectors of the economy, age, and geography.

For information on availability of the report,

write to MNational Science Foundation, Washing-
ton 25, D. C.

Why Not Mercury?

We might find on Mercury a space-fuel treas-
ure house and life, suggests Dr. Dandridge M.
Cole, General Electric space programs analyst and
one of the most provocative of space-age thinkers.
Dr, Cole writes in the summer 1963 issue of
Challenge, the magazine of General Electric’s Mis-
sile and Space Division, that the significance of
Mercury—-closest planet 1o the sun—has not been
apprecigied as an important space-exploration
target. Following, slightly condensed, is Dr. Cole’s
thesis, reprinted with permission of Challenge:

& [ L)

Mercury is at least as interesting as the other
astronautical objectives listed and in some re-
spects is of unique interest.

It has been concluded by some scientists that
the dark side of Mercury is the coldest spot in
the solar system since it is never exposed to solar
heating, and the planet’s very tenuous atmosphere
would serve as an ineffective medium for convec-
tive transfer of heat from the hot side.

Mercury is the only planet in the solar system
exhibiting this behavior. Even by traveling all the
way to Pluto we could not investigate the charac-
teristics and effects of such a giant “deep freeze.”
Because of this deep freeze and a surface pravity
approximating that of Mars, it is possible that
the dark side of Mercury represents the greatest
storehouse of light elements in the inner solar
system (outside the earth). This would have great
significance for the logistic supply of future
manned bases or colonies, as well as its basic
scientific interest. Important discoveries might
also result from the permanent shielding of the
cold side from types of solar radiation other than
thermal.

The hot side of Mercury undoubtedly includes

the hottest solid surfaces on any of the planets,
as well as possible large accumulations of hot
liquids, which could not exist in the molten state
anywhere else in the solar system. Unusual effects
might also have resulted from constant exposure to
other forms of high-intensity solar radiation.

The twilight zone of Mercury is also unique
in the solar system and could contain many sur-
prises for our scientists. Because the orbit is quite
elliptical and the spin rate is constant, an ap-
parent wobbling occurs with respect to the direc-
tion of the sun. Thus, some forty percent of the
arca of the planet passes through alternate light
and dark periods comprising a “day” of eighty-
eight earth days in length. This is somewhat simi-
lar to the situation at high latitudes on the moon,
where the *“day” is twenty-eight days long and the
sun never rises high in the sky.

The twilight zone of Mercury is of particular
interest because of the cyclic changes in tempera-
ture, the moderate average temperature (particu-
larly a few feet below the surface), and the pos-
sibility that in past ages—if not now—frozen
gases from the cold side were melted during the
periodic warm spells and formed both liguid water
and an atmosphere of light gases. Since this ap-
pears to be a good description of a prebiotic en-
vironment (atmosphere, solar energy, liquid water,
moderate temperature, etc.), the possibility that
life might have evolved there should not be ex-
cluded. The possibility that a migratory type of
life developed in the twilight zone and follows
the sun in such a way that only the optimum per-
centage of the solar disc is visible is an example of
the type of exciting discovery that could be made
in this unusual environment.

Note that the terminator (line between day and
night) velocity is about 1.5 miles per hour, and
thus forms of life similar to earth animals could
maintain the average migration velocity required
to hold the desired distance from the terminator.
Presumably, Mercurian life would have to be of
the encapsulated, closed-cycle, symbiotic form
rather than the open-cycle earth form. (See I. M.
Levitt and D. M. Cole, Exploring the Secrets of
Space, Prentice-Hall, 1963.)

There are two major aspects of the exploration
of Mercury which have received little or no atten-
tion in the very brief consideration generally given
to this fascinating planet. One is the possibility
of finding large quantities of frozen light elements
(particularly the life elements—carbon, oxygen,
hydrogen, and nitrogen) on the dark side. The

(Continued on page 93)
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HOW WEATHER SATELLITE PHOTOS LIKE THIS
ARE IMPROVING DAILY FORECASTS FOR YOU

clouds.
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Military defense agencies count on swift Bell System communications
to receive weather information from space and around the world

The latest weather information is vitally
important to our military defense teams.
It affects both daily decisions and plan-
ning for the future. It helps determine
daily Air Force flight patterns, missile
flight planning, and major troop deploy-
ments. Weather forecasts will pinpoint
areas likely to receive atomic fallout in
case of enemy attack.

Weather data is collected around the
world by ships at sea, planes and, most
recently, satellites which photograph
large areas of the earth below.

For defense purposes, this data must
be collected and analyzed rapidly. Fast
Bell System communications speed tor-
rents of it to processing centers such as
the National Meteorological Center

(NMC) near Washington, D. C., every
hour arcund the clock. At NMC, the
data is fed into a computer which ana-
lyzes it electronically. The output is
plotted automatically into maps of the
weather conditions in the Northern
Hemisphere—doing in minutes what pre-
viously took hours by hand.

The weather findings are then fashed
to military installations at home and
abroad. The Bell System plays a major
part in rushing them to the men making
important defense decisions daily.

With the help of fast, dependable Bell
b},—:lem communications, military ex-
perts benefit from the nation’s progress
in the techniques of collecting, studying
and distributing weather information.

BELL TELEPHONE SYSTEM

5 &'ﬂ' American Tel. & Tel. Co. J Western Electric Co. J Bell Telephone

.’rﬁ? Laboratories f 21

Operating Companies

TIROS SATELLITE PHOTOGRAPH of a typhoon In the Pacific Ocean shows huge pinwheeling system of white
Photo was laken from a height of 450 miles; cross in center and angles al cormers aré reference points,

1. Weather information from the world
over flows to Washington's National
Meteorological Center and is printed ouwt
by banks of Bell System teletypewriters.

2. After a compuler has processed the
infarmaltion, it guides this electronic plot-
ter which automatically draws the all-
important wealher maps on which fore-
casts are based.




Top illustrations (left
to right): Landing,
Rendezvous, Docking.

Left: Raytheon's Pro-
totype Rendezvous
Radar installed in
the Martin Marietta
Company's Closure
Test and Training
Facility.
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RAYTHEON... a leader in radar for space vehicles

raytheon — leading designer and manufacturer for
ground-based, aircraft, and missile systems — has
developed and is testing prototype space radars for
RENDEZVOUS . . . DOCKING . . . LANDING,.

Currently being explored under Raytheon’s in-house
space radar program Aare several interesting configu-
rations. One of these, the Raytheon Rendezvous Radar,
has been installed in the Martin Marietta Company’s
Closure Test and Training Facility at Denver, Colorado.
It is applicable to such systems as Apollo, Lunar

Logistics System, Mars Excursion or Command Module,
Satellite Inspectors, and Manned Space Stations.
Variations of the system are now being tested for
particular missions.

For additional information — or a discussion of how
the same Raytheon integrated system capability can
be applied to your requirements — contact Neil A.
Montone, Director, Marketing, Space and Information
Systems Division, Raytheon Company, Bedford,

Massachusetis,




SIR JOHN HERSCHEL’'S PHILOSOPHICAL INSTRUMENT

In the 19th century, Sir John Herschel experimented with tops. He called them philosophical
instruments, relating their forces and movements to those of the planets. Some of his contem-
poraries expressed skepticism, but the observations of this noted astronomer have emerged
as major contributory factors to today's advanced inertial navigation technology. O Litton—
proponent of Sir John and the largest producer of inertial navigation systems —is currently
engaged in two major production programs for the U.S. Air Force. The first is the LN-12 Inertial
Navigation System program for the McDonnell F/RF-4C; the second, the LN-14 Navigation and
Attack System program for the General Dynamics F-111. Litton hopes to continue serving the
Air Force in avionics and related areas in the years to come.

H

LITTON INDUSTRIES GUIDANCE & CONTROL SYSTEMS DIVISION

WOODLAND HILLS, CALIFORMLA SALT LAKE CITY, UTAH DULUTH. MINNESOTA BEVERLY HILLS, CALIFORMNEA




other is the possible value of even a tenuous atmos-
phere in decelerating a spacecraft prior to landing.

Because little is known positively regarding the
atmospheric pressure on Mercury except that it
must be very low, even compared to that of Mars,
it is generally assumed to be of no practical con-
sequence in relation to spaceflight. This may not
be the case.

Estimates by Dollfuss of the atmospheric pres-
sure at the surface of Mercury lead to a value of
one to three millibars, corresponding to pressures
at earth altitudes of 130,000 to 150,000 feet.
While this might be considered essentially a
vacuum for most practical purposes, it could play
a significant role in the deceleration of space-
craft.

Vehicles reentering the earth’s atmosphere
undergo most of their deceleration above 200,000
feet (even the relatively high-density capsules re-
covered to date). Because of the low gravity of
Mercury, the atmospheric density would change
more gradually with altitude than for the earth,
There should be a crossover point at some dis-
tance from the planet where the density would be
higher than for a corresponding distance from the
earth. Consequently, reentry deceleration could be
more gradual with lower peaks in the deceleration
and heating curves. Thus, we should consider the
possibility of atmospheric braking for Mercury
landing spacecraft, manned or unmanned, at least
until better data can be obtained on the properties
and extent of the atmosphere. . . .

It should be noted that the propulsion require-
ments (total velocity change) for missions beyond
earth orbit involving fly-by probes, such as the
Mariner 11 Venus probe, range from 40,000 to
46,000 feet per second and involve only secondary
differences. Thus, other factors such as guidance,
time in space, communication distance, launch
window availability, etc., should be considered.
However, these factors also are found to involve
the same general degree of difficulty (with the ex-
ception of the moon) except for the question of
availability of launch windows. Here Mercury is
highly favored, since launches could occur several
times a year compared to every eighteen months
for Venus and twenty-six months for Mars. Thus,
a Mariner-type probe to Mercury should be seri-
ously considered.

In addition to the single planet fiy-by trips . . .
a number of studies have been made of possible
Mars-Venus fly-bys, particularly in the 1970-1980
period. However, no studies have been publicized
of the equally interesting Venus-Mercury or Mars-
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Mercury two-planet fly-bys, and the possibility of
a three-planet fly-by. Such trips would potentially
provide two or three times the data from a single
fly-by, with only slightly greater velocity, hard-
ware, and flight-time investments.

Total velocities for soft landings again are
spread through a small range, from 45,000 for
Mars and Venus to 49,000 fps for the moon.

It is in the return velocities that the large dif-
ferences occur. This would be of major impor-
tance for manned exploratory vehicles, but possibly
of considerably less importance during the later
phase of manned bases or colonies., A more im-
portant question in the later base-colony phase
might well be the availability of sources of rocket
propellants. It might well be that the cold side of
Mercury would be a better source of propellants
than could be found on either the moon or Mars.

Venus is still too much of an unknown quantity
to decide definitely against ever establishing
manned bases on its surface. However . . . the re-
turn and round-trip velocity requirements are
greater for Venus than for Mercury because of the
higher escape velocity of the former.

For the total round-trip velocity required, Mer-
cury falls between Mars and Venus. Considering
the other factors discussed here, including the fas-
cinating possibilities connected with the twilight
zone, Mercury should place higher on the list of
astronautical priorities than Venus and almost as
high as Mars.

Space Capsules

The August Arlantic Monthly has a provocative
Atlantic Extra section on the space theme, with
articles by RAND Corporation’s political scien-
tist, Dr. Alton Frye (a previous SPACE DIGEST
author quoted in this column last month), NASA’s
articulate space scientists, Drs, Robert Jastrow
and Homer A. Newell, Itek Corporation president
Franklin A. Lindsay, and Prof. N. J. Berrill,
McGill University zoologist.

The four pieces treat, respectively, military
risks inherent in our national space policies, sci-
entific benefits attainable through vigorous efforts
in space exploration, military-political potential
of space technology, and the search for extra-
terrestrial life.

Scope, Inc., of Falls Church, Va., has developed
for the Air Force a “conditioned-reflex” machine
which can “learn” to recognize photographs of
aircraft, people, and many other items. The de-

(Continued on following page)




The world-famous *'Voice
of Mercury Control,” Lt,
Col. John A. “Shoriy”
Powers, USAF, has com-
plered his assignment as
Public Affairs Officer,
NASA Manned Space-
craft Center, Houston.

Colonel Powers will be
succeeded as  Manned
Spacecrafi Center Public
Affairs Officer by Paul
Haney, former Washing-
ten, D.C.. newsman whe
has served in NASA in-
formation slotssince 1959,

vice, called Conflex 1, is a desk-console-sized
“black box™ and consists of three major elements:
a sensory field, discrimination cells, and a mem-
ory device. Photo-conductive cells in the sensory
elements transmit electrical signals geared to par-
ticular test patterns presented to the systems.
Patterns are “memorized” by the machine.
According to its developers, Conflex is capable
of recognizing some 4,800 different previously
learned patterns, including pictorial displays,
numbers, letters, and geometric designs with 99.9
percent accuracy. Its capabilities can be expanded
by adding more memory units. The development
is part of Air Force Systems Command’s Aero-
nautical Systems Division’s bionics research pro-
gram—which is a broad-scale effort to apply
knowledge of intelligence and other functions of
living organisms to the development of machines,
The destructive potential of laser beams in
antimissile applications is pooh-poohed in an arti-
cle, “The Myth of Laser Death Rays,” by Prof.
Hans Thirring, retired head of the theoretical
physics department at the University of Vienna.
Writing in the June 1963 New Scientist, Dr.
Thirring asserts that power requirements would
be so fantastic as to preclude practical applica-
tion of lasers against warheads. “With masers and
lasers,” Dr. Thirring says, “we can transmit either
microwaves or light rays in the wave-length band
between, say, a tenth of a millimeter and a few
tenths of a micron. These are not mysterious rays
at all and do not belong to the penetrating class of
high-energy radiation like X-rays and gammas.
They cannot, therefore, do any harm to a nuclear
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warhead contained in a metal cover, unless their
intensity is strong enough to melt the capsule.
The dream of achieving such an effect was ob-
viously inspired by the reports of holes drilled
in razor blades and [in] diamonds by laser beams,
Certainly the power flux of the order of 100
megawatts per square centimeter attained in these
experiments would suffice to vaporize the bomb if
the entire surface of the bomb were exposed to
such an intensity.

“But we must not forget that the extremely
high flux was not the result of high power trans-
mitied by the laser beam but only of the possi-
bility of focusing it on an extremely small area.
The holes drilled into a steel blade by a focused
laser beam have diameters of about a thousandth
of an inch or less. Moreover, these holes are coni-
cal and would not pierce the mantle of the bomb.

*Yet even such superficial damage could not be
inflicted because there are certainly no lenses
attached to the warhead to focus a laser beam.
Therefore, destruction of the missile by a laser
beam would be feasible only when the total energy
hitting it—that is, the power flux summed over
the surface of the missile and multiplied by the
time of irradiation—would suffice to melt it.”

Dr. Thirring presents estimates of the enor-
mous power required and adds: “QOuite independ-
ent of the problem of supplying so much energy
to the beam is the difficulty of aiming at the mis-
sile and hitting it.” He concludes that “even with
the extraordinary progress made by the invention
of the laser, the missile-destroying weapon beam
is still & dream, far away from realization.”

While he is pessimistic on the future usefulness
of the laser as an antimissile weapon, Dr. Thirring
is sanguine about its potential as a communica-
tions medium, for power transmission, and as an
antipersonnel weapon for blinding or dazzling
enemy troops. The human retina would provide
the focus at the target, and the victim could suf-
fer retinal burns in much the same manner as a
careless direct viewer of the sun would suffer
retinal damage, as we were all warned during the
recent solar eclipse.

“Power from Isotopes” is the name of an in-
formative twenty-two-page booklet describing
various advances in the use of nuclear energy for
auxiliary and primary power systems. Written by
the Martin Company’s Robert L. Mead, the book-
let is available free of charge from the US Atomic
Energy Commission, Division of Technical Infor-
mation Extension, Educational Materials Section,
P.O. Box 62, Oak Ridge, Tenn.—ExD
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New power for space will come from America’s first liquid-

hydrogen engine, the RL-10. This upper-stage powerplant is being developed

by Pratt & Whitney Aircraft for NASA's Marshall Space Flight Center. The
RL-10 is designed to stop and start in deep space, with advanced models offering
throttle control of power. Pratt & Whitney Aircraft provides design and man-

ufacturing leadership in power for many applications, in and out of this world.

Pratt &
Whitney
[Hircraft




The one-piston, no-cylinder space engine
that runs for a year on a pound of gas

This is the Republic pinch-pulse plasma engine. It is
just 9 inches long and weighs 3 pounds.
Its “*piston™ is an invisib

e magnetic squeeze. Many
times each second, it drives

small volume of ionized gas
(plasma) through a narrow exhaust tube at high velocity.
Each pulse of the piston accelerates the engine forward.
It may be powered by energy from the s
wactors, or silver-cell batteries. This power is

a bank of capacitors and discharged into the plasma
chamber at precisely timed intervals. With this controllec
pulse rate, the engine has variable thrust and specif

impulse values. It can stop and start on command. Its
simple design and construction make it intrinsically

reliable. And it has already undergone extensive tests.

Complete with controls, fuel supply, test instruments
and electrical power source, the engine system has been
operated in an environmental test chamber simulating
actual conditions of space. Control information is tele-
metered into the test chamber,

This pinch-pulse plasma engine was built by Republic
under contract to the Office of Naval Research. It is the
prototype of a family of engines for satellite propulsic
stabilization, attitude control and rendezvous-and-di
ing in orbit.

One day its descendants will drive ships out beyond
orbit . . . deep into the black vacuum of space.
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Last October, during the Cuban crisis, TAC was

mobilized in its entirety as a combat force,

poised for immediate response to any contingency.

As the cold war continues, this capability

becomes increasingly vital . . .
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sense as a blessing in disguise. It proved conclu-

sively that the importance of tactical airpower is
increasing. On the night of October 22, 1962, President
Kennedy told the nation and the world the sobering
facts about the gravest threat to global security since
World War 11. At that moment, on advance operating
bases in the southeast and in the air over the Caribbean,
the Tactical Air Command was ready and waiting,

This incident, coming as it did during a period of
accelerated growth and adjustment, constituted more
than a severe test for TACS readiness and mobility—
it was a unique experience. It marked the first time in
its seventeen-year history that TAC was mobilized in
its entirety as a combatant force poised for immediate
response to any contingency,

In the past—Korea in 1950-53, Lebanon and For-
mosa in 1958, and Berlin in 1961—TAC has contributed
strike forces, reinforcement elements, and general sup-
port to overseas combatant forces. This time, however,
TAC was the major air-striking element of the unified
Atlantic Command. Furthermore, Gen. Walter C.
Sweency, Jr., Commander of TAC, assumed the role of
Commander in Chief of Air Forees, Atlantic Command.
This made the transformation complete: TAC's total
resources were committed in a combatant posture
under the operational direction of a unified theater
commander,

Omn this basis, it is logical to say that fiscal vear 1963
was the brightest point in TAC's history, which has been
marked by fluctuating fortunes but always character-
ized by determined efforts to fully exploit the inherent
flexibility of tactical airpower. Oddly enough, the Cu-
ban situation was not without a quaint twist of fate for
TAC.

Prior to the October crisis, TAC was busily engaged
in the important business of perfecting its partnership
with the Army in the United States Strike Command
which was established in 1961. Suddenly, with a quiet

Tl[E TRAUMA of Cuba can be regarded in one
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Gen, Walter €. Sweeney, Jr., has been
TAC Commander since October 1961.
Earlier he was Commander of SAC s 8th
and 15th Air Forees. In 1954 he led
n trio of B-47s on history's first non-
stop  jet-bomber  flight  across  the
Pacific. He served im the Pacific in
World War 11, in B-24s and B-2%9s, and
took part in the first B-29 low-level
attack on  the Japonese homeland.

shifting of gears, TAC moved into the Navy’s Atlantic
Command, demonstrating a remarkable flexibility of
command structure that matches its weapon system
versatility.

Even now, little can be said about what TAC did or
could have done in the Cuban crisis. However, it is no
breach of security to recall that TAC assembled one
of the most powerful air-superiority, close-air-support,
and airlift forces ever amassed. More precisely, some
L0 aireraft, 15000 men, and thousands of tons of
equipment were on station when the naval blockade
was set on October 24, and TAC supersonic reconnais-
sance aircraft flew a constant vigil over Cuba, providing
much of the intelligence on which presidential deci-
sions were based.

While Cuba was the focal point of FY '63 for TAC.
it only slowed the momentum of essential actions within
the command designed to improve and update weapon
systems, professional skills, techniques. tactcs, com-
mand and control, organizational procedures, and re-
sources management. If one basic theme can be
ascribed to FY '63 it was General Sweeney's mandate
to improve TAC's ability to provide across-the-board
support for the Army. It was not a new injunction, but
a firm reminder of an edict handed down when General
Sweeney assumed command of TAC in October 1961.

Since that time more than forty projects have been
initiated and developed specifically to increase the
Army’s mobility and strengthen TAC's firepower sup-
port capabilities. These range from the modification of
the F-105 to increase, its close-air-support talents to the
assignment of Forward Air Controllers and Air Liaison
Officers to the eight divisions assigned to USSTRIKE.
No area of close support has been overlooked.

One of the most significant advances during FY ‘63
was in airlift support for the Army. This involved not
only a programed authorization for more C-130 airlift
squadrons, but development and refinement of new

(Continued on following page)
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uses of the versatile turboprop aireraft. The novel and
highly effective ground proximity “extraction method”
of delivering supplies to remote frontline Army posi-
tions was introduced.

Simply stated, this technigue permits the off-loading
of cargo pallets from C-130s flying a few feet off the
ground by engaging a trailing hook with a ground-
anchored arresting cable. The same principle holds for
extracting cargo from aireraft rolling along hastily pre-
pared strips. Payvloads upward of 20,000 pounds have
been delivered in tests conducted under realistic con-
ditions. The eventual use of the extraction method for
the delivery of combat troops is considered highly
feasible,

The extraction delivery development was part of an
extensive effort to upgrade assault airlift capabilities.
Other programs of equal importance included high-
speed, low-level navigation, all-weather troop and
equipment delivery, new formations to increase de-
livery speed and efficiency, and more effective com-
mand-control systems to ensure more immediate re-
sponse to airlift needs.

Symbolizing the over-all effort was the establishment
in January of the Directorate of Airlift within the
Deputy for Operations. Its purpose is to coordinate
and control all airlift activities and to provide the
Commander with positive control during routine TAC

operations and to ensure rapid reaction to contingency
requirements.

In the field of weapon systems refinement, there were
a number of significant developments in FY '63. The
F-105F. a two-seat version of the F-105 with added
power and maneuverability, came off the production
line; and the first F-4C multipurpose tactical fighters
entered the TAC inventory. These aircraft will greatly
enhance TAC's over-all limited-war posture by en-
suring maximum flexibility and versatility across the
full spectrum of tactical air warfare.

Similarly, TAC accelerated efforts to obtain improved
nonnuclear weapons designed to emphasize versatility,
simplicity, and maintainability; and plans were ad-
vanced to assign munitions squadrons to all TAC
fighter wings. Action was taken to obtain better pene-
tration aids to increase the attack certainties of fighters
while improving the survivability factor in a sophisti-
cated defense environment.

In this same vein, TAC's firepower training cycle
continued at an accelerated pace, including an inten-
sified effort to perfect nighttime tactical fighter action.
The Avon Park Range in Florida, reactivated and kept
busy during the Cuban crisis, the Indian Springs Range
in Nevada, and other TAC target facilities were heavily
taxed throughout the vear. Traditional attack tech-
niques were refined and sharpened, and new tactics
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President Kennedy, shaking hands with 1%th AF's General
Preston, and General Sweeney congratulate TAC personnel
at Homestead AFB, Fla., after last fall’s Cuban erisis.

were developed to meet the challenge of improved and
hardened defense positions—and to ensure optimum
effectiveness against frontline targets in response to the
Army’s need for fast, precise, and destructive air fire-
power support,

Mindful of the vital need for quick response in close
air support, TAC proposed a new air strike request
system to expedite the Army’s requirements for imme-
diate close air support. Basically, the new system—
Direct Air Support Center—provides a direct commu-
nications link between the battalion and the air com-
mander who can fill the request. In short, the DASC
closes the time gap and enables TAC to respond to
Army air strike requests within a matter of minutes
with the precise measure of necessary force.

While major effort was devoted to upgrading TAC's
tactical fighter and airlift elements, other phases were
by no means neglected. In fact, the Special Air War-
fare program within TAC enjoved mounting emphasis,
with the evaluation of the 1st Air Commando Group to
wing status to keep pace with accelerated growth of
the Special Air Warfare Center. Also, the procurement
of Marine AD-5 aircraft (designated A-1E) and the
successful testing of the jet-assisted YC-123 all-purpose
transport in Vietnam were valuable dividends from
SAWC. Meanwhile, the 1st Combat Applications Group
continued to develop, examine, test, and refine new
ideas and weapon system proposals to further improve
the over-all quality of the Command’s special air war-
fare forces.

Mobility, always a key concern in TAC, was steadily
improved with constant practice and increased use of
KC-135 jet tankers from SAC's single-manager fleet.
During FY '63 a total of 300 tactical fighters were
rotated to European and Pacific theaters and returned
under the routine program of support for overseas tac-
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How elose can close air support get? The F-105 is aking
part in Exercise Coulee Crest, a 40,000-man joint Army-
Air Foree operation held last spring in Pacifie Northwest.

tical air forces. In April, however, something new was
added: For the first time eight tactical fighter squad-
rons crossed the Atlantic with in-flight refueling pro-
vided entirely by KC-135s. This was an interesting
preview of the future, when TAC's aging KB-50] fleet
is phased out and all in-flight refueling will be accom-
plished with the jet-tanker force.

A typical exercise in force mobility was executed by
the 352d Tactical Fighter Squadron, which flew non-
stop from its Myrtle Beach, S. C., base to Alaska to
participate in Exercise Red Oak, In a different manner,
but equally convincing, the 31st Tactical Fighter Wing
demonstrated remarkable mobility and flexibility. It
managed a cross-country home-base movement. de-
ployed an F-100 force to the Pacific, maintained the
capability to support a Composite Air Strike Force,
continued a high state of combat readiness, partici-
pated in two major exercises, and quickly responded
to the Cuban crisis, all in a brief and continuing time
period. For this achievement, the 31st received the
1962 Air Force Outstanding Unit Award—its second
in ten years.

Tactical air reconnaissance gained great prominence
during the Cuban crisis. The excellent performance of
the 363d Tactical Reconnaissance Wing, underscoring
the vital importance of this TAC function, led to the
establishment of the Tactical Air Reconnaissance Cen-
ter at Shaw AFB, S. C,, early in 1963. The TARC will
be the hub of accelerated efforts to strengthen recce
operations by developing better techniques, improved
cameras, side-looking high-resolution radar, airborne
television and infrared equipment, and accurate posi-
tion-recording sensors.

Despite the unscheduled intrusion of the Cuban sit-
vation and the resultant tabling of many plans and

{Continued on following page)
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programs, TAC's intensified training eycle of joint and
unilateral exercises was little affected. While the actual
number of joint exercises conducted in FY '63 was
somewhat below previous years, the basic character of
routine maneuvers was significantly altered to ensure
greater realism and a more positive evaluation of effec-
tiveness,

For instance, last summer’s Swift Strike 11, the an-
nual air-ground simulated war involving a blend of
Reserve and Regular forces, was expanded in size and
comtext. Most notable change was the doctrine of un-
fettered “free play” between the opposing forces: also,
the extensive use of special warfare ground and air
components, including civilian “partisans,” was a
marked departure from previous Swift Strike opera-
tions.

Billed as the largest exercise since World War 1I,
Swift Strike II lived up to its advance reputation. More
than 70,000 Army and Air Force personnel and nearly
700 aireraft plaved the no-holds-barred mock war over
some 5,300 square miles of rugged terrain in the Caro-
linas. With an increased element of tactical air fire-
power and guerrilla warfare, Swift Strike also provided
impressive tests for the tactical delivery of Army air-
borne forces. More than 4.000 troops were dropped
into the combat zone in a historic operation; day-night
airlift missions were flown; and all actions were taken
with maximum emphasis on the free play of com-
manders in meeting tactical contingencies.

An equally important joint exercise, and only slightly
smaller in scale, was Exercise Coulee Crest in May of
1963, ranging over one million acres of Central Wash-
ington territory. One innovation set this maneuver apart
from the past and signaled the start of a highly signifi-
cant scenario change for future joint war games. Prior
to the start of ground action, TAC fighters engaged in
extensive “softening-up” missions to set the scene for
the realistic confrontation of ground and air forees to
follow. Involving more than 40,000 Army and Air Force
personnel, more than 100 tactical fighters and recon-
naissance aircraft, a large force of C-130 airlift trans-
ports, and the major elements of two infantry divisions,
Coulee Crest was a highly successful test of many new
and hold joint operations technigues.

The intensity of the action can best be described by
the fact that during the softening-up period, Blue and
Red air forces flew upward of 150 sorties daily. Later,
when ground action was joined, sortie volume in-
creased. On May 12, for instance, Blue air claimed the
destruction of 135 tanks, 149 trucks, and seventy-five
miscellaneous vehicles; Red air countered with claims
of ninety-one tanks, 189 trucks, and 280 assorted ve-
hicles.

Throughout FY ‘63, the emphasis was on quality
rather than guantity in the planning and conduct of
training exercises. And {lespite the t:-vmiding signiﬁ-
cance of such maneuvers as Swift Strike 1T and Coulee
Crest, other smaller exercises were equally important.
Among these were Fraternidad, Banyan Tree IV, and
Tidal Wave, vital tests of quick response to overseas
contingencies; the Long Thrust series and Sunday
Punch, supporting European defense forces, continued
unabated; Diamond Lil, Red Oak, and Timberline were
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similar  deployments to augment Alaskan Command
forces; and the Quick Kick operations with STRICOM
and the Atlantic Command further tested TAC's mobile
flexibility. The year also had the usual share of aug-
mentation and no-notice exercises.

Aside from these continuing exercises, the steady
development of new techniques and further improve-
ment of proven procedures, and the all-important Cu-
ban interlude, TAC continued to press forward in other
vital areas. In South Vietnam the Special Air Warfare
units of TAC chalked up impressive gains; new bases
—MacDill and Hurlburt, both in Florida—were woven
into the expanding network of TAC bases, with Mec-
Connell AFB in Kansas joining the family at the start
of FY '64; three new tactical fighter wings were acti-
vated quickly and smoothly and began to contribute
to TAC's ever-stronger combat posture; and perhaps
as important as anything else, TAC's flying safety rec-
ord improved steadily.

This last point, of increasing concern in an age of

_ vastly higher speeds and more complex weapon sys-

tems, was emphasized by these safety awards. The
354th Tactical Fighter Wing won the coveted Colom-
bian Trophy for outstanding safety achievement during
the year 1962, and the Air Force Missile Safety Award;
the 314th Troop Carrier Wing was awarded the USAF
Flying Safety Award for a remarkable safe-flying
record.

Internally, Headquarters TAC underwent extensive
reorganizational change with the establishment of new
directorates within the Deputy for Operations. The six
directorates, reflecting the steadilvy increasing opera-
tional responsibilities of TAC, are Fighter /Reconnais-
sance / Tanker, Operations Services, Command Control,
Requirements, Operational Plans, and Airlift. The move
was instituted to provide stronger control over TAC
resources in the development, refinement, and execu-
tion of operations throughout the world.

Among the highlights of the vear were the citations
received by TAC units and personnel for valorous,
dedicated service in South Vietnam and during the
Cuban emergency. Typifying the professional integrity
and personal courage of TAC men in Southeast Asia
was Lt. Col. Miles M. Dovle, who was given the Avia-
tor’s Valor Award by the American Legion. From Cuba
came the Outstanding Unit Award for the 363d Tac-
tical Reconnaissance Wing and upward of 200 Distin-
guished Flving Crosses and Air Medals for its men.

All of which points plainly to one clear fact: The
importance of tactical airpower is increasing rapidly
and Tactical Air Command is keeping pace with the
swift movement of events and, in most cases, stayving
ahead.

Proof of this can be found in the impressive results
of Project Fullscope, a maximum-effort test and evalua-
tion of TAC’s fighter weapon system under extremely
realistic conditions at the Air Proving Grounds early
in 1963. Any doubt about the speed, Hexibility, and
over-all efficiency with which TAC can provide pre-
cision close air support, interdiction, and air superiority
support for ground forees is quickly dispelled by one
look at the documentary films that came out of Full-
scope.—Ex~D
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FASTEST GUN

Firing 20mm projectiles at the astounding rate of 100 rounds a-second,
General Electric’s M61 Vulcan is Top Gun. Newly holstered, as an externally
mounted airborne gun system called VULPOD, it ia designed to meet USAF
armament-versatility requirements for close support firepower on the F-100,
F-105, and F-4C.

Since 1956, General Electric has produced over 2,700 Vuleans for super-
sonic fighters and bombers flown throughout the Free World. Adapting its
revolving six-barrel principle from the famous Civil War Gatling, successive
generations of the Vulcan have bettered each of the original requirements for
reliability, firing-speed, and accuracy: in a continuing series of over 200 systems
tests, the M6G1 has demonstrated a 97.8 percent probability of firing a complete
1000-round complement; is rated at over 6,000 rounds per minute (tested up to
7,200); has a verified dispersion of under 6 mils.

The VULPOD takes more than its name from the performance-proved
Vulean. By incorporating guns identical to current USAF applications, the
VULPOD program takes full advantage of the Vulecan Gun’s in-place, world-
wide inventory—extra evidence of the Acernt on Value at G.E.'s Missile and
Armament Department, Burlington, Vermont.
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With confidence in its current capability but
concern for the future, ADC continues to
fill its role as a vital element of USAF's

counterforce capability . . .
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are carried out by the dually oriented Air De-

fense Command. ADC is both a major command
of the Air Force and the USAF Component of the
US-Canadian North American Air Defense Command
(NORAD).

From his headquarters in Colorade Springs, ADC's
Commander, Lt. Gen, Herbert B. Thatcher, reports to
the US Air Force Chief of Staff as a major air com-
mander, and to the Commander in Chief, NORAD, as
a component commander of that joint international
command.,

The ADC mission is to organize, train, and equip all
US Air Force aerospace defense forces so that they
are combat-ready and responsive to the operational
needs of CINCNORAD. In short, ADC provides;
NORAD employs.

Approximately seventy percent of aerospace defense
resources available to NORAD are ADC-supplied.
These include some 110,000 military and civilian per-
sonnel, a capital investment of nearly 58 hillion, and
an annual operating budget of $1.3 billion.

ADC’s earlv-warning svstems, command-and-control
svstems, and air-defense weapon systems extend from
the Arctic to the Rio Grande and for several hundred
miles off both coasts. In addition, military and civilian
sensor stations in ADC’s space-surveillance network
(the USAF Spacetrack System) are located in the
United States and at strategic points around the world.

The ADC job is to provide and maintain an area
defense in depth against both the space threat and the
manned bomber threat,

ADC air-defense ground environment and air-inter-
ceptor forces are managed and controlled through a
nationwide field organization of five air divisions
which, in turn, direct air-defense actions of fifteen
air-defense sectors. Space-surveillance operations are
conducted through a single aerospace defense division
with a global mission responsibility. A separate, non-

AH FORCE responsibilities in aerospace defense
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Well-traveled Lt. Gen. Herbert B.
Thateher, named Commander of Air
Defense Command in August, suceced-
ing Li. Gen. Robert M. Lee, has spent
virtually as much time overseas as in
US since graduating from US Military
Academy in 1932, An ETO bomber
wing commander in World War 11, ﬁt‘
was Chief of Stafl to the UN Command
in Korea before taking over at ADC,

tactical air division in Florida directs ADC's weapons
test and combat-crew-training responsibilities.

In recent years, ADC has been faced with the diffi-
cult and expensive task of building and refining a
detection and tracking capability in space, while still
maintaining and improving defenses against the
manned bomber. The threat of ballistic missiles has
been added to the manned and unmanned air-breath-
ing offensive weapon threat. Survival demands a de-
fensive capability against both threats.

In its continuing efforts to achieve such a dual
capability, the Air Defense Command — during the
vear ending July 1, 1963 — witnessed a number of sig-
nificant events:

ADC air-defense forees were tested under realistic
conditions during the Cuban crisis. Interceptors and
aircrews were swiftly deployed to the southeastern
US to augment air-defense forces in that area, while
others dispersed to civilian and military bases in less
critical target areas. ADC combat-support transport
aircraft airlifted personnel and equipment to the scene,
and ADC established a NORAD forward command
post at Key West to provide close-up air-defense sur-
veillance and interceptor command and control. In-
creased air-defense operations in response to the Cuban
threat were carried off smoothly and effectively. A
higher combat-mission rate, a higher combat-ready
rate, and a low-accident rate characterized ADC's
actions in the Cuban crisis,

In April 1963, major realignment of the command's
ground environment was ordered. Under “Project Six
and Seventeen,” six of ADC’s twenty-one Semi-Auto-
matic Ground Environment (SAGE) direction centers
and seventeen long-range radar stations were ordered
closed. The realignment moves are aimed at removing
air-defense warning-and-control facilities from loca-
tions near likely target centers. In addition to increas-
ing survivability, the organizational changes will effect
substantial dollar and manpower savings.
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Closely associated with the “Six and Seventeen”
realignments, two ADC Air Divisions were inactivated
July 1, 1963: the 32d Air Division headquartered at
Oklahoma City and the 64th Air Division headquar-
tered at Stewart AFB, N, Y. Command functions of
these air divisions are being absorbed within the re-
maining five SAGE Air Division field organizations.

In moves announced in March 1963, ADC shifted a
number of fighter-interceptor units to new operating
base locations away from potential target centers to
enhance survivability. In related actions, two inter-
ceptor units were dishanded and their aircraft and
crews redistributed within the command to offset air-
craft losses suffered through normal attrition. There
have been no new interceptor aircraft delivered to the
command since ADC took delivery of the last produc-
tion model F-106 and F-101 in 1961.

Early in 1963, ADC added two squadrons of F-104
Starfighters to its Century series interceptor force of
F-101, F-102, and F-106 supersonic aircraft. The F-104s
were obtained from Air National Guard units in ex-
change for ADC F-102s. Based in southern Florida
and west Texas, the two F-104 squadrons provide an
interceptor capability to meet air-defense requirements
in the southeastern United States.

In June 1963, USAF announced a long-range per-
manent fighter-dispersal program to permit ADC com-
bat-ready interceptors and aircrews to disperse from
home bases on a continual rotational basis to non-
target civilian and military airfields. The dispersal
program will provide greater survivability from mis-
sile attack. Permanent support personnel at the dis-
persal bases will include Air Force Reservists.

ADC's two Texas tower radar stations off the East
Coast were closed early in 1963. Rapid technological
advances in shore-based and airborne early-warning-
and-control systems coupled with underwater struc-
tural problems encountered by the three-legged Texas
tower platforms prompted the closures.

ADC's fleet of airborne early-warning-and-control
aircraft operating from Otis AFB began on-station
operational tests of a new compact airborne semi-
automatic command-and-control system. The new
system, known as ALRI, for Airborne Long Range
Input (to SAGE), is a seaward extension of the nation-
wide air-defense Semi-Automatic Ground Environment
Command and Control system. The new airborne

system promises a superior airborne warning-and-
control capability than was possible with the previous
manual input system.

Offshore airborne early-warning-and-control cover-
age was extended farther south along the eastern
seaboard with the establishment in July 1962 of an
ADC RC-121 “Warning Star” Airborne Early Warning
and Control Squadron at McCoy AFB, Fla. Like its
sister units operating from Otis AFB, Mass., and
MecClellan AFB, Calif., the MeCoy-based RC-121 unit
flies long overwater airborne radar surveillance to
extend the Air Defense Warning and Control networks
far out to sea. This unit played an important air-de-
fense role during the Cuban crisis.

To further extend its early-warning-and-interception
capability, ADC took over on July 1, 1963, the radar
stations and fighter-interceptors stationed in Iceland.
MATS had previously controlled these forces.

In September 1962, the Bomb Alarm System built
and operated for the Air Force by the Western Union
Company was turned over to ADC. This nationwide
system links some 100 metropolitan and strategic
centers to the NORAD Combat Operations Center in
Colorado Springs through pole-mounted sensors re-
sponsive to nuclear detonation. In event of a nuclear
attack, the system would instantaneously confirm the
attack and flash the precise impact area to the NORAD
Combat Operations Center for relay to key military,
government, and civil defense posts in this country
and in Canada.

In late 1962, nuclear power was harnessed to the
air-defense mission with the turnover to ADC of the
first Air Force nuclear power reactor at ADC’s remote
radar station at Sundance, Wyo. The radar site receives
electric power and heat from a PM-1 (Portable Me-
dium Number One) nuclear reactor. The reactor will
operate for two years on energy contained in a nuclear
energy core no larger than a fifty-five-gallon oil drum.

A new air-defense communications trouble-shooting
checkpoint known as the Communications Outage
Restoration Section (COORS) Center was activated by
ADC in August 1962 at Ent AFB to serve NORAD.
The COORS Center permits a central checkpoint for
some 10,000 communication circuits in the 16,000,000-
mile air-defense communication network feeding into
the NORAD COC at Ent AFB. The Center immedi-

{Continued on following page)

AIR DEFENSE COMMAND
Headquarters, Ent AFB, Colo.

Commander
Lt. Gen. Herbert B. Thatcher

25th Air Division 26th Air Division
(SAGE) SAGE)
McChord AFB, Wash, Hancock Field, M.Y.

I 1

2Bth Air Division 29th Air Division
(SAGE) (SAGE)
Hamilton AFB, Calif. Richards-Gebaur AFB, Mo.
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30th Air Division 9th Aerospace Defense 73d Air Division
(SAGE) Division {Weapons)

Truax Field, Wis. Ent AFE, Colo. Tyndall AFB, Fla.
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AIR DEFENSE COMMAND

Seramble! An Air Defense Command pilot and his cadar
operator dash with blurring speed to their “ready-to-go™
F-101B Yoodoo supersonic intereeplor in defense exercise.

e - Sl A
;- | B

Capt. William Bingham checks the latest information on
orbiting ohjeets with display board in ADC's Spacetrack
Center. Photo was taken through a transparent globe.

ately spots communication trouble points and directs
“fix” action to bring circuits back into operation.

In June, the Pine Tree radar site at Lowther AS,
Quebec—the last of eleven Pine Tree sites previously
manned by ADC personnel—was transferred to Can-
ada as part of a three-part US-Canadian agreement.
Through ADC the US Air Force had earlier trans-
ferred sixty-six F-101Bs to Canada. In return Canada
assumed operations and funding for the eleven Pine
Tree sites, The third part of the arrangement involved
procurement in Canada of F-104 aircraft to meet Cana-
dian commitments to NATO.

Early in 1963, ADC ground-radar and fighter-inter-
ceptor forces took part for the Erst time in a Strike
Command joint war games exercise—Operation Cou-
lee Crest. This was a twenty-two-day mock war con-
ducted in the Pacific Northwest. It included participa-
tion by over 2000 ADC personnel,

Perrin AFB, whose mission is combat-crew training in
the F-102 Delta Dagger, was shifted from Air Training
Command to ADC on July 1, 1962. The new arrange-
ment permits closer integration of ADC's F-102 com-
bat-crew-training requirements. Perrin AFB is part of
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ADC's 73d Air Division with headquarters at Tyndall
AFB, Fla.

During the year excavation work was essentially com-
pleted on the NORAD hardened Combat Operations
Center being built by USAF beneath Cheyenne Moun-
tain near Colorado Springs, and construction started
on the underground building facilities. Design and test-
ing of command-and-control-systems equipment for the
new COC is well under way. When completed, the
underground COC will house the terminal elements of
all NORAD aerospace defense command-and-control
svstems.,

One-third of ADC’s fighter-interceptor forces are now
being maintained on instant alert, requiring a seventy-
five-hour work week for combat crews. In addition, a
program is in motion to rotate a portion of the inter-
ceptor force to dispersal bases. This action will per-
mit the dispersal deployment of about a quarter of the
active interceptor force for extended periods of time,

A Back-up Interceptor Control ( BUIC) capability is
under development to ensure an alternate command-
and-control system to back up unhardened SAGE direc-
tion centers should they be lost. A manual back-up
interceptor-control system to SAGE is now in-being.

While most of these developments are related to
ADC's improved capability against the air-breathing
threat, the command’s capability in space continued to
improve as new space-surveillance facilities and sensors
were added to the global network serving the ADC-
operated Air Force Spacetrack System which serves the
multiservice NORAD Space Detection and Tracking
System (SPADATS). A new optical sensor is under
development.

The third station in the three-station BMEWS net-
work is nearing completion at Fylingdales, England.
This joint British-US BMEWS facility will provide
missile-attack warning to the United Kingdom and—
through BMEWS—to the US and Canada.

To counter the bomber threat and provide greater
area defense in depth, a thorough study of the entire
problem of modernizing our manned interceptor force
is being made at the Department of Defense level.

Summing up, the aerospace defense picture looked
like this as the vear drew to a close:

ADC was performing all four of its basic functions—
detection, identification, interception, and destruction
—well against today’s bomber threat. Against an ex-
pected sophistication of that threat, and more espe-
cially against the threat from ballistic missiles and from
space, the command’s position was not as good. Two
of the four basic air-defense functions—detection and
identification—were being performed against the bal-
listic missile and space threat. The remaining two func-
tions—interception and destruction—remained matters
of urgent priority.

With confidence in its current aerospace defense
capability, but with concern for the future, the Air
Defense Command continues to fill its role as a vital
element of USAF's counterforce capahility, as a sig-
nificant part of the national deterrent effort, and as
the force that must ensure survival should deterrence
fail—Ex~p
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NEWS from DEI

SHOWCASE FOR PRE-DETECTION TELEMETRY
ATATLANTIC MISSILE RANGE

At the Atlantic Missile Range, the U.S. Air Force will install
over the next several years the most advanced telemetry com-
plex yet available . .. employing throughout pre-detection re-
ceiving and recording systems designed and built by Defense
Electronics, Inc.

This SHOWCASE OF PRE-DETECTION TELEMETRY will be
used to monitor, record and playback all telemetry data from
existing as well as all future missile and space programs . . .
with assured reliability, flexibility and economy . . . and with
minimum effort.

It will be the first large-scale application of the “pre-d”
concept, for which DEI is the recognized industry leader.

The many telemetry pre-detection receiver/recorder sys-
tems to be installed by DEl will allow the Atlantic Missile
Range complex to record the original space data before it is
detected and demodulated. Later, other sophisticated elec-
tronic components can make repeated use of the “assured
data” for varied scientific applications.

Defense Electronics, Inc., one of the largest producers of
ground station telemetry receiving equipment in the country,
has enjoyed unprecedented growth in the past three years. As
a result, there is a broad range of opportunity and responsi-
bility for qualified electronic engineers who are seeking career
positions in the dynamic field of telemetry/space communi-
cations equipment and systems.

An artist"s rendering
of trpical DEI modular | 5-rack
pre=detection receiverfrecorder group

We would welcome your inquiry. You may be sure of
prompt attention from DEl, an equal opportunity employer.
For more information, write Dept. ERC.

DEI

SERVING
GOVERNMENT
AND INDUSTRY
Defense Electronics, Inc.
Rockville, Maryland
TWX: 301-949-6788  Phone: 301.9456-2600
Skarman Oaks, Caltlornia, Fhoas: 8734222




Ever alert to the demands of the tense
international situation, USAFE during the past

year continued to contribute significantly to

US strength in meeting our commitments in Europe . . .

UNITED STATES
AIR FORCES
IN EUROPE

bilities, consolidation of air transport functions,

and a change of command were key develop-
.ments in the United States Air Forces in Europe
{(USAFE) during a year highlighted by a visit of
President John F. Kennedy to America’s largest over-
seas air arm.

Command planning centered in a change which,
when fully effective on October 1, will divide control
of USAFE's tactical fighter and reconnaissance units
between Third Air Force, with headquarters at South
Ruislip, England, and Seventeenth Air Force, at Ram-
stein Air Base, Germany.

This reorganization will return Third Air Force to
an active operational role by restoring its jurisdiction
over USAFE bases and units in the United Kingdom
which, since July 1, 1961, have been under Seven-
teenth Air Force.

Meanwhile, centralized responsibility for intrathea-
ter air transport operations has been vested in the
322d Air Division (Combat Cargo), USAFE’s air lo-
gistic arm, which assumed control of four air transpor-
tation bases in addition to its headguarters base at
Evreux, France,

In the change of command in July, Gen. Gabriel P.
Disosway became USAFE’s new Commander in Chief.
He succeeded Gen. Truman H. Landon, who retired
after a long, distinguished career which included two
command assignments in USAFE. General Disosway
came to USAFE from the Pentagon, where he had
been USAF Deputy Chief of Staff for Programs and
Requirements.

As the command continued its day-by-day mission
of maintaining combat-ready airpower for Western
defense, general interest at midyear was focused on
President Kennedy's visit to Wiesbaden, Germany.

The visit on June 25 and 26 was the first by any
American President to the USAFE headquarters area.
It was part of the President’s state visit to West Ger-
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REALIGNI\[ENT of tactical operational responsi-

Lt. Gen. Gabriel P. Disosway became
Commander in Chief of USAFE in July
of this vear, replacing Gen. Troman
H. Landon. He had earlier been DCS/
Operations at Hg. USAF, and Viee Com-

mander of TAC. A veteran military
flver, he was graduated from West
Point in 1933. He served in the Far
East in World War Il and held train-
ing and personnel posts after the war.

many which included a review of units of the United
States Army, Air Force, Canada, and West Germany,
at Hanau, and official visits in Bonn, Frankfort, and
West Berlin.

In greetings to West Germans, President Kennedy
reaffirmed America’s determination to stand by its
commitments to the North Atlantic Treaty Organiza-
tion and to keep its forces in Europe as long as wanted
or needed.

“. . . The United States is here on this continent to
stay,” the President told a welcoming crowd at Calogne.
“S0 long as required or desired, our forces and com-
mitments will remain. For your safety is our safety,
your liberty is our liberty, and any attack on your soil
is an attack upon our own.”

Activities in Wiesbaden, hub of USAFE interests in
an area embracing fifteen nations and a quarter of the
globe, highlighted command relationships and respon-
sibilities in NATO. They also gave historical perspec-
tive to the fifteenth anniversary of the Berlin Airlift,
the massive operation which frst spurred USAFE’s
growth from a small post-World War II occupation
air foree.

President Kennedy’s departure by air from USAFE's
Wiesbaden Air Base on June 26 was on the exact anni-
versary date and from the same base where the Airlift
was inaugurated. His air route to West Berlin was the
same as that flown fifteen years before by thirty-two
US Air Force transports in the first sustained effort of
the now historic airlift.

Within USAFE, other developments and accom-
plishments during the year had significant bearing
upon the over-all command picture,

Ending the augmentation cycle set in motion by the
Berlin crisis of 1961, the 366th Tactical Fighter Wing
was scheduled for deployment to the United States in
July. This wing, formed in USAFE, had been oper-
ating from bases in France with F-84F aircraft brought
to Europe by Air National Guard units.
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Still in the future, the change affecting tactical
operational responsibilities will give Third Air Force
control of Toul Air Base in France as well as USAFE
installations in England. In addition to its new role,
this major USAFE subcommand will continue to fune-
tion as the point of contact in the United Kingdom
for all matters concerning the Air Force.

Under the same change, USAFE will assume direct
control of the 86th Air Division (Defense), in Ger-
many, and the USAFE Weapons Center at Wheelus
Air Base, Libya, These activities have been under
Seventeenth Air Force,

A major effect of this reorganization will be the
direct alignment of air defense functions under Head-
quarters USAFE. At present, the 65th Air Division,
with air defense responsibilities in Spain, operates
under USAFE. Now both the 86th and 65th Divisions
will be USAFE subcommands.

Reorganization of the 322d Air Division was com-
pleted in April with the activation of the 317th Troop
Carrier Wing at Evreux. The new wing assumed re-
sponsibility for all intratheater airlift operation. This
reorganization freed the division from this responsi-
bility and now permits it to exercise a more active
control of the organization’s other activities.

Among these is the operation and maintenance of
widely scattered transport facilities in France and
Germany, This includes Rhein-Main Air Base, Frank-
fort, Germany, a major MATS overseas APOE: Tem-
pelhof Central Airport in West Berlin; Dreux Air Base,
France; and Chateauroux Air Station, France, a major
logistics depot and the home station of the 1602d Air
Transport Wing (MATS). It may be noted in passing
that Tempelhof provides a vital link with the outside
world for the beleaguered city of Berlin.

