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Bell research makes to aviation, missile and space programs

AGENA ROCKET ENGINE-Stop-and-start engine for the Air STEERING GEAR FOR MERCURY ASTRONAUTS-Jet Reaction

Force and NASA satellite and space probe programs. It has put Controls, developed by Bell, control the roll, pitch and yaw o

in orbit more payload than any other engine. the Mercury capsule in space.

HIPERNAS-High Performance Navigation System. Designed BELL ROCKET BELT-First portable rocket device to give man

for the U.S. Air Force, this self-compensating, pure inertial freeflight.Publicly demonstratedatFt.Eustis,Va.,June8,1961.

guidance system can pinpoint a long-range missile on target, or it is now being studied by the Army for ship-to-shore landings

guide a satellite or space ship to any point in the universe, and carrying the foot soldier over streams and rugged terrain.

vTOL AIRCRAFT- Bell built the X14A now being used by NASA ALS-All-weather, automatic Aircraft Landing System. This

to evaluate VTOL flight characteristics. First flown six years electronic "window in the sky" automatically guides planes to

ago, it was followed by design of the 8 engine D188A VTOL safe landings in foul weather, at night, even in heavy seas. Pur-

Fighter-Bomber for the U.S. Air Force and Navy. Bell cur- chaseJ by the Air Force and by the Navy for installation on 12

rently is competing for other contracts in the VTOL lield. modern aircraft carriers.

BELL AEROSYSTEMS COMPANY * Buffalo 5, N. Y.
DIVISION OF BELL AEROSPACE CORPORATION

A eifrfli COMPANY



IDEA: Boost a missile's range and payload, too
Cutting inert motor weight is one of the fastest ways strength-weight ratios. Proof? The Polaris cases weto increase a missile's range or payload. It's not easy make are as much as % lighter than steel cases of the... but it can be done. And 14 years ago, GAC-Goodyear same strength.
Aircraft Corporation -started workingonanideathat GAC can also wind nozzles, liquid propellant tanks, pres-

sure vessels, ultra-large booster cases and similar prod-The idea: Filament winding-a technique brought to a ucts. If you need talent in these areas - or help with
fine art by GAC...a technique being used today by GAC advanced systems and technology, aerospace support
to make Polaris first stage rocket motor cases. equipment, electronic subsystems, lightweight struct-

ures, or missile requirements-write: Goodyear AircraftFilament winding offers many advantages - strength, Corporation, Dept. 914VU, Akron 15, Ohio, or Litchfieldlightness, reliability and, most importantly, higher Park, Arizona.

LAND, SEA, AIR ORSC ... TALENT THAT BUILDS BETTER DEFENSE SYSTEMS

GOOoD EAR
GOODYEAIR A3 RC RAFT CORPORATION



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

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

THRUST F-104THRUST indicates the available reserve thrust.

DRAG This reserve thrust gives the F-104 tremendous extra
IN LBS. F-104 DRAG power for supersonic acceleration, supersonic climb,

and supersonic maneuvering. The F-104 can accel-

MACH .8 1.6 2 erate from Mach 1 to Mach 2 in two minutes. And the

NUMBER 0 F-104 can maintain Mach 2 through a 3.3G steady



state turn even when carrying wingtip Sidewinders. The F-104 is rolling off production lines at the

But extra thrust isn't everything. Versatility is im- greatest rate in its history. F-104s are being produced

portant, too: the ability to carry a variety of external in 7 nations for 11 air forces, including the United

stores and internal electronics, including the most States. Never before have so many nations been brought

advanced all-weather systems. Maintenance is also a together to build one weapon for the common defense.

big factor. Recently a USAF squadron in Germany LOCKHEED-CALIFORNIA COMPANY
flew 836 hours and 5 minutes in one month- with A division of Lockheed Aircraft Corporation, BurbanV, California

only 12.4 maintenance man hours per flight hour. LEADERSHIP INFLIGHT: airplanes,helicopters,aerospaceplanes,spacecraft
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THE PRACTICAL MEN
An idea is born.
It could lead to a great scientific accomplishment. It could even create a new

technology.
But first it must achieve reality. To do this it must leave the theorist and go to

another kind of man, a man with a more practical bent of mind.
This is the challenge for creative engineers and modern management: to turn

ideas into realities. And today this work is more difficult than ever before.
For now the aerospace industry is called upon to engineer space ships that will

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



A

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

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

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

This is the work of the practical men.

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



Editorials

Counterforce and Mr. McNamara
By John F. Loosbrock

EDITOR, AIR FORCE'SPACE DIGESTM ORE than two months have passed since Secretary of shchev doesn't like counterforce either, terming it "a mon-

Defense Robert S. McNamara spelled out publicly, strous proposal filled from beginning to end with a mis-

in a speech at Ann Arbor, Mich., on June 16, official anthropic disdain for men, for mankind, because it seeks to

acceptance by the United States of a counterforce strategy legalize nuclear war and thereby the murder of millions

of deterrence-as opposed to a strategy of minimum deter- upon millions of people." Strategic debate, as does politics,

rence and its various manifestations such as "countervalue," makes strange bedfellows.

"countercity," "stable deterrence," "balance of terror," and Our analysis of critical reaction to Mr. McNamara's

the like. speech indicates that it centers upon four major assertions

An analysis shows that the response to this proposal from which we will touch on briefly in turn.

the highly articulate segment of the public which writes 1. Assertion: that a conterforce strategy will prooke

editorials and letters to editors has been largely critical of an arms race.

the Secretary's position. Proponents of the idea that one This is true to some extent and in large measure must

somehow can prevent a war from starting without pos- account for the violence of Premier Khrushchev's reaction

sessing the ability to prevail should war begin have been to Mr. McNamara's proposal. For the economy of the USSh

Vocal and persuasive over the years. Even within the Air is ill-prepared to support this kind of military competit

Force, acceptance of counterforce as strategic doctrine came and the Soviets know that stabilization of nuclear weape

slowly and somewhat grudgingly. This is probably because on a basis of arithmetical parity alone would mean t

counterforce is a highly sophisticated and complex response actual military superiority would pass to the USSR. The

to an equally sophisticated and complex problem. It is when the question of comparative size of nuclear sto-

easily misunderstood, especially when it conflicts with long piles is associated unfavorably with counterforce, the USS

and deeply held beliefs and prejudices. This is why the stands to benefit from restrictions on nuclear weapons al
discussion and understanding of it must be broadened, a fears that result in reluctance to employ them. Likewise.

fact of which Mr. McNamara has indicated he is quite Western fears of engaging in an arms race redounds to the

aware. Counterforce has never been popular in Army and advantage of the Soviets and it is fruitful for them, from

Navy circles nor among those who see arms control and a military as well as a propaganda point of view, to put the

disarmament as the only, immediate, and last hope for onus for continuance of the arms race on the United States.

world peace. Gen. Maxwell Taylor, the new Chairman of A counterforce strategy does require a higher level of arma-

the Joint Chiefs, took a dim view of counterforce in the ment for the West, although improved targeting can actu-

book we're sure he wishes had never been written-The ally reduce the required megatonnage. But in fairness and

Uncertain Trumpet-and it will be interesting to see how in the interest of realism, the blame for stimulating an arms

this one is resolved, in light of the Secretary's position. race must be placed on Soviet attitudes and actions over

In the Ann Arbor speech, which has been described as the past seventeen years, not upon the strategy which seeks

a watered-down version of what he had told the NATO to respond sensibly to these attitudes and actions.

Council in Athens the month preceding, Secretary Mc- 2. Assertion: that a counterforce strategy indicates a first-

Namara described the Administration's strategic doctrine strike intention on the part of the US, and thus is likely to

in these words: provoke a pre-emptive attack by the Soviets.

"The US has come to the conclusion that, to the extent If this is so then the United States policy as promulgated

feasible, basic military strategy in a possible general nuclear over the years would prove to be both dishonest and waste-

war should be approached in much the same way that more ful. We would be dishonest because we have consistently

conventional military operations have been regarded in the reiterated a national policy of striking only in response to

past. That is to say, principal military objectives, in the aggression and there is little question but that this policy

event of a nuclear war stemming from a major attack on accurately reflects the beliefs of the vast majority of Amen-

the alliance, should be the destruction of the enemy's mili- cans. We would be wasteful because we are expending

tary forces, not of his population. enormous resources in protecting our strategic forces against

"The very strength and nature of the alliance forces surprise attack, expenditures that would be unnecessar

make it possible for us to retain, even in the face of a mas- and unwarranted if our strategy included an intention to

sive surprise attack, sufficient reserve striking power to de- strike first. Our early-warning systems, our elaborate SAC

strov an enemy society if driven to it. In other words, we alert procedures, our hardening of missile sites, our quest

are giving a possible opponent the strongest imaginable for a protected and foolproof command and control system

incentive to refrain from striking our own cities." -all these are concrete and very expensive evidence of our

It is an anomaly, and at the same time illustrative of the second-strike intent. Counterforce then becomes the on\

complexity of the problem, that those military men whose logical strategy to employ from a second-strike posture, if

services are most strongly rooted in tradition should resist we are not to make our cities and our people hostages to

a strategy that, in effect, attempts to return war to the Soviet counterretaliation.

battlefield, where it belongs, in consonance with the classic 3. Assertion: that counterforce strategy is technically in-

principles of war. It is likewise anomalous that counter- feasible.

force doctrine is resisted so strongly by those who, for As the nuclear delivery forces of both sides become

essentially moral and humanitarian reasons, abhor war as more sophisticated-hardened, mobile, small, dispersed.

the greatest evil that can befall mankind. Premier Khru- hidden, spaceborne-it will be increasingly difficult to bring

8 
AIR FORCE Magazine * September 1962



them under attack. No oie claims that the executionl of a control to enable us to maintain counteiforce as a[ ncessars
counterforce strategy is easy, but it is not impossible if we and viable strategy for the future.
exploit our technological resources. The RS-70, with its 4. Assertion: that a counterforce strategy is unrealistic in
sidelooking radar and guided air-to-surface missiles, is that it depends on enemy "cooperation" to spare our cities.
only one way that technology can be pushed to improve This is what Premier Khrushchev undoubtedly had in
our var-winning capability. mind when he referred to the McNamara doctrine "as a

In this connection, it is often asked if we were to employ sort of proposal to the Soviet Union on 'rules' of conducting
a counterforce strategy from a second-strike posture, against nuclear war." Indeed, it might not be illogical to conclude
what military forces would we direct our attack? Would we that Khrushchev's ridicule of counterforce as a sensible US
not be hitting only empty missile launch sites and vacated strategy is in itself an indication of the magnitude of the
airfields? This would be true only if the enemy were to act problems it poses for the Soviet Union. Rather than de-
most irrationally indeed and expend his entire force salvo- pending on enemy cooperation in sparing cities, counter-
style in the initial attack. But he would then have to con- force accomplishes the same purpose from the standpoint
sider how to deal with the portion of our force which had of national self-interest. The threat to destroy enemy cities
survived the first blow. If we retained only enough capa- might serve as a ploy in power-oriented diplomacy but
bilitv to destroy his cities, as the minimum deterrent school actual execution of such a threat against a foe which re-
would have it, then the enemy could counterretaliate against tained the power to destroy one's own cities in retaliation
our own cities with his residual capability. This kind of would not be in the national self-interest of either party.
war is senseless indeed. Rather than compromising the Obviously, neither Mr. McNamara nor anyone else can
validity of a counterforce strategy, technology, especially guarantee absolutely that our cities would be spared in a
in the development of military space systems, promises to general nuclear war. But he has recognized the obligation
solve a good many of its problems. Space must be boldly to offer the enemy the greatest possible incentive to spare
exploited to achieve military operational capabilities in the our cities. In so doing he has exhibited both strategic states-
areas of surveillance, reconnaissance, and command and manship and great courage.-END

The Threat Is Closer Than the Moon
By William Leavitt

ASSOCIATE EDITOR, AIR FORCE/SPACE DIGEST

ASthis Am FORCE Almanac issue went to press, Soviet But is the race to the moon the really pertinent ques-

government and people were basking in the triumph tion?
of the latest Russian space feat-the tandem multi- We think not, because despite the assurances that. to

day orbiting in two nearly identical paths of a pair of the best of their knowledge, our space officials do not be-
Cosmonauts launched within a single twenty-four-hour lieve that the Soviets have the required thrust power for a

period and recovered safely six minutes apart. manned lunar landing and safe return to earth, our oppo-
The Soviet achievement was effected after a long hiatus nents have demonstrated a disconcertingly swift advance

in Red manned spaceflight activity that had been recently toward an ability to operate militarily in near orbit. It
punctuated by a series of unmanned vehicle launches. seems to us that the possibility of Soviet aggressive activity

The Russian feat underscores the expanding Soviet capa- in near space is the primary context in which comparisons
bility, if that is what they have in mind, for close-in orbital of US and Soviet capabilities ought to be made. For it is
military operations. It would seem hard to deny that they not inconceivable that the Soviets, if they continue to out-
will soon have the ability to link space components in near- pace us in near-orbit capability, might be in a position to
earth orbit, something we do not expect to accomplish permit our expedition to the moon only on their sufferance.
before 1964 in the National Aeronautics and Space Admin- And it is also possible that in their obsession with secrecy,
istration's Gemini program. Indeed, it is quite possible that an obsession which has forced this country to undertake
the Soviets actually did effect a form of rendezvous in the passive military satellite programs now under way, the
early phase of the double orbit. Rendezvous skill, a pre- Soviets might feel constrained to interfere, either openly
condition of docking and linking of components, is but a or furtively, with such US defensive space systems.We
few steps from the capability to deploy military space sta- must also consider the possibility of Soviet spaceborne
tions at approximate 100-mile altitudes. Nor can we pooh- strike forces. The point is that without viable and broad
pooh the Russian firing precision. It could mean a capa- US military capability in near space, both our exploratory
bilitv to interfere with our satellites, civil or military. space program and our military security could be in deep

Yet in the face of these baleful possibilities, most of the peril.
discussion of and reaction to the Soviet achievement has As the Soviet Union, in its thinly veiled ambitions to rule
been in terms of whether this means they'll beat us to the our planet, approaches the capability to impose its domina-
moon. And speaking for the record, NASA Administrator tion vith spaceborne weaponry thatcould irrevocably up-
James E. Webb has expressed his continued confidence set the international strategic balance, this country has
that the US will win that race, barring the development of little choice but to press forward vigorously toward military
additional booster power by the Soviets. In that case, Mr. space capabilities of its own, moon program or not.
Webb says he might change his mind. There is no reason On these pages, we have frequently suggested that this
to doubt that NASA will make the maximum effort to win potential Soviet space threat is one that must be taken
the race. Mr. Webb is a vigorous Administrator who be- seriously. After the latest Red feat, we believe so even more
lieves in his agency's program. The program is backed by strongly, and we urge close Administration analysis now of
the Executive and Congress. And the funds and personnel how best to meet the threat. Time is precious and irre-
are being made available. coverable.-END
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Research for advanced systems-by Boeing Aero-Space Division
Research at Boeing is programmed to provide management The Division employs advanced business management

with the technological advances needed to meet the perform- techniques, including critical-path programming methods.

anceandreliabilityrequirementsoftoday's -- andtomor- Aero-Space's management structure and financial proce-

row's - weapon and space systems. dures are designed to assure effective cost and production

These programs are devoted to advancing the state-of- control.

the-art across a broad spectrum of fields. More than 600.000 Emphasis on quality and reliability has contributed to-

square feet of space is devoted to Boeing laboratories. Aero- ward the Division's outstanding record of performance in

Space Division scientists and engineers carry out supersonic systems management. It has also assured the design and de-

and hypersonic aerodynamics research in the largest pri- velopment of superior products. maiufltud 11nd dti -
vately owned wind-tunnel facilities in the wxorld. livered on schedule, at lowest cost.

AERO-SPACE DIVISION



;A MAIL

A Few Points Raised had been published. Goddard himself In the reference attributed to Mr.
Gentlemen: General LeMay's impor- published an article in Scientific Amer- Bell he uses "commercial" in his
tant and timely article "The Ultimate ican in 1921. phrase "the competitive commercial
Weapon Is Foresight" (May '62) con- 2. Herman Oberth, a then-unknown market." Nowhere in your two edi-
tains several inaccuracies and mislead- student of mathematics, testifies to his torials do you mention the word "com-
ing statements, one of which was difficulty in getting any scientific rec- mercial." My feeling is that somebody
mentioned in your July "Airmail." ognition of the validity of the rocket is being misquoted or someone is tak-

1. General Lelay states that "Many proplusion theory in Germany beyond ing license with a direct quote and in
times during these years [implying a fete enthusiasts. doing so changes the context of a very
post-1929, or more correctly, post- 3. Most authorities do not recognize important statement. . . . The state-
1926] Dr. Goddard successfully dem- the Coanda flight. The usual date ment that you quoted as being attri-
onstrated rocket-engine performance, for the first jet flight held by the buted to the Bureau of the Budget is
and technical reports were pub- standard reference books is August bad enough, but when it is rephrased
lished by the Smithsonian Institution," 1939, when the German Heinkel to state that a large group of economi-
but that the Army did not officially H-178 made its first flight. cally significant and technologically
question Goddard until 1936. Willy 4. Mr. Biales cites maxiiuim advanced industries depend not on the
Ley, in Rockets, Missiles, and Space claimed, rather than cruisingspeed, of competitive commercial market but on
Travel, shows that although Goddard's the 299-T, which was an export ver- sales to the government, we can only
first report appeared in 1919, his sion. Jane's (1939) lists maximum conclude that there is no competition
second report was not published until speed at 250 mph, and a 110-mph in government selling. . . .
1936. drop for operational cruising speed ROBERT J. ABONI

2. The statement that "Goddard's would not be excessive--THE EDITORS Upper Montclair, N. J.
work was recognized in Germany and
Russia as early as 1920" must be Competition and Fair Profit * Mr. Alaroni is an astute readcr.
qualified by Lev's statement that "by Gentlemen: Let me say first that I The quote used in our magazine came
the end of 1920 there must have been completely agree with the theme of from page 9 of the so-called Bell Rc-
. . . copies [of Goddard's 1919 report] Claude Witze's column in Am FORCE/ port, properly titled Report to the
on the shelves of European libraries. SPACE DIGEST for June and July 1962. President on Government Contracting
But the importance . . . of the book However, a quote in your editorial for Research and Development, 30
was not immediately noticed." puzzles me when read in light of what April 1962. It was compiled by the

3. Evidently the first flight of a jet Mr. Bell, Director, Bureau of the Bud- Bureau of the Budget.
airplane was not that made by the get, is alleged to have said in an offi- The quotation before the House
Germans in 1939, but a somewhat cial release . . . on the subject of Subcommittee comes from the state-
abortive flight made by Henri Coanda Government Contracting for Research ment given by Mir. Bell at a hearing
in December, 1910 (*Royal Air Force and Development. in Junc. The word "commercial" was
Flying Review, September 1936) .... In June ["Is Defense Industry a used by the witness then, but does not

4. A speed of 140 miles an hour is Public Utility?"] you quote from a appear in the official report. We have
given for the preproduction B-17s. Bureau of the Budget report-"The no idea which gremlin was at work but
This would seem to be a typographical present situation . . . is one in which feel positive it had no competition in
error or a low value for the cruising a large group of economically signifi- the Bureau of the Budget.-THE EDI-

speed of this plane because Boeing cant and technologically advanced TORS

gave a top speed of 325 miles per industries depend for their existence
hour for an early model 13-17, the and growth not on the open competi- Gentlemen: The editorial "Defense,
299-T. tive market of traditional economic Competition, and Free Enterprise," by

BERNARD ALAN BIALES theory, but on sales only to the US." Claude Witze in the July issue is an
Dayton, Ohio In Mr. Witze's July editorial, "De- outstanding piece of writing. . . .

fense, Competition, and Free Enter- Competition and fair and reasonable
* The following is based on in- prise," you make a similar quote. profit are the mainsprings of our econ-

formation received from the Smith- Mr. tell, in what I assume is the omy. No business enterprise can re-
sonian Institution and NASA: official release from the Bureau of the main sound and prosper without both

1. According to the Smithsonian, Budget containing Cis statement be- of them. As Mr. Witze points out,
a report of Goddard's early liquid- fore the House Military Operations there is intense competition for de-
fuel work was published by thd In- Subcommittee, states: "In the present fense business. Even though profits on
stitution in June of 1930, offering situation, a large group of economical- that class of business generally are
rocketeers what was called "still an- ly significant and technologically ad- lower than the industry average, there
other" opportunity to become aware of vanced industries depend not on the still is competition for it.
what Goddard had been doing, the competitive commercial market, but Our government appears to recog-
implication being that other material on sales to the government." (Continued on page 13)
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22 YEARS' EXPERIENCE

Since 1940, Hercules has nize a double standard where profits cedures for assuring that US and UK
accumulated over two billion are concerned. The laws of supply and efforts in research, development, and

pounds of double-base pro- demand so far have been permitted production are complementary rather

pellant experience, including to operate within limits in the open than competitive.

boosters for Nike . .. Ajax ... commercial market, but the tremen- CEN. BERNARD A. SCIIEVER

Talos . . Terrier . .. Honest dous power of the government is in- Commander
Jh voked to arbitrarily limit the profits AF Systems Command

of contractors (except small business) Andrews AFB, Md.
ORIGINALYSIS AT WORK to the government.

With the higher mass ratios Press reports of congressional inves- An Angry AFA Member

and greater controlled energy tigations over the past decade or so Gentlemen: I read that ex-chairman of
andgrlea trcnrollednegy indicate that there is much more con- the Joint Chiefs of Staff, Cen. Lyman
possiblewith Spiralloyglass cern about profits on government busi- L. Lemnitzer, presented our highest
filament-woundstructures, ness than there is about cost and the military decoration given any for-
Hercules double-base pro- quality of product delivered or service eigner, the Legion of Merit, to aman
pellants reached still further rendered. In other words, the greatest who helped plan the attack on Pearl
into space...with Vanguard's concern is focused on the smallest Harbor, Gen. linorn Genda, in Tokyo.
final stage... Minuteman's element of price. The remaining ele- Why didn't we fly him here and

third stage...Polaris' second ments of price seem to receive little assemble all the people who lost loved

stage...Antares.. .Altair. Co- attention. . . . ones that "infamous day" and have

efficientofaccuracy-greater An encouraging note is that the pres- the President present the award at
thaicin0 7 oent Secretary of Defense recognizes Arlington Cemetery?
than 0.9975! the uses of profit, and that generous Our political and military leaders of

FIRST IN RETRO-ROCKETS profit should be the reward for out- all branches have little, if any, patriot-

Hercules was selected for standing performance and severely ism, respect for our dead, or any com-

Ranger's retro-rocket ... a curtailed profit the penalty for poor mon sense in diplomacy. Our so-called

power packagecapableof performance. The profit incentive has leaders expound a go-soft on the Reds
worked well commercially, and it can theory and the President now has pre-

removing some 7,000 fps of be made to work for the benefit of the pared to make concessions in A-bomb
terminal velocity. A double- government by fair, intelligent, and test-ban inspections.
base propellant motor, de- judicious administration. I'm not a chauvinist or jingoist but

signed and produced by I hope that Mr. Vitze will continue do not believe we should grovel before

Hercules, permits Ranger's his effort to acquaint all the readers everyone who asks us for aid, yells

capsule to land with precisely of yourmagazinewith the fruits of his "Yankee, gohome,"orcallsus

controlled velocity which the "rudimentary" but sound economic mongers.
training, and especially with the uses MACKHums

capsleaneasily aso. Aof profit and the consequences of too Chicago, Ill.
integrally-wound Spiralloy little or no profit for any business.
case, also designed and pro- GEN. ORVAL R. COOK, USAF (Ret.) * General Lcmnitzer's office reports
duced by Hercules, sends Falls Church, Va. that the award to General Genda twas
Ranger's retro-rocket up in a for exceptionallU meritorious conduct

package whose net weight is Exchange Program in the performance of outstanding

15 pounds. Gentlemen: I take this opportunity to service, as Chief of Staff, Japan Air
comment on Mr. Gatland's letter [Au- Self Defense Forces, from JulU 18,

HERCULES CAN DO! gust issue] regarding J. S. Butz's very 1959, to March 31, 1962, in furthering
Brakes or boosters of any fine article, "The Crisis in Aeronautical the mutual interests of the US and

size, Hercules believes that Research," in your June issue. Japan. While it is reported that Gen-

its concepts and capabilities I heartily agree with Mr. Gatland's eral Genda participated as a stag offi-

offer the most expeditious views regarding benefits to be derived cer engaged in planning Japanese mili-

and economical route to from elose US/UK collaboration. It tary operations in early WVW II,

anywhereinspace.Fordocu- is appropriate to add, however, that including Pearl Harbor, his participa-
mntatinspatcemirdcal there has been, since World War II, tion was limited, by virtue of his then
mentation, write Chemical an extensive program for exchange of low rank, to routine staff functions.
Propulsion Division, Hercules management and technical information This atcard is not our "highest military
Powder Company,910 Market on military systems between the USAF decoration given any foreigner." There

Street, Wilmington 99, Del. and its UK counterparts. \e have a are several higher, including a highcr
very active joint Air Standardization degree of the Legion of Merit itself.
Committee. RAF representatives are -THE EDITORS

accredited to most of the major head- REUNIONS
quarters of both AFSC and AFLC
which manage the research, develop- Navy Relief Ball
ment, test, and procurement of our The 1962 Ball will be held October 5 at the

Sheraton-Park Hotel, Washington, D. C. This
USAF wveapon/support systems. annual affair is for the benefit of the Navy

On a recent visit to the UK, I had Relief Society, which provides aid for Navy
very fruitful talks with high aviation and Marine personnel and their families.

officials with a view to furthering exist- Contact: Mrs. James E. Mills
clbao4418-38th St., N.

ing collaboration. . . . Arlington, Va.
FIRST IN CHEMICAL PROPULSION There are special and routine pro- Phone: KEnmore 8-5549

XP62-3



P ROO0F OF PERFORMANCE

Single engine capability in action ... Safety is an integral factor of design
in the Aero Commander. The stable characteristics and the dependable

single engine performance of all Aero Commanders are without equal.
This broad, extra measure of superiority is built into every Aero Commander
... the 500A, 500B3, 560F, 680F and the pressurized 680F-P ... and every
model is warranted for a full 12 months. Write Military Relations Dept.

AERO COMMANDER, INC., BETHANY, OKLAHOMA, subsidiary of ROCKWELL-STANDARD CORPORATION



By Claude Witze
SENIOR EDITOR, AIR FORCE/SPACE DIGEST

The Elite Are with Us serious contemplation. After all, it is older, its products
can be seen and heard and used by every CI, and its ac-

1VASHINGox, D. C. complishments are spectacular. But the scientific lite also
President Eisenhower's now-oft-quoted farewell address are with us and, more important, making decisions.