These various functions are integrated with USAFE
mission responsibilities covering an area of six million
square miles extending from the British Isles and
Scandinavia through Western Europe, North Africa,
and the Middle East as far as India.

Primarily, USAFE’s mission is to train and equip
combat-ready units pledged by the United States to
NATO. In addition, the command provides tactical
and logistic support for all US and NATO forces in
Europe, assists air forces of other NATO members in
developing their combat capability, carries out Air

Force responsibilities in the Military Assistance Pro-
gram in the European area, provides command-wide
aeromedical service, and operates air search and rescue
missions from the North Atlantic to the Indian Ocean.

USAFE's inventory of more than 1,000 tactical air-
craft is the largest single force committed to NATO.
It covers the four classic functions of airpower: strike,
defense, reconnaissance, and transport. The greatest
number of aircraft as well as missiles support USAFE’s
strike capability. This mixed force is in an around-
the-clock alert posture.

Strike aircraft include the F-100 Supersabre, the F-
101 Voodoo, and F-105 Thunderchief. The TM-76
Mace surface-to-surface missile provides the tactieal
missile capability.

For its air-defense role, USAFE employs the F-102
Delta Dagger supersonic all-weather interceptor.
Squadrons of both the 65th Air Division in Spain and
the 86th Air Division in Germany are backed by
radar ground environments for air surveillance and
intercept control.

USAFE's reconnaissance wings, stationed in Eng-
land, Germany, and France, are equipped with all-
weather RB-66 and RF-101 aircraft.

The backbone of the USAFE’s airlift force are the
C-130 Hercules and the C-124 Globemaster, which
are used by the 322d Air Division for intratheater
air-transport operations. They are used for routine
logistics support operations requiring air transport,
aeromedical evacuation, and numerous special mis-
sions in support of the DoD)’s mission in the European
area. However, one of the most important functions is
to provide the tactical airlift in support of joint opera-
tions with the Army. Consequently, much of the 322d
airlift capability is committed on a continuous basis
to USCINCEUR for training in air-drop and air-landed
transport operations.

In addition to the air transport attached to USAFE
on a regular basis, the Air Force has assigried two
troop carrier squadrons to the theater on a rotational
basis. One squadron comes from MATS and the other
from TAC. Other air transport resources can be made
available to USAFE from sources in the United States
to meet all USAFE contingencies. Subject to the ap-
proval of Hq. USAF and the ’]CS, these squadrons can

(Continued on following page)

UNITED STATES AIR FORCES IN EUROPE
Headquarters, Lindsey AS, Wiesbaden, Germany

Commander in Chief
Gen. Babriel P, Disosway

3d Air Force 17th Air Farce
Hg., South Ruislip Ho.. Ramstein AB, Germany
England Maj. Gen. James ¥, Edmundson
Maj. Gen. Romulus W, Puryear Commander
Commander
(=15 | | |
B5th Air Division B6th Air Division 322d Air Division U5 Logistic Group
(Defense) (Defense) (Cambat Cargo) SLOG)

Torrejon, Spain Ramstein, Germany Evreus-Fauville AB, France Ankara, Turkey
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RB-66 Destroyer approaches tail drogue of
a KB-530 tanker before hooking up amd
taking on 3,000 pounds of fuel. Such a
refueling normally takes less than 7 minutes.

On alert around the clock, in all tyvpes of weather,
USAFE F-105 tactical fighter erews fly daily patrol
from Bithurg AB in Germany®s Eifel mountain area.
F-105 enrrics either nuclear or conventional arms.

A deterrent to war at

ints along the Iron
artuin i= the all-
weather Mace tocti-
cal missile, which i=
a vital part of
the European com-
mand’s strike foree.

Supersonic F-1040 tae-
tieal fighters on ro-
tational duty with
USAFE fly by a min-
arel during practice
run at Incirlik AR,
near Adana, Turkey.,
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be called upon to carry out any mission assigned to
USAFE. This arrangement permits a greater amount of
flexibility and concentration of resources in the right
place and right time to meet Do) commitments.

As one of the major links in USAF's worldwide con-
cept of tactical airpower, USAFE has many additional
squadrons “on tap” in MATS and TAC in the United
States. These squadrons can be called upon at any
time to carry out any part of the USAFE mission,
giving the command great flexibility and power. Rota-
tional tactical fighters are currently deployed to Spain,
Italy, and Turkey.

For control of these complex mission aspects, re-
sponsibility currently is divided among five subcom-
mands. In addition to the 65th Air Division, the 322d
Air Division, and the Third and Seventeenth Air
Forces, these include The United States Logistics Group
in Turkey (TUSLOG), with headquarters at Ankara,
Turkey. This organization is responsible for support of
US forces and agencies in Turkey, Greece, and Crete,
in addition to other adjacent areas in Europe, Africa,
and Asia.

As a component of the United States European
Command (EUCOM ), composed of the United States
Army, Navy, and Air Force in the European area,
USAFE is responsible to the EUCOM Commander
(CINCEUR). USAFE’s NATO missions are directed by
the Supreme Allied Commander, Europe {SACEUR).

Operationally, the greater part of USAFE’s air-
power is earmarked for the Fourth Allied Tactical Air
Foree, which includes units of the French, Royal Ca-
nadian, and West German Air Forces. The USAFE
Commander in Chief has the dual responsibility of
commanding 4th ATAF, which is located in the same
building at Ramstein Air Base as Seventeenth Air
Force.

Other USAFE aireraft would be assigned in time
of war to the Fifth Allied Tactical Air Force, composed
of Italian and US air units; and the Sixth Allied Tac-
tical Air Force, composed of Greek, American, and
Turkish forces. One USAFE squadron, which is under
the operational control of the Royal Netherlands Air
Force, would be committed to the Second Allied Tac-
tical Air Force, composed of NATO forces in SHAFPE's
Northern Command.

To help maintain combat proficiency, USAFE’s tac-
tical force participates in realistic exercises and ma-
neuvers sponsored by both the command and NATO.
USAFE elements, for instance, played a key role in
the victory of 4th ATAF over 2d ATAF in Roval Flush
VIII, the tactical reconnaissance competition held in
May at RAF Wildenrath. In this exercise British Can-
berras and German, Norwegian, and Danish F-84Fs
competed against US RB-66s and RF-101s.

Other recurring exercises are Checkmate, an inter-
national maneuver directed by NATO to perfect the
defense capability of land, sea, and air forces; Long
Thrust, a NATO field exercise in which US pilots fly
both fighter close-support and reconnaissance mis-
sions; Grand Slam, a combined NATO Central Army
Group and 4th ATAF exercise; and Wind Drift, a joint

(Continued on page 111)
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What form will the nation’s first earth orbiting space station take?

Experienced Grumman design and development engineers continue to investigate all types of space station concepts
—from Zero G nonrotating to rotating types. All this design effort results from the basic study of the many uses
that space stations might have. As an example, earth orbiting space stations might conceivably be a twin-bladed
configuration as shown above, or a multiple canister type, shown below. m Whatever the final design may be, the
mechanical and human problems involved are enormous, demanding unique capabilities for integrating the most
complex components. At Grumman, this capacity for integration is in the hands of an experienced hard core of en-

gineers who, with free exchange of ideas in design and development, provide total systems in space technology.

GRUMMAN AIRCRAFT ENGINEERING CORPORATION, Bethpage, Long Island, N. Y.

Where Advanced Ideas Grow into Reality




IN PRODUCTION!

BENDIX-PACIFIC RADAR ALTIMETERS

MNow in military service, Bendix-Pacific pulse
radar altimeters are coming off the production
line in quantity. The altimeter has completed its
qualification tests and has been flight tested
aboard ten different high performance military
aircraft. The radar altimeter provides altitude

Bendix-Pacific Division THE

readings from zero to 5000 feet with an accuracy
of 5% or 5 feet, It weighs only 11¥% pounds and
has a volume of 175 cubic inches, including
indicator.

Units for evaluation are available now. Con-
tact Bendix-Facific, North Hollywood, California.

eno‘;'/

CORPORATION




UNITED STATES AIR FORCES IN EUROPE

CONTIMUED

maneuver involving the United States Army and Air
Force.

Combat proficiency is also aided through the com-
mand’s combat-readiness program, which includes
operational readiness inspections. In these, units on
mock wartime alert perform all tasks short of firing at
the enemy. At Wheelus Air Base, the USAFE Weap-
ons Center provides range facilities for live gunnery
and rocket and bombing training on a continuous basis.

Interallied training is provided by the Squadron
Exchange Program sponsared by Allied Forces, Cen-
tral Europe. Under this program, USAFE detachments
of four to twelve pilots with aircraft and support per-
sonnel operate for two-week periods from the bases of
fellow NATO members. Similarly, NATO detachments
use facilities of USAFE bases.

USAFE accomplishments during the vear included
opening of a new theater in India. Following an air-
lift by C-135 Stratolifters from Rhein-Main Air Base
in support of India's defense effort against the Chinese
Communists in the Himalayas, the 322d Air Division
sent twelve C-130 transports and supporting personnel
on extended loan to the Indian government.

The Congo, Iran, Morocco, and Libva added other
milestones to the 322d’s operational scope. The Congo
airlift requested by the United Nations rounded out
its third year as the longest transport operation, in
miles flown, in the history of the Air Force.

In September 1962, twenty-eight C-130s responded
after a major earthquake in Iran with an airlift of
1,000 tents, 10,000 blankets, and a 100-bed mobile hos-
pital, staffed with eighteen doctors, twenty-two nurses,
and a preventive medicine team.

Airlift response to a major flood in Moroceo in Jan-
uary came ten years after the command’s first humani-
tarian mission, rounding out a decade of assistance in
twenty-five disasters in twenty countries. In the
Morocco emergency, the 322d airlifted 732,488 pounds
of supplies, as well as equipment, medical teams, sup-
port personnel, and helicopters for search and rescue.

A highlight of this operation was the first long-range
mercy flight by a T-39 Sabreliner, carrying typhoid
vaccines and injection devices a distance of more than
1,500 miles in three and a half hours.

Humanitarian operations in Libya were staged out
of Wheelus Air Base in response to an earthquake dis-
aster in the Barce area.

USAFE covered additional thousands of miles
through participation with the Atlantic Air Rescue
Service and the Air Force Communications Service in
the contingency recovery network for two successful
Mercury flights. C-130s supported lookout posts ex-
tending from Morocco and Kenya to the Indian Ocean,

Many awards and honors were won in other fields.
These included;

® Presentation to Ceneral Landon of wings by the
German Air Force, making him the first American to
become an honorary member.

® The Armed Forces Radio Station at Torrejon
Air Base, Spain, won first place, Air Force-wide, in
the American Heritage Contest,

e The 7410th Explosive Ordnance Disposal Squad-
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ron, with forty detachments in USAFE, won the Air
Force Qutstanding Unit Award.

e The Hahn Hawk, USAFE newspaper published
at Hahn Air Base, Germany, won first place, world-
wide, in Class I1I in the Air Force newspaper contest.
The Tabulator, Tempelhof Central Airport, was sec-
ond in Class 1.

For the outstanding record in community relations
activities, given top priority in USAFE, TUSLOG re-
ceived the 1962 Commander in Chiefs Community
Relations Award. Second and third places went to the
65th Air Division, Torrejon Air Base, Spain, and the
20th Tactical Fighter Wing, RAF Station, Wethers-
field, England.

Helping to make community relations synonymous
with USAFE, three versatile bands known as the com-
mand’s “Musical Ambassadors of Good Will” con-
tinued activities which, in 1962, included 540 perform-
ances in sixteen countries before audiences totaling
more than four million people.

Meanwhile, commumity relations programs at bases
throughout USAFE took various forms, ranging from
“host nation” to people-to-people activities. In the
Wiesbaden area, General Landon was host to a re-
union of surviving members of Cermany's famed 1st
Fighter Wing of World War I. This unit was com-
manded by Capt. Manfred Baron von Richthofen, the
“Red Knight” of the air.

While taking stock of these achievements, USAFE
rounded out its eighteenth year. It was formed on
August 7, 1945, from the World War II United States
Strategic Air Forces. As it completed its various occu-
pation tasks, such as the disposal of surplus Air Force
property, it dwindled in size until it numbered only
about 15,000 men,

Then the ominous forces engulfing the nations of
Eastern Europe under Communist pressure forced the
Western Powers to review the missions of their occu-
pying forces. In 1947, EUCOM was organized, with
Gen. Lucius D, Clay as Commander in Chief and Mili-
tary Governor of Germany. In October, then-Lt. Gen,
Curtis E. LeMay was made USAFE Commander in
Chief.

When Soviet aggression against Berlin resulted in
the blockade, General Clay gave orders to institute the
Berlin Airlift. General LeMay set the lift in motion
from Wiesbaden Air Base, and thereafter the opera-
tion developed into a joint effort of men and aircraft
from USAFE, the British Air Force of Occupation, and
flying units of the US Navy, French military forces
and US Army provided ground support, Maj. Gen.
William H. Tunner was commander of the Airlift Task
Force which eventually brought an end to the blockade.

Thereafter, USAFE's stature changed rapidly. Its
new mission took precise shape after establishment of
NATO in April 1949 and an Allied Defense Organiza-
tion late in 1950. The Korean conflict further spurred
NATO defense plans, and, in January 1951, USAFE
began a tactical-buildup that led eventually to its con-
tinuing position today as the largest contributor of
combat-ready airpower to the NATO defense alliance.
—Exp




The year just past has seen vital changes in
the conduct of the fighting in Vietnam.

This combat action for international stakes

has been PACAF's top-priority matter this year . . .

PACIFIC
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post in the Mekong River Delta area brings a

Vietnam Air Force (VNAF) C-47 flare aircraft
to the scene. Brilliant one-million-candlepower para-
chute flares, dropped by the “Gooney Bird,” turn the
dark night into day while B-26 light bombers or T-25
actical fighters lock onto the Viet Cong attackers
with the full fury of demolition and antipersonnel frag
yombs, rockets, and .50-caliber machine guns. The
enemy retreats and the outpost is saved, as most other
outposts receiving night close air support in the past
cizht months have been saved.

In the south central plains, a pair of T-28 or A-1H
tactical fighters called in by Army of Vietnam

A\RVN) ground forces and directed on target by a
VNAF 1-19 Forward Air Control spotter, rips apart a
‘ungle pocket concealing a battalion of Viet Cong
seaulars.

the far north, a large Viet Cong division head-
cparters, locked in terrain almost inaccessible from
the ground, meets the fury of an eight-plane T-28
dive-hombing assault. Secondary explosions blast
skyward.

A military freight train, puffing on the single-line
track northward from Saigon, or a military truck and
troop convoy churning dust along the road between
Bien Hoa and Pleiku, proceeds without fear of deadly
ambush. Riding “aerial shotgun” overhead is a pair
of T-28s and the VC, one-time artists in ambush, leave
things alone when airpower is around.

Small groups of Royal Vietnam Army Special Forces,
operating deep in Viet Cong areas never before pene-
trated and without land lines of supply, are completely
sustained from the sky in pinpoint paradrop missions
by VNAF C-47s and USAF C-123s. The courageous
Rangers have aerial firepower support no farther away
than a radio call to the nearest Air Support Operations
Center ( ASQOC).

All this was not so a vear ago. Now it is.

A SUDDEN enemy night attack on a military out-
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Pacific Air Forces” new Commander in
Chiefl i= Gen. Jacob E. Smart, suceeed-
ing Gen. Emmett 0'Donnell, who retired
July 31. A 1931 West Poimt graduate,
General Smart served three toars al top
Hyq. USAF levels, most recently as As-
sistant Yice Chief of Staff from 1955
1o 1959, He later was TAC Viee Com-
mander and commanded US forees in
Jupan before assuming his present post.

One could go on and on, through dozens of guer-
rilla air tactics that have been evolved, refined, and
employed effectively this past year—adaptations to
COIN of USAF tactical air concepts and doctrines.
Call the action in Vietnam what you may, COIN, little
war, brush war, civil war, it is combat action and the
stakes are international.

This has been one of the top-priority items and
responsibilities on the PACAF agenda this vear—as-
sisting the Vietnamese in building a first-class, hard-
hitting, professionally competent, tactical air force,
and instructing Vietnamese officers and airmen in the
multiple, complex specialties which must go into tac-
tical air/ground warfare.

That this effort has paid off handsomely is a matter
of record. Rapid on-target reaction time with flexi-
bility and versatility in tactical deployment has
reached a high peak. Centralized air operations
through a Tactical Air Control System (TACS) and a
Joint Air Operations Center (JAOC) is an accom-
plished fact. From a monthly average of 150 strike
sorties in January 1962, the VNAF is now tallying
1,200 to 1,500 a month—with the curve still rising. And
the VNAF has now emerged as a decisive element in
the joint forces, credited with an attrition of enemy
manpower and resources that is significantly altering
the military balance and the course of the war.

This PACAF endeavor represents one end of the
spectrum of airpower in the Pacific. The rest of the
spectrum pinpoints on the ronways of some dozen
air bases in the Philippines, Okinawa, Japan, and
Korea, where combat-ready F-100 Supersabres, con-
ventional and nuclear-capable F-105 Thunderchiefs,
twin-jet B-37 Canberras. and RF-101 Voodoos com-
prise the business end of PACAF's mobile strike force
—a force ready for any offensive or defensive contin-
gency that may erupt along the arched Bamboo
Curtain from Northern Japan and Korea to Southeast
Asia,
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Also along this spectrum lies a vast array of air-
power-supporting elements. These include a combat
cargo fleet of C-130, C-124, and C-123 transports,
weather reconnaissance BB-50s, and KB-50 in-flight-
refueling tankers. At scattered bases along the 8,000-
mile line which separates the free and the Communist
world in the Far East, F-102 air-defense fighters
scramble on radar-controlled missions to patrol the
skies against possible intrusions from the Red main-
land.

Operating literally under the enemy radar screen,
time is one of the most vital factors in operational
planning and execution. In case of enemy attack, very
short warning at most will be available. Quick reac-
tion, therefore, is an absolute requirement and like
the US Air Forces in close proximity to the enemy in
Europe, and our Strategic Air Command, many
PACAF crews are on stand-by alert adjacent to their
aircraft at all times,

As a major Air Force Theater Command, PACAF
looks to Hq. USAF for administrative and logistical
support and for all matters pertaining to doctrine,
training, and operational readiness. It receives from
USAF forces and resources required to carry out its
operational tasks. as well as those resources needed
to perform emergency tasks.

As the Air Force Component Command in the
Pacific, PACAF comes under the operational control
of the Commander in Chief, Pacific Command
(CINCPAC).

Internally PACAF has five major subordinate ele-
ments. Most of the command’s offensive, reconnais-
sance, and defensive forces come under Fifth Air
Force, which turned in a brilliant record in the Pacific
in World War Il and Korea, and now has a responsibil-
ity for limited and general wars. Five subordinate
units report directly to the Commander, Fifth Air
Force.

Thirteenth Air Force, which became famous as the
jungle air force in World War 1I, is headquartered
at Clark AB, Philippines. It maintains forces for tac-
tical air offensive operations, the air defense of the

Marianas, Philippines, Taiwan, and Southeast Asia,
and any contingencies in Southeast Asia. The Air
Force role in Vietham comes under Thirteenth Air
Force's recently established 2d Air Division there.

PACAF's intratheater airlift forces are assigned to
315th Air Division of “Korean Airlift” fame. This com-
bat-cargo organization which came into being during
the Korean conflict is headquartered in Japan. Its
units, spread throughout WestPAC (including South-
east Asia), provide intratheater airlift for all US
military forces in PACOM.

In Hawaii, PACAF Base Command provides logis-
tic support and housekeeping for PACAF bases in the
central Pacific and to other commands such as SAC,
MATS, and TAC, which use these bases in a tenant
Status.

Also in Hawaii is the Hawaiian Air Defense Di-
vision which has operational control over the Air Na-
tional Guard (ANG) F-102 Delta Darts. With head-
quarters located at Wheeler AFB and jet interceptors
operating out of Hickam AFB, the division is respon-
sible for the air defense of the Hawaiian Islands.

This, then, is the structure of a command where
big distance is the norm and the geographical limits
encompass over forty percent of the earth’s surface.

The PACAF mission is of no less magnitude than
the area it covers. In all-out war PACAF forces would
conduct offensive air operations designed to elimi-
nate or degrade the enemy’s capability to attack the
PACOM area: and would conduct air-defensive op-
erations in protection of the land areas of the Pacific
Command and the western approaches to the US. In
addition, PACAF tactical air units would perform a
wide variety of theater missions, including joint air/
ground operations, reconnaissance, and airlift in con-
junction with US forces and those of our Pacific and
Asian allies.

All of PACAF’s operational units are on a mobile
combat-ready basis to deal with any contingency in
the Pacific. These forces are designed primarily to
deter overt aggression, but failing this, to condunct

{Continued on page 115)
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PACAF

CONTINUED

a variety of air operations that will bring hostilities
to a rapid termination. In the event of expanded overt
aggression short of general war, PACAF units would
be augmented by deployment of US-based Composite
Air Strike Forces or Strike Command units.

Not so well known, but extremely effective, is
PACAF's continuous program of cooperative training
and operations with the air forces of our Asian allies,
These air forces complement the PACAF offensive
and defensive capability. Collectively the combat air
units and equipment of our SEATO and ANZUS
partners outnumber those of PACAF, which is all to
the good in an area alliance. The objective of this pro-
gram is a higher degree of operational standardization
and a closer alignment of concepts, doctrines, and
procedures so essential in a joint alliance against Com-
munist aggression in the Far East.

Realistic practice in close cooperation occurs with
frequency. For example, in late 1962, PACAF and the
Japan Air Self Defense Force conducted a week-long
joint "Operational Readiness Inspection” (ORI).
Shortly thereafter a similar ORI was held in connec-
tion with the Philippine Air Force.

In February 1963, the PACAF and the US Army
elements joined with the Republic of China’s Army
and Air Force in a five-day joint airborne training
exercise called “Tien Bing I11,” or “Sky Soldier I11.”
The combined air/ground operation, staged in south-
ern Taiwan ( Formosa ), was designed to provide train-
ing in defensive operations against an “invading force.”
USAF tactical air elements provided by PACAF in-
cluded C-130 and C-124 transports for paratroop and
heavy-equipment drops and jet-strike aireraft for close
air-support and interdiction tasks. The exercise was
lauded by top US and Chinese officials as a “reassur-
ing demonstration of the readiness and ability . . . to
defend Taiwan.”

In April 1963, the annual United States-Asian Fight-
er Weapons Conference, better known as “Flying
Brothers,” brought together at Clark AB, Philippines,
the aircraft and pilots from the Air Forces of Thailand,
Philippines, United States (Air Force and Navy Air),
and the Republics of China and Korea. Also attend-
ing and participating in meetings, briefings, and joint
air discussions on “Tactical Airpower in COIN Op-
erations” ( the 1963 theme ) were Air Force observation
teams from the Republic of Vietnam, Australia. the
United Kingdom, Japan, Indonesia, and Cambodia.

Then again in the SEATO maneuvers of June 1963
( Exercise Dhanarajata), fighter, bomber. and trans-
port units from the Royal Australian Air Force, Rovyal
New Zealand Air Force, Royal Air Force, the USAF,
and the Royal Thailand Air Force made up the Air
Component Command (ACC) of the air/ground ex-
ercise. Under a joint staf of 300 air officers from all
nations, the ACC flew 692 combat-strike sorties and
485 intratheater airlift sorties in four days to gather
praise from SEATO commanders for the outstanding
and successful performance of the air mission.

The summer of 1963 marked the first decade of
the Korean Armistice. The maintenance of an uneasy
truce thrmlglmut the past ten years has been an un-
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First of PACAF's force of F-105 Thunderchiel fighters
touches down at Kadena AB, Okinawa, after transpacifie
flight ecarly in 1963, The F-105s are replacing F-100s.

Farmerz on Taiwan
pause in their fields 1o
watch as US and Re-
public of China para-
troopers  jump  from
PACAF C-124 Globe-
masters during *Sky
Soldier 111" training.

glamorous task and responsibility of the United Na-
tions Command there and the ready combat units at
its command. The deterrent effect of instant airpower
capability in that restless geographical area has been
significant in achieving a decade of status guo along
the thirty-eighth parallel—a capability made up of
combat-ready units of the Republic of Korea Air
Force and PACAF all-purpose tactical air-strike weap-
ons at bases in the ROK and nearby Japan.

During the past year, airpower in the Pacific re-
ceived a significant boost with the beginning of the
conversion of two fighter wings (one in Okinawa and
one in Japan) from F-100 Supersabres to the longer-
range, all-weather, all-purpose, supersonic F-105D
Thunderchiefs. The long transpacific Hights, made
in elements of twos and fours with in-flight refueling,
are being accomplished by PACAF operational pilots.

Equipment reinforcements to the Vietnam Air Force
and the USAF instructor-adviser pilots and technicians
assigned there, brought in additional B-26 light bomb-
ers, T-28s, and USAF C-123 assault transports.

Force modernization in PACAF proceeded in many
echelons during the vear, ranging from combat air-
craft to electronic and radar gear and base and flight
facilities.

All in all, for the more than 70,000 airmen and offi-
cers of PACAF and for those of our many allied Air
Forces in the Far East as well, it was a year of proua
accomplishment and significant progress in providing
the free world more effective airpower in-being in the
Pacific and the Far East.—Exp
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Gen. Joe W. Kellv is in his fourth
year as Commander of the Military
Air Transport Service, a post elevated
to four-star stalus enrlicr this vear.
With more than 9,000 hours 1o his
eredit, he is personally guiding MATS
into the jet age, having flown the first
C-135 from Boeing’s Renton plant in
1961, and now looks forward to flying
MATs C-141 SwrLifter next spring.

as a combat-ready, flexible instrument of national

policy was underscored during the past year by
airlift and Air Force technical service operations en-
compassing the globe.

Bolstered with new jet-engine cargo-transport and
long-range utility aircraft acquired under the current
modernization program, MATS crews flew literally
from pole to pole providing military and humanitarian
airlift vital to the interests of the United States.

Headquartered at Scott AFB, IlL, under command
of Gen. Joe W. Kelly, MATS is responsible for pro-
viding D-day-ready airlift, aeromedical evacuation, and
specialized technical services including Air Weather,
Air Rescue, and Air Photographic and Charting Service
to US combat forces on a global scale. More than
87,000 personnel make up the MATS work force, in-
cluding more than 3,000 US Navy personnel.

Key phrase in describing MATS operations during
the past year might well be “instant reaction, around
the clock, around the world.”

In logging almost a million hours of flying during the
past year, MATS aircrews performed a wide variety
of missions. Operations ranged from emergency airlift
of US forces during the Soviet missile erisis in Cuba
to transoceanic mercy flights, from training maneuvers
with the Army and Marine Corps to airlift and tech-
nical support for the US space effort.

There was strong emphasis during the year on the
perfection of combat employment tactics of formation
and single-aircraft airdrop of Army paratroops and
their battle equipment, thus enabling MATS to operate
through the full spectrum of combat airlift from the
loading of aircraft at US bases to the airdrop and
landing of troops and gear in combat areas.

In a twelve-month period, MATS flight crews flew
more than 6,850 hours to airdrop more than 42500
Army combat paratroopers and 533 tons of battle equip-

THE ROLE of the Military Air Transport Service
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Airlift and a variety of technical services
encompassing the globe underscored the role of
MATS during the past year as a combat-ready,

flexible instrument of national policy . . .

MILITARY
AIR TRANSPOR'T

SERVICE

ment. Only 3,345 hours had been flown the previous
fiscal year in airdrop training.

Even greater emphasis on this phase of training is
planned for the current fiscal year for which more than
13.000 hours have been programed.

Douglas C-124 Globemasters and Lockheed C-130E
Hercules aircraft will carry the troopers.

FY 1962-63 has been indeed a busy vear for MATS.

The work-filled days of the Cuban crisis last fall—
the six-week period covering October and the first two
weeks of November—saw a dramatic display of the
versatility of the MATS force to respond to immediate
requirements levied by the Joint Chiefs of Staff.

As October began, MATS C-124 Douglas Globemas-
ters and C-133 Douglas Cargomasters were engaged
in the airlift of relief supplies and equipment—tents
and medical supplies—from Germany to Iran. This
was Project Ida, a humanitarian airlift following the
worst earthquake in Iran’s history. When the lift was
completed a full US Army field hospital had been air-
lifted to Teheran and hundreds of Army medical per-
sonnel deployed to the stricken area.

The first of October also marked the beginning of
Long Thrust V, a transatlantic troop lift exercise for
the US Army. This involved airlift of more than seven-
teen tons of equipment and 1362 troops to Europe
from McConnell AFB, Kan., while 38,9 tons and 1,133
troops were returned to the United States. The Long
Thrust series, now conducted four imes annually, con-
tinued through the vear with Long Thrust VI and VII
conducted from Forbes AFB, Kan., to Rhein-Main AB,
Germany. Long Thrust VI in January 1963 air moved
1,354 troops and thirty-seven tons of cargo and Long
Thrust VII, in April 1963, airlifted 1,503 troops and
twenty tons of cargo. In each case, a near-equivalent
number of troops and cargo were returned to the US.

Meantime, MATS aircraft in Europe for Long Thrust
V were used to speed almost 300 tons and more than
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4900 troops from France and Germany to Greece in
Southern Express, first NATO mobility test in that
area of the Continent.

5till again, beginning on October 1, MATS aircraft
were engaged in airlift exercises for Army troops with-
in the US. Using both Boeing C-135 Stratolifter jets
and piston-engined transports, MATS crews Hew 308
missions to move more than 12000 troops and 2,000
tons of cargo in a nine-day period.

As Long Thrust V ended, MATS was off on another
precedent-setting airlift for the Army. Called “Rota-
plan,” the operation took place between October 15
and 19 to test the rotation of Army units between the
US and Europe. The lift included the movement of
more than 1,500 men and their dependents and equip-
ment to Europe while 2,000 personnel, including 400
dependents, were flown back to the US.

(In a second Rotaplan in April 1963, 1,740 passen-
gers were airlifted to the Continent and 1400 pas-
sengers and fortv-two tons of cargo rotated to the US.)

Then, on October 10, the first all-jet military airlift
into the Congo was begun. Four aircraft flving nine-
teen missions carried 166 tons of eargo and 1,232
United Nations troops from Stockholm to the Congo
and return. The route was 4,900 statute miles each way
with the aircraft flying nonstop in an average of ten
hours.

Back home, additional special missions took shape
as the Cuban crisis began its buildup.

To meet the challenge, MATS surged to a flving rate
well above the normal peacetime training rate. This
meant an increase of flight time for crews, doubling of
maintenance shifts, and an even closer watch on air-
eraft utilization.

The first MATS Cuban contingency mission took off
on October 17 with the airlift of conventional ammu-
nition and support equipment for the Tactical Air
Command and its Composite Air Strike Forces into
Florida bases.

Four davs later, on October 21, the first Marine
Corps deployment in MATS history was launched to
fly combat Leathernecks and battle gear from Cali-

fornia to the Southeastern United States and Guan-
tanamo Bay in Cuba. From then untl the end of
October, thousands of US troops and thousands of tons
of cargo were airlifted by MATS in hundreds of sorties.

MATS suffered its only casualties of the Cuban
operation on October 23 when a C-135, loaded with
ammunition, was lost, killing all seven crew members
when it crashed at Guantanamo while making a landing
approach.,

This was the only MATS accident attributable to
the Cuban emergency in more than 118000 hours of
flving over the crisis period.

MATS personnel who gave their lives in the nation’s
defense were: Capt. James F. Bailey, 33, aircraft
commander; Capt. John Baird, 30, Frst pilot; 1st Lt
Jack F. Douberteen, 24, copilot; Capt. James E. Con-
nard, 29, navigator; 1st Lt. Hal P. Hogge, 25, navigator;
TSgt. Lester C. Elliot, 33, flight engineer; and S5gt.
Booker T. Rigsby, 26, loadmaster.

As the Cuban crisis reached its peak, the airlift force
was working at full military power. Key personnel kept
within ten minutes of their duty stations. Traffic, main-
tenance, inspection, and operations personnel on the
flight line had no breathers. Their job was to keep the
force in flying condition.

Then came the next unexpected requirement: Air-
lift to India more than 1,000 tons of arms, ammunition,
and equipment from the US and Europe to bolster the
defense of that nation against an invasion by Commu-
nist China. Taking off from McGuire AFB, N. |., and
Travis AFB, Calif., the big Boeing C-135 jets of the
MATS airlift force flew to pickup points, onloaded
guns and ammunition, and sped to Calcutta’s Dum
Dum airport, at more than 500 miles per hour, The
big jets Hew approximately forty-five of the 12.000-
mile missions and were back at home stations within
two weeks.

But more special missions were yet to come. On
November 5, a rush airlift arose for communications
and electrical gear to Bolivia. Using C-124 and C-133
transports, MATS completed the job in three days.

(Continued on following page)
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The way MATS met the heavy demands of the Coban erisis
amply demonstrated the command’s versatility. Shown, Marines
debarking from MATS (C-135 Stratolifter at Guantanamo Bay.

Army copter moves down the ramp of
a C-124 during last year’s Swifll Sirike
I1. During the war game MATS moved
15,000 tons of cargo for the Army.

Humanitarian airlift is vital
part of MATS mission. Here
Air Reseue helicopter helps
during this vear's evacuation
of flood-stricken Moroccans.
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In the Congo, from November 7 to 17, MATS was
flying another United Nations transfer. This time it was
from Dublin, Ireland, to Leopoldville and involved
eight Douglas C-115 Liftmasters and one C-133 flyving
twenty-nine missions in all.

Then, on November 13, came the first of two totally
unexpected airlifts. The first was to Venezuela where
Communist agents had sabotaged the Creole Petroleum
Company. The loss in oil revenues to the government
of Venezuela was mounting to millions of dollars a
day. The State Department called on the Air Force to
airlift in big generators, switch gear, and other re-
placement items. C-133s, the largest military cargo air-
craft in regular use in the world, delivered the goods.

The second call, also in November, was for another
humanitarian airlift. The island of Guam had been
hit by a 175-mile-per-hour typhoon, Within two hours
after alert, the first C-124s and C-135s were airborne
with blankets, tents, field kitchens, and medical sup-
plies. At the end of the emergency more than 600 tons
of relief gear had been delivered and more than 700
refugees air evacuated to the US mainland.

Yet, even before Guam-relief aircraft were all air-
borne, another call for help arrived. This time it was
for airdrop cargo aircraft to aid an American scientific
expedition spending the winter on an ice island 300
miles south of the North Pole. When the lift was com-
pleted C-124 aircraft had flown more than 156,000
pounds of aviation and diesel fuel to the scientists on
an 1,800-mile flight from Elmendorf AFB in Alaska.
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At the other end of the world, C-1245 were busy
with resupply of scientific stations in the Navy's Ant-
arctic operation Deep Freeze.

That operation, which has been supplied by MATS
for the past seven vears, last fall included ninety-five
airdrops, with six directly over the South Pole. Typical
flights on Deep Freeze in 1963 included 2300-mile
round-trip flights from New Zealand to the Antarctic
continent.

MATS, which was organized from Air Force and
Navy air transport units on June 1, 1948, at Andrews
AFB, Md., has rewritten the history of mass airlift
almost since the day of its activation. The first major
operation of the fledgling airlift force began scarcely
a month after its founding when it was given the
task of providing a large amount of the US men and
equipment used in the Berlin Airlift. Since that
gigantic movement of food, fuel, and other necessities
of life lasting fifteen months, and totaling an airlift
of some 2,500,000 tons of cargo by all participants,
MATS has annually performed scores of humani-
tarian airlifts and thousands of missions for emer-
gency military actions, special exercises, and US
interests on a global scale. At the same time MATS
has maintained an outstanding flying safety record
and three times has won the USAF award for the
lowest accident rate in the Air Force.

A sampler of these international airlifts includes
Korea—the transpacific airlift of 1950-53—when men

{Continued on page 121)
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and supplies were airlifted to the battle theater and
more than 62,000 combat casualties were air evacu-
ated to the US; Operation Safe Haven, begun in
1956, to airlift more than 14,000 Hungarian refu-
gees from Germany to the United States; Lebanon
in 1958, the air delivery of 5,500 tons of cargo and
more than 5400 US Army troops from Europe to the
Middle East; Taiwan, also in 1958, when elements of
the Tactical Air Command’s Composite Strike Force
and a squadron of Lockheed F-104 Starfighter tactical
fighters were moved by air from the US to Formosa
during a crisis in the Chinese straits; the Amigos
airlift of 1960, when seventy-seven missions were
flown from the US to Chile carrying aid to victims
of an earthquake; and the Congo airlift, now in its
fourth year, in support of the United Nation's peace
force, a global mission that has taken MATS aircraft
from Canada to India to airlift troops and cargos
from more than twenty nations,

More recently, in addition to activities of the
Cuban erisis time span, MATS airlift forces have con-
tinued to provide airlift for a variety of exercises,
special missions, and humanitarian airlifts while main-
taining logistic airlift supply to US forces overseas.

Operation Back Porch is an example. Executed
during May through July of 1962, the mission in-
volved airlift of high-priority electrical and mechan-
ical equipment to South Vietnam for a communica-
tions network.

Almost three and a half million pounds of equip-
ment was flown to southeast Asia, marking the
mission as one of the largest single cargo handling
operations in MATS history. Meantime, from April
through August 1962, a team of C-124 Globemasters
toured the world airlifting Lt. Col. John Glenn’s space
capsule Friendship VII to public exhibits in twenty-
three countries. More than 4,000,000 spectators viewed
the touring capsule before its delivery to Seattle,
Wash., in early August, for display at the Seattle Fair.

In the US, Swift Strike II was conducted during
July and August of 1962. Cited as the largest combat
airlift of US forces ever undertaken within the con-
tinental limits of the US, it was carried out from
thirty-two bases across America to deliver forces
of the US Strike Command to maneuver areas in
North and South Carolina and return.

MATS crews flew the final missions marking the
end of the most recent Berlin crisis of 1961-62. Taking
off from bases in the US last summer, cargo trans-
ports of the command set down in Europe to re-
deploy personnel and aircraft of federalized Air Force
Reserve and Air National Guard units back home for
demobilization. The airlift, called High Top, included
transport of more than 8,000 men who had served
in Europe since November of 1961 following callup
of the Reserve Forces for the Berlin buildup.

On another continent, in Morocco in January 1963,
C-124s flew from Chateauroux, France, to bring med-
ical aid and relief supplies following a flood which
destroyed thousands of homes.

Back home, MATS units flew to the far north in
January of 1963 on Exercise Timberline, the annual
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Air Force-Army cold-weather combat-training exer-
cise in Alaska maneuver areas. Airlift was provided
for troops from as far away as South Carolina for the
exercise, near the Arctic circle.

On March 15, 1963, a food airlift was set up by
the MATS base at Lajes in the Azores to aid the
people of Santa Maria Island, whose food shipments
had been cut off as the result of six weeks of sus-
tained high winds and inclement weather. The mis-
sion, performed by a MATS C-124 diverted to Lajes
Field while en route to Europe, included 9,700 pounds
of potatoes, onions, and Fruit. Santa Maria, which has
no natural harbor, cannot receive ocean shipments
except in calm seas.

Again the Azores—in a people-to-people airlift,
MATS aircraft flew in gifts from the American people
to the people of Portugal. Included were seeds, plants,
game birds and eggs. Then, on June 1, 1963, breed-
ing stock, two Holstein bulls and eight pigs, were
airlifted to the island by Air National Guard aircraft
Hying a MATS mission.

In May 1963, exercise Coulee Crest was conducted
with STRICOM forces in the Yakima, Wash., area.
The maneuver included more than 875 MATS mis-
sions airlifting more than 6,000 Army troops and
7.000 tons of equipment.

In Europe, MATS C-124 aircraft on rotational
duty at Rhein-Main AB operated special missions and
training flights to Tempelhof Airport in West Berlin
and joined with US Army troops in Europe on
paradrop training exercises.

As the fiscal year ended, MATS commanders rated
flying proficiency tops despite added requirements
for formation drop training, aerial delivery training
for personnel and cargo drops, and a large increase
in the number of student personnel.

Meanwhile, MATS’s fifteen-year pride in flying the
US flag to every part of the world became visible
fact during the past vear, when, at the direction
of General Kelly, the US flag was painted on the
vertical tail sections of all aircraft in the MATS air-
lift force.

The MATS mission is not confined to long-range
airlift for US forces and combat airdrop training.
The command is also charged with the essential op-
erations of Air Weather Service, Air Rescue Service,
and the Air Photographic and Charting Service.

Biggest of these is the Air Weather Service, also
headquartered at Scott AFB. Using a force of some
11,500 specialists, AWS maintains a global network
of weather observing and forecasting stations at
388 detachments in twenty-seven countries. Operating
from major stations on the US east and west coasts
and in Germany and Japan, AWS collects its data
by aircraft flights and localized weather reports that,
by means of electronic computers, can provide full
weather flight information from any part of the
world in less than half an hour. The AWS mission
ranges from hurricane hunting to checking high-alti-
tude radiation counts and has been continually mod-
ernized in this space age to provide weather recon-

(Continued on page 124)
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These 553 aspects of Hughes capability cover the spectrum of advanced
electronics. From accelerators to zener diodes. From microelectronics to
radar for our Navy’s carrier Enterprise. From the oceans’ depths to deep
space. @ Here is breadth in depth. Research programs to probe the nature
of matter. Development activities to turn new knowledge into useful paths
Productive capacity to build dependable hardware. Support services to
keep these systems and products working dependably. B Over 29,000 people,
in-::luding 5,300 enﬂineers and qcientists are tudav at work at Hughes
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MILITARY AIR TRANSPORT SERVICE

naissance information to the Mercury and Discoverer
programs and to US missile ranges.

The Air Rescue Service, headquartered at Orlando
AFB, Fla., is responsible for search and rescue mis-
sions of US flyers around the world. In addition to
the rescue of downed airerews and humane service
in the wake of natural disasters, ARS also has respon-
sibility for recovery of Astronauts and “space hard-
ware” returning to earth outside the primary impact
zones. ARS pararescuemen — trained parachutists,
medical technicians., and experts in survival—have
added underwater swimming skills to aid in capsule
and Astronaut recovery at sea.

It is estimated that personnel manning the eleven
ARS squadrons, more than sixty detachments, three
rescue centers, and five reserve rescue squadrons,
have saved more than 8300 lives and aided 53.000
people since 1946.

MATS aircrews and technicians from all three tech-
nical services flew to key positions around the world
in mid-May in the global effort backing the twenty-
two-orbit flight of Astronaut Gordon Cooper. As
Major Cooper soared on his 600,000-mile track around
the earth, MATS rescue aircraft were at the ready
in six widely separated areas—Panama, Peru, the
Ascension Island, Mauritius Island, Tahiti, and Sin-
gapore.

Earlier, in May 1962, MATS pararescuemen
dropped into the Atlantic to assist Astronaut Scott
Carpenter and save the Aurora Seven space capsule
from sinking into the sea.

The mission of the Air Photographic and Charting
Service, also headquartered at Orlando AFB is to
furnish the Air Force with doecumentary photographic
air and ground geodetic services.

APCS’ film products run from simple documenta-
tion by still black-and-white pictures through aerial
photography to sequential engineering photography
and motion pictures—plus combat documentation in
Vietnam, The more than 5000 military and civilian
personnel of APCS operate from twenty-four perma-
nent locations and dozens of other temporary sites
throughout the world.

Some specific APCS services include production
of research and training films and studies of gravity
and astronomy for long-distance measurements of the
earth necessary for missile-guidance systems.

Nineteen-sixty-three saw the end of a three-year
project that took APCS men across nearly one mil-
lion square miles of South America. The job was a
1,700-mile-long aerial electronic survey network start-
ing in Venezuela, stretching through Surinam and
the Guianas. and ending in northern Brazil—the long-
est overland measurement ever attempted as a single
project.

At Cape Canaveral APCS successfully filmed—for
the first time from the air—the liftoff of a man-
carrying Mercury capsule. At the same time APCS
documentation photographers displayed their skill in
projects like “Full Scope,” the Tactical Air Com-
mand’s tactical weapons effects test. Film from cam-
eras located near targets have given planners a new,
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more accurate insight on the effect of the close-sup-
port weapons in the Air Force arsenal. And improved
coverage of subsequent TAC weapon tests is assured
from development work now in progress by APCS
photo technicians, .

The MATS aircraft inventory ranges from the most
modern cargo jets to single-engine helicopters. Dur-
ing the first thirteen vears of its history, MATS
depended on propeller-type aircraft in flying global
missions. Such types, still on duty, include the work-
horse of the force, the Douglas C-124 Globemaster,
introduced to MATS in 1950, the Douglas C-118
Liftmaster, acquired in 1952, the Lockheed C-121
Superconstellation, on duty since 1953. and the
Douglas C-133 Cargomaster, put into operation in
1958.

Modernization of MATS into an all-turbine pow-
ered airlift force began on June 9. 1961, with the
delivery of the first Boeing C-135 Stratolifter, the
first pure jet transport, to the airlift force. MATS
now has forty-four of these aireraft in eperation. In
mid-1962 a new turboprop aircraft, the Lockheed
C-130E Hercules, began phase-in. While not as
speedy as pure jets, the C-130Es have extra-long-
range, short-field-landing-and-takeoff abilities and can
Ay heavy loads. These aircraft will serve MATS
during the next several vears until delivery of the
Lockheed C-141 StarLifter, an all-purpose jet cargo
transport designed especially for the kind of jobs
MATS must do.

Delivery of the first StarLifter is scheduled in late
1964. These high-wing jets will sit low on the ground
with a cargo floor at truck bed height for swift load-
ing. Special wide swinging doors will admit bulky
cargo such as missiles, tanks, or trucks. The C-141
will be fast, long-range, and have short-field-takeoff-
and-landing characteristics. It is expected to replace
most of the piston-engine transports now in use to
make MATS truly a modern global airlift force by
1965.

In addition to the 500 long-range cargo transports
used by the MATS airlift force, the command has
some 500 additional aircraft designed for specialized
operations. They are the Convair C-131 Samaritan,
used primarily as a flyving “hospital ward” between
military hospitals in the United States; the Lockheed
VC-140 JetStar, with aft-mounted jets, used for short-
range administrative flights; the veteran Grumman
HU-18 Albatross amphibian used by MATS Air
Rescue Service; the Boeing WB-47 Stratojet used for
weather reconnaissance and hurricane hunting *hy
MATS Air Weather Service: the Kaman HH-43
Huskie, a twin-rotor, turbine-powered helicopter for
Air Rescue Service; and the Boeing VC-137 jet trans-
port assigned to the 1254th Air Transport Wing,
Washington, D. C. This military version of the Boeing
707 is used to fly the President and Vice President,
other top government, military officials, and inter-
national guests. It can fly above 40,000 feet at more
than 600 mph.

The presidential aircraft, Air Force No. 1, painted

{Continued on page 127)
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PH l-100 series

Computing Devices of Canada proudly meets the challenge posed by the complex navigational
problems of VSTOL aircraft with its new PHI-100 Series of dead-reckoning navigation systems.

Operating from zero to supersonic speeds, the PHI-100 systems adhere to the established PHI
Iradition of accuracy, reliability and ease of operation. — With the flick of a switch. the PHI-100
indicates presenl position with bearing and dislance to any one of 12 preselected destinations.
It operates on inpuls from Inertial, Doppler, or Air Data and Heading Sensors.

Computing Devices' new, fully automalic, track-oriented, combined indicator and TOPOGRAPHICAL
MOVING MAP DISPLAY is available as an option to the conventional indicalor,

If you have a requirement or problem in the field of air navigation, place it where capability
and experience are proven factors — Compuling Devices' PHI systems are rendering outstanding
service 1o the air forces of len leading nations of the free world.
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COUNTDOWN
RELIABILITY

Reliability typifies the Stearns-Roger
staff of specialists in the fields of mis-
sile, eryogenic and nuclear facilities.
Reliability requires the dedicated serv-
ices of experienced and competent
engineering personnel in the areas of
criteria development, design, procure-
ment, installation, check-out and oper-
ation.

Rely upon Stearns-Roger capability
gained over the years in the Atlas, Titan,
Minuteman, Saturn and associated pro-
grams.

With proven management and depend-
able, integrated engineering and con-
struction staffs, Stearns-Roger can
function under any contract to provide
single responsibility for your require-
ments.

% Stearns-Bo
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MILITARY AIR TRANSPORT SERVICE

blue, white, and gold, set a nonstop speed record
of eight hours, thirty-five minutes, and forty-two
seconds from Washington to Moscow on May 19,
1963. Along the way the big jet, carrying a ten-man
US delegation to the Russian capital, captured four-
teen other air records. Returning to the US the Fan-jet
aircraft made the 5,000-mile journey in just under
ten hours.

But MATS airlift capability is not limited to full-
time military aireraft alone. Since 1960, when MATS
was given responsibility for supervision of training
and inspection of selected Air Force Reserve and
Air National Guard units, the command had made
use of a reserve augmentation force of some 41,000
personnel and hundreds of aircraft.

Units which have a wartime mobility assignment
to MATS include fifty-nine Air Reserve units with
more than 7000 personmel manning troop-carrier,
air-rescue, air-terminal, aeromedical-evacuation, and
casualty-staging units. There are also 194 Air National
Guard units with almost 24,000 personnel trained for
air-transport, aeromedical-transport, and Air Weather
Service Functions.

Finally, MATS also has more than 8,000 mobili-
zation-day assignees, individual Air Reservists, not
assigned to any Reserve unit but assigned for train-
ing on an individual basis at active-duty offices at
MATS organizations throughout the US,

These units and personnel give the command added
capability to expand its forces at extremely short
notice.

Their services are used throughout the year, as,
flying special missions almost every week end, air-
crews of the Air National Guard and Air Force Re-
serve cover the globe on MATS business,

Straight air logistics, the airlifting of military pas-
sengers and cargo to and from overseas, was for many
vears a primary function of MATS. In the past three
vears, however, as the result of military aircraft being
committed more and more to special missions, ex-
ercises, and contingency tasks, a large portion of this
work has been assigned to civilian air carriers under
contract to MATS,

Where, in fiscal year 1961, approximately thirty-one
percent of purely logistic missions were fHown by
commercial contract carriers, in 1963 the figure rose
to fifty-three percent.

These commercial airlift missions are flown by
aircraft of the Civil Reserve Air Fleet (CRAF). The
CRAF. established in 1952, consists of civil air car-
riers whose aircraft and crews, by contract, would
become available to the Department of Defense as
augmentation airlift for emergencies and would op-
erate under MATS operational control during a na-
tional emergency,

CRAF membership varies, but currently fluctuates
between twenty-two and twenty-five US airlines, with
the actual number of aircraft allotted for possible
emergency service at around 345 passenger and cargo
aireraft.

Although the vast majority of the CRAF aircraft
was once piston-engine aircraft bordering on ohso-
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lescence, Do) and USAF contractual policies over
the past thirty-six months have encouraged moderni-
zation of the Civil Reserve Air Fleet so that now the
entire passenger fleet consists of long-range turbine-
powered aircraft and the cargo fleet has twenty-four
turbine-powered aircraft with an additional thirty
jet cargo aircraft programed to enter CRAF in fiscal
vear 1964,

In recognition of MATS's work in contracting with
civil carriers, the Department of the Air Force for
the first time this year awarded the Brig. Gen. Nel-
son S. Talbott Procurement Management Efficiency
Trophy to a major air command.

The semiannual award, which is presented to the
procurement activity making the greatest contribution
to professionalism in central procurement manage-
ment, was made to MATS for work from October
19682 to March 1963.

The award citation noted that . . . “After a 1958
study of MATS's military role disclosed that the
national . . . air-cargo capability was economically
and militarily obsolescent, MATS did an exemplary
job of developing commercial angmentation airlift
and procurement policies and practices tailored spe-
cifically to the Department of Defense long-range
requirements, and committed to meet all levels of
emergency conditions. In the development of con-
tracts for fiscal 1964, carriers committed thirty-eight
modern aircraft for the airlift program . . . and the
contractual agreements effected by MATS resulted
in the development of a modern commercial air-cargo
capability. . .."