-it was televised from the White House on January 17, Jerome B. Wiesner, Director of the President's new Office
1961-has hung its claim to fame on only one of his warn- of Science and Technology, testified recently before the
ings. This was the one, we have not been allowed to forget, Military Operations Subcommittee of the House Committee
that cautioned "against the acquisition of unwarranted in- on Government Operations, headed by Rep. Chet Holifield
fluence, whether sought or unsought, by the military-indus- of California.
trial complex." The quote has been resounding ever since, Dr. Wiesner said that science and technology "are neu-
usually in citations by people who ignore the nature of the tral in the affairs of men." This may be true of science but
Soviet threat and the history of how we have met it. hardly of scientists. He went on to declare that science has

It happens that there were other quotable lines in that a role in policy decision-making, which he called the "role
speech by the retiring Chief Executive, some of them more of science in government." Here is Dr. Wiesner's declara-
germane to a nation being overflown by Russians in space tion for his thesis:
capsules. Mr. Eisenhower pointed out, for example, that "That scientific research and development is a major
the solitary inventor tinkering in his shop has been over- element in our most excruciating decisions must be clear
shadowed by task forces of scientists. This is a truth that is from the almost daily recital of issues before the President
distorted only by his unfortunate selection of a lone genius and before the Congress. Not only is there more intimate
as the victim. The victims in this complex age are gargan- involvement of science and engineering in many vital na-
tuan industrial pools of talent and facilities that are frus- tional decisions today than in times past, there is also an
trated in their efforts to make sound contributions to na- accelerating tempo of activity, an increasing complexity
tional defense. At the same time, Mr. Eisenhower must be of issues involved-most of which are neither black nor
given credit for fingering the nature of the menace. Said white-increasingly numerous alternatives, a growing seri-
he in his valedictory: ous consequence of error. There is an unprecedented need

"The prospect of domination of the nation's scholars by for human faculties of critical judgment, a need for ad-
federal employment, project allocations, and the power of ministrative processes that provide for flexibility, innova-
money is ever present and is gravely to be regarded. tion, and feedback, the need for processes, including re-

"Yet, in holding scientific research and discovery in search, which amplify the role of fact as compared to that
respect, as we should, we must also be alert to the equal of opinion."
and opposite danger that public policy could itself be- It must be pointed out here that there are instances in
come the captive of a scientific-technological lite." the pages of history where the errors have been made by

Somehow, the "military-industrial complex" rather than scientists. One of the most eminent said it never would be
the "scientific-technological 6lite" has captured the type- possible to build an intercontinental ballistic missile, which
writers and tongues of the nation as a subject for wide and (Continued on following page)

Dr. Iaii A. Getting Gen. Bernard A. Schrieter Dr. Jeroie B. Wiesncer
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AIRPOWER IN THE NEWS CONTINUED

he considered an opinion based on fact. There are today sions is impossible because the system and the requirement
concepts and designs in the files of major defense con- are basically incompatible. Commercial systems must ac-
tractors that are kept locked in these cabinets because commodate hundreds of voice channels and some televi-
scientists are skeptical of their feasibility. It has been sion, usually on a trunk basis. They carry messages between
pointed out that if the modern scientist, with his propensity elaborate fixed-point terminals, usually near large cities.
to feed figures into a computer and accept the answer, had They must operate under terms of international agreement
been consulted at the right moment in history some in- and in a cooperative environment.
genious character would have been stopped before he He said military command and control systems need few
invented the wheel. There were no facts in existence at the channels for voice, teletype, or digital data. They require
time, to put in a computer, that would have shown that a many more terminal locations than a commercial system.
wheel was scientifically feasible. It is a fairly safe bet that These terminals may be remote from commercial terminals
the concept of the wheel was an opinion, by Dr. Wiesner's and world events may dictate where they are moved from
standard, and that if the role of fact had been amplified, time to time. Code security is required along with this
as he suggests it should be, we still would be moving stone mobility. There must be protection against jamming and
on rollers. physical attack. If an attack is made on the system it must

Focus of the Holifield Subcommittee inquiry, as pointed have some factor of survivability.
out here last month, is the contracting of federal research Four days after General Schriever's appearance the
and development and the recommendations of the so-called hearing turned to one of his contractors, Aerospace Cor-
Bell Report, a study ordered from the Bureau of the Budget poration, and heard from its President, Dr. Ivan A. Getting.
by the White House. Dr. Wiesner, in his testimony, sup- By this time the committee's interest in military space mis-
ported the Bell Report recommendation that government sions was becoming more pronounced. Mr. Roback wanted
in-house research capability should be increased. le also to know whether Dr. Getting felt the military role in space
acknowledged that one way to reach this goal was to im- is being retarded by present national policies. He asked
prove the management of scientific activities. specifically, to stimulate the witness, about the weather

The witness said he is aware there are government lab- satellite. Is it really an important military effort?
oratories that report "through nineteen echelons of people Dr. Getting said the Administration, which has a policy
before a decision is made." le told of visiting a laboratory of stressing the peaceful uses of space that it inherited from
that was judged by how many coke bottles there were in the Eisenhower era, has assigned the weather satellite to
the filing cabinets "because the people who had the re- the National Aeronautics and Space Administration and
sponsibility for judging couldn't judge the technical pro- the Weather Bureau. He said this solution is not unique
gram." When this situation appears in government, Dr. and weather is, as we all know, a worldwide problem. Dr.
Wiesner said, it is up to the Executive Department and the Getting continued:
Congress to change it, because otherwise "you look else- "I believe one could show that the military has a bigger
\where for your support." Later, he commented on manage- requirement for knowing worldwide weather than does the
ment as the weak link in our utilization of technical re- Weather Bureau. The Air Force flies around the world.
sources. He said "the nation has made the decision to go It is required at all times to be in a position to make a
the free-enterprise route and we never will be able to strategic strike. It is required at all times to transport mili-
manage by allocation unless there is an emergency which tary forces to all parts of the world. Similarly, our Navy
justifies doing it." He added that management can be operates over all the oceans. . . .
improved by "giving industries incentives for doing their "I think it would be fruitful for the military services to
jobs effectively, giving them penalties for doing them operate on a continuing basis of worldwide weather sys-
poorly, providing the contracting people with more dis- tems. And I can see no reason why those aspects of the
cretion. . . ... weather which are required for the US Weather Bureau

The White House official said he was impressed with could not be derived as a by-product . . . it has been a
the speed with which a commercial enterprise, even then historical precedent in this country that the Coast and
under attack on the Senate floor, had developed the Tel- Geodetic Survey does charts of the US coasts and the Navy
star communications satellite. This led Herbert Roback, hydrographic office does charts of the world as a whole.
staff administrator for the committee, to query Dr. Wiesner Why this pattern was disturbed in this instance I do not
about the various communications efforts in space. He know. . . .
made it clear that he understands the difference between ... The military (unlike NASA) has a continuing mili-
military and commercial requirements. He did not, at any tary operating function. It seems to me, therefore, that one
point, indicate that the military requirement might be could put up a very good argument that weather satellites
more important than the commercial one and be entitled might be done more efficiently, more effectively and to
to a higher priority as a matter of national security. the better over-all good of the country if they were done

A few days later the Holifield Subcommittee witness by the military instead of by NASA and the Weather
was Gen. Bernard A. Schriever, chief of the Air Force Sys- Bureau."
tems Command. He was questioned about USAF's role in Dr. Getting then was questioned about military space
the Advent communications satellite system, a Defense communication requirements. His reply amplified the stand
Department project now undergoing reorganization be- taken earlier by General Schriever, pointing out that there
cause it appeared doomed to failure. The General said he are no submarine cables to such places as South Africa. He
always felt that the Advent program was not properly could imagine a situation where direct military communi-
managed, that he had made some recommendations which cation to Cambodia or the Congo might behelpful.
were not carried out but that USAF had not initiated a Mr. Roback cited testimony from Dr. Harold Brown,
move to have the management overhauled. With Advent Director of Research and Engineering for the Defense De-
as a provocator, the witness then laid some facts before partment, who had taken a dim view of the possibility of
the committee. utilizing space for military purposes. Dr. Getting said lie

General Schriever said the use of civilian satellite com- can see advantages in the military exploitation of space.
munications systems for military command and control mis- (Continued on page 19)
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Pea soup is duck soup
The F-105D is an all-weather tactical weapon system. Armament: Broad range of conventional or nuclear
One man flies it with equal success in soup or sun- weapons. To aid pilot control: Fully integrated automatic
shine. As tactical workhorse for the U. S. Air Force, since Doppler navigation radar, weapons delivery control, and
1959, its active service proves F-105D mission capabili- flight control system which enables the pilot to take off
ties are second to none. System means unity. Pilot, plane under the worst weather conditions, come in low on the
and weapons fly together as one. Purpose: Close support deck to avoid enemy radar detection, and hit the target.
for ground forces. Requirement: Success in any weather. Mission accomplished,the F-105D returns safely to base.

AVIATION CORPORATION

FARMINGDALE, LONG ISLAND, NEWYORK
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AIRPOWER IN THE NEWS CONTINUED

le also pointed out that the airplane first was used as an artillery spotter in days
before any man, military or scientist, realized it is a weapon and has utility as a
transport. He implied that we know little today about the military possibilities of
space, just as we once did of the airplane.

"I cannot, at this point, give you a blueprint of exactly how space and military
satellites will affect military operations in the future," the witness said. "I might
just say by way of comment that we have somehow as a national policy espoused

J space for peaceful purposes with the implication that the earth should be reserved
for warlike purposes. I would much rather reverse that and save the earth for

.peiceful purposes and do all our warfare in space."
While the prime interest of the Holifield Subcommittee is the efficacy of

research and development contracting, and the government's management of
these contracts, it was almost inevitable that specifies of the military space pro-
gram would be brought up. So far, there has been no suggestion that the investi-
ation isconcerned with President Eisenhower's apprehension over the threat

that public policy may be dictated by a scientific-technological lite. At the
same time, there are members of the military-industrial complex who fear that
national security will be jeopardized if the decision-making machinery continues
to grow at the top levels. And certainly the intent of the Bell Report and Dr.
Wiesner himself is to make it grow and give the scientific lite a greater voice.

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

F. R. Collbohm, President of RAND, was asked whether he thought RAND's
capability could be established within a government agency. He said it is not

w . impossible, but unlikely. And the inhibition, he said, is not the Civil Service
limitation on salaries. Men want to work for RAND because of the environment,
the freedom from "irritations and so on," which means the red tape and delayed

* *o *u*t*n decision-making of any government agency. Carl F. J. Overhage, of MIT's Lincoln
*luids than *ny .thr Laboratory, said that he found it necessary to exceed Civil Service levels in

.au - rr .n the worldhiring top talent, but he denied that he competes with industry pay scales. Like
H AND, he said MIT has a level of prestige that makes it attractive to scientists.
Dr. Getting, speaking for Aerospace, said "a good deal of our strength and at-
tractiveness comes not only from the nature of the work that we are doing, which

* s m comact.an is fascinating, but also from the environment in which the civilian scientist likes*ore rel. * ei* * to work. Our fellows work hard. But they work hard because they like it."
3. Y r on It was clear that none of these men or the people working for them harbor

.ew typ.s of fluids ambitions to belong to an 6lite that determines policy. Yet the Bell Report, which
was signed and supported by Dr. Wiesner, says there have been instances in* * . - * - . * * recent years "where we have come dangerously close to permitting contract

...... * ... . w . * employees to exercise functions which belong with top government officials."
The report continues to say "there must be sufficient technical competence within

* * t g * - the government so that outside technical advice does not become de facto tech-
S* *t onical decision-making."

If there is such a void, and it has been identified by witnesses from govern-
ment, profit-making corporations and nonprofit corporations, nobody argues that

Monsanto Chemical Compay .it should not be filled. Nobody is more eager to deal with competent people than
o.. . Di.i.io research and development contractors. A vice president of one major US defense

*n . - i et. 2 industry has said in public that "research and development are supervised and. * * * controlled by government employees who couldn't possibly know as much as thecontractor and at best can only impede his speed and efficiency."
There is strong evidence that this weakness is spreading and not being

checked. As new layers of decision-makers are added on top the effectiveness of
industry and military experts becomes more and more diluted. The recent history
of the TFX dual service weapon system and the Mobile Medium Range Ballistic
M\issile (MMNRBMI)are classics oftechnological frustration. Even more critical
perhaps, to our national survival, may be the Administration's top-level attitude-
implemented by its own cadre of scientific lite-toward the military requirements
in space. In the absence of positive action by the two Armed Services Committees
on Capitol Hill, the emphasis on this issue that has appeared as a by-product of
the Holifield Subcommittee inquiry is a public service. The interest of Congress
in the military-industrial complex is traditional. The scientific-technological 61ite
also deserve attention.-END
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A major advancein multiplexing
The AN/FCC-17 Multiplexer, now Air Force Available in various configurations up to600

Standard, was developed for the Air Force by channels, the AN/FCC-17 Universal1\Multi-

Lenkurt Electric and isin service at fixed sta- plexer was designedIfor 6000-mile circuits.

tion, tactical, and airborne installations. Capa- Some of its many applications include high-

ble of 100% data loading, andl]phase equalized qulality voice, teletype, data and graphic trans-

for switched data networks, this completely 'mission via microwave, troposcatter or cable.

transistorized system has the ruggedness to For complete information, write: AN/FCC-17,

withstand the extremely high shock levels of Mail Station 210, Lenhurt Electric Co., Inc.,

hardened missile bases. San Carlos, California.

L~enkurt Electric Co., Inc., San Carlos, California. Government Sales Offices in

WVashingto,)C,R Roe, N. \. Lo Angeleanid Sn CroClfnia.

Specialists inVIDEO, VOICE and DATA TRANSMSSION
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By Allan R. Scholin
ASSOCIATE EDITOR, AIR FORCE/SPACE DIGEST

Soviet astrologers must regard Au- er which links men in global orbit, flight a vear ago. Thus the major suc-
gust as an especially propitious month yet shuts off brother from brother on cess was in placing Vostok IV in al-
for new ventures. The past two Au- earth. most the identical orbit and position
gusts have seen the Russians pull off Just what the Soviets achieved by of Vostok III. This required Vostok IV
both astonishing and disquieting deeds. the twin orbital marathon of Niko- to meet a blastoff countdown within a

Last year, you may recall, the world layev and Popovich will be evaluated tolerance of about fifteen seconds, this
acclaimed Russian Cosmonaut Gher- and reevaluated as additional data indicating a highly reliable booster
man Titov for his seventeen orbits of becomes available from our resources and launch system.
the earth in Vostok II, on August 6 or from the Soviets. We can assume It is possible that Vostok IV'.s
and 7. Five days later the free world from typical Soviet reluctance to dis- orbital path was so planned that in an
was shocked when the Communists close any significant data on its space- early circuit it might have crossed
overnight erected a wall to separate flights that the latter will be sketch. Vostok III's path within, say, twenty

-1 nied Pr, I laternationalPhoto - nit P-d P Internatio IP .
Russian Cosmonauts who astounded the world in mid-August Jubilant Russians in Moscow's Red Square cheer their hero-are pictured on television during their epochal double ic Cosmonauts. Soviet propagandists were ready with hugeheader. Maj. Andrian G. Nikolayev, left, zoomed off Au- photos of the pair almost igimediately after Popovichgust 11, joined next day by Lt. Col. Pavel R. Popovich. followed Nikolayev into their multi-orbital endurance test.

West and East Berlin. And on August The subject is sure to come in for miles or so. Had they affected any
31 last year, the USSR announced it major attention in symposiums and significant convergence in their paths
would resume nuclear testing in a seminars at AFA's National Conven- to the degree necessary for useful
series that ran through September. tion in Las Vegas later this month. rendezvous, however, it is unlikely

Last month the Soviets once again Certainly the flight of the Vostoks that subsequent orbits would haveinitiated nuclear tests, signaled by a was a dramatic accomplishment. Niko- carried them steadily-and predict-
high-altitude blast on August 5 esti- layev completed sixty-four orbits in ably-farther apart. They were at
mated at up to forty megatons. Then, three days, twenty-two hours, cover- least 1,800 miles apart before reentry.
on August 11, Cosmonaut Maj. An- ing 1,600,000 miles. Popovich made But even if they succeeded in no
(rian Nikolayev soared into orbit in forty-eight orbits in just about one more sophisticated an attempt at
Vostok III, to be accompanied in day less, logging 1,260,000 miles. rendezvous it is beyond what our pro-
space, twenty-four hours later, by Lt. They landed-still in their capsules- gram has so far accomplished.
Col. Pavel R. Popovich in Vostok IV. at Karaganda, in Kazakhstan, about The National Aeronautics and Space
In the ensuing hullabaloo, the anni- 2,000 miles east of Moscow, parachut- Administration, which manages the
versary of the infamous wall was ig- ing down only six minutes apart. US space program, arranged a press
nored except by West Berliners who Vostoks III and IV apparently em- conference August 15 to answer ni-
defied Vopo tear gas and fire hoses ployed much the same capsules and merous press queries on the event.
to manifest their contempt for a pow- boosters used in Titov's Vostok II (Continued on following page)
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AEROSPACE WORLD CONTINUED

their bigger boosters to stage other other areas, in the coming months and
S spectacular events beyond our present years."

reach.
"We can expect them to beat us to

multi-manned orbital flight," said Dr. An Army program being conducted
Hugh Dryden, NASA Deputy Admin- on Kwajelein Island in the Pacific to
istrator, "and possibly to a circum- test effectiveness of its Nike-Zeus anti-
lunar flight-since that, too, may be missile missile produced one of the
within the capability of their existing more curious aerospace episodes of
boosters. the month.

"But a manned landing on the A Department of Defense an-
moon, and successful return, requires nouncement on July 19 reported that
much more than the Soviets have so the Nike-Zeus had "successfully in-
far demonstrated. In one part of the tercepted" an Atlas ICBM fired that
job they are ahead of us; this doesn't day from Vandenberg AFB, Calif.
mean they're ahead over-all." Coming soon after Soviet Premier

NASA Administrator James E. Khrushchev's boast that the Russians

Maj. Bob White's attractive spouse Webb asserted flatly that if the na- had an anti-ICBM device that could
helped do the honors when Gen. Curtis tion continues to devote all necessary "hit a fly in space," the Atlas-Zeus
E. LeMay pinned Astronaut wings on resources to the moon program, "the test was widely hailed as evidence that
the X-15 pilot, first to reach space US will make a manned lunar landing the US, too, had approximately that
flying a truly maneuverable vehicle. themoonandreturnbeforethey capability.

o" the moo andeen reur beforear thy cpaiiy
NASA praised the Soviet accomplish- do." But a statement hy Secretary of
ment but, in the words of D. Brainerd
Holmes, Chief of NASA's Office of
Manned Spaceflight, thought it had - -
"no particular significance in our race
to the moon."

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

Below, Gens. Paul D. Adams, left,
Commander of US Strike Command,
and Curtis E. LeMay, USAF Chief of
Staff, watch paradrop of the 82nd Air-
borne Division during Swift Strike II.

Ik'

- Wide WorldPhos

'When an excursion train carrying fans to a Philadelphia baseball game hit a
defective stretch of track and toppled into the Susquehanna River near Har-
risburg, Pa., late in July, a Sikorsky H-19 helicopter from nearby Olmsted
AFB joined in rescue operations to remove victims to waiting ambulances.

All in all, the Soviet achievement Defense McNamara contained in th,
seems to boil down to a spectacular official DoD announcement seeme(
demonstration which undoubtedly pro- aimed more at Khrushchev than at
vided them with useful data on complimenting the Zeus.

physiological aspects of sustained "These programs give us confidence
flight. But it showed no evidence of that our missiles would be able to
a major advance in Soviet space tech- penetrate any such system which has
nology. been developed by anyone," Mr. Mc-

As President Kennedy told the na- Namara said.
tion August 13: Despite numerous press queries,

"I have said from the beginning that there were no further elaborations on
this country started [its space pro- the announcement.
gram] late in the 1950s. We are be- This much is known: The Zeus had
hind and will be behind for a period failed on a previous interception try,
in the future. But we are making a even though detailed information on
major effort now, and this country will ICBM launch time and trajectory path
be heard from, in space as well as in (Contimed on page 25)
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A paital view of the TRANSACTER System Compiler onits at Bocing TransportDirision.

The TRANSACTER Data Collection Systerm

4 IV-" -YE AREPT.'

INPUT Initially installed in June 1960 at Boeing's Transport Divi-

sion, Renton, Washington-TRANSACTER input stations
and Compiler units are efficiently collecting, transmitting
and recording vital, accurate production data for instanta-S INPUT

STATION neous processing. Thus management reports are continu-

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

At Renton, engineering control, attendance reports, factual
labor distribution data, order status and labor/machine
utilization reports are readily at hand. Potential applica-
tions include quality control and material/inventory control.

TRADE MARK OF GT C.

STROMBERG
DIVI SiON

GENERAL TIME CORPORATION
THOMASTON, CONNECTICUT
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... to survive in space: the moon and a Librascope computer
Shown metaphorically floating in circum- a variety of general-purpose digital com-

lunar space is the first computer specifi- puters. These computers are designed

cally designed to guide an exploratory with maximum simplicity, commen-

instrument package to a soft landing on surate with functional requirements and

the moon. It is one of a line of Librascope operate in their environment with high-

computers designed to perform in space est reliability and long life. In space as

vehicles and missiles. The premium well as at sea and in the air, Librascope

demand for minimum weight is met with computers pace man's expanding mind.

LIBRASCOPE DIVISION

CGD1 MEN (D l--)
808 Western Avenue, Glendale 1, California

G2.s25



AEROSPACE WORLDCONTINUED

is fed into a target intercept com- 0
puter linked to the Zeus target ac-
quisition radar on Kwajalein. The
target Atlas vehicles also carry special
instrunentation, including a miss-dis-
tance indicator to double-check the
Zeus's own data.

LAUNCHINGS - SAC missileers
presented their own version of a dou-
ble-header launch at Vandenberg
AFB, Calif., August 9. A crew from
the 389th Strategic Missile Wing,
Francis E. Warren AFB, Wyo., fired
two Atlas ICBMs in quick succession
to demonstrate for the first time a Gen. Walter C. Swiecnvy, Jr., left, Cominaider of the Tactical Air Commintand,
multiple countdown and launch pro- greets Senators Barry Goldwater of Arizona and Howard W. Cannon of Nevada,

both Reserve pilots, after orientation rides in USAF's new F-4C fighter atcedure. Both weapons impacted on Langley AFB, Va., flown by McDonnell test pilot W. C. Ross, right. Goldwatertarget 5,000 miles downrange. is a major general and Cannon a brigadier. Cannon is general chairman of
These were the ninety-eighth and AFA's 1962 Convention in Las Vegas; Goldwater will be a featured speaker.

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

The pace of classified USAF satel-
lite launchings from Vandenberg and
Point Arguello, Calif., stepped up to
six during the month. From Point
Arguello, USAF launched Atlas-Agena-

3s on July 18 and August 6, and a
Blue Scout on July 24. From Vanden-
berg they sent up three Thor-Agenas,
on July 20 and 27, and August 1.
Since November 22, 1961, when a
security clamp was placed on these
launchings, USAF has fired a total of
twenty-four. Umpires and observers will follow TAC's fighter weapons neet at Nellis AFB.

Nev., this nionth by television setup under USAF contract with Thomipson RanmoThe missileboxscore: ooldridge's Dage division. Air Force caneraien will transimit oser Channel
SUCCESS- PAR1- FAIL- 5, enabling Las Vegas residents and AFA Convention guests to see tle ineet too.

TYPE TOTAL FUL TIAL URE

Atlas 142 100 26 16
Titan I 52 38 10 4
Titan II 4 2 2 0
Minuteman 18 13 2 3
Thor

IBM 71 49 11 11
Scientific 89 79 2 8 A
Two of Thor's "scientific" failures

have been chalked up in the Pacific
nuclear test program, where the nor-

(Continued on page 27)

Itarmon Trophies for 1962 were won
by Jacqueline Cochran for setting
eight "world class" records in a Nor-
throp T-38 trainer over three months
in 1961, and to USAF Lt. Col. William
I. Payne for piloting a Convair B-58
to two concurrent records, Waslington-
Paris and New York-Paris, in MaN 1961.
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Now a collector's item, this REL regenerative receiver of 7923/24

had one stage of detection and one of audio amplification.

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

Foundedin '22...Still first in5 '2
"firsts" fill a bulging file. Our drawing

U boards promise even more for the next
forty years.We're charting a course to
keep REL the first name in telecommu-
nications. That's why - when you have

communications problems - you

should turn to RELfirst!

Radio Engineering Laboratories - In
A subsidiary ofDynamics Corporation ofAmerica

Dept A*29-01 Borden Ave * Long Island City 1, NY

A world leader today is REL's 75 kw tropospheric scatter amp-
lifier, many of which are in use for defense communications.

Creative careers at RE Lawait a few excetional engineers. Address rn u s to lani ws Kelly, Personnel Director.



AEROSPACE WORLD CONTTNUED

mnall reliable Thor is being iused in
hihaltitude weapons tests. One fail-

re was laid to a defect in the spc-
cial gear used in carrying the weapon.
There was no nuclear blast or radio-
active fallout from either failure, but
test schedules wxere delayed. par-
ticularly since the US voluntarily sus-
p(nddct testing while the Soviet Cos-
mIonauts were in orbit.

Another noteworthv failure occurred
in the Mariner I Venus probe July 21. Changes in high i command. triggered by retirement of Gen. Lauri, Norstad,
TheAtlas-Agena-B vehicle rose per- right, affect. fromn left. Gens. Maxwell i). Tailor, Lyman L. Leinitzer, andEarle G. Wheeler. General Taylor, presidential adviser and former Army Chieffectly from its Cape Canaveral launch of Staff, becomes Chairman of the JCS, succeeding General Leninitzer, who takes
pad but soon entered an erratic flight Norstad's post as Supreme Allied Commander, Europe. General Wheeler becomes
path and was destroyed by the range Armny Chief of Staff October 1 u)on the retirement of Gen. George 11. Decker.
safety officer. Investigation indicated
a faulty equation had been fed into islation, and saxs firmly, "We \\ill and survival operations. Engine na-
the direction computer. A backup have the RS-70." celles are in vertical positioi at take-
vehicle, Mariner II, was scheduled to The first prototype of the Valkxrie, off, tilting to horizontal for conventioni-
be fired toward Venus sometime be- now nearing completion at North al flight. Speed is expected to range
tw een August 20 and September 10. American's Palmdale, Calif., plant, from zero at hovering to more than

will be rolled out to its final develop- 460 mph in level flight.