As MATS completed fifteen years of service to
the nation on June 1, 1963, President Kennedy con-
gratulated the command with the following letter
from the White House:

“To the Men and Women of the Military Air Trans-
port Service:

“The Military Air Transport Service is a vital ele-
ment of the total United States military force. As
such, it has a responsibility for being constantly
ready for any contingency during time of emergency
as well as time of peace. As a partner of the world-
wide security force of our nation, MATS has made
significant contributions to our posture of readiness.
It has, in addition, added highly important contri-
butions to the welfare of our friends in the free
world. Its global airlift capabilities have been tested
time after time during periods of strife in all parts
of the world. Its vehicles have speeded aid to stricken
areas devastated by floods and other forces of nature.

“During times of national crisis, when our nation’s
security was threatened, the men and machines of the
Military Air Transport Service responded effectively
in positioning our military forces and equipment to
meet these crises.

“T am pleased to congratulate the men and women
of MATS on the occasion of their fifteenth anni-
versary.”

Joux F. Kexnepy

For hard-working MATS people, this was recogni-
tion, indeed. —Ex~p
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Charged with the rapid advancement of aerospace

technology and its translation into operational

systems, AFSC must constantly look to the

future in order to meet tomorrow’'s needs . . .
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vancement of aerospace technology and its adap-

tion into operational aerospace systems, the Air
Force Svstems Command, during the fiscal year end-
ing June 30, 1963, completed turnover of Atlas and
Titan 1 ICBMs to the Strategic Air Command. Ad-
ditionally, the first full wing of the Minuteman ICBM
was deploved operationally and initial turnover of the
Titan 1I ICEM to SAC was made. The end of FY 63
found satellite launchings and recovery techniques de-
veloped to the point that successful tests in space be-
came almost commaonplace.

This progress in missiles and space systems effec-
tiveness was paralleled by the continuing develop-
ment of manned aerospace svstems.

Basic to these achievements was continued empha-
sis by Gen, Bernard A. Schriever, AFSC Commander
on effective management of tl:t funds—some furt}
percent of the Air Force budget—and the resources
provided for the development of the varied spectrum
of acrospace systems.

Continuing emphasis on the management theme
and close cooperation with industrv have resulted in
economies which have attained inereased return for
the budget dollar in terms of defense hardware. Many
guality improvement, suggestion, and cost-reduction
programs operated throughout the command to pro-
duee measurable savings, Central supervision of these
various programs was established and identified under
the title “Purse Strings.”

Although ICBM programs continued to move into
the operational phase during FY 63, over-all require-
ments on AFSC have increased rather than diminished
in complexity and scope. As of the end of FY ‘63 the
command administered 69,000 contracts that have a
face value of $39.4 hillion,

The complexities of weapons, communications, and
command-and-control systems of the space age have
not diminished the command’s involvement in manned

|\ FULFILLING its responsibility for the rapid ad-

128

A ey

q

ulﬂ!III m
TR

Gen. Bernard A Schriever. Commander
of the Air Force Svstems Command and
its ARDC predecessor sinee 1959, has
wen in the forefront of USAF devel-
opment  activities for 17 vears. A
bomber pilot in World War 11, he
went to Hy. USAF in 1946 as Chiel of
Secicntifie Liaison. shifted 1o devel-
opment planning in the early *50=
and led Air Foree missile programs.

aerospace systems. Exploratory development in this
darea and important research in human factors of
manned svstems ocenpy an important part of the total
AFSC program.,

While accomplishments during the past year wrote
“successfully completed” on many priority AFSC
projects that received major emphasis during the pre-
ceding years, exploration of new areas of research,
refinement and extension of current programs, product
improvement, and cost reduction have increased the
mission workload.,

During the past year many noteworthy events were
recorded that illustrate the nature and scope of the
many-faceted responsibilitics of the Air Force Sys-
tems Command role of “Forging Militarv Spacepower,

o Aircraft—The experimental X-15 rocketplane was
piloted by Air Force Maj. Robert M. White to the
unprecedented height of 59.6 miles on July 17, 1962,
For the achievement he became the first pilot of a
manned aircraft to earn Air Force Astronant wings,
The flight originated at the Air Force Flight Test Cen-
ter, Edwards AFB. Calif. The Air Force gualified an-
other Astronaut pilot when Maj. Robert A. Rushworth
reached an altitude of fifty-five miles over the Mojave
Desert at the controls of the X-15 on June 27, 1963.
The X-15 Hlights are invaluable steppingstones in the
acguisition of technology and pilot experience in the
nation’s progress to the inevitable manned spacecraft
of the future that will follow the pionmeering space
thrusts of aircraft such as the X-15 and the X-20
Dyna-Soar research vehicles.

Members of the X-20 Dyna-Soar pilot team parti-
cipated in centrifuge tests to aid in crew statiom de-
velopment and in accumulating human factors data
under simulated flight conditions. A prototype full-
pressure suit was used during the tests. The pro-
gramed launch vehicle for the Dyna-Soar was changed
from Titan II to Titan III with an attendant change
in wvehicle-design requirements to provide multior-
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biting capability. The X-20 accomplished its first cap-
tive flight test of its inertial guidance system in late
1962.

Aircraft development and modification to meet the
air tactical requirements of counterinsurgency (COIN)
and limited warfare was assigned as a lead division
responsibility of the Aeronautical Systems Division,
Wright-Patterson AFB, Ohio. An example of the ASD
program in the COIN area is the modification of the
T-28, now used by the Vietnam Air Force. These modi-
fications include a turboprop engine and a changed
wing configuration designed to increase armament
storage capabilities. The limited warfare capability of
free world allies of the United States was further
reinforced during the past vear by assembly lines that
produced modified B-26s specially equipped for the
tactical and psychological requirements of COIN op-
erations,

Last year saw development of the USAF C-141 Star-
Lifter, the new long-range, four-engine, jet freighter,
advance to the point that the official rollout oceurred

in August 1963. The addition of the StarLifter to the
Air Force inventory will serve to further compress
supply pipelines and reduce the size of high-value
item inventories throughout the world.

e Missiles—The Atlas ICBM, development testing
and launch site construction having been completed,
was deployed operationally under Strategic Air Com-
mand control with thirteen squadrons in place at
eleven bases. The final turnover oceurred on Decem-
ber 19, 1962,

The Titan I was delivered to the Strategic Air Com-
mand as operational and was deployed at five SAC
bases. Turnover completed on September 20, 1962,

Development and test on Titan II progressed to the
point of its initial delivery into the operational inven-
tory on June 13, 1963.

Minuteman solid-propellant ICBMs were delivered
to the Strategic Air Command for operational deploy-
ment. Initial activation of tweo flights occurred at
Malmstrom AFB, Mont,, in December 1962. The end

(Continued on following page)
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Modified Atlas, earrying speeial target vehicle
and “piggyback pod™ for use in Army's RED
Zike-Zeus tests, stands on Vandenberg pad.

AIR FORCE SYSTEMS COMMAND

Two-million-cubic-foot plastic balloon is inflated at
Holloman AFB, N. M., before being released to carry
instroment :lmlund to 102,000 feet in zix-hour ﬂmht
to study cosmic rays above earth’s atmospherie screen.

Jet fighter pilots, Capis. Jack Lee, left,
and Cleyburn MeCaulev, diseuss side reflec-
tor that ground radar *sees” when the F-102
lands using new automatic landing svstem.
The threesided metal reflector is mounted
on the nose wheel well cover of the plane.

CONTINUED

of FY '63 found the complete wing operational at
Malmstrom and operational activities of two flights
effected at Ellsworth AFB, S. D.

® Testing—In June 1963 the reliable Air Force
Thor made its 200th flight on the Pacific Missile Range
bearing a scientific payload.

ANNA, the triservice geodetic research satellite,
orbited from the Air Force Missile Test Center, Pat-
rick AFB, Fla. Instruments carried aloft in the satel-
lite provided data to determine the center of the
earth’s mass and took measurements of the strength
and direction of its gravitational feld. Two weeks
later a 1.5-pound tetrahedral radiation satellite or-
bited and relaved data on the Van Allen radiation
belt.

Thermoelectric converters for absorbing solar en-
ergy and converting it into electric energy underwent
an orbital test flight from Vandenberg AFB, Calif.

A unique test facility was completed at the Air
Force Special Weapons Center. Mounted on 360 tons
of conerete and ten tons of imbedded steel. the facility
will simulate shocks ereated by nuelear explosions.

Last year the Space Systems Division probed space
with more than sixty separate experiments emhm;_-ing
more than a dozen major areas. Experiments were
carried either as primary or piggyback on Atlas-
as well as Thor-boosted Agenas launched from
Vandenberg AFB and USAF launch facilities at Pt
Arguello, Calif.

The Arnold Engineering Development Center’s
wind tunnels and high-altitude rocket test cells en-
gaged in test programs that provided aerodynamic
and propulsion data for high-priority space systems
such as the X-20 Dyna-Soar, the Agena satellite
vehicle, Apollo, Gemini, Saturn, Syncom, Surveyor,
and the Titan III space booster, in addition to con-
tinuing work on such programs as Minuteman, Titan,
Polaris, and future aerospace systems. At the center,
development tests were continued on air-breathing
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engines and rocket engines which power operational
aircraft and missiles,

o Aerospace Medicine—The Clinical Sciences Di-
vision of the School of Aerospace Medicine, Aero-
space Medical Division, Brooks AFB, Tex., completed
evaluation of thirty-two Astronaut candidates for
NASA. Also completed was the evaluation of a group
of applicants for the USAF Aerospace Research Pilot
Course, Edwards AFB, Calif.

In August, an eighteen-month research project was
begun at the School of Aerospace Medicine to de-
termine the best training techniques to avoid certain
cardiovascular reflex deterioration resulting from lack
of use during prolonged spaceflight,

e Space—The Air Force Systems Command pro-
vides a large part of support given the National Space
Program by the Department of Defense, the Air Force
providing more than ninety percent of the space re-
sources of the DoD. The Space Systems Division of
AFSC has supervised the launching for NASA of all
the Astronauts who orbited the earth in the Mercury
project—and will do the same for Project Gemini. [t
has launched more than ninety percent of the United
States satellites and space probes in 1962, including
Ranger IV, the first spacecraft to reach the moon. and
the Mariner II Venus space probe for NASA.

In May 1963, the first stage-one engine for the
Gemini program was accepted by the Air Force from
the Aerojet-General Corp. This event was one of the
recent milestones in the continuing support of the
National Aeronautics and Space Administration by the
Air Force Systems Command. To illustrate the extent
of such support, the face value of contracts adminis-
tered for NASA by AF5C’s Western Contract Manage-
ment Region alone increased from $450 million in
]ul}f 1961 to 51.2 billion as of March 1963,

The most dramatic example of Air Force and NASA
cooperative effort came on May 16 when an Air Force

{ Continued on page 133)
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All-weather flight management. Routine operation in any weather has long been the goal of avia-
tion—and a prime engineering target at Sperry. We have devoted years to the problem—refining tech-
niques, merging the technologies involved, closing the gap.o Latest Sperry systems for military and civil

needs include: (1) windshield projections of flight and command data, with Beacon- o g" I o

Vision runway displays; (2) automatic pilots many times more reliable than current IE . 18 1 U 5:*,
standards; (3) high-accuracy radio altimetry for automatic flare and landing; (4) auto- @ Eﬂ r |F .l." 1
matic throttle and speed controls; (5) instrument and autopilot comparitor-monitors; N 9 'i “’ =
(6) new two-axis Flight Directors for extended path and flare; (7) world-standard g‘;‘;’:;\?gﬁgg
Gyrosyn® Compass and vertical gyro systems. SPERRY PHOENIX CO., Phoenix, Ariz. CORPORATION
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Systemns project managers can save time and money,
and achieve operational hardware faster, by working with
Reeves' experienced design and prodaction teams.

g .: Reeves' comprehensive experience in the fields listed has resulted
> : in many pioneer achievements. This experience, combined with extensive,
- ~° smoothly operating production and test facilities, permits us
f,,-", to take on major assignments.

L A review of what Reeves has done, is doing, and can do, will demonstrate the
unique character of our capabilities . . . for systems, subsystems, assembly and component
development, engineering, production, supply and field service. Data file 209 on request.

“L FOR EXAMPLE: TRACKING RADAR SYSTEMS

Resves” achievements in tracking radar cover a broad spectrum. In the long
range field, Reeves Verlort® . . . Very Long Range Tracking Radar . . . is
among the most accurate systems available. Field-proven in satellite pro-
grams, Verlort instaliations perform consistently at ranges of 5,000 miles
and betler.

Another unusual Reeves' development, the Radar Bomb Scoring Central
(AN M50Q-35), acquires, tracks, and records the flight of aircraft and release
of bombs on praclice missions. With provision for skin, beacon, and optical
tracking, the Central produces continuous plots of aircraft position and
bomb trajectory, in horizontal and vertical planes, Maximum range, 100
miles at altitudes up to 300,000

These complete systems have been designed for compact housing in air-
transportable vans for field service. They typily Reeves' comprehensive
capabilities for systems' production, from concept to delivery of operational
hardware.

REEVEE INETRUMENT CORPORATION & Subsidiary of Dynemics Corp. of Americe, Bogwreell Field, Gorden City, N, ¥,

&_S%J‘I’HM engineering...management...production...field services
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Atlas boosted Air Force Maj. Gordon Cooper into an
orbital journey that lasted thirty-four hours, twenty
minutes, and thirty-one seconds during twentv-two or-
bits of the earth. On May 21, 1963, ceremonies at the
White House commemorating Major Cooper’s flight
included presentation of NASA awards. Among those
given was a NASA Medal for Outstanding Leadership
to Maj. Gen. Leighton 1. Davis, Commander of the
Air Force Missile Test Center, for management of
DoD range support given the Mercury program, and
a Group Achievement Award to Maj. Gen. Ben L
Funk, Commander of AFSC’s Space Systems Division
in recognition of the Division's work in managing the
development of the Atlas booster used in the Mercury
project.

Holloman AFB has been designated as the location
of the Air Force Systems Command’s Ballistic Missile
Reentry System Data Center. The Center will augment
and centralize the reduction, correlation, analvsis, and
storage of data acquired as a result of atmospheric
reentry test programs conducted at the White Sands
Missile Range. Organizationally, the office will be
under the Air Force Missile Development Center at
Holloman AFB.

¢ Command and Control—During the past year
the command’s Electronic Systems Division, L. G.
Hanscom Field, Mass., turned over to the Air Defense
Command ballistic missile early-warning sites at Thule,
Greenland, and Clear, Alaska,

Under a high-priority directive, the Division de-
veloped a communications system for South Vietnam
and Thailand.

The halfway point was reached in development and
construction of an entirely new, semiautomatic com-
mand-and-control svstem for the North American Air
Defense Command. Called 425-1., the new system will
provide increased capability for -‘.]eftndmg North
America against aerospace attack in the missile age.
Concurrent with construction of an underground
site for the system in Chevenne Mountain, ESD has
established an experimental engineering facility
throughout the system, designated and trained the men
to man it when it becomes operational.

Construction began on ESD’s Systems Design Lab-
oratory, a $10 million experimental facility that will
play a key role in the USAF command-and-control
effort. Built around an IBM 7030 “Stretch” computer,
the new laboratory will permit designers to model
complete command-and-control systems, eliminating
expensive prototype construction. The laboratory will
also allow for modeling of several systems simul-
taneously to determine their compatibility.

The Division became the computer center of the
USAF with the establishment of an Electronic Data
Processing Equipment Office which provides a single
point of contact for computer manufacturers seeking
to do business with the Air Force. This new office,
which represents a management step forward in effi-
cient procurement of the Air Force's steadily growing
electronic data-processing needs, establishes one prime
contact for all USAF computers above the punch-card
accounting-machine level.
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® Research—During the vear continuous-wave laser
—pumped by a tungsten bulb only—became a reality.
Laser (light amplification by stimulated emission of
radiation) is a device for producing a coherent light
source (a narrow beam that does not spread). Only
fifteen watts were used to stimulate the laser, mark-
ing the first time a solid-state laser was operated at
such a low power level. Applied research on laser
technique continued with farther investigation of the
unknown limits and potential applications of this tech-
nological breakthrough in communications and other
areas.

¢ Management—The Research and Technology
Division, Bolling AFB, Washington, D. C., became
fully operational on July 26, 1962. The division.
through seven major laboratories, plans and manages
the AFSC exploratory development and advanced de-
velopment programs. Establishment of this division
helps fulfill the need for increased “in-house” research
capability. The division creates a broad base of re-
search and technology for timely application in the
development of aerospace weapon and support sys-
tems and equipment.

In March 1963, the Department of Defense recon-
stituted the Armed Forces Technical Information
Agency (ASTIA) as the Defense Documentation Cen-
ter (DDC). The change signified increased responsi-
bilities and provided an opportunity for a systems ap-
proach in the handling of scientific and technical
documents, The DDC is under the operational control
of the Department of the Air Force through AFSC.

During the vear the development engineering func-
tion within AFSC’s three contract management regions
was established. The addition of this function is part
of a planned program to facilitate the difficult job of
managing modern defense procurements,

Progress was recorded in the AFSC procurement
program as a result of increased shifts from noncom-
petitive to competitive procurement and From cost-plus-
fixed-fee to fixed- or incentive-price contracts. In one
example. the ratio of fixed-price contracts awarded at
the Air Force Missile Test Center doubled as a result
of an educational program leading to preparation of
technical exhibits that reflected greater detailed speci-
fications adaptable to competitive procurements.

Throughout the vear principal recommendations
from conferees at the major AFSC-Industry Confer-
ence held at Monterey, Calif,, in May 1962 received
thorough followup within AFSC. As a result, much
progress has been made toward the conference’s ob-
jectives which were: (1) to significantly improve under-
standing of the new and anticipated management en-
vironment, (2) to improve AFSC-Industry relationship
and ul!derht‘lndlnf_, and (3) to arrive at joint AFSC-
Industry approaches to svstems management within
todav’s and tomorrow’s environment.

The Air Force Systems Command during the months
and years ahead will continue the evolutionary de-
velopment of the AFSC system of management to
ensure positive and logical control of its activities to
the end that assigned programs and resources are
managed most effectively.—End
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by the men

{zen. Mark E. Bradley, Jr., Commander
of the Air Foree Logistics Command
sinee July 1962, is a 1930 graduate of
West Point. In charge of fighter plane
production at Air Materiel Command
in World War I, he was Viee Com-
mander of USAFE from 1953 to 1956
and spent six years at Hg, USAF, lastly
us DCS/Systems and Logisties, before
being named commander of AFLC.

ULY 1, 1963, was the first anniversary of Gen. Mark

E. Bradleyv, Jr's becoming Commander of Air

Force Logistics Command. It had been a year on

which he—and all the men and women of AFLC—
could look back with pride.

The major event of the year happened only four
months after General Bradley took command. That was
AFLC’s quick logistics response to the Cuban crisis.

Almost overnight, missiles, aircraft, and their many
thousands of spare parts had to be in position in
Florida ready for any contingency. The responsibility
for getting the equipment in place was that of AFLC.
The command had long maintained, “Our policy is in-
stant readiness to support the Air Force in meeting any
emergency. Our ordinary peacetime operation is geared
to a twenty-four-hour readiness posture.”

Now came the command’s biggest test of that policy.
Lights burned at night in the offices of General Bradley
at his headquarters at Wright-Patterson AFB in Ohio.

During the month that followed the Cuban quaran-
tine action, AFLC moved 165,000 tons of freight by air
and by truck. LOGAIR—AFLC's contractual, sched-
uled cargo airlift between depots and bases—flew an
additional 685,000 miles. Air Force bases east of the
Mississippi were stripped of 600 trucks that were sent
to Florida. Civilian truck convoys brought Air Force
supplies from the West Coast, driving day and night.

Special Air Force items in use at the time in Japan,
the Philippines, and Europe were brought in by MATS
( Military Air Transport Service). Altogether MATS
provided seventy-six special missions for AFLC.

During the first week of the crisis, AFLC set up a
procurement office in Miami. Some 350,000 items for
shelter, as well as typewriters, kits, and tires were pur-
chased locally in less than thirty days.

Strategic Air Command was aided in keeping part
of its fleet in the air twenty-four hours a day. AFLC
procured the spare parts needed, funded for extra sup-
plies of fuel, and speeded up repair of about 130 B-52s,
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Better management of the logistical demands
of a global Air Force—and at lower
costs: These goals continue to be met

of the Logistics Command . . .
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KC-133s, and B-47s that were in Air Materiel Area de-
pots when the crisis began.

In fact, AFLC’s response was so good it brought
praise from the nation’s top Air Force staff. Gen. Wil-
liam F. McKee, Vice Chief of Staff who knows the
score well as a former Commander of AFLC, said that
never before had the logistics people been ready and
waiting while the other commands got ready.

Gen. Walter C. Sweeney, Jr., Commander of Tactical
Air Command, wrote, “Without reservation, I can say
that AFLC operated in a highly professional manner
in taking the actions necessary to support a most im-
portant USAF contribution to our nation.”

This statement was in a letter to Gen. Curtis E.
LeMay, Chief of Staff of the Air Force, who passed it
on to General Bradley with the comment, “It is a
pleasure for me to add my commendations for the out-
standing job done by vou and your people.”

After this undertaking, what AFLC did during the
remainder of the fiscal vear ending last June 30 seemed
rather anticlimactic. However, the command did open
a new facility and institute three projects expected to
provide substantial cost avoidances.

Newark Air Force Station, earlier known as the
Heath facility in Ohio, was formally opened Decem-
ber 13, 1962, to provide single-point inertial-guidance-
system repair for guided and ballistic missiles and
special aircraft. It is also operating the USAF Calibra-
tion Program.

Over $4 million was spent in modifying the old Heath
facility, which had been designed for the Air Force's
heavy press program. Another $33 million went for
tools and test equipment.

Newark’s mission is to provide accuracy, both in the
calibration standards used throughout the Air Force
and in the Minuteman, Titan, Atlas, and Hound Dog
missile guidance systems. The facility also will do work
for other services.

Constructed in 1953-54, the Newark building has un-
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derground pits, with the two larger areas sixty-five feet
deep. The concrete walls of these pits vary in thick-
ness from four to twelve feet, and the floors are four-
teen feet thick.

Environmentally controlled clean-room areas for
disassembly and assembly of missile-guidance systems
and components were constructed within the existing
building, as well as a vibration test and centrifuge
area.

The clean rooms will provide isolation from other pro-
duction processing areas with special air-conditioning
systems to reduce dust count. With dust, temperature,
humidity, and other controls such as special lint-free
clothing, these clean rooms are the nearest known to
perfectly controlled environment.

Newark’s clean rooms are vital to assure the degree
of precision demanded by today’s complex weapon
systems. When technicians are dealing in millionths of
an inch, a speck of dust visible only under a forty-
power microscope or the weight of a fingerprint could
mean the difference between an accurate trajectory or
the loss of a missile.

In the area of cost avoidance, Project MINT got
under way in September 1962, as a year-long task to
reduce and simplify the Air Force supply system, off-
setting the explosive growth of items in the space age.
Over 1,300 technically qualified employees worked ex-
clusively on it.

By June 1, 1963, the number of different kinds of

items had dropped over a quarter of a million to
1,880,000 from the all-time peak of 2,140,000 in June
1962. It was the first decrease since establishment of
the Federal Stock Numbers (FSN) system in 1953.

Project MINT means Materiel Identification and
New Item Control Techniques. It has two principal
objectives: first, to eliminate unneeded items and cor-
rect errors in identification of items; second, to develop
better control of new items.

The goal of MINT is inventory savings of thirty per-
cent through a like percentage of reduction in the
Federal Stock Numbers and improved support of major
air commands. Whenever a single item is prevented
from entering the inventory, the taxpayer is saved an
estimated $1,000, Thus it is easy to see why General
Bradley, the project’s sponsor, expects it to live up to
its name and save the taxpayers a mint of money.

Another project that will bring cost reduction to the
logistics area is the improved vehicle management pro-
gram. Establishment of the Defense Industrial Plan
Equipment Center (DIPEC) at Memphis, Tenn., re-
sulted in the transfer to four other AFLC installations
of AFLC’s functions at Memphis, and the saving of
about 310 civilian positions,

Cost avoidance to the Air Force of $321 million was
achieved by a special project during the first eleven
months ending May 31. This amount will count toward
a Defense Materiel Utilization Program to reduce logis-

{Continued on following page)
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AIR FORCE LOGISTICS COMMAND

Warchouse storage of supplies and equip-
ment for the Air Foree is a basic ae-
tivity of the Logistics Command, This
is the Middletown Air Materiel Area, Pa.

F-105z are lined up at Mobile Air Materiel Area, Brookley AFB, Ala.,
for their final check before they take off for Pacifie Air Forces
where the Thunderchief is replacing F-100s on Okinawa and Japan.

CONTINUED
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Doris Watkins, a eivilian
emplovee of AFLC, seems
right at home inside a
B-32 engine cowling at
San Antonio AMA, Kelly
AFB, Tex. She's sccuring
a rivel that's being driven
in by Mrs, Stella Derouchie.

Ingots are all that's left when obsolete air-
craft are melted down at Aireraft Storage and
Disposition Group, Davis-Monthan AFB, Ariz.

tics costs by $3 bilion annuoally for the next five years.

The purpose of the project is to secure the fullest
use of supply excesses within the government and re-
move unneeded items from defense management.

The project involves the Interservice Supply Support
Program’s transfer of items to other military depart-
ments and to the Defense Supply Agency, and intra-
service transfers of excess within the Air Force through
reclamation, excess withdrawals, and utilization. Rec-
lamation and utilization includes using items for pur-
poses other than those for which they had been bought,
and using excess instead of buving new items.

Simultaneously, AFLC stepped up the amount of
excess items to be removed from the active inventory.
A goal of $1 667,800,000 was set up for this purpose
for 1963. Each of the command’s AMAs has been as-
signed a goal and will be expected to declare as excess
property (‘qunl to or greater than the gmll.

As the new fiscal year started, the Tth and 19th Logis-
tics Support Squadrons, which provide logistics sup-
port for special weapons, were transferred to Military
Air Transport Service ( MATS), effective July 1, 1963,
with operational control remaining with AFLC. The
squadrons will continue their operations from Kelly
AFB, Tex., and Robins AFB, Ga.
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Through the entire vear, AFLC provided logistics
support for the combat units of the Air Force—its pri-
mary mission. AFLC’s job is to see to it that all Air
Force combat units are properly equipped and ready
for instant action at all imes, anywhere in the world.
Involved are procurement, supply., maintenance. and
transportation.

About 83 billion a vear is the amount of AFLC pro-
curement. Supply manages items valued at about $13
billion. Maintenance processes three million aircraft
and engine components annually through AFLC de-
pots, and is conducted by over 30,000 persons, about
one-third of the total personnel in the command.

These activities have continued under a long suc-
cession of changes in organization and redesignations
in name. Air Force Logistics Command was a redesig-
nation of Air Materiel Command in April 1961. Air
Materiel Command was organized in 1948, replacing
Air Technical Service Command, which in turn traced
its organization back to the Materiel Division of the
Army Air Corps, established at McCook Field, Dayton,
Ohio, in 1926.

For the future, AFLC's aim is to do as well or even
better than it did in the Cuban crisis, no matter what
emergency may arise.—ExD
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Designs... for NASA

NASA Lewis Research Center's Space Propulsion Facility is designed to
simulate outerspace environment, including high vacuum, cryogenic tem-
peratures, and solar radiation. The facility incorporates capability for
testing full-scale nuclear and non-nuclear spacecraft, including nuclear
power generation and electric propulsion systems. Kaiser Engineers’
assignment — feasibility study, design criteria, preliminary nuclear
hazards report, detail design, construction specifications, critical path
scheduling. Kaiser Engineers is proud to be a member of the NASA team
developing this advanced facility. KE also numbers among its clients the
AEC, Air Force, Army Corps of Engineers, Navy Bureau of Yards and
Docks, and leading aerospace industry firms.
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Maj. Gen. Kenneth P. Bergquist, AFCS
Commander, is experienced in  all
phases of air operations. A fighter pilot
atl Pearl Harbor, he alo flew bombers
in World War 11, then was air attaché
in Greeee during the Greek-Communist
war. As DCS/Operations at Hg. ADC in
1951 he helped design US air defense
system and later served as Deputy Chief
of Staff/Operations a1 Hq. USAF. He
became Commander of AFCS in 1963,

c ONTINUED emphasis on maintaining its respon-
siveness to communications requirements of the
present and the development of the capabilities
to meet future Air Force needs spirited a keyed-up
Air Force Communications Service program during
the year.

AFCS, youngest of the sixteen major commands
(although its forerunner, the old Airways and Air
Communications Service, was nearly a quarter-century
old), is commanded by Maj. Gen. Kenneth P. Berg-
quist. Headquarters for the command are at Scott
AFB, Ill.

AFCS technicians make up more than 575 units at
500 locations in forty-six of the United States and
thirty-six foreign countries.

The command, established in July of 1961, operates
and maintains aerospace communications in five dis-
tinct 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 systems of procedural
similarity.

To accomplish its mission, AFCS 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, radio, and digital communications systems.
Television, maintenance-expediter, and fire-crash com-
munications facilities are also in their charge.

The Air Traffic Controllers operate and maintain
a worldwide syvstem 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 T-33s and C-140A JetStars.

Backboning the command's worldwide operation,
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USAF's youngest command, AFCS, now is well
on its way to becoming a 50,000-man organization
whose members staff the communications

outposts of the world in support of USAF . ..
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from an organizational standpoint, are eleven direct-
reporting subordinate headquarters of which two are
designated “Areas”—comparable to numbered air
forces in strength and responsibility—and five are
“Independent Regions”—similar in size and respon-
sibility to air divisions.

The European-African-Middle Eastern Communica-
tions Area, commanded by Brig. Gen. George M. Hig-
ginson from headquarters at Lindsey AS. Germany,
includes subordinate United Kingdom, Central Eu-
ropean, Mediterranean, and Spanish Regions.

The Pacific Communications Area, with headquar-
ters at Wheeler AFB, Hawaii, is commanded by Brig.
Gen. Norman L. Peterson. Included in this nréaniz&-
tion are Far East and Southeast Asia Regions.

Independent Regions are:

e Tactical Communications Region at Langley AFB,
Va., which is eommanded by Col. Francis B. E-iurgnn,

e Alaskan Communications Region at Elmendorf
AFB, Alaska, commanded by Col. Harold L. Hughes.

e Eastern Communications Region at Westover
AFB, Mass.,, commanded by Brig. Gen. Anthonv T.
Shtogren. 2

e Central Communications Region at Tinker AFB,
Okla.. commanded by Col. Albert H. Snider.

o Western Communications Region at Hamilton
AFB, Calif., commanded by Col. D. 5. Woods.

An important part of AFCS’s total mission source
is contained in thirty-seven Air National Guard and
twenty-four Air Force Reserve communications or-
ganizations. The command has responsibility for su-
pervising the training of these units and of planning
for their successful integration into the command as
operating units in any D-day situation.

These units, comprised of some 8,000 personnel,
are equipped with mobile communications, radio re-
lay communications intercept, and air-traffic-control
facilities, and can be counted on to add their resource-
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fulness and dedication to AFCS in time of national
emergencies.

In January of this year, the Air Force activated the
TAC Communications Region—an AFCS organization,
located with Headquarters Tactical Air Command at
Langley AFB, Va., and charged with supporting com-
munications requirements of that command.

Its creation was the logical “next step” in the de-
velopment of AFCS—as planned by Headquarters
USAF—to manage Air Force communications and
air-traflic-control services.

This move was a command milestone. The new AFCS
organization assumed responsibility for operating and
maintaining fixed-base ground-communications facili-
ties and air-traffic-control and air-navigational aids
which support TAC's operation. The organizational
structure of the new region parallels that of TAC at
all levels of command.

A few weeks later, on February 27, with activation
of its fifth automatic electronic switching center at
Andrews AFB, Md., the Air Force completed the
world’s largest and most advanced data communica-
tions network. Called Automatic Digital Network, or
AUTODIN, it was conceived as a logistics network
primarily for Air Force use. Originally called AF
DATACOM (Air Foree Data Communications Net-
work), the system was turned over to the Defense
Department in February 1963 and redesignated
AUTODIN. Although AUTODIN is a segment of the
Defense Communications System, the Air Force has
been assigned the responsibility of system manager.

These were the latest pages in the more than fifty-
year history of the development of communications
specifically to support airpower.

AUTODIN links some 300 Air Force, Department of

Defense, and defense industry users into a worldwide
system for the high-speed interchange of vital data.

General Bergquist described the system as a “first
of its kind, a unique marriage between data-processing
devices and communications facilities in a computer-
controlled system. Its capability will pave the way
for important defense management improvements.”

In its present configuration, AUTODIN can trans-
mit 7,000,000 punched cards, or the equivalent of
100,000,000 words daily from punched cards, and per-
forated paper tape or magnetic tape, with an accuracy
that permits no more than one erroneous character in
ten million to pass undetected.

The AUTODIN network is comprised of five auto-
matic electronic switching or message relay centers.
They are located at Tinker AFB, Okla.: Gentile AFS,
Ohio; Andrews AFB, Md.; McClellan AFB, Calif.; and
Norton AFB, Calif.

A major change in AFCS /Stateside organizational
structure was announced in October of 1962 and the
change became effective July 1, 1963. It reduced the
number of subordinate echelons in the US from six
geographic regions to three. The old six-unit strue-
ture, which consisted of a Continental Systems Region
in addition to Southeastern, Midwestern, Southwest-
ern, Western, and North Atlantic Communications
Regions, was absorbed by three new regions desig-
nated Eastern, Central, and Western Communications
Regions. Each is equivalent in size and grade structure
to an air division. The shortened span of control will
result in increased efficiency, manpower economy,
and improved management of total resources,

In Alaska, the Pacific, and Europe, AFCS organiza-
tions parallel the structure and the geographic area

{Continued on page 141)
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FLIGHT SUPPORT

A simple vehicle of flight; a framework of sticks, a covering of paper—a dependence on a thin, umbilical-like length of twine

and the knowledge and experience of a ground-based pilot. With the aircraft or missile, there exists a greater dependence

on the proper function of inter-related components, systems, subsystems. Each must be tested, cheched, double-checked
—with sensitive instruments designed especially for the job. Adel's Flight FLIGHT SUPPORT e,
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AFCS

CONTINUED

of the responsible commands. The Alaskan Communi-
cations Region responds to and serves the Alaskan
Air Command, Pacific Communications Area supports
the needs of Pacific Air Forces, and the European-
African-Middle Eastern Communications Area serves
the USAF in Europe in its area of responsibility.

The command on January 8§, 1962, completed an
emergency message transmission system that can
automatically flash top-priority orders from USAF
Headquarters to all major air commands around the
world. Shortly thereafter, the Air Force Discrete Fre-
quency Plan was implemented, assigning “clear chan-
nel” frequencies to AFCS-operated air-traffic-control
facilities in the United States,

AFCS in August of 1962 began the acceptance of
four new Lockheed C-140A JetStar utility transports.
These aircraft will help satisfy, primarily, Air Force
requirements for evaluation of mebile navigational
aids deploved for contingency operations.

Flight Facilities, and Air Traffic Control, in addition
to taking on the all-weather, twin-jet aircraft for its
evaluation function, recorded other advances.

In September, initial steps were taken to begin the
transfer of AFCS’s worldwide flight facility checking
mission to the Federal Aviation Agency. The FAA
formally assumed responsibility for accomplishing the
Hight inspection of Air Force navigational aids in
Alaska on September 4, and Alaska’s 1855th Facility
Checking Flight was discontinued on October 1,
Flights also were discontinued at Randolph AFB, Tex.,
and at Tinker AFB, Okla.

To accomplish its “service evaluation” mission,
AFCS activated the 1866th Facility Checking Flight
(Service Evaluation) on July 1, 1962 at Scott AFB.
Similar units will be established in the Pacific and
Europe in the near future.

Within the same organizational framework, AFCS
traffic controllers in the past two vears directed more
than 275 pilots to safe landings from Rights that almost
certainly would have ended disastrously had it not
been for the action of controllers. These skilled airmen
“saved” more than a full squadron of airlift or cargo
airplanes, a squadron of combat bombers, an entire
wing of jet trainers, and almost two complete wings
of first-line combat fighter aireraft,

Managementwise, December 31, 1962, marked the
transfer of functions performed by AFCS's Office of
Commercial Communications Management (OCCM )
at Scott to the Defense Communications Agency
(DCA) and its redesignation as the Defense Com-
mercial Communications Office ( DECCO). The trans-
fer concluded the Air Forces role as interim action
agency for the DCA in the leasing of private-line
communications facilities, and combined this respon-
sibility with that of the management of such facilities
by DCA. Since that time AFCS has been given the
mission of coordinating with DECCO the leasing of
communications facilities for all agencies of the Air
Force.

The three emergency mission support organizations
assigned to AFCS, the lst Mobile Communications
Group in the Pacific, the 2d Mobile Communications
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It's alwavs a tense moment when AFCS controllers in their
Radar Approach Contrel Center (RAPCON) electronically
direet an Air Foree aireraft after an in-flight emergencey.

Squadron in Europe, and the 3d Mobile Communica-
tions Squadron in the United States supported every
major Air Force maneuver and emergency operation,
and every major joint maneuver and exercise held
during the last two years, including Cuba. These op-
erations, together with their response to normal and
emergency requirements, have involved their mem-
bers in some 400 deployved operations during AFCS’s
short existence,

The three mobile communications organizations are
equipped with van and trailer-mounted communica-
tions, air-traffic-control, and navigational-aid equip-
ment that is transportable by land, sea, or air. Large
organizations by comparison with other AFCS units,
they are manned by technicians specially trained to
move in, install, operate, and redeploy as necessary,
for support of emergency air operations -.u::.-'\-.'hm'c
such action might be required. They can, within hours
of their arrival, establish the basic communications,
air-traffic control, and navigational aids to support
air operations anywhere that airplanes can land and
take off. If invasion of Cuba had become necessary
last year, members of the Command’s Mobile Com-
munications Organizations would have been among
the first to land and operate in any contingency area.

When it reaches full growth, AFCS is expected to
be a 50,000-man organization whose members will
man the communications outposts of the world, op-
erating those facilities which tie the globally capable
USAF into a precise, coordinated team.

The scope of AFCS’s operation is presently world-
wide—because the Air Force it supports today operates
globally. Tomorrow—with the expanding development
of our aerospace forces, the command expects to op-
erate communications and navigational systems in
support of these forces—Exp
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Recruitment and training for the global Air Force
is a big order. Last year 310,000 completed technical
courses and ATC signed up 100,500 new recruits,

building for AF's demands of tomorow . . .

AIR

TRAINING
COMMAND

ceived training provided by Air Training Com-
mand (ATC) during the last fiscal vear.

Again, emphasis was on technical types of training
as ATC prepared personnel in various technological
career fields to meet the requirements of America’s
aerospace force.

ATC last vear provided training for more than
310,000 USAF personnel of whom more than ninety-
five percent completed technical courses, again re-
flecting the big demand for qualified technicians for
an effective Air Force in the technological age.

To help meet this demand, ATC last year enlisted
100,500 recruits with more than ninety percent of them
entering ATC technical-training courses.

0:\'[-': OUT of every three men in the Air Force re-

History

Organized in 1943, the Training Command strength
was at a peak during World War I1. It trained 80,693
pilots in 1944 alone.

By 1949, ATC operated a single headquarters at
Scott AFB, IlL., with seventeen active bases. USAF ex-
pansion during the Korean conflict brought a boom in
training requirements, and subcommands within ATC
were reinstituted. The number of ATC bases increased
to forty-three.

Following the Korean truce, ATC added and revised
training courses to meet technological requirements
and mission realignment. By mid-1958, subordinate
commands were discontinued, and their responsibilities
were assumed by the reorganized command headquar-
ters which had been moved in 1957 from Scott AFB to
Bandolph AFB, Tex.

Today, Air Training Command, one of the largest
educational organizations in the world, conducts train-
ing at nineteen bases across the nation. Its mission is
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Lt. Gen. Robert W. Burns, who sue-
cecded Lt. Gen. James E. Briggs as
Commander of Air Training Command
August 1, is in his third tour with ATC,
having instructed aviation endels ot
Randolph AFB, Tex., from 1934 1o
1940 and serving as ATC's Chief of
Stafl and Viee Commander from 1949
te 1952, A wartime bomb wing com-
mander, he waz Chairman of the Inter-
American Defense Board in Washing-
ton, D.C., before he returned 1o ATC.

the recruiting and training of officers and airmen to fit
the personnel needs of the USAF team.

Recruiting

The USAF Recruiting Service, a major component
of ATC, with headquarters at Wright-Patterson AFB,
Ohio, has the big job of supplying the Air Force with
young men and women.

In accomplishing this mission, Recruiting Service last
vear had a staff of 1,500 recruiters divided among some
760 offices throughout the United States. Their job was
selective recruitment. To obtain the voung men and
women with qualifications required by the Air Force,
they averaged five interviews and tests for each single
selection.

The recruiters again were interested in the educa-
tional level of the new enlistees. Approximately eighty
percent of nonprior-service personnel signed up were
high school graduates.

Military Training

ATC’s Lackland Military Training Center, San An-
tenio, Tex., introduces new enlistees to the military.
All new recruits without prior military service report
to Lackland where all receive the same reception and
processing with the 3720th Basic Military School.

At the one base, each young man or woman finds
equal opportunity. Last vear, they arrived at Lackland
in numbers totaling from 4 300 to 11,200 a month.

For most of them, basic military training ends after
five weeks. During this period, they learn teamwork
and group living and develop a basic knowledge of the
Air Force. Their career interests and aptitudes hecome
known, and then the majority are ready for assignment
to an ATC technical school. After completion of a tech-
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nical school, they will be assigned to jobs in respective
career fields with Air Force operational units.

Officer Training School

Lackland AFB also is the home of the Officer Training
School which last year added 5,400 college graduates
to the Air Force commissioned officer ranks.

Aetivated in November 1959, OTS provides an inten-

Air Training Command pilot-instructor and his student pre-
pare for a mission in a T-37, ATC's primary trainer. Last
vear there were 1,300 pilot graduates in the nll-‘iol Training
Command student-training program for USAF personnel.

sive three-month training program for college graduates
who possess skills needed by the Air Force.

The training program emphasizes military knowledge
and abilities necessary for all commissioned officers re-
gardless of career specialties.

In its next fiseal vear, OTS has a quota of 6,000
graduates, giving further emphasis to the need for offi-
cers educated to at least the baccalaureate level in skills
peculiar to the space age.

Meanwhile, one of the best known Air Force insti-
tutions, the USAF Officer Candidate School (OCS)
closed its doors at Lackland on June 21, 1963, to com-
plete the transition from OCS to OTS as a result of the
increasing need for higher-level education. Airmen,
however, who obtain college degrees under the Airmen
Education and Commissioning Program, may then
qualify for OTS entry.

Technical Training

Primary and advanced technical training in nonrated
specialties again last year was conducted at six ATC
technical training bases. More than 100,000 specialists

(Continued en page 146)

AIR TRAINING COMMAND
Headquarters, Randolph AFB, Tex.

Commander
Lt. Gen. Robert W. Burns

USAF Recruiting Service

. . Military Training
Hyq., Wright-Patterson AFB, Ohio

Lackland AFB, Tex.

Hq., 3501st USAF Recruiting Group
Stewart AFB, N.Y.

——

Technical Training
Chanute AFB, 11l
Lowry AFB, Colo.

Sheppard AFB, Tex.
Amarillo AFB, Tex.
Keesler AFB, Miss.

Hq., 3502d USAF Recruiting Group
Qimsted AFB, Pa.

Hq., 3503d USAF Recruiting Group
Robins AFB, Ga.

Hyg., 3504th USAF Recruiting Group
Lackiand AFB, Tex.

Hag., 3505th USAF Recruiting Group

Chanute AFE, NI Greenville AFB, Miss.

Hg., 3506th USAF Recruiting Group
Mather AFB, Calif.

Haq., 3507th USAF Recruiting Group
Lincoln AFB, Neb,

Flying Training

Advanced Pilot Training
3635th Flying Training Wing
Navigater Training Stead AFE, Nev,
3535th Navigator Training Wing

Mather AFB, Calif. 3510th Flying Training Wing
Randolph AFB, Tex.
3565th Navigator Training Wing

James Connally AFB, Tex. 3625th Technical Training Group

Tyndall AFB, Fla.

e lndergraduate Pilot Training
3500th Pilot Training Wing
Rease 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.

s Medical Service School (ATC)
Gunter AFB, Ala.
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This is where Beech puts the heat
on major space age problems

Nation's largest transient heat laboratory is a vital
part of a comprehensive systems management capability

Inside this six-story building, temperature
ranges from —423°F. to 41,500°F. may be achieved.
3,000 quartz lamps, programmed and operated from
a remote control center, can simulate elements of
standby and boost phases of flight.

Today, this transient heat laboratory is part of
the vast Beech complex that has been put to work
to design, develop, manufacture and test the super-
critical gas storage systems that will sustain life and
supply electric power for the command module of

Project Apollo. Beech has prime responsibilities for
these systems as a major sub-contractor for North
American.

A pioneer in Crvogenics, Beech has designed,
developed and tested many tankage and propellent
control systems for missiles and rockets. A constantly
expanding complex of facilities coupled with highly
trained and experienced personnel makes Beech a
natural choice for systems management projects. In
addition to this transient heat facility...
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How may we help you? To discover how Aerospace Division, Beech Aircraft Corporation,
the unique facilities and expert personnel of Beech Wichita 1, Kanzas. Beech stands ready and eager to
can be quickly and efficiently put to work on your accept complete systems management responsibility
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AIR TRAINING COMMAND

CONTINUED

were graduated in 2,000 courses at these bases. In addi-
tion, 200,000 completed technical courses conducted by
ATC mobile and field training units at bases through-
out the free world.

Technical training bases and some of their courses
were:

e Amarillo AFB, Tex.—Jet mechanics; airframe re-
pair; guided missile systems; Dyna-Soar (X-20); metal-
working; utilities and supply.

o Chanute AFB, Ill.—Weather observer; advanced
aircraft mechanic specialists; Minuteman, Bomarc,
Hound Dog missile training; motorized equipment.

o Greenville AFB, Miss.—Personnel administration
and firefighting.

o Keesler AFB, Miss.—Electronics: air traffic con-
trol; missile guidance systems; radio and radar sys-
tems; communications operations.

e Lowry AFB, Colo.—Armament; photography;
special weapons maintenance; Mace, Matador, and
guided-air-rocket (GAR) training.

e Sheppard AFB, Tex.—Intelligence; conventional-
type aircraft mechanic; helicopter mechanic; data
processing; transportation; Atlas, Titan (including
Titan III), Thor missile training,

Average monthly student load at the six bases last
year totaled more than 35,000,

Medical Service School

ATC's Medical Service School, a tenant at Gunter
AFB, Ala., graduated 7.000 Air Force personnel from
one or more of its thirty-seven advanced medical
training courses last year.

The school provides advanced medical training and
USAF orientation instruction for phyvsicians, veteri-
narians, dentists, nurses, medical technicians, and other
professional specialists coming into the Air Force,
and for apprentice-level airmen ready for advanced
training.

Most of the school’s graduates are assigned to AF
hospitals and dispensaries. Others go on to advanced
or specialized training in other commands.

Of the thirty-seven courses, twenty-five were in air-
men career fields, such as medical technicians and
laboratory specialists.

Flying Training

ATC’s Undergraduate Pilot Training Program (UPT)
in August 1962 graduated its first regular class of stu-
dent pilots trained in the new T-38 Talon at Webb
AFB, Tex. The Talon, first supersonic trainer assigned
to ATC, was phased into the UPT program last year
at two other ATC flying training bases—Williams AFB,
Ariz., and Reese AFB, Tex,

The T-35 will replace the T-33 at ATC’s five other
UPT bases as the supersonic twin-jet aircraft become
available. The T-37 will continue as the primary trainer.
UPT hases, in addition to Webb, Williams, and Reese,
are Laredo and Laughlin AFBs, Tex.; Craig AFB, Ala.;
Moody AFB, Ga.; and Vance AFB, Okla.

These eight UPT bases last year produced 1,300
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pilot graduates in the all-jet ATC student-training pro-
gram for Air Force personnel.

Undergraduate Navigator Training was conducted
at James Connally AFB, Tex., and Advanced Navigator
Training at Mather AFB, Calif. Twelve hundred stu-
dent navigators were graduated.

At Stead AFB, Nev., students were trained in the
H-19, H-21, and H-43B helicopters. Survival and coun-
terinsurgency training also were provided at this base.

In addition to being the home of ATC headquarters,
Randolph AFB, Tex., specializes in instructor training,
its pilot instructor courses using T-33, T-38, and T-39
aircraft, and its Instrument Pilot Instructor School
(IPIS) using T-38 and T-39 aircraft. Graduates of the
pilot instructor courses were assigned as instructor
pilots within ATC while IPIS graduates returned to
home bases throughout the Air Force as instrument
instructors or supervisors,

ATC last year recorded the lowest major aircraft
accident rate in its history when the command achieved
a rate of 3.6 per 100,000 flying hours. Most of the flying
time was by student pilots.

ATC received the annual Daedalian Flying Safety
Award for its flying safety record.

Other Activities

Constantly searching for new training techniques,
methods, and procedures, ATC last year established
a new staff agency within headquarters. Function of
this agency, known as Training Development and
staffed by educational and training experts, is to inves-
tigate and evaluate new training methods, devices, and
technologies. It is interested especially in more efficient
and economical training,

Programed instruction preliminary tests conducted
by ATC last vear indicated that this new teaching
method is capable of providing faster and more efficient
learning for ATC students in courses used in the test
program.

Meanwhile, a program was initiated at Laughlin
AFB to test efficiency and economy of a reduced flying-
training schedule for student pilots. If test results are
approved, the UPT program may be revamped to save
training time and money.

ATC was named as one of two major Air Force
commands to conduet preliminary tests of the Air Force
Mechanized Personnel System. The system was de-
signed to provide managers at all levels with more
accurate and timely information through use of elec-
tronic data processing. First phase of the system, Per-
sonnel Data System Officer, was being tested by ATC
at Lowry AFB and Randolph AFE.

Concurrency training in such new weapon systems
as the Titan III, TFX, and F-4C was under way. In the
concurrency concept, Air Force personnel training be-
gins at the industrial plants before new systems be-
come operational, In this manner, trained crews are on
hand when the new system does become operational.

In its over-all mission to select and “Prepare the
Man” for an effective aerospace force, ATC was alert
to technological changes.—Exp
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Someday soon . . . Scott will put the LIFEGUARI on the moon

When the Project Apollo three man spacecraft is
launched for the U.S. flight to the moon, the success
of the mission will depend on Scott developed regu-
lators. Compact, lightweight and miniaturized, these
pneumatic controlling devices regulate the pressure
and flow of oxygen and hydrogen to the fuel cells with
exacting precision. Results — vital electricity con-
verted from chemical energy to power the commu-
nications and electronics systems.

Scott, already at work on this important NASA
contract, looks even farther ahead... planning for the
day when Scott life support and environmental con-
trol systems will help man survive extended visits to
other space frontiers. Scott oxygen systems are today
guarding lives on the most advanced military and
civilian jet aircraft. Tomorrow's goal...to put Scott
“Lifeguard” products on the moon and in the space
vehicles that will carry man there, and beyond.

SCOTT AVIATION CORPORATION oer. o3, tANCASTER, N Y.

In Canada: SCOTT AIR-PAK LIMITED, 2254 South Sheridan Way, Clarkson, Ont., Canada,
Export: Air Products & Chemicals, Inc., 3 West 57th Street, Mew York 19, New York,

West Coast Office: Fulton-Ventura Building. 13273 Ventura Boulevard, Studio City, California.
Dallas Office: Suite 212, Braniff Airways Building, Dallas 35, Texas,

Great Britain Affiliate: The Walter Kidde Company, Ltd,




Strategically located at the top of the
world, the Alaskan Air Command stands guard
at the major aerial gateway to

the North American continent . . .

ALASKAN
AIR
COMMAND

American continent and the state of Alaska,

which is one-fifth as large as the continental
US, against possible enemy air attack is the major
mission of the Alaskan Air Command (AAC). The
air component of the unified Alaskan Command
(ALCOM), and the Alaska Region of the North
American Air Defense Command (NORAD) com-
manded by Maj. Gen. James C. Jensen, USAF, AAC
protects the nation’s largest and fastest-growing state,
strategically located at the air crossroads of the world
and only minutes by jet from the Siberian coast of
the Soviet Union,

AAC does the job with a weapon system comprised
of F-102 and F-106 fighter-interceptor aircraft, a net-
work of aircraft-control-and-warning sites scattered
from the fog-bound Alentian Chain to the Arctic
coastline and dotting the jagged mountain peaks and
tundra of the vast interior, and support personnel op-
erating hardware and facilities at Alaskan air bases
and stations.