EQUIPMENT NOTES- The Air ment area in September, and ma be Feasibility of adding two jet ngines
Force expects to add seven squadros read%- for flight-test in December. to C-123s to make them more suitable
of C-130sinthenexttwxoyears. Four Curtiss-Wright is building two pro- for counterinsurgency roles is being

peller-driven X-19 vertical-takeoff-or- studied under a contract awarded\illgo oto TAC,t o fverseasC anqu landiig aircraft for the Air Force, to Fairchild. The modification is ex-
rius will be phased out to make room be delivered in mid-1963. They'll be pected to improve the C-12 3 's short
for- the new Hercules planes. used to explore aircraft performance takeoff capability.

Congress has appropriated funds and VTOL characteristics in recovery (Continued on pa-e 2 )
for three more ES-70 Valkxrie bomb-
ers, bringing the total to six, but See-
retary of Defense McNamara is still Pulse magnetrons, used in commercial all-weather radar systems, are part of
opposed to an increase in the program. theextensivelineofLittonmicrowavetubesanddisplaydevices.Forinforma-
Congressman Carl Vinson (ID.-Ga.),

]ho was persuaded by President Ken- tion write to San Carlos, California. In Europe, Box 110, Zurich 50, Switzerland.
nedy this spring not to write manda-
torv legislation on RS-70 procurement, [B LITTO INDUSTRIES
spearheaded the additional fund le- ELECTRON TUBE DIVISION

CMSgi. Htarr C. Findle, 37, Ent AFB,
Colo., won $1.500 top award in USAF
1962 suggestion program for an idea
extending life of high cost electron
tubes, saving $10 million each year.
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New window on the stars .. .by Grumman
The Orbiting Astronomical Observatory (OAO), when mation on cosmic phenomena. This prototype is one of
launched, will be the largest unmanned satellite to be the many important weapons and space systems being
put into orbit. Being developed by Grumman for the refined or already in production at Grumman. Itis the
National Aeronautics and Space Administration, OAO product of Grumman's extensive facilities and human
will provide our scientists with anew window on the resources-Grumman capability. Itis one answer to the
stars. The 3,000-pound satellite with its highly sophisti- challenges of achanging world-keeping the peace and
cated equipment will relay to earth long-awaited infor- exploring the unknown.

__ GRUMMAN AIRCRAFT ENGINEERING CORPORATIC
Bethpae * LonIisland * New Yo



Grumman AEROSPACE WORLD CONTINUED

in Space
Fcs deeawhil. 1SAF is testing t\vo nmndcr. 45th Airi )iision. SAC. Lor-Frictionless conditions encounteredI

inspacearesimulatedbyGrum- Arms aireraft for possible use by its ing, AFB, \e. . . . Brig. Gen. Roger
counterinsurgenc' forces. They are 1. Crow, from Deputy Commander,man's airbearing attitude table.

Supported on a 1/1000-inch-thick the Grumman Mohawk and the de 1st Strategic Aerospace Division, SAC,
Suporteonta1000ichpabl o Havilland Caribou. At the same time, Vandenberg AFB, Calif., to Coin-
aicusngtetencutpwul tthe Army is testing USAF's U-10A for inander, 819th Strategic Aerospace
holdingfyaee butwoulpossible ground support duties. Division, SAC, Dvess AFB, Tex. . . .

AVARDS-To Lt. Col. William R. Brig. Gen. Allman T. Culbertson,
Payne, USAF; Jacqueline Cochran; from Vice Commander, ASD, AFSC,
Cindr. Malcolm D. Ross, USN; Vright-Patterson AFB, Ohio, to Dep-
and the late Lt. Cmdr. Victor A. utv Commander, Hq. APGC, AFSC,
Prather, USN: the Harmon Interna- Eglin AFB, Fla. .... Maj. Cen. Charles
tional Aviation Trophies for outstand- M. Eisenhart, from Special Assistant
img and extraordinary feats of indi- to Commander in Chief. Hq. SAC Of-
vidual piloting skill during 1961. Colo- futt AFB, Neb., to Commander, 7th
nel Payne's award was for piloting a Air Division, SAC, High Wvcombe,
Convair B-58 Hustler between Wash- England, effective September 17. . . .
ington and Paris at an average speed Brig. Gen. Harry L. Evans, from Vicc
of 1,048.68 mph, and between New Director of Special Projects, OSAF,
York and Paris, along the Lindbergh El Segundo, Calif., to Assistant Vice
route, at a speed of 1.089.36 mph in Conunander, SSD, AFSC, El Segundo,15x20-footstalesssteelEnvon May 1961. His crew members in the Calif.

mental Space Chamber simulates B-58 were Majs. William L. Polhemus Brig. Gen. Richard 0. Hunziker,vacuumizedconditionscomparable and Raymond R. Vagener. Miss from Counander. 21st Strategic Aero-Vto those found at 200 miles altitude. Cochran won the Aviatrix award for space Division, SAC, Forbes AFB,
setting eight world class records in Kan., to Deputy Commander, 1st
speed, distance, and altitude in a Strategic Aerospace Division, SAC.
Northrop T-38 from August 24 to Vandenberg AFB, Calif. . . . Brig.
October 12. Her top speed was 844 Gen. Jamie Gough, from Deputy Di-
mph and peak altitude 56,072 feet. rector for Operational Forces, to Dep-
Commanders Hoss and Prather re- utvDirector of Operations, DCS/O,
ceived the Aeronaut's award for HIq.USAF. . . . Brig. Gen Loren G.

T reaching an altitude of 113,739.9 feet McCollom, from Chairman, Joint
-FL in a balloon flight over the Gulf of Coniand and Control Development1exico, Ma 4, 1961. Prather was Group, Hq. USAF, to Deputy Chief ofA drowned while being picked up by the Joint Command and Control De-

helicopter afterlanding velopment Requirements Group, DoD.
To James H. Kindelberger, post- . . . Brig. Gen. John C. Meyer, fromThis huge centrifuge s capable of huimouslv, the 1962 Daniel uggen- Commander, 45th Air Division, SAC,subjecting a one ton spacecraft to heim Medal for achievement in avia- Loring AFB, Me., to Deputy Directora stress of 40 times the force of tion. Before his death in July, Kindel- of Plans, Hq. SAC, Offut AFB, Neb.wgravity. berger was board chairman of North . . . Brig. Gen. Harvard W. Powell,

American Aviation. John L. Atwood, from Assistant to Deputy Commander,
NAA president, ill accept the award AFSC for Aerospace Systems, to Vice
in Los Angeles, October 10. Commander, SSD, AFSC, Los An-

To C\ISgt Harry C. Findley (see geles 45, Calif. . . . Brig. Gen. Ken-
cut, pagc 27) Ent AFB, Colo., top neth 0. Sanhorn, from Commander,
award of 81,500 in USAF's annual Air Task Force 13, Provisional, 13th
suggestion contest. Air Defense Coin- AF, PACAF, with additional dutv as
mand personnel won first, second, Chief, AF Section, MAAG, Republic
third, fifth, and sixth places. Findley's of China, to Chief, MAAG, Republic
award resulted from a suggestion to of China. . . . Brig. Gen. Pinkham
lengthen the life of high-cost radar Smith, from Commander, 819the Stra-
electronic tubes, some costing as much tegicAerospaceDivision,SAC,Dess
s851000,whichUSAFestimateswill AFB, Tex., to Deputy Director forDrawing of new Space & Missile save 810 iillion ia car. Operational Forces DCS/O, Hq.

Center which will further expand USAF. . . . Brig. Gen. Frederick J.Grumman's aerospace activities, Sutterlin, from Commander, 839th
providing accommodations for a STAFF CHANGES.. . . . 1aj. Gen. Air Division, TAC, Sewart AFB,
larger scientific, engineering and Edwin B. Broadhurst, from Corminand- Tenn., to Chief of Staff, US Taiwan

V support staff. er 7th Air Diision, SAC, High Wy- Defense Command. . . . Maj. Gen.
coibe, England, to Assistant DCS/O, Horace 1. Wade, fromn Deputy Di-
HI. USAF, effective October 1. . . . rector of Operations, DCS/O, to As-
Maj. Gen. Cecil H. Childre, from As- sistant DCS/P-P, Hq. USAF. . . .

. sistant DCS/P-P, to Assistant DCS/P, Maj. Gen. Charles B. Westover, from
Hq. USAF. . . . Brig. Gen. William Assistant DCS/O, Hq, USAF, to As-
E. Creer, from Commander, 72d sistant to Commander. Hq. TAC,

pl -- Bomb Wing (H-av, SAC, to Coin- Laiiglev\ AFB, Va.-EF:o
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TARGET INSTINCT...
Eclipse-Pioneer advanced inertial guidance systems give formance has continually exceeded project specifications.
missiles, boosters and space vehicles unerring "target And production has been consistently ahead of schedule.
instinct" whatever the mission. Proof? Take the Saturn C-1, NASA's super-rocket earmarked for

Take the Pershing, Army's "shoot and scoot" missile. manned space flight. E-P has been selected to build the
Flight tests have demonstrated the flawless accuracy of the highly complex guidance platform because of our knowledge
inertial guidance system-built by E-P-which utilizes our in space age techniques and our proven success on the
ultra-sensitive air-bearing gyros and accelerometers. Per- Pershing missile.



BUILT IN!
Inventiveness, imagination and experience play key roles facility. From initial design to complete system manufacture

in Eclipse-Pioneer's ability to solve the difficult and compli- and test, our facilities and capabilities are backed by over
cated problems associated with the science of inertial forty years' experience in developing and producing the
guidance. When it comes to state-of-the-art in manufacturing world's most advanced systems for flight control and
techniques, E-P takes the lead. For example, tolerances of airborne navigation.
10 millionths of an inch and one second of arc are constantly Our technical sales staff invites discussion of your guidance
maintained in our own Beryllium production machining and control requirements. Call us at Teterboro, N. J.

WHERE IDEAS
Eclipse-Pioneer Division UNLOCK-U THE FUTURE
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MELPAR accomplished a tough assignment with the development and pro-
duction of the AF37A-T18 Tactical Delivery Missile Trainer for the Air Force
Systems Command. This ground pilot trainer familiarizes jet pilots with the pre-
launch, launch, and guidance techniques necessary to zero in the mighty muscle-
power of the GAM-83 Missile.

With the development and production of the GAM1-83 Trainer, MIELPAR engi-
neers and scientists have again met the challenge. Our arsenal of technology
possesses the laboratories, personnel, and tools to deliver superior quality and
highest reliability for Government and Industry.

INo problem has proved to be too great for MELPAR'S A to Z capabilities. There
/are many major scientific areas of research, development, and production in which
fMELPAR can aid you. For further information, contact:

* I

/A

MELPAR'S A to Z capability has demonstrated its superiority in:
dECM Molecular Electronics * Digital Coding and Processingc e e le aINCe

* Reconnaissance * Extraterrestrial Instrumentation * Biouncs t
W* Space Communication Systems Speech Compression Techniques A SUBSIDIARY OF WESTINGHOUSE AIR BRA E COMPANY

* SolidsStatei ysics *adc ScienscesAntenna Aim 3335 Arlington Blvd. * Falls Church, Va.

* Simulation and Training * Modulation and Detection * Optics JEfferson 4-6000



In 1947-Thiokol, working in cooperation with JPL, helped develop
techniques for case bonding that made possible today's solid

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

FOR proved feasability of scale-up and the Falcon which introduced
mass production to the rocket industry, to the huge booster for

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

I_ _ sion. i Thiokol retro-rockets contributed in large measure to the

BENCHMARKS in the

W~ 37



success of the Discoverer Program and the recovery of the Mercury
capsule. n Pioneer in development of solid-fueled rockets of many
performance characteristics for many systems (spherical engines
to yield high mass ratios, special units for vernier control and gas
generators), the Corporation has built a record which-in terms CHEMICAL CORPORATION
of reliable engine performance, timely delivery and economical
operation-reflects the Thiokol capability required to meet FIRST IN ROCKET PROPULSION
present national demands for leadership in space and defense.

science of rocket propulsion
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SPECIAL PURPOSE ENGINES
FROM THE ELKTON DIVISION

1. TE-186 Cygnus 40 17. TE-322-1 Swallow Booster
2. TE-285-1 18. TE-344 Cheyenne
3. TE-80 Scale Sergeant 19. TE-240 Mandan Test
4. TE-146 Cherokee Engine
5. TE-243 8" Ballistic Test 20. TE-352 Crow

Engine 21. TE-139
6. TE-29 Recruit-Mod. IA 22. TE-195 Discoverer Retro
7. TE-289 Yardbird-Mod. 11 Mark I
8. TE-289 Yardbird-Mod. I 23. TE-52 Tart
9. TE-29 Recruit-Mod. IB 24. TE-345 Chippewa

10. TE-307 Apache-Mod. I 25. TE-280 5" CP Test
11. TE-307 Apache-Mod. 11 Engine
12. TE-82 Cajun-Mod. III 26. TE-316 Mercury Retro
13. TE-82 Cajun-Mod. II 27. TE-324 Hurler
14. TE-82 Cajun-Mod. i 28. TE-83
15. TE-238 A Blackfoot 29. M-58 A2 Falcon Engine
16. TE-184 Cygnus 25 30. M-46 Falcon Engine

THIOKOL- -pioneer of solidrocket
propulsion . . . in all its forms!



CASES IN SERVO CONTROL.. NO.4

Nzrl~iA ,r~rzn A3JtA

DAYSTROM TRANSICOIL'S ROSTER OF MODERN MISSILES AND AIRCRAFT
.. ND OUR SERVO ASSEMBLIES ABOARD THEM

As on a multitude of other weapons systems, Transicoil subsystems
are aboard both Skybolt and the A3J. E For Skybolt, Transcoil
supplies the guidance control packages shown at left. These consist

4 of gimbal-mounted synchro resolver transmitters; azimuth, roll and
71 - ,__ Apitch repeater assemblies; and synchro computing resolvers. U For

the A3J, Transicoil supplies the radar height indicator shown at left.Q This precision airborne instrument, which utilizes synchro data from
the altimeter, consists of control transformer, motor generator, tran-
sistorized servo amplifier, anti-backlash gear train, and the meter
indicator itself. U All rotating components are size 8 in both applica-
tions, and are manufactured by Transicoil. This is design excellence

C O ce C and reliability. This is Daystrom Transicoil. Write for booklet, 'Cases
in Servo Control".

DAYSTROM, INCORPORATED

TRANSICOIL DIVISION
WORCESTER, PENNSYLVANIA
TELEPHONE 215-584-2421



XI

From the Secretary
My feeling as to the best way to celebrate the Fifteenth Anniversary of

the United States Air Force is to mark the year with actions worthy of cel-
ebration on the Twenty-fifth-and the Fiftieth, or even the Centennial.

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

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

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

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

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

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

Eugene M. Zuckert
Secretary of the AirForce
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"If the military is going to make a valuable
contribution to thinking through national
security problems, we are going to have to

place more emphasis on how we think and the

organizational structure with which we think.
And that thinking will have to be responsive
to the existing environment."

X.

The Air Force's

Gen. Curtis E. LeMay By Gen. Curtis E. LeMay
CHIEF OF STAFF, UNITED STATES AIR FORCE

CLEARideaofthefutureisthehallmarkof the A growing defense budget has impacted more and
man who succeeds, the idea that prevails, the more strongly on political and economic affairs.
plan that bears fruit. Military1policy has become integrated with and is

Predicting the future has never been a simple job not distinguishable from diplomatic considerations.
and it is becoming more difficult. Change used to Advancing technology has created a need to advance
come at a leisurely pace; literally, today's ideas are the scientist's role in military decisions.
outmoded by tomorrow's developments. And-of principal interest to us in the military-the

In this atmosphere of quick change, it is useful to institution we call the Joint Chiefs was originally de-
try to depict the major factors that will affect the Air signed to function in a decentralized system, rather
Force of the future, the things that will shape the then in the centralized system we have today.
environment in which we will have to work as an So we find the need to reorient ourselves to the new
organization and as individuals within that organiza- requirements. We are working to change the JCS and
tion. So, although I won't attempt here to draw a the Joint Staff and to make them more responsive to
precise picture of the future, my thoughts on emerging theneeds of centralized management. I hope that we
trends may assist the reader to do so for himself. will be successful in this effort.

I will discuss these emerging trends in three general Hand-in-hand with this centralization of manage-
categories. First I will treat the trends affecting de- ment, national military strategy has become interrelated
fense organization. Then the international trends. And to a growing area of nonmilitary problems-the gold-
finally the trends affecting our concepts for develop- flow problem is an example. So the military staffs and
ing and operating the United States Air Force. the JCS must extend their military considerations to

Undoubtedly the most visible factor-and perhaps an ever-broader area of affairs.
the most important in terms of long-range impact- So much for organizational problems. Let's turn our
has been the trend away from decentralized manage- attention now to some of the international factors that
ment of military problems toward concentration of will shape our future military environment.
problems managed in the higher levels of govern- If present trends continue, the nature of our alliances
ment. A number of causes have contributed to this could change significantly in the years ahead. This
trend toward centralization: will have a distinct effect on the Air Force of the

Soviet possession of the nuclear weapon has cre- future since our military commitments change with
ated widespread fear of the nuclear weapon and the our alliances. The growing strength of the European
felt need to keep it under close control. Community could well result in a United Europe. The
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Deterrcice 1962is iiior thain a word. It is men and achines
geared to the ntever-ending iss1ioii of piceuting aiggressi n ro
in a threatened world. 13-52s-eqiiipped with standoff lollul
Dog misiles-are a prii factor in the detcirrace equation.

Future Environment

DIMENSIONS

Commron Market isaftrall, the embryo of such a
structure. It remains to beseenw\hethieror not the
United States takes part in that growth as a full part-
ner in an Atlantic Community. But that, too, would
have amajor effect on our future. USAF andidecrrenchave moedliito the age of missilry, as

representcd by this towering Atlas intercontiniental ballistic mis-
Developments such as these could have a beneficial sile which, when fired in retaliatory ager, woild wreak decas-

effect on our defense posture. Either a strengthened tation on the militar forces of any peace-breaking aggressor.
Europe or a strengthened Atlantic Community will add
significantly to the free world's strength.

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

Some years ago studies were made to identify the
countries that could possibly develop their own nuclear
weapons. These studies concluded that several coun-
tries would have the necessary resources in ten to
fifteen years. And a greater number of countries-a
totaloftenorfifteen-might have the resources after
a slightly longer period. These studies were called the
Nth Country Studies, because as each new country
was added to the number already possessing nuclear
weapons, the possibility of conflict increased by geo-
metrical progression. Those studies were made on the
basis of the nuclear technology we knew several years
ago. Since that time technology has advanced. Today
a country would need far fewer and far less sophisti- The dedication of the ion wh/io own .i deterrent weapon
cated resources to develop its own weapons. systems has ensnred peace since the end of World War II.

ctr ouetodve l i n pgeap )n These are ist sone of them, Strategic Air Command crews,
Continuedonfollowingpage) at briefing. Their job, today and tomorrow, is keeping the peace.
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Realistic and workable arms-control agreements are stated aims of the
US, and patience is a prime requirement for American and allied
n'eotiators who must cope with Soviet bargainers at Geneva. Mili-
tarU policy mlust be geared to national policU in this vital field.

So the Nth Country problem is a serious one. And fense structure of the nations in question. The sameit is one we are going to have to deal with. In my view, problem applies to any disarmament proposal. So each
there are three things we can do about this problem: participant at such a conference is looking for agree-

One, we can live with it by adapting to the changed ments that won't cause his side to be put at a disad-
environment as new nations join the nuclear club. vantage.

Two, we can rely on technological advances to off- We recently tabled a draft disarmament treaty at
set the effect of growing nuclear capabilities. I'll re- Geneva. The Armed Forces considered this proposal,
turn to this point later in this article. participated in its drafting, and made inputs to it. Yet

And three, we can enter into international treaties how much does the average military person reallyto control and prevent the growth of nuclear capa- know about that proposal and how much does he
hilities. This brings me to my next point. really know about the effect its adoption would have

Our government is seeking general and complete on our military posture? For that matter, how much
disarmament under effective international control. We do we really know about just the effect of making the
have recently created a federal agency whose mission proposal?
is to develop the ways and means to reach that goal. Arms control and disarmament proposals and coun-
The Arms Control and Disarmament Agency is now terproposals are going to be a permanent feature of
staffed with about 100 people, and they plan to reach the defense environment. More and more of us are
a strength of 200 in the near future. These are dedi- going to have to contribute to these proposals and to
cated people. They are intelligent people. And they be aware of their impact. More importantly, we are
bend their efforts to their assignment. I sometimes going to have to develop our recommendations in this
think we in the military don't pay adequate attention area in response to the broad considerations of national
to those efforts. strategy and not in the limited consideration of mili-

No nation can properly refuse to go to an interna- tarv strategy.
tional conference table to discuss arms-control pro- I would like to turn now to a discussion of some
posals that appear to have been offered in good faith. of our purely military problems and the environment
But think for a moment about the bases on which we that will affect our concepts for solving them.
can make or accept disarmament proposals. In the strategic field, the heavy stress on making war

Generally speaking, we can't place in jeopardy such calculable and predictable has led us to concentrate
military superiorities as we might have. Nor can an on a strategic force that can ride out an enemy attack
enemy. We have to find the basis for an appropriate and still strike back effectively. This philosophy-if
trade-off of these superiorities if both sides are seeking accepted as a total strategy-would force us to be
stability. Consider the difficulties in this case: inflexible by our own choice of weapons.

Onfirst blush, it appears that an agreement for each I have no quarrel with the thought that our stra-
of us to scrap 200 missiles of similar size would be an tegic forces have to be secure. But if the high cost of
even trade. Yet such a trade might in fact be grossly that kind of survivability should ever entice us to
uneven. It would depend on the value each nation abandon our ability to destroy opposing strategic
places on its missiles, how they will be used, and their forces and to adopt instead the cheaper strategy of
relative importance to over-all strength. That deter- retaliating against an enemy's cities and people, our
mination involves an assessment of the impact that defensive posture would be seriously affected. Be-
the loss of those missiles would have on the entire de- cause, in the final analysis, such a single-moded force
40 AIR FORCE Ma-azine * September 1962



talks are the skills, foreisic aad propagandistic, of the reprcscta-
tives of the Soict Union. Neutralist powers' positions vary. Yet the
talks go on, because seemingly iiiipossible agreement iight occur.

would create a situation that deters us more strongly effect on this problem and will probably continue to
than it deters an enemy. have an effect for some years to come.

If we were deterred by our own incomplete wea- It is often charged that we in the Air Force expe-

ponry, we would have lost superiority at the ultimate dited a rush to place almost sole reliance on the nu-
level of warfare. In this situation, we would be unable clear weapon for limited wars. This is a distorted view.
to exercise choice or flexibility in any lesser forms of The Air Force has always recognized that there are
warfare against this enemy. We would have lost con- many possible situations in which a purely nuclear

trol and flexibility because our enemy could have the capability would be inappropriate. We support whole-
ability to outraise us in this vital "table stakes-no heartedlv the need to improve conventional capabili-
limit" game. ties, and we are working to develop those enhanced

For these reasons, all of us were heartened to hear capabilities as quickly as possible.
Secretary McNamara come out forcefully on this point A fairer statement of the Air Force position on
in June at the University of Michigan. He said that limited war would be that we feel that the alternative
our principal military objective in war should be the to early use of nuclear armaments in limited wars
destruction of the enemy's military forces, not his against forces large in manpower is to maintain ex-
civilian population. That statement went far to clear ceedingly large forces in-being. If a decision were
the air both here at home and abroad. I feel that it has made to develop and maintain that magnitude of
made our deterrent posture much more believable. forces, we of course would support it.

Returning to my point about the desire to make Most of the confusion surrounding limited war
nuclear war calculable and predictable, a second prob- seems to me to spring from confusion as to how we
lem this kind of thinking causes is that when we would fight such wars. Perhaps it would be more accu-
overstress our efforts to end nonpredictable nuclear rate to say that there is confusion on how we would
war we are cautious about doing anything that might fight such wars against forces that would employ nu-

provoke an adversary. By definition, the building of an clear weapons and against forces that have no recourse
offensive weapon system amounts to provocation. Car- to nuclear weapons. These are separate problems, and
ried to its extremes, some people even consider shelters they are being treated separately. Certainly there is

provocative. In this environment, the development of vast difference between capabilities here.
new strateic systems meets strong moral and emo- We can expect nuclear-capable forces to be sophih
tional, as-well as economic, opposition. cated and to have modern weapons. Forces withoit

Third-and perhaps the most dangerous effect of recourse to nuclear weapons, on the other hand, can
all-this thinking makes us shortsighted about space. be expected to have conventional weapons and less
I'll return to this subject when I discuss the strategic sophisticated tactics.

problem in space, but now let's look at the future en- So to my mind the first problem in limited-war plan-
vironment that will affect our limited-war posture. i is to have a clear understanding of what weapons

A great part of the limited-war problem is political and what tactics are to be used against which op-
in nature. The ground rules for fighting, the use of ponents.
bases, overflight rights-all these and many more play The use or nonuse of nuclear weapons is a gov-
a large part. Therefore, political considerations are erning factor in the size and composition of limited-
always going to dominate our preparations to fight war forces. And it is a major factor in planning limited-

such wars. The fear of nuclear weapons has a marked (Continued on following page)
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war tactics. It seems clear that you need more forces vance in quantities sufficient for a World War II scale
to fight without nuclear weapons than with them, be- of operation.
cause it is patent that you can deliver more firepower We have to appreciate the economic and political
with nuclear weapons than with nonnuclear ones. difficulties facing the President as he addresses the

It is also obvious that you must plan tactics differ- twin problems of nuclear and conventional war. Both
ently for nuclear and for nonnuclear war. The principle he and the Secretary of Defense have stated publicly
of mass is applied on the nuclear battlefield with weap- that we would retain the option to use nuclear weap-
ons. Mass is applied on the nonnuclear battlefield ons in a limited-war situation. And it is important that
with forces. If you intend to fight with nonnuclear we continue to understand this point in our planning
weapons, you must assemble a great many forces. Yet Ve are working hard to solve these problems that
if von plan to retain the option to use nuclear weapons, must be solved if we are to field the flexible and effec-
those concentrated forces would be a handicap be- tive limited-war capability the President requires. Yet
cause they themselves would present an enemy with a at the same time I feel that there is a growing aware-
critical nuclear target. ness here at home and among our allies that these

There is still another major problem presented by points I have mentioned are urgent and must be dealt
the consideration of whether or not to use nuclear with.
weapons in a limited war. Our ability and determination to resist aggression

In war, each side tries to achieve military domi- with whatever force is necessary have all but closed the
nance. When two nuclear-capable military forces are limited-war avenue to the Communist. They have
in combat, even with high-explosive weapons, the forced him to select a lesser form of violence as his
overriding priority for destruction is the opponent's ploy. I think it is important to remember, however,
nuclear-capable forces. This is true because nuclear that he could always return to large-scale limited wars
weapons are far more effective than high explosives, if that kind of war ever again presented him acceptable
and, until the enemy is disarmed of his nuclear weap- risks.
ons, he may decide to use them preemptively to gain I want to taik now about a lower form of violence -
an irreversible military dominance. So, in limited non- counterinsurgency. I think it's a fair guess that we will
nuclear war, each opponent risks losing his nuclear be involved in this business for some years to come.
capability all at once by preemptive nuclear attack. Unless, of course, ways can be developed to close this
Or he risks losing it over a period of time by attrition. avenue of aggression by means of an international con-
In nonnuclear war the side with the fewer forces suf- stabulary. This is always a possibility. And it is one
fers the effects of attrition first. I don't think we should overlook, even though there

If you had quantitative superiority, it would be to there are many problems to be overcome.
your advantage to fight a nonnuclear war and let your Nevertheless, our forces are still charged with this
opponent lose his tactical nuclear capability by national mission and we are getting on with the job.
attrition. I look for the traditionally superior US capabilities to

When both forces are nuclear capable and one side develop rapidly.
enjoys an overwhelming quantitative superiority, the Here again we have a problem that has political, cul-
smaller force in a nonnuclear contest will eventually tural, and economic overtones. When a friendly coun-
lose its tactical nuclear capability for the simple but try asks for our help late in the second or guerrilla
often overlooked reason that nonnuclear war is essen- phase of a Communist takeover operation, we go in at
ially a contest between prodtuction and attrition. And a severe handicap. The Communist has been at work

a fact of life that we must live with is that modern perhaps as long as ten or twenty years in the first phase
tactical air forces-land-based or sea-based-are simply alone, infiltrating the population and becoming a part
too expensive to stockpile or to mass produce in ad- of it. Our job at this late time is to prevent the take-

The US Air Force can look back on tio decades of couitertninrgency knott-honc, but is sharpening up skills and designing thern
specificallU for the foreseeable col-tcar fuiture, to contribute significantlU to the spectrum of military capabilities ranging frontgencral tear-icinability to siccetssfiu handling of Cuntitst guerrilla efforts in ditaint areas. The Air Force Special Air Warfare
Center it Eglin AFB, Fla., is USAF's prino locus for such training, as represented by the C-47 jungle air ecac exercise aboce.
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over from entering the tird, or formal military opera-
tion, phase.

This is no simple job. It can't be done by traditional
means. We in the Air Force are very much immersed

i this job and with the other military services we have
a responsibility and a capability for doing it that is
second to none.

When we organized the Special Air Warfare Center
at Eglin AFB, Fla., recently, we took stock of the
Air Force people and talents available for counter-
insurgency. I assure you our supply is adequate. After
all, we have been conducting air-ground operations
now for more than twenty years in World War II, the
Philippines, and in Korea. And we are assisting in the
training of South Vietnam forces. During that time
many of our people learned how to live and to fight a
fleeting and concealed enemy under the most primitive
conditions, improvising as they went along. We have a
veteran corps of air commandos who operated all over
China, Burma, and Southeast Asia during World War The strategic iinprtance of space is assired, if military his-

tory] is anygillide. TheSwillneedilitary oratiotia(1capa-
lI. For years we have been training crews in the hide- bilutiesinthe ledin tt in atextensioo f their enelope,
and-seek tactics of escape, evasion, and survival in the as syombolied by sketch of USAF crete effecting ridezcous.

jungle or desert or in the heart of enemy territory. We
have learned communications and intelligence-gather-
ing techniques, and tactical intelligence is the control- nonnuclear principles of operation. For example. we
ling factor in counterinsurgency operations. And we are still acquiring greater understanding of the prin-
have an unsurpassed wealth of experience in coordi- ciples governing focused energy. And, eventually, ve
nated air-ground action all over the world. All of these may see these developments lead to focused-energy
talents and the people who own them are priceless re- weapons.
sources for the counterinsurgencv effort. The energy directed by such weapons could travel

So as long as the United States stays in the counter- across space essentially with the speed of light. This
insurgency business, you can be certain that the Air would be an invaluable characteristic for the inter-
Force will play an important role in that effort. This, ception of ICBM warheads and their decoys. And.
too, will be part of our future environment. if a new generation of armaments operating in space

I stated that I would return to the strategic and the could neutralize an aggressor's ICBls, warfare as we
Nth Country problems and the environments in which have known it would be outmoded by the advance
We would have to solve these problems. I mean to do of technology.
that under the general heading of military space capa- The neutraization of ICBls by a system deployed
bilities. Certainly space is a strategic factor, and cer- aboard a maneuvering space vehicle is no irresponsi-
tainly technological developments in space have the ble escalation of an arms race.
potential of rendering Nth Country problems obsolete. People who say that we have an unstable military

An idea that is impeding military space progress is environment say that because they feel the offense has
one to which I have spoken publicly on several occa- overwhelmed the defense. A weapon such as I have
sions. This is the idea that nuclear weapons are the described would return that offensive-defensive bal-
ultimate weapons. This concept assumes that no ance. And it would move the world into a nev era of
weapon can ever displace the nuclear weapon - ex- warfare. More importantly, it would move the world
cept a more powerful or different form of the same into a new era of precentingw tar. Assuming, of course,
weapon. that it was in the proper hands.

People who believe this say that there are already In the environment I have described, one big ques-
enough nuclear weapons to destroy the world and they tion looms in my mind: Who is going to think through
say that this abundance of weapons is intolerable. security problems in the years ahead?
Most of the arguments for arms control, the stalemate History writes clearly. Victorx does not always go to
theories, and the minimum-deterrent theories derive the strongest and the bravest. Victory-since the time
from this basic idea. of David and Goliath-often goes to the nation that is

Most important to us, the development of military best able to think.
capabilities in space is viewed as a way to widen the That is the challenge that lies ahead for us.
area xwhere nuclear weapons can be used. This idea, If the military is going to make a valuable contribu-
perhaps more than any other, causes some people to tion to thinking through national security problems of
worry about and to question the need for the develop- the future, we are going to have to place more em-
ment of military space capabilities. phasis on how we think and the organizational struc-

Now I don't think the nuclear weapon is the ulti- ture with which we think. And that thinking will have
mate weapon man will ever devise. And I don't think to be responsive to the existing environment.
the one that replaces the nuclear weapon will be the If we fail in this task, we will be reduced to function-
ultimate either. ing as custodians of military resources. And the na-

Tomorrow's weapons may employ entirely new and tional strength will be reduced proportionately-END
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Any objective analysis of the history of the
development of American air-and now aero-

"In a rbeofhuntersorshepherds,a space-power, in terms of the approaches used
makesbowsandarows, to get the technology moving and the systems

ar exarpe son built, proves that a resounding YES is the
Sfor example, wth more readiness and dex-

teriy than any other. He frequentlyex- answer to the question: Can free enterprise do
. the defense job best?

changes them for cattle orfor venison, with
his compaions; and he finds at last that
he can, in this manner, get more cattle and
venison, than if he himself went to thefield What's the Best Combination?
to catch them. From a regard to his own

interest, therefore, the making of bowsand
arrows grows to be his chief business, and
he becomes a sort of armorer."

-Adam Smith, The Wealth of Nations. PRIVATI
(1776)

N HEN dam Smith wrote The Wealth of Nations the inventors did not have a clear title to the idea
hedidnot contemplate that the task of the of the warped wing, a device that achieved lateral
armorer would become as complex as it is in balance for their airplane and made it controllable.

1962, or even that weapons would be vital to the Wilbur Wright protested loudly in correspondence
very survival of free men. le did recognize the essen- with Chanute, who indicated that the interview was
tiality of "readiness and dexterity," a pair of talents not an accurate reporting job. Chanute also said that
that have come to be known as "know-how" or "capa- the mechanism used by the Wrights to warp the wing
bility." Indeed, readiness and dexterity are attributes was original with them, but held that the warping idea
sought out today in the source selection phase of weap- was not.
on-system procurement. "I told [Wilbur Wright] I was sorry to see they

Adam Smith's basic economic philosophy was that were suing other experimenters and abstaining from
of the Free Enterprise system, as every college fresh- entering the contests and competitions in which other
man has learned. His maker of bows and arrows pur- men are brilliantly winning laurels," Chanute was re-
sued this specialty "from a regard to his own in- ported as saying. "I told him that in my opinion they
terest," which meant that he did it for profit. That the are wasting valuable time over lawsuits which they
profit was in the form of venison, rather than divi- ought to concentrate in their work. Personally, I do
dends, is beside the point. He got his venison and filled not think that the courts will hold that the principle
his belly. The rest of the tribe got better bows and underlying the warping tips can be patented. They
arrows. If they were not better, the hunters would have may win on the application of their particular mecha-
gone back to "do-it-yourself" and the armorer would nism."
have had an empty belly. There is no denying that the touchiness of the

More than a hundred and thirty years separates Wright brothers was centered on their pocketbook.
Adam Smith from Wilbur and Orville Wright, yet his Wilbur reacted almost apoplectically when it was sug-
economics were understood and applied by the two gusted that he and his brother Orville weregreedy.
bicycle repairmen from Dayton, Ohio. They invented In the course of his 1910 clash with Octave Chanute
the airplane in 1903, and the next six decades have not he wrote:
uncovered two government contractors who were more "We believed that the physical and financial risks
jealous of their proprietary rights and more deter- which we took, and the value of the service to the
mined to realize a fair profit for their work. The world, justified sufficient compensation to enable us
diaries and papers of the Wright brothers are heavily to live modestly with enough surplus income to per-
burdened with detail that betrays an almost picayune mit the devotion of our future time to scientific experi-
sensitivity in this regard. menting instead of business. We spent several years

In 1910, a New York newspaper published an inter- of valuable time trying to work out plans which
view with Octave Chanute in which this friend and would have made us independent without hampering
counsel of the Wright brothers was quoted as saying the invention by the commercial exploitation of the
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The Wright brothers operated this Dayton, Ohio, factory.

By Claude Witze
SENIOR EDITOR, AIR FORCE/SPACE DIGEST

patents. These efforts would have succeeded but for
jealousy and envy."

Then Wilbur betrayed a touch of bitterness:
"It was only when wre found that the sale of the

patents offered the only way to obtain compensation
for our labors of 1900-1906 that we finally permitted BoigCoiipnvinvested 816millioninKC-133tankerand
the chance of making the invention free to the world lt ajjl aknow-how toSconiniercial 707, in foregrond.
to pass from our hands.

"You apparently concede to us no right to compen-
sation for the solution of a problem ages old except ..
such as is granted to persons who had no part in pro-
ducing the invention. That is to say, we may compete
with mountebanks for a chance to earn money in the
mountebank business, but wre are entitled to nothin r
whatever for past work as inventors.

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

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

The Army's Bureau of Ordnance and Fortification
already had invested 850,000-of the taxpayer's money
-in Samuel P. Langley's airplane, which splashed into
the Potomac River on its first takeoff. Langley w\as 11lort of Atla IBM tarts it LSAF conrt of 1916.

(Continuedonfollowingpage) Fuids itere cut off in 1948, but Convair continued with oii
money until 1951, when military interest was resunwd.
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(Ienn Martin, typical aviation entrepreneur, built his first Lawrence Bell, Eric Springer, Glenn Martin, Donald Douglas

plane in abandoned church in Santa Ana, Calif.. in 1909. with MB-1, only American-designed combat airplane of 1918.

Martin Company, with plants in three
states, has long history illustrating
foresight of private US industry in
defense areas. It manufactured planes
from 1909 until 1960, then turned to

concentrate on missiles, space, atomic

power. Research Institute for Ad-
vanced Studies (RIAS) is division of
firm devoted to basic research, none
of it directed to products, on assump-
tion that this work is vital to survival
for both the nation and the company.

Martin B-26 of World War II was unflatteringly christened "Flying Prostitute"
by AAF pilots. But Uncle Sam bought 5,631 of them for $935.4 million. The
plane was designed by Martin, chosen from its drawing boards as war loomed.

Secretary of the Smithsonian Institution- a position an almost equal amount to the Langley machine in

that he held because of his high qualifications as a the form of facilities and the time of its own per-

scientist. The Smithsonian was privately endowed and sonnel. Yet, had the machine been successful, there

supported by government grants, which makes it a was no restriction on what Langley and the Smith-

precursor of the modern nonprofit corporation. Even sonian could do with the patent rights. While they
in those days the War Department, as always, was probably would have stepped aside to permit ex-
aware that Congress provides the money for such ven- ploitation of the invention for the nation's good, they
tures and that the solons are hypersensitive to tech- still were free to profit from it, if they chose to do so.
nological failure. On top of the $50,000 put in by the On their first try to sell their machine to the gov-
Army, it is estimated that the Smithsonian contributed ernment, the Wright brothers made the mistake of

SLangley's airplane, product of public
effort, enriched Potomac River with
about $100,000 of public money. He
was an astronomer and physicist who
held Smithsonian position because of
his eminence as a scientist. Wright
brothers were contemporary with him.
expected profit for their inventi5lei'.
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PRIVATE ENTERPRISE AND THE PUBLIC INTEREST _NTINUED

Looking to the future, Martin-designed guidance device
can read star patterns, establish a pointing axis in
space and thereby orient a vehicle in orbit. Instruient
was designed to stress siiplicit' and high reliability.

Martin Pershing (left) is Army surface-to-surface weapon
with wide variable range. Contract in 1958 marked firm
departure from arsenal systeni for Ordnance Corps. USAF'%
Titan ICBM (right) was first two-stage weapon of this type.
Newest version will provide important booster power for
US space-age effort. In background. Boeing 11-52 bonber.

writing to a local congressman and thereby aroused 38 miles per hour, 80 percent.
suspicion in the Army. They were brushed off as if 37 miles per hour, 70 percent.
they were a couple of small businessmen appealing for :36 miles per hour, 60 percent.
a handout. Actually, they did not want any money Less than 36 miles per hour rejected.
until they delivered their product. By 1908, after much 41 miles per hour, 110 percent.
flirting with interested parties in Europe, they signed 42 miles per hour, 120 percent.
a contract with the new Aviation Division in the 43 miles per hour, 130 percent.
Office of the Chief Signal Officer. 44 miles per hour, 140 percent.

For all practical purposes, this document marked
the start of our aircraft industry and the establishment "The speed accomplished during the trial flight willof private industry as the source for modern weapon be determined by an average of the time over a meas-
systems. In the first place. there was competition. The ured course of more than five miles. against and with
Wright brothers' bid was one of twenty-four, of the wind. The time will be taken by a flying start,
which two led to contracts-a pattern that is com- passing the starting point at full speed at both ends
mon to this day. Further, the contract signed by the of the course. The test subject to such additional de-
Wrights contained an incentive clause. It called for tails as the Chief Signal Officer of the Army may pre-
an airplane with a speed of forty miles an hour, range scribe at the time."
of 123 miles, and a payload of 350 pounds. The Army The agreed price for the airplane if it met basic
said its men must be able to disassemble the aircraft, specifications was 825,000. But the Wrights exceed(d
carry it in an Army wagon, and reassemble it ready to the forty-mph speed requirement and von a hon.
fly in not more than one hour. They were paid 830,000. The incentive brought th

Then, said Signal Corps Specification No. 486: a twenty percent reward. This 85.000 was considenai
"The flying machine should be designed to have a earned profit. It was not subject to renegotiation, and

speed of at least forty miles per hour in still air, but there is no record that any congressional committee
bidders must submit quotations in their proposals for was incensed by the possibility that the Wrights mightcost depending upon the speed attained during the have made more than this twenty percent profit. There
trial flight, according to the following scale: is, in fact, no way of knowing what their total profit

was on that machine or how close it came to coering
40 miles per hour, 100 percent. their investment since 1896.
39 miles per hour, 90 percent. (Continued on followin.t pac)
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Technological progress made between that first con- naissance biplane brought in twelve bids, but the
tract and the eve of World War I was insignificant in critical fact of life was that there was no reliable
aviation as well as other fields of military prepared- engine available to any aircraft designer that could
ness. Guns and ammunition were the basic war mate- perform to the standard set by the airframes. This
riel, both designed and produced for the most part in may be the point at which the American industry first
g(overnment arsenals. In fiscal year 1913 the US aero- started to define a weapon system, without even know-
nautical appropriation was only $125,000. Mexico ap- ing that it had. The Signal Corps had to set up a
propriated 8400,000 that year, which was more than separate competition for development of a power unit.
we spent in six years. The French were the most air- and, according to Professor Holley, the aircraft bid-
minded, with an outlay of $7.4 million. In 1914 the ders began to maintain company representatives at tlh
Chief of the Signal Corps told a House Committee that Aviation Center in San Diego "to keep in touch with
"as a fighting machine the airplane has not justified its the needs of the new section." Industrv was begin-
existence." ning to learn about concurrency and to realize their

There were at least two good reasons for this. One own efforts might be fruitless if they did not closely
was that the military were not trying to use the air- monitor subsystem development. Lacing up their ties
plane as a fighting machine. They considered it a with the military, in the first steps toward a "con-
reconnaissance vehicle, little better than the balloons plex," the pioneer manufacturers, like those of today,
used in the Civil War. The other reason was that the were solving a technological problem.
airplane already was too complex, too specialized, and So far as the first World War is concerned, the story
too fast changing to be nailed down as a production- of the American aviation effort is one of too little and
line item in government arsenals. Both the French and too late. The reasons have been indicated, and theN
British aircraft industries, as well as those in other persisted until 1917, when the Premier of France asked
countries, had proven more aggressive and inventive the US-his new ally-to send to the front, within a
than our own. Stimulated, probably by the competi- year, 4,500 airplanes, 5,000 pilots, and 50,000 mc-
tive spirit, continental unrest, and a much higher level chanics. General Hap Arnold has written that Bilh
of government interest, they made major advances Mitchell, who was the first American to fly over th
w\hile US industry lagged. lines in Europe, was in Paris when the Premier's cable-

I. B. Holley, Jr., has recorded, in Ideas and gram was written. He detects Mitchell's fine hand in
Weapons: the message, which constituted an early example of

"Before the end of 1914 Rudolf Boehm in Germany "pressure" applied to encourage a military expendi-
had flown a Rumpler for twenty-four hours nonstop, ture.
lgor Sikorsky in Russia had completed a four-engine Actually, the US Airplane Division in the War De-
aircraft [the first so built], and in England Short partment was working under impossible handicaps
Brothers, Ltd., mounted an experimental two-pounder and needed the help. The bosses, General Arnold re-
naval gun in an airplane even before war came. Of still calls, were Signal Corps officers who would not listen
greater importance, the Royal Flying Corps, estab- to the pleas of US airmen. They did hearken to the
lished with a military and naval wing in 1912, formed complaints of air missions from Britain, France, and
an Experimental Branch in 1913. By the end of an- Italy, whose members disagreed on everything except
other year more than a dozen English manufacturers the judgment that American airmen, who never had
were turning out aircraft at the rate of a hundred a fought a war, didn't know anything, With this kind of
year." support it is not surprising that the first wartime

The fiscal 1913 aeronautical appropriation in Great aviation appropriation bill, passed by Congress in
Britain was 83 million, and it was S5 million in both the summer of 1917, went through without ever be-
Russia and Germany. With only $125,000 available in ing approved by the General Staff of the Army. It
the US, the incentive for America's infant aviation in- provided about $640 million for aircraft procurement
dustry was minuscule. A 1914 competition for a recon- (Continued on page 51

McCook Field, near Dayton, Ohio, was
early predecessor of Wright-Patterson
AFB. It was one of two major efforts
to establish an aviation arsenal, at
least to provide airplane designs.
Neither effort could match industry.
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This airplane detects, early warns, controls intercepts, and has a heart.

This is the heart.

The airplane belongs to the U. S. Navy. It is a Grumman engines. These brushless systems-along with com-W2F-1 Hawkeye. It is one of the largest carrier-based panion Bendix solid-state regulation and protection com-aircraft, is manned by a crew of five and was designed ponents-supply reliable, efficient electrical power toto perform airborne early-warning missions. Technically, help the Hawkeye do its job. Which is a big one.for long range radar detection and control of intercepts We build a complete line of brushless generating sys-with minimum reaction time. tems, rated from 10 to 75 KVA. All are available withThe heart of the W2F-1 is its avionic-electrical system: solid-state regulating and control-protective equipment.two Bendix® Type 28B95-3, 60 KVA AC brushless gener- For up in the air, or down on the ground. Tell us what youating systems direct-driven by the airplane's turboprop need. Write us in Eatontown, N. J. Attn: General Products.

Red Bank Division U ,





PRIVATE ENTERPRISE AND THE PUBLIC INTEREST CONTINUED

and maintenance. Until this time, the Army had lagged War *I. The study uncovered a good many precepts,
far behind the Navy, which had received an appro- both from military and industry witnesses, that helped
priation of $3.5 million in the summer of the previous steer the United States farther away from the arsenal
year. Yet the Navy did not have an impressive force concept and into a reliance on private business for its
in the early months of 1917. There were six flying airborne systems. It may be the point at which the
boats, forty-five seaplane trainers, three landplanes, aerospace industry was separated from the "muni-two balloons, and a badly floundering dirigible. tions makers," who were to be put under a glaring

With their history of adherence to the arsenal con- spotlight a few years later by the famous Nye Com-
cept in the provisioning of munitions, it was no sur- mittee. Principles enunciated before the Lampert
prise that both the Army and Navy thought first of Committee have held their validity through all the
in-house capability when it looked as if airplanes had years while airborne systems advanced from the
become weapons. Offsetting this was their early ex- clumsy to the complex.
perience with private enterprise, starting with the Charles L. Lawrance, Vice President and General
WVright brothers and their incentive contract. There Manager of the Wright Aeronautical Corporation,were many other manufacturers in the field by this which had built a large number of engines for the
time, of widely varying capabilities, and nobody de- Navy, told the committee he could not recall a single
nied that the armed forces needed competent people contract that involved competitive bidding. He said
to judge and select and buy airborne weapons. his company did not make a lot of money and that

But the arsenal approach had a foothold in long the Navy got a good product at a fair price. If there
years of history. McCook Field was established in Day- had been competitive bidding, he testified, he would
ton by the Army in 1917, and the Naval Aircraft Fac- expect to win because he had the know-how and
tory at Philadelphia produced its first aircraft in April equipment to build the engines.
of 1918. It is interesting that the Navy justified the The witness conceded that the Army and Navy
factory partly on the basis that the Army's require- needed competent engineering officers to provide suf-
ments were so enormous that private manufacturers ficient in-house capability to cooperate at an efficient
were cool to the Navy's smaller contracts. On the other level with the manufacturer and to provide essential
hand, in 1925 C. M. Keys, President of the Curtiss inspection services. He favored subcontracting as a
Airplane and Motor Co., told the Lampert Committee prerogative of the prime contractor, who should be-during acongressional inquiry into the air services- allowed freedom to enlist other firms rather than ex-
that he favored the Navy heavily as a customer during pand his own capacity. He pointed out that this sys-
the war because McCook Field was "destructive to the tem was widely used in England.
industry." He explained that this was because McCook, Lawrance was not right about everything. He
as the customer, insisted that the designs and draw- lamented the few dollars spent on helicopter develop-
ings had to originate with the McCook Field staff. He ment and said he did not believe rotary wings ever
said that in 1918 he contracted to build a large num- would provide a means of air transport. Another ex-
ber of planes for the Army, but McCook was unable ponent of private enterprise, Igor Sikorsky, was busy
to provide proper designs, drawings, or specifications. wvith flying boats at this time. He had experimented
What he built for the Navy was designed from the with the helicopter in 1909 and 1910, then put the
bottom up by the Curtiss Company. idea aside for twenty-nine years before he flew theThe Naval Aircraft Factory was expanded during VS-300-designed, developed, and proven with private
the war, but it never was able to keep up with the funds. The US Army bought its first experimental
early demand. It built airplanes designed by private rotary-wing aircraft in 1942-from the Sikorsky Divi-
companies-the Curtiss H-16 was the first-but had sion of United Aircraft Corporation.
personnel and skills problems. At the peak it had 900 Between World War I and World War II militar\
employees, many of them women, and all had to be aviation suffered from the traditionally lean peacetime
trained. Still, the Curtiss Company drawings, fully funding. There was a long list of investigations by con-
satisfactory for their own foremen and workers in the gressional committees and boards set up by the execu-
home plant, were inadequate for the Navy factory. tive branch. Probably the most important was theA Bureau of Aeronautics technical publication of Morrow Board, headed by Dwight W. Morrow, later
1930 says that for the Philadelphia operation " the men to become the father-in-law of Charles Lindbergh. The
and women of the Victor Talking Machine Company Secretaries of the War and Navy Departments had
had to make parts whose use to them was a mystery urged President Coolidge to start a study of the role
and, furthermore, must make them to fit with parts of aviation in national defense. He did it promptly
from some furniture maker in Philadelphia who had after the crash of the Navy dirigible Shenandoah in
never seen a flying boat." The report later says that 1925.
because the Navy wanted to encourage private enter- The Morrow Board again confirmed the dependence
prise in the aviation field, "the work of the factory has of the United States on private enterprise. Profiting,been restricted to experimental work, repair, and over- at least in part, from the experiences of the Naval
haul for the service, and the general storehouse for Aircraft Factory and McCook Field, both of which
naval aviation activities." had indicated that the designing and manufacture of

The Lampert Committee hearings of 1925 provided aircraft should not be separated, the board spoke up
a critical review of the nation's aviation effort in World (Continued on following page)
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ENTERPRISE CONTINUED

I SAF Generals Power and Schriever at

congressional inquiry face grilling,
usually by critics. Not all witnesses
wear stars. Many are dedicated, fully
competent officers of lower rank who
nust defend decisions made years ago

in face of pressures and unknowns.

for competent and well staffed aircraft manufacturers. the 'cash-and-carry' method, and France and England

It studied their resources and decided that, in an began ordering US aircraft."

emergency, the country could produce at a rate of 15,- In view of the present atmosphere, in 1962, it is

000 planes a year within twelve months. The figure essential to recall that the evil "merchants-of-death"

would be higher after eighteen months. The board label and the Neutrality Act itself, which had to be

suggested that designs be standardized for three-year changed, came out of the Nye Committee investiga-

periods. Proprietary rights should be protected, the tions of the mid-1930s. In full, heated cry after in-

board said, and the companies encouraged to press dustry as a possible source of international irritation,

research. The board is credited by historians with designed to provoke war, this inquiry later was de-

putting an end to many dissensions and laying the scribed by Harry Truman as irresponsible demagog-

foundation for a sound industry. It may be that vith- uery and blamed for a large part of our unprepared-

out the Morrow Board's counsel and what came of it, ness. The inquiry drove a number of major industries

this country would have been pathetically unready for -not in the aviation field-off the list of defense sup-

the test of World War II. Technologically, the Army pliers, at least until crisis was again with us and there

-working with the Engineering Division of the Signal could be no demagogic challenge to their patriotism.