Maintained at “tiptoe” readiness, round the clock,
AAC forces, under the operational control of the
NORAD Combat Operations Center at Colorado
Springs, Colo., provide a formidable defense shield
against any enemy air invasion via Alaska.

One of the smallest major air commands, AAC is
charged with a fourfold responsibility:

e Providing early warning of attack on the United
States and Canada.

e Providing air defense of Alaska.

e Supporting Strategic Air Command (SAC) forces
in Alaska.

e Supporting special projects assigned by ALCOM
and the United States Air Force Chief of Staff.

From his headquarters at Elmendorf AFB, near
Anchorage, the Commander of AAC directs Air Force
activities in a single state. But, the distance across
that state from east to west is equivalent to the dis-

G UARDING a major aerial gateway to the North
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Maj. Gen. James C. Jensen, who sue-
ceeded Maj. Gen. Wendell W. Bowman
ns AAC Commander in August, has had
extensive experience in hemisphere air
defense ginee he beeame Chief, USAF
Central Coordinating Staff-Canada, in
Ottawa in 1954, In 1959 he assomed
command of NORAD's 30th Air Divi-
sion ot Truax Field, Wis., moving to
He. ADC az DCS/Operations in 1961.

tance from Savannah, Ga., to San Diego, Calif., and
north to south from the Canadian Border to the Mexi-
can Border.

The potential enemy of the Air Force in Alaska
is not only the Soviet Union, separated by only a few
miles from the Alaska mainland area at the Bering
Straits, but also the deadly Arctic wilderness and
weather.

The year ending July 1, 1963, may well be marked
as the most significant in the eighteen-year history
of the 15,000-man aerospace force. During the period,
the command not only performed its vital aerospace
mission of providing “Top Cover for America,” but
also implemented management improvement programs
that provided a streamlined, closer-knit command of
improved effectiveness.

Highlights of Alaskan Air Command activities in
the year July 1, 1962, to June 30, 1963, include:

® The hypersensitive Cuban crisis in October
brought the entire command to bristling increased
readiness.

® AAC transferred control of the oldest Air Force
hospital in Alaska, the 5060th USAF Hospital at Fort
Wainwright (formerly Ladd AFB), to the US Army
July 1. Air Force medical specialization in Alaska
then shifted completely to the largest hospital in the
state—the USAF Hospital Elmendorf opened in 1955.

o AAC was awarded top honors, along with two
other commands, for significant savings in materiel
costs under the USAF Project Money Tree,

e The Alaska Communications Region (ACR), op-
erationally controlled by AAC, completed the take-
over of all communications facilities in Alaska by
assimilation of the Alaska Communications System
(ACS) from US Army control July 1. ACS was
founded more than sixty-two years ago and provides
telephone-telegraph  communications for the state’s
civilian and military population—including direct dis-
tance dialing telephone service for the military.
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® During November, AAC supported a joint mili-
tary effort to r{:supp]}* fuel oil to an American scien-
tific expedition on the ice island, Arlis II, then located
a few hundred miles from the North Pole. More than
150,000 pounds of fuel was airdropped on Arlis by
MATS C-124s operating out of Elmendorf on eighteen-
hour round-trip missions.

® Operation Santa Claus, the annual AAC com-
munity relations program to provide Christmas for
1.250 Eskimo children living near ten of the com-
mand’s AC&W sites, was conducted during December.
The toys and gifts are donations of AAC personnel and
their families. They are airlifted to the sites on “Top
of the World Airlift” support missions of AAC’s 5017th
Air Transport Squadron based at Elmendorf,

e AAC aircraft and personnel conducted dozens
of successful rescues last year. Typical were two spec-
tacular rescue missions successfully carried out in
January. The first was the rescue of two Eskimo seal
hunters who had fleated for seven days in the Bering
Sea on a small chunk of broken pack ice. An AAC
transport crew spotted the pair and two command heli-
copters working as a team snatched the pair from the
ice after a daring midwinter flight over the Bering
Sea. Later that month, in a two-hour period, a single
AAC helicopter rescued seventy-nine Alaskan natives
from their Hooded village in southeastern Alaska and
airlifted them to high ground when unseasonably
warm temperatures caused a midwinter ice breakup
in the area.

® There were several major exercises supported
by AAC during the past year. The largest began late
in January when AAC swung into support of the an-
nual Alaskan Command winter exercise “Timber
Line,” which lasted until late February. Airlift, close
air support, and reconnaissance aircraft and crews
from across the United States as well as several thou-
sand US and Canadian troops deployed through
Elmendorf for the 8500-man maneuver held in the
Tanacross-Big Delta interior area of Alaska. AAC sup-
port efforts required round-the-clock activity in sub-
zero temperatures to make the giant jet transport and
powerful jet fighter missions a complete success.

® Operation Close Look, inaugurated by Maj, Gen.

Wendell W. Bowman, Commander, AAC, from August
1961 to August 1963, was a way of life in AAC dur-
ing the past year. This and associated management-
improvement programs implemented under General
Bowman’s leadership resulted in substantial improve-
ment in AAC’s capability to perform its assigned mis-
sion by providing a more streamlined, closer-knit com-
mand operating at substantially reduced costs.

Operating under a philosophy of centralized con-
trol of all major functional areas, Headquarters AAC
staff agencies assumed direct control and functional
management of the tactical air defense and primary
support units of the command. This resulted in the
following major changes of the organizational struc-
ture of AAC during the past year:

® Three of the command’s remote aircraft control-
and-warning sites and the 5070th Defense System
Evaluation Squadron based at Elmendorf were phased
out on July 1, 1963, without weakening the command's
weapon system effectiveness,

e All comptroller functions in AAC were consoli-
dated under a plan identified as Project Compact.
This consolidation resulted in improved efficiency and
service—140 of the 462 comptroller manpower posi-
tions were eliminated and the command voluntarily
reduced its operational and maintenance fund require-
ments by more than $8§ million last year. By extend-
ing data-processing services to all major functional
areas, this consolidation provided increased flexibility
and capability for the management of units scattered
throughout Alaska. AAC personnel arriving PCS in
Alaska during the past year received cash for all ac-
crued pay, travel allowances, and family travel pay
while their baggage was being unloaded from the plane.
Similarly, an officer or airman returning from tem-
porary duty can walk into the Elmendorf Finance
Office and receive payment on his travel voucher in
fifteen minutes or less. Both have been judged sig-
nificant contributions to individual morale made pos-
sible by Project Compact.

® Personnel activities in AAC were also consoli-
dated at AAC headquarters, This resulted in a similar
savings and increased efficiency. The consolidated per-

{Continucd on following page)

ALASKAN AIR COMMAND
Headquarters, Eimendorf AFB, Alaska

Commander
Maj. Gen. James C. Jensen

5008th Support Squadron

5003th Support Squadron (Comp.)

5040th Air Base Wing
Elmendorf AFB, Alaska

5010th Air Base Wing
Eielson AFB, Alaska

317th Fighter Interceptor Squadron
Elmendar! AFB, Alaska

3040th Corsolidated Aircraft Maintenance Group
Elmendorf AFB, Alaska

3017th Dperations Squadron
Elmendorf AFB, Alaska
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During Alazka’s short summer, when AAC's remote sites
can be reached by water, nonperishable supplics are rushed
in. Perishable items and mail are flown in by bush pilots,

ALASKAN AIR COMMAND

The helicopter is n
particularly handy
machine in arectic
service, Last winter
an AAC helicopter
resened  seventy-nine
natives from their
flooded village. b R

New sentinel for Alaskan skies is the F-106
Delin Dart, Alaskan Air Command’s new
weapon now on indefinite tonr at AAC bases,

sonnel units known as the 5007th Support Squadron
(Personnel ), perhaps the only one of its type in the
Air Foree.

e The automation of both the Eielson and Elmen-
dorf base supply accounts and the creation of a single
AAC supply squadron reporting directly to Head-
quarters AAC resulted in further savings of manpower
and Air Force resources,

Throughout the past year, AAC has maintained the
gargantuan resupply of more than seventy remote
sites and installations located in Alaska. Each summer
when the ice goes out Operation Mona Lisa is con-
ducted by AAC. Massive stockpiles—usually a one-
vear supply—of nonperishable supplies ranging from
bulldozers to razor blades are delivered by barge to
the sites. The careful planning, supply requisitioning,
and phasing of the delivery of these vital supplies by
water transportation annually saves countless tax-
payer dollars.

Highly perishable and critical supply items and mail
are airlifted to the sites by commercial contract car-
riers and C-123 cargo planes which may well rank as
the world’s largest bush planes. This “Top of the
World Airlift” unit, the 301Tth Transport Squadron,
enjoyed an enviable flying safety record during this
past year despite the hazards endured by landing and
taking off from rugged site strips and the hazardous
Arctic winter weather,

Eielson AFB, near Fairbanks, AAC's other major
installation in Alaska, continued to serve its vital role
in the nation’s defense. Not only did it serve as a base
for F-102 fighters of AAC but also supported SAC
operations in the Arctic. In July 1962, the SAC Reflex
Action Force at Eielson was reorganized into a stra-
tegic wing with a permanent commander—the first in
several years.

AAC units at Eielson also supported other vital air-
defense and research-and-training activities of interior
Alaska. The Alaskan Command Arctic Survival Train-
ing School operated throughout the winter months to
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train military airerew members to survive in the Arctic
wilderness, The USAF Arctic Aeromedical Laboratory
at nearby Fort Wainwright also works closely with
the AAC-operated school.

Logistic support was provided by AAC to one of
the main links in the North American Air Defense
Command’s aerospace defense system. The Alaskan
Ballistic Missile Early Warning System site, located at
Clear near Eielson, places Air Force units in Alaska
clearly in the missile age.

Three significant announcements concerning AAC
were made in the closing months of the past year.

e First, the Air Force announced in early June that
Maj. Gen. James C. Jensen, DCS/Operations ADC
since 1961, would assume command of AAC in mid-
August. General Bowman becomes Deputy Com-
mander of the Air Force's global communications com-
mand, AFCS, at Scott AFB on September 1.

# Beginning in October 1963, installation will begin
of electronic equipment that will automate the sur-
veillance /tactical reporting and display tasks of the
manually controlled Alaskan NORAD region air-de-
fense operations. This system does not include pro-
vision for, and will not change, current weapon con-
trol procedures. However, it will improve the com-
mand’s ability to input, transmit, process, and display
air-defense information. Through speed, capacity, and
accuracy, the system will greatly improve the manual
air-defense capability in Alaska.

e In mid-July, supersonic F-106 Delta Dart fighter
interceptors were assigned indefinite duty at AAC
bases. During their tour in Alaska—the period is indefi-
nite—the Mach 2 fighters will substantially beef up
Alaska’s air defense.

Thus, through improved weapons, upgraded com-
mand-and-control systems, and strong management-
improvement programs planned and implemented dur-
ing the past year, AAC entered the current year with
significantly improved capability to provide “Top
Cover for America.”—Exp
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You could store
unsymmetrical dimethylhydrazine
so long you might
forget how to spell it.

*

Here’s a reminder: Dimazine®

*High energy propellant storable for years in and out Key reliability factor in Titan II, Agena, Delta,
of launch vehicles. Advance loading, instant use, Ablestar, Bullpup.

Resists heat, cold, contamination, shock. Compati- Most rocket people spell it the way we do. You too?
ble with most metals and selected non-metals. FMC C ORPORATION

Used also for stable combustion, smooth hypergolic @ INORGANIC CHEMICALS DIVISION
starts, safe shutdowns, multiple restarts. s 633 THIRD AVENUE, DEPT. 1833-4, NEW YORK 17, .Y,




481L. A self-healing system for
post-attack recovery and re-
establishment of command
structure in case of direct
nuclear bombardment.

It's MITRE's job to design such a
system and make sure it works.

It's just one of MITRE's jobs.
Among others are the
development of a new aerospace
communications system, a
nuclear detection and reporting
system, a hardened underground
command post for NORAD,

and a system to help end mid-air
collisions.

MITRE needs men for this work.
It is probably the most
challenging work of its kind in the
field of military command
technology.

MITRE is located in Bedford,
Mass., a country town 25 minutes
from Boston, one hour from the
White Mountains, a half-hour
from the ocean. Advanced
degrees in electronics, physics or
mathematics are preferred.

If you are interested in working
here, write Vice President —
Technical Operations, The MITRE
Corporation, Box 208 AL,
Bedford, Mass. Openings are
also available in Washington, D.C.
and Colorado Springs, Calorado.

THE

MI'T'RE

CORPORATION
An Egual Opporlunily Employer

Fioneer in the design and development of command and control systems, MITRE was chartered in 1958 to serve only the
United States Government. The independent nonprofit firm is technical advisor and system engineer for the Air Force Elec-
tronic Systems Division and also serves the Federal Aviation Agency and the Department of Defense,




A new name and challenging new responsibilities

for what had been called the Caribbean Air

Command as our commitments to Latin America

continue to increase in importance . . .

UNITED STATES
AIR FORCES
SOUTHERN COMMAND

with headquarters at Albrook AFB, Canal Zone,

is the representative of the USAF for operations
within Latin America. On July 8 this became the new
designation for what had formerly been called the
Caribbean Air Command.

The command's area of responsibility includes the
land masses of Central and South America and—for
certain logistic and training activities—Mexico and the
Antilles. As a major air command, it is charged primar-
ily with the responsibilities for assisting and advising
the air forces of Latin America so that they can
achieve that degree of proficiency and self-sufficiency
necessary for them to fulfill the missions assigned to
them by their national governments and assist in the
over-all defense of the hemisphere if necessary.

The primary mission objective of the command is
realized through its operational contrel of the detach-
ments of the USAF Mission system, which are located
in sixteen of the twenty Latin American republics; its
operation of the USAF School for Latin America at
Albrook AFB; and its supervision of the Air Force
phases of the Military Assistance Program within
Latin America. Personnel of the USAF Missions work
directly with their counterparts in the country air forces
and have earned the respect and confidence of their
hosts through the performance of their assigned duties.
The civil and military needs of modern aviation within
Latin America are so closely allied that the Missions
often assist in developing commercial aviation, as well
as military, and thus contribute directly to the eco-
nomic development of the host country.

USAF Missions in Latin America, some dating back
to 1840, are now active in Argentina, Bolivia, Chile,
Colombia, Ecuador, El Salvador, Guatemala, Hondu-
ras, Nicaragua, Paraguay, Peru, Uruguay, and Vene-
zuela. In Brazil, the USAF is represented by a section
of the Joint Brazil-United States Military Commission.

T HE United States Air Forces Southern Command,
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Maj. Gen. Robert A. Breitweiser, who
succeeds Maj. Gen. Leland S. Strana-
than as Commander of USAF Southern
Command this month, flew with Gen-
eral Chennault’s l4th Air Foree in
China in World War II. A 1938 West
Point graduate, he has served in intel-
ligence duties since 1955, for the past
twao years in the post of Assistant Chiefl
of Staff, Intelligence, at Hq. USAF,

The USAF School for Latin America at Albrook
AFB, established in March 1943, provides instruction
in technical specialties to officers and airmen of the
Latin American air forces. The curriculum of approxi-
mately eighteen courses is based on the actual train-
ing needs of the air forces as determined by the Chiefs
of the USAF Missions and the Training Office of
USAFSOUTHCOM. The courses, modeled after those
provided for USAF airmen by the Air Training Com-
mand but adapted to meet the specific requirements
of the Latin Americans, are conducted by bilingual
USAF instructors. Conscious of the unique opportuni-
ties resulting from having students representing twelve
or more of the Latin American countries living and
working together on a USAF base, the school has
initiated off-duty programs designed to create an
understanding of national differences and to strengthen
attitudes of cooperation and hemispheric solidarity.

In addition to its role as a major air command, the
USAFSOUTHCOM also serves as the air component
of the unified US Southern Command. In that role,
the command participates in joint training exercises
to test its readiness posture for the defense of the
Panama Canal and neighboring installations.

The command is also charged with the responsibility
for operating the USAF Tropic Survival School at Al-
brook AFB, which provides jungle-and-water survival
techniques for aircrew members who may be called
upon to operate in areas of tropical rain forests and
mountains where there are only a minimum of naviga-
tional aids and emergency Helds. The sixteen US
Astronauts underwent this training in June of this year.

The responsibility for the operation of an air-rescue
service and evacuation capability covering Central and
South America has also been vested in the command,
resulting in more than 100 air rescue missions.

During the year, the command’s greatest highlight

{Continued on following page)
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UNITED STATES AIR FORCES SOUTHERN COMMAND

was the expanding of its mission objectives to in-
clude the responsibility for providing air counter-
insurgency training for the Latin American air forces.
The assignment of Detachment #3 of the 1st Air
Commando Wing permitted an extension of the
command’s civic action projects. The most significant
of these was Project Pista, which was implemented
in February 1963. This project concerned the con-
struction of an airstrip in a village completely isolated,
except by water, from the rest of the country. The
airstrip was built by the villagers with hand equip-
ment air-dropped by the Commandos and from
instructions broadeast over a loud-speaker system
mounted in the aircraft. Project Teacher was devel-
oped by the Commando Unit in conjunction with the
Panamanian University Women's League. The league

CONTINUED

secured volunteer teachers, doctors, dentists, and sani-
tation experts who were flown by the Commandos
to isolated communities in need of such professional
services. Both projects were indicative of the willing-
ness of the people to help themselves if the leadership
and technical advice were made available.

The more than twenty years of experience gained
by the command in working closely with the Latin
American air forces and the resulting knowledge of
the political, economic, and social institutions of the
host countries has given the USAF Southern Com-
mand a unique advantage in its new counterinsur-
gency role and its ability to support the Alliance for
Progress. The continued development of mutual trust
and confidence is the key for the continued success
of the US policies in Latin America.—Exp

In the space age, aerospace power is no better

than the brainpower behind it. Part of
AU’s mission is to teach USAF officers to out-

think and outreason any potential enemy . . .

THE
AIR

UNIVERSITY

sity’s newly adopted slogan, embodies the com-
mand’s role as the professional education center
of the United States Air Force. Under the command
of Lt. Gen. Troup Miller, Jr., Air University adjusted
its fiscal year 1963 educational programs to the rapid-
fire technological advancements of the aerospace age.

Shortly after World War I ended, Air University
was established to assume its role in the defense of
the United States. Its purpose was then, as it is now,
to ensure that our nation’s aerospace power is ade-
quately prepared and correctly employed in any
eventuality.

From its modest beginning seventeen years ago, Air
University has progressed into a model military edu-
cational institution where selected officers are taught
to solve intricate problems, to think logically and
decisively, to become leaders of the aerospace world

154

“STRENGTII Through Knowledge,” Air Univer-

The earecr of Li. Gen. Troup Miller,
Jr., AU Commander sinee August 1961,
is closely linked to Maxwell AFB. He
headed the Air Corps Training Center
there in 1941 and, after service in
FEAF, became chief of AU plans divi-
sion in 1946, He returned as YViee Com-
mander in 1960 after commanding
USAFE's Northern AMA and the Ar-
nold Engineering Development Center.

of tomorrow. Specifically, Air University prepares
officers for command and stalf duties, provides scien-
tific and technical education, and administers the
AFROTC program.

New programs and courses, expanded quotas, and
revised eurricula highlighted AU's 1963 fiscal year.

Most notable development in AFROTC was the
evolution of a basic plan for a two-year AFROTC
program to replace the current four-year program.
The Secretary of Defense approved legislation to au-
thorize the proposed two-year plan, and congressional
hearings on it will take place in the near future. Dur-
ing FY '63, 104,000 Cadets participated in the AFROTC
program at 186 units in colleges and universities
throughout the nation,

The largest Air War College class in the history of
the school (185 students) was graduated in early June.

{Continued on page 157 )
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for USAF’s Pentagon Planners

a General Precision multicomputer aids U.S. Air Force decision making

In the near future, a multiple com-
puter system, built by General Preci-
sion’s Information Systems Group
(1SG), will support the decision power
of U.S. Air Force operational re-
sources management. To be installed
in the Pentagon as a key element in
the 473L Command and Control sys-
tem of the Air Force, this large-scale,
solid-state Librascope data-process-
ing system includes a high-speed
core main memory, a large random-
access memory, and satellite data
processors. A Librascope-conceived
trunkline organization becomes the

P efficient input-output interface to
¢ data links, operator consoles, and

panel displays. Modular design
allows nearly unlimited expansion to
accommodate future needs. General
Precision serves the exponentially
growing needs of government, indus-
try, and the defense establishment.
LIBRASCOPE DIVISION

@ CENERAIL
PRECISION

e L T L e T A ST ST TR Far M R
INFORMATION SYSTEMS GROUP
808 Western Ave., Glendale 1, Calif.
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HUNTSVILLE, ALABAMA...SATURN I BOOSTER IS CAPTIVE-FIRED IN FINAL PRE-
PARATION FOR LAUNCHING. EIGHT H-I ENGINES OF THE FIRST STAGE DEVELOFP
1.5 MILLION POUNDS OF THRUST NEEDED TO TEST APOLLO SPACE CRAFT AS PART
OF THE UNITED STATES MANNED LUNAR PROGRAMe BEHIND THE SCENES, VITROC
SERVICES PROVIDES MAJOR TECHNICAL SUPFORT FOR NASA TEST DIVISION
LOCATED AT THE GEORGE C. MARSHALL SPACE FLIGHT CENTER HERE.

’ -
VITRO CORPORATION OF AMERICA » 261 MADISON AVENUE +» NEW YORK 168, NEW YORK I,m




AIR UNIVERSITY

CONTINUED

Plans call for a quota of 275 for the class of 1964. Sixty
seminars at selected bases in the United States and
overseas offered senior officers an opportunity to obtain
AWC diplomas through the Associate AWC Program.

Class 1962-63 of Air Command and Staff College
began on September 4 with an enrollment of 600.
Approximately twenty percent of the curriculum was
reprogramed with fewer lectures, seminars, and tests,
and increased writing, speaking, reading, and research
assignments. The class graduated in mid-June. AC&SC
conducted a two-week Counterinsurgency Course for
250 senior officers. and civilians in July. This was part
of the President’s program to have all services initiate
special counterinsurgency studies.

Squadron Officer School graduated three classes
(2,500 students ). Each fourteen-week course consisted
of a balance of Communicative Skills, Leadership,
International Relations, Command and Staff Tech-
niques, and Weapons Employment. This vear SOS
introduced a new subject, Unarmed Combative Meas-
ures, designed to build confidence from the practice
of individual self-defense. The course complements
the school’s vigorous, competitive athletic program.
The “whole-man” concept, initiated in 1951 at SOS
and now spreading throughout the Air Force, con-
tinued to be the guiding policy for program develop-
ment.

Some 2,100 students graduated from resident courses
conducted by the Air Force Institute of Technology,
and 1,300 graduated from civilian institutions under
AFIT sponsorship. Three new graduate courses—Space
Facilities, Space Physics, and Materials Engineering—
began operation at the School of Engineering. And
in December, ground breaking took place on the site
of the new $4 million building which will house
AFIT's School of Engineering.

Students from all major ZI commands and officers
from thirty free world nations participated in the

Academic Instructor and Allied Officer School's pro-
grams. Some 1,200 students completed the Academic
Instructor Course during FY '63.

Graduates of the various courses offered by Warfare
Systems School totaled 730. Responsibility for the
conduct of counterinsurgency courses was delegated
to WSS in early December. Two three-week courses
were conducted during January-June, and two addi-
tional courses were scheduled for the last half of the
year. Another new course, Space Fundamentals, was
developed by WSS for senior officers.

Phenomenal growth continued in Extension Course
Institute, the correspondence school of the Air Force.
In 1950, ECI’s curriculum consisted of sixteen courses,
based on existing Army extension courses and ad-
ministered to a handful of students. From this meager
beginning, the curriculum has grown to 108 courses,
predominantly in specialized career areas. Average
enrollment during FY '683 was 360,000.

In keeping with the current emphasis on space,
the research center of Air University acquired a new
designation. Aerospace Studies Institute became the
new name of the old Research Studies Institute,

At the beginning of the academic year, the George
Washington University Center, Washington, D. C.,
expanded its scope to afford AC&SC students the op-
portunity to earn masters’ or bachelors’ degrees. Pre-
viously only AWC students and selected faculty mem-
bers participated in this program. During FY ’63,
246 AU officers, including one major general, qualified
for masters’ degrees. Four officers qualified for bache-
lors’ degrees.

In this age of space venture and flight, aerospace
power is known to be only as potent as the brain-
power behind it. By teaching officers to outthink and
outreason any potential enemy, Air University con-
tinues to contribute to the successful future of the
United States Air Force.—Exp

AIR UNIVERSITY
Headquarters, Maxwell AFB, Ala.

Commander
Lt Gen. Troup Miller, Jr.

Rir War College Air Command and Staff Squadron Officer

Maxwell AFB, Ala. College Schoal
Maxwell AFB, Ala. Maxwell AFB, Ala,

Academic Instructor Warlare Systems Air Force ROTC
£ Allied Officer School School Maxwell AFE, Ala.
Maxwell AFE, Ala. Maxwell AFB, Ala.

AF Institute of Extension Course
Technology Institute
Wrighl—FEttmsun AFB, Gunter AFB, Ala.
hig

Rerospace Studies  Air University Library USAF Hospital
Institute Maxwell AFB, Ala. Maxwell AFB, Ala.
Maxwell AFB, Ala.

I 3826th Command &
Control Group
Maxwell AFE, Ala,

3800th Air Base Wing
Maxwell AFE, Ala.

1
3825th Support Group

(Academic)
Maxwell AFB, Ala.
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The more than 14,000 Air Force Reservists

called to active duty last fall for the

Cuban crisis once again demonstrated the
truth of CONAC’s motto: “Ready Now™ . . .

CONTINENTAL

AIR

COMMAND

ITHIN the past year the Reserve Forces of the
w Continental Air Command have again proved
their worth and demonstrated the truth of their
motto, “Ready Now.” At the time when Cuba was ap-
proaching the boiling point, more than a week before
President Kennedy's proclamation on the crisis, eighty
crews and aircraft participated in the initial movement
of units, personnel, and equipment into the Florida
staging area. This was accomplished by the Reservists
on voluntary time, Additionally, only a few hours
clapsed between the time the President spelled out
the position of the United States regarding Soviet in-
fluence in Cuba and the moment CONAC's Reservists
were on their mark.

More than 14000 Air Force Reservists—in eight
troop carrier wings, twenty-four troop carrier squad-
rons, and six aerial port squadrons—put aside their
civilian tasks and clothes to assume dubies as mem-
bers of the United States Air Force. Even Reserve
units that were not actually called to active duty by
the presidential order reported to duty stations ready
to do whatever was needed.

When the crisis had cooled after Russia agreed to
withdraw her missiles, and the Reserve units had been
released from active duty, military commanders re-
viewed the effectiveness of the Reservists and the part
they played during this crucial period. The results
they found brought praise from the President, the
Secretary of Defense, the Secretary of the Air Force,
Chief of Staff General LeMay, and the Commanders
of SAC, TAC, and CONAC.

What kind of an organization is it that was—and is
—Ready Now? CONAC, commanded by Lt Gen.
Edward J. Timberlake since July 1962, is made up of
eight subordinate commands with a variety of mis-
sions. They are six Air Force Reserve Regions, the
Air Reserve Records Center, and the Civil Air Patrol-
USAF.

Regions are the focal points for Reserve activities
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Lt. Gen. Edward J. Timberlake, CONAC
Commander since July 1962, led a
bomb wing in Europe during World
War 11 and commanded the Fifth Air
Foree in the early days of the Korean
War, A 1931 graduate of West Point,
where he plaved varsity football, he
was Viee Commander, USAFE, and Dep-
uty Chiel of Staff, Personnel, Hg. USAF,
before assuming  his  present  post.

within their geographical boundaries. Below the Re-
gions are Reserve Flying Units and sixteen Air Force
Reserve Sectors. Reserve Sectors are responsible for
all nonflying units.

Management of Region and Sector headquarters
is accomplished partly by Reservists and partly by
Regular Air Force personnel. All other units subor-
dinate to the Region and Sector headquarters are
manned entirely by Reservists,

The Air Reserve Records Center, Denver, Colo.,
maintains master records on approximately one-third
of a million Air Force Reservists and is responsible
for all personnel actions affecting these records. The
fifteen troop carrier wings and the five air rescue
squadrons of CONAC perform the command’s flying
missions. They have not been restricted to “training
flights.” Many times these units have been called upon
to perform such mercy missions as flying emergency
medical equipment to remote places or airlifting badly
needed school supplies to faraway places in Latin
America. Joint military exercises have also seen the
presence of the CONAC C-119 Flying Boxcars and the
C-123 Providers.

Until as recently as July 1 of this vear, Air Force
Reserve unmits flying the huge C-124 Globemasters
were assigned to the Tactical Air Command in the
event of a recall to active duty. Now recent changes
in plans have directed that these Reserve units and
their Globemasters will be assigned to the Military
Air Transport Service when or if they are ordered
to active duty.

A comparatively new member of the Reserve family
is the recovery unit. There are almost 300 of these
units—groups and squadrons—throughout the country.
Dispersal of our combat aircraft is probable in the
event of hostilities, and to cope with this action is
the task of the recovery units of CONAC. In the event
of an aircraft-dispersal order, these units must be

(Continued on page 161)
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Landing strip for a supersonic fighter

Powered by the Bristol Siddeley BS
100 wvectored thrust engine, the
Hawker P 1154 strike aireraft com-
bines supersonic performance with
vertical take-off and land ability. This
aircraft is now being developed as a
Hunter replacement for the Royal
Air Force,

The choice of the BS 100 for the
P 1154 follows closely on the success-

ful trials of another Bristal Siddeley
powered V/STOL aircraft—the Hawker
P 1127. The P 1127, powered by the
Pegasus vectored thrust engine, has
been flying for more than two Years
and was the world’s first V/STOLstrike
aireraft. With more than seven years
development experience in vectored
thrust engines, Bristol Siddeley are
world leaders in this field.

Bristol Siddeley Engines Limited,
Aero-Engine Division: PO Box 3,
Filton, Bristol, England.

|

BRISTOL SIDDELEY
SUPPLY THE POWER
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has successfully guided 133 consecutive missiles
and satellites and has yet to be charged
with a single countdown hold.

Quick! What company makes it?

If you know electronic data processing,
you know the answer: UNIVAC,

The UNIVAC system referred to is called
“ATHENA"."” It was the first completely tran-
sistorized computer ever delivered—back in
May 1957. And it has performed reliably
ever since. In fact, no comparable device in
our nation’s space and missile projects can
come close to equalling its performance
record: reliability of ATHENA is 3500 hours
between failures, nearly a half year of con-
tinuous operation.

UNIVAC's ATHENA has inserted Echo,
Explorer, Tiros, 0S0O, Agena, Telstar, Relay
and Syncom satellites into orbit from both
Cape Canaveral and Vandenberg Air Force
Base. Today there are UNIVAC ground guid-

ance systems at all Titan I missile sites. A
special Air Force plaque honors UNIVAC for
“outstanding efforts and significant contri-
bution to the TITAN ICBM Program.”

Unusual? Uncommon? Not if you know
UNIVAC.

From the yesterday of ENIAC and
BINAC, to the fluid mechanies, microelee-
tronics and thin-film magnetic memories of
today, UNIVAC has made most of the indus-
try’s major technical advances. UNIVAC
offers a quick response to every demand...
outstanding scientific and engineering talent
... total systems programming and manage-
ment capability. Can this demonstrated com-
petence work for you? Quick...call UNIVAC!

UMIVAG DIVISION OF SPERRY RAND CORPORATION

Qualified defense systems analysts and cireuit design engineers are Invited to investigate execiting career opportunities at UNivac, an equil opportunity employer.




CONAC

ready to service the aircraft and provide for the air
crewmen of these planes when they arrive at the loca-
tions manned by the personnel of the recovery units.
They must be prepared to refuel and repair aircraft
to make them ready for further operations if necessary.
The units must also be prepared to handle fire, radia-
tion, and aircraft damage when homecoming aireraft
are 1'|'|'.|':I]]I'f' to return to l] 1eir own I'.I';I!il.‘.‘u',

In addition, the Reserve has many support-tyvpe
units, including mobile communications, medical, air
terminal, and navigation squadrons among a variety
of others.

A relatively little known, but often called upon,
unit under the Continental Air Command is the Civil
Air Patrol-CAP, Organized and manned by air-
minded civilians, the CAP came into being in Decem-
ber 1941 to aid our efforts during World War IL It is a
federally chartered, nonprofit organization and an
auxiliary branch of the Air Force.

Comprised of more than 2,100 wings, groups, squad-
rons, and flights, the CAP’s primary mission is to fur-
ther the nation’s air and space supremacy through
long-range aerospace education and training. and to
participate in nationwide search and rescue operations
as needed. Composed of more than 76,000 members,
the CAP also boasts an inventory of 4,000 light air-
craft and 4,000 vehicles of various types. Their search
and rescue missions are coordinated by the Air Rescue
Service (MATS).

In summary, the primary responsibilities of CONAC
are command, logistical, monetary, administrative,
and personnel support of all Air Force Reserve units
and individual trainees. Special missions include su-
pervision and liaison respousibilities for the Civil Air
Patrol, coordination of Air Force plans in domestic
and civil emergencies, Air Force representation on
Civil Defense Boards, Reserve recruiting for other

CONTINUED
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C-119 of the 9%th Troop Carrier Wing undergoes major
surgery last Novembor while taking part in Sunshade 1
it Pope AFB, N.C. Eighteen of the unit’s Flving Boxears
wok part in the joint Air Force-Army training exercizes,
iust one of the year's many activities for Rescrve Forees,

commands. couperation 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, supervision and
implementation of the Air Force program of coopera-
tion with the Boy Scouts of America, and certain
added responsibilities delegated in USAF War Plans.

The readiness on which the Air Force Reserve
prides itself is brought about only throngh the con-
stant training of the individual Reservist. To accom-
plish this end, instruction facilities, both in the class-
room and on the job, must constantly undergo re-
visions to maintain a level of efficiency comparable to
the regular establishment. A continuing program of
raising the job-skill proficiency of each Reserve air-
man and officer maintains Reserve units at their peak
of “Ready Now."—Exp

CONTINENTAL AIR COMMAND
Headquarters, Robins AFB, Ga.

Commander
Lt. Gen. Edward J. Timberlake

Rir Reserve Records Center

Civil Air Patrol
Hag., Ellington AFB, Tex
Col. Paul C. Ashworth, Commander

Denver, Colo.
Col. Carroll 5. Geddes, Commander

| |
15t Reserve Region 2d Reserve Region
Ha., Stewart AFB, N.Y. Ha.. Andrews AFB, Md.
Brig. Gen. Royal Hatch Brig. Gen. James H, 1sbell

3d Reserve Region
Ha., Dobbins AFB, Ga
Brig. Gen. Wilbur W, Aring

| 1 |

4th Reserve Region 5th Reserve Region
Hg.. Randolph AFB, Tex. Ha., Selfridge AFB, Mich.
Brig. Gen. James L. Riley Cal. Clinton W, True

Commander Commander Commander Commander Commander
=T
;‘ Bth Reserve Region
L Krrwee R Gibs
Commander
Reserve Medical Units
Troop Carrier Wings Air Rescue Squadrons  Mobile Communications l

Squadrons

AFR Recovery Groups 600th Air Base Group

Air Terminal Squadrons
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Maj. Gen. Brooke E. Allen, Com-
mander of USAF's Headquarters Com-
mand since July 1959, logged the first
bomber mission of Waorld War 1l when
he ook off in a B-17 during the attack
on Pearl Harbor, later participated in
the Battle of Midway, and flew 350
combat hours in all. He commanded
the 6th Allied Tactieal Air Foree in
Turkey just prior to his present tour.

past year continued its mission of worldwide

support. The primary mission is support of Head-
quarters, USAF, and its special activities and field ex-
tensions throughout the world. Command headguar-
ters is at Bolling AFB, Washington, D. C., also the
home of the command’s 1100th Air Base Wing, Another
wing, the 1001st Air Base Wing, operates nearby An-
drews AFB, Md., one of the nation’s busiest air bases.
Flving activities on Bolling AFB—other than heli-
copters—ceased last year. The command’s 1020th Spe-
cial Activities Wing, formerly based at Fort Myer, Va.,
was relocated on Bolling. This agency supports the
USAF missions, MAAGs, Air Attachés, and other spe-
cial missions throughout the world.

In addition to the command’s mission of providing
logistic and administrative support and disbursing
services for Hg. USAF, and other assigned Air Force
units in the Washington area whose organizational
structure does not permit self-support, other aspects
of the command mission are:

e To provide aircraft for and supervise Air Force
administrative and combat-readiness fyving for the
Washington area. This includes all Headquarters
USAF helicopter operations.

¢ To organize, train, and maintain a ceremonial
unit and Headquarters Command Band, which repre-
sents the USAF at public ceremonies within the area
of the nation’s capital. Headquarters Command also
operates the USAF Bandsmen’s School in support
of the Air Force music program. In addition, the com-
mand provides direct support to the USAF Band and
its components: the USAF Symphony Orchestra, the
USAF Drum and Bugle Corps, “The Airmen of Note,”
“The Strolling Strings,” “The Singing Sergeants,” and
the USAF Bagpipe Band.

® To act as “housekeeper” for airmen on duty with-
in the area of Washington, D.C., and provide housing
and dining and other facilities.

HEAI)QU:"LHTI":FIS Command, USAF, during the
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Providing logistic and administrative support
and disbursing services for Hq. USAF
and acting as housekeeper and host are

among the many widely diversified missions of . . .

THE

HEADQUARTERS
COMMAND

One of the major events of the year was the expan-
sion of the 1100th Air Base Wing at Bolling AFB to
include the activities formerly accomplished by the
1020th USAF Special Activities Wing,

In addition to providing Comptroller Support for
Headquarters Command and its units, the 1100th Sup-
port Group at Bolling furnishes accounting and fi-
nance support to Hg. USAF and all other Air Force
units in the Washington area.

The command continued its pioneering work with
retired USAF personnel. In addition to its Quarterly
Retired Officers Luncheons, Headquarters Command
began an experimental Oceupational Counselling Pro-
gram less than four months after the Air Force Associ-
ation and the Department of Labor initiated a con-
ference on the subject in December of last year.

Andrews AFB is the home base for President Ken-
nedy’s aircraft and the aerial port of arrival and de-
parture for other distinguished foreign and US dig-
nitaries who visit our nation’s eapital.

The total flving hours for the command in 1962
were 118,045, Headquarters Command's flying safety
rate for the same period was 1.7 accidents. During
1962, Andrews AFB's total flight operations exceeded
213.000. For the second consecutive year, Bolling AFB
won the National Safety Council’s "Award of Honor”
for its ground safety record.

As usual, Andrews AFB was again the scene of
“Kid's Day” and Armed Forces Day. Both events had
record attendance.

Maj. Gen. Brooke E. Allen is Commander, Head-
guarters Command, USAF, and his subordinates this
vear were Brig. Gen. Clair L. Wood. Commander at
Andrews AFB; Col, Wilson R. Wood, Commander at
Bolling AFB (who was replaced by Col. Frank E.
Marek on July 29); Col. Richard D. Vitek, Commander
of the 1100th Support Group; and Brig. Gen. Archie
A. Hoffman, Commander of the USAF Hospital at
Andrews AFB.—Exbp
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LITTON
ELECTRON

SHORT, SHORT SUMMARY OF LITTON ELECTRON TUBES,
DISPLAY DEVICES, ACCESSORY EQUIPMENT

1 meter to 4 millimeters milliwwatts to megawatts

-

AMPLIFIER KLYSTRONS
Peak powers to 30 Mw. Fre-
guency coverage in P, L, and
5 bands. Litton specialties
are broadband, both fixed
and tunable, and hollow-

TRAVELING WAVE TUBES Lightweight,
compact, reliable TWT's for P, 5, C, and
X band applications. Powers from 20 mW
to 10 kw. Small signal gains from 33 to
70 db. Includes CW and pulse models.

Most are PPM focused.

DISPLAY DEVICES High-resolution
(half-mil centers) cathode ray tubes.
PRINTAPIX®E types for electrostatic
printing, Fiber Optic varieties, and
character writing Composipix® types.
Broad line of CRT operational acces-
sories, including Flying Spot Scanners,
Electrenic Printers, Videa Amplifiers,
and Power Supplies.

MILLIMETER WAVE TUBES
Floating drift tube klystrons, reflex
klystrons, magnetrons, and monitor
diodes. Frequencies from 12 mm to

MAGNETRONS CW and
pulse types, cube
miniatures and super
powers. P to Ku band.
Peak powers to 2
Mw. CW powers to
500 W. White noise
BARRATRON® types
alzo available.

beam tubes. Inquire about 4 mm bands. Powers from .03 W
our CW types. to 50 W.
M-BWOQ's Compact, voltage- SWITCH TUBES INJEC- ACCESSORY EQUIPMENT

tunable CW oscillators for
L,-5, C, and X bands. Mini-
mum powers from 150 W at
higher frequencies to 200 W
at 1000 Mec.

CROSSED FIELD FORWARD
WAVE AMPLIFIERS*ELEC-
TROSTATICALLY FOCUSED
KLYSTRONS+ LASERS
Litton has made significant
advances in these new de-
vices. Some models are now
available.

TRON® high-power beam
switching types with 95%
efficiency. Fast rise times
and low control power. DC
collector capabilities to
350 kV at 30 A. Floating
deck modulator versions in
production.

Microwave power sources
operating from 350 mc to
10,475 mc and in the 12-mm
to 4-mm regions use Magne-
trons, M-BWOQ's, and Fleat-
ing Drift Tube Klystrons.
Peak powers to 2000 W,
depending on frequency.
Litton also offers TWT
amplifiers, millimeter wave
power supplies, focus coil
supplies, water loads, and
other tube accessories.

CATALOG—Write for addi-
tional information or a copy
of our new condensed catalog.
We make a complete line of
microwave tubes, display
devices, and accessory
equipment.

LITTON INDUSTRIES

In U. 5.— 960 Industrial Road, San Carlos, California

B

ELECTRON TUBE DIVISION

In Europe—Litton Werld Trade Corporation, Box 110, Zurich 50, Switzerland




USAC THE SPACE AGE CARRIER

DUSTPROOF. ..
HIGH CUBE CONTENT
... S0FT RIDE

This 40-footer is the van selected as standard and
assigned by U.5.A.C. Transport, Inc, 10 its new Elec-
tronics Division, offering specialized service on a
nationwide basis to the rapidly growing electronics
industry, a natural development of the carrier’s close
identification with the defense and space programs.
Note that the floor is unobstructed by wheel housings,
and thar logistc rails enclose the interior at three

WRITE FOR BROCHURES

U.S.A.C. TRANSPORT, INC.

U.SA.CTRANSPORT, INC.
The Space Age Carrir

levels, giving muldi-level capability. All openings are
sealed against dust. Air suspension holds shock factors
to less than 3 "'G’s". Other highly specialized types of
equipment are available as needed. In combination
with reliable Diesel-powered tractor units in the hands
of skilled, experienced, highly trained and security-
cleared drivers, all this adds up to safety, reliability
and speed in transit.

457 West Fort Street « Detroit 26, Michigan - WO 3-7913 . TWX 313-222-5150

OFFICES

IN 22 CITIES




The Air Force Academy is charged with providing in-
struction, experience, and motivation so that each
Cadet will graduate with the leadership qualities

essential to today’s Air Force . . .

UNITED STATES
AIR FORCE

Maj. Gen. Robert H. Warren, Superin-
tendent of the US Air Foree Aeademy
since July 1962, was graduated from
West Point in 1940, commanded a B-24
group in Europe in 1944-45. and was
FEAF Director of Operations rlnriug the
Korean War. Later he served in high-

level Pentngon executive posts, and
commanded the Air Proving Ground
Center before moving to the Academy,

emy is to provide instruction. experience, and

motivation to each Cadet so that he will graduate
with the knowledge, character, and qualities of leader-
ship essential to his progressive development as a
career officer in the United States Air Force.

On April 1, 1954, President Eisenhower signed the
Act creating the Air Force Academy. On July 11, 1955,
the Academy swore in its first class of Cadets at its
temporary location at Lowry AFB, Colo. In the latter
part of August 1958, the Academy moved to its per-
manent home—a 17.90-acre site on the east slope of
the Rampart Range, eight miles north of Colorado
Springs, Colo.

Maj. Gen. Robert H. Warren, the Superintendent,
and his faculty and staff are responsible for the aca-
demic, military training, physical, and spiritual devel-
opment of the 2,500 Cadets forming the Cadet Wing.

Tl'l E mission of the United States Air Foree Acad-

ACADEMY

The required four-year program of instruction .totals
187% semester hours of eredit and covers three hroad
areas—academics, military training, and physical edu-
cation,

The prescribed academic eurriculum under the Dean
of the Faculty is neither engineering nor liberal arts
but has many elements of each. An even balance is
maintained between the sciences and humanities-social
sciences.

There are bwo training programs under the Com-
mandant of Cadets, a program of practical leadership
experience and a program of classroom and field study,

The objective of the rigorous physical-fitness pro-
gram under the Director of Athletics is to develop
a Cadet's physical strength, endurance; and coordina-
tion.

Gifted Cadets and those with prior college credit

(Continued on following page)

Cadets march proudly in squadron formation during o formal review on the Air Foree Aeademy’s parade grounds. In the
background are mountaing of the Rampart Range of the Rockies. The Cadet Wing at the Aeademy now totals 2,500 men.
Academy’s intensive four-year progrum covers three broad areas—academics, military training, and physical education.
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Statue of eagle and fledglings reminds Codets
that “Man’s Flight Through Life Is Sus-
tnined by the Power of Hiz Knowledge.”

Change of command ceremony takes place
at graduation parade. Ouigoing Cadet Wing
Commander turns over zabre to suceessor,

AIR FORCE ACADEMY

President Kennedy addressed the
Academy’s filth annwal com-
mencement in June, presented
diplomas to the top 25 graduates,

Secretary of State Dean Rusk ad-
dressed Assembly in April. He is
shown with Academy Superintend-
ent Warren, right, and ADC Com-
mander, Lt. Gen. Robert M. Lee.

CONTINUED

may participate in the Curriculum Enrichment Pro-
gram. Under this program, they broaden their knowl-
edge and may major in a particular area or areas by
transferring college courses previously taken, validat-
ing courses in which they already have a skill, by
taking prescribed courses at an accelerated rate,
or by taking overload courses above the prescribed
semester-hour load. The program is designed to chal-
lenge the Cadets to advance as fast and as far as their
individual abilities permit.

During the past vear the Academy continued to
maintain its high standards of excellence. In the Grad-
uate Record Area Examinations the scores achieved
by the Class of 1963 were superior to any of the pre-
vious classes. These tests, which were administered to
the graduating classes of 230 schools, clearly demon-
strated the high quality of the Academy product. The
Academy seniors ranked second in Natural Sciences,
first in Secial Sciences, and third in Humanities. The
number-one Cadet in the graduation order of merit,
Sam W. Westbrook, 11, was named a Rhodes Scholar.
In the fall of 1962, the Academy was granted aceredi-
tation by the Engineer’s Council for Professional De-
velopment, making the Air Force Academy the frst
of all the various service academies to receive such
recognition.

During its 1962-63 intercollegiate athletic season,
the Air Force Academy, competing in fifteen different
sports, won 112 of its 174 meets. Most impressive was
the fencing team which went undefeated for the third
consecutive vear and placed a high third in the NCAA
Fencing Touwmnament. This touwrnament marked the
first time the Academy had ever been the site of a
NCAA meet and also provided the Falcons with two
of the seven “All-American” titles earned during the
year,
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On June 5, 1963, President John F. Kennedy deliv-
ered the Commencement Address. Of the 499 grad-
uates, 371 went into pilot training, fourteen entered
navigation training, thirty-nine took technical train-
ing, and nineteen entered the AFIT Regular Graduate
Program. Twenty-nine graduates entered a special
seven-months” Master’s Degree Program, fourteen
majoring in Astronautics and fifteen in International
Relations. Ten graduates received special scholarships:
one was a Rhodes Scholar, five received National
Science Foundation scholarships, three Fulbright
scholarships, and one a Woodrow Wilson fellowship.
One graduate was given a direct-duty assignment to
research and development, one graduate was to go to
law school under the Judge Advocate General Pro-
gram, and five were to go to medical school under
the Surgeon General Program. Nine graduates were
appointed to other services: five to the Marine Corps,
three to the Navy, and one to the Army. One graduate
was disqualified for commission because of medieal
redasons.

The Cadet Chapel is to be completed in the summer
of 1963 and dedicated in the fall. The 40.000-seat
stadium, built with funds raised from public subserip-
tions, was dedicated with impressive ceremonies in
October 1962, The Colorado Astronautical Research
Laboratory, established in October 1962 as a detach-
ment of the Office of Aerospace Research, was re-
named the Frank ]. Seiler Research Laboratory.

To aid top management in improving the quality
and effectiveness of the Academy’s mission, General
Warren initiated Operation Bottom Dollar in August
1962. This program is a command version of the Air
Force-wide operation “Money Tree.” It has three ob-
jectives: cost reduction, dollar conservation, and man-
agement improvement.—END
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SAGINAW STEERING GEAR DIVISION

WRITE TODAY FOR DESIGN CUIDE
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A level bed
for Titan II's
Beautyrest

While Titan II silos are hard sites, each missile is
cradled by sixteen giant springs. This system isolates
and protects the Titan from ground shock waves
following a nuclear near miss. As soon as the earth
stops its “crazy waltz”. four Saginaw Ball Bearing
Screws level the war-ready missile and its firing ring.

Next — blast off!

The contracts for the Titan Silo Shock lsolation
System were awarded to Korfund Dynamics Corpo-
ration, Westbury, Long lsland — who designed the
original shock isolation system — and Precision
Products Division, Western Gear Corporation, Lyn-
wood, Calif. Both of these contractors chose Saginaw
b/b screws for the equalizing jack assemblies.

The b/b screws used are standard catalog items.
They have an efficiency of more than 90% which
allows the use of smaller drive motors. Since the
svstem iz electro-mechanical, stepless control over
the entire length of the screw stroke is achieved
without complex metering or control valves.

Chances are your problem isn't one of providing a
“feather bed for a bird.” But, if it requires actu-
ators, it will probably pay you to contact our Chief
Applications Engineer.

(pesine SCREWS and SPLINES

GENERAL MOTORS CORPORATION - SAGIMNAW, MICHIGAN




Keeping the Air Force’s books balanced is a
full-time job for the Finance Center, a separate
operating agency with 1,314,962 customers

in ninety-nine countries or US possessions . . .

AIR FORCE

ACCOUNTING AND
FINANCE CENTER

HE AIR Force Accounting and Finance Center at
Denver, Colo., is the headquarters for the world-
wide USAF fiscal network.

It is primarily a service organization—one whose
technical supervision of accounting and finance mat-
ters supports the global nature of aerospace power that
the United States Air Force represents today.

In carrying out its responsibility for technical super-
vision of the Air Force Accounting and Finance net-
work, the Center's primary goal is to furnish Head-
gquarters USAF with valid and timely data on dollar
obligations and expenditures. Supporting the network,
the Center furnishes technical advice and guidance:
interprets legislation, regulations, and policies; and
motivates compliance by furnishing specific interpreta-
tions and clarifications for the progressive resolution
of specific operating problems.

Through their major air commanders, field account-
ing and finance offices report to the Center. It is here
that the myriad accounting fisures are assembled to
give a meaningful report of the financial status of the
Air Force—so that important decisions can be made
by the Air Staff to cope with the rapidly changing Air
Force requirements throughout the world.

The Center’s work is a voluome one—a constant chal-
lenge to administrative management.

Over-all, the Center serves 1,314 982 customers in
ninety-nine countries and US possessions. AFAFC's
centralized activities include issuing 440,000 checks to
more than a million allotment and retired-pay cus-
tomers; issuing 109,000 savings bonds monthly and
another 160,000 bonds quarterly. Some 6,400 reports
are processed monthly—producing more than 300 ac-
munting and management reports. These are - dis-
patched each month—183 to Hq. USAF, sixty-four
DoD, thirty-four Treasury, ten major commands, eight
Bureau of the Budget, and thirty-four other.