Corps-was almost helpless. It retained little of the It also must go in the record that the Vinson-Trammell

experience gained in World War I. The lessons that Act of 1934, amended in 1939, placed a ceiling of

were carried over were those learned, for the most twelve percent on aircraft profits. This was cut to

part, by engineers and scientists employed by the air- eight percent by Congress in 1940. The industry,

craft industry and in the laboratories of the National which had suffered from overexpansion a decade

Advisory Committee for Aeronautics. The great lesson earlier, was reluctant to invest in new facilities for a

of World War I had been that better weapons are wartime boom and bust, and they found sound sup-

more important than more weapons and that the way port from their bankers. This marked the start of the

to meet this demand is to rely on the incentives offered fast tax amortization program and, finally, the pro-

private enterprise, not on the routine procedures of vision of government-owned facilities.

government-operated arsenals. It is not necessary to review the role played by the

For all of the Morrow Board's sage advice, the aircraft and related industries in World War II. The

money available did not permit exploitation of its gargantuan expansion was successful despite all the

recommendations. Before 1940 airplanes for the most problems that arose when technology first started to

part were handmade, and the real transition to mass move swiftly. The peak month was March of 1944,

production did not take place until we were already when 9,113 military planes were built. At that rate

in World War II. Franklin Roosevelt's call for 50,000 we could make 110,000 a year. On December 7, 1941,

planes a year could not be met by government fac- the day Pearl Harbor was attacked, the rate was about

tories, by a subcontracting network, or by converting 29,000 a year. Cost of the aircraft program for World

the talking machine and furniture industries. As in War II has been estimated at $45 billion. The expen-

World War I, Europe helped to point the way. The diture of this money was accompanied by new pro-

history of the Army Air Forces in World War II re- curement regulations, constant supervision, and re-

cords: negotiation of contracts, all designed to regulate the

"In 1939, some use was made of so-called 'educa- flow of profit and to protect the interests of the gov-

tional orders' as a means of encouraging and measur- ernment. There was little apprehension expressed by

ing the possibility of expansion of munitions fac- the industry over trends to control anything except

tories, but the sums allocated for Air Corps use were profit. Uncle Sam was out to buy the best product for

insignificant. The real incentive to expand came from the best price possible, and he depended on private

foreign orders, a type of business which had been corporations to do the job. The minority of suppliers

under severe criticism in those years when all the guilty of transgressions did not seriously mar this

makers of arms were attacked as 'merchants of death.' record, and few of them were able to survive the

Under the impetus of war in Europe, however, public competition.

opinion and government policy changed; the Neu- The sharp cutback after the war, the reinstitution of

trality Act was modified to allow sale of munitions by (Continued on page 55)
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How much stress can Saturn take?
Huntsville, Alabama - NASA must know precisely and im- The real-time computations it performs would be impossible
mediately just how much structural stress the Saturn vehicle by manual methods.
can stand during liftoff and acceleration. No wonder more and more government agenciet are

That's where the GE-225 computer comes in. The com- choosing GE-225s for both engineering and data processing
puter scans stress gauge signals from 1000 points on the applications. They get more machine for the dollar. Fast
Saturn as it undergoes static structural tests. Data is converted delivery. More and better service.
to digital form and fed directly into the GE-225's memory For detailed information about the GE-225, please write
without delaying the computation. General Electric Computer Department, Section K9, Phoenix,

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

GENERAL ELECTRIC



PRIVATE ENTERPRISE AND THE PUBLIC INTEREST CONTINUED

reliance on industr in the Korean War, and the sub- Logistics Command. This will meet the challenge
sequent necessity for maintaining an industry-in-being offered by the nature of new aerospace systems, which
also are familiar chapters of the history. The Soviet in reality never get out of the development stage and
menace had made itself felt and America accepted the require more custom construction, almost eliminating
decision that only a deterrent force, ready and tech- production-line assembly techniques.
nologically superior, could maintain the peace. Most recently, within the past month, the Army has

Probably the most important thing about our experi- stepped into the pattern pioneered by USAF and used
cnce in Vorld War II and the application of that ex- by the Navy with the establishment of a new Army
perience to military procurement programs in the Materiel Command under Lt. Gen. Frank S. Besson,
years since has been the revolution brought about in Jr. It was announced at the time that there are about
management. For a starting point, take the organiza- thirty Army projects tagged for "exceptional treat-
tion set up by the Air Force when it became a sepa- ment," and General Besson elaborated that this is
rate branch of the armed forces in 1947. The location about half of the Army's burden in the research-and-
of World War I's McCook Field at Dayton, Ohio, long development field. The Nike-Zeus antimissile missile is
since had determined the site of what became, in the high on the list.
last big war, the Air Technical Service Command of For an interpretation of what this means to the mili-
the Army Air Forces. The site, greatly expanded, be- tary interface with defense industry, a succinct ac-
came the Wright-Patterson Field complex, and in count was given to the Subcommittee for Special
March of 1946, about a year before USAF was born, Investigations of the House Committee on Armed
the command was rechristened as the Air Materiel Services in 1959, by Maj. Gen. W. Austin Davis, then
Command. attached to the Air Materiel Command. General Davis

Here was a centalization of procurement authority said:
that was set up with the deliberate intent of avoiding "It became quite apparent that the complex equip-
the complicated old War Department pattern, with its ment required for a modern Air Force would require
multiple customers in Ordnance, Signal Corps, Quar- such a high degree of scientific and technical skill and
termaster, Chemical Corps, and the like. There had, so much specialized training, tools, resources, facilities,
indeed, been a parallel pattern in the Navy, where his- and so forth, that the Air Force, by itself, would not
tory has recorded a Bureau of Steam Engineering, a have the manpower or skill required to do the total
Bureau of Construction and Repair, a Bureau of Ships, job, but would of necessity have to look to industry
a Bureau of Aeronautics, a Bureau of Ordnance. for greater technical support.

USAF, starting with AMC, has been forced by ad- "[A] second factor was the need to closely har-
vancing technology to revise its own pattern, and it monize the development-and-production effort. Dur-
has shown the way for its sister services. In 1950, fol- ing World War II the airplane manufacturer designed
lowing an Air University study headed by Dr. Louis and built only the airframe on which he installed the
Ridenour, the Air Research and Development Com- equipment furnished by the government. This resulted
mand was created. In 1954, after another committee in considerable incompatibility of systems and sub-
headed by Dr. John von Neumann argued for ac- systems, leading to impaired performance, operational
celeration of the ICBNI program, ARDC set up the delays, and reduced combat effectiveness. It was obvi-
Western Development Division and put it under the ous that a method had to be devised wherein all ele-
command of then Brig. Gen. Bernard A. Schriever. ments of a particular weapon could be developed and
General Schriever, reviewing this history for the produced as one integral unit.
Symington airpower investigation in 1956, put it "Factor number three was the realization that func-
clearly in the record that WDD "assumed complete tional performance alone was not enough. Although
responsibility over the [ballistic missile] program." lie the Air Force is organized and managed on a func-
said". . . Ihave a channel, a direct channel, into the tional basis, we measure the Air Force's effectiveness
air staff. Secondly, the ARDC staff in Baltimore is at in terms of the capabilities of its wveapon systems. To
my disposal and I have directive authority over all the ensure that optimum performance is obtained in z
centers in the program. . . . Gen. [Thomas S.] Power weapon system, there must be centralized control of
[ARDC Commander] . . . permits me to run with the the design, development, and production of the sys-
ball, and I do run with it." tem. This is best accomplished, we believe, by mak-

WDD later was renamed the Ballistic Missile Divi- ing the weapon-system contractor the responsible focal
sion, and it produced successful missiles in record point for consolidation of all such effort into a unified
time, both in IRBNI and ICBM configurations. It had and capable entity. The weapon-system concept of
the kind of over-all authority and responsibility, cen- management performs this function.
tered in one office, that later was adopted by the Navy "Under it, the Air Force retains control of a weapon-
for administration of its Polaris submarine program system program while at the same time giving the
with equal success. These experience,, following prime or associate contractor sufficient latitude to ac-
USAF's initial effort, have led the Navy to reorganize, complish his job. In this role, the Air Force must time-
setting up a Bureau of Weapons in 1959, so that the phase and integrate all actions of Air Force agencies
approach can be utilized across the board. USAF as well as those of industry. Because of the magnitude
made a further change in 1961, when ANIC and of the job and the limited technical resources within
ARDC were replaced by a Systems Command and a (Continued on following page)
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the Air Force, there was no alternative but to turn to head control wielded by the Department of Defense.industry for assistance in performing a portion of our If there is a turning point for reorganization in thistask. The Air Force has retained over-all decision- area, it is the National Security Act of 1947, as clari-making management prerogatives. . . ." fied by Congress in 1949.
Since General Davis gave this outline, the space age The new law made possible the 1950 appointment

has enveloped his command and USAF, starting with of a Director of Guided Missiles and, later, the choicethe Minuteman ICBM system, has taken an increas- of new Assistant Secretaries of Defense for Supplying role in the integration effort. To meet this chal- and Logistics and for Research and Development. Thelenge it has needed more help. At first this aid was next step was in 1958, by which time it was clear thatprovided by private consultants organized into profit- research and development was becoming more criticalmaking corporations, such as Ramo-Wooldridge. Since and large-quantity procurement was fading fast from
then, in the hunt for unchallenged objectivity, it has the scene. Then there was created a Defense Depart-
turned increasingly to self-created nonprofit organ- ment Director of Research and Engineering. In theizations. This is an elite corps, of which MITRE and same year, the Advanced Research Projects Agency
Aerospace Corporation are examples, to provide the was set up. It was described as an "up-stream" opera-
kind of technical excellence dictated by still-increasing tion, an office that would concentrate on the state of
coimplexitv, the demand for 100 percent reliability, the art and on possibilities, turning projects over to
and the time and cost factors. The basic dependence the armed forces only when feasibility was fairly well
for design, development, and production still rests proven. The military forces were apprehensive that
with private enterprise. ARPA would get into operational aspects, but these

This consistent decentralized management system fears have declined. USAF, the Army, and Navy still
utilized by the three branches of the armed forces originate their own weapon system requirements and
stands in contrast to the increasingly centralized over- depend on industry to meet them, as do the Atomic

Energy Commission and the National Aeronautics
and Space Administration.

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

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

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

(Continued on page 59)

Armi's Nike-Zeus antimissile missile system is the third
generation of this family. Major contractors are Western
Electric, Douglas Aircraft, and Bell Laboratories. Navy's
proud A'autilus, atonie-powered submarine (right) came
out of Electrie Boat yards in Connecticut. Westingiouse-
made the power plant. Nautilus first went to sea in 1933.
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FORAMOON VOYAGE, YOU'LL NEEDAMASSIVE TRUCK, A PICKUP,AND A SPORTS CAR. UTC HAS ALL THREE. NOW. OUR TRUCK:ASEGMENTED, MULTIMEGAPOUND SOLIDPROPELLANT ROCKET-BOOSTER, FOR BRUTE FORCE TO PUSH AN EXOTIC PAYLOAD OFFTHEEARTH. OURMIDDLE-STAGE PICKUP:A SEGMENTED, FILAMENT-WOUND, SOLID PROPELLANT VEHICLE, WITH DEPENDABILITYANDEXCEPTIONALPERFORMANCE ATESCAPEVELOCITIES (AND WITH ABOUT 200,000 MOVING PARTS LESS THAN LIQUID SECONDSTAGEENGINES). OURTHIRD-STAGESPORTS CAR:AHIGHLY MANEUVERABLE, STOPPABLE, STARTABLE, ABLATION-COOLED LIQUIDENGINE. FILAMENTWOUND FOR LIGHTER WEIGHT; SIMPLE, RUGGED, IDEAL FOR SOFT LUNAR
LANDING. THE SYSTEM IS RELIABLE. PRACTICAL. STATE-OF-THE-ART DEVELOPMENT AT UTC.

t Technology Corporation 
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PRIVATE ENTERPRISE AND THE PUBLIC INTEREST CONTINUED

take part in the planning program. It must be a reser- Of these, competent observers list only 200 or '300
voir of expertise. In many cases the military cannot men who can be called truly creative. This means that
fix a requirement until inlustry points out what can e-ven fewer than 300 are contributing in a creative
be done. All of the forces, AEC., NASA, and ARPA sense to our military, atomic, and space age effort.
itself do this of necessity and to ensure full use of Industry cannot and does not claim that all of these
industry talent. near-geniuses are on corporate payrolls. Nor that they

There are today weapon systems defending the free should be. The Office of Naval Research, the labora-
w\orld that are based on concepts that originated on tories of NASA (formerly NACA), Wright Field,
the drawing boards of private corporations. It is small more than a score of leading universities, and private-
\onder, then, that the military and industrial worlds ly endowed laboratories are essential, particularly in
are so close that President Eisenhower spoke of them the field of basic research. All are part of the way we
as a "complex." To some, it is a wonder that they are do things in the free-enterprise system. The managers
not closer. There have been serious discussions, some of our leading defense contracting firms were as aghast
of them on paper, of the plausibility of having the as other alert citizens in the era when Charles E. \Vil-
contractor go a step beyond the design, development, son, as Secretary of Defense, scorned basic research
and production of weapon systems. His support and said it was the activity of people who don't know
already is essential to maintenance-he has technical what they are doing.
representatives at every major air base and missile- Industry has not argued in a loud voice for any sort
launching site, including those under the sea-and the of special status for defense contractors. Competition
only phase of the life of a system where he has no flourishes, despite some assertions to the contrary, and
mission is in the actual destructive use of weapons. there is a whole cemetery of coffins filled with unsuc-
Indeed, in the Soviet state, there is a single pivot cessful defense-contractin g ventures. So far as the tal-
around which the entire project turns until it is fired ent in industry is concerned, the courting of this
at an enemy. The extreme, in our democracy, is so capability is almost violent, with the result that a
remote as to be ridiculous; it would entail a con- competent scientist or engineer \vho has the misfor-
tract between the government and a private corpora- tune to be aboard a sinking ship will be quickly res-
tion or consortium providing for expert operation of cued by some more successful bidder. Nediocrity, in
the weapon system under the direction of a miili- the free-enterprise system, cannot be hidden for long,
tarv command. and the incentives will seek out superior talent.

When a defense contractor works on a weapon It is interesting that the Soviets now appreciate this.
system, be it an aircraft, a space vehicle, or a sub- They, too, have special rewards for competence, and
marine, the talent employs basic and applied research, relatively speaking, they are even higher than those
not only in weapons technology but across the whole permitted in this country. Their view of profit, which
spectrum of military operations. The designer and is what we are talking about, is becoming clearer
builder of a modern system must be familiar with en- every day. 0. K. Antonov, the Soviet plane designer,
emy capabilities, he must know what future wars will has written in Ic.estia, of all places, that the search
he like, and how to fight them. In addition to advanced for profit in a capitalist system has the great advan-
knowledge in the fields of propulsion. electronics, and tage of forcing us "to make things better, sturdier,
aerodynamics, the contractor needs the help of medi- and cheaper." This holds for defense as well as civil-
cal experts and a full understanding of the human ian goods.
factors that will be present in a cockpit or a capsule. Of course, there is constant reiteration that there

In applying such talents to today's systems and are vast differences between the civilian and defense
those that lie ahead, it is already clear that industry markets. Dr. Harold Brown, present Defense Depart-
has outpaced government in-house capability by a ment Director of Research and Engineering and possi-
\wide margin. Dr. Jerome B. Wiesner, first Director of bly the most important man in America so far as de-
the new Office of Science and Technology, has pointed fense development trends are concerned, makes a
out that our annual expenditure for government-spon- strong point of these differences. He says he recog-
sored research and development today-more than S12 nizes the necessity for close government relations
billion-is more than was spent from 1776 through with a profit-making industry. He also has pointed out
World War II. One of his major concerns is that in- that defense-oriented industries have a capitalization
dustry has so much talent rewarded with cash incen- of about a quarter of their annual sales. Other indus-
tives that the government finds it hard to keep com- tries report a figure nearer two-thirds of their annual
petent people to carry out the nely responsibilities sales. The ratio of profit to sales in defense industries,
assumed in the past few years. largely reflecting that capitalization, is only abort

There is no accepted and responsible spokesman for three percent. For others, it is eight percent. He ac-
private industry who denies that Uncle Sam needs a knowledges that the ratio of profit to invested capital
high level of competence, both military and civilian, is about the same for both.
to make the tough decisions that lic ahead. The point .Dr. Brown is also impressed by the fact that de-
at issue is the degree of expanse of that in-house fense industries, for the most part, have grown faster
capability. There are some 800,000 US engineers and than civilian-oriented industries, which can be ex-
scientists wvho contribute to the nation's total research plained easily by a glance at the defense budget. He
and development capability, military and otherwise. (Continued on following page)
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PRIVATE ENTERPRISE AND THE PUBLIC INTEREST CONTINUED

Near-forgotten naine of HufK-Daland,
an early team, was credited with the
design of the Keystone Bomber. From
1927 to 1932 the Army hought 210 of
their aircraft in nineteen different Al

nodels.Company had two plantsbut
succunibed to skillful coniptetitioml.

also finds it significant that there is what he calls only agement power in the Defense Department has been
one customer, or family of customers. for defense in- accompanied by a gradual surrender of congressional
dustry but quickly acknowledges that there is compe- prerogatives. Between 1945 and 1960 there were vast
tition among the producers. changes in US military policy and procedures. There

"However," he told an industry group, "in the is nothing more clear than the constitutional provision
civilian economy the product is produced first and the that Congress, and not the Executive Branch of the
customer decides to buy the product or not. With all government, has the whole power of raising armies
the decisions as to what is to be bought, and most of andkeepingthemsuppliedinthe field. The Presi-
the initiative of what to produce resting ultimately dent can command only the forces placed at his dis-
with the government in the area of defense-oriented posal by Congress. Yet, this legislative power has
industry, it is hard for the usual adjustments of the been fading as more and more critical decisions are
producers to the free market place to occur. Further- made by the Executive Branch of the government, in
more, survival of the United States depends upon the this case the Defense Department.
high quality of the military weapons which are pro- Professor Samuel Huntington has pointed out that
duced and on the correct choice of which weapons it has been true since World War II.
should be produced and in what numbers. "The executive decided whether the Air Force

"This is not the case for vacuum cleaners or wash- should have ninety-five or 137 wings, the Army four-
ing machines. It thus is clear that a much closer part- teen or twenty-four divisions, the Navy 200 or 400
nership between the government, particularly the De- warships," Huntington wrote last year. "The funda-
fense Department, and defense contractors-almost a mental decisions to maintain a massive nuclear retali-
symbiotic relationship-is needed, a relationship very atory force, to construct a continental defense system
different from that which can prevail between the and to develop or not to develop forces for conven-
producers and consumers of automobiles. What we tional limited wars were all made in the Executi e
both need is a much clearer understanding of what Branch. The decisions on whether to build hydrogen
you in industry are trying to do and what we in the bombs, supercarriers, long-range jet bombers, inter-
Defense Department are trying to do to accomplish mediate-range and intercontinental ballistic missiles
the common aim." nuclear-powered submarines and planes also wer

Then he made a deep bow to the success of the executive decisions. This is not to say that congre'
system: sional groups played no role in these decisions. In

"Equipment by itself won't win wars; the people variety of ways they could influence them, and ii
are very important too. But equipment has a great some cases compel the Administration to pay a high
impact on people and on military doctrine, and the price to get what it wanted. But they could not make
three taken together do prevent, or that failing, win the decisions. The effective, final 'yes' or 'no' rested

or lose wars, with the Executive Branch."
"What we must do is to use the free-enterprise Professor Huntington went on to assert that under

system maximally to help make sure that in the choices these conditions Congress has become a lobbyist. To

to be taken by the government among various option- this, the military and industry observers would add
al developments, we have the best possible options to that the congressional lobby also is a watchdog, fre-
choose among, and that the best advice both from quently lacking discrimination in selecting which

within and without is available in making the choice." legs are to be bitten. The point is that Congress no

With these words Dr. Brown refuted, in the name longer can impose its will, so it tries to cajole and

of the New Frontier, the Eisenhower implication that persuade. It makes its preferences known, it uses the

there is something sinister and potentially disastrous expose technique in inquiries, it voices its preferences

in the "military-industrial complex." He went so far, in the annual authorization and appropriation bills.

in fact, as to say cooperation must be strengthened In very recent years it has appropriated money, for
and become more intimate. This will be in the best example, to support the manned-bomber program.
interests of national security. that the Executive Department has refused to spend.

It is this intimacy, almost as much as the profit There are cases where the judgment of Congress has

factor, that disturbs Congress. A contributing situa- been superior to that of the Executive Department.

tion is that the growing centralization of basic man- (Continued on page 63)
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PREISIONwiTH SIvIP-LIGITY
FROM DELCO RADIO

That's the big feature in Delco Radio's new 175 VA and 250 VA staticinverterpowersupplies.
These all-transistor units offer increased reliability through simplified circuits. Both static inverters
are designed for either airborne or ground applications and will withstand overload and output
short circuit conditions indefinitely, delivering at least 110% of rated output before going into
overload protection. Units automatically recover to full output upon removal of overload and
short circuit. Units are designed to meet the environmental requirements of MIL-E-5272C. For
further information on military electronics write Delco Radio's Military Sales Department.

ELECTRICAL

SPECIFICATIONS

175 VA STATIC INVERTER 250 VA STATIC INVERTER
Input Input
Voltage: 27.5 VDC + 10% perMIL-STD-704 Voltage: 27.5 VDC + 10% per 11.-ST1D-704
Output Output
Power: 175 VA single phase0.5 lag to 1.0 power Power: 250 VA single phase 0.6 lag to 1.0 power

factor factor
Voltage: 115 V adjustable from 110 to 120 volts Voltage: 115 V adjustable from 110 to 120 volts
Regulation: 1-volt change for any variation of load be- Regulation: 0.7 volt for anv variation of load between zero

tween zero and 110% of full load, and input and 110% of hill load, and inputs Itge be-
voltage between 25 VDC and 30 VDC tween 25 VDC and 30 VDC

Frequency: 400 + I cps. Frequency: 400 + .5 eps.
Frequency changes less than 1.0 cps. for all Frequency changes less than 1.0 cps. FI all
enironment, load and input voltage vari- environment, load and input aliage aii-
ation ation

Distortion: Less than 5% total harmonic Distortion: Less than 5% total harmonic
Efficicocy: 80§ at full load Eliciencv: 0( at full load

DELCO
RADIO

Diiio of Gencr al t1ors * Kohoano, Indiana



PRIVATE ENTERPRISE AND THE PUBLIC INTEREST CONTINUED

It is credited with supporting the Polaris system, the ble role is that of working for large prime and asso-
ballistic missile, and the hydrogen bomb at times ciate contractors. The General Electric Company says
when the Defense Department would have been that fifty-three cents of every defense dollar it re-
adamant without this shoving from the men on Capitol ceives are passed on to small business. The figure is
Hill. even higher for some other major contractors. But the

On the other hand this lobbying function of Con- fact remains that it is not always true that the gov-gress, as Professor Huntington has called it, leads to ernment can get the best product for its money from
the introduction of a great many extraneous standards small business.
in the choice of a weapon system. It is a basic precept Congress also lobbies for geographical areas, usu-
of the military-industry complex, founded as it is on ally each man speaking out for his own bailiwick. Only
the practice of the free-enterprise system, that the a month ago, on the floor of the US Senate, there was a
government should buy solely on the basis of vhat is heated argument between two gentlemen from Cali-
best for the national interest. The price is important, fornia and New York, touched off by the shifting pat-
but secondary to the results in terms of national sur- tern of defense spending. New York demands a bigger
vival. A prime example here, and one that has Con- cut and cites the existence of high unemployment
gress in an almost constant uproar, grows out of the areas. California brags of its capability and challenges
procurement regulation that requires contracts to be other states to stand up to the competition in quality
awarded on the basis of competitive sealed bids in and price. A Senator from Minnesota also has been
response to agency advertising. Yet the trend, until heard on the floor. Minnesota charges that its fine tech-
recently, has been away from this kind of business nological capabilities for research and development are
until, in fiscal 1959, advertised bidding preceded the ignored, while Massachusetts and California get all
award of only 13.6 percent of the total dollar value the favors. It is here that the economic impact of
of defense contracts. defense spending is turned into political impact and

There are a number of reasons for this. One is that thereby impedes the military and the defense industry
the private financing of weapon-system development in performing their jobs. The same kind of "sharing
is impossible. Development costs can run easily be- the wealth" emanates from the Executive Department
yond a billion dollars. The last big system developed as well.
with substantial sums of private funds was the Boe- That these factors are worked into the spending
ing KC-135 jet tanker, into which the company put pattern is best illustrated by the short history of the
.$165 million of its own money. Compared with space National Aeronautics and Space Administration, an
systems, that price was cheap. Raising private capital aerospace industry customer. It is no secret that NASA
for weapon system development is handicapped by the installations and effort have been scattered. The
known low rate of return and high risk involved. states of Florida, Louisiana, and Texas have been
Obsolescence, changes in government policy and favored although none of them stood high on the
planning, the uncertainties of the market, discourage aerospace contracting list before NASA. The Vice
speculative investment. Finally the government is the President of the United States at one point expressed
sole customer, as the Executive Branch points out so his pleasure that Houston, Tex., in his home state,
frequently. This creates a buyer's market and gives would be the home of the new Manned Spacecraft
the government a vast bargaining advantage. These Center. "Just because a man can afford to send his son
are the factors which lead so many people to say that to an Ivy League college," he declared, "that's no
defense contracting does not and cannot operate reason for that area to get all the benefits." This, clear-
under the free-enterprise system. What they should ly, was a reference to the Northeast and particularly
say, and what Congress should acknowledge-possibly the Boston area, home of the Massachusetts Institute
by revising the procurement legislation-is that the of Technology and its institutional and business
characteristics of the customer and the product and satellites.
the requirement for infallible technical capability nar- For 1959 and 1960 Massachusetts was ranked in
rows the source selection to a point vhere open fourth position among the states in distribution of
competitive bidding is neither realistic nor practical. Defense Department contracts, with 5.3 percent of

Congress also has passed statutory profit rate limits total contract awards. In fiscal 1961, on the list of
and the renegotiation law. These grew out of abuses NASA contractors, Massachusetts ranked in tenth
and profiteering which existed when defense merchan- place with only two percent of the awards. Alabama
dise was primarily in the form of simple munitions was ranked fourth on the NASA list, a position equal
and long before monitorship and auditing forces of to that held by the Bay State with the Defense De-
the military moved into production plants. The effort partment. There are a number of other striking
to control profiteers is at least as old as the French contrasts if we compare the geographic placement of
and Indian War and will always be vith us, it is defense contracts vith those of the newer and more
hoped. politically oriented NASA. If NASA and the Defense

Then there is small business, for which Congress also Department are seeking the same kind of capability
lobbies. Congress has defined small business, keeps with the same standards-flawless quality at the best
an open ear for its complaints and, by legislation, price-it woukl appear that their judgment in find-
insists that it get a share of the defense dollar. ing the talent has wide variance. On the other hand,
Sophisticated small businessmen know that their sensi- (Continued on following page)
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PRIVATE ENTERPRISE AND THE PUBLIC INTEREST CONTINUED

California, major home of the aerospace industry, ap- emphasis on costs as the use of the cost-plus-fixed-fee
pears to have a firm grip on top place in any competi- (CPFF) contract has increased in recent years. Then
tion. It ranks number one on both NASA and Defense is today a definite effort on the part of the Defense
Department listings. Department to utilize more fixed price and incentivc

The role of the congressional investigations has contracts, but the complexity of the new systems and
been turned largely into another pressure operation the vast unknovns yet to be explored make this a dif-
in vhich representatives and senators try to alter ficult job.
policy, strategy, and procurement. These hearings are The cost reimbursement type contract was oriri-
not entirely evil, although many of them are in the nated for situations where it is nearly impossible to
class of petty xvitch hunts, set off by misinformation estimate costs. A contractor can hardly be expected to
or malice in one degree or another. The Symington fix a price for his services and product if he does not
airpower hearing of 1956 was an example of a major know at the outset exactly what he is going to make,
study that did not produce any legislation but did how long it will take, and what unpredictable compli-
force the Administration to defend its policies in a cations may arise. Frequently overlooked in discus-
sophisticated atmosphere. It contributed to public sions of the cost-reimbursement contract, is the simple
education, and the transcript of the sessions remains fact that it brings the contractor and the cus-
today one of the best textbooks on the subject. Close tomer closer together-closer to Dr. Brown's "sym-
to the other extreme are such spectacles as the 1959 biotic relationship"-than any other type of agree-
sessions of the Hebert Subcommittee of the House ment. The contractor does not have to "sell" his prod-
Armed Services Committee. Here defense industry uct. He and the customer jointly administer its cre-
executives were harassed, presumably in an unsuccess- ation, once he has convinced the customer of his
ful effort to uncover scandal in the employment of capability. Then there is a fee for his services, fixed
retired military officers. For the most part, the wit- in advance.
nesses who made accusations-New York's Rep. Al- Despite the unknowns, each contractor is required
fred E. Santangelo and newspaper columnist Drew to submit an estimate of costs when he bids for a
Pearson-were discredited before the sessions were CPFF contract. Thus, to start with, there is an incen-
over. The committee could not find anything calling tive to underestimate the costs. The reason is that
for congressional action. procurement officers, always conscious of their GAO

There is an almost continuous parade of probes into and congressional critics, are looking for the low price,
defense procurement. In many cases these result in frequently at the expense of what the end product
sensational headlines, few of which have any basis in will be and the soundness of the estimates. For ex-
sound analysis, or result in procurement regulation ample, costs are broken down into components, such
changes. The most important result, unfortunately, is as overhead, facilities, equipment, and the general ex-
that they make military procurement officers over- penses of doing business. These are internal matters,
timid and thereby interfere with sound decisions. An separate from the cost of raw materials, labor assigned
officer with contracting responsibilities gets to the to the project, etc. There is a tendency for procure-
point where he senses Congress and its General Ac- ment officials to weigh the overhead of one company
counting Office looking over his shoulder at every against that of another and favor the firm with lower
transaction. The atmosphere also contributes to the overhead. Actually, the end price from this firm may
constantly growing procurement bureaucracy as layer well be higher than that of a competitor with a high-
is piled on layer and the papers are pushed ever high- er overhead figure. These differences can result from
er for decision-making. varied approaches in bookkeeping, or they can come

Most of the congressional interest and intimidation from deliberate efforts to underestimate with the view
of procurement personnel grows out of the question to wvinning the contract and then making up for the
of profit, which always can be publicized as coming lag with an overrun on the costs. Thus it is total cost
from the taxpayer, making the man who curbs it that is vital and the contractor should be judged by
more worthy of the taxpayer's vote. There is no doubt that figure in relation to results. In a great number
that the threat of investigation leads to conservatism in of cases overruns are built into contracts from the
the discharge of duties. "Play it safe" becomes the start and the task of detecting and controlling them
watchword. Mobilization planning, before World War is almost insurmountable, particularly while the mili-
II, was idhibited by this profiteering specter, and tary service and the contractor wait for decisions to
it handicapped our readiness. Also, in 1955, the come from higher authority.
Hoover Commission staff found that forty-six percent At a recent USAF conference with major contrac-
of the military buyers and seventy-three percent of tors, held by the Systems Command at Monterey,
the contractors questioned were so fearful of GAO and Calif., the case was recalled of a program for which
congressional critics that they placed more emphasis the Air Force estimated an expenditure of $37.2 mil-
on the contractor's profit than they did on the ulti- lion. The contract was awarded for $25.2 million. The
mate price. final costs will be about $38 million. It is not difficult

The Defense Department is fully aware that profit to imagine that if USAF had given this contract to a
is one of the smallest elements going into the ultimate firm that made a bid of $37.2-which was reasonably
price paid for a weapon system. So are the contrac- accurate-in the face of several bids with estimates
tors. This accounts in large degree for the current (Coutinied oi page 67)
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This is General Motors Defense Research Laboratories

... working in the national interest GENERA TORS

DEFENSE RESEARCH LABORATORIES

SEA OPERATIONS:Today, top-flight scientists at GM/DRL are at work LAND OPERATIONS: All scientific knowledge is utilized in GM/DRL'sin, on, and under the sea, prying out the ocean's secrets. From their studies can search for more effective systems operating in the surface environment. Researchcome detailed knowledge pointing the way to more precise methods of under- into terra-mechanics, articulated vehicles, and electronics is resulting in newwater tracking, navigation, undersea charting and marine vehicle mobility. systems for tactical warfare and lunar and planetary exploration.

AERO/SPACE OPERATIONS: From the earth's surface to the AIOLOG A OPERATIONS: "To extend our knowledge and capa-farthest reaches of outer space . . . from the study of hyper-ballistics to space bilities in the biological sciences and technologies, expanding our understandingsystems . . . new propulsion methods to sophisticated theories of quantum of men in relation to this and other environments through creative research andelectronics... GM DRL is dedicated to man's surviva in the universe about us. exploratory development programs." This is the mission of GM/DRL scientists.

GE A M

GENERAL MOTORS DEFENSE RESEARCH LABORATORIES, SANTA BARBARA, CALIFORNIA
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continues to stress QUALITY
The temptation is present in these days QUALITY FEATURES tion of insulating characteristics.

of lowering prices and shrinking profit 1. Improved high temperature re- 5. Completely solderless brush
margins to build a "cheaper" product. sistant magnet wire is used in all constructioneliminatescoldsolder

CLIFTON PRECISION CONTINUES synchro construction. Standard joints.
units now withstand in excess of

TO STRESS QUALITY. 125*C. 6. Improved interlaminar insula-
tion techniques give our synchros

In fact, we list herewith some recent im- 2. Improved high temperature re- and servo motors lower power

provements which make our rotating sistantaepoxy impregnation of consumption dueto core losses
rotors and stators is used in all thereby giving same or better elec-

components more expensive to build. But synchros and servo motors. trical performance with a cooler
they give you a better product. 3. Higher temperature resistant design.

As pioneers in the synchro and rotating silicon lubricants are used in all 7. Increased usage of gold alloys
components field, we think our years of bearings, in critical areas of slip ring con-

experienceinbuildingaQUALITYprod- 4. High temperature resistant slot struction (including increased
insulation in all synchros and servo thickness) improves reliability and

uct continue to give buyers a plus factor motors permits repeated high po- permits versatility of slip ring
that they will not want to overlook. tential testing with no deteriora- design.

CLIFTON PRECISION PRODUCTS CO., INC. If Clifton Heights, Pa.
Colorado Springs, Colo.



PRIVATE ENTERPRISE AND THE PUBLIC INTEREST 
CONTINUED

in the $25 million range, the GAO and Congress would to carry out the "symbiotic relationship." So far ashave found a new bone to chew in the public prints, the Air Force is concerned, it has pioneered with itsand the Defense Department, as well as USAF, would dependence on private enterprise and never hasbe forced to explain the choice. Yet, USAF is con- sponsored an arsenal. Gen. Bernard A. Schriever,vinced, all of the low proposals were knowingly made Chief of the Systems Command, continues to say,lowby the contractors.And the procurementofficers "Management i sour theme,becausemanaementisknowingly accepted one of them. And,whven the over- our need. .. .In systems acquisition today, manage-runs were announced and money sought to meet them, ment is the pacing factor."
some other USAF project was bled to meet the re- Thus it appears that free enterprise is accepted asquirement. Congress is convinced it is forcing econ- a partner and that it carries a heavy responsibilityc"aVe havea n obligation," aprominentsenator for the freeworld. Atthe sametime, thereis appre-declared on the floor recently, "to the American tax- hension on every industrial front, in defense industrypayer to see that the money is spent as economically and outside of it among the factories that produce foras possible." it is difficult for industry to understand thetcivilian market.Regardless of themerits or shamehow this obligation is carried out by literally forcing a of the steel industry's effort to raise prices, itis anbranch of the armed forces to accept a $25 million bid acknowledged economic fact that "the squeeze is on"forajob that should have cost more than $37 million. so far as profits are concerned. Major business publi-And whicheventuallydid. cations express serious concern about the ability ofThe Defense Department today is determined to the nation's industry to invest fast enough to employcorrect the overrun situation, according to Deputy America's resources.Secretary Roswell Gilpatric. Mr. Gilpatric has denied In the defense field, profit controls are an old story,there is a working "military-industrial complex" that and the industry has learned to live with them. Butitexerts pressure on decision-nmtakers. He also says he is is a constant struggle. On top of this there is seriousmore interested in controlling costs than in control- discussion about salary controls in the defense busi-ling profits, partly because profits take such a tiny per- ness, there are ever-increasing regulations, inspec-centage of the defense procurement dollar. At the tions, and checks imposed from ever-higher echelonssame time there is an evident proclivity in the Execu- in the Pentagon. A book could be written about pat-tive Department to view overruns as an evil that is ents and proprietary rights, an area in which most ag-grenerated, perhaps deliberately, by defense contrac- gressive contractors feel the government takes ators. On the contrary, there is evidence that deliberate greedy and unreasonable attitude, failingtoprotectunderbidding is discouraged by responsible corpora- their interests.

tions. An industry spokesman at the Monterey con- There is increasing interest by the Defense Depart-ference acknovledged the manufacturer's responsibil- ment in building up its own capabilities. Both Dr.itin thisregard. Brown and David Bell, Director of the Budget Bu-"Contractors should generally take the attitude," he reau, have endorsed programs calling for increasedsaid, "thatit is better toriskunpleasantries with in-house research capabilities. Captivecorporations,the customer in initial negotiations and clearly estab- many of them organized for service, not for profit, arelish reasonable cost levels, rather than let the con- more and more popular. The most recent is the Logis-tracting officer beat the price down, and then be tics Management Institute, which is going to help thefaced with the embarrassment at a later date of having Defense Department manage its relations with profit-to secure additional appropriated funds to pay for making industry. These trends have led to speculationthe program.d that we are headed back toward an arsenal system,Later, he declared that contracting officers are in- that private defense industry is becoming more andcreasingly insistent on seeing data and figures relating more a captive of the state.
to costs that can be expected only after the job is If anything is needed it is a reaffirmation that wedone. When the support is not provided, because it will depend on private enterprise to provide the toolsdoes not exist, the tendency is to disallow the cost. needed for national security. It is the way we haveLater it can be validated and contributes to the over- proven it can be done, and it is the only way we can dorun. The principal reason why the contracting officers it. In addition the private-enterprise system is one ofdo this is that, if they accept the cost and the estimate the things we have fought for in hot wars and foris wrong, they may find themselves on the witness which we are fighting the cold one.stand trying to convince some congressman from A couple of years ago one congressman put it in thePennsylvania that they did not deliberately waste a record that he believed we were spending defensetaxpayer's dollar. dollars for things other than defense. There was no-This situation is only one small irritant in a huge body there to point out that this was not a policy en-sea of complexity surrounding the weapon-system dorsed by private defense industries and favored byprocurement arena. It is a sample of the problems them. Ever since the Wright brothers delivered thatthat have led the Defense Department, to reiterate first Army airplane the industry view has been thatthat it will depend on private industry just as strongly Uncle Sam should get the best product at the bestas James Forrestal, first Secretary of Defense. It has, possible price, on which industry is entitled to a fairrecently, formed a new Defense Advisory Council, profit. Adam Smith's maker of bows and arrows was nomade up of the presidents of leading defense firms, different.-END
AIR FORCE Magazine * September 1962 
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As tomorrow's specific military needs prescribe them

Cessna Capability will design and build them
Cessna Capability, proven in the past and present, is now tinue delivering your exact needs... in quality and quantity

the promise of great things to come. Count on the world's ... from major components to complete aircraft. Cessna

most experienced makers of utility military aircraft to con- Military Division, Wichita, Kansas.
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NASA-USAF Interface-Will It Be A Two-Way Street?
By W illiam Leavitt ...... .......... . .............. 71

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

How USAF Maps the Moon
A SPACE DIGEST Photo Feature .......................... 84

Working with eminent lunar scholars, Air Force artists, and car-
tographers, and other specialists are busily preparing charts and
maps of our celestial neighbor, in support of the manned lunar-
landing program.

Speaking of Space
By William Leavitt .................................... 86

It is naYve to equate as some academic critics are doing, large sums
that are being invested in astronautics with money that might go
into vast programs of earthly social improvement, or to consider
space technology as of small scientific worth. The scientific wotli
of space programs ought to be obvious. And the defense significance
increases daily, as recent Soviet feats suggest.



Achieve with AETRON....BUILD TOMORROW INTO YOUR PLANNING
Unique among architect-engineer-management organizations, AETRON offers complete integration of architecture, engi-

neering, instrumentation, and construction management for rocket, missile, and space facilities. Among current programs:

Saturn Static Test Facility at the George C. Marshall Space Flight Center; Engine Test Stand No.1 for the Atomic Energy

Commission's Nuclear Rocket Development Center in Nevada; large solid rocket test facility for the Air Force; the Atomic

Energy Commission's two-mile linear electron accelerator at Stanford University; Engine Test Stand No. 2 for the NASA/

AEC Space Nuclear Propulsion Office, also at the Nuclear Rocket Development Center in Nevada; the M-1 engine LOX/LH2

test facilities at Sacramento; and Aerojet's new Space Booster Plant in Florida. AETRON'S capabilities are augmented

by the combined scientific and engineering talent of Aerojet's fifteen other divisions, in fields ranging from reactors to

rockets. The result: faithful translations of theoretical concepts to structural realities. a AETRON'S roster of distinguished

clients includes: all the Armed Services, the AEC, the NASA, Boeing, Chance Vought, Consolidated Vacuum, Convair,

Douglas, General Tire, Lockheed, Martin, McDonnell, and other leading industrial organizations.
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If formalized cooperation between the
Air Force and the National Aeronautics and
Space Administration is to produce vitally-
needed military space capability,
* The Department of Defense must be willing
to risk funds and energy

and
* NASA must recognize that its programs must
serve national - including military - needs.

NASA-USAF Interface
-Will It Be a Two-Way Street?

By WILLIAM LEAVITT
ASSociate Editor, AIR FORCE SPACE DIGEST

Interface (noun). A surface, especially a interface can go a long way toward helping the
plane surface, forming a conunon boundary country meet space deadlines ranging from theoftwobodies or spaces. Apollo moon-landing program to the potentially

far more significant requirement for viable mili-
tary space operational skills and hardware. ThisTHE mass of jargn that isan un- latter and less glamorous aspect of the national

nerving semantic feature of our harried space effort is where the real test of interface will
times and includes such governmentese come. The crucial question is whether USAF-
as "finalize" .. . "reorient" . . . "capa- NASA interface will be a "two-way street." There

bility". . "building block". . . and "deempha- is little doubt USAF is heavily supporting NASA
size" must now be added the space-age watch- goals. But will NASA support Air Force space
word "interface." defense aims? And will the White House and

Interface is another way of saying: trying to Department of Defense give their imprimaturs?
work together on difficult enterprises under com- The process of USAF-NASA interface has been
plicated circumstances. It is what a patient com- under way for much longer than the word itself
pany of Air Force and National Aeronautics and has been popular in space-planning circles. Inter-
Space Administration specialists are attempting face has not been devoid of acrimony, especially in
to do in the national space effort. Interface is not early post-Sputnik days. Those were times when
an easy way of life; there are differing views in the the zealous advocates of space "purely for peace-
space community on both technical and policy ful purposes" went to rather incredible lengths to
questions. There is the specific problem that suppress military contributions to such efforts as
NASA, as an agency created by Congress on the the Mercury program after it was renamed and
same level as the Department of Defense, can and transferred from the Air Force to the embryonic
does deal laterally on basic policy questions with NASA. Those were frustrating and morale-shak-
DoD, while the Air Force, which is the prime ing days for blue-suiters who found themselves,
agency for operational cooperation with NASA, for policy reasons, asking visitors to such instal-
is an element of and subject to well known and lations as the Air Force's animal laboratory at
firm control by DoD. Holloman AFB, N.M.-where chimpanzees got

Yet, if candor and a true spirit of cooperation their schooling for spaceflight-to please not
and mutual respect prevail, the Air Force-NASA make too much of the Air Force role in the train-
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USAF's MAJ. GEN. OSMOND J. RITLAND NASA's D. BRAINERD HOLMES

As Deputy to the Commander, AFSC, for Manned In his post as Director, NASA's Office of lanmcd

Spaceflight, he is prime focus of cooperation. Spaceflight, lie heads the American push to the moon.

ing of animals for space missions as a prelude to military applications [of space] are based. Within

manned orbital flight. Air Force people either on such technological areas, there are unique mili-

direct loan to the space agency or working at sup- tary requirements that will not be attended to by

port roles from their regular service billets-in civilian developments."

research and development, booster procurement, As examples, the Secretary lists: inspection of

and launch operations-have from the start beefed uncooperative satellites; survivability in combat

up the civilian agency's efforts. What is now environments as represented by high-thrust in-

ancient history is the tale of today and tomorrow space propulsion systems; rapid turnaround, re-

too. All the way to the moon and back and in use, and recovery of spacecraft.

earth-orbital operations, military men and ma- The most important recent step in formalizing

chines will make significant contributions. what had mostly been an ad hoc NASA-USAF

As Air Force Secretary Eugene M. Zuckert put interface was the designation of Maj. Gen. Os-

it in a recent issue of the General Electric Forum: mond J. Ritland, USAF, as Deputy to the Con-

"The Air Force and NASA have already es- mander. Air Force Systems Command, for

tablished the broad basis for cooperation and a Manned Spaceflight, with special USAF-NASA

concerted effort is made to maintain it to the liaison responsibility. A former commander of the

fullest possible extent at all levels of Air Force Space Systems Division of AFSC, General Ritland

and NASA management. We are in agreement succeeded Gen. Bernard A. Schriever at Space

with NASA officials that our programs must be Systems when General Schriever was named

mutually supporting-rather than competitive. Commander, AFSC.

NASA-Air Force management cooperation will General Ritland's assignment divides him be-

keep pace with the expanding NASA program. tween his two offices, one at AFSC headquarters at

Ninety-three Air Force research and development Andrews AFB, Md., the other down the hall from

officers are now assigned to duty with NASA. the suite of D. Brainerd Holmes, Director of

NASA and Air Force efforts together form the NASA's Office of Manned Spaceflight and chief

major part of the national space program." of the NASA Apollo moonlanding program. in

But in the same article, the Secretary also said: downtown Washington, three blocks from the

"Despite the broad common ground between ci- White House. His job is to serve as focal point

vilian and military needs, the Air Force has a within Systems Command for all USAF support

big job in building the technology on which the of the NASA programs, as arranged through
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NASA-DoD agreements. All such -support must minimize red tape and also provide a day-to-day
be in terms of prior NASA-DoD agreements. And exchange on the planning of joint efforts as well
wearing his military hat at AFSC, he is also to as provide a feed into NASA of possible ways
direct booster and other development programs defense space capabilities might be studied in
in support .of .military space systems efforts. cooperative efforts.

To implement his interface with NASA, Gen- The establishment of General Ritland's new
eralRitland isgatheringastaff ofsix USAF office came after discussions involving top USAF,
specialists in space technology who will corre- NASA, and DoD planners out of the office of Dr.
spond generally in function with the six staff di- Harold Brown, Director of Defense Research
visions of NASA's Office of Manned Spaceflight. and Engineering, with General Schriever and D.
The General's staff, as he puts it, will match Mr. Brainerd Holmes contributing. In the exchanges
Holmes's staff on a point-to-point contact basis. that led to the planning and setting up of Gen-
The hope is that this pointto-point contact will eral Ritland's shop, there was acknowledgement

Administrator, NASA Secretary of Defense
James E. Webb Robert S. McNamara

Director, Defense Research and Engineering
Dr. Harold Brown

-- Aeronautics and Astronautics Coordinating Board -

Deputy Administrator, NASA Secretary of the Air Force Chief of Staff, USAFDr. Hugh L Dryden EugeneM:Zuckert T Gen. Curtis E. LeMay

I Commander, AFSC
Associate Administrator, NASA Gen. Bernard A. Schriever

Dr. Robert C. Seamans

Deputy to the Commander,
Director, Office of Manned Spaceflight AFSC, for Manned Spaceflight DeputyCommander,AFSC,

D. Brainerd Holmes Maj. Gen. Osmond J. Ritland for Aerospace Systems

I Lt. Gen. Howell M. Estes

Staff Divisions USAF Specialist Officers

AF Missile Test Center
Launch Operations Center Patrick AFB, Fla.

Cape Canaveral, Fla.

Space Systems Division, AFSCManned Spacecraft Center Inglewood, Calif.
Houston, Tex.

Marshall Spaceflight Center Aeronautical Systems Division, AFSC- Huntsville, Ala. Wright-Patterson AFB. Ohio

Aboce, schematically presented, is how the -ears of military-ciilian space effort cooperation are sup-
posed to mesh in the three-way relationship between the Department of Defense, the National Aero-
nautics and Space Administration, and the Air Force. Top gear may be considered policymaking,
the bottom operational. Not shown but significant in over-all policymaking picture is the National Aer-
onautics and Space Council, whose Executive Secretary is Dr. Edward C. Welsh. The council is chaired
by the Vice President; the Defense Secretary and NASA Administrator are members. Space limits the
representation on this chart of every echelon of DoD, NASA, USAF, involved in cooperative interfacc.
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booster development. These include such items,
for example, as the Air Force responsibility for
development of Titan 11 as the booster for the

NASA two-man Gemini orbital program, the

Agena development which will make the Gemini
rendezvous effort possible, and the Titan III
booster development which will not only bring
the X-20 (formerly Dyna-Soar) manned orbital

glider project to fruition but also gain some

needed answers on the future of solid fuels.
The second interface context. as Dr. Shea sees

it-and here, hopefully, General Ritland's office

will be especially significant-is in the area of
over-all consultation and planning as to "what

the national space program ought to be, how it

should be shared, and how missions can be

planned to serve defense needs."
The latter interface is, of course, the most

difficult, because of the Air Force's need for

DoD (Office of the Director of Defense Research
and Engineering) approval of military space proj-

DoD's DR. HAROLD BROWN ects. Nomatterhowclose people's offices are
As Director of Defense Research and Engineering, and how personally cordialthe relationships are

hisnay- or yea-sayingonfutureprojectsissignificant. between those who directly interface in USAF

and NASA, up the co-ordination ladder must gyo
of antagonisms between NASA and USAF over a

policy and priorities. One of the principal ration- theideasforcooperation.
- As the chart on page 73 suggests, the money

ales of formalizing the interface was the ex- A7s thm

pectation that closer coordination would dissipate and priority decisions that affect NASA and

someofthedifferences. USAF jointly are worked out at such cosmic

Asnoted,USAFs interface withNASAisno levels as the Aeronautics and Astronautics Co-

easy business. From the point of view of money
and broadness of charter, NASA, understandably
excited by its moon mission, has a natural tend-

ency to think in terms of accomplishing its
assignments as fast as possible. And it runs its
own show. The Air Force, on the other hand,

has to cope with much tighter money and policy
controls, so far as military space programs are con-

cerned. It is the White louse and DoD that call
the tune on what the Air Force is to do in
cooperating with NASA as well as what the Air

Force can go ahead with in the field of military
space research and development.

Yet it is a plus that high NASA officials have

increasingly expressed their acceptance of the

concept that the space effort ought to be broad

enough to meet national needs, including defense
needs.

For example, Dr. Joseph F. Shea, the thirty-

six-year-old deputy to NASA moon project chief
Holmes, says he thinks of Air Force-NASA
interface in two contexts. The first is the direct USAF's GEN. BERNARD A. SCHRIEVER
Air Force support of NASA programs, the pro- The Commander, Air Force Systems Command,
vision of personnel, range, launch support, and manages the sizable USAF aerospace R&D complex.
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The great paradox of our time, perhaps of all time, Control Systems (such as SAGE); Intelligence Sys-
is that peace depends on our capacity to fight a tems (such as MIDAS); and Warning Systems
war.Thusthe personwho contributes to our military (such as BMEWS).
strength, contributes to the cause of world peace.

The work involves important new areas of tech-MITRE's contribution is the design of command nology in such fields as communications, intelli-and control systems to give our military command- gence, space surveillance, survivability, computerers the means to detect attack and retaliate applications, data processing and other electronic
The men who design these systems must think in techniques.

terms of war and military operations weapons, MITRE islocatedinpleasant, suburbanBoston.
logistics, communications, intelligence, ability to Requirements: B.S., M.S., orPh.D.in these dis-
destroy and ability to survive. They must be able to ciplines electronics, physics, and mathematics.
predict and solve the problems of future military Rewards arecompetitive. Openings also available
command within the reality of existing or predict- inWashington, D.C. and Colorado Springs, Co.able electronic capability.

We call this "Military Command Technology." Write in confidence to THE
Vice President -- Tech-

MITRE's specific assignment is the design, de- nical Operations, The r
velopment, evaluation, and integration of several MITRE Corporation, I R E
interrelated, constantly evolving systems. It en- Box 208, Dept. 9000,compasses Command Systems (such as NORAD); Bedford, Mass, An Eqal Opportunity Employer

WAR

How would it be fought?
What would this nation's strategy be?

What kind of decisions would have to be made?
How would the commander command?

Who and what would survive?

MITRE is an independent, nonprofit corporation working with- not in competition with- industry. Formedunder the sponsorship of the Massachusetts Institute of Technology, MITRE serves as Technical Advisor to theAir Force Electronic Systems Division, and is chartered to work for such other Government agencies as FAA.
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purposeful imagination....in concept

The men of Aerospace, a corporation chartered exclusively to serve the United States Government, blend the full

resources of modern science and technology in developing concepts for advanced ballistic missile and space systems.