Annually, 1.9 million pay records are received,
501,000 of which are examined in detail. From these

AlR FORCE Mogazine = September 19463

Brig. Gen. Thomas P. Corwin was
named Commander of Air Foree Ae-
counting anid Finanee Center in March
after a year as Viee Commander under
Maj. Gen. Panl W. Scheidecker. An
ROTC graduate of the University of
Maryland., General Corwin has devoted
his eareer to the comptroller feld, was
Comptroller and Assistant Viee Com-
mander AFSC, before going 1o AFAFC,

pay records, Federal Insurance Contribution Act pay-
ments of $138 million, and federal income withholding
tax of $257 million is computed and paid directly to
Social Security Administration and the Internal Reve-
nue Service.

To support this production effort, 1,839 employees—
fitty officers, forty-six airmen. and 1,743 federal civil
service workers—are employed at the Center. Annual
salaries amount to $125 million—8$.8 million to Air
Force members and $11.7 million civilian pay.

The Center made important cost savings during FY
'63. Conversion to data processing resulted in equip-
ment savings of $150.000 and a manpower reduction
of forty-nine spaces.

The Center had a key role recommending legislation
authorizing accounting and finance officers to issue a
single check in favor of banking institutions for de-
posit to the accounts of individual AF members and
civilians. Dollar saving is estimated at $207.000.

Looking forward to FY ‘64, the Center will be con-
cerned with these major objectives:

1. Development of the Air Force-wide acerued mili-
tary pay system.

2. Improved support of the total Air Force mission
through responsive financial management data re-
porting,

3. Provide top service to the worldwide accounting
and finance network through constant analysis and re-
finement, systems improvement, and modernization,

In summary, the management techniques utilized at
the Center through quality examination. financial re-
ports compilation, claims adjudication. and advisory
services are vital control tools to ensure that Air Force
monies are appropriately used and accounted for,

And most important, the Center constantly seeks to
accomplish its allotments, retired pay. and claims adju-
dication promptly and effectively—giving service to
Air Force members in the handling of their family
responsibilitics, —Esp
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One of USAF's separate operating agencies,

ACIC has the challenging assignment of providing

everything from the latest aeronautical

charts to large-scale maps of the moon . . .

AERONAUTICAL
CHART AND
INFORMATION

CENTER

around the earth, launching missiles to strike tar-

gets thousands of miles away, flving routine mis-
sions anywhere on the earth’s surface, and supporting
many special emergency missions are just a few of our
nation’s aerospace activities that require the USAF
Aeronautical Chart and Information Center’s (ACIC)
publications.

This presents a challenge, not only to the imagina-
tion but to the skills of ACIC’s technicians who design
and produce these cartographic products in support
of the ACIC mission.

ACIC's mission is to provide the Air Force with
aeronautical charts, air target materials, flight informa-
tion publications, geodetic missile data, astronautical
and geophysical charts and reference materials, and to
operate and maintain the USAF Central Print and
Index Library and the Department of Defense deposi-
tory of aerial, radarscope, and ground photography.
Organizationally, ACIC is a separate operating agency.

L{NDING men on the moon, orbiting astronauts

Accurncy is vitul to technicians of ACIC. Cartographers
in the command’s editing sections thoroughly cheek and
edit every assignment at the eompletion of cach major
production phazse to ensure quality and effectiveness,

Col. John G, Eriksen, who assumes com-
mand of the Aeronautical Chart and
Information Center this month, sue-
ceciding Brig, Gen, Stebbins W, Grif-
fith, is a 1937 graduate of the US
Military Academy. A wartime homb
group commander, he was air attaché
in Poland in 1949-51, later served in
intelligence posts, recently as Com-
mander of European Security Hegion.

In order to fulfill the requirements of its mission,
ACIC is organized with a headquarters, a production
and distribution plant, a Washington, D. C., office,
and units in Europe, the Far East, Panama, and Alaska.

The headquarters and plant are located at the his-
toric Second and Arsenal Sts. site in St. Louis, Mo.

ACIC’s Washington, D. C., office performs liaison
with the mapping and charting agencies located there,
procures source data in support of ACIC production
programs, and maintains and operates the Central
Print and Index Library and the DoD depository of
aerial, radarscope, and ground photography.

The overseas units support aeronautical charting
requirements of US commands within their areas of
responsibility and produce all flight information pub-
lications necessary for safety of military flights within
those areas.

Within the ACIC primary mission there are four ma-
jor program areas of production and related services:

e Air Target Materials.

o Air Navigation and Planning Charts.

® Flight Information Publications,

® Services.

Air Target Materials include 1:200,000 and 1:50.-
000 scale air target charts and mosaics and missile
target data sheets which graphically and textually
position potential military objectives for air or missile
attack.

Air Navigation and Planning Charts are used for
preflight planning as well as in-flight operations
throughout the world. These charts include the 1:250.-
000 scale Aeronautical, 1:500,000 Pilotage, and 1:-
1,000,000 Operational Navigation Charts as well as
1:2,000,000 Jet Navigation Charts, 1:5,000,000 Global
Navigation Charts, and manv others.

Flight Information Publications (FLI Ps) cover the
free world. They include the basis for planning, en-
route, and terminal phases of flight and provide com-

(Continued on page 173)
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DeliverAbility

Over 12 years ago, Brooks & Perkins started
to develop an Aerial Delivery (air-drop) Sys-
tem for the U.S. Air Force and U.S. Army.
Today it is a reality —designed, developed and
produced by Brooks & Perkins, and in use on
the C-130. In this same short span of years,
Brooks & Perkins has also become recognized
for its capabilities and experience in the use of

light weight and space age metals for satellites
—gun turrets—nose cones and special forming
of these exotic metals. The ability to develop
and to deliver is why Brooks & Perkins is
known for its DeliverAbility.

Write today for your copy of the [
new 36 page illustrated booklet
entitled, " COUNTDOWN™'.

C b...p BROOKS & PERKINS, ..m/m o e o s




HOW TO LAND A JET WITHIN 1,000 FEET OF RUNWAY :

ARREST THIS F-100 AT 158 MPH

You're looking at photos taken at Edwards AFB, Calif.. during a series of tests conducted on the
E. W. Bliss Model 4005 (BAK-12) arresting gear. During the test series, Air Force jet fighters
slammed into the steel cable runway pendant of the arresting gear at speeds of 118 to 184 mph. at
five minute intervals. It stopped them all, safely and smoothly, in from 700 to 950 feet from point
of engagement.

The BAK-12...designed for high-energy arrestments on short runways, where high incidence
of overrun is anticipated, is the most versatile aircraft arresting gear available. It is air-transportable
...installed within four hours...will handle aircraft of a wide range of weights.

The BAK-12 is one of the aircraft arresting gear systems developed by E. W. Bliss to end
runway overruns in emergency, operational and expeditionary situations.

For the full story on E. W. Bliss aircraft arresting gear, write to:

E. W. BLISS COMPANY

AIRCRAFT LAUNCHING AND RECOVERY EQUIPMENT DIVISION B I- | S S

DREXEL HILL, PENNSYLVANIA SINCE 1857

CORPORATE OFFICES: CANTON, OHID




AERONAUTICAL CHART AND INFORMATION CENTER CONTINUED

plete current air-traffic control and air-navigation data
for all weather operations of the US military air forces.

Miniaturized cartographic items such as tactical
situation displays for the F-106, and aeronautical video
mapping plates for ground control of flights are among
the many items produced for new weapon systems
developed to improve the US military posture and
safety of Hight,

Early in the development of Project Mercury, ACIC
was asked, because of its quarter of a century of ex-
perience in charting the earth, to provide cartographic
support to the National Aeronautics and Space Ad-
ministration {NASA ). The Mereury Orbit Chart, Mer-
cury Simulator Graphic, Mercury Test Charts, and
Mercury Recovery Charts were developed and pro-
duced by ACIC. These ACIC products are used by all
US Astronauts in both the training and operational
phases of spaceflight.

Additionally, ACIC is charting the moon for NASA.

A Lunar Atlas, Lunar Reference Mosaic scale 1:5,000.-
000 and 1:10,000,000, and several Lunar Aeronautical
Charts at 1:1,000,000 scale have been produced by
ACIC,

Looking further into the future, ACIC has, with the
Air Force Cambridge Research Laboratory and Lowell
Observatory, published a Photographic History of
Mars (1905-1961) and has recently produced a chart
of the planet Mars at a scale of 1:35,000,000 for use
by our nation’s space planners,

As even more sophisticated weapon systems and
space vehicles are developed, ACIC will be required
to maintain and continually improve its cartographic
capabilities to ensure the availability of accurate aero-
space charts and other navigational devices necessary
to accurately position and operate them. This requires
a continuing knowledge of the state of the art and of
new aerospace developments before they become
operational —Exp

A separate operating agency, USAF's Office
of Aerospace Research searches for
scientific building blocks that will be

needed to develop future weapon systems . . .

OFFICE OF
AEROSPACE

RESEARCH

its establishment as an independent command in
April 1961, has been responsible for the manage-
ment of research programs in all scientific areas of
interest to the Air Force as well as for a limited portion
of Air Force exploratory development. With minor
exceptions, OAR is not concerned with solving specific
military problems. Rather, its mission is to acquire
new fundamental knowledge in areas of clear military
potential—in a sense, to provide scientific “building
blocks” that will be needed for the development of
future weapon systems, including systems whose exact
nature and function ean be only dimly guessed at as
of now.
OAR performs its mission through both extramural

THE Office of Aerospace Research (OAR), since
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Maj. Gen. Don R. Ostrander, Com-
mander of the Office of Aecrospace
Research since September 1962, has
been active in USAF research and
development for 15 years. A 1957
West Point graduate, he went into mis-
sile development after wartime service
as an armament officer, was Viee Com-
mander of AFSC’s Ballistie Svstems Di-
vision before taking command of OAR.

(grant, contract) and in-house research. It has ten
subordinate elements, ranging from the Latin Ameri-
can Office of Aerospace Research at Rio de Janeiro to
the Churchill Research Range on the shores of Hudson
Bay, but the bulk of its resources are concentrated
in three organizations. One of these, the Air Force
Office of Scientific Research (AFOSR) in Washington,
D. C,, is the principal Air Force agency for support
of research by outside investigators. The in-house re-
search is conducted chiefly by two OAR lahoratory
complexes: the Air Force Cambridge Research Labora-
tories (AFCRL) at Hanscom Field, Mass., and the
Aerospace Research Laboratories (ARL), at Wright-
Patterson AFB. Ohio.
{Continued on following page)
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OFFICE OF AEROSPACE RESEARCH

CONTIMNUED

The research efforts sponsored by AFOSR during
fiscal year 1963 covered a very wide range of topics,
from the effects of hypnosis as a mechanism for con-
trol of human behavior to the direction of arrival of
gamma ravs from space. The results of one research
effort in the field of mass transfer cooling, recently
completed, promise to reduce the heat transfer to re-
entry vehicles by fifty percent. Another investigation
supported by AFOSR, making use of microchemical
techniques for studving the content and compaosition
of ribonucleic acid (BRNA) of nerve cell nuelei in the
brain, has demonstrated certain changes that occur
in connection with the learning process. Understanding
of learning in chemical terms may, of course, lead to
new wavs of influencing mental functions.

An AFOSR-supported team at Johns Hopkins Uni-

At DAR’s Cambridge Research Lab, computer research com-
prises n large segment of the research progrom. Shown
i= u sperialized computer designed to trace the pathways
taken by electromagnetic energy as this energy propagates
from a transmitter to receivers loeated around the earth.

versity discovered a new fundamental particle, the eta
meson; and a similar group at MIT, by demonstrating
the maser-laser characteristics of III-V compounds
such as indium arsenide, has opened the way for tech-
nological exploitation of a new class of substances in
the development of these highly important devices.
Alsa at MIT, in 1963, OAR Commander Maj. Gen. Don
Ostrander helped to dedicate the National Magnet
Laboratory, a new facility capable of generating the
strongest magnetic fields ever available for research
purposes. The construction of this facility was finan-
cially supported by AFOSR, and AFOSR will continue
to assist its operation.

AFCRL is much the largest element of OAR, with
over half the assigned personnel. AFCRL scientists
during fiscal 1963 provided much of the data that went
into a revised version of the US Standard Atmosphere,
and at the same time were analyvzing the probable
effects of ionizing radiation on Martian life. The design
and instrumentation of the Starad satellite, launched
to measure the intensity of trapped radiation origi-
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nating from the July 9, 1962, Starfish nuclear de-
tonation, was an AFCRL activity. AFCRL likewise
developed the high-intensity strobe light and global
camera network used in the interagency ANNA geode-
tic satellite program.

Meanwhile, rocket experiments sponsored either
wholly or partially by AFCRL were producing new
data on a wide variety of research topics. For example,
rockets fired from White Sands Missile Range revealed
an unexpected source of soft X-rayvs which approach
the earth from outside the solar system. Other rockets,
fired over northern Sweden, produced evidence that
noctilucent clond particles at extreme altitude were
of extraterrestrial origin and ( surprisingly ) were coated
with ice or supercooled water,

The upper-atmosphere and space experiments of
AFCRL, which are backed by a large program of
theoretical work and related laboratory tests, inevita-
bly attract the largest share of public attention. How-
ever, they form only one aspect of the AFCRL mission,
which also includes significant research in such fields
as computation and communication sciences and solid-
state materials.

ARL scientists during the same period were investi-
gating such diverse topics as ductile ceramics, hyper-
sonic wind-tunnel techniques, and mathematical phy-
sics, One of the Relds in which ARL contributions
attracted wide attention even outside the Air Force
was gas chromatography of metal chelates. Gas chrom-
atography is one of the newest analvtical techniques,
permitting complete and extremely rapid analysis of
a mixture of manv compounds. Metal chelates consist
of organic groups which are attached to inorganic ions
for ease of analysis. and they offer many promising
applications in maser development and other technical
areas of Air Force interest. What ARL scientists did
was to adapt certain metal chelate complexes to chem-
ical separation by the gas chromatographic technique,
and the success achieved there inspired the initiation
of similar work at industrial and university labora-
tories.

Still another field of substantial accomplishment
was arc physics. Because of the many possible appli-
cations of plasma jets, heated by electric ares, in elec-
trothermal space propulsion, simulation of reentry
conditions, and so forth, there has been a rapid growth
of interest in this field; but the development of plasma-
jet generators has so far been largely empirical in
niture, Hence, much fundamental research, both theo-
retical and experimental, is urgently needed, and ARL
is one of the erganizations most actively working to
meet that need.

It should be added that the specific contributions
made to scientific research are not the sole justification
for the existence of in-house programs. Equally im-
portant is the role of in-house research laboratories
in giving the Air Force an independent scientific com-
petence. Thus the ARL and AFCRL staffs also aet as
a panel of gualified experts to advise Air Force de-
velopment organizations, and in a much broader sense
serve as i necessary link between new science on the
one hand and aerospace technology on the other.—Exp

AlIR FORCE Mogorine * Seplember 1943




i s
: ..\‘ ,.-.‘.'v‘“ ~X) 5//!‘.‘ é%ﬁ \ &
I Y :" A\ 248

§
. AS)

22 WL LI

Fly TWA to the
Air Force Association Convention

and Aerospace Panorama
Sheraton-Park Hotel, Washington, Sept. 11-14

You're never far from a swift TWA flight to Wash- vacation tours to choose from, before or after the
inghm. levst::p or direct service from ||m|'nr conventon, Take your convention tn'P on TWA, the
eastern and western cities. Luxurious First Class or only airline serving 70 U.S. cities and 15 world
thrifty Coach. If you prefer “Fly now—pay later,”  centers overseas. For reservations, call your nearest
just 10% down. Many “TWA Adventures/USA” Trans World Airlines office, or your travel agent.
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PRIVATE LINE TO ANYONE...ANYWHERE.. ANYTIME
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Office of the
SECRETARY
of the AIR FORCE |

Secretary of the Air Force
Hon, Eugene M. Zuckert

An AIR FORCE Magazine Photochart
(As of August 15, 1963)

Undersecretary of
the Air Force
Hon. Brockway McMillan

Y
. S

Ass't Secretary of Ass't Secretary of Ass't Secretary of
the Air Force (Materiel) the Rir Force the Air Force

Hon. Joseph S. Imirie (Research and Development) (Financial Management)
Hon. Alexander H. Flax Hon. Meil E. Harlan

._.
s

| Special Ass't Administrative Ass't General Counsel
for Installations for Manpower, Persannel, John ). McLaughlin Department of the Air Force
Alan . McCaone and Reserve Forces Gerritt W. Wesselink (acting)

Benjamin W. Fridge

™

’ .‘1’! S

- 5
b ¥y. y
Directer, Office of Director, Office of Director, Dffice of
Legislative Liaison Information Space Systems
Maj. Gen. Maj. Gen. William K. Martin Brig. Gen. John L. Martin, Jr.

Perry M. Hoisington, 11
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USAF COMMANDERS IN SPECIAL ASSIGNMENTS

The UNITED STATES
AIR FORCE

Commander in Chief, Commander in Chief,

North American Alaskan Command
GDM MAND and STAFF Air Defense Command Lt. Gen. Raymond | Reeves
Gen. John K. Gerhart Hy. Elmendari AFB, Alaska

Hq. Ent AFB, Colo.

(.

Chief of Staff ¥ice Chief of Staff Ass't Vice Chief of Staff
Gen. Curtis E. LeMay Gen. William F. McKee Maj. Gen. John K. Hester

- Py 19 A
Chief Scientist, USAF The Inspector General The Judge Advocate General  Chairman, The Surgean General

Dr, Robert W. Buchheim Lt. Gen. John D. Ryan Maj. Gen. Albert M. Kuhfeld  Scientific Advisery Board Maj. Gen. Oliver K. Niess
Dr. H. Guyford Stever

)

’g . 4 -3 = |

Ass't Chief of Staff, Ass't Chief of Staff Chief of Air Force Chaplains  Secretary of the Air Staff Director, The Secretariat
Intelligence for Reserve Forces Maj. Gen. Robert P. Taylor Col, Benjamin B. Cassiday Col. Felix M. Rogers
Brig. Gen. Jack E. Thomas Maj. Gen. Curtis R. Low

3

E? o I;_‘;F ¢ : T/ .

'y
Director, Administrative Executive Secretary Executive Secretary, Executive Secrefary, Chief, Operations
Services The Air Force Council The Rir $taff Board Designated Systems Analysis Office
Col. Robert J. Pugh Col. Albert ). Wetzel Col. Campbell Palfrey, Jr. E"E“?T'Fm“ Paul A. Hower
I. Carlo R. Tosti
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the
DEPUTY
CHIEFS
of
STAFF
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4

Comptraller
of the Air Force
Lt. Gen. Frank A. Bogart

o

B4

Deputy Chief of Staff,
Pragrams and Requirements
Lt..Gen, William H. Blanchard

Deputy Chief of Staff,
Personnel
Lt. Gen. William 5. Stone

Deputy Chief of Staff,
Research and Development
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

o

Deputy Comptraller
of the Air Force
William B. Petty

Bss't DCS/PER
Maj. Gen. Hewitt T. Wheless

Ass't DCS/P
Maj. Gen. Cecil H. Childre

Ass't DCS/RED
Maj. Gen. Harold C. Donnelly

\

Ass't DOS/SEL
Maj. Gen. Joseph R. Holzapple

Ass't DCS/PEP
Maj. Gen. Horace M. Wade

Ass't Comptraller
of the Air Force
Brig. Gen. Elbert Helton

Special Ass't to the DCS/PER
Col. Lavrence H. Macauley

Ass't for Personnel Systems
Col. A. Kenneth Swanson

Ass't for Nuclear Energy
Col. William A. Tesch tacting)

E
wii
by

Ass't for Logistics Planning
Brig. Gen. Faul L. Barton

Director of Plans
Maj. Gen.
John W, Carpenter, 111

%

7

Auditor General
Brig. Gen. William W. Veal,

Ass't for Weather
Col. Nicholas H. Chavasse

Director of
Civilian Personnel
John A, Watts

Ass't for R&ED Programming
Col. Philip J. Maher

-

y

hss't for
Materiel Programming
Col. Samuel Hale

Director of Dperations
Maj. Gen. Jamie Gough




Chief of Director of Accounting Director of Budget Director of Data Automation Director of Status Analysis
Data Services Center and Finance Maj. Gen. Jack G. Merrell Brig. Gen, Col. Jerome P. Dufour
Col. Howard T. Boyd Maj, Gen, Paul W, Scheidecker Lowis B. Grossmith, Jr.

Director of Director of Civil Engineering Directar of Command Director of Manpower and Director of
Aerospace Programs Maj. Gen. Robert H. Curtin Contral and Communications Organizatien Operational Requirements
Maj. Gen. Robert J. Friedman Maj. Gen. ). Francis Taylor Maj. Gen, Benjamin 0. Davis, Jr. Maj. Gen. William W. Momyer

Director of Military Personnel  Director of Personnel Planning  Director of Personnel Training  Directer,
Maj. Gen. George B. Greene Maj. Gen. Thomas E. Moore and Education Women in the Air Force
Maj. Gen. James C. McGehee Col, Elizabeth Ray

. Directar of Directar af
Director of Development Develepment Planning Science and Technology
Maj. Gen. Richard D. Curtin Maj. Gen. Andrew J. Kinney Brig. Gen. James T. Stewart

An
AIR FORCE Magazine
Photochart
(As of August 15,
1963)
Ass't for Director of
Mutual Security Maintenance Engineering Director of Procurement Policy  Director of Production
Maj. Gen. Joseph D. Caldara Brig. Gen. Lawrence F, Loesch  Brig. Gen. Marion C. Smith Brig. Gen. Harry E. Goldsworthy

o

Sup_plr and Services Directer of Transpartation
Maj. Gen. Melvin F. McNickle  Brig. Gen, Edgar W. Hampton
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the
MAJOR
COMMANDS

Air Defense Command Military Air Transport Service  Commander in Chiel,
Lt. Gen. Herbert B. Thatcher Gen, Joe W, Kelly Strategic Air Command
Hq. Ent AFB, Calo. Ha. Scott AFB, 1l Gen. Thomas 5. Power
Hyg. Offutt AFB, Neb. a

Air Force Logistics Command  Air Force Systems Command Air Force i Tactical Air Command

Gen, Mark E. Bradiey, Jr. Gen. Bernard A. Schriever Communications Service Gen. Walter C. Sweeney; Ir.
Hg. Wright-Patterson AFB, Hg. Andrews AFB, Md Maj. Gen. ) Ha. Langley AFB, Va.

Ohio Kenneth P. Bergquist

Hy. Scatt AFB, il

Air Training Command Alaskan Air Command USAF Southern Command Commander in Chief,
Lt. Gen. Robert W. Burns Maj. Gen. James C. lensen Maj. Gen. Robert A. Breitweiser United States Air
Hg. Randolph AFB, Tex. Ha. Elmendaorf AFB, Alaska Hag. Albrook AFB, Balboa, C.Z.  Forces in Europe

(45 of September 30, 1963)  Gen. Gabriel P, Disosway
Hg. Lindsey AS,
Wiesbaden, Germany

Air University USAF Security Service Headquarters Command Commander in Chief,
Lt. Gen. Troup Miller, Jr. Maj. Gen. Richard P. Klocko Maj. Gen. Brooke E. Allen Pacific Air Forces
Ho. Maxwell AFB, Ala. Hg. San Antonio, Tex. Hg. Bolling AFB, D. C. Gen. Jacob E. Smart

Hy. Hickam AFB, Hawaii

SEPARATE OPERATING AGENCIES

Aeronautical Chart Air Force Accounting  Commander, Superintendent, =l Continental Air Command

and Information Center and Finance Center Office of Aerospace Research United States o LL Gen.

Col. John G. Eriksen Brig. Gen. Mai. Gen. Don R. Ostrander  Air Force Academ : Edward J. Timberlake

St. Louis, Mo. Thomas P. Corwin Washington, D. C. Mag. Gen. Robert H. Warren Hag. Robins AFB, Ga.
Denver, Caolo. Colorado Springs, Colo. I».-
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15th Air Force
Lt. Gen. Archie ). Old, Jr.
Hq. March AFB, Calif.

2d Rir Force
Lt. Gen. David Wade
Haq. Barksdale AFB, La.

Bth Air Force
Lt. Gen. Joseph ). Nazzaro
Hg. Westover AFB, Mass.

Tth Air Division
Maj. Gen.
Charles M. Eisenhart

Hg. High Wycombe, England

3d Air Division
Brig. Gen. Harold W. Ohlke
Hg. Andersen AFB, Guam

1st Strategic

Aeraspace Division

Maj. Gen. Selmon W. Wells
Ha. Yandenberg AFB, Calif.

Sth Air Force
Maj. Gen,

Richard T. Coiner, Ir.
Hg. Shaw AFB, 5. C.

&

18th Air Force
Maj. Gen. Henry Yiccellio
Ha. Seymour Johnson AFB, N. C.

12th Air Force
Maj. Gen. Fred M. Dean
Hg. Waco, Texas

322d Rir Division
(Combat Cargo)

17th Air Force
Maj. Gen. James V. Edmundson
Hyq. Ramstein AB, Germany =~

3d Air Force
Maj. Gen. Romulus W, Puryear
Hg. South Ruislip, England

Col. Charles W. Howe
Hq. Evereux-Fauville AB, France

315th Air Division
{Combat Cargo) ;
Brig. Gen. Richard H. Ellis
Hg. Tachikawa AB, Japan

Sth Air Force
Lt. Gen. Maurice A, Preston
Haq. Fuchu AS, Japan

13th Air Force
Maj. Gen. Sam Maddux, Jr.
Hug. Clark AB, Luzon, P.L

3d Reserve Region
Brig. Gen. Wilbur W. Aring
Hg. Dobbins AFB, Ga.

1st Reserve Region
Brig. Gen. Royal Hatch
Ha. Stewart AFB, N. Y.

2d Reserve Region
Brig. Gen. James H. Isbell
Hg. Andrews AFB, Md.

Sth Reserve Region
Cal. Clinton W, True
Hg. Selfridge AFB, Mich,

4th Reserve Region
Brig. Gen. James L. Riley
Hg. Randolph AFE, Tex.

Gth Reserve Region
Brig. Gen. Jack A, Gibbs
Hg. Hamilton AFB, Calif.

16th Air Force
Maj. Gen. James B. Knapp
Hq. Torrejon AB, Spain

the
OPERATIONAL
FORCES

An AIR FORGE Magazine Photochart
(As of August 15, 1963)
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Gloser 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."”).




B-26 INVADER—stalwart of the Korean War, when its night-
bombing runs altermnated with day sorties of fighter-bombers to
maintain  24-hour-a-day pressure on Chinese Reds, has been
recalled to active duty for Air Commando use in guerrilla war-
fare. The 14 forward-firing .50-caliber machine guns in the B
model used in South Vietmam can literally cut through a jungle.
Radar equipment makes it potent at night or in bad weather,
Air Commandos also employ glass-nosed B-26s accommodating
a bombardier-observer in 81-'.".::: of & nose-mounted guns. Con-
tractor: Douglas Aircraft Co. Powerplant: 2 Pratt & Whitney
R2800-79 engines. Powerplant/hp thrust: 2,000 hp, Dimensions:
span 70 ft., length 51 ft. 3 in., height 18 ft. 5 in. Bomb load:
6,000-1b. capacity in bomb bay; can carry rockets on wing
mounts. Armament: § .50-caliber guns in wings, all models; in
addition, B model has 8 .50-calibers in nose. Armament may be
modified to carrv cameras on reconnaissance missions. Crew:
3 or 4, depending on mission. Maximum takeolf weight: 40,000
Ib. Primary using command: Tactical Air Command.

B-47 STRATOJET—medium-jet bomber, oldest of USAF's
three strategic bombers, employed in SAC since late 1940s. First
flown in December 1947, it has playved important strategic rola
for 15 vears. Production completed late in 1956. Now bein
gradually phased out as a bomber, it is used also for photo an
electronic reconnaissance and has recently been modified for
use as WEH-47 by Air Weather Service. Also used as drone air-
craft (QB-47E). With air-to-air refueling, B-47 can fly inter-
continental distances. Contractor: Boeing Airplane Co. Power-
plant: 6 General Electric J47 turbojets. Powerplant hp/thrust:

186

GALLERY OF
USAF WEAPONS

B-58 FUELING

6,000 Ib. each engine (7,200 Ib. wet). Dimensions: span 116 ft.,
length 107 £, height 28 ft. Speed: over 630 mph. Ceiling: above
40,000 ft. Range: bevond 3,000 mi. Bomb load: more than
20,000 1b. Armament: 2 20-mm. cannon in tail turret. Crew:
3—pilot, copilot, navigator-bombardier (RB-4TH also carries
3 electronics operators in converted bomb bay). Maximum gross
takeoff weight: 230,000 lb, Primary using commands: Strategic
Air Command, Military Air Transport Service (AWS).

B-50 SUPERFORTRESS—originally a replacement for B-29
bombers, now used as tanker (KB-50] and K) or in photo or
wenther reconnaissance (RB-50F, WB-30D), Tankers employ 2
J47-CE-23 jet engines in addition to 4 piston engines for greater
speed and altibade, Contractor: Boeing Airplane Co.: modifica-
tions by Hayes Aircraft Co. Powerplant: 4 Fratt & Whimey
R4360-35 piston engines; 2 General Electric J47 turbojets on
J and K models. Powerplant hp/thrust: reciprocating engines,
3,300 hp each; turbojets 5,620 Ib. each. Dimensions: span 141
ft. 2 in., length 99 f., he:i%hst 32 fr. T in. Speed: over 400 mph
with jets. Ceiling: about 35,000 ft. Range: beyond 2,000 mi.
Cargo capacitv: over 20,000 lb, Crew: 6 {10 in WB-50 and
RB-30). Maximum gross takeoff weight: 173000 b, Primary
lsuing commands: Tactical Air Command, Military Air Transport

ervice,

B-52 STRATOFORTRESS—strategic heavy bomber; main-
stay of USAF manned-bomber deterrent strength. Prototype
few in April 1952, Taotal of 744 B-525 produced from A through
H models; production ended June 1962, Later models carry 2
M-28 Hound Dog air-launched nuclear missiles under wings,
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in addition to internal bomb load. G and H models are dis-
tinguishable from carly types by shorter vertical tail, redesigned
wing incorporating integral fuel tank, H model has turbofan
engines, yielding 12 percent better fuel consumption while
eliminating water injection. Contractor: Boeing ﬁlrﬁl:m«e Co.
Powerplant: 8 Pratt & Whitney J37-P-19W turbojets. B through
E models; J57-P-43, F and G models; 8 Pratt & Whilney TF-
33-P-35, H model. Powerplant hp/thrust: up to 13,750 Ib. each
engine: H model, 17,000 Ib. (Hound Dog engines of 7,500-1h.
thrust can be used on takeoff.) Dimensions: model A-F, span
185 ft., length 156 [t., height 48 ft.; model G-H, span 185 ft.,
length 157 ft., height 40 ft. 8 in. Speed: over 630 mph. Ceiling:
above 50,000 ft. Range: A-F, bevond 6,000 mi.; G, bevond 7,500
mi.; H, beyond 9,000 mi, Bomb load: more than 20,000 b,
Armament: 4 .50-caliber machine guns in tail, 2 M-28 Hound
Dog missiles under wings, Crew: 6. Maximum gross takeoff
weight: ranges from 350,000 1b. in A and B models to 488,000
Ib. in H model. Primary using command: Strategic Air Com-

mancl.

B-57 CANBERRA — light bomber, now used primarily for
reconnaissance. US wversion of British Canberra bomber, First
US model flew in July 1953, production ended in 1959 with
total of 403 built m US in A through E models. Contractor:
Martin Co. Powerplant: 2 Wright 165-5 turbojets, except RB-
57D which uses 2 Pratt & Whitney J57-37As. Powerplant
hp/thrust: 7,200 Ib. each; D model, 10,000 Ib. each. Dimen-
sions: A, B, C, E models, span 64 ft., length 65 ft. 6 in., height
16 ft.; D model, span 106 ft., length 67 ft. 10 in., height 16 ft.
Speed: over 800 mph. Ceiling: over 43,000 ft. Range: bevond
2,000 mi, Bomb load: 5,000 b, Armament: § wing-mounted _50-
caliber machine guns or 4 20-mm. cannon, plus 8 5-in. rockets
or napalm on winf prlons; RB-5TD equipped for electronic
reconnaissance, with nose, tail, and wingtip racomes. Crew: 2;
1 in RB-57D. Maximum gross takeoff weight: 50,000 Ib, Pri-
mary using commands: Pacific Air Forces, Air National Cuard,

B-538A4 HUSTLER—world's fastest nuclear bomber, exceed-
ing Mach 2 at 35,000 ft. One-third the size of a B-52, it carries
nuclear weapons and part of fuel Wl"ﬂ}é" in pod under fuselage,
flics home from mission “clean.” SAC B-58 crew won 1962
Mackay Trophy for setting 3 transcontinental S]"H’!BCI[ records on
March 5, 1962—Los Angeles to New York, 2 hr. 587 sec:
New York to Los Angeles, 2 hr. 15 min. 30 sec.; round trip,
4 hr. 41 min. 15 sec., averaging 1,045 mph for round trip.
Another SAC B-38 crew won 1961 Mackay T'I:'{Ip"?:" for New
York to Paris flight, averaging 1,105 mph. Two SAC wings flv
B-58:—43d of Carswell AFB, Tex,, and 305th, Bunker Hill AFB,
Ind. Contractor: General Dyvnamics/Ft. Worth. Powerplant: 4
General Electric ]79-5 turbojets with afterburners. Powerplant
hp/thrust: 15,600 Ib. with afterbumer. Dimensions: span 56 ft.
10 in., length 96 ft. 9 in., height 29 ft. 11 in, Speed: 1,380 mph
at 35,000 ft. Ceiling: over G0,000 ft. Range: intercontinental,
with midair refueling. Bomb load: nuclear weapon in disposable
g\d, Armament: 1 GE T-TIE3 20-mm. Vulcan cannon in tail.

rew: J—pilot, bombardier-navigator, defensive-svstems oper-
ator. Maximum gross takeoff weight: over 160,000 b, Primary
using command: Strategic Air Command,

B-66 DESTROYER—USAF version of Navy A-3A, primarily
used in USAF for photo and reconnaissance in RB-68A, B, C,
and WEB-G6D versions, Bomber versions B-66B and D have
been retired from active inventorv. Contractor: Douglas Adr-
ceraft Co. Powerplant: 2 Allison J71-13 turbojets. I'uwerr]ant
hp /thrust: 10,200 1b. Dimensions: span 72 ft. 8 in., length 75
ft. 2 in., beight 23 B 7 in. Sp-zl:cL 700 mph. Ceiling: over
45,000 ft, Range: over 1,500 mi. Armament/cameras: 2 20-mm.
cannon in tail of all models; RB-66B, C. full mnge of camera
equipment for day or night photography; WB-86D, special
wenther reconnaissance gear, Crew: 3, except 4 in RB-66C, 5 in
WH-6GD. Maximum gross takeoff weight: 70,000 1b. or more.
Primary using commands: US Air Forces in Europe, Tactical
Air Command,

XB-70 VALEYRIE—Alach 3 intercontinental bomber, of
which three prototypes are being built. First model originally
scheduled to fiv in late 1962 but now may not fly until early 1964
hecause of design problems. RS-7T0 reconnaissance strike version
has been canceled. Conceived in 1954, B-T0 ’rkmfzam has been
tumed on and off several times, now seems likely to end with
production of three prototyvpes, Roughly the size of a B-52,
B-7T0's takeoff weight iz 550,000 1b., 70,000 lb. more than B-52,
but weight-distributing gear armangement will enable it to
operate E:mrn B-52 airfields. Contractor: North American Avia-
tion, Inc. Powerplant: 6 Ceneral Electric YJ93-3 turbojets.
Powerplant hp/thrust: 33,000 1. each with afterburner. Dimen-
sions: span 115 M., length 170 ft. Speed: more than 2,000 mph.
Ceiling: about 70,000 ft. Range: intercontinental. Bomb load:
maore than 20,000 Th. Armament: can be fitted with wide variety
of nuclear and conventional weapons, plus electronic counter-
measure gear, Crew: 4. Maximum gross takeoff weight: 550,000
1b* Primary using command: Strategic Air Command.

(Continued on following page
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RF-B4F

F-84D

F-84F THUNDERSTREAK—once again the venerable
F-84F is gradually being retired from the active Air Force
inventory. (}r:igmahy phased out in 1958, it returned in 1961
when USAF recalled Air Guard fighter units in the Berlin
mohilization and was retained by USAF when the ANG was
released in 1962, Now one F-84F wing has moved from Chag-
mont, France, to Cannon AFB, N. M., to convert to the Me-
Donnell F4C, and other F-84F wings will convert as soon as
newer planes become available. Thunderstreaks will be returned
to the Guard for use until, in turn, ANG acquires Century series
planes. Reconnaissance version, RFP-B4F TI'lLIJ'Idf-‘fuﬂSh. is used
extensively in Air Guard. It differs from fighter version mainly
in that air intakes are in wing roots rather than nose, which is
elongated to carry cameras. Contractor: Republic Aviation Corp.
Powerplant: Wright Sapphire J85-7 single jet. Powerplant
hp/thrust: 7,200 Ib. Dimensions: span 33 ft. 6 in., length 43 ft.
4 in. (RF-84F 47 ft. 6 in.), height 14 ft. 4 in. Speed: over 600
mph. Ceiling: above 45,000 ft. Range: bevond 2,000 mi. Bomb
load: 6,000 Ib. of conventional or nuclear bombs, napalm, or
rockets, Armament: 6 50-caliber machine guns. Crew: L.
Maximum gross takeoff weight: 26,000 1b. Frimary using com-
mands: US Air Forces in Europe, Tactieal Air Command, Air
Mational Guarnd.

F-5G SABREJET—{amed congueror of the MIG-15 in Korea,
the Sabrejet has virtually disappeared from the active Air
Force, but is widely used in the Air Cuard and various models
built in the US n:ui elsewhere under license are being fown in
several free world countries. Types range from F-86A, first
flown in May 1948, to F-86L interceptor emploving SAGE data
link equipment. Contractor: North American Aviation, Inc.
([an_-;'gn licensees include Canadair, Fint, Commonwealth

Australia], and Mitsubishi.) Powerplant: F-86A, General Elec-
tric J47-1, -2, -9, -13; D, L, GE J47-17, -33; E, GE J47-13;
F, GE J47-2T; H, GE ]73-3E; K, GE ]47-33. Canadian-built
F-86fis use Orenda turbojet, Australian models the Rolls-Royce
Avon., Powerplant hp/thrust: from 5,200 Tb. in earlier models
to 9,300 1b. in H model. Dimensions: (H model) span 37 fi. 1
in., length 38 ft. 9 in., height 14 ft. Speed: over 650 mph.
Ceiling: above 50,000 ft. Range: beyond 1,000 mi. with ex-
ternal tanks, Bomb load: 2 1,000-1b. bombs, or 16 5-in. rockets,
or combinations, plus 2 additional 1,000-1b. bombs in licn of
fuel tanks. Armament: 6 .50-caliber machine guns or 4 20-mm.
ecannon in nose, Crew: 1. Maximum gross takeoff weight: 17,000
Ib. Primary using commands: Air National Guard, NATO and
SEATO nations.

F-59 SCORPION —no longer in active USAF inventory, the
Scorpion is being flown by Air National Guard interceptor units

168

F-89H

F-100C

¥
=

in US northern perimeter states. First flown in August 1848,
it has gone through numerous model changes to the H; the ]
maodel used in the Guard is actually an earlier model factory-
modified to incorporate changes up to the H. Contractor:
Northrop Corp. Powerplant: 2 Allison ]35-35 turbojets with
alterhumﬁrs,‘?nwcrp]nnt hp/thrust: about 15,000 Ib. with after-
bumer. Dimensions: span 59 ft. 8 in., length 53 ft. 4 in,, height
17 ft. 7 in. Speed: over 600 mph. Ceiling: above 50,000 ft.
Range: 2,000 mi. Armament: 104 2.75-in. rockets, AIR-2 Genie
rocket, or AIM-4 Falcon missiles. Crew: 2—pilot and radar ob-
server. Maximum gross takeoff weight: more than 40,000 b,
Primary using command: Air National Guard [ADC).

F-100 SUPERSABRE—principal weapon system of Tacti-
cal Air Command, Supersabre is the first USAF fighter to ex-
ceed the speed of sound in level flight. l".rtn!mo?}' versatile,
and with air-to-air refueling can fy long distances nonstop.
Flight of three few from England to Los Angeles in 14 hr. 5
min. I-',r;ulI}pnl for buddy-system refueling, from one F-100 to
another, F-100D is eapable of being zero-launched, F-100F is
D_ceat version for use mainly as a trainer. F-100 has been sup-
nlied to several NATO countries and to MNationalist China.
Production completed in October 1959, Contractor: North
American  Aviation, Inc. Powerplant: F-100A, C, Pratt &
Whitney J57-T; D, F, Pratt & Whitney J157-21, each with after-
burner. Powerplant hp/thrust: 16,000 Ib. with afterburner,
Dimensions: (C model) span 38 ft., length 47 ft., height 16
Speed: 822 mph at 30,000 ft. Ceiling: over 50,000 ft. Range:
bevond 1,600 mi. without refueling. Bomb load: can carry
varied mixture of conventional or nuclear bombs, plus napalm,
rockets, Armament: 4 20-mm, cannon, Sidewinder or Bl.hlpup
missiles. Crew: 1. Maximum gross takeoff weight: 30,000 Ih.
Primary using commands: Tactical Air Command, US Air
Forces in Europe, Pacific Air Forces, Afr National Guard (TAC
and ADC), NATOQ, Chinese Nationalist Air Force.

F-101 \'DﬂDDO—cmﬁ!o}'{*d in fichter, interceptor, and
reconnaissance roles with top speed approaching Mach 2.
F-101A and C are tactical fishters, 2-place F-101B is an inter-
ceptor. RF-101A and C, USAF's lastest reconnaissance planes
until RF-4C arrives, performed with excellent results in Cuba
crisis late last vear, At low level its 6 cameras take close-up
photos at 1,000 mph; at high level it can photograph a 20,000-
square-mile area in a single mission. Contractor: McDonnell
Aireraft Corp. Powerplant: A, C models, 2 Pratt & Whitney
LE'F—I.'J turbojets; B, 2 Pratt & Whitney ]537-35s. Powerplant

p/thrust: 14,500 Ib. each with afterbumer. Dimensions: span
39 ft. 7 in., length A and C, 89 ft., B, 71 ft. 11 in., height 18

{Continued on page 191)
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To Get Belter Answers, Faster. ..

EVEN THE SOIL IS REPRODUCED TO SCALE

Scale modeling—an exacting laboratory science—is help-
ing Caterpillar to strikingly telescope research time and
costs. And it has taught us much that no one ever knew
before about what happens when an earthmoving machine
meets soil.

Our Soil Mechanics Laboratory spent years developing
the miniature instrumentation, models and techniques
needed to reproduce field conditions exactly—and without
the usual uncontrollable field variables. Even soil is re-
created to scale. Using measured amounts of mixed sand,
fire clay and oil in specially built soil bins, Caterpillar

research men can reproduce a wide variety of types and
consistencies of soil for their model testing. To simulate
other soil conditions, they've employed several unusual
materials. Toothpicks, for example, have yielded informa-
tion on soil failure (breakage from digging tools) that field
studies never revealed.

The results have been beyond expectations. Models
of new designs (as small as 1/15 scale) now move guickly

through test programs that would ordinarily take months
in full-scale testing. Mew information has already led
to important new vehicle changes. And, equally impor-
tant, these laboratory technigues have produced new
knowledge—knowledge not obtainable by other techniques
—to give us better answers, faster, to future questions.

Unique research capabilities are only part of
Caterpillar's capacity to serve the defense program.
Caterpillar also seeks contracts or subcontracts for manu-
facture of machines, components or parts. For more in-
formation, contact Defense Products Department,
Caterpillar Tractor Co., Pearia, lllinois.

CATERPILLAR

Calarpillar and Col are Regisdersd Trademarks of Colampitier Tractar Co.




PROJECT “SKY MAP”

7

From high in the sky will come accurate plotting of the earth’s surface.
This will be made possible by Project ‘“Sky Map’’—the U.S. Air Force's new AN/USQ-28 geodetic
survey and photo mapping system for which the Kollsman Instrument Corporation is systems manager.
Designed for use in RC-135A jet aireraft, the system will consist of mapping cameras of advanced design,
an extremely precise inertial navigation system, provisions for data recording and supporting electronies.
The fastest means ever available for obtaining and eompiling geodetic information, “‘Sky Map’’ will also
be the most accurate. The magnitude of the projeet is such that only a prime contractor with outstand-

ing technical and systems management qualifications could have been considered. Kollsman has both.

Advanced Resoarch
Aerospace Instruments
Celestial Navigation
Display Systems
Optical Electronics
Ordnance

Systems Management
SYSTEMS MAMAGEMENT DIVISION

Kollsman Instrument Corporation

B0-08 45TH AVENUL, ELMHURST 73, NEW YORK SUBSIDIARY OF STANDARD WOLLSMAN INDUSTRIES INC.
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ft. Speed: Mach 1.8 at 40,000 ft. Ceiling: above 50,000
ft. Range: 2,800 mi. with external tanks. Bomb load: conven-
tional or nuclear bombs carried on rotary bomb door. Arma-
ment: A, C, 4 20-mm. cannon, plus 12 rockets and 3 Falcon
missiles; B carries combination of Genie and Faleon missiles,
plus cannon. Crew: A and C, 1; B, 2. Maximum gross takeolf
weight: A, C, 45,000 b, B, over 50,000 1b. Primary using
commands: Tactical Air Command, Air Defense Command,
US Air Forces in Europe, Pacific Air Forces, RCAF,

F-102 DELTA DAGGER—world’s first supersonic all-
weather jet interceptor, and first to incorporate area-rule {coke
bottle) fuselage design. All electronic equipment, armament,
and fuel carmed internally. Radar locks on to target and at
right instant electronic fire-control system automatically pre-
pares and fires its weapons, 2-place TF-102A used mainly for
transition training. Last F-102A completed April 1958 after
about 1,000 of 2 production versions, F and TF, had been built.
B model was redesignated and developed as F-108. Con-
tractor: Cenersl Dynamics/Convair, Powerplant: Pratt &
Whitney J537-P-23 turbojet. Powerplant hp/thrust: 17,000 b,
with afterburner. Dimensions: span 38 ft., length 68 [t 3 in.,
height 21 ft. 3 in. Speed: supersonic. Ceili above 50,000 ft.
Range: beyond 1,000 mi. Armament: 8 AIM-4 Faleons, plus 24
2. 75-in. [uidin;l.!-ﬁn rockets, Crew: F-102A, 1: TF-102A, 2 side-
by-side. Maximum gross takeoff weight: over 25,000 b, Primary
using commands: Air Defense Command, Air National Guard.

F-104 STARFIGHTER—most widely used Sghter in free-
waorld air forces. Capable of Mach 2 speeds, it functions in both
interceptor and tactical roles, Production for USAF has been
completed, but F-104G is being built under the Military As-
sistance Program in US, Canada, Cermany, Belgium, the
Netherlands, and Italy, and the F-104] in Japan. Other nations
soon to fly the Starfighter include Greece and Turkey. At one
time F-104 held world records in both speed, 1,404 mph, and
altitude, 103,389 ft. Both have since been exceeded. Models
built include the A, an interceptor; a 2-place B; the C, for
Tactical Air Command; D, 2-seater for TAC; F, US-built for
West Germany; G, of which more than 900 are being built in
Europe; TF-104G, 2-seater for Germany; J, being built in
Japan; CF-104, produced by Canadair for Canada, Greece, and
Turkey; CF-104D), Z-seater built for RCAF; and QF-104,
a drone version of F-104A. Contractor: Lockheed Aireralt
Corp. Licensees include Canadair, Mitsubishi, and numerous
consortiums in Europe. Powerplant: Ceneral Electric ]79-3, -7,
or -11, with afterbumer. Powerplant hp/thrust: 15800 b,
Dimensions: span 21 ft. 11 in,, length 54 ft. 9 in., height 13
ft. 6 in. Speed: over 1,400 mph. Ceiling: above 55,000 ft.
Range: bevond 1,000 mi. Bomb F!usd: conventional and nuclear
weapons, Armament:  Sidewinders, Vuolean 20-mm. cannon.
Crew: F-104A and C, 1; F-104B and D, 2. Maximum gross
takeoff weight: 27,000 Ih, Primary using commands: Air De-
fense Command, NATO, RCAF, JASDF.

F-105D0 THUNDERCHIEF—all-weather Mach 2 tactical
fighter capable of delivering 6 tons of firepower in support of
ground forees. Department of Defense is reportedly glf;u:nin;:
to equip 7 Tactical Afr Command wings with F-105D. Earlier
F-1058 day fighter-bombers are being withdrawn from USAF
and assigned to Air National Guard, F-105 bomb bay is longer
than that of B-17. In 1 test, it delivered 7 tons of weapons—
26 565-1b. bombs—heaviest load ever carried by a single-engine
plane. Reconnaissance package can be fitted in bomb bay en-
abling F-105D to p:.'r}uun strike and reconnaissance duties
on same mission. F-105F 2-seat version now being delivered to
nsing units, Contractor: Republic Aviation Corp. Powerplant:
1 Pratt & Whitmey ]175-19W turbojet. ]"11“'{:rpllnnt hp,/ thrust:
26,500 lb. with afterburner. Dimensions: span 34 ft. 11 in.,
length &4 ft. 3 in., height 19 ft. 8 in. Speed: Mach 2.25 at
35,000 ft., 1.25 on deck. Ceiling: 52,000 ft. Range: over 2,000
mi. without refueling. Bomb load: 8,000 Ib. of nuclear or con-
ventional weapons in bomb bay, plos 4,000 Ib. of bombs,
napalm, rockets, or Bullpup or Sidewinder missiles on wing
[]:.-'1{’!].‘{ and under bomb bayv. Armament;: 1 CE 20-mm. Vulean
cannon. Crew: 1; F-105F, 2. Maximum gross takeoff weight:
45,400 Ib. Primary using commands: Tactical Air Command,
US Air Forces in Europe, Pacific Air Forces,

F-106A DELTA DART—follow-on to F-102 Delta Darger,
incorporates more powerful engine, redesigned tail, fuselage
fuel tank, improved electronics, and armament. Under combat
il‘lltlrn::t'Ht conditions the plane flies and fires vertically aunto-
matically, emploving |||i1-:|!d}' sophisticated electronic guidance
and fire-control system developed by Hughes Aireraft Co. Svys-
tem, designated MA-1, operates plane soon after takeoff, fHies
it through climb and cruise to attack position, detects target,
fires at optimum range, and immediately breaks off to seek

(Continued on following page)
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FIGHTERS CONTINUED

other targets, F-106A at one time held world speed record of
1.525.9 mph. 2-place combat trainer version is - designated
F-1068. Contractor: General Dynamics/Convair. Powerplant:
1 Pratt & Whimey J75-17 turbojet with afterbumer; Pratt-fe
Whitney 157-9 in F-106B. Powerplant hp/throst: 24,500 1h,
with afterburner. Dimensions: span 38 ft. 3 in., length 70 ft
8 in., height 20 ft. 3 in. Speed: over 1,400 mph. Ceiling: over
50,000 ft. Range; 1,500 mi. Armament: 1 Cenie nuclear rocket,
plus several Super Faleon missiles in internal weapons bay.
Crew: 1; F-106F, 2. Maximum gross takeoff weight: over 33,-
(M) Ih. Primary using l,-nn:murlj: Air Defense Command.