O3 With the Air Force-science-industry team, the men of Aerospace marshall individual talents for the full

exploration and assessment of advanced concepts, selected for significant potential. Aerospace contributes

advanced systems analysis and planning; theoretical and experimental research; general systems engineering and

corresponding technical direction of programs. O Aerospace Corporation, an equal opportunity employer, now needs

more men to meet these responsibilities. Highly skilled engineers and scientists with advanced degrees, knowledgeable

in interdisciplinary problem solving, are urged to contact Mr. Charles Lodwick, Room 107, Aerospace Corporation,

P 0. Box 95081, Los Angeles 45, California. O Organized in the public AOC
interest and dedicated to providing objective leadership in the advancement AE R O SPA C E
and application ofscience andtechnolo gyfortheUnte ntestatvesr ve rnmet.'4j./' .PRATIOIN



ordinating Board, cochaired by NASA Deputy
Administrator Dr. Hugh L. Dryden and Assistant
Secretary of Defense for Research and Engineer-
ing John H. Rubel. Most decisions involve action
by Director of Defense Research and Engineering
Dr. Harold Brown, and NASA Associate Ad-
ministrator Dr. Robert C. Seamans, who is fre-
quently described as "our general manager" by
NASA Administrator James E. Webb. The De-
fense Secretary and Mr. Webb also make contact
in person or on paper. Also involved are the
Deputy Defense Secretary, Roswell L. Gilpatric,
and the Air Force Secretary, Eugene M. Zuckert.
The path over the Potomac between NASA on
the Washington side and the Pentagon on the
Virginia side is well trod these days.A dd to that
the important policy-advisory function of the '
National Aeronautics and Space Council, chaired
by Vice President Johnson. The Council's Execu-
tive Secretary, Dr. Edward C. Welsh, one of the
most experienced government officials in the cap-
ital, has played a significant role in coordinating NASA's ROBERT R. GILRUTH
Administration policy on space goals, and has Would NASA's Manned Spacecraft Center, which
addressedhimselfcandidlyto the militarypo- Mr. Gilruth directs, "buy" closer interface with AF?

tential of space technology.tenialfspceecholoy.Aside from the support-both personnel and
Since the August Red Itandem-Cosmonaut feat, Asdfrmteupo-bhpronladSinctheugut~edandm-Csmonutfat, development of hardware-that USAF is pro-

there have been renewed reports that the Council vdingnSAfwhatistheotlookFrelto-
viding NASA, what is the outlook for a real two-has been circulating a policy paper raising ques- w

tions on the military significance of the Red action theia ey? TeawerothAtquein
and uggetin US espose.the civil agency? The answer to that question

is out of Air Force hands. USAF can only
propose, while the White House, DoD, and the
highest levels of NASA dispose.

There are a number of obvious areas where
viable contributions to military space capability
can be made by the Air Force in joint develop-
ment efforts with NASA. The Gemini program,
which from the NASA point of view is a tightly
scheduled prove-out of rendezvous principle and
a crucial element in the agency's race to the
moon, offers clear potential for the development
of military capabilities. A properly time-phased
"blue suit" direct or separate-mission Air Force
program would give Air Force personnel the ex-
perience they will need for extended near-spacc
orbital military operations. There is some signifi-
cant support in NASA for such Air Force partici-
pation. But at the same time, no one can say at
this writing whether DoD would approve such a
plan, not to mention the possibility of fairly strong
resistanceto the idea by the burgeoning Manned
Spacecraft Center operation of NASA at Hous-

NASA's DR. JOSEPH F. SHEA ton, Tex., which in the organizational nature of
The deputy to D. Brainerd Holmes and technical things, could probably be expected to resist any
chief of moon program hopes for mutual benefit. encroachment on what it considers to be its mis-
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sion. Yet there is talk lately of expanding Gemini Another obvious area of potential NASA-USAF

to a five-year program. Certainly this approach cooperation in terms of Gemini is the manned

could allow for extraction of really valuable mili- Satellite-Inspector program. There is much over-

tary orbital experience. Last month's new Soviet lap in the techniques involved in rendezvousing

manned spaceflight achievements ought to un- with either friendly or unfriendly satellites, yet

derscore the need for such USAF capabilities, there are enough obvious differences in procedure

Another increasingly important concept is the to more than justify intensive efforts in the Air

Air Force interest in orbiting, in association with Force Inspector effort. If DoD will approve, and

the Gemini program, a military research-and-de- if such an effort could be mounted in conjunction

velopment laboratory, where vital long-term data with the NASA Gemini program, then all the

on men and materials in the space environment better for the country.

might be obtained. Such a test satellite program Other possibilities come to mind, such as the

could provide answers to questions that from a concept of manned ballistic missile interception

military as well as NASA point of view have to from orbit-doubtless a difficult technique to

be gotten sooner or later, the sooner the better. master-an idea that might turn out to be without

It is important, and not carping, to note that, merit. . . . We just don't know. The main point

having been assigned the job of going to the is that money has to be spent and personnel in-

moon, NASA is under a new kind of pressure. vested in finding out.

The time is short if it is to meet the President's The onus is on DoD-and finally on the White

deadline, and NASA can be expected to divert House. And the accurate determination of DoD's

people and money from its other efforts. This current philosophy on the development of a broad

is a classical occurrence in research and develop- spectrum of military capabilities in space is ex-

ment, and NASA is conscious that its sizable tremely difficult, because, depending on whom you

budgets will raise questions in Congress as the talk to and what public statements you exam-

years of this decade fly by. In NASA, there is ine, you can come to either of two conclusions:

bound to develop the practice of feeding Apollo Either-

at the expense of other programs. The Air 0 DoD is unconvinced as yet of the military

Force, with its considerable space technology significance of astronautics beyond the relatively

capability, must be allowed to fill the breaches well accepted passive roles of unmanned strategic

bound to develop especially in the vital-to-defense reconnaissance and early-warning vehicles-hence

near-earth orbital areas which may soon be crucial. is concentrating on its "today" problems, the piling
up of sufficient missiles to ensure continuing nu-

clear deterrence, and concurrently upgrading con-

ventional, nonatomic, military capabilities. It is

sticking to the low-cost (for DoD) philosophy of

relying on NASA to come up with capabilities

that the military can use if they are needed.
OR

SDoD is truly cognizant of the need for the

country to develop the broad spectrum of mili-

tary space skills as an extension of deterrent pow-

er, but, for political reasons, will not acknowledge
this fact, preferring to work quietly toward those

capabilities through Air Force classified programs
and through an earnest effort to negotiate a "two-
way" NASA-USAF interface.

There is evidence for both possibilities.
In view of the latest Soviet feats, it can only be

hoped that the latter is the true case.

Yet, the publicly announced view of theSec-.A ~~retary of Defense that he isnot concerned over

DR. EDWARD C. WELSH the security significance of the latest Russian feats

The Executiive Secretary of the Space Council, he has and sees no need for changes in the nation's space
niulte otiblte oitriittions in the polivmakiig area. programs is less than heartening.-END
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New "TELSTAR"
relays phone calls
andTV pictures
for first time
Bell System microwave-in-sky satellite
is latest communications triumph for
America arising from telephone research

The world's first private enterprise com-
munications satellite is now being used for dra-
matic experiments in relaying telephone calls,
television and data messages internationally.

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

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

Telstar is a major experimental step toward
a world-wide satellite communications system
that was first proposed as a practical venture at
Bell Telephone Laboratories. Progress toward
such a system has depended on many contri-
butions by the private communications industry,
including six basic components-the transistor,
the solar battery, the traveling wave tube. ruby
masers. the waveguide. and new antennas for

INSIDE GROUND STATION RADOME" AT ANDOVER, MAINE. Giant thegroundstationswithinnovationsincircuitry
antenna (note man near rim of horn) concentrates signals to Telstar -directnoutgrowthsofBellSystemresearchand
in a narrow, powerful beam. The same antenna also receives extremely development.
weak signals coming from Testar and amplifies them billions of times.

Above all else. Telstar is the latest achieve-
ment in an unending Bell System quest to de-
velop ever better communicatiri- f'r ]V(t!1
civilianand militaryapplicati -f.

BELL TELEPHONE SYSTEM
AMERICAN TEL. & TEL. CO. / WESTERN ELECTRIC CO.

tile BELL TELEPHONE LABORATORIES / 21 OPERATING COMPANIES
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DELIVERY DIVISION
S PE R RY R A ND COR POR A O~-N
GAINESVILLE, FLA. / GREAT NECK, N. Y.

New Super Power
SAC-406 SERIES-4.4 to 6 Gc, 120-
day delivery.
SAC-417 SERIES-6 to 8 Gc, 120-
day delivery.

SAX-418 SERIES-8 to 10.5Gc,120-
day delivery.

A free technical bulletin
is available. Write =. o
Sperry, Sec.153, Gaines. 25THANNIVERSARY
ville, Florida, or contacto
your nearby Cain & Co.
representative.



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

The new G-E method involves using
a continuing flow of inert gas which com-
pletely surrounds the weld metal-a
shielding technique that eliminates the
vacuum needed in conventional electron
beam welding. Until now, the biggest
single disadvantage of EBW has been The 90-ton H.S. Denison skimmed over Long island Sound at a top speed of 57 knots
enclosing and maintaining the workpiece recently during her first sea trials. The developmental hydrofoil vessel was built
in a high vacuum. for the U.S. Maritime Administration by Grumman Aircraft Engineering Corporation

G.E.'s new method, besides cutting and is powered by a 14,000-shp-class General Electric LM1500 turboshaft engine.
costs by eliminating the vacuum, extends A smaller 1000-shp turboshaft, the G-E LM100, is used for low-speed harbor ma-
theuseofEBWtopartslargerthancould neuvering when the craft is not foilborne. First commercial application is planned

previously be welded. for 1963 when the Denison will carry tourists between Florida and the Bahamas.

Electron beam welding is a recent ad-

vancement in metals technology which H r ~ w r e B 8 3 P l t
prvie man:y:ad ::nhnges ovrd ch Harm00 Trophies Awarded B-58, T-38 Pilots

welding processes. It is particularly at-
tractive for welding critical space age NEW YORK-Two American aviators records while flying the Northrop T-38

metals resistant to ordinary high-tem- were awarded 1962 Harmon International supersonic trainer.
metlsreswestant toeorinary high- Aviation Trophies on August 12 for out- A third award, the Harmon Aeronaut
peratureweldingtechniques. standing feats performed in General Elec- Trophy, was won by USNR CDR. M.

Development work on the new electron tric-powered jet aircraft. D. Ross and the late USN LCDR. V. A.
beam inert gas welding is continuing at They were USAF Lt. Col. William R. Prather for their record-breaking 1961
General Electric's Large Jet Engine De- Payne, responsible last year for flying the balloon flight that reached 113,740 feet
partment under U.S. Air Force sponsor- General Dynamics-built USAF B-58 bom- over the Gulf of Mexico.
ship. Meanwhile the technique is being ber to two transatlantic records, and world The three Harmon Trophies, presented
incorporated into applicable fabrication renowned aviatrix Jacqueline Cochran. annually since 1926 by the President of
phases in G.E.-built propulsion systems Miss Cochran's recognition was for hav- the United States, are perpetual "Amer-
and rocket cases. ing established eight "world class" flight ican Awards for outstanding international

achievements in aeronautics."
Colonel Payne, winner of the Harmon

Aviator's Award, was responsible for
two international speed records set in

) <)May, 1961. One flight covered the 3833
statute miles between Washington and
Paris in 3 hrs., 39 min., 49 sec. for an
average speed of 1048.68 mph; the other
coursed between New York and Paris
(3626 statute miles) in 3 hrs., 20 min. to
average 1089.36 mph.

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

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

FINALIZED FLIGHT CONFIGURATION OF THE ARMY'S VTOL VZ-11 is shown in According to the National Aeronautic
this newly released cutaway drawing. The flight-test aircraft, already under way Association, Miss Cochran's eight record

at Ryan Aeronautical Company, is due for flight test in mid 1963. General Elec- flights, flown last year between August 24

tric's lift-fan propulsion system will power the VZ-11. Shown in the drawing are the and October 12, constituted "the largest
X353-5 lift fans (1), and the X376 pitch fan (2), which supply power for VTOL and number of individual record flights made
attitude control. Two G-E J85 engines (3) drive the lift fans and also supply thrust for by any pilot in the world in so short a

level flight. Lift control stick (4) positions lift fan exit doors and pitch fan flow modu- time."
lators. Conventional control stick (5) controls pitch, roll and yaw. Rudder pedals (6) Significant among Miss Cochran's rec-
handle both VTOL and conventional control. Crossover ducts (7) are a safety feature ords were a straight line distance mark

furnishing both lift fans with power in case of an engine-out situation. Nose fan supply of 1492.39 miles, a 15/25 kilometer
duct (8) delivers engine power to the pitch fan. At desired altitude after lift-off, diverter straight-away speed of 844.20 mph, and a
valves (9) shut off thefans, and the VZ-11 transitions to normal horizontal jet flight sustained altitude record of 55,253 feet.



G-E CJ10's to Power
West German HFB-320
Business Jet Aircraft
LYNN, Mass.-Twin General Electric
CJ610 turbojets have been selected to
power Hamburger-Flugzeugbau's recently
announced HFB-320 executive jet.

Described as a 7- to 12-place aircraft,
the HFB-320 is expected to have military n
and feeder-line potential in addition to USAF's Mach 3 North American XB-70 'Valkyrie' will be powered by six YJ93
its executive transport role. Its cruising engines. A prototype aircraft is scheduled for flight tests before the end of the year.
speed is specified at 391 to 495 mph, with
a range of 1465 to 752 miles, depending

Making the third newinternationalap- YJ93 Deliveries Completed for First XB-70
plication for G.E.'s J85/CJ610 engine
family in the last four months, the West CINCINNATI, Ohio-Last of the six builders of the aircraft. G.E. began engine
German jet will use twin, fuselage- YJ93 jet engines which will power the deliveries to North American last April.
mounted CJ610's, each developing 2850 U.S. Air Force's first XB-70 aircraft has First tests on a YJ93 were conducted in
pounds thrust. been shipped from General Electric's September, 1958. Ten months later the

Late in April the Canadian Depart- Large Jet Engine Department here. engine demonstrated its ability to operate
Lein fpDefen e ro tin erted t Maiden flight of the giant Mach 3 under conditions simulating those itmentofDefenseProductionselectedthe XB-70 is scheduled for late this year, would encounter in flight at 2000 mph

CJ610 to power Canadair's single engine according to North American Aviation, (Mach 3).
CL-41 trainer. Following completion of the YJ93's

A few weekslater, the U.S. Department Preflight Rating Test in September, 1961,
of Defense named the J85-powered T AIA7 fl OO the Air Force accepted the first engine on
Northrop F-5A "Freedom Fighter" as the I A HnUJ-U U OUU O TED schedule last December.
aircraft to be supplied to allied nations TO20TIn addition to the engines shipped to
under this country's Military Assistance . - . North American for installation in the

aircraft, two YJ93's were delivered toProgram. CINCINNATI, Ohio-Trans World Air- Tullahoma, Tennessee for XB-70 inlet
Besides international applications, twin lines recently received 2200-hour Time compatibility tests in the Air Force

J85's are used to power the U.S. Air Between Overhaul approval for the Gen- Arnold Engineering Development Center
Force'sNorthropsupersonicT-38trainers, eral Electric CJ-805-3 engines which propulsion wind tunnel. A third engine
and to provide boost for the Fairchild power their fleet of Convair 880's. began ground tests at North American's
C-123 transport. The new extension to 2200 hours by the Santa Susanna facility in May, 1962.

CJ610's will also power three other Federal Aviation Agency is the highest Design principles of the YJ93 are
executive aircraft scheduled for interna- allowable TBO for the CJ-805 announced based largely on those of the proven

to date. The boost continues the CJ-805- General Electric J79. These include ad-tional aswell asU.S.2service-Aero Con- 3s record ofhavingattained the fastest vanced compressor design, lightweightmander's Model 1121 Jet Commander, advancement in TBO allowed under construction, single spool, and converg-
SAAC Lear-Jet, and the Piaggio-Douglas present FAA regulations. ing-diverging exhaust nozzle.
Vespa-Jet. TWA's 2200-hour TBO came several The jump in speed capability from

Other versions of the J85 family have months earlier than G.E.'s original fore- Mach 2 to Mach 3, however, created for
been developed, including a lift fan design cast for reaching that mark. Delta and General Electric a number of new chal-
scheduled for flight-testing next year in Northeast Airlines are expected to pass lenges, particularly in the approach to
the Ryan VZ-11, an Army V/STOL the 2000-hour mark soon. high-temperatures. To solve these prob-
research aircraft. lems, G.E. cooperated with the USAF and

U.S. industry to make greater use of new
high-temperature alloys and honeycomb
structures.

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

I o9reS /s Our /most /mnPOrient PrOo'Vd
Unusual forward-sweeping wings make Hamburger-Flugzeugbau's new HFB-320
executive jet easily recognizable. The 7- to 12-place craft will be powered by twin GENERAL ELECTRIC
fuselage-mounted General Electric CJ610's, each developing 2850 pounds thrust



In cooperation with leading astronomers.

USAF mapmakers are busily charting our
lunar neighbor, against the day in the

late '60s when-if all schedules are met

-American explorers will touch down on

the pocked surface of the moon . . .

-5,I

Above, lunar phtoi iaken at Pic du Midi Observaiorv
France, using a USAF K-22 aerial camera. Below,
left, a shaded relief drawing of the lunar crater
"Gassendi" bY ACIC cartographers. Below, right, the
McDonald Observatorv actual photo of the saume
area on the liunarstirface illuttrating the comparion.
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1CIC cartographic sPecialists aialy ing observatory ACIC scientific illustrator, using airbrush, builds
photographs being used for USAF moon mosaic. up relief features of the moon. Here she is develop-
Photos from many observatories go into mosaic. ing third-dimiensionallY the moon crater Copernicus.

HE wild black yonder beckons Air Force
mapmakers who havelIong applied their
expertise to charting the ups and downs
of our planet's surface.

Under a program jointly sponsored by the Air
Force Cambridge Research Laboratory, Air Force

Systems Command, Laurence G. Hanscom Field,
Mass., and the Aeronautical Chart and Informa-
tion Center, St. Louis, Mo., aerial photo, lunar,

Md scientific illustrator specialists-working with t
noted astronomers at famous observatories in this

country and abroad-are helping create lunar

atlases, mosaics, and relief maps in support of the
US effort to land an exnedition on the moon.

It's a delicate job. Thousands of lunar plates

are examined, selections made, careful composites

created, measurements and remeasurements per-
formed for maximum accuracy. For the relief USAF Lunar Reerence Mosaic, reduced in size but
maps, skillful illustrators (see photo, opposite showing quality and accuracy of composite lunar
page) make drawings and use airbrush techniques photograph based on plates from three observatories.

to create the third dimensional effect.
Already completed are the USAF Lunar Atlas,

a project sparked in 1958 by an Air Force con- l \

tract with the noted lunar expert, Dr. Gerard 12

Kuiper, and the Orthographic Atlas, a photo- 23 24 2 26 27
graphic atlas using map projection. Due out soon

is the Rectified Lunar Atlas being edited by Dr. 4o . l 12 a 14
Kuiper. Rectification involves projecting normal
lunar photos onto hemispheric easels, then in turn 5 s so 9 62.

photographing the images with the camera aimed
at the center of the hemisphere-providing the 4 75 76 77 7 79 o
observer a view of the lunar surface as it would
appear from a point directly overhead. The recti- 97
fication process aids study of craters and fissures.

Distributions of these charts and maps of the -o n 12 1n H4

moon for government use is by ACIC, while non-

eovernmental editions are available on a nonprofit 127

sale basis from the University of Chicago Press
(Lunar Atlas) and the University of Arizona Press ]heAir orceLaaemoiiaitienlChart,onscaleof
(Orthographic Atlas), which will also distribute one inch equalling sixteen miles, follows pattern of
the Rectified Atlas.-END the widely-used USAF World Aeronautical Charts.
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3peaking oS PACE

BY WILLIAM LE.TT
As ociate Editor. AIR FouC/ NAK tIh

How Scientific Is A Moon Trip?

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

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

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

"Apart from the military and political pur-
poses . . . I believe that most scientists consider Schedled for next

US Mercury orbital
theproposedexpendituresquiteunjustifiedonthe flight, Astronaut
grounds of scientific considerations; and also con- Walter M. Schirra,
sider the frantic pace of the program to be waste- US Navy conunander
ful. . . . It is sobering to think of an alternative (above). His backup
set of projects that might be financed with this pilotforwhatis

,u , expected to he as um11. inultiorbital flight is
Dr. Weaver then lists other ways the moon bil- Astronaut Leroy G.

lions might be spent: a ten-percent pay rise over Cooper, Jr. (right), a
ten years for every teacher in the US; $10 million major in the USAF.
grants to 200 of the best smaller colleges in the Reds beat US to

fifth-man (and
US; the financing of seven-year freshmen-through- sixth) into-orbit
Ph.D. courses for some 50,000 new scientists and honors last month. (See
engineers; creation of ten new medical schools; "Aerospace World.")
the building and endowment of complete univer-
sities for the fifty-three additional nations that
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NEW DIMENSIONS IN SPACE
From early theories on space geometry, man's knowledge
progressed to afiner appreciation of the universe and the
challenging problems in its exploration.

Texas Instruments is applying its capabilities toan im-
portant part of the challenge - the problems of data
acquisition, transmission, recovery, and display. Here is one example: This seven-ounce PCM digital data signal con-

One of the newest technologies being brought to maturity ditioner has the semiconductor network equivalent of 2,215 con-
theppratsdvisonsthexanddapliatonf ponents. Logic is performed by Solid Circuit'Xsemiconductor net-

in th paau iiini h xaddapiaino works - 102 of them. This equipment has already been delivered

semiconductor network circuitry to space exploration to the Department of Physics and Astronomy at the State Univer-

equipment. TI's approach improves reliability and sim- sity of Iowa for an EGO satellite experiment.

plifies circuitry - effectively extending equipment capa- : Tradewurk of Texas Iiisr~mtSniicorporated

bility without increasing volume. APPARATUS SO f-, TEXAS INSTRUMENT

For more information write Marketing departnient-47. Pf 0 BOX A015 DALLAS 22 TEXAS
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The world's smallest satellite has been developed by Space STL is active on hardware projects such as this and as prime
Technology Laboratories. Its shape will be different from all contractor for NASA's OGO and an entirely new series of
other satellites before it. STL engineers and scientists have classified spacecraft for Air Force - ARPA. We continue
used a tetrahedral configuration to bring about some remark- Systems Management for the Air Force's Atlas, Titan and
able characteristics in a space vehicle. There will be no need Minuteman programs. These activities create immediate
for batteries nor regulators in flight. The satellite will have opportunities in: Space Physics, Radar Systems, Applied
no hot side, no cold side. It will require no attitude control Mathematics, Space Communications, Antennas and Micro-
devices. No matter how it tumbles in space it will always waves, Analog Computers, Computer Design, Digital
turn one side toward the sun to absorb energy, and three Computers, Guidance and Navigation, Electromechanical
sides away from the sun to cool instrumentation and telem- Devices, Engineering Mechanics, Propulsion Systems,
etry equipment inside. It can perform isolated experiments Materials Research. For So. California or Cape Canaveral
in conjunction with other projects. Or it can be put into opportunities, please write Dr. R. C. Potter, Dept. AFS, One
orbit by a small rocket to make studies of its own, up to five Space Park, Redondo Beach, California, or P. 0. Box 4277,
or more separate experiments on each mission it makes. PatrickAFB,Florida.STLisanequalopportunityemployer.

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

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

Visiting AFA Panorama? See STL Booth 714.



Artist's sketch of giant planned NASA

agglR vertical assembly building to be buil
northwest of Cape Canaveral, Fla.
Fort-eight stories high, two blocks
long, building will house six 350-foot
Saturn C-5 moon rockets, allowing

helredmating and checkout. Huge
crawler vehicle, at right, then will
carry launch-ready rocket two miles
to launch sites for moonshois.

have joined the United Nations since its incep- effort as a "crash" program and "stunt," profli-
tion; the financing of another three Rockefeller gate of the taxpayers' money, in a recent Saturday
Foundations. Totaling all these costs, Dr. Weaver Evening Post article. Dr. Weaver, at least, recog-
suggests we'd "still have $100 million left over nizes the defense significance of space technology.
to popularize science." It is certain that many scientists-and this

Dr. Weaver concludes his commentary with the is a particular legacy of Hiroshima, to use Dr.
admonition: "Whether you are primarily con- Edward Teller's phrase-have developed a strong
cerned with national welfare, international pres- sense of social conscience and responsibility and
tige, or science, weigh these alternatives against consequent desire to see large-scale advanced
a man on the moon." planning that would enable the technological

How widespread is agreement in the scien- transformation for social betterment of our coun-
tific community with Dr. Weaver's dubious view try and those portions of the world that we can
of the national moon effort would be difficult to influence. This post-World War II attitude of the
put down with any accuracy. The commitment to scientific community is truly, in the words of
the moon program has already been publicly made Robert Gilpin, author of the recent study, Ameri-
anyway, it can be argued, therefore the question can Scientists and Nuclear Weapons Policy, a
is academic. Yet the views of so distinguished a "novel phenomenon in American political life."
scholar cannot be-nor should they be-brushed Hence it is not surprising to hear earnest voices
aside lightly. His doubts do reflect the feelings of raised against the expenditure of billions to mount
at least some prominent members of the scientific a flight to the moon and back. It can hardly be
fraternity. And, although Dr. Weaver singles out argued that twenty or thirty billion would not be
the moon program for criticism as a possible di- well, if not perfectly, spent for all the worthy enter-
version of resources that might better be used for prises Dr. Weaver lists in his dissent. But Dr.
social improvement, he is implicitly criticizing the Weaver's approach is really too simplistic. Would
idea of expending large sums on space programs the money be spent in the various valuable ways
in general, even though he grants the defense and that he enumerates? And if it were, would vast

prestige significance of the space effort. He is not progress on all fronts attacked necessarily result?
alone in his conservative philosophy. Indeed, it For example, in a federalized society such as ours
was the dominant philosophy, re space, civilian with varying local standards, would a nationwide
or military, during the Eisenhower Administra- pay hike for teachers necessarily raise the quality
tion, although Dr. Weaver's anxiousness to ex- of education across the country?

pend funds for social improvement was not a Many educators would argue that raising the

particular feature of the philosophy of that Ad- pay of the gifted teachers and driving out the poor
ministration. Indeed, the former President, con- teachers might be far more effective. Blanket ap-

cerned as ever with budgets, labeled the moon proaches don't really solve multifaceted problems,
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out. the moon expedition contributes to defense
(the more it does, the better, we say), interna-
tional political purposes and national prestige. It
can be added that it will also contribute to the
national economy through its demands for special
skills and services, and to technology through its
operational requirements.