F4C PHANTOM IT—world’s. fastest tactical fighter in pro-
duction, destined to become USAF's principal tactical weapon
system in period before F-111 (TFX) becomes available. F-44,
on which F-4C in based, set world absolute speed INﬁ_t’d of
1.606.45 mph in November 1961, (However, & Soviet claim of
1,664.4 mph set by an E-166, apparently a MIG-21 derivative,
is pending before the FAL) USAF plans to equip 14 of Tactical
Air Command’s 21 fghter wings with 2-man F-4C, the O"_H‘!'
7T with F-105D. Recomnaissance version, RF-4C, also being
built for USAF, Unusual features of F-4C include variable
veometry air inlets, blowing boundary layver control on both
leading- and trailing-edge flaps. Capable of camying twice the
weapons pavload of the ‘l.";'url’it War II B-17, it employs a wide
variety of armament from air-to-air missiles to multiple rocket
launching pods, napalm, or nuclear ground-strike weapons, Uses
probe and drogue refueling, with provision for “buddy™ re-
fueling from one F-4C to another. Contractor: McDonnell Air-
craft Corp. Powerplant: 2 General Electric J79-15s. Power-
slant hp/thrust: 17,000 Ib. each with afterbumer. Dimensions:
L'm.:lh 58 ft. 3 in., span 38 ft. 5 in,, height 16 ft. 3 in. Speed:
over Mach 2.5, Ceiling: above 68,000 ft.; has reached 98,000
ft. in 6 min. 11 sec. Range: more than 2,000 mi, without re-
fueling. Bomb load: more than 12,000 lb. Armament: Bullpup,
Sidewinder, Sparrow II1 missiles, rockets, napalm. Crew: 2.
Maximum gross takeoff weight: over 40,000 b, Primary using
command: Tactical Air Command.

F-5A FREEDOM FIGHTER—tactical fighter or photo re-
connaissance. Formerly designated N-156F, it is similar to
USAF T-38 supersonic trainer. Department of Defense an-
nounced in April 1962 it was buying F-5As for delivery to
allied nations under Military  Assistance Program, A model is
1-seater; B model, 2 seats. In first fight ]Iﬂd' 30, 1959, ex-
ceeded Mach 1. Capable of Mach 1.4 in level Hight. Carries up
to 5000 Ih. external stores—armament or fuel. Can take off
or land from sod field, has provision for JATO units for zero-
length launch, Contractor: Northrop Corp., Norair Div. Power-
plant: 2 CGeneral Electric J85-13 turbojets with afterbumer.
Powerplant hp/thrust: 4,000 Ih. with afterbumer and water
injection. Dimensions: span 26 ft. 5 in., length 43 ft. 11 in.,
height 13 ft. Speed: 900 mph. Ceiling: over 55,000 ft. Range:
2 104 mi. with external tanks. Armament: 2 M39 20-mm. can-
non in nose, Can carry Sidewinder or Faleon missiles, or 2,000-
Ib. bomb, or rockets in combinations. Crew: F-3A, 1; F-5B.2.
Maximum gross takeoff weight: 12,400 Ih, Primary using com-
mand: NATO allies,

F-111A (TFX)—Department of Defense has awarded a con-
tract to General Dynamics Corp. to design and build a tactical
fichter of advanced design for both Air Force and Navy. Air
Force version, designated F-111A, is expected to weigh about
70,000 Ib., heaviest fighter ever built. Navy version, F-1118,
will weigh about 55,000 Ih. Crumman Aircraft Engineering
Corp. is working with General Dynamics on F-111B. Planes
are to be developed with high degree of commonality, with
80 percent or more of parts interchangeable. 18 F-111A and
4 F-111B prototypes are to be delivered by mid-1965. Estimates
of total number of planes to be procured are 1,500 or more
for Air Force. 2530 or more for Navy. Plane will feature a vari-
able sweep wing which will extend and retract in different
phases of flight, enabling plane to fly at Mach 2.5 at altitude,
yet land at only 80 knots. With ferry range of 4,100 mi., it
will be able to fly anywhere in the world in one day. It will be
capable of operating from rough airstrips, taking off fully
loaded in only 3,000 ft. Details of aireraft configuration have
not been disclosed. Contractor: General Dynamics/Ft. Waorth,
CGrumman. Powerplant: 2 Pratt & Whitney JTF-10A-20 turbo-
funs. Powerplant hp/thrust: estimated at 20000 Ib, or more
each with afterburner. Dimensions: Not available, Speed: Mach
2.5 down to slow Joiter capability, Ceiling: above 60,000 ft.
Range: 4,100 mi. without weapons. Bomb load: capable of
carrying all types of conventional and latest nuclear weapons.
Crew: 2. Maximum gross takeoff weight: F-111A, 70,000 Th.;
F-111B, 55,000 1b. Primary using command: Tactical Air Com-
miand.

{Continned on page 195)
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AIR FORCE/SPACE DIGEST

Mo matter what aspect of aerospace power interests you—military,
industrial, political, economic—you'll find it covered professionally
but never obscurely in AIR FORCE/SPACE DIGEST every month.
As proof of excelience, AIR FORCE/SPACE DIGEST editors have
won both of America’s top aviation/space writing awards for 1963—
for best aviation writing in any medium and best space writing in
any medium.

FHE COST? . . . Your years AIR FORCE/SPACE DIGEST
subscription js included in your Air Force Association membership
dues of 36 per year,

Get the best serospace magazine every month. Mail the application
card today.

You Get Other Membership Benefits, Tool . ..
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objective of adequate aerespace power for national security amd world
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AFA Membership offers YOU these Valuable Benefiis

1. Your paid subscription of AIR FORCE/SPACE
DIGEST. (See other side)

2. Group Insurance programs that provide low-cost
protection to members and their families.

3. Availability of the best acrospace books at savings
through the Aerospace Book Club.

4. AFA-sponsored meetings, where you can exchange
ideas with men whose interests parallel yours.

Membership is open to all U.S. Citizens.
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GALLERY OF
USAF WEAPONS

AIR FORCE
MISSILES =2

ATLAS

P, C, HGM-16 ATLAS—free world's first operational inter-
continental ballistic missile (ICBM), and highly reliable booster
for Mercury manned spaceflights. Atlas program was conceived
in late 1940s, but consilered impractical until lightweight
thermonuclear warhead was developed in 1955 at which time
Atlas development was accorded high priority. First full-range
flicht of 6,000 miles achieved with Atlas B November 28, 1958,
A month later Atlas payload and vehicle was fired into orbit in
Project Seore, broadeasting to world a Christmas message from
President Eisenhower, Atlas D declared operational in Septem-
ber 1959, D model is on above-ground pad (PGM-16); E model
lies horizontal in coffin and is mised for firing (CGM-16); F
model is stored vertically in underground silo (HGM-16). Total
of 120 D through F models now operational in 13 sites at 11
bases. Atlas program completed, older above-ground missiles
now being pﬂusrd out in favor of Minuteman and Titan 1L
Atlas D was selected by NASA as hooster for Mercury project,
successfully  launching all 9 Mercury capsules, including 4
manned orbital flishts, MA-6 through MA-9. Atlas, combined
with Agena upper stage, also used to boost military and scien-
tific payloads into orbit and space. Military launchings, made
from Pt Arguello, Calif., are now classified. Among scientific
launchings made by Atlas-Agena B are the Ranger series of
moon shots, Atlas D ICBM uses radio-inertial command guid-
ance; in E and F guidance is all-inertial. Contractor: General
Dhyvnamics/ Astronautics. Powerplant: North American Rocket-

e, one-and-a-half stage, liguid fuel. Powerplant hp/thrust:
about 360,000-1b. takeoft thmst: advanced E and F models
359,000 1h. Dimensions: length 75 to 82 ft. depending on nose
cone, diameter 10 f. 5 : over 15,000 mph., Range: more
than 6,000 mi., 8030 in lnter version, achieved 9,000-mile flight
in early 1960, Bomb load: nuclear. Maximum gross takeoff
weight: about 260,000 Ih. at launch, Primary using command:
Strategic Air Command.

HGM-25 TITAN I & LGM-25 TITAN II—second-genera-
tion ICBMs. 54 Titan Is are now operational in USAF, stored
in underground silos and raised for fring. Titan I program
completed. As with Atlas models, liquid fuel is pum into
Titan 1 upon alert. Titan II employs storable liquid foels and
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TITAN I

can be fired directly from underground position in silo, thus
reducing reaction time to less than a minute, Titan 11 possesses
greatest range and payvload of any US ICBM, can hit targets in
Bed China from US silos. First Titan 11 squadron of 9 missiles
declared operational at Davis-Monthan AFB, Arz., in June.
Titan II will be used as booster for Gemini and 2-man space
vehicle, and provides core for Titan II1 which, with 2 addi-
tional strap-on rocket motors, will send Dyna-Soar into orbit
and serve as military launch vehicle for other projects in next
decade. Contractor: Martin Co. Powerplant: Aerojet-General.
Powerplant hp/thrust: Titan 1, 300,000-Ih. Grst stage, 50,000-

(Continued on fr.l”nlﬂ';uu page)

GUIDE TO NEW MISSILE DESIGNATIONS

The Department of Defense has established o new
unified system for designating all forms of military mis-
siles. All current USAF missiles have been redesignated
in accordance with the system. The new designations
show that the weapon not only is a missile (designated
by “M”) and the number of the missile within the series
but also indicates the target objectives—ground or air—
and the point from which the missile is fired: surface,
air, or underwater. The Atlas D, for example, is fired
from a surface pad (P), toward o ground target (G); it is
also, of course, a missile (M), and has been assigned the
mumber 16 in the series. Thus, the Atlas D is now des-
ignated PGM-16. The Atlas E, which rests in a horizon-
tal coffin before being raised for firing, is now called
CGM-16. The silo-stored Atlas F, in a hardened site, is
designated HGM-16. If it were silo-launched, it would
bear the prefix letter “L.” The Titan II, for example, is
LCM-25. Other identifving prefix letters are: “A" for
Air; “T" for Intercept: “U'™ for Underwater.
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Ib. second stage; Titan 11, 430,000-1b. first stage, 100,000-1b.
second stoge. LYimensions: Titan I, length 95 f.; Titan I1, 103
ft.; each is 10 ft. in diameter. Speed: over 16,000 mph. Range:
I, over 6,300 mi.: 1, over 10,000 mi. Warhead: nuclear. Maxi-
mum gross takeoff launch weight: 1, 220,000 1b.; 1I, 330,000
Ib. Primary using command: Strategic Air Command.

PGM-17 THOR—free world's first operational intermediate-
range ballistic missile; Thor has since been retired from IRBM
role but continues as basic vehicle for a number of space
boosters, including Thor-Agena B used by USAF in Discov-
erer satellite program, and Thor-Able-Star and Thor-Delta
boosters for MASA and other scientific efforts. Thrust-Aug-
mented-Thor (TAT) joins basic Thor with three Thiokel solid-
propellant rockets to increase total throst to 330,000 Ih., nearly
that of Atlas-Agena'’s 360,000 Ih, Contractor: Douglas Aircrakt
Co. Powerplant: North American Rocketdyne single-stage liquid
mcket engine. Powerplant hp/thrust: 130,000-1b. takeolf thrust.
Diimensions: length 65 ft., diameter 8 ft. Speed: Mach 15. Range:
beyomd 1,500 mi. Maximum gross takeoff weight: 110,000 Ib.
at launch. Primary using commands: Air Force Systems Com-
mand. NASA,

PGM-19 JUPITER—IBBM developed by Army for USAF.
Was deployed in Italy and Turkey but has since been retired,
No current operational use.

LGM-30 MINUTEMAN—principal ballistic missile in SAC,
with more than 200 missiles operational, and increasing at rate
of 1 per day. Solid-propellant, quick-reaction weapon system,
:itun.';} in and ].:uul.']iw{] from underground silo. 6 wings with
total of 950 missiles are included in program; 200 in wing at
F. E. Warren AFB, Wyo., and 150 each at Malmstrom AFB,
Mont.,, Minot and Grand Forks AFB, M. D., Ellsworth AFR,
5. D, and Whiteman AFB, Mo. Minuteman C, now in ad-
vanced development, will have range comparable to Titan I
Contractor: Boeing Co. Powerplant: 3-stage solid propellant,
first stage by Thiokol, second by Aerojet-General, third by
Hercules Powder Co, Powerplant hp/thrust: first stage, 170,000
Ib.; second stage 65,000 lh.: third stage, 35,000 Ib. Dimensions:
length 60 ft., diameter 6 ft. Speed: Mach 22, Range: over 6,500
mi. Bomb load: nuclear. Maximum gross takeolf weight: about
63,000 Ib, Primary using command: Strategic Air Command,

AIM-10A & B BOMARC—winged interceptor missile, em-
ploys rocket booster and 2 ramjet engines to speed it toward
enemy aircraft at distances up to 400 miles and altitades to
100,000 . Cuided by SAGE control center to proximity of
target, then target-secker and proximity fuze take over. 8
bases in US, 2 in Canada, employ Bomare A and/or B. Produc-
tion terminated in 1962, Contractor: Boeing Co. Powerplant:
M-10A, Aerojet-General liquid booster of 35,000-1b. thrust, 2
Marquardt RJ43-MA3 ramjet engines with 11.500-1b. thrust
each; M-10B, Thiokol solid booster of 50,000-lb. thrust, 2
Marquardt RJ43-MA7 ramjets with 12.000-1b. thrust each
Dimensions: length, M-10A, 46 [t. 9 in., M-10B, 45 ft. 1 in.,
span 18 ft. 2 in., diameter 2 ft. 11 in, Speed: M-10A, Mach
2.6; M-10B, Mach 2.5. Range: M-10A, 250 mi.; M-10B 440 mi.
Warhead: nuclear. Maximum gross takeolf weight: M-10A,
15,500 1b.; M-10B, 16,000 Ib. Primary using commands: Air
Defense Command, Roval Canadian Air Force.

MGM-13 :\i.-"LCf‘:—:ii.l-')Tl'.‘l”Hi!l:.{, surface-to-surface uided
mizsile: iJltpnwnJ. I:I:Illl.":]-t']'li’|1|.;[1'|.| version of Matador, MGM-
13A has improved map-matching guidance svstem known as
ATRAN: B maodel ix irt:‘:’li.!”}' guided; missile has wide ver-
sutility to penctrate enemy electronic detection screens al ex-
treme low level or in upper altitudes. Like Matador, which it
has replaced, it is zero-launched from roadable launcher; de-
ployed to Europe and Pacific. Contractor: Martin Co. Power-
]'.II.'II1I: Allison J33-A-41 turbojet and \.l,:.!iq_!-l:.np wllant booster.
Powerplant hp/thrust: 5200 b, plus lnl],:HHJ.h,, booster. Di-
mensions: span 22 ft. 10 in., l:-u,-:t'h 44 ft., height 10 ft. Speed:
more than 630 mph. Ceiling: above 40,000 ft. Range: A model
over B30 mi.; B model 1,200 mi. Bomb load: nuclear. Maximum
gross takeolf weight: approximately 18,000 b, Primary using
commands: United States Air Forces in Europe, Pacific Air
Forces.

AIR-2 GENIE—air-to-air rocket with atomic warhead; un-
guided; uses solid-propellant engine. ADC operational eapabil-
ity, !;lljll.l]’}' 1957, Nuclear warhead estimated at- 1.5 kili.lhltl.‘-..
giving it lethal radins of at least 1,000 ft. Warhead remains
inert until armed just before being fired. Negligible fallout
demonstrated in actual fring at 15000 ft altitude over Yucea
Flats, Nev., in July 1957, when USAF personnel positioned
directly below showed no ill effects. Genie has 4 fins with
sloped leading edges, horizontal tips, vertical trailing edges
for free-fight stabilization; carried by F-89, F-101, F-102. F-106,
F-4C. Advanced version with guidance system under develop-

{Continued on page 1989)
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available now— from production

MILLIWATT RESET COUNTER:
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. ® ng internal heating or temperature
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tages inherent in CTL magnetic logic design: low pow
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ment. Contractors Douglas Aireraft Co. Powerplant: Aerojet-
General Corp. Powerplant hp/thrust: about 36,000 Ib. Dimen-
sions: length 9.5 ft., diameter 17 in. Speed: about Mach 3.
Ceiling: above 50,000 ft. Range: about 6 mi. Bomb load: nu-
clear. Maximum gross takeoff weight: about 800 lb. Primary
using command: Air Defense Command,

AIM-4, -26, 47 FALCON—family of supersonic guided
air-to-air missiles. AIM-4 includes those formerly designated
CGAR-3 and -4; -3 with radar homing and -4 with infrared
homing guidance. AIM-26 is nuclear-tipped former GAR-11.
AIM-47 is new designation for nuclear GAR-9, still under de-
velopment, once intended for use in defunct F-108. Production
completed on GAR-1 and -2, Contractor: Hughes Aircraft Co.
Powerplant: Thiokel solid-propellant rocket motor. Powerplant
hp/thrust: about 6,000 lb. Dimensions: AIM-4, length 6 ft.
6 in., diameter 6 in., span 20 in.; AIM-26, length 7 ft., diameter
11 in., span 20 in. Speed: AIM-4, Mach 3; AIM-26, Mach 2.
Ceiling: above 30,000 ft. Range: 5 mi. or more. Warhead:
AIM-4, conventional; AIM-26, -47, noclear. Maximum gross
takeolf weight: AIM-4, 150 lh.; AIM-26, 200 b, Primary using
command: Air Defense Command.

AIM-9 SIDEWINDER—supersonic, guided air-to-air mis-
sile. Initially developed by US Navy for fleet air defense; in
USAF used by TAC, ADC F-100, F-101, F-104, F-105, and
FA4C, Considered simple, imexpensive missile with little train-
ing required for handling and use. Homes on tailpipe of target
aircraft through passive infrared guidance system; later ver-
sions equipped with radar or infrared. Has been used success-
fully in combat by Chinese Nationalist Air Force against
Chinese Communist planes. In operational use with several
Allied air forces. Contractor: Phileo Corp. and General Electric,
FPowerplant: Naval Powder Plant solid propellant. Powerplant
hp/thrust: over 6,000 Ib. Dimensions: length 9 ft. 4 in., diame-
ter 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 f., 11,000
ft. Bomb load: conventional. Maximum gross takeoff
weight: 155 b, Primary using commands: Tactical Air Com-
mand, Air Defense Command, ChiNat Air Force.

ADM-20 QUAIL—air-launched diversionary bomber-de-
fense missile designed for launch from SAC bomber when ap-
}mmr:hing target to confuse enemy radar defenses; first success-
ul test fight November 1958, has undergone continuing
launches since from B-47, B-32 aircraft: test missiles recov-
ered by parachute and reused. Last missile delivered to USAF
May 28, 1962, Contractor: McDonnell Aircraft Corp. Power-
plant: Ceneral Electric J85 turbojet. Powerplant hp/thrust
2,450 Ib. Dimensions: length 12 ft. 10 in., tail span 5 ft. 4 in.,
diameter 2 ft. 1 in. Speed: subsonic. Ceiling: classified. Range:
up to 400 mi. Payload: electronic equipment to simulate B-52,
Maximum gross takeoff weight: 1,100 [b. Primary using com-
mand: Strategic Air Command.

AGM-28 HOUND DOG—air-breathing air-to-ground guided
standoff missile; it is inlended b increase and supplement the
destructive power of long-range SAC bombers: operational on
B-52C aircraft; guidance is inertial. B-52 “’ll‘llﬂ(] carry  btwo
Hound Dogs primarily to attack enemy air defense targets on
the ground, such as airfields and missile sites and assist the
bomber in reaching the primary target area. Contractor: North
American Aviation Co, Powerplant: Pratt & Whitney J52 tur-
bojet. Powerplant hp/thrust: 7,500 b, at sea level. Dimensions:
span 12 ft. 2 in., length 42 ft. 6 in., beight 9 ft. 4 in. Speed:
Mach 1.6 to 2.2, Ceiling: above 50,000 ft. Range: bevond 600
mi. Bomb load: nuclear. Maximum gross takeoff weight: 8,600
Ib. Primary using command: Strateric Air Command.

AGM-12 BULLPUP—air-to-surface guided weapon; adapta-
tHon of Navy-developed Bullpup for use by tactical fighters.
Cuidance 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 liquid propellant. Contractor:
Martin Co, Dimensions: length 11 ft., diameter 1 B, span 3 ft.
1 in. Speed: Mach 1.8. Range: over 15,000 ft. Bomb load: con-
ventional in A model, nuclear in B. Maximum gross takeoff
wll'ig;lt: 540 lb. Primary using command: Tactical Air Com-
mand,

M-34 FIREBEE—target drone; can be air- or ground-
launched, has parachute-recovery system. Internal electronic
system scores how close fire has come to drone. Advanced
version is M-34C. Contractor: Ryan Aeronautical Co. Power-
plant: Continental 169, Powerplant hp/thrust: 1,000 1b. Dimen-
sions: 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 flving
time, Moximum gross takeolf weight: 1,850 Ib. Primary using
commands: Air Defense Command, Systems Command.

{(Continued on follmeing page)
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C-46

GALLERY OF USAF WEAPONS

AIR FORCE CARGO AIRCRAFT

c-97

C-d4i COMMANDO—cargo-troop  carrier used  extensively
in World War I, retumed to the USAF inventory for use by
1st Air Commande Wing in counterinsurgency operations. More
than 3,000 C-46s were built in World War 1. Now in civilian
use as freighters in many parls of the world. Contractor:
Curtiss-Wrigint Corp. Powerplant: 2 Pratt & Whitney R2800-51
or -75 radial engines. Powerplant hp/thrust: 2,000 hp each.
Dimensions: span 108 ft., length 76 ft. 4 in., height 21 ft. 9 in.
Speed: 250 mph. Ceiling: over 25,000 ft. Range: 1800 mi.
Cargo capacity: 16,000 lb. or 50 troops. Crew: 4. Maximum
gross takeoff weight: 50,000 lb. Primary using command: Tac-
tical Air Command.

C-47 SKYTRAIN—the “Cooney Bird” i 31 vears old and
still & valued workhorse in USAF, other services, other lands.
Current inventory of US military aireraft lists 25 variations of
basic aircraft from C-47A to TC-47K, plus 9 types of C-117,
plushed-up version. In all, Douglas built over 10.000. Con-
tractor; Douglas Aircraft Co. Powerplant: 2 Pratt & Whitney
R1530-90-1, Powerplant hp/thrust: 1,200 hp cach, 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 capacity:
T7.500 Ib., 28 troops. Crew: 3. Maximum gross takeoff weight:
33,000 b, Primary using commands: All USAF communds,

C-54 SKYMASTER—cargo-troop carrier; made frst Hight
February 1942; later served as a heavy cargo transport for
Air Corps and Navy. Used extensively as an administrative
command aireraft. Several versions emploved in air evac role.
HC-54 used by Air Rescue Service. Contractor: Douglas Air-
craft Co. Powerplant: 4 Pratt & Whitney R2000-9 piston en-
gines. Powerplant hp/thrust: 1,450 hp each. Dimensions: span
117 ft. 6 in., length 93 ft. 9 in., height 27 ft. 6 in. Speed:
mph. Ceiling: OO0 ft. Range: beyond 2,000 mi. Cargo
capacity: 32,000 Ib., 50 troops. Crew: 5 or more. Maximum
gross takeoff weight: 82500 Ib. Primary using commands:
MATS, other USAF commands.

C897 STRATOFREIGHTER—now being flown primarily
by Air National Guard, C-97 is used as personnel and cargo
transport and in KC-97 version as tanker, ANG is acquiring
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c-119

KC-97s from Strategic Air Command as KC-135 replacements
are delivered to SAC. Some are heing retained as tankers, others
being reconverted to cargo carriers, flving MATS eargo on
training missions to Furope and Far East as well as within Z1.
Contractor: Boeing Co. Powerplant; 4 Pratt & Whitney R4360-
34 Wasp Majors. ?au-erplant ip/thrust: rated hp 2,650; take-
off hp 3,500, Dimensions: span 141 ft. 3 in.. length 110 ft. 4
in., height 38 ft. 3 in. Speed: over 350 mph. Ceiling: above
35,000 fr. Ramge: beyond 4,000 mi. Cargo capacity: 98 troops,
or 69 litter patients without refueling equipment, or more
than 65,000 Ib. Crew: 5. Maximum gross tall(ml'l weight: 175,-
(00 b, Primary using commands: Strategic Air Command, Air
National Guard,

C-118 LIFTMASTER—cargo-troop carrier; military version
of civil airlines’ DC-6A; made first flight September 1949;
initially designed as cargo carrier to meet requirements fo
swift and economical transportation of air freight; still widely
used in MATS. Contractor: Douglas Aireraft Co, Powerplant:
4 Pratt & Whitney R2800-52 piston engines. Powerplant
hp/thrust: 2,500 takeoff hp each with water injection, 1,800-hp
cruise. Dimensions: span 117 ft. 6 in., length 106 ft 6 in.,
height 28 ft. 8 in. Speed: 372-mph maximum, Ceiling: above
25,000 ft. Range: about 5000 mi. Cargo capacity: 25,500 Ib.
or 76 equipped troops. Crew: 5. Maximum gross takeoff weight:
107,000 1b. Primary using commands: Military Alr Transport
Service, other major air command headquarters.

C-119 FLYING BOXCAB—cargo-troop carrier; improved
and considerably modified version of C-82. In use since 1947:
long a Tactical Air Command standby, particularly for troop
drops and aerial resupply, now used mainly by Air Reserve troop
carrier wings. Contractor: Fairchild Engine & Airplane Corp.
Powerplant: 2 Wright R3350-85 piston engines, Powerplant
hp/thrust: 3,250-hp takeoff. Dimensions: span 109 ft. 4 in.,
length 86 ft. & in,, height 26 ft. 2 in. Speed: 250 mph. Ceiling:
above 30,000 ft. Range: 2000 mi. with 10,000 Ib. Cargo ea-
pacity: more than 30,000 Ib., or 62 equipped troops. Crew: 3
to 5, Maximum gross takeoff weight: 74,000 b, Primary using
command; Air Force Reserve (TAC),

AIR FORCE Magozine » September 1963



C-121 SUPER CONSTELLATION—cargo-troop carrier air
evic-picket aireraft; famous for unique design in which fuselage
serves as airfoil as do horizontal planes. C-121 has had a long
carcer in both military and civilian configurations. Among
military versions are C-121 cargo-troop carrier; RC-121 radar
early-warning picket aircraft fitted with wingtip tanks for added
range and 6 tons of electronic gear, operated by ADC; C-121C
now entering service with Air National Guard as aeromedical
evac plane, replacing C-119s, Contractor: Lockheed Afreraft
Corp. Powerplant: 4 Curtiss-Wright H3350 turbocompound pis-
ton engines. Powerplant hp/thrust: 3,250-hp takeoll, Dimen-
sions: span 123 ft, length 116 ft., height 23 ft. Specd: 370
mph. Ceiling: above 25,000 ft. Range: nearly 5,000 mi., more
for RC-121. Cargo capacity: 40,000 lb, or 106 passengers.
Crew: 3 to 5, plus radar operators in RC-121. Maximum gross
takeoff weight: 145,000 lb. Primary using commands: Air De-
fense Command, Air National Guard.

C-123 PROVIDER—in use more than a decade, the Pro-
vider has demonstrated a new 10-ton STOL capability with
addition of a pair of jet engines to supplement its normal pow-
erplant. Already a eapable performer in operating from short,
unprepared fields to Hﬂ.lld and evacuate troops amd supplies,
auxiliary jet power makes it even more useful in Air Commando
missions. Modification was tested in South Vietnam with ex-
cellent results, High tail assembly and squat landing gear per-
mits tail-ramp loading of combat equipment. Contractor: Fair-
child Engine & Airplane Corp. Powerplant: 2 Pratt & Whitney
R2800-99W piston engines, jet engines added for Air Com-
mando operations, Powerplant hp/thrust: 2,500 hp each. Di-
mensions: span 110 ft., length 76 ft. 3 in., height 34 ft. 1 in.
Speed: 240-mph maximum. Ceiling: above 25000 ft. Range:
bevond 3,000 mi. Cargo capacity: 24,000 lb. or 60 equipped
troops. Crew: 2 to 4. Maximum gross takeoff weight: alhuul
60,000 1b. Primary using commands: Tactical Air Command,
United States Air Forces in Europe, Pacific Air Forces, Air
Force Reserve.

C-124 GLOBEMASTER—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 globe including North, South Poles. Special features
include elamshell nose door which opens to allow use of
built-in ramp; 94 percent of all military vehicles can be driven
up ramp, transported fully assembled: elevator located in mid-
:IFE. of ?uselage also can quickly load or unload from ground
to cargo sections, which can be converted to double-deck cabin
for troops. Last C-124 delivered to USAF in May 1955, Con-
tractor: Douglas Aircraft Co. Powerplant: 4 Pratt & Whitney
R4360-63A piston engines. Powerplant hp/thrust: 3,800 hp.
Dimensions: span 174 ft. 2 in., length 130 ft., height 48 it
3 in. Speed: over 300 mph. Ceiling: above 20,000 . Range:
2300 mi. with 50,000-1b. load. Cargo capacity: 200 fully
equipped troops or 127 litters or 74,000 lb. of cargo. Crew:
5, plus doctors and nurses with litter patients. Maximum gross
takeoff weight: 194,500 1b. Primary using commands: Strategic
Air Command, Military Air Transport Service, Air Force Logis-
tics Command, Air Force Reserve.

C-130 HERCULES—versatile transport, performing a vari-
ety of missions around the world. C-130E is kingpin of US
Strike Command paratroop and paradrop opemtions. C-130s
are in India, airlifting troops and supplies to and from Chinese
border high in Himalayas. RC-130As have performed photo-
mapping mission in South America and now are on similar
assignment in Ethiopin. JC-130Bs operating from Hawaii have
compiled a high average in felding capsules released from
Discoverer satellites. HC-130B & E serve in search and rescue
roles: others track storms for Air Weather Service. DC-130As
launch and eontrol drone targets for air defense weapon sys-
tems. C-130Ds equipped with skis and JATO bottles support
operations in Antarctic and other cold regions. More than 500
C-130: have been produced for Air Force, Navy, and Coast
Cuard., Contractor: Lockheed Aircraft Corp. Powerplant: 4
Allison T56-TA turboprop engines. Powerplant hp/thrust: 4,050
equivalent-shaft hp each. Dimensions: span 132 ft. T in., length
g7 ft. 9 in., height 38 [t. 4 in. Speed: 365-mph maximum,
311-mph normal. Ceiling: above 30,000 ft. Range: 4,300 mi.
with 25,000-1h. payload; 3,500 mi. with 35000-1b. payload.
Cargo capacity: 35,000 lb., 92 troops, 64 paratroops, or 74 lit-
ters. Crew: 5. Maximum gross takeoff weight: 155,000 Ih.
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
varlously, mainly as troop carrier, for transportation of litter

tients. as trainer for bombardier/navigator/radar operators.

'C-131 is executive transport. Contractor: General Dynamics)

Convair. Powerplant: 2 l{:ﬂ.“‘ & Whitney R2800-90W piston

engines. Powerplant hp/thrust: 2.500-hp takeoff each. Dimen-
{Continued on page EGJJ
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TI" TONOTRON TUBE

Performance, reliability and variety...only from Hughes

ustrated are but a few of the many types of
halftone and bistable storage tubes available
only from Hughes. They come in the largest
variety of diameters, from 4 thru 21 inches. At-
testing to their superior characteristics are the
more than 20,000 Hughes storage tubes which
have been delivered to customers throughout
the U.S. and the Free World where a great many
are known to have attained a record for relia-
bility measured in terms of thousands of hours.

TONOTRON* {ubes, with writing speeds in ex-
cess of 1,000,000 inches per second and stored
resofution fo 105 shrinking raster lines per inch
at 10% equilibrium brightness, are available for
applications from PPI, Sector and B-Scan ra-
dar, fire control and terrain avoidance to slow-
scan TV, shipboard radar, air traffic control,
seismological survey, ultrasonic track survey,
and medical diagnosis.

MULTI-MODE TONOTRON® tubes, in 5 and 10-inch
diameters, possess all the features of the TON-
OTRON® tubes plus selective erasure, simulta-
neous display of stored and non-stored writing
and dark trace resolutions to 120 lines per inch.
TYPOTRON® character-writing tubes, both bi-
stable and halftone, eliminate the need for
intermediate storage facilities to match slow,
mechanical read-out devices to high-speed
electronic computing units. They are to be
found in such applications as the SAGE Sys-
tem and air traffic control.

FIVE-INCH BISTABLE MEMOTRON® tubes capture
and retain traces and single or superimposed
transient phenomena for direct analysis and
comparison. They plot a family of curves,
monitor phase relationships, and display
information for electrocardiographic and
veciorcardiographic diagnosis.

For new short form catalog
write: Hughes Storage
Tubes, 2020 Oceanside
Blvd., Oceanside, Calif.
(Area Code T14, 722-2101)
or 1 Bala Avenue, Bala
Cynwyd, Penn. (Area Code
215, MO 4-3950). For export,
write Hughes International,
Culver City, Calif.

TONOTEON | & tradamars of the Hughes
Aldrerall Campaniy.

HUGHES AIRCRAFT COMPAMY
VACUUM TUBE PRODUCTS
BIVISION
OCEANBIDE, CALIF.



CARGO AIRCRAFT

sions: span 91 ft. & in., leneth 74 ft. 8 in., height 27 it 4 in.
B & D models slightly larger. Speed: more than 300 mph.
Ceiling: above 25,000 ft. Range: bevond 1,000 mi. Cargo
capacity: 40 passengers, 27 litters, about 12,000 |h. 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 FEurope.

C-133 CARGOMASTER—giant turboprop transport whose
90-ft.-long cargo hold can accommodate any of USAF's inter-
continental ballistic missiles, haul 100,000 [b, of cargo, a pair
of 40,000-1b. prime movers, 16 loaded jeeps, or 200 passengers,
Both C-133A and B have side-loading doors in forwand fuse-
lage, integral ramp in rear; B model has elamshell doors aft.
USAF received 34 C-133As and 15 Bs before production was
completed in April 1961, Contractor: Douglas Aidreraft Co.
Powerplant: 4 Pratt & Whitney T34-9W turboprops. Power-
plant hp/thrust: 7,500 equivalent shaft hp each, Dimensions:
span 179 ft. & in., length 158 ft., height 45 ft. Speed: over 325
mph. Ceiling: above 25000 ft. Range: 2,250 mi, with 90,000-
Ib. cargo, 4,300 mi with 44,000-Ib. Cargo capacity: over
100,000-1b, maximum, Crew: 4, plus 1 loadmaster or doctors
and nurses, Maximum gross takeoff weight: 300,000 Th. Pri-
mary using command: Military Air Trunsport Serviee.
= KC-135 STRATOTANKER—grew out of Boeing's protobype
107 commercial transport after Boeing demonstrated feasibility
and economy of refueling B-47, B-52, and B-38 at high speed
Hl:lf[ altitude. More than GO0 KC-135s have been delivered to
USAF, starting in June 18957, Originally equipped only with
fiying boom for refueling bombers, KC-133s now employ
drogues as well to accommaodate probe-equipped TAC fighters.
5 KC-135s are equipped as SAC aerial command posts, each
capable of directing SAC’s bomber force if its underground
post were put out of action. At Jeast one is airborne at all times.
In 1961 USAF ordered C-135 transports for MATS, developed
from KC-135. 15 C-135As and 30 C-135Bs have been de-
livered, In [lul_v 1962, 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 from Germany
to Ft. Lewis, Wash., in 45% hours. A dozen KC-135s with
Pratt & Whitney TF33-5 engines have been purchased by
France to refuel its Mimge IV Mach 2 bomber. Contractor:
Boeing Co. Powerplant: KC-135A, C-135A. 4 Pratt & Whitney
I57-58W turbojets; KC-135B, C-135B, 4 Pratt & Whimey
TF33-9 turbofans. Powerplant hp/thrust: J57-50W, 13,730 Ib.
each; TF33-9, 15,000 Ib. each. Dimensions: length, KC-135,
136 ft. 3 in.; C-133, 134 ft. 6 in.; span 130 ft. 10 in., height
38 ft. 4 in. Speed: 600 mph, Ceiling: above 50,000 ft. Range:
5,000 mi.: ferry rmnge 8,000 mi. or more. Payload: 85,000 Ib.
Crew: 4. Maximum gross weight: KC-135, 297,000 Ib.:
C-135, 277,000 I, Primary using commands: KC-135, Strategic
Air Command; C-135, Military Air Transport Serviee.

VC-137 PRESIDENTIAL TRANSPORT—one VC-137C is
in Air Force use as transport for the President, cabinet mem-
bers, foreign heads of state. It is basically the intercontinental
Boeing 707-320R, but with staterooms, berths, conference table,
and elaborate communications and electronfcs  equipment.
Three VC-13TAs, comparable to 707-120, also serve as high-
level VIP transports. énmm:-h:r: Boeing Co. Powerplant: V-
137C, 4 Pratt & Whimey JT3D-3 turbofan engines; VC-13TA,
4 Pratt & Whimey JT3 turbojets. Powerplant hp/thrust:
JT3D-3, 18,000 Ib. each; JT3, 13,750 Ib. each. Dimensions:
VC-137C, length 152 ft. 11 in., span 142 ft. 5 in., height 42 ft.
3% in; VC-13TA, length 144 ft. 6 in., span 130 ft. 10 in.,
height 41 ft. § in. Cruising speed: VC-137C, 600 mph: VC-
137A, 585 mph. Range: VC-137C, over 5,000 mi; VC-13TA,
gﬁ'ﬁ!} mi. Primary using command: Military Air Transport
ervice,

C-140 JETSTAR—small jet transport, with eight passengers
and 2-man crew. USAF has 16 C-140s—5 C-140As used by
Air Force Communications Service in checking navigation aids
and communications; 5 C-140Bs in mission support roles; and
6 VC-140Bs for MATSs Special Air Missions Wing. AFCS
employs JetStar because it is capable of duplicating  high-
altitude flight path, approach, ete., of strategic I]-mmhers.. Con-
tractor: Lockheed Aireraft Com. ﬁuwn-rplant: 4 Pratt & Whit-
ney JT12 jets mounted in pairs in nacelles on aft fuselage,
Powerplant hp/thrust: each E?KNI Ib. Dimensions: span 34 ft
5 in, length 60.5 ft., height 205 ft. Speed: 550 mph. Ceiling;
45,000 ft. Range: 2500 mi. Cargo capacity: 8 passengers, or
equivalent weight in equipment as appropriate. w: 2. Max-
imum gross takeoff weight: 41,000 1h. grimn.r} using commands:
Air Force Communications Service, Military Air Transport
Servioe:

C-141 STARLIFTER—first pure jet aircraft developed from
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start as a carge plane, First flight scheduoled to be made around
end of 1963 or early 1964, after prototype was rolled out
Aungust 22, 4 more aircraft to be available early in 1964 and
enongh to equip a MATS squadron are to be delivered by
mid-1965, At least 132 C-141: are on order. C-141 is first
tnm.ulanrt designed for use with USAFs new 463L mr;ﬁ:-
handling svstem—a matched family of pallets, forklifts, trucks,
and warchouse equipment. Plane's fuselage Hoor is track-hed
height and, with rollers inset on floor of both truck and plane,
cargo on pallets can be loaded and unloaded swifily, making
possible 30-minute turnaround time. Cargo can also be air-
dropped at speeds up to 200 knots. Contractor: Lockheed
Aircraft Corp. Powerplant: 4 Pratt & Whitney TF33-T turbo-
fans. Pm'er;[;aut hp/thrust: 21,000 1b, each, Dimensions: length
143 ft., span 160 ft., height 39 ft. Speed: 560 mph. Range/
vioad: 3,500 mi. with 80,000 pavload; 5,500 mi. with 20,000
Ft‘: Crew: 4, Maximum gross takeoff weight: 315,000 Ih, Pri-
mary using command: Military Air Transport Service,
C-142 VTOL, STOL TRANSPORT—a triservice operational
research vehicle, the C-142 i being designed for both vertical
takeoll and short takeoff, Contract let by USAF in spring 1962,
First prototype scheduled to fly in 1964, Contractor: Vought/
Hiller/Ryan. Powerplant: 4 General Electric T64 turboshaft
engines, linked by an intercomnecting shaft. Powerplant hp/
thrust: 2,850 effective shaft ]!Ii‘l each, Dimensions; span 67 fi.
6 in., length 58 ft. 4 in., height 26 ft. 1 in. Speed: 300 mph.
Ceiling: 29,000 ft. Range: 3,000-mi. ferry range: 230 mi, with
maximum pavlead. Cargo capacity: 17,000 lh. or 32 fully
equipped troops, STOL: 5000 Jh. VTOL. Crew: 3. Maximum
pross takeoff weight: STOL, 47,000 Ih.: VTOL, 37.000 b
Primary using command: Air Force Syvstems Command.
(Centinued on follmeing page)
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T-29 and C-131 are military versions of
the Convair 240/340/440; are used vari-
ously, mainly as troop carriers, for trans-
worting  of litter patients, as trainer for

mbardier/navigator,/radar operators. B
and subsequent models are pressurized.
In T-29 most up-to-date Air Force navi-
gation, bombardment, radar instruments
installed; has 14 fully equipped stations
for students plus radio operator’s station;
each student has map t'ﬂ.l)le. loran scope,
altimeter indicator, radio-compass panel;
4 astrodomes, 5 driftmeters, 18 radio
antennas, a radome plas periscopic sex-
tant facility. T-29Ds have the complex
“K” bombing system installed, space for
only 6 students. Contractor: General
Dynamics/Convair. Powerplant: 2 Pratt
& Whitney R2B00-99W piston engines,
Powerplant hp/thrust: 2,500 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 stu-
dents and 2 instructors, Crew: 2, plus
students, instructors. Maximum  gross
takeoff weight: 44 000 lb. Primary using
commands: Air Tmining Command,
Headquarters Command, Continental Air
Command.

T-28B T-33

GALLERY OF USAF WEAPONS

AIR FORCE TRAINERS

T-258 TROJAN—originally a primary increpsed fuel capacity. Contractor:

and basic trainer, T-28 is enjoving a re-
juvenation as a counterinsurgency fighter
bomber with USAF's 1st Air Commando
Wing. T-28A - first ‘flew in September
1948, The Commandos are using the
T-28B, more powerful than the A model,
emploving a three-bladed -wrop. Souped-
up version, designated YAT-28E, being
developed for Air Commando test. It fea-
tures stronger wing to handle more
weapons and a pair of M-3 machine
muns, Lyveoming LTC 40G-3 turboprop
engine developing 2,500 shaft hp, a

Morth American  Aviation. Powerplant:
Wright R-1820 piston engine. Power-
plant hp/thrust: 1,425 hp. Dimensions:
span 40 ft. 1 in,, length 32 ft., height 12
ft. 8 in. Speed: 343 mph. Ceﬂinlf: 35,500
ft. Range: 1,060 mi. Bomb load: 2 100-
Ik. hombs. Armament: optional, 2 .50-
caliber machine guns, & 2.25-in. rockets.
Crew: 2. Maximum gross takeoff weight:
£500 |b. Primary using command: Tac-
tical Air Command.

T-29 FLYING CLASSROOM—bom-
bardier/navigator/radar-operator trainer;

T-33 SHOOTING STAR—ijet pilot
trainer; highly versatile 2-place trainer
version of F-80: has dual controls, ejec-
tion seats: made frst fight in March
1948: widely used throughout Air Force
for proficiency flying. More than 3,600
T-Birds were built. Contractor: Lockheed
Aircraft Corp. Powerplant: Allison J33-
35 turbojet. Powerplant hp/thrust: 5,200
Ib. Dimensions: span 38 ft. 11 in., length
37 ft. 8 in., height 11 ft. 7 in. Speed: GOO
mph. Ceiling: above 45,000 ft. Range:

(Continued on page 206)

e “.,” partners in the cockpit”

CHARTING SERVICES

Air Force navigational experience and Jeppesen “know-how"” com-
bine to give every USAF Pilot rhat exrra edge in safery and pro-
ficiency. Jeppesen produces all USAF charts 1o exacting Air Force
specifications, ssued by the Aeropautical Chart and Information

X = Center. You can depend on them 005!
- - e FLIP LOW ALTITY + Continuously revised for your safety
e L TRAINING ROUTE C1 + Designed for pilol convenience
; T e vz » 20 years of Jeppesen experience in Civil and Military Aviation
¥ At charting bring dedicated accuracy to all USAF charts
i 1S e s Jeppesen charts used by all domestic airlings, many inter-
- A - “'.,,." national airlines, and two-thirds of all instrument-rated busi-
| il S e S ness pilots
» oo

We respectfully tip our “navigational hat™ to all members of the
LSAF and wish you “Good Flying.”

Be sure and see the

e Weppesen exnsir

“Service for Safety"

e eppesen & co.

B025 East 40th Avenue, Denver, Colorado 80207
(in Europe) Jeppesen & Co., GmbH, Frankfurt/Main, Germany

Booth =208« SHERATON FARK HOTEL
SEPTEMBER 11-14
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Cleared for take-off...

Industry's only solid state multiplex equipment designed

expressly to meet airborne military specifications

Now, for the first time, solid state multiplex equipment has been designed from
conception to meet the requirements of MIL-E-5400 and MIL-C-172C. This equip-
ment is now available in basic 12-channel “building blocks."

Compact, lightweight, and designed to rugged airborne specifications, ECl fre-
quency-division multiplex equipment is ideal for use in any air transportable, mobile
or seagoing system . . . wherever weight and space and performance are prime
considerations.

[A typical application is the 51-channel AN/ACC-3, now in production by ECI for
the U. 5. Air Force. It is 1825 pounds (72%) lighter and 60 cubic feet (67%) smaller
than functionally identical existing military equipment.]

The new multiplex equipment, capable of handling voice, teletype or high-speed
data, is the result of company-sponsored R&D by Electronic Communications, Inc.
ECI has taken full advantage of latest developments in the state-of-the-art—redundant
circuitry, miniature filter design, high-density cordwood packaging, and solid-state
circuits throughout. The result is a highly reliable multiplex system that —in its
basic l2-channel format — cccupies only four cubic feet and weighs only 150
pounds. Channel quality meets the highest standards.

The ECI multiplex set can provide high-volume channel capacity through stack-
ing of the basic 12.channel modules. [n any application, equipment may be
grouped to fit available space.

Write today for details and specifications,

Basic 12-Channel ECI Duplex Multiplex Set

ELECTRONIC
COMMUNICATIONS, INC.

P. 0. Box 12248, 5t Petersburg, Fla.
Telephone: 347-1121

[] Piease send me free general information
and specifications on the ECI multiplex
system,

D Flease send me specific details on a
—-channel multiplex system.

Namae

Title

Company

Address

City Zone
State
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SNAP-10A Reactor

RADIATION
RESISTANT
VOLTAGE
REGULATOR

ENAP-10A (Systems for
Muclear Auxiliary Power) is
being developed for the U.S.
Atomie Energy Commission
to answer the demand for
more reliable, higher output
space power sources capahble
of operating for at least a
year. Its potential applica-
tions range from world-wide
communication and weather
observation satellites to space
navigational aids,

An integral part of the
SNAP-10A system is an ITT-
built radiation-rezistant volt-
age regulator. Designed for
long-life operation in the
radiation environment near
the nuclear reactor, the ITT
package regulates the DC
output of a bank of nuclear
reactor-heated, thermo-
electric elements by reflecting
a constant load back into the
element bank.

ITT for radiation-resistant
polver conversion equipment,
For further information write
to Power and Space Dept, for
Data File ASD-g2065-1.

ITT

Industrial Produots Division
patgiEslsaadl Taleghosr did Toldgriss Corparalinn
A%10T Biededa Sireel + Tus Dpinesdn, D8« Ddges PAVEL

TRAINERS

beyond 1,000 mi. Bomb load/carge ca-
pacity: about 200 |b. Armament: optional,
2 50-caliber machine guns. Crew: 2—
student and instructor in tandem. Maxi-
mum  gross weight: 16,000 Ibh.
Primary using commands: Air Training
Command, most major USAF commands,

T-.'I?'—hhi;hly successful primary et
trainer, with more than 600 in use for
pilot training. May find new role in coun-
terinsurgency work. USAF has contracted
with Cessna to develop a pair of T-37Ds
for test by Specinl Air Warfare Center.
Changes include beefing up wing struc-
ture to carry 3,000 |b. of weapons and
increasing power to reduce takeoff roll.
Engines being considered to replace pres-
ent poweiplant are General Electric 855
af iﬂm-!lb. thrust or Continental JGS5-
T-39s with 2,500-Ib. thrust. Armament:
general purpose or napalm bombs, gun
pads, or rocket pods would be slung from
three points under fuselage and a Cen-
eral Electric 7,600-rpm Gatling gun in-
stalled in the nose. One possibility is
that charged-up T-37Ds would be made
available to Latin American countries as

ilot trainers, readily convertible to fighter
Enmbers if needed in counterinsurgency.
Following data is for T-3TB trainer.
Contractor: Cessna Aireraft Comp. Power-

plant: 2 Continental 169-T-25 turbojets.
Powerplant  hp/thrust: maximum 1,025
Ib. 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. Maximum  gross takeoff
weight: 6,600 lh. Primary using com-
mand: Air Training Command.

T-38 TALON—high-speed jet pilot
trainer; supplanting T-33 as advanced jet
pilat trainer; used primarily by ATC, also
in general USAF training in supersonic
techmiques, multijet handling, aerobatics,
night and instrument flying, cross-country
navigation, ete. First T-38 flight April
1959: entered USAF inventory March
1961. Similar to T-5A. Jacqueline Coch-
ran set § world class records in Speed,
distance, and altitude in T-38 from Ausust
to October 1961, achieving top speed of
844 mph and peak altitude of 56,072 ft.,
for which she was awarded the Harmon
International Aviatrix Trophy for extraor-
dinary flving skill in the vear 1961. Con-
tractor; Northrop Corp. Powerplant: 2
General Electric J85-5s. vaerplTant hp/
thrust: 3,850 Ib. with afterbumer. Ii-
mensions: 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. Ceil-

H-43

GALLERY OF
USAF WEAPONS

UH-1F IROQUOIS—USAF has or-
dered 25 of this 2,000-1b. payload heli-
copter for ICBM site support, with op-
tion to buy 30 more next year. Also used
by Army, Marines. Contractor: Bell Heli-

copter Powerplant: 1 Ceneral Elec-
tric T55-88. Powerplant hp/thrust: 1,250
shp. Dimensions: length 44 ft. 7 in.; rotor
span 48 ft., height 14 ft. 4 in. Speed: 135
mph. Ceiling: 12,500 ft. Range: with 800-
Ib. payload, 250 mi. Payload: 10 passen-
gers or 2,000 lh. Crew: 1. Maximum gross
takeoff weight: 8,500 Ib. Primary using
command: Strategic Air Command.
CH-3C—high-speed twin-turbine car-
go or personnel helicopter. USAF has
ordered 22 for use as support helicopters
supplementing its CH-3Bs. CH-3C fea-
tures  hvdraulically operated rear ramp

for straight-in loading of vehicles, 2.000-
Ib. winch for intermal cargo handling,
and, like -3B, can ::}wmle from land or
water. Sister aircraft of Navy SH-3A
which holds world's helicopter  speed
record of 210.6 mph. Contractor: Sikor-
sky Aircraft Div., United Afrcraft Corp.
Powerplant: 2 General Electric TS558 shaft
turbine engines. Powerplant hp/thrust:
1,250 shp each. Dimensions: length 55 ft.
11 in., rotor diameter 62 ft., height 15 ft.
4 in, Speed: 150 mph. Ceiling: 6,700 ft,
Range: 800 mi. with 2 400-1b. load. Load:
will carry 5,000 lb. or 25 passengers 238
mi. Crew: 3. Maximum gross takeoff
weight: 18,000 lb. Primary using com-
mand: Strategic Air Command.

UH-13 SIOUX—numerous models of
this light three- or four-place helicopter
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T-39

ing: above 55,000 ft. Range: beyond
1,000 mi. Crew: 2—student and instrue-
tor, tandem. Maximum gross takeoff
weight: 11,600 Ib. Primary using com-
mand: Air Training Command.

T-39 SABRELINER — utility plane-
trainer; first flicht September 16, 1958;
twin-jet featuring swepthack wings, 2
engines mounted externally on the fuse-
lage aft of the wing. Considered suitable
for single-pilot operation, has dual con-
trols and instrumentation; passenger seats
have individual readine lights and cold-
air inlets. Best cruise altitude 35,000 ft
T-39A is basic utility trainer and light, fast
transport: T-398 fitted with all-weather
:o;r-.u;_-L-;md-mn;.:u-r:stlar (NASARR) and
Doppler navigation system for training
F-105 pilots. Contractor: North Ameri-
can Aviation. Powerplant: Pratt & Whit-
ney JA0-P3. Powerplant hp/thrust: 3,000
Ib. each. Dimensions: span 44 ft. 5 in.,
length 43 ft. 9 in., height 16 [t Speed:
over 575 mph. Ceiling: over 40,000 ft.
Range: beyond 1,500 mi. Cargo capac-
ity: 4 to 8 passengers. Crew: 2. Maxi-
mum gross takeoff weight: 17,760 Ib.
Primary using commands: Air Training
Command, Tactical Air Command, Stra-
tegic Air Command, Air Force Systems
Command, Military Air Transport Service,

are in use in all services as well as in
civilian fying. More than 2,000 have
been built. UH-13], latest model in
USAF inventory, is used for White House
passengers. It is similar to UH-13H ex-
cept for larger main rotor and cabin ex-
panded to accommodate four rather than
three, Contractor: Bell Helicopter Corp.
Powerplant: 1 Lycoming 0-435-23. Pow-
erplant hp/thrust: 240 hp. Dimensions:
length 32 It. 4 in., rotor diameter 37 ft.
2 in., 35 ft. 1 in. on UH-13H, height 9
ft. 4 in. Speed: 105 mph. Ceiling: 17,000
ft. Range: 200 mi. Crew: 1. Maximum
gross takeoff weight: 2,800 1b. Primary
using commands: Military Air Transport
Service, most major commanids.

H-19B CHICKASAW —lisison-evacua-
tion helicopter; in worldwide and ex-
tensive USAF use; first Hight November
1949, Performed magnificently in Korea.
Used alse by Navy, Marines, Coast
Guard, civilian finms, foreign nations,
Contractor: Sikorsky Aireraft Div,, United
Aircraft Comp. Powerplant: A and C
models use Pratt & Whitney R1340-57;
B oand D uwse Wright R1300-3. Power-
plant hp/thrust: R1340-57, 600 hp;
R1300-3 500 hp. Dimensions: blade 53
ft., length 42 ft. 3 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, 360 mi. Cargo capacity:
2250 Th, Crew: 2 or 3. Maximum gross
takeoff weight: A and C models, 7,500
Ib.; B and D models, 7,900 b, Primary
using commands: Most USAF major air
commuanids.

CH-21 WORKHORSE—troop carrier
helicopter; first flight April 1952; fea-
tures  well-known  “banana™  fuselage.
Cockpit has side-by-side seating with
the pilot on the right. In H-21A through
H-21C, single Wright R1820-103 piston
engine drives both rotors; in H-21D test-
bed, rotors driven by one General Elec-
tric T35 turbine engine apiece. HH-21B
modified for search and rescue mission,
Contractor: Vertol Div., Boeing Co,
Powerplant: Wright R1520. Powerplant
hp/thrust: 1425 hp. Dimensions: blade
44 ft., length 52 ft. 6 in., height 16 ft.
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Speed: 140 mph. Ceiling: above 20,000
ft. Range: 300 mi. Cargo capacity: 20
troops or 12 litters plas attendant. Crew:
2 or 3. Maximum gross takeoff weight:
15,000 b, Primary using commands:
Tactical Air Command, Alaskan Air
Command, Headguarters Command, Mil-
itary Air Transport Service.

HH-43 HUSKIE—crash-rescue, fire-
fighting helicopter. HH-43A  employs
Pratt & Whitney R-1340 piston engine,
HH-43B a Lycoming T53-1 shaft tur-
bine. First delivery of B made in June
1959, Holds several world records for
its tvpe. 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, 656.258 mi.; straight-line dis-
tance, 900 mi. Previous records were
held by USSR, Contractor: Kaman Air-
eraft Corp. Powerplant: Pratt & Whitney
R1340-48 piston engine, H-43A; Lycom-
ing T-33L-1A turbine, H-43B. Power-
plant hp/thrust: A model 600 hp: B
model 8 hp, Dimensions: rotor diame-
ter, 47 ft., ]!4'1Ll.:1]| 25 fr., height 12 ft.
7 in. Speed: over 100 mph, Ceiling: above
25.000 ft. Range: A model, 220 mi.; B
model, 250 mi. Cargo capacity: 2,000 b,
or 7 passengers plus pilot, Crew: 2. Maxi-
mum gross takeoff weight: A maodel,
6800 lb.:; B model, 7,100 [b. Primary
using commands: All major commands.

CH-46B—long-range  utility support
transport, USAF counterpart of Vertol
107-11 commercial model; previously de-
sipnated HX-2. Amphibions eapability.
Contract let in June 1962. Contractor:
Boeing Co., Vertnl Div. Powerplant: 2
Ceneral Electric T58-8 shaft turbines.
Powerplant hp/throst: 1,250 shaft hp
each. Dimensions: rotor diameter 50 ft.,
length 44 R. 7 in., height 16 . 10 in.
Speed: 168 mph. Ceiling: 13,700 fi.
Range: 700 mi. with 2,400-Ib. payload,
115 mi. with 7.000-1b, Cargo capacity:
25 troops or 15 litter patients with 2 at-
tendants, Crew: 2 or 3. Maximum gross
takeoff weight: 19,000 1b, Primary using
commands:  Tactical Air Command,
Strategic Air Command.

(Continucd on following page)

F-104 /Sidewinder

LIABLE
RBORNE
MISSILE
LAUNCH
POWER

When maneuvering in super-
sonic combat, a fighter seldom
has a second shot at its target.
Therefore, the P-445-E wing
tip launcher power supply on
the Lockheed F-104 must
launch its Sidewinder missile
with abzolute reliability under
adverse conditions of shock,
vibration, temperature and
altitude.

ITT has been building the
P-445-E wing tip contoured
Sidewinder Launcher power
supply for the F-104 for more
than three years. In addition
to supplying launch power, it
triggers the firing mechanism,
activates the firing squibs,

rovides launch control inter-
ocks, and supplies audio sig-
nals to the pilot.

& W
~

ITT for reliable atrborne mis-
gile launeh power. For further
information, write Power and
Space Systems Department
for data file ASD-2066-3.

ITT

Industrial Products Diviaslon
Fetwiaslinnsl Tolessmta ol Toiegraps Corparalias
13401 Windon Sirerl = Jaa Teispads, Cold + [Mpen 1414
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CUSTOM-DESIGNED
DATA SYSTEMS

MicroSADIC Digital Data systems are the
efficient, economical link between instru-
mentation and digital computers —auto:
matically handling data acquisition,
conversion, and recording in computer-
ready format.

Because of CSC's modern design
technigues, you can order a custom
MicroSADIC system assembled from
field-proven modules to fit your applica-
requirements. Every system is:
Expandabie after installation

Built with NOR/NAND logic cards
Self-checking

Based on proven components

Easy to operate

Easy to calibrate

For test facility or flight vehicle, hard-

wired or telemetered, analog or PCM, high |

or low level signals, CSC can promptly
deliver a custom system tailored to meet
your needs,

Call your CSC engineering representative
for more information. He will be glad to
show you examples—you can choose from
hundreds of successful installations. Or
write direct:

CONSOLIDATED
izdsamea — a0 == e S

SYSTEMS

R==mmem o = =
CORPORATION

1500 So. Shamrock Ave. » Monrovia, Califernia

AM ASSOCIATE COMPANY OF ALLIS . CHALMERS,
BELL & HOWELL, CONSOLIDATED ELECTRODYNAMICS
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GALLERY OF
USAF WEAPONS

AIR FORCE UTILITY
AND TEST AIRCRAFT

U-2—high-altitude weather and photo
reconnaissance  airernft.  Provided photo
evidence of Soviet missile hlllh'l]p m
Cuba; one shot down over Cuba, killing
its pilot, Maj. Buodolf Anderson, only
|'|.'l!:|'|||;|.1 casualty of Cuba crisis. Also
destroved  in  reconnaissance operations
were 2 U-2 flown by Francis G. Powers
over USSR in May 1960 and one by a
Chinese Nuationalist pl:!ur over Comumu-

nist China in September 1962, Now
wseel primarily in high-altitude sumpling
program (HASP) for Delense  Atomic
Support Agency, operating in  various

parts of the world. One SAC WU-2 wing,
4080th now bhased at Davis-Monthan
AFB, Ariz., moving from Laughlin AFFB,
Tex., in July 1963, Earlier models pow-
eredd by Pratt & Whitney [57 turbojet,
|.|h'|' s ---i|||_'||.:||,1i|:||:_r I]1'|t shot  down
over USSR—employ Pratt &  Whitney
175-13 adapted to mn on low-volatility
fuel, Its long range can be further ex-
tended by shutting ol engine and  glid-
ing, Contractor: Lockheed Aircraft Corp.
Powerplant: Pratt & Whitney J537C or
Pratt & Whitney 1753-13. Powerplant
hp/thrust:  J57C, 11,000 b J75-13,
thout 20,000 1b, Dimensions: length 49
ft. 7 in., span 80 ft., height 13 ft. Speed:
M mph, Ceiling: above 70,000 [t
Range: 3,000 mi. or more, Armament:
mome, Crew: 1; 2 in U-2D. Maximum
gross takeolf weight: 17,270 b, (J57C).
Primary using command: Strategic Air
Command.

U-3—low-wing twin-engine liaison ad-
ministration aireraft, “off-shelf” counter-
part of Cessna 310 civil model. Initially
designated L-2TA. USAF bought 160
U-3A% and 35 U-3Bs, latter with better
all-weather  capability and . slightly  in-
creased powerplant. Contractor: Cessna
Aircraft Co, Powerplant: A, Continen-
al (470-M; B, 10470-D. Powerplant
hp/thrust: A, 240 hp: B, 260 hp. Dimen-
sions: length 29 ft. 7 in., span 36 ft. 11
in., height 10 ft. Speed: 240 mph. Ceil-
ing: 21,500 ft. Range: 1400 mi. Crew:
2, plus 3 passengers. Maximum gross take-

off weight: 4,990 Ib, Primary using com-
mands: all major commands.

U4B — linison-administration: high-
wing, twin-engine; earlier model U-4A
also purchased: both models off-the-
shelf versions of the Acro Commancer.
Contractor: Acro Commander, Ine, Pow-
erplant: 2 Lvcoming 1600-540 G-evlinder
air-cooled engines. Powerplant hip/thrust:
350 hp. Dimensions: span 49 ft. 624 in.,
length 35 ft. 2 in., height 14 ft. 6 in.
apeed: 2500 mph. Ceiling: 21,900 ft
Range: 1700 mi. mm gross takeoff
weight: 7,500 |b. Primary using com-
mand: Headguarters Command.

U-5A—twin-engine  high-wing utility
lizison plane, variation of the single en-
ging U-10, being tested for possible Air
Commando use. Engines are mounted
on wings, providing better visibility and
reducing damage to props and engines
in operating from unimproved surfaces.
Contractor: Helio Aircraft Corp. Power-
slant: 2 Lycoming GO-435. Powerplant
ipfthrust: 260 hp each. Dimensions:
length 32 ft. 10 in., span 41 ft., height
8 ft. 10 in, Speed: 157 mph. Ceiling: 22 -
000 ft. Range: 510 mi. Crew: 1, with
room for 5 passengers or cargo. Maximum
gross takeolf weight: 5725 |b. Primary
using commandd: Tactical Air Command.

U-6A BEAVER — liaison-administra-
tion; high-wing lightplane produced  in
limited quantities for Air Force and
Army since 1947, Last of 58 U-8As de-
livered to SAC in Julv 1963, Contractor:
de Havilland Aircraft Co. Powerplant:
Pratt & "'.‘I.'hitn:"}' RO85-AN-3 piston
engine. Powerplant hp/thrust: 450 hp.
Dimensions: span 45 [t., length 30 ft. 4
in., height 9 ft. Speed: 160 mph. Ceiling:
18,000 ft. Range: about 600 mi. Cargo
capacity: T passengers, 1,000 Ib. Crew:
1. Maximum gross takeoff weight: 5,100
Ib. Primary using command: Stratesic
Air Commane,

U-10—4-G-place utility transport em-
ploved primarily in  counterinsurgency
missions, A, B, C versions in use. Prin-
cipal advantage is its ability to fly al

-
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speeds as low as 30 mph, pmvidini; ex-
cellent wvisual reconnaissance capability
in jungle terrain and facilitating short
field landing and takeoff. It can take off
over treetops within 500 ft. from unim-

roved surfaces, land in 400 ft. or less.
Fn addition to those already employed
by Air Commandos in US and owverseas,
USAF has ordered 24 for 4 Air Guard
Commando  groups. Contractor: Helio
Aireraft Corp. Powerplant: A, B, Lycom-
ing CO-480: C, GSO-340. Powerplant
hp/thrust: A, B, 285 hp; C, 360 hp. Di-
mensions: length 30 ft, span 39 ft,
height & ft. 10 in. Speed: 150 mph. Ceil-
ing: 22,500 ft. Range: 800 mi. Payload:
1,000 Ib.: B and C models have paradrop
door. Armament: Can be fitted with vari-
ety of light armament, cameras, ete
Crew: 2—pilot and observer, Maximum
gross weight: 4,000 1b. Primary
using commands: Tactical Air Command,
Air National Guard.

A-1E  SKYRAIDER—former Nawy
fighter being adapted for use by Air
Commande wing. Two squadrons of
A-1Es now being formed. Formerly
designated AD-53, carries a one- or two-
man crew, and can be adapted to any
of a dozen combat or tactical versions,
including day and night attack, photo re-
connaissance, an S-passenger transport,
or o 4-litter ambulance plane. Contractor:
Douglas  Aircraft Corp,  Powerplant:
Wright R-3350. Powerplant ]'Ip.f{ﬁruﬂ'.
2700 hp, Dimensions: length 38 ft. 10
in., span 50 ft., height 15 ft. 8 in. Speed:
285 mph. Ceiling: over 25,000 ft. Range:
1,200 mi. Bomb load: 4 tons, Armament:
2 20-mm. cannon; provision for rockets,
napalm, ete. Crew: 1 or 2. Maximum
gross takeoff weight: 19,000 Ib, Primary
using command: Tactical Air Command.

HU-16 ALBATROSS—search-and-res-
cue amphibian, n[lhe:atinm'l since 1947,
has been extremely active around the
world since. Formerly desimnated SA-16.
B model slightly larger. Used mainly by
the Air Rescue Service, in limited num-
bers by major air commands with own
erash-rescue units. Used by Air National
Cuard as medium transport for Army
Special Forces., Extremely versatile, du-
rable aircraft. Contractor: Crumman Aifr-
craft Engineering Corp. Powerplant: 2
Wright R1820-T6A nrrlli piston engines.
FPowerplant hp/thrust: 1,425 hp each.
Dimensions: A, span 80 ft., length 60 ft.
8 in., height 24 ft. 4 in.;: B, span 86 ft.
8 in., length 62 ft. 10 in., height 25 ft
10 in. Speed: 230 mph. Ceiling: 21,500 ft.
Range: 2.500-mi. maximum. Carge ca-
pacity: 10 passengers plus rescue and aid
ﬁttipment, Crew: 6, Maximum gross
takeolf weight: 30,000 Ih. Primary using
commands: MATS, Air National Guard.

XV-BA—VTOL experimental fighter
being built in UK by Hawker-Siddeley
as. P.1127. US is participating with
British and Western Germany in test of
nine prototypes; all services joining in
US evaluations. First flight scheduled for
October, Contractor: Hawker  Adreraft
Ltd. Powerplant: Bristol-Siddeley BS.53
Pegasus. Powerplant hp/thrust: 18400
Ib. Dimensions: length 41 ft. 11 in., span
22 ft. 5 in., height 10 ft. 3 in. Crew: 1.
No other details available.

X-16—entering a new phase of re-
search flights in hypersonic range up to
Mach 8 and altitude of 400,000 ft. under
new contract bebween USAF and North
American. Skin to be reworked to with-
stand heat of 2,400 degrees F compared
with 1,200 to 1,400 degrees in current
models. Fuselage to be lengthened by 2
feet, and a drop tank added to accom-
modate 12,500 T mord fuel, extending
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powered fight from 90 seconds to 145
seconds. NASA pilot Joe Walker reached
348,000 ft. (66 mi) in No. 3 X-15 on
July 19, eclipsing Maj. Bob White's rec-
unfr of 314750 ft. Walker also holds
X-15 speed record of 4,105 mph. Nei-
ther record was expected to stand for
long. Walker's altitude record was 90th
flicht of three X-15s since program be-
gan June 8, 1959. Contractor: North
American Aviation, Ine, Powerplant: He-
action Motors Div., Thiokol Corp.,
XLRSY. Powerplant hp/thrust: 57,000 |bh.
at sea level, 70,000 Tb. at altitude. Dimen-
sjons: (before modification) length 50 ft.,
span 22 ft, height 13 ft. 6 in. Speed:
Mach 7. Ceiling: 400,000 ft. or more.
Crew: 1. Maximum gross takeoff weight:
32276 |b. Primary using agency: Na-
tional Aeronautics and Space Administra-
tion.

X-19—twin-engine, high-tandem-wing
VTOL aircraft: first prototype rolled out
in July. Two have been purchased for
triservice evaluation. Represents a new
concept of flight, employing radial force
for lift. 4 propellers, 1 on each wing-
tip fore and aft, are tilted wvertically
for takeoff and landing, swing throug
80 degrees in climb, are in normal hori-
zontal position for eruise. Cross-shafting
and overminning chutches connect propel-
lers to engines so that either engine can
drive all 4 propellers continnously, Can
perform entire mission on 1 engine. Con-
tractor: Curtiss Wright Corp. Power-

lant: 2 Lyveoming T55-5 propjet engines
ﬁ'cared in aft fuselage. Powerplant
hp/thrust: 2,250 shp each. Dimensioms:
length 44 ft., span 34 ft. 8 in., height 16
ft. Speed: 0 to 460 mph. Ceiling: 6,000
ft. with load. Range: 900 mi. Pavload:
1,200 Ib.; seats B. Maximum gross take-
off weight: 13,000 Ih. Primary using com-
mand: Air Foree Systems Command.

X-20 DYNA-SOAR—designed to be
first US winged orbital wvehicle, to be
boosted by Titan III and capable of
one or more earth orbits before reenter-
ing atmosphere and landing like an air-
plane. Dyna-Soar, an abbreviation of
dynamic soaring, indicative of plane’s
performance  in returmning  from  orbit.
Continned  development in  doubt at
this writing; may be combined in
some form  with Gemini 2-man  space
vehicle, First flights, initially unmanned,
are scheduled for 1966, preceded by test
pirdrops in 1965. Contractor: Boeing Co.
Powerplant: Titan IIT booster, Thiokeol
rocket motor for escape in launch emer-
gency, Sundstrand auxiliary hydrogen
oxvegen unit for accessory power. Power-
plant hp/thrust: 2.5 million pounds, Di-
mensions: lenmth 35 £, width 20 ft.,
height 8 ft. Speed: over 15,000 mph.
Crew: 1. Maximum gross takeoff weight:
over 10,000 1b, Primary vsing commands:
Air Force Svstems Command, National
Aeronantics and Space Administration.

X-21—designed to explore laminar
flow control which can, in theory, double
an aircraft’s range and endurpnee, Two
prototypes being built using WB-66D
airframes, First plane now conducting
flight tests at Edwards AFB, Calit.
WEB-66 engines have been removed, with
nacelles being used to house pumps
drawing air from wing surfaces through
lengthwise slots. Contractor: Northrop
Corp. Powerplant: 2 General Electric
J79-13 turbojets, Powerplant hp/thrust:
10,000 Ib. Dimensions: length 75 ft. 2 in.,
span 93 ft. 6 in., height 23 f. 7 in.
Speed. over 700 mph. Maximum takeoff
weight: 53,000 [b. Primary wusing com-
mands: Air Force Svstems Command,
Federal Aviation Agenéyv.—ExD

ROCH |
ABLATIVE MATERIALS
SELECTOR FILE!!!

]
Detailed tabular listing of 29 important
Poly-Preg molding compounds and tapes.
Data includes reinforcement matarial,
resin system, 11 critical physical proper-
ties, significant characteristics and typ-
ical end use,
Write U.S. Polymeric Chemicals Technical
Information Service, P. 0. Box 2187,
Santa Ana, California, for your file copy.
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THE RIGHT JOB

How to Find It

Are you planning the tronsition
fram @ military fo a cvilion posi-
tion? Are you seeking o higher
level of responsibility in your
current field?

This type of chaonge involves
marketing your experience in the
maost effective way possible and
using modern methods of job
search.

As consuliants in the held of
monogement employment, we
have ossisted hundreds of mili-
tary and civilian men in this sart
of planning, involving bock-
ground evoluation, resume com-
position, interview preparation,
and contacts with key executives.
Call or write for an oppointment
to review your situation and po-
tential, without cbligation,

Sherman dsgsociates

1246 50. Lo Cienega CLEond
Loz Angeles 35, Calif. 5.7525
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. ACROSS THE WORLD

AFA’s uniquely flexible Accident Insurance offers vou acci-
dent coverage, twenty-four hours a day, every day, in
amounts up to $30,000,

You choose the amount that meets your family's require-
ments,

You have wvour choice of the money-saving family plan
that insures you, your wife, and all of your r_ghildmu under
21—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.

FordHAkA ME‘"‘”E’“/ AFA ACCIDENT INSURANCE
'" GIVES YOU AND YOUR FAMILY
COMPREHENSIVE COVERAGE AGAINST ACCIDENTS!

. ACROS5 THE STREET

Units of Your Coverage | Extra Bonefits of Family Plan
Covorage | (Basic Amount) Wife Each Child
1 $ 5,000 § 7500 ¥ 500
2 10,000 5,000 1,000
3 15,000 7.500 1,500
- 20,000 10,000 2,000
5 25.000 12,500 2,500
& 30,000 15,000 3,000
r 35,000 17,500 3,500
8 40,000 20,000 4,000
¥ 45,000 22,500 4500
10 50,000 25,000 5,000
All of these benefits increcse 5% eoch yeor for
the first 3 years ot no increase in premium,

If vou are presently insured under AFA's old Travel Acei-
dent policy, please do not apply for Comprehensive Acci-
dent Insurance at this time, To avoid the expense to vou of
short-rate cancellation, we will rirﬂrr::rqﬁ{'ﬂf}” send \:uu an
application for AFA Comprehénsive Accident Insurance
when your present coverage expires.

. IN YOUR OWN HOME

Either plan you choose offers coverage against any

1. ccident (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,

In addition to the accidental death benefit, vour policy also
2.;-rm'ides indemnity for aceidental loss of limbs or sight.

And, for any injuries you incur, money is set aside in

3.an amount up to 5500 for medical expenses not reim-
bursed by other insurance in excess u})Sﬁﬂ 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 anv 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 applicable to each insured person shall be pro-
portionately reduced to effect a proportionate distribution
of the said aggregate limit.

EXCLUSIONS: The policy does not cover: (a) suicide or
attempted suicide, while sane or insane; (b) death or
injurv sustained while insane or under the influence of
intoxicants or narcotics; (¢) death or injury resulting from
invasion, bombardment, or enemy action; (d) death or
injury sustained while operating or riding in any aircraft
or other vehicle used in a manner or for a purpose pro-
hibited by law: (e) death or :'nf'ur'y' 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
n;:::'idl.‘nt wherein the driver of the auto is under 21 vears
of age.

AIR FORCE ASSOCIATION COMPREHENSIVE ACCIDENT INSURANCE

(Underwritten by Mutual of Omaha)

Name (applicant)
Basic AHN_‘." "'L.,Fosfnd.ividunl
Address Amountt t]','l'_”r"f‘ Plan
§5.000; =20 0% 6.00
: 1 % 9.50
o hseo Dia% Bio
a0, 1828.50 Haad
| Beneliciary® Relationship :%g% 1545.00 8353%
: 154750 ¥
*Under the family plan a beneficiary should on'y be named for $30,000 £57.00 [1$36.00
the above named family head [JHiplimnt]'. In the event of death g&a‘% :.'5.'{?;13_%:1 Dg‘ﬂ_%
of any of his Family members the applicant will be the bene- $45 000 L3706.00 Etﬁ-i-ﬂﬂ |
[0 Iaman AFA member [J Ienclose $6 for AFA membership [J%95.00
S % tFamily' plan includes 5308 of
Application must be accompanied by check or money order. G A P
Send remittance to: Insurance Division, AFA, 18501 Pennsyl- basic amount tor wile and 10% -
vania Ave., N. W., Washington 6, D. C. of ”'\"l'."' amount f“[ all children, 943
F - regnrniicss of number,
210
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Colin P'. Kelly Squadron, N. Y., was named after the WW 11 Pennsylvania’s Carl Long, Bill Lunsford,
Air Foree hero. His son, a 1963 graduate of West Point, and Jaek Gross welcome Presidemt ], B,
has been a frequent guest at various Squadron programs. Montgomery to annual Wing Convention.

AFA ON MAIN STREET

By Gus Duda

sidered the end of the AFA vear, and it is customary
to outline in this space some of the outstanding events
sponsored by AFA units all over the nation and acknow]-
edge top individual efforts by AFA leaders. The past twelve
months have seen some outstanding projects.
® Among the top unit efforts, the projects of the Colin
P. Kelly Squadron, Rome, N. Y., ranked high. The squad-
ron featured a mammoth community campaign to build a
recreation center and swimming pool for SAC alert crews
and their families at nearby Griffiss AFB. Also featured
was a community-wide observance of the anniversary of
the Bataan-Corregidor campaign.
® Leigh Hunt, retiring Salt Lake City Squadron Com-
mander, is boasting of the fine programs that made up that
Sponsorship of an AF Academy Team before Onon- Squadron’s activity calendar for 1962-63. Educational

daga County, N.Y., high schools ix an annual project projects were the feature of the effort.
of the Syracuse Squadron, with fine rcivie reception.

T HE AFA National Convention can logically be con-

® Excellent programs which involved the entire com-
munity were “run of the mill” with the Goddard Squadron
in California, topped off with its sponsorship of the out-
standing California Wing Convention.

® Tucson Squadron’s “Arizona Aerospace Days” in
February, a three-day event cosponsored with the Cham-
ber of Commerce, was a smash success.

® Boise, Idaho, staged a magnificent air show at Gowen
Field with an audience estimated at over 40,000. Not a
bad figure, since Boises population is in the neighborhood
of 35,000, Jim Trail, AFA Board Chairman in 19358-39,
was General Chairman.

® Ogden, Utah, and Erie, Pa., were other Squadrons
sponsoring outstanding public demonstrations, with more
than 35,000 tuming out for the annual Weber Valley Air
Fair in Ogden, under the direction of past Vice President
Dale B. Erickson, and a similar crowd at Port Erie Airport
for the annual Fourth of July Squadron program.

® The Ohio Wing arranged a four-day trip in the state
Mitchel Squadron-sponsored Edueation Couneil in by the Air University Briefing Team, during which it ap-
New York sponsored outstanding educational pro- peared before more than 6,000 teachers and students.
grams in Long Island area during past two vears, Wing Commander Glenn Mishler and Akron Squadron's
Charles Whitaker were cochairmen. The Mitchel, N. Y.,

{Continued on following page)
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Boise, Idaho, Squad-
ron’s outstanding
program in 1963 was
the ldaho Centennial
Air Fair, cosponsored
with Idahoe ANG.

Hudson, N. J., was one of several
AFA outfits that sponsored Science Fair
projects. Don Strait, AFA Director, is
pictured with 1963 exhibit winners.

e
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Frazier Avation

parts for commercial and
malitary transport planes
We are qualified military suppliers of

airframe parts for Douglas Aircraft—
the world's greatest transport planes!

>~
* -

%L)i_

AVIATION SERVICES, INC.

7424.26 Bewerly Bivd., Los Angeles 36, California U.5.A
Branch offices: New York, K.Y, » Miami, Fla. '« Phona: 537-3820 » WL RSB
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Gordon Nesler, right, NASA lecturer, is s-lmwr! with l:'.tlwg_rul
’Hara, left, and Leigh Hunt, after one of Salt !.:ﬂw. City
Squadron’s suceessful community relations events in March.

Squadron, under the direction of Past Commander Sam
Hananel, is active in promoting the efforts of the New
York Education Council in educational events, The Syra-
cuse, N. Y., Squadron features an annual county-wide
tour of high schools by a team from the USAF Academy.
The 1st Reserve Squadron, Calif., sponsored its fifth an-
nual Education Workshop at Long Beach State College.
And the Utah Wing again presented its fine Intermountain
Aerospace Education Symposium.

® The Ak-Sar-Ben Squadron in Omaha, perennial
leader in AFA's membership effort, received stiff compe-
tition from the Olmsted, Pa., Squadron, which carried out
an ambitions campaign under the direction of Past Squad-
ron Commander Oliver R. Johns and Pennsyvlvania Wing
Commander Bill Lunsford, with the assistance of Maj. Gen.
Frederic Miller, Middletown AMA Commander. Other
spirited membership competition came from the reacti-
vated AFA Squadron at Oklahoma City, where a drive
began in late July, and promises to top anything staged so
far. Here the leaders were Maj. Gen. Lewis Mundell,
Oklahoma City AMA Commander, and Joe Shosid, Fort
Worth, AFA Viee President.

Shosid has been active in other areas, with a successful
campaign in New Mexico leading to the rejuvenation of
the Wing and three Squadrons. Maj. Gen. John W. White,
AFSWC Commander at Kirtland, AFB. was of invaluable
assistance in New Mexico.

Another great individual effort took place in the South
Central Region, under Vice President N. W. "Mike” de-
Berardinis, Shreveport. He organized five new Sguadrons
and an outstanding Airpower Council, planned three sep-
arate membership campaigns, and carried out an ex-
tremely ambitious educational effort resulting in three fine
Seminars, with a fourth scheduled for November at
Louisiana State University. The latter program promises to
become the most important such AFA-sponsored Seminar.

These few examples are indicative of the efforts of ou
Wings, Squadrons, and individual leaders all across the
country, In highlighting them we pay tribute to the count-
less hours of selfless effort, by thousands of individuals, in
dozens of cities from San Diego to Boston, from Seattle to
Miami. If in telling of these accomplishments we appear
to be boasting of the capability of AFA to tell the aero-
space story in the community, it is pardonable, Anyvone
who had a hand in these—and dozens of other unrecounted
projects of importance—can be proud that they have
shared in emphasizing the importance of AFA on Main
Street, USA.—Exnp
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SRS VENRFRORORBERIRODAREET

BE OUR GUEST

You are cordially invited . . .

Pick Two . . .
Get One FREE

NUCLEAR AMBUSH, By Earl H. V oss,
Only complete background on the nu-
clear test ban treaty. Sen, Henry M.
Jackson ealls it “A vital book for
every American.” Retail $6.50,
MEMBER'S PRICE £5.45.

SOVIET MILITARY STRATEGY.
By Marshal of the Soviet Union V. D.
Sokolovskii, tranzlation and commen-
tary by Herbert 3. Dinerstein, Leon
CGonre, and Thomas W, Walfe of The
RAND Corp. First full trestment of
Soviet strategy since 1926, Retail 3750,

MEMBER'S PRICE $5.95.

US BOMBERS: B-1 1w B-T0. By
Lioyd 8. Jones. Complete and authentic
anthology of all aircraft ever assigned
the B designation. Detailed descrip-
tions, supplemented by more than 200
photographs, plus 74 three-view seale
drowings., Retail §7.75. MEMBER'S
PRICE 85.95.

THE WAR IN THE AIR: A Pictorial
History of World War 11 Air Forces in
Combat. Edited FJIi' Maj. Gene Gurneyv.
Thiz onique volume with 1,500 pie-
tures, 332 hig 9x 11 pages, is a neces-
sary  :upplement to any and all
natrative aceounts of World War [1.
Rerail §7.50. MEMBER'S PRICE
£6.25.

A HISTORY OF THE SOVIET AIR
FORCE. By Robert Kilmarx. The fuoll
sweep of Soviet afrpower development

doctrine, tuctics, strategy, training,
organization, and technology as they
have shifted thronghout the vears, Re.
tail $7.50. MEMBER'S PRICE 25.935.

ON THERMONUCLEAR WAR. By
Herman Kahn, “One of the most im-
portant current hooks on military strat-
egy . . . 0 mine of information on
national defense,” AIR FORCE IN.
FORMATION POLICY LETTER FOR
COMMANDERS. Retail $10, MEM-
BER'S PRICE £5.95.

to accept one of these outstanding

s ODRRERBAR

books for your professional library . . .
with the compliments of the

AeroSpace Book Club . . .

“Today it is more important than ever for Air Force
personnel of all grades to be well informed and there
is no better source of information than professional
reading. . . .

“Since ils inception four vears ago the AeroSpace
Book Club has offered its membership books of oul-
standing quality which cover the broad spectrum of
Air Foree interest in the fields of history, aeronautics,
astronautics, memoirs, taclics, strategy, and political
SCIence. , . .

“The criteria for selection which the Club has adopted
ensures volumes of quality and stature that will con-
tribute to the professional enrichment of its members.”

—Gen. Curtis E. LeMay, in a letter to all Air Foree
personnel,

[ E have a file full of letters from satisfied readers which say much
the same thing. But we're not asking you to take anyone’s word for
it. At no vost to you we will =end vou any one of the books listed at
right, values up to 810 at retail prices, along with your first selection at
the special member’s price. You will also be enrolled as a member of
the AeroSpace Book Club. Eight times a vear vou will be sent an an-
nouncement and description of our current selection, a book picked
from the best available aerospace and related military literature. For
every four books purchased you will also be entitled to select an addi-
tional bonus book—free—from a large list. This bonus privilege can
run your over-all savings as high as forty percent.

The risk to you is minimal. You need take only those hooks vou
want. But we are confident, based on what our members tell us. that
you will find membership in the AeroSpace Book Club a rewarding
experience.
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THE AEROSPACE BOOK CLUB #a

iSponsared by Alr Foree Assoeiatian)

f.-'\.’DICf Tf }D[iﬁ’ Mills Building, Washington 6, D. C.

Please enroll me as 2 member of the AEROSPACE BOOK CLUB and send me both

_I-_"]}fS_?1 SELECIYO,\,T my courtesy copy and my first selection. Bill me for the first selection at the special

member’s price (plus 17¢ for postage). [ agree to take at least four more zelections
—or allernates—at reduced member’s prices in the next twelve months. With every

KL,:"\.T_) COE.TE TESY four selections taken, I may choose an additional free bonus book. Advance notice

of every selection will be given and I may take it, or an alternate book, or no book
at all. After taking four hooks, | may cancel my membership,

COPY NOW AND FIRST SELECTION
ﬂf: 4 IL Tfff S FREE COURTESY BOOK

- Nama
COL"PO;'{\'? (Pleass print in full)
Sireel — —— — I
Clty. ——Rane__ Slaie Zip Code______
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AFA Group Life Insurance

NOW THE BEST
POLICY FOR ALL

SERVICE FAMILIES

Active Duty o Ready Reserve o National Guard

For the first time, all officers, warrant officers, and
NCOs (E-5 and above) of the National Guard and
Ready Reserve Forces are eligible for AFA Group Life
Insurance.

Previously available only to active-duty personnel,
AFA Group Life Insurance is the only group life in-
surance program that provides all of these major benefits
to all service families.

DIVIDENDS: A 20% dividend paid to 1962 policy-
holders reduced the net cost of insurance to $8 per
month.

COVERAGE TO AGE 65: All policyholders are covered
to age 65; Reserve and Guard personnel are eligible for
coverage at any time before age 50. Active-duty person-
nel are eligible for coverage at any time before age 60.

50% ADDITIONAL BENEFIT FOR ACCIDENTAL
DEATH: If you should lose your life in any kind of
accident, including any aviation accident, your bene-
ficiary will receive 50% more than the face value of
the policy at the time of death.

GUARANTEED CONVERSION PRIVILEGE: At age 65,
or at any time you leave active duty, the Guard or the
Reserve prior to age 65 your insurance is fully convert-
ible to any permanent plan of insurance then being
offered by the Underwriter, United of Omaha, regard-
less of your health at that time.

214

YOU CAN KEEP YOUR POLICY AT THE SAME LOW
GROUP RATE IF YOU LEAVE THE NATIONAL
GUARD OR RESERVE: If you wish, you may keep
your policy at the same low group rate (up to age 63)
even if your military status is terminated, provided your
policy has been in force for at least three years before
the termination of your Guard or Reserve status, or at
least one year before leaving extended active duty.

LOW COST AND CONVEM:ENCE: Your premium of
$10 per month is always the same, regardless of your
age or flying status. You mever need to worry about
which premium period you are in. Your premium is
reduced by cash payment of year-end dividends, when
declared.*

*Naturally, future dividends cannot be guaranteed, but
a dividend of 209 was declared and paid to all 1962
policyholders. This dividend reduced the net cost of
this insurance to $8 per month for all policyholders.

The insurance will be provided by the group
insurance policy issued by United Benefit Life
Insurance Company to the Air Force Associa-
tion. However, Guard and Reserve members
who are permanent residents of Ohio, Texas,
Wisconsin, and New Jersey, will not be cov-
ered under the group policy, but will be eligi-
ble under individual policies providing similar
benefits at the same rate.
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NO MEDICAL EXAMINATION OR QUESTIONNAIRE: 509, Additional Indemnity

An applicant must have successfully passed a physical for ALL Accidental Deaths
examination within the last two-year period; Reserve SCHEDULE OF BENEFITS
and Guard personnel must also submit a copy of Form
SF-88 (Report of Medical Examination) with their DEATH FROM ALL ACCIDENTAL
application. NATURAL CAUSES DEATHS
Amoant of Insurance Amaount of Insursnce
ADDITIONAL BENEFITS: On Fiying _ Noton On Flying _ Noton
No haz&rdous,_dut}r I'Estriﬂil:lns, Yeour Age Stafus  Flying Status Your Age Status  Flying Stalus
Waiver of premium in event of total disability, 20-2¥: S0 JE0,000 e CALTON0: B0
it ol 25.29 11,000 20,000 25.29 16,500 30,000
Full choice of settlement options. Sy D SO e o Lo Bt
3539 13,000 20,000 35.3% 15,500 30,000
EXCLUSIONS—for your protection: In . SO44 13.500 17,300 40-44 20,250 26,250
vide maximum mver:ge atpminjmum cost fnéf ZI;I 1:05::;- A4S 000 13,800 4549 18,750 20,250
holders, there are a few exclusions which apply to your s misien Waied | Dot s bl
2 h : . 55-59* 10,000 10,000 §5-59* 15,000* 15,000*
policy. They are listed here in detail: e e e
Death benefits for svicide or death from injuries Reserve and Guard personnel must [l Raserve and Guard personnel must
intentionally self-inflicted while sane or insane shall By P pio 1o s T | ST Bahy ox e agh 30 actve

not be effective until your policy has been in force
for twelve months. The Accidental Death Benefit
shall not be effective if death results: (1) from in-
juries intentionally self-inflicted while sane or insane,
or (2) from injuries sustained while committing a
felony, or (3) either directly or indirectly from bodily
or mental infirmity or poisoning or asphyxiation from
carbon monoxide, or (4) during any period while
the policy is in force under the waiver of premium
provision of the master policy.

$90,000,000

INSURANCE
IN FORCE

PAYMENT OF PREMIUMS: Premiums may be paid
direct to AFA in quarterly ($30), semiannual ($60),
or annual ($120) installments. Statements will be sent
you before each payment is due. Active-duty personnel
may also pay by monthly allotment.

MAIL YOUR APPLICATION TO AFA TODAY! 1960 1961 1962

I e e e I
Please indicate below the form of pay-

Air Force Association Group Life Insurance men you cia:

(UNDERWRITTEN BY UNITED OF OMAHA) B A

necessary for any allotment to be
processed.)

[0 Quarterly (I enclose $30)

Rank (please print) Name [ Semi-annually (I enclose $60)
O Annually (I enclose $120)
Address (please indicate permanent address if paying by allotment) I [] (am) [] (am not) currently
on fiying status.
City Zone State Category of eligibility (please check
appropriate box in ecach column)
: O Active Duty [0 Air Force
Ehcy-gf- Ttvih [0 Ready Reserve 00 Army
National Guard Nay
Beneficiary Relationship o g Mm‘?ﬂc
This insurance is available only to AFA members: [0 Coast Guard

[ 1 enclose $6 for annual AFA membership dues (includes subscription (35) to AIR FORCE/SPACE DIGEST).

] ! am an AFA member.

I understand the conditions governing AFA’s Group Life Insurance Plan. 1 certify that I am eligible for this insurance under the
category indicated, that I am currently in good health, and that T have successfully passed, within the past two year period, the last
physical examination required by my branch of service. (Reserve and Guard personnel not on extended duty must include with this
application a copy of their most recently completed SFB3.)

Signature of Applicant = . - —— o Date__. e T T —
Application must be accompanied by check or money order.

Send remittance to INSURANCE DIVISION, AFA, 1901 PENNSYLVANIA AVE., NNW., WASHINGTON &, D. C.
T e e I
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Guide to Air Force Bases

WHERE THEY ARE LOCATED

WHAT THEIR JOBS ARE "

ALTUS AFB, Okla., 3 mi. NE of Altus. Phone: Area Code
405, HUdson 2-8100. Heavy bomber, tanker, and Atlas
ICBM support base, 2d AF, SAC. Named for city.
AMARILLO AFB, Tex., 14 mi. SE of Amarillo. Phone:
Area Code 806, Dlamond 9-1511. Technical Training
Center; supply and administrative training; jet mechanics
and airframe repair schools, ATC; heavy bomber and
tanker base, 15th AF. SAC. Named for nearby city.
ANDREWS AFB, Md., 11 mi. SE of Washington, 1. C.
Phone: Area Code 301, 981-9111. Headguarters Com-
mand; Hgq. AFSC; Hq. 2d Reserve Region, CONAC;
Naval Air Reserve Training Unit. Formerly Camp Springs
AAB, renamed for Lt. Gen. Frank M. Andrews, airpower
pioneer, CG, European Theater of Operations, killed in
aircraft accident, Iceland, 1943.

ARNOLD ENGINEERING DEVELOPMENT CENTER,
Tenn., 10 mi. E of Tullshoma. Phone: Area Code 613,
GLendale 5-2611. Hq. AEDC, AFSC, Named for Gen.
H. H. “Hap” Amold, WW II AF CG.

BAKALAR AFB, Ind., 3 mi. N of Columbus. Phone: Area
Code 512, 372-2501. Reserve training, CONAC. Formerly
Atterburv 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, 2 mi. E
of Shreveport. Phone: Area Code 318, 425-1211. Hq. 2d
AF, SAC; strategic heavy bomber and tanker base. Named
for Lt. Eugene H. Barksdale, WW I pilot, killed near
Wright Field, Ohio, August 1926, while testing observa-
tion-tvpe plane.

BEALE AFB, Calif., 11 mi. SE of Marvsville. Phone: Area
Code 916, 634-3000. Heavy bomber, tanker, and Titan
ICBM support base, 15th AF, SAC. Formerly Camp Beale,
named for Brig. Gen. Edward F. Beale, California Indian
agent before the Civil War.

BELLOWS AFS, Ouahu, 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., T mi. SE of Austin. Phone: Area
Code 512, GReenwood 8-8481. Heavy bomber and tanker
base, 2d AF, SAC. Formerly Del Valle AAB, renamed
for Capt. John A. E, Bergstrom of Austin, killed at Clark
Field, P. 1., December 1941, during Japanese bombard-
ment.

BIGGS AFB, Tex., 6 mi. NE of El Paso. Phone: Area Code
915, LOgan 6-6711, Heavy bomber and tanker base, 15th
AF, SAC; refueling base, 9th AF, TAC. Named for Lt
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James B. Biggs, WW 1 fighter pilot, killed in an accident in
France, October 1918,

BLYTHEVILLE AFB, Ark., 3 mi. SE of Blytheville
Phone: Area Code 501, LEhigh 2-5667. Heavy bomber
and tanker base, 4th Air Division, 42d Strategic Aerospace
Division, 2d AF, SAC. Named for nearby city.
BOLLING AFB, 3 mi. S of Washington, D. C. Phone:
Area Code 202, JOhnson 2-9000. Headguarters 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 19-year-
old private near Amiens, France, 1918,

BROOKLEY AFB, Ala., 3 mi. SW of Mobile. Phone: Area
Code 205, HEmlock 8-68011. 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., 7 mi. SSE of San Antonio. Phone:
Area Code 512, LEhigh 2-8811. USAF Aerospace Medical
Center, School of Aerospace Medicine, ATC: Hq. Air
Evacuation, MATS; medical research, education, and
training, AFSC. 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. § of Peru. Phone: Area
Code 219, MUrdock 9-2211. Medium bomber and tanker
base, 2d AF, SAC. Former naval air station. Named
geographically.

CANNON AFB, N. M., 7 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 18950-54. who was Com-
mander of Allied Air Forces in the Mediterranean in
Ww 1L

CARSWELL AFB, Tex., T mi. WNW of Fort Worth.
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,
WW 11 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 3-1811. Heavy bomber and tanker
operational and training base, 15th AF, SAC; fighter-in-
terceptor 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, I1l., 1 mi. SE of Rantoul. Phone: Area
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Code 217, 893-3111. Aircraft maintenance and weather
schools, Technical Training Center, ATC. Named for
Octave Chanute, aviation pioneer and civil engineer, 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. Base being deactivated.
It will maintain a skeleton crew until about 1964. Former-
ly Lake Charles AFB, renamed for Lt. Gen. Claire L.
Chennault, famed leader of WW 1I 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, 382-3811. Reserve training,
CONAC. Named geographically.

CLINTON-SHERMAN AFE, Okla., 1 mi W of Burns
Flat. Phone: Area Code 405, Burns Flat, LOgan 2-3121.
Heavy bomber and tanker base, 2d AF, SAC. Formerly
Clinton NAS.

COLUMBUS AFB, Miss., 9 mi. N of Columbus. Phone:
Area Code 601, GEneva 4-7322. Heavy bomber and jet
tanker base, 2d AF, SAC.

CONNALLY AFB. (See James Connally AFB.)

CRAIG AFB, Ala., 5 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-
facturer, killed during B-24 test flight in US, 1941.

DAVIS-MONTHAN AFB, Ariz., 4 mi. SE of Tucson.
Phone: Area Code 802, EAst 7-5411. Medium bomber
base, 15th AF, SAC; fighter-interceptor base, ADC; Titan
ICBM site under construction. 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, 428-4461. Reserve training, troop carrier, Hq.
3d Reserve Region, CONAC; ADC, joint use. Formerly
Marietta AFB, renamed for Capt. Charles M. Daobbins,
killed while transporting paratroops over Sicily in June
1943.

DOVER AFB, Del., 3 mi. SE of Dover. Phone: Area Code
302, T34-8211. Air transport base, EASTAF, MATS;
fighter-interceptor base, ADC; air refueling base, Sth AF,
SAC. Named for city.

DOW AFB, Me., 2 mi. W of Bangor. Phone: Area Code
207, 989-2300. Heavy bomber and tanker base, Sth AF,
SAC; fighter-interceptor and air defense missile base,
ADC. Formerly 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 Du-
luth, Phone: Area Code 218, RAndolph 7-8211. Fighter-
interceptor 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 6-0212. Heavy bomber and Atlas ICBEM
support base, 15th AF, SAC; troop carrier base, 12th AF,
TAC; Nike missile battalion, Headquarters, Army. Form-
erly Tye Field, Abilene Municipal Airport, and Abilene
AFEB, renamed for Lt. Col. William E. Dyess of Albany,
Tex., WW II fighter pilot in South Pacific, killed in P-38
criash in December 1943 in California.

EDWARDS AFB, Calif., 18 mi. E of Rosamond. Phone:
Area Code 805, CLifford 8-2111. Hq. AF Flight Test
Center, AFSC. Formerly Muroc AFB, renamed for Capt.
Clen W. Edwards, test pilot, killed at Muroe Field, June
1948, in crash of YB-49 “Flying Wing.”
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EGLIN AF AUXILIARY FIELD £9 (See Hurlburt Field.)
EGLIN AFB, Fla.. 2 mi. 5W of Valparaiso. Phone: Area
Code 305, 946-9680. Hq. Air Proving Ground Center,
AFSC; heavy bomber base, 8th AF, SAC; Special Air
Warfare Center. Named for Lt. Col. Frederick 1. Eglin,
killed in US, 1937.
EIELSON AFB, Alaska, 26 mi. SE of Fairbanks. Phone:
DRake 7-3107. Alaskan Air Command support base for
SAC mission, weather reconnaissance, and air defense
missions. Named for Col. Carl B. Eielson, Alaskan air pio-
neer who flew across the North Pole with Sir Hubert Wil-
kins in 1928, flew the first US airmail in Alaska, killed at-
tempting to aid an iced-in vessel in the Bering Sea.
ELLINGTON AFB, Tex., 16 mi. SE of Houston, Phone:
Area Code 713, HUdson 7-1400. Air Reserve, CONAC,
Named for 2d Lt. Eric L. Ellington, killed during training
Hight near San Diego in 1913
ELLSWORTH AFB, 5. D., § mi. NE of Rapid City.
Phone: Area Code 605, Flllimore 2-2400. Heavy bomber,
tanker, and Titan ICBM support base, 15th AF, SAC:
Minuteman ICBM sites under construction. Formerly
Rapid City AFB, renamed for Brig. Gen. Richard E. Ells-
ug:rth killed in B-36 crash in Newfoundland, March 18,
1953.
ELMENDORF AFB, Alaska, 4 mi. NE of Anchorage.
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 II ace killed in air crash in France,
November 17, 1954,
ENT AFB, Colo., Colorado Springs. Phone: Area Code
303, 635-8911. Hq. NORAD; Hq. ADC. Named for Maj.
(Continwed on page 220)

Glossary of Terms Used in Guide to AFBs
AAR Army Air Bose

AB Ajr Bose

ADC Air Defense Commaond

AEDC Arnold Engineering Develepment Center
AF Air Force

AFB Ajr Farce Bose

AFCS Air Force Communications Service
AFLC Air Foree Logistics Command

AFROTC Air Force Reserve Officers Training Corps
AFSC Air Force Systems Command

ANG Ajr Netional Guard

AP Airport

ASD Aeronavtical Systems Division

ATC Air Troining Commoand

AU Air University

AWS Alr Weather Service

CBI China-Burmo-Iindia Theater

CG Commanding General

CMH Congressional Medal of Honer

co Commanding Officer

CONAC Continental Air Command

DFC Distinguished Flying Cross

Dsc Distinguished Servica Cross

EASTAF Eastern Transport Air Force

ETO European Theater of Oporations

ICBM Intercontinental Ballistic Missile
MATS Military Air Tronsport Service

NAS MNaval Air Station

NORAD Morth American Air Defense Command
ocs Officer Candidate Schosol

SAC Strategic Air Command

SAGE Semi-Autematic Ground Environment
TAC Tactical Air Command

USAF United States Air Force

WESTAF Waestern Transport Air Force

WW 1 World War |

WW 1l World War Il
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GUIDE TO AIR FORCE BASES

Gen. Uzal G. Ent, CG, 2d AF, recipient of DSC, died
in 1948,

FAIRCHILD AFB, Wash.,, 11 mi. WSW of Spokane.
Phone: Area Code 509, CHestnut 7-1212. Heavy bomber,
tanker, and Atlas ICBM support base, 15th AF SAC.
Formerly Spokane AFB, renamed for Gen. Muir 5. Fair-
child, WW 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. Phone: Area
Code 913, UNion 2-1234. Medium bomber, reconnais-
sance, and Atlas ICBM support base, 2d AF, SAC. Form-
erly Topeka AAB, renamed for Maj. Daniel H. Forbes, Jr.,
WW II bomber pilot killed at Muroc Field, Calif.,, in the
crash of the YB-49 “Flying Wing,” June 1948.
FRANCIS E. WARREN AFB, Wyo., adjacent to Chey-
enne. Phone: Area Code 307, 775-2510. Atlas ICEM
support base; Minuteman ICBM site under construction,
8th AF, SAC. Named for Wyoming’s first US senator and
first elected governor, Civil War recipient of CMH, died
in US, 1929.

GEORGE AFB, Calif., 8 mi. NW of Victorville. Phone:
Area Code 714, CHapel 6-8611. 831st Air Division, 12th
AF, TAC and 329 FI1S8, ADC (tenant). Formerly Victor-
ville AAB, renamed for Brig. Gen. Harold H. George,
WW 1 ace, Commander of US Air Forces in Australia in
WW II, killed in Australia, April 1942,

GLASGOW AFB, Mont., 18 mi. NNE of Glasgow, Phane:
Area Code 406, 228-4311. Fighter-interceptor base; heavy
bomber and tanker base, 15th AF, SAC. Named for city.
GOODFELLOW AFB, Tex., 2 mi. SE of San Angelo.
Phone: Area Code 915, San Angelo 653-2471. USAF
Security Service base; tactical fighter base, 12th AF, TAC;
fighter-interceptor mission, ADC. Named for Lt. John |.
Goodfellow, Jr., of San Angelo, killed in fighter combat,
in France, 1918.

GRAND FOEKS AFB, N. D., 14 mi. W of Grand Forks.
Phone: Area Code 701, Grand Forks 772-3431. Heavy
bomber and tanker base, 2d AF, SAC; fighter-interceptor
tenant, SAC; Minuteman ICBM site under construction.
GRAY AFB, Tex., 6 mi. SW of Killeen. Phone: Area Code
817, KEystone 2-3209. 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 train-
ing. ATC. Named for city.

GRIFFISS AFB, N. Y., 2 mi. NE of Rome. Phone: Area
Code 315, Rome FF 6-3200. Hgq. Rome Air Development
Center, AFSC; Rome Air Materiel Area, AFLC; fighter-
interceptor base, ADC; heavy bomber and tanker base,
SAC. Formerly Rome AFB, renamed for Lt. Col. Town-
send E. Criffiss of Buffalo, recipient of DSC, killed in
flight from Russia to England, February 19432,
GUNTER AFB, Ala, 5 mi. NE of Montgomery. Phone:
Area Code 203, 272-1210. Extension Course Insttute,
USAF. AU; training base for USAF Medical Service
School, ATC: SAGE Direction Center, ADC; Montgomery
Air Defense Sector, ADC. Named for William A. Cunter,
mavor of Montgomery for 27 vears, ardent exponent of
airpower, died in 1940,

HAMILTON AFB, Calif, 6 mi. NNE of San Rafael.
Phone: Area Code 415, TUcker 3-7711. Fighter-interceptor
base, ADC; Hq. 6th Reserve Region, CONAC; SAGE
combat center. Formerly Marin Meadows, renamed for
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Ist Lt. Lloyd A. Hamilton, recipient of DSC, killed in
fighter combat, France, August 1918.

HANCOCK FIELD, N. Y., 5 mi. NNE of Syracuse. Phone:
Area Code 315, GLenview 8-5500. Hq. ADC: 26th Air
Division; SAGE. Formerly Syracuse AF Station.
HANSCOM FIELD. (S¢e Laurence G. Hanscom Field.)
HICKAM AFB, Oahu, Hawaii, 6 mi. SW of Honolulu,
Phone: Honolulu 44-111, Hq. PACAF; air transport base,
WESTAF, MATS; support base for SAC mission; fighter-
interceptor base, ANG. Named for Lt. Col. Horace M.
Hickam, Commander of 3d Attack Group, killed in an air
crash at Fort Crockett, Tex., 1934,

HILL AFB, Utah, 8 mi. § of Ogden. Phone: Area Code
801, TAvlor 5-5215, east area; TAylor 59711, west area.
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. 8W of Alamogordo.
Phone: Area Code 5035, GRanite 3-6511. Hq. AF Missile
Development Center, AFSC; tactical fighter base, TAC.
Formerly Alamogorde AAB, renamed for Col. George V.
Holloman, guided missile pioneer who was killed in an air
crash on Formosa, March 1946,

HOMESTEAD AFB, Fla., 5 mi. NNE of Homestead.
Phone: Area Code 305, EDison 6-8011. Heavy bomber
base, S8th AF, SAC; TAC and ADC tactical fighter base.
Named for city.

HUNTER AFB, Ga., 3 mi. 5\V of Savannah. Phone: Area
Code 912, ADam 4-4461. Heavy bomber and tanker base,
8th AF, SAC; tactical fighter base, TAC; fighter-inter-
ceptor base, ADC; troop carrier base, EASTAF, MATS;
home of 63d Troop Carrier Wing, MATS. Named for Maj.
Gen. Frank O'D. Hunter, WW [ ace, recipient of DSC,
four clusters, past AFA Director.

HURLBURT FIELD ( Eglin AF Auxiliary Field #9), Fla.,
6 mi. W of Fort Walton Beach. Phone: Area Code 305,
OB. 118. TAC base. Home of USAF Special Air Warfare
Center (1st Air Commandos), USAF Air Ground Opera-
tions School. On Eglin AFB reservation.

INDIAN SPRINGS AFB, Nev.,, 1 mi NW of Indian
Springs. Phone: Area Code 702, Indian Springs 20, Bomb-
ing 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,
ATC. Formerly Waco AFB, renamed for Col. James T.
Connally of Waco, who was killed on a B-29 mission over
Yokohama, Japan, May 1945,

KEESLER AFB, Miss., 2 mi. WNW of Biloxi. Phone: Area
Code 601, IDlewood 2-1561. Technical Training Center,
ATC. Named for Lt. Samue] R. Keesler, Jr., of Greenwood,
Miss,, aerial observer, killed on special bombing mission
near Verdun, France, October 1915,

EKELLY AFB, Tex., 6 mi. W5SW of San Antonio. Phone:
Area Code 512, WAlnut 3-5411. Hq. Air Materiel Area,
AFLC. Named for Lt. George E. M. Kelly, pioneer Army
pilat, killed in US, 1911.

KINCHELOE AFB, Mich., 3 mi. SE of Kinross. Phone:
Area Code 908, GYpsy 5-3611. Fighter-interceptor and
air defense missile base, ADC; heavy bomber and tanker
base, 2d AF, SAC. Formerly Kinross AFB, renamed in
honor of Capt. Iven C. Kincheloe, Jr., Korean War jet
ace and holder of world altitude record of 126,200 feet,
set in 1956 in the Bell X-2 rocketplane, killed on July 26,
1958, in the crash of an F-104 Starfighter at Edwards AFB,
Calif.
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KINGSLEY FIELD, Ore, 5 mi. SE of Klamath Falls.
Phone: Area Code 503, TUxedo 2-4411. Fighter-inter-
ceptor 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., borders southern edge of
Albuguerque. Phone: Area Code 505, CHapel 7-1711.
Research and development base, Hg. AF Special Weapons
Center and AF Weapons Laboratory, AFSC. Formerly
Albuquerque AAB, renamed for Col. Rov §. Kirtland,
aviation pioneer and former CO of Langley Field, died
in 1941.

K. L. SAWYER AFB, Mich., 23 mi. 5 of Marquette. Phone:
Area Code 906, Dickens 6-9211. Fighter-interceptor base,
ADC; heavy bomber and tanker base; 2d AF, SAC:
SAGE. Named for Kenneth I. Sawver, Marquette County
Road Commissioner, who died in 1944,

LACKLAND AFB, Tex., 7 mi. W5W of San Antonio.
Phone: Area Code 512, OR. 4-3211. Militarv Training
Center, WAF training, USAF Recruiting School, USAF
Chaplain  School, USAF Marksmanship 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: troop carrier base,
TAC; fighter-interceptor and air defense missile base,
ADC. Named for Samuel P. Langley, pioneer aeronautical
scientist, died in 1906,
LAREDO AFB, Tex.. 3 mi. NE of Laredo. Phone: Area
Code 512, RAndolph 3-9121. Undergraduate pilot train-
ing, ATC. Named for city.

(Continued on following page)

UNITED STATES AIR FORCE INSTALLATIONS OVERSEAS

Following is a list of hoses, installations, Romstein AB
and facilities where men aond women of Rhein-Main AB
the United Stotes Air Force are stationed Sembach AB
outside the continental limits of the Spongdahlem AB
United 5totes. This is not o complete fist
but dows include the mojor sfotions used Wiesboden AR
by the global USAF.—THE EDITORS

METHERLANDS, THE
Camp Mew Amsterdom AB

Tempelhof Central Airport, Berlin NORWAY

Kolsos AB

ALASKA
Clear Missile Early Warning Station
Eislion AFB
Elmendorf AFB
Gaolena Airport
King Solmon Airport
Shemya AF Staticn

AZORES
Lojes Field

BERMUDA
Kindley AFB

CANADA

Ernest Harmon AFB, Mewfoundland
Goose AB, Labrodor

CANAL IONE

Albrook AFB
Howard AFB

CRETE
Iraklion Air Station

FRAMCE
Comp Des Loges
Chambley AB
Chateavrosux Air Station
Chaumant AB
Dreux AB
Etain AB
Evreux-Fauville AB
Loon AB
Orly Airpert, Paris
Phalibourg AB
Toul-Rosieres AB

GERMANY

Bitburg AB
Hohn AB
Lindsoy Air Station

AlIR FORCE Magozine = September 1943

GREECE
Athenal Airport

GREENLAMND

Sondrestram AB
Thule AB

GUAM
Andersan AFB

HAWAI
Bellows AFB
Hickam AFB
Wheeler AFB

ICELAND
Keflavik Airport

ITALY
Aviang AB
Moples Admin.

I'wWo JIMA
Iwo Jima AB

JAPAM
Fuchu Air Station
Itazuka AB
Johnson Air Station
Misowa AB
Tochikawa AB
Yokata AB

JOHNSTON ISLAND
Johnston lsland AB

KOREA
Kimpo AB
Kunsan AB
Csan AB

LIBY A
Wheelus AB

MORODCCO
Benguerir AB
Nouosseur AB
Sidi Slimane AB

OKIMAWA
Kodeno AB
Moha AB

PAKISTAN
Peshowar Afr Station

PHILIPFINE ISLANDS
Clark AB
John Hoy AB

PUERTO RICO
Ramey AFB

SPAIN
Moron AB
Torrejon AB
Zoragoza AB

TAIWAN (FORMOSA)

Tainan AB
Taipei Air Station

TURKEY
Ankara Air Station
Cigli AB
Incirlik AB
lzmir Admin.

UMITED KINGDOM

Alconbury RAF Station
Bentwaters RAF Station
Brize Morton RAF Stotion
Chelveston RAF Siation
Foirford RAF Station
Greenham Common RAF Station
High Wycombe Air Stafion
Lokenheath RAF Station
Mildenhall RAF Station
Prestwick Airfield, Scotland
Sculthorpe RAF Stotion
South Ruislip Air Station
Upper Heyford RAF Station
Wethersfield RAF Station
Woodbridge RAF Station




GUIDE TO AIR FORCE BASES

LARSON AFB, Wash., 5 mi. N of Moses Lake. Phone:
Area Code 509, 769-1212. Fighter-interceptor base, ADC;
heavy bomber and tanker base, 15th AF, SAC: Titan
ICBM support base. Formerlv Moses Lake AAR, renamed
for Maj. Donald A. Larson, native of Yakima, Wash.,,
WW II ace, killed on fighter mission over Ulzen, Ger-
many, August 1944,

LAUGHLIN AFB, Tex., 7 mi. E of Del Rio. Phone: Area
Code 512, 298-3511. Undergraduate pilot training, ATC,
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. SSW
of Bedford. Phone: Area Code 617, 274-6100. Hq. USAF
Electronic Systems Div. and Office of Aerospace Research
for USAF Cambridge Research Laboratories, AFSC.
Formerly Bedford Airport, 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 7-6011. Medium bomber and
Atlas ICBM support base, 2d AF, SAC. Named for city.
LITTLE ROCK AFB, Ark., 15 mi. NE of Little Rock.
Phone: Area Code 501, YUkon 5-1431, Medium bomber
and tanker base, 2d AF, SAC: final phase of Titan 11
ICBM site under construction. Named for city.
LOCKBOURNE AFB, Ohio, 11 mi. SS5E of Columbus.
Phone: Area Code 614, TEmple 3-8211. Medium bomber
and tanker base, 8th AF, SAC; fighter-interceptor base,
ADC. Named for nearby ecity.

LORING AFB, Me., 2 mi. NW of Limestone. Phone: Area
Code 207, FAirview 8-7311. Heavy bomber and tanker
base, 8th AF, SAC; fighter-interceptor base, ADC. For-
merly Limestone AFB, renamed for Maj. Charles J. Lor-
ing, Jr., CMH recipient, killed in Korea in November 1952
when he crashed his damaged F-80 into enemy artillery
emplacements, destroving them.

LOWRY AFB, Colo., 3 mi. ESE of Denver. Phone: Area
Code 303, DUdley 8-5411. Technical Training Center,
ATC; Titan ICBEM support base, 8th 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 L

LUKE AFB, 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. 55W of Tampa. Phone; Area
Code 813, Tampa 536-1411. Hqg. Strike Command; tactical
fighter and training base, 9th AF, TAC. Named for Col
Leslie MacDill, fighter pilot, killed in air crash at Ana-
costia, Md., 1938.

MALMSTROM AFB, Mont,, 4 mi. E of Great Falls.
FPhone: Area Code 408, CLendale 2-9581. 341st Strategic
Missile Wing, 15th AF, SAC; fighter-interceptor base,
ADC: SACE interim control center; tanker base. Home
of nation’s first Minuteman. Formerly Great Falls AFB,
renamed for Col. Einar A. Malmstrom, killed in airplane
accident near Great Falls, August 21, 1954.

MARCH AFB, Calif., 9 mi. SE of Riverside. Phone: Area
Code T14, Moreno LD 20. Hg. 15th AF, SAC; heavy
bomber and tanker base, SAC. Named for Lt. Pevton C.
March, Jr., son of WW I Army Chief of Staff, killed in
air crash in US, 1918,

MATHER AFB, Calif,, 12 mi. SE of Sacramento. Phone:
Area Code 916, EMpire 3-3161. Heavy bomber and tank-
er base, 15th AF, SAC; advanced navigator training, ATC.
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Named for Lt. Carl 5. Mather, killed near Ellington Field
during training flight, 1918, five davs after receiving com-
mission.

MAXWELL AFB, Ala., 1 mi. WNW of Montgomery.
Phone: Area Code 205, 265-5621. Hq. Air University;
Air War College; Air Command and Staff College; Hq.
AFROTC Aerospace Studies Institute; Squadron Officer
School: Warfare Systems School; Academic Instructor
and Allied Officer School. Named for 2d Lt. William C.
Maxwell of Natchez, killed on Luzon, Philippines, 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. Hq. Air Materiel
Area, AFLC; aircraft earlv waming and control, ADC.
Named for Maj. Hezekinh McClellan, pioneer in Arctic
aeronautical experiments. killed during the test flight of
a new plane in the US, 1936,

McCONNELL AFB, Kan., 5 mi. SE of Wichita. Phone:
Area Code 316, MUrray 5-1151. Tactical fighter base, 12th
AF, TAC; Titan ICBM site under construction, 8th AF,
SAC., Formerly Wichita AFB, renamed for the two Me-
Connell brothers of Wichita: Thomas L., killed July 10,
1943, in the South Pacifie, and Fred M. Jr. killed in 1945
in a private plane crash in Kansas.

McCOY AFB, Fla., 7 mi. § of Orlando. Phone: Area Code
305, 855-3210. Heavy bomber base, Sth AF, SAC; air-
craft early warning and control, ADC. Formerly Pinecastle
AFB, renamed for Col. Michael N. W, McCoy, B-47 wing
commander, killed in aircraft accident, October 1957,
near Orlando.

McGUIRE AFB, N. ]., 18 mi. SE of Trenton. Phone: Area
Code 609, RAymond 4-2100. 1611 ATW, Hq. EASTAF;
air transport base, MATS: fighter-interceptor and air de-
fense missile base, ADC; SAGE direction center; air re-
fueling base, SAC. Formerly Fort Dix AAB, renamed for
Maj. Thomas B. McGuire, Jr., of Ridgewood, N. ],
second ranking WW I ace, P-38 pilot, recipient of CMH
and DSC, killed over Leyte, 1945.

MINOT AFB, N. D., 13 mi. N of Minot. Phone: Area
Code 701, TEmple 7-1161. Fighter-interceptor and tanker
base, ADC: heavy bomber and tanker base, Minuteman
ICBM site, 20th AF, SAC mission. Named for city.
MOODY AFB, Ga., 10 mi. NNE of Valdosta, Phone: Area
Code 912, EDgewood 3-4211. Undergraduate pilot train-
ing, ATC. Named for Maj. George P. Moody, killed while
testing AT-10 transitional trainer in Kansas, 1941,
MOUNTAIN HOME AFB, Idaho, 11 mi. WSW of Moun-
tain Home. Phone: Area Code 208, 828-2111. Medium
bomber and Titan 1 base, 15th AF, SAC. Named for ciby,
MYRTLE BEACH AFB, 5. C., 3 mi. SW of Myrtle Beach.
Phone: Area Code 8503, Myrtle Beach 448-3131. Tactical
fighter base, 9th AF, TAC. Named for city.

NELLIS AFB, Nev., 8 mi. NE of Las Vegas. Phone: Area
Code 702, 382-1800. Tactical fighter crew training, fight-
er weapons, 12th AF, TAC. Formerly Las Vegas AFB,
renamed for Lt. William H. Nellis of Las Vegas, fighter
pilat, killed in action over Luxembourg, in December of
1944.

NIAGARA FALLS AIR FORCE MISSILE SITE, N. Y.,
4 mi. E of Niagara Falls. Phone: Area Code 716, 207-4100.
Reserve training, air defense missile base, CONAC, ADC.
Formerly Niagara Falls Municipal Airport; named for city.
NORTON AFB, Califf., in San Bernardino. Phone:
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Area Code 805, TUrner 9-4411. Hq. Air Materiel Area,
AFLC; Hq. Ballistic Systems Division, AFSC; Deputy,
The Inspector General, Hq. Los Angeles Air Defense Sec-
tor, ADC. Formerly San Bemardino Air Depot, renamed
for Capt. Leland F. Norton, bomber pilot, killed in aircraft
accident near Amiens, France, May 1944,

OFFUTT AFB, Neb., 9 mi. § of Omaha. Phone: Area
Code 402, 291-2100. Hg. SAC; air refueling support; Atlas
ICBM support base. Formerly Fort Crook, renamed for
Ist Lt. Jarvis Jennes Offutt, who was killed in fighter
action, France, 1918,

OLMSTED AFB, Pa., 1 mi. NW of Middletown. Phone:
Area Code T17, 944-5521. Hq. Air Materiel Area, AFLC.

Formerly Middletown Air Depot, renamed for Lt. Robert
S. Olmsted, balloon pilot, killed when his balloon was
struck by lightning over Belgium, September 1923,
ORLANDO AFB, Fla,, 2 mi. E of Orlando. Phone: Area
Code 305, 241-2401. Hq. Air Photographic and Charting
Service; Hg. Air Reserve Service, MATS; USAF Tactical
Missile School, TAC; Air Force Conference Facility; Or-
lando Contract Management District, AFSC; 1365th
Fhotographic Sq., MATS; MATS NCO Academy; 1381st
Geodetic Survey Sq., MATS. Named for city.

OTIS AFB, Mass., 5 mi. NNE of Falmouth. Phone: Area
Code 617, LOcust 3-5511. Fighter-interceptor and air de-
fense missile base, ADC; airborne early warning and con-

{Continued on following page)

LOCATIONS OF AIR NATIONAL GUARD FLYING UNITS

ALABAMA
Birmingham Municipal Airport, Birmingham
Donnelly Field, Montgomery

ALASKA
Anchorage International Airport, Anchorage

ARIZOMA
Sky Harbor Municipal Airport, Phoenix
Tucson Municipal Airport, Tucson

ARKANSAS
Fort Smith Municipel Airpart, Fort Smith
Lintle Rock AFB, Little Rock

CALIFORMIA
Fresno Air Terminal, Fresno
Hoyword Municipal Airport, Hoyward
Ontario International Airport, Ontaria
Yon Muys Airperf, Von Nuys

COLORADO
Buckley Air Guord Bose, Denver

CONNECTICUT
Bradley Field, Windsor Locks

DELAWARE
Greoter Wilmington Airport, Wilmington

DISTRICT OF COLUMBIA

Andrews AFB
FLORIDA
Imeson Airport, Jocksonville
GEORGIA

Dobbins AFB, Maorietta
Travis Alrport, Savannah

HAWAI
Hickam AFB, Honolulu

IDAHO
Boise Air Terminol, Boise

ILLINDIS
Caopital Airport, Springfield
O'Hare International Alrpori, Chicago
Greoter Peoria Airport, Peoria

INDIANA

Baer Field, Fort Wayne
Hulman Field, Terre Houte

10WA
Des Moines Municipal Airport, Des Moines
Sioux City Municipal Alrpert, Sioux City
KAMNSAS
Hutchinsen Air Guard Base, Hutchinson
McConnell AFB, Wichita

KENTUCKY
Standiford Field, Louisville
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LOUISIANA
Mew Orleans MAS, Mew Orleans

MAINE
Dow AFB, Bangor

MARYLAMND
Mariin Airport, Boltimore

MASSACHUSETTS
Bornes Municipal Airport, Westfield
Logan Infernational Airport, Boston

MICHIGAN
Detroit Wayne Municipal Airport, Detroit
Kellogg Municipal Airport, Batile Creek

MINMESOTA
Duluth Municipal Airpert, Duluth
Minneapalis-5t. Poul International Airport,
Minneopaolis

MISSISSIPPI
Howkins Field, Jockson
Key Field, Meridian

MISSOURI
Lambert-5¢, Louvis Municipal Airport, 5. Louls
Rosecrans Memorial Airport, 51, Joseph

MONTANA
Groot Falls Internononal Airpert, Great Falls

MNEBRASKA
Lincoln AFB, Lincoln

NEVADA
Reno Municipel Airport, Renc

NEW HAMPSHIRE
Grenier Field, Manchester

NEW JERSEY
Atlantic City Airport, Atlantic City
McGuire AFB, Trenton
Mewark Airport, Mewark

NEW MEXICO
Kirtlond AFB, Albuquergque

NEW YORK
Honcock Field, Syrocuse
Mew York NAS, New York
Hiagora Falls Municipal Airport, Miagara Falls
Schenectady City Airport, Scheneclady
Westchester County Airport, White Plains

NORTH CAROLINA
Douglas Municipal Airport, Charlotte

MNORTH DAKOTA
Hector Field, Forgo

OHID
Clinton County AFE, Wilmington
Lockbourne AFB, Columbus
Mansfield Municipal Airport, Mansfield
Springfield Municipal Airpart, Springfield
Tolede Express Airpert, Toledo

CELAHOMA
Tulza Municipal Ajrport, Tulsa
Will Ragers Fiald, Oklahoma City

OREGOMN
Partland International Airpart, Portland

PENNSYLVANIA
Grealer Pithiburgh Airport, Pittsburgh
Olmsted AFB, Middlatown
Willow Grove NAS, Willow Grave

PUERTO RICO
Puerto Rico International Alrport, Son Juan

RHODE ISLAND
Green Municipal Airpart, Providence

SOUTH CAROLINA
McEntire Air Guard Base, Columbia

SOUTH DAKOTA
Joe Foss Field, Sioux Falls

TENMNESSEE
Berry Field, Mashville
MeGhee-Tyson Airport, Knosville
Memphis Municipal Airport, Memphis

TEXAS
Dallas MAS, Dallas
Ellington AFB, Houston
Kelly AFB, Son Antonio

UTAH
Salt Loke City Municipal Airport, Salt Lake City
VERMONT
Burlington Municipal Airport, Burlington
VIRGINIA
Byrd Field, Richmond
WASHINGTON

Spokane International Airport, Spokane

WEST VIRGIMNIA
Konawha County Alrport, Charleston
Martinsburg Municipal Airpart, Martinsburg

WISCONSIN
General Mitchell Field, Milwoukes
Truax Field, Madizon

WYOMING
Cheyenne Municipal Airport, Cheyenne
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trol, ADC; air refueling base, SAC. Named for Lt. Frank
J. Otis, killed in air crash in US, 1937.

OXNARD AFB, Calif., 5 mi. E of Oxnard. Phone: Area
Code 8035, 486-1631. Fighter-interceptor base, ADC.
Named for city.

PAINE FIELD, Wash., 68 mi. § of Everett. Fhone: Area
Code 206, ELiot 3-1161. Fighter-interceptor base, ADC.
Formerly Paine AFB. Named for 2d Lt. Topliff 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. Hg. AF Missile Test Center,
AFSC. Formerly Banana River NAS, renamed for Maj.
Gen. Mason M, Patrick, Chief 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 603, GEneva 6-0100. Medium bomber and tanker
base, 8th AF, SAC. Formerly Portsmouth AFB, renamed
for Capt. Harl Pease, Jr., CMH recipient, WW II pilot
missing over Rabaul, New Britain, on August 6, 1942,
PERRIN AFB, Tex., 6 mi. NNW of Sherman. Phone: Area
Code 214, STillwell 7-2971. Pilot interceptor training
{Adv.), ADC. Named for Lt. Col. Elmer D. Perrin of
Boerne, Tex., killed testing a B-26 near Baltimore, June
1941,

PETERSON FIELD, Colo., 8 mi. E of Colorado Springs.
Phone: Area Code 303, 635-8911. Administrative flving,
ADC. Named for 1st Lt Edward J. Peterson, killed in
US, in airplane crash, 1942.

PLATTSBURGH AFB, N. Y., 1 mi. 5W of Plattshurgh.
Phone: Area Code 318, JOrdan 3-4500. Medium bomber
and tanker base, 8th AF, SAC; Atlas 1CBM support site.
Named for city.

POPE AFB, N. C., 12 mi. NW of Fayetteville. Phone:
Area Code 919, 396-4111. Troop carrier base, 9th AF,
TAC. Named for 1st Lt. Harley H. Pope, killed making a
forced landing in a Jeomy in North Carolina, January 1919.
PORTLAND INTERNATYL AP, Ore, 7 mi. NE of Port-
land. Phone: Area Code 303, ATlantic 8-5611. Fighter-
interceptor base, ADC. Named for city.

RANDOLPH AFB, Tex, 15 mi. ENE of San Antonio.
Phone: Area Code 512, OLive 8-3511. Hq. ATC: Jet
Qualification Course (Adv.), ATC; Hq. 4th Reserve Region,
CONAC; pilot instructor training. Named for Capt. Wil-
liam 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, 885-4511. Undergraduate pilot training, ATC.
Formerly Lubbock AFB, renamed for Lt Augustus F.
Reese, Jr., of Shallowater, Tex., killed on bomber mission
over Cagliari, Italy, May 1943

RICHARDS-GEBAUR AFB, Mo., 16 mi. 5§ of Kansas City.
Phone: Area Code 816, Dlckens 5-4400. Fighter-inter-
ceptor base, ADC; 29th Air Division Hq., SAGE. Former-
ly Grandview AFB, renamed for Lt. John F. Richards, II,
of Kansas City, first area 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. S5E of Macon. Phone: Area
Code 912, WAlker 6-5511. Hq. Air Materiel Area, AFLC;
Hg. CONAC; heavy bomber and tanker base, Bth AF,
SAC. Named for Brig. Gen. Augustine Warner Robins,
Chief of Materiel Division, Air Corps, who devised system
of cataloging in 1920s still used; died in 1940.

SAWYER AFB. (See K. I. Sawyer AFB.)
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SCHILLING AFB, Kan., 4 mi. SW of Salina. Phone: Area
Code 913, TAvlor 7-4411. Mediom bomber and tanker
base, 15th AF, SAC: Atlas ICEM support base. Formerly
Smokev Hill AFB, renamed for Col. David C. Schilling,
WW 11 fighter ace and pioneer of in-flight refueling tech-
niques who led first nonstop transatlantic flight of jet
fighters, killed in car accident in England, August 1956.
SCOTT AFB, Ill., 6 mi. ENE of Belleville. Phone: Area
Code 618, ADams 4-4000. Admin. Hq. MATS, AWS,
AFCS. Named for Cpl, Frank 5. 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.
Phone: Area Code 313, 465-1241. Fighter-interceptor
base, ADC; Hq. 5th Reserve Region, CONAC; air refuel-
ing base, 2d AF, SAC. Formerly Joy Aviation Field, re-
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, GLendale 9-2561. Troop carrier base, 8th AF,
TAC. Formerly Smyrna 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. 55E of Golds-
boro. Phone: Area Code 919, REpublic 5-1121. Tactical
fighter base, 9th AF, TAC; fighter-interceptor base, ADC;
heavv bomber and tanker base, S5th AF, SAC. Named for
Lt. Sevmour A. Johnson, Navy pilot of Goldsboro, killed
in 1942,

SHAW AFB, 5. C., T mi. WNW of Sumter. Phone: Area
Code 803, 775-1111. Hq. 9th AF, TAC; combat crew
training group; USAF Tactical Air Reconnaissance Center.
Named for 1st Lt. Erwin D. Shaw of Sumter, killed during
recon flight over German lines, July 1918, while serving
with Roval Flving Corps.

SHEPPARD AFB, Tex., 5 mi. N of Wichita Falls. Phone:
Area Code 817, 322-3821. Technical Training Center.
ATC: heavy bomber and tanker base, 2d AF, SAC. Named
for Morris E. Sheppard, US senator from Texas, chairman
of Senate Military Affairs Committee, died in 1941.
SHERMAN AFEB. (See Clinton Sherman AFB.)

STEAD AFB, Nev., 10 mi. NW of Reno. Phone: Area
Code T02, Flreside 9-0711. Helicopter pilot training
school: survival training, ATC. Formerly Reno AAB, re-
named for Lt. Croston Stead, Nevada ANG pilot killed
in a crash at the base.

S'TE“"J‘.HT AFB, N Y.. 4: mi. W ﬂf Nf.‘\'.‘hurgh_ Ph{}ne:
Area Code 914, JOhn 2-1300. Hg. Boston ADS, ADC.
Formerly Wings of West Point, renamed 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.

TINKER AFB, Okla. 8 mi. ESE of Oklahoma City, Phone:
Area Code 405, PErshing 2-7321. Hg. Air Materiel Area,
AFLC. Named for Maj. Gen. Clarence L. Tinker, a 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 T07, IDlewood 7-2211. Hg. WESTAF,
MATS: heavy bomber and tanker base, 15th AF, SAC; air
transport base, MATS; fighter-interceptor base, ADC,
Formerly Fairfield-Suisun AFB, renamed for Brig. Gen.
Robert F. Travis, bomber 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, 249-5311. Fighter-interceptor base, ADC;
SAGE combat center; Hg. 30th NORAD region; Hq.
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Chicago NORAD Sector; 327th Fighter Group. Named
for 1st Lt. Thomas L. Truax of Madison, pilot, killed in
training flight in US, November 1941,

TURNER AFB, Ga., 4 mi. ENE of Albanv. Phone: Area
Code 912, HEmlock 5-3411. Heavy bomber and tanker
base, 8th AF, SAC. Named for Lt. Sullins Preston Turner
of Oxford, Ca., killed in aircraft accident at Langley AFE,
May 1940.

TYNDALL AFB, Fla., § mi. SE of Panama City. Phone:
Area Code 305, ATlantic 6-2111. Combat crew training
schools for F-101 and F-106 pilots, ADC. Named for Lt
Frank B. Tyndall of Port Seward, Fla., WW I fighter
pilot, killed in air erash in 1930, first Florida military flyer
te 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 II recipient of CMH, lost in hospital air-
craft forced down at sea off Iceland, 1944,
VANDENBERG AFB, Calif., 10 mi. NW of Lompoc.
Phone: Area Code 805, 866-1611. Hq. st Strategic Aero-
space Division, SAC; Air Force ICBM launch and missile
combat crew training center; Air Force satellite launching
site. Formerly Cooke AFB, renamed for Gen. Hovt S.
Vandenberg, 9th AF Commander in ETO in WW 11, Air
Force Chief of Staff from 1948 to 1953, who died April 2,
1954,

WALKER AFB, N. M., 8 mi. S of Roswell. Phone: Area
Code 505, 348-0011. Heavy homber and tanker base, 15th
AF, BAC; Atlas ICBM support site. Formerly Roswell
AAB, renamed for Brig. Gen. Kenneth N. Walker, a native
of New Mexico, CG, 5th Bomber Command, WW II re-
cipient of CMH, killed in Southwest 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. 8th AF, SAC;
heavy bomber and tanker base, SAC. Named for Maj. Gen,
Oscar Westover, Chief of the Air Corps, who was killed
in air crash near Burbank, Calif., September 1938,
WHEELER AFB, Oahu, Hawaii, 23 mi. NW of Honoluh.
Phone: 7488, Support for Hq., Pacific Security Region,
Pacific Communications Area, Pacific Ground Electronics
Engineering Installations Agency, Eastern Field Office,
Field Representative Far East, Hawaiian Air Defense
Command, Pacific Air Force. 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. Phone:
Area Code 816, LOgan 3-5511. Minuteman ICBM support
base, 8th AF, SAC. Formerly Sedalizx AFB, renamed for
2d Lt. George 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. Williams, native of Arizona, bomber pilot, killed in
Hawaii, July 1927.

WRIGHT-PATTERSON AFB, Ohio, 2 mi. ENE of Day-
ton. Phone: Area Code 513, 253-T111. Hq. AFLC; logistics
headquarters of Air Force; major research and develop-
ment center; engineering school: heavy bomber and tanker
base; home of Air Force Museum. Formerly separate areas
including Fairfield Air Depot, Wilbur Wright Field, and
Fatterson Field; renamed for Orville and Wilbur Wright,
and for Lt. Frank S. Patterson, killed in air crash near base
during tests of synchronized machine gun, June 1918,
WURTSMITH AFRB, Mich., 3 mi. NW of Oscoda, Phone:
Area Code 517, 739-3611. Fighter-interceptor base, ADC;
heavy bomber and tanker 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, 1948 —Exp

LOCATIONS OF AIR FORCE RESERVE FLYING UNITS

ALABAMA
Bates Field, Mobile

ARIZOMA
Luke AFB, Phoenix

CALIFORMNIA
Hamilton AFB, 5an Rofael
McClellan AFB, Sacramento
Maorch AFB, Riverside

COMNNECTICUT
Bradley Field, Windsor Locks

FLORIDA
Homestead AFB, Homestead

GEORGIA
Dobbins AFB, Marietta

ILLINDIS
O'Here Internotional Airport, Chicago
Scott AFB, Belleville

INDIANA
Bakalar AFB, Columbus

LOUISIAMA
Borksdale AFB, Bossier City
Mew Orleans HAS, Mow Orleans
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MARYLAND
Andrews AFB, Washington, D. C.

MASSACHUSETTS
Lourence G. Honscom Field, Bedford

MICHIGAN
Selfridge AFB, Mount Clemens

MINNESOTA
Minneapolis-54. Paul International Airport,
Minnsopolis

MISSOURI
Richards-.Gebaur AFB, Kansas City

MEW HAMPSHIRE
Greniar Field, Manchester

MEW JERSEY
MeGuire AFB, Trenton

NEW YORK
Miogora Falls AF Missile Site, Miagara Falls
Stewort AFB, Mewburgh

OHIO
Clinton County AFB, Wilmingtan
Youngstown Municipal Airport, Youngstown

CKLAHOMA
Davis Field, Muskogee
Tinker AFB, Oklchoma City

OREGON
Partland Internoticnal Alrport, Portland

PENNSYLVANIA
Greater Pittsburgh Airport, Pittsburgh
Willow Grove NAS, Willow Grove

TEMNESSEE
Memphis Municipal Airport, Memphis

TEXAS
Carswell AFB, Fort Waorth
Ellington AFB, Houston
Kelly AFB, San Antonio

UTAH
Hill AF8, Ogdan

WASHINGTON
Poine Fleld, Eversnt

WISCONSIN
General Mitchell Field, Milwoukea
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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 mn1nthinlﬂiad
national security and world peace. * To kee e AFA members
and the public abreast of developments in the fleld of aviation,
* To preserve and foster the spirit of Ie]lmkshi among former
and present personnel of the United States Air Force.

Membership

Active Members: Individualz ‘honorably discharged or retired
from military service who ve been members of. or aither as-
igned or attached to, the USAF or its predecessor services, or
who are currently enrolled in the Air Force Reserve or the Air
National Guard.

Other individuals who have asserted their interest in further-
ing the aims and purposes of the Air Foree Association. $6.00 per
Year.

Service Members (nonvoting, mnot‘licehn!dlngj hIllitdl‘} PET-
sonnel now assigned or attached 1o the USA If-c Year.
Cadet Members (nonvoting. nonofficeholding): Indnl als un—
rolled as Air Force ROTC Cadets, Civil Alr F:lml Cadets,
Cadets of the US Alr Force Academy. 53.00 per yea

Industrial Associates: Companies affiliating 1u.ilh the Alr Foree
Association on a nonmembership status that receive subscri
tops to ATR FORCE Magazine and SPACE DIGEST, spec al
magazine supplements. and Indugtrial Service Reports.

Officers and Directors

JOHN B. MONTGOMERY, President, ".I'urr.'l; Hill. NJ; GEORGE
D. HARDY, Secretary. Ci;ﬂlrgl: Park. Md.: !F.-"LUL 5. ZUL“ER-
MAN, Treasurer, New York, N.Y.; JOE FOSS, Chairman of the
Board, Sioux Falls. 5. D,

DIRECTORS: John E, Alison, Bewverly Hills, Calif.; Johm L.
Beringer, Jr., Pasadena, Calif.; Edward F. Curtis, Rochester, N.Y.:
James H. Doolittle, Lo Angeles, Calif.; James H, Douglas, Chi-
cago, 1L.: Jack B, Gross, H:a.rrlstu.:rﬁ1 Pu.: John P, Henebry, Kenil-
worth, 111.; Joseph L. Hodges, South Boston, Va.: Robert S. John-
0T, Farminbdac M. Y. Arthur F. Kelly, Los Angeles, Calif.
Gwr:e €. Kenney, New York, N. Y. Maxwell A, Kriendler, New
York, Y.: Thomas €. Lanphier, dr.. Lexington, Mass.: Carl -1.
l.au:ﬂ leuburgn Pa,: W. anﬂni Lovelace I, Albugue

Howard T. Markey, Chicago, II! M. L. w:l-tushiln, Dall

Tex.: Frederick W, Monsees, Holmdel, }.J.: 0. Donald Olson, r_'ul-
orado Springs, Colo,: Chess F, Plzae, Washington, D, C.; Julian B,
Rosenthal, New ank H Y.: Will 0., Ross, Mobile, Ala.; Peter J.
Schenk, hrllnatnn €. k. Smith, New York, N. Y.: James C,
Snapp, Jdr., La Mm f_'ult: Carl A, Spaatr, Chevy Chase. Md.:
Willlam W, sﬂrutm Wilmington, Del.: Thos. F, Stack, San Fran-
cis::'n C-u.'lif rthur F. Storz, Omaha, Neb.; Donald J. Strait, Bed-
: Harold C. Stoart, Tulsa, Okla.: James M. Trail,
Bl:lis-e Idahu, Nathan F. Twining, Washington, D. C.; Thomas D,

White., Washington, D. C.; Gill Kobb Wilson. Claremont, Calif.
REGION'AL VICE I’RI'SIDE'{TS‘ Joseph E. Assaf, Hyvde Park.
{New England); William R. Berkeley, 3 Hollyhock Lane,
Be!lu'llle. 11, (Midwest): Karl W. Caldwell. Ogden, Utah (Rocky
Mountain); Harold G. Carson, Oaklawn, Il (Great Lakes); Vito
J. Castellano, Armonk, N.Y. q!o:n.rt_hmt]: D. L. Corning, Sloux
Falls, 5. I. (North Central);: W. deBerardinis, Shreveport, La.
{South Centraly; A. Paul Fu:-::.da Washington, D.C. (Central h:xﬂ

Dale J. Hendry, Nampa, Idaho (Northwest): A, hilli

Orlando, Fla. {Southeast); Carson P. Sheetz, Sacramento, Call

(Far West); Joseph L. Shozid, Fort Worth, Tex. (Southwest),

Community Leaders

ALABAMA: David P. Whiteside, Sumpter Smith ANG Base.
Birmingham; Elbert M. Tayvlor, P. 0. Box 1682, Brookley AFB;
Bobhb . Ward, CMR Box 5233, Maxwell AFB; Arthur J. Lewls,
402 bﬂztma:- =80 East, Selma.

ALASKA: Chuck W. Burneite, Box B4, Anchorage,
ARIZONA: H.;rré J. Weston, 122 W, “F" 5t., Glendale (FPhoenix
Artl] Duntld 8. Clark, Jr.. P. 0. Box 15004, Tucson.

NSAS: Douglas C. Shelton, P. 0. Box 1211, Jacksonville

{I.ll‘.llt Bdrl! Areal.

CALIFORNIA: Will H, Bergstrom, Box T-4, Anaheim; Bruce L.
\qu_-::.dell 7923 5:1{5 Avwve,, Canoga Park; Robert L. Boyd, 354 E.
Sacramento Ave. Chico: Gordon A, Hedfeldt, P. O. Box 1151,
Fleetwood Annex, Covina; Charles Prime. 1330 Lincoln St Fair-
field; Sam Boghosian, 2415 N, Second 5t., Fresno; Sam Tuler. P. D
Box 524, Hawthorne; Gordon E. Meinert, P. 0. Box 6231, Long
Beach; Donald J. Martin, 1550 S, Beverly Dr., Los Angeles; Stanley
J. Hryn, 10 Shady Lane, Monterey; Peter Burroughs, P, O, Box
474-M. Pasadena; Walter Richards, P. 0. Box 83, Riverside; Robort
R. Switzer, 5320 Gilgum Way, Sacramento; Muriel Tolle, 338 “C’
1. San Diego; William V., Sutherlin, 703 Market 5t., San Francisco;
Brupe Kitchen, P. 0. Box 1111, Santa Monlca; James L. Cornutt,
P. 0. Box 1634, Vandenberg AFH; Glen J. Van Dusen, 146th Trans=
ﬁ?rl Wing, 8030 Balboa Blvd., Van Nuys; Myron G. Smith, 4373

cstmont St., Ventura,

LORADO: John Slothower, Box 1051, Colorado Springs:

Bnrr:.l' C. Trader, 1373 Spruce St.. Denver; H. Paul Canonica, 20
Beulah Awe., Pueblo,
dLi:\I‘\HI:TIL‘I_I'T' Joseph C. Horme, Yankee Pedlar Inn. Tor-

ngton,

nliL.&\'-ARE: Walter M. Speakmann, III, 2701 Green 5t., Clay=-
mont.

DISTRICT OF COLUMBIA: Lucas V. Beau, 2610 Upton St., NJW.

FLORIDA: Lucia M. Gardner, 1111 Sharazad Blvd., Opa-Locka
CHAWAIL Paul F, Haywood, Box 1618, Honolulu,

au avw o [
IDAHD: I!.an Nelmn..}P 0. Box 1088, rll.\:o:ll.e L. James Koultnik,

Twin Falls,
X, 1!19“" Grace St., Chic

uate alrpower for

P. O, Box

ILLINOIS: Edith F. Du ago (N. Chi-
cago); Leonard Luka, W. nw St Evergreen Park (5. Chi-
CAED); Ludwlg H. Fahrenwald, 108 N, Ardmore Ave., Villa Park (W.
Chicago); Harold G. Carson, 9341 S. Lawton St., u:k Lawn (5. W.
Chicago); Rov W, Dart, 802 W, Indiana St.,

INDIANA: George L. ‘Hu.ﬂ'md Box 6G, HR HI:I 14 Greenwood
(Indianapolis),

226

I0WA: Leighton Misbach, 614 5, Minn. 5t., Algona; C, C. Seldel,
211 Paramount Bldg., Cedar Raplds; Dr. C. H. Johnston. 4820
Grand Awe., Des Molnes,

KANSAS: Henry Farha, Jr.. 220 N. Green, Wichita.
Ixﬂih‘xﬂ,icﬂ‘t’, Ronald M. Peters, Box 432, Route 4, Anchorage

ouisville
s [[Iut‘-‘u..l]\' A: Michael M. Bearden, P, 0. Box 305, Alexandria;
Dalton 5. Oliver, 3074 Convention St., Baton Rouge; John E. Mil-
ler, 13 Big Chain Center, Bossier Clty; E. L. Bottom, 941 E!meer
Ave., Metairie; Walter E. Kolz, .1 Fairview Ave. Monroe
Michael Kirk, 1024 Burgundy St. New Orleans; P. H. Smith, 508
sr:.-nnﬂ St., itnston; Kelley F. Womack, B0l Livingston Ave,,
Shreveport,

MASSACHUSETTS: Anthony A. Parziale, 37 Prospect Awve.
\'I'Inﬂim_ﬂ_l[]!nﬂun]: Frederick H. Hack, P. 0. Box 185, Lexington;

omson. 29 Commonwealth Ave., Pittsfield; Frederick

Brady. 3 Myrtle 5t., Stoneham; Willlam F. Smith. 37 Kilton St.,
Taunton; Walter Kuralowicz, 109 F‘err\ 5t Willlamsett; Vincent
€. Gill, 1 Dorothy Ave., Worceste

MICHIGAN: M. Van Brocklin, 23!.! Hunter Dr., Brntnn Harbor;
Allred J. Lewls, Jr.. 4292 Kenmore Hd., Berkiey: 0. J. Hoberts,
8201 W. Parkway, Detroit; W. W. Plummer, Wealthy, S5.E.,
Grand Hapids; Case W. Ford, 10810 Hart, Huntington Woods;
William E. Bennett, 3123 Romence Rd., Kalamaroo: Joseph B,

Bilitzke. 4264 Greenwood Dr., DkKemos (Lansing Area); mnie
MS;ll]cheI!. EEI Iaiiﬁer, Mt. Clemens; Norman L. tt, 412 W. La-
= a

MINNESOTA: W. K. Wennberg, 4 Carlson, Duluth; AMelvin W,
Sweno, 848 E. Orange Ave., St. Paul,

MISSOURI: Truman E. Mellles, 135 Eldorado Dr,, Florissant;
Thomas R. McGee. 480 Oak St., Kansas City; Blake C. Miller,
2706 South West '[‘rai]. St. Joseph.

NEBRASKA: Frank E. Sorenson, 1083 Teacher: College. Unlver-
sity of Nebraska, Lincoln; Alired F. Kalberer, 8515 Bellevue
BElvd., Omaha.

NEVADA: Barmey Rawlings. Conventlon Center, Las Vegas,

NEW HAMPSHIRE: Roland J. Lafebvre, 19 Dane St., Nashua,

NEW JERSEY: Wesley Hannon, SNJANG, NAFEC, Atlantic
l:iti Amos L. Chalif, B3 Pine St., Chatham; Willlam J. Capito,

ournal Sq., Jersey City: George H. Stone, P. O. Box B, Mill-
burn; Salvatore Capriglione, 83 Vezey 5t,, Newark: John F. Russo,
471 3d St., Palisades Park; Nathan Lane, 76 E, 35th St., Paterson;
Richard W. Spencer, 200 Winding Lane, Riverton.

NEW MEXICO: R. T. Schrein, P, O. Box 518, Alamogordo,

NEW YORK: Earle Ribero, 357 Delaware Ave., Delmar [r'l..lhlny
Area); Gordon Thiel. 333 Stanton Ave., DeWitt (Syracuse hn;
James Wright, 13 Devon Lane, Willlamsville (Buffalo Area); W
lard Dougherty, 7 Rockledge Rd., Hartsdale tl.nngalslaml Aru}

OHID: Loren Dietz, 325 40th 5. NW, Canton - Overman,
29 Ferndale Ave., Cincinnatl; Ray Saks, 20700 Miles Rd,, Cleveland;
Tack E. Reed, New Veterans Memorial Blde, 230 W. Broad St.,
Columbus; Frederick D. Bardwell, 2804 Sixth St., Cnyvoga Fall
Eﬁﬂrge .R.T Eliardl!tr 620 Rockhill Ave., Dayton; John J. Nagel, 2525

& aled

OELAHOMA: Wallace Weaver, Feuguav Elevator Co, P. O.
Box 846, Enid; E. C. Johnszon, 2801 Mockinghird La.. Midwest
Clty; Bill Hyden, 5367 E. 30th PL. Tulsa.

OREGON: Ernest A. Heinrich, Route 2, Box 753, Oregon City:
Clyde Hilley, 2141 N. E. 23d Ave., Portland,

PENNSYLVANIA: Herbert Fryve, Pilot's Club, ABE Alrport,
Allemtown; Eugene Cuda, 219 Locust St., Ambridge; Jack M. Mil-
lar, 485 N. Spruce 5t., Elizabeth Tﬂ-'ll.n Hnrrl:.bur Area); Wil-
Ham R. Johnson, Jr.. P.O. Box 1001, Jnhr.l . Harley, 426
Electric Ave., Lewiston; Rev. Wml.a.m Lalrd P. 0. Box 7703,
Philadelphia: John G, Broskey, P. O, Box 1904, Pittsburgh: George
M. Keiser, 21 5. 215t 5t., Potistille Leonard A, Work, 511 Clar-
cnce Ave., State College: W. Gohn, 708 S, George St ]nrk

SOUTH DAKOTA: John H. Maxwell, 309 Tth St., Brookl
Elmer M. Olson, Piedmont; Duane L. Corning, Joe Foss Fie d,
Bloux Falls,

TENNESSEE: Jerred Blanchard, 1230 Commerce Title Bldg.,
Memphis,

TEXAS: J. D. Tompkins, Box 115, Abllene: Frank J. Storm, Jr.,
Box 1983, Amarillo; Wayne L. Wentworth, 5508 Delwood Dr., Aus-
tin; N. J. Myerson. 1020 Eim St,, ll-llla.-u: John B. Long. 8140 Camp
Bowlie Blvd., Fort Worth; Stuart H usuuﬂt: 5701 Jackson, Il:nns-
ton; Robert A. Todd, 3403 55th, Lub ; Joe Draper, 1208 Towe
Life Bldg., San Antonlo; Glenn E. Tnd!ord P. 0. Box 1341, 'I'i'!:lﬂta
Falls,

UTAH: John E. Dayvhoff, Box 608, Ogden; Warren L. Odekirk,
P. O, Box 801, Prove; C. Loen Jorgensen, 2117 W. 6050 South, Roy;
Darr H. Alkire, 717 10th Ave., Salt Lake City.

VIRGINIA: Robert Patterson, P. O. Box 573, Alexandria; .Iuhn
A. Pope, 4610 N. 22d St r‘l.rll::l.:ioh Hay E. Ricketts. P. 0. Bo
654, Danville; Robert D, Mahoney, 1008 Dandridge Dr.. L}n:h-
burg; Brodie Williams, Jr., P. O. 9675, Norfolk: John Ogden,
gr,. sm‘_;-;i Ellwood Ave., Richmond; George E. Black, 141 Green

t.. Salem.

WASHINGTON: Pat Purvis, E. 5018 Spraguc Ave., Spokane.

WISCONSIN: Charles W, Marotske, 3457 5. 58th St., Milwaukee,

GERMANY: Thomas H. Hamara, USAFE. APO 6313, New York,

N.Y.
MEXICO: Carlos Garduno N., Llama 164, Pedregal, Mexico 20,
F.
PUERTO RICO: John H. Garcla, P. O. Box 3744, San Juan.

National Headquarters Staff

Executive Director: James H, Straubel; Assistant Executive
Director: John F. Loosbrock: Administrative Director: John O,
Gray; Organization Director: Gus Duda; Director of Industrial
Programs: Stephen A. Rynas: Director of Military Relations:
Jackson V., Rambeau; Convention Manager: Willlam A. Belanger:
Exhibit Manager: Robert C. Strobell; Director of Acco E:
Muriel Norris: Director of Insurance Programs: Richmond M.
K ; Director of Publie Information: Allan R. Scholin;
Director of Membership Fulfillment: Charles Tippeit; Manager
of Industrial Services: ?-meﬂ!a Warner,
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A new generation of aircraft. An even greater need for braking control. To meet that need, a new
generation of HYTROL. For 15 years this name has meant landing safety on more than 10,000 air-
craft. Now its successor combines solid-state electronics with advanced hydraulics to provide the

nearest approach to ideal braking: 1yTROL MARK 11, a self-adaptive system that masterminds the
stopping action. Again, from Hydro-Aire division of @ CRANE )

o




LIFTING-~-BALLISTIC REENTRY

Gemini, America’'s two-man rendezvous spacecraft,

will utilize a reentry technigue involving

a combination of lifting and ballistic trajectories.

After retrograde firing, the crew will position Gemini's

off-set center of gravity with attitude control jets to reorient
the drag vector and create a component of lift.

This lift will enable the crew to precisely maneuver Gemini to any point
in a landing area enicompassing 28,000 square miles

{more than three times the area of the state of Massachusetts).
A paraglider will be deployed in later flights,

enabling the astronauts to control their glide

to a prepared landing field.

Gemini, Asser and Aerobaiiistic Spacecrafi »
Phantom m Fighter, Affack and Reconnalssance Aircraft » Electronic Sysfems and Eguipment =
Talos Missile Airframes and Engines » Aufomalion

ST. LOUIS

GEMINT la under the technleal direction of