As to its potential contribution to the store of
scientific knowledge, it is surprising to note doubt
in the scientific community. How can astrono-
miers, physicists, medical scientists, and all the
rest not be excited by quantum jumps possible
in their various disciplines? To sample the lunar
surface, to view the blue earth from afar, to gain
inevitable new understandincyof creation: HowGeneral Electric is studving feasibility of "walking,'"

machine concept, as shown above. The machine, can these achievements be anything but contribu-
which might be used on difficult earthly or extra- tions to the sum of science? Even irreversible
terrestrial terrain, would follow with its "legs" the failure would serve a scientific purpose, for it
natural movements of the operator sitting inside would tell us that we are bound to our planet andwhile protecting the operator from environment. itsnearconfines,andperhapswouldturnusin-

iatsoardnin an paerhapes wol turnev usoin-
not even in the regimented states we deplore. And ward towardagreaterwillingnesstoachievesome
surely, from a political point of view, the defeats of the aims Dr. Weaver lists in his demurrer.

of social legislation as mild as Medicare or aid-to- That the National Aeronautics and Space Ad-
educationsincetheadventoftheKennedyAd- ministration is conscious of questions such as
ministration are strong evidence of the sizable those raised by Dr. Weaver is evidenced by such
earnest,andpotentoppositiontosocialplanning current NASA enterprises as a summer seminar

on a national scale, regardless of the merits of the attheStateUniversityofIowa,IowaCity,where
arguments on either side. There is a certain aca- anumberofscholarsaremullingoverpossible
demic naivetintheexpectationthatthemulti- scientific problems that might be studied in the

billions Congress is willing to appropriate for spe- moon-exploration programs. This is doubtless a
cialactivitiessuchasthemoonprogramorde- worthy effort, but it would be regrettable if it
fense wouldbe sas ilyinvested in theenter- were expanded by NASA into a program de-
prises thatDr. Weaverand others suggest. signed to "sell" the moon effort to the scientific

Thisisnotparticularlysinister.Itisnferelya community. The lunar mission will fly on its own

fact of national life, especially during Democratic power. Its impact on science-and industry-
Administrations, which-again, regardless of the isobvious.

I CD Aside from questions of scientific worth, NASApolitical pros and cons-are less budget-oriented Asidmqueti n entiic orNS
and more of the persuasion that large-scale dra- people admit a certain nervousness over the
matic enterprises have national impact politically,
economically, and, in this new age, technologi-
cally, too. Of such stuff was the moon decision of
May 25, 1961, made. It was a decision fraught
with several kinds of risks. Not only is it possi-
ble that the Soviets might enter the moon race
in earnest, but it is also possible that our effort
might be a catastrophic failure, for reasons not
foreseeable now. Such a tragic failure could hob-
ble astronautics for decades, perhaps forever. But
the gamble has been decided on, and in the
main, it is an honest and worthwhile gamble,
clearly typical of the pragmatic society that
twentieth-century America represents. For ours
is not a.philosophical society, although it contains
distinguished philosophers. As Dr. Weaver points

9 (SP ICE D)IGEST /SEPTEU1BER 1962



Guidance by Babcock next generation of command guidance, for

For15yearsBabcockhasbeenamajobital rendezvous and space vehicle con-
supplier of command guidance and cor f rol. At all levels of technical sophistication,

abcock emphasizes light weight, com-
trol systems for the armed forces. Over _actness, reliability and economy. For long
100,000suchsystems, of constantly improv- r short range, analog or digital command,
ing sophistication and capability, have abcockhasthe know-howtosolveyour
guided unmanned aircraft such as the iace problem ontacto Iveting

ArmyAirorcOQ-3,te~avKDG2 *--~-~- uidance problem. Contact Marketing
Army/Air Force OQ-19, the Navy KDG-2, A1anager, M~ailing Station 720.
KD2R-5, KDB-1, XKD2B and others. Cus- * a rti
tom-designed Babcock systems control o MILITAR BABYOCKunmanned Signal Corps surveillance *1 . j P RO0D UCT SR Raircraft. LaCrosse, DASH, and AEC's re- D IVIS 1 0 V V HI
mote-controlled locomotives for nuclear 0
experiments use dependable Babcock. BABCOCK ELECTRONICS CORP.
equipment.NowBabcockisdevelopingthe 1640 MONROVIA AVENUE * COSTA MESA, CALIFORNIA



TAILOR-IVADE IiLITARY COIVPUTER SYSTEMS ... READY NOW

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

T HEjda~e Bendix Computer Division
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This is Boeing's "an-
thropometric-ergo-
metric facility"-a
work-measurement
machine which
simulates work con-
ditions in the
weightless state by
seating the subject
in a balanced ball-
bearing-mounted
chair, unable to
brace himself, and
pushing a variel of
levers, cranks, and
wheels. Scientists
then analyze amount
of and nature of
physical forces he
can exert without
the aid of g-ravity.
Data gained is
expected to help in
design of controls
and tools for use
in 2ero-G.

question of how long the virtually unanimous ing years, because despite the demonstrability of

congressional support the agency and its pro- its scientific worth. there is little doubt that the de-

grams have been getting will last. They know cision to shoot for the moon was a political de-

hoopla is not substance. They wonder what the cision. The effect will be monumental and it will

reactions to significant failures and slippages use up people, skills, and money at a prodigious

will be. These are important political questions rate. There is the danger-and it has to be recog-
with no pat answers. Surely in Congress there nized-that in the rush to the moon, the develop-
will be, indeed there already have been, sharp ment of important capabilities for defense opera-
criticisms of the "fallout" theory by which mili- tions in near space may be bypassed, with serious
tary space capabilities were to be largely filled as strategicconsequences.Positivestepstoprevent

by-products of the moon effort. The pressure for suchmilitary-technologicalsurpriseinspaceare

Administration attention to military space capabil- the responsibility of the Administration and the
ities is increasingly evident. Senator Barry Gold- Department of Defense. The Air Force is anxious

water, on the Republican side, and Senator to press forward with projects designed to ensure
Thomas Dodd, on the Democratic side, have both the logical extension of deterrent power into space.
been critical of soft-pedaling on this point. There

are other congressmen on Capitol Hill who con- Space
fide that the prime reason they have voted for

space expenditures is their assumption that the The LOVELACE FOUNDATION, Albuquerque,

new technology achieved will have military sig- N. M., which earned national fame through its

nificance, and that the military will be encouraged contributions to the selection of the seven Mer-

to cooperate with NASA and contribute to space cury Astronauts, will attack the problem of pre-

capabilities. mature aging, under a grant from the National

All in all, there seems to be a growing matu- Institutes of Health. The Foundation will study

rity in the space agency, represented by its current 500 human "guinea" pigs, their heart action,

increased willingness to think in terms of the kidney function, respiration, blood flow, and other

broad spectrum of national-particularly defense physical and psychological parameters, with the

-needs that can be served by its moon and aim of determining why some persons get "old"

other programs. The depth of this conviction will faster than others. Many of the subjects will be

have to be demonstrated, of course, in the com- airline pilots considered an "6lite physical group,"
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according to Lovelace spokesmen. Others will
include middle-aged executives. Some of the find-
ings will be fed into Lovelace's work with the
AF, NASA, and other special project people.

More Down to Earth Footnotes on the Space
Age, featuring cartoons and light-hearted text on
Astronautics by PETE BENTOVOJA and DON
BAILER, and released by the AEROJET-GENERAL
CORP., is now available. Write to Don Bailer,
Public Relations Department, Aerojet-General,
Azusa, Calif. . . . That close-up look at the
United Nations building relayed live to European
television viewers from New York via the TELSTAR

satelliteJuly23 as made ossible by a USAF
helicopter crew out of Otis AFB, Mass., flyino

NASA Project Mercury chief, Manned Spacecraft
Center Director Robert R. Gilruth, received Dis-Broadcasting Company crew. The shots were tingiished Civilian Service medal from President

made through the helicopter's door and trans- August 7. On hand, Astronauts Shepard and Glenn.
mitted via microwave transmitter from the S-61
to the Telstar control station. a hostile environment has been, until now, an

IndustrialResearchMagazineforJuly-August enigma to scientific investigators. But, undeniable
has some fun with an old science-fiction theme, evidence ofalarge native population had been
the study of human culture by an extraterrestrial monitored previous to the International Year.
expedition. From the piece, entitled, THE Dis- Our job, then, was to confirm these suspicions,
COVERY OF MANHATTAN MAN: "Being more or and if true, to study the population from an eco-
less familiar with all higher forms of life inhabiting social standpoint. . . . Despite the crowding of
the terresphere, our primary concern was an- many thousands of individuals into the inner
swering the question: Is there a living native city,agreatdealofsocialfreedomcouldbeob-
population in the region known as the Man- served.Andonlyduringwhatappearedtobe
hattan site? How these beings could exist in such mealtimesdidtheactivityreachthefeverpitch

during which some natives struck and trampled
others in a frantic scramble for the sparse food
supply.. . . On one occasion we witnessed a cere-
monial sacrifice, which took place as an integral
part of an otherwise typical morning ceremony.
After a distressing period of near-contact, two
natives apparently deliberately demolished their
conveyances, sacrificing both individuals. A tribal
official, who apparently was late for the cere-
mony, arrived in time to superintend the final
incantation. After flashing a red light for a mo-
ment, and waving frantically, the official sounded
an odd wind instrument. The two deceased com-
batants were carefully wrapped in sheeting and
removed. The balance of the ceremony was
quite normal. Clearly the population of the re-
gion has reached a semicivilized state and war-
rants much further study.. .

Reporters who have sweated through those
Mercury launches at Cape Canaveral will be
amused at the account by FRANK MCGUIRE in the
current issue of the Columbia Journalism Re-
view. Mr. McGuire recounts the semantic strug-
gles that have been features of some of those
prelaunch press conferences.-END
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Pattern of systems capability:

n d pruucLn of ICBM re-entry vehicle syster U

alled space vehicles for 24-hour commur' atellites anoi ioer missic
hermal-protection system for Project Ap * lies on neutralizing accide
-entry of nuclear reactors n Advanced leand combustion-chamb
,velopment oThese, along with nanagement-technical integration and outstan
g research-and-development facilities, are indicative of Avco/
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earned joint runner-up honors in the
color category in the Air Photographic
and Charting Service annual competi-
tion. Best color photo of the year is
shown on the cover of this issue of
AIR FORCE SPACE DIGEST. It was taken
by SSgt. Claude Holland at Cape
Canaveral and shows the booster for
Transit IV-A being readied for launch.
The photo above of an Atlas ICBM in
its gantry against a Pacific sunset was
made at Vandenberg AF3, Calif., by
ASC Richard Filakousky, using Ansco-
chrome film in a C-6 camera at 1 5th
second and f£I. Its companion winner,
at left, shows a crewman on a boom

x" ,V ~painting an American flag on the tail
of one of the presidential VC-137A
transports during servicing at Andrews
AFB, Md. The picture vas made by
A1C Derek C. Scoble, formerly sta-
tioned at Andrews, now in England.
lie used a C-6 camera with Ektacolor
Type-S film and shot at 1 100th of a
second at fS. In earlier competition,
Airman Scoble's photo was "Photo of
the Month" for July 1961, while Air-
man Filakouskv's dramatic shot of the

1 1s atlVandenber 1was December
1961's "Photo ofMthe Month."
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The Air Photographic and Charting Service

covers the world of USAF operations with

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

ISAF IN FOCUS
HE JOB of making a film record of day-to-day
USAF operations around the world falls to the
Air Photographic and Charting Service, one of the

subcommands of the Military Air Transport Service
NIATS). This film coverage ranges from simple docu-

mentation through aerial photographs to complex se-
(iential engineering photography.

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

One of the agreeable by-products of the unit's many
activities is an annual selection of the "Best Photos of
the Year," in both color and black-and-white cate-
grories. Winners and runners-up in both classes are
shown on these pages and on the front coverofthis
issue of Am FORCE SPACE DIGEST. Black-and-wihite photo of the year. *Deterreit lo ture,"

On Cover I, depicting the space-age wonder of a shot at Foirbc %FL Kan.. by AIC Shirl Haa. ihto ued a
Thor-Able-Star booster being readied to launch Transit C-6 enmera. PluL-X film at 1/100th at fH6. (-15 filter.

IV-A in the predawn hours at Cape Canaveral, Fla.,
is APCS's "Color Photo of the Year," a shot taken by B&W itirune,-np sIhow'l Thinderbi r& near Nellis AFB. Nev.
SSgt. Claude Holland, who used a C-6 camera and Piclure taken by APCS civilian emiployee Ken Hlackian

Kodacolor Type-S film. The setting was fl1 and the using a C-6 camera with Plus-X filn at 1 200th and f22.

film was exposed for twelve seconds, with the moving

gantry causing the interesting set of color streaks. This
photo was earlier chosen "Photo of the Month" for
September 1961.

On the page at the left are the two runner-up color
photos, while the black-and-white winner and runner-
up appear at the right. Airman Haas's black-and-white
"Photo of the Year" is a stern portrait of A2C Brattin,
a member of the 815th Combat Defense Squadron at
Forbes AFB, Kan. This photo was named "Photo of
the Month" for December 1961.

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

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

As we publish these prize-winning photos, Alm
FORCE /SPACE DIGEST salutes the continuing contribui-
tions of APCS and its far-flung personnel to photo-
graphic art and the Air Force mission-END
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"As managers in the Air Force. ie iust keep continuously

in focus that we work with imprecise safeguards against
inflexibility or carelessness. In contrast to private industrY.
ice have not the finite measuring stick of profit nor the 1(st
resort of bankruptcy as a way out"

No Alternative to Success

The Air Force'
unigement Revolutiuo

By John J. McLaughlin
ADMINISTRATIVE ASSISTANT TO THE SECRETARY OF THE AIR FORCE

EVOLUTION usually implies political and social operational commands. Also, the new Air Force
- upheaval. In the physical sense of the word, a Logistics Command received sweeping authority towheel makes a revolution and returns to a begin- procure all common-usage items and to provide logis-ning point. It appears that management of the United tical support for each weapon system throughout itsStates Air Force has returned to a strongly centralized operational life. Thus in the Defense Department

control, which existed before USAF became autono- today we now have a centralized-civilian control exer-mous fifteen years ago. cised by the Office of the Secretary of Defense (OSD)During World War II the Army Air Forces had been and a decentralized-military management within thelargely directed by its professional military leadership. Air Force commands.
In the following decade civilian influences dominated Within the AAF in 1946 everyone wanted a separate
the entire military establishment, reaching their highest Air Force, but there was decidedly less agreement as
point during the first Eisenhower Administration, to just what place should be found for the Air Staff

H. Struve Hensel was counsel for the Nelson Rocke- in relation to the top civilian authority. Assistant See-feller Committee which in 1953 authored many of these retarv of War for Air Stuart Svmington assigned the
changes. He became General Counsel for the Defense job of finding the answer to Eugene M. Zuckert, hisDepartment to implement them, and in 1954 wrote an Special Assistant. They hoped to avert the jungle of
article for the Harvard Business Review describing the jurisdiction entwining the civilian authority of the
decentralization of operations which gave greater pres- Secretary of War and the prerogatives of the uniformed
tige and power to the civilian Secretaries of the Army, War Department General Staff.
Navy, and Air Force. "Modern business practices. as After the war, the AAF wanted to structure its own
distinguished from government formalism and bu- organization to profit from the experience of its parent
reaucracy," he wrote, "are in the ascendancy." service. It hired the C. D. Cline Management Asso-

This civilian-oriented decentralized control was in ciates from Chicago to relate the Air Staff organiza-
turn overtaken during the late 1950s by technology, tionally to an independent Air Force. Other surveys
principally the ICI3M and the race into space. To come and studies were conducted, more notable among them
to terms with these advances, we have recently entered being the work of Professor Edmund P. Learned of the
a new and unusual phase of military organization. The Harvard Business School.
burden of power is moving away from middle manage- When the National Security Act of 1947 became
ment in two opposite directions: on one hand, to the effective, early relations between the Office of the See-
highest civilian levels centered around the Secretary retary of the Air Force (OSAF) and the Air Staff were
of Defense; on the other hand, to the soldier-scientists informal. There was a special "in-the-family" cama-
in the field. Last year, for example, the Air Force Sys- raderie between Secretary Symington and Gen. Carl
tems Command was given managerial control of new A. Spaatz, the first Chief of Staff of the United States
weapons from initial development to their delivery to (Continued oi page 102)
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A basic problem facing the designers of submersible,
sea-going, air-cushion, flying or space-seeking vehicles

is the resistance of the liquid or gaseous fluids through

which these craft must pass. The shape of the vehicle

becomes critical in determining its speed and efficiency.

o Research on fluid dynamic shapes at Douglas Air-

craft Division laboratories is among the most advanced

in the world. Included are studies and experimental

work relating to submarines, ships, subsonic, supc)

sonic and hypersonic aircraft, and manned re-eni

THE SHAPE OF SPEED space-planes. Also unda
present development ao iI

... AND WHAT DOUGLAS IS DOING ABOUT IT new computer methods oI

calculating the.potential flow and heat about arbitrry

bodies throughout the speed spectrum and solving the

various configuration problems which are involved.
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Douglas leadership in the above field has evolved from wide

experience in the design of aerodynamic vehicles over the

past 40 years. The advanced study of fluid dynamics is among

more than 500 research pro-
orams umnler way at Douwins. DOU LA





ar, flight-control systems, autopilot and stabilizer assem-

blies. o Most importantly, the new Aerospace Division offers
a sngl reponibiity, single source for complete electrohsigl -epnsbl 

-oh

draulic systems composed of reliable, compatible components

that is both engineered and fabricated to work together unde

stringent demands of a single quality control DA com

bined field engineering staff has been organized to serve cus

tomers in the United States, Canada and Europe. oi This dy-

namic group is prepared to work with you on your program

today. n Address: 3151 West Fifth Street, Oxnard, California
-A EIA aRAK aHO 

COMPANY'S 0,E



THE AIR FORCE'S MANAGEMENT REVOLUTION ,CONTINUED

Air Force, and it was also shared by Gen. Iloyt S. provided a new legal basis for the internal organiza-
Vandenberg, who succeeded General Spaatz in 1948. tion of the Air Force. It reaffirmed the authority of
Spaatz and Vandenberg were never "directed" to do the Secretary of the Air Force and fixed beyond dolll)t
aiiything other than what they and the Secretary had tIe principle of civilian control. The original unifica-
already agreed to do. tion law of 1947 was amended to limit the command

In 1948, the Air Force established the program power of the Chief of Staff, USAF, by striking out the
"Management Control throiugh Cost Control." This words "command over the United States Air Force"
heavy emphasis upon dollars vs. effectiveness had pre- and substituting the words "command over the Air
viously persuaded us to set up a military comptroller Defense Conmand, the Strategic Air Command, the
in the Air Staff. The Air Force was the first service to Tactical Air Command, and such other major coi-
do so, an innovation which the first Hoover Comnis- mands as may be established by the Secretary. . . ."
sion endorsed in 1949. In 1953 the incoming Administration gave further

On June 27, 1950, President Truman ordered US air impetus to subordination of the military influence in
and naval forces to help repel the invasion of South the Pentagon. President Eisenhower tended to advo-

cate greater civilian control of the Department of De-

JloJe. McLaughlin, 13, hasbeen fense. In a letter to Congress in April 1953, he stated:

il nistrative Assistaitt to e:rriy "Basic decisions relating to the military forces must

Scretary of ie Air Foice, having be made by politically accountable civilian officials.
(SI appointed to that post by Conversely, professional military leaders must not be

Stuart Siioongton whe'n the De- thrust into the political arena to become the prey of
pactinet of the Air Force was partisan politics."
ctablisched in September 1947. A In June 195,3, leorganization Plan No. 6 raised the
notce of Bfrooklyn, N. Y., he en- number of Assistant Secretaries of Defense from three
tc'ncd govermolnt sievice in 1940, to nine, and added a General Counsel. The intent ofmid (sait Navit dlnt/(liring Worddndlthis reorganization, based on the Rockefeller report
War II. e recciced USAF's Ex- endorsed by the President, was to clarify the lines ofrejiti6al CitisianSerie Atoard atuthoritv within the Dol) by strengthening civilian

i5aise publishrd in the cuirct issue of the Air University control. Secretary of Defense Charles E. Wilson in-

Qu'ar.terl i lt hniew. plnetented Reorganization Plan No. 6 to make the serv-
ice secretaries "trutly responsible administrators."

Professional military inflitence was firtlier de-
Korea. Oir carefully nurttired Management Control emphasized by legislation passed in 1954. Public Law
hrmougi Cost Control made a 180-degree turn as the 562 (83d Congress) added two more assistant secre-

Air Force underwent successive accelerations with taries to each military department, making four for
little regard to cost. From a starting position of forty- each. The Air Force Organization Act of 1951 was

iglit paper wings (actually about forty-two wings) amended to require that on( of the new assistant see-
and 416,000 men in July 1950, the Air Force expanded retarics "siall be designated Assistati Secretary of the
to seventy, then to cighty-seven wings. It was ordered Air Force for Financial Management and may also act
to beef ii) to ninety-five vings and 1,061,000 men Iby as Comptroller of thIe Air Force, if so designiated by
July 1952. In October 1951 the Joint Chiefs of Staff tit' Secretary of tIte Air Force." Similar legal provi-
st a goal for furthir expansion to 143 wings, later sions weretinserted into statitory reglations of the
triiied to 137 wiigs. Army and Navy. In February 1955, the Secretary of

Informal administration of the USAF on a first-name the Air Force establisheld anl inprecedented command
basis began to disappear. To cope with the explosion line in Air Force organization charts to make his
in manpower, materiel procurement, and installations, Assistant Secretary for Financial Maiagemenit "respon-
it becane iecessary in 1950-51 to construct new chat- sible for directing and supervising the Comptroller of
oCls of command and coordination between the OSAF the Air Force."
uind the Air Staff to pertnit orderly consideration of Such a denartire froit chlain-of-coiittand procedure

policy. was dictated by the iiiportance placed upon civilian-
A More formal relationslip between the Secretary dotlminated itattagemient, which the( Administration be-

tt the Air Staff was dictated by another compelling lieved cotild be efectively attained through control of
reason. Congress was strongly moved to give clearer the bdget. -it a broader seise than had been at-
statutory basis to civil-military relationships notoly telipted six Nears earlier, imanageient control through
itt the Air Force bit throughout the Pentagon. The dollar apportionient achieved some success in the
lines had become blurred in the protracted -36 hear- years 1953-57.
ings of 1949 and the MacArthur hearings of 195 t when in 1955 national defense expen(litures dipped to
the sight and sound of hih-rankiig military leaders 835.8 billion, the lowest figiire since before tIe Korean
publicly taking sides oi controversial national and mili- conflict. Principal credit for the economics should
1;try policies had become disquieting. properly go to the "vice presidents" of OSD. Uninflu-

Shortly thereafter, so that the civil-military relation- enced by service ties, they swept away many cobwebs
ship could not possibly b i misunderstood, the Organ- of vested interest.
itzation Act of 1951 (Public Law 150, 82d Congress) (Cottitued ot pge 105)
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Positive control of hot gas flow
essential element in dependable cartridge starting
The Sundstrand Cartridge-Pneumatic Starter now sive stages. The first stage establishes and con-
being delivered to bases throughout the free trols the burn rate of the cartridge, and delivers
world has been designed to provide complete optimum mass flow of gases to the second stage
operating safety consistent with the highest de- for performance requirement. Through the use of KC-135
gree of reliability. The advanced design of these correctly sized and shaped nozzles, the second
starters is a direct outgrowth of Sundstrand's stage pre-expands the flow delivered and estab-
research and development experience in hot gas lishes the optimum pressure ratio.
technology related to various APU systems for These advantages of hot gas control are realized
missile and spacecraft. . I . mass flow and burn time can be established

The key to the successful development of this independent of nozzle sizing. . . nozzle pressure
new concept has been the adoption of a modular can be varied from 1:1 to 41:1 without affecting
design that incorporates positive control of hot burn time of cartridge . . . all cartridge gases are
gas flow. Since the ammonium nitrate cartridge used to drive the turbine. .. variation in tempera-
propellant burn time varies with temperature and ture from -65 to 160F will cause only slight
pressure, each of these variables must be closely variation in nozzle pressure ratio. F-o
controlled for efficient, reliable starting. This advancement in hot gas technologyplus in-

The hot gas circuit of the Sundstrand Starter herent turbine overspeed control and overpressure
incorporates a pressure limiting valve in parallel protection makes the use of the Sundstrand
with a fixed area turbine nozzle. The resultant Cartridge-Pneumatic Starter the reliable and safe
effect is a variable area nozzle to the gas stream method to start aircraft engines. The modular
which controls the cartridge pressure to a con- design provides the configuration flexibility to
stant value and minimizes the change in turbine adapt the basic starter to your aircraft installation
pressure and burn time. requirements through minor alterations to the

The latest design advancement accomplishes static elements. More detailed information is C-s35B
positive control of hot gas in two separate succes- available at your nearest Sundstrand office.

SUNDSTRAND AVIATION
DIVISION OF SUNDSTRAND CORPORATION, ROCKFORD, ILL.

.. . leader in secondary power systems

Facilities in: Rockford, Illinois; Denver, Colorado; Pacoima, California-District Offices in: Arlington, Texas;
Hawthorne, California; Dayton, Ohio; Seattle, Washington; Stamford, Connecticut; Washington, D.C.
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N0OW YOU CAN lake 11 Willi YOU

Nowhere is too remote for the new TE signed relief, burst and blowout features
9021, Adel Portable Pressure Gauge Cali- make it safe as a baby. * You'll find it
bration Unit. It calibrates any gauge you eminently portable and just as tough. AEcan carry it to. * It calibrates with 0.1% You can drop it as much as eight feetaccuracy on gauges up to 10,000 PSL. In -and it won't even notice a thing. D IV IA S EIOLN
temperatures from 0* to 120' F., its 6 * This unit meets government military G N R LM T L
master gauges give maximum operating acceptance specifications -and can be CORPOR AT ION

4k b operformance throughout the 0 to 10,000 shipped completely in a "Lox-Clean"
Intensifier Container, 17.25" L by 11.5" W P'SI range. Its smngle unit intensifier with condition. There's a lot more we'dlikle
by 11.28" H, Wt. 37.2 Ibs. -and Accessory integral manifold means not a whisper of to tell you. * Write us at: Flight SupportStorate Containers, each 21.0" L by 17.5" a leak, even with Helium (intensification Division, 10777 Vanowen Street, Burbank,,7 by 152'5" H, combined Wt. 42.0 lbs. ratio: 1 -10 up to 10,000 PSI). And de- California, P.O. 21131, TRiangle 7-2611.



THE AIR FORCE'S MANAGEMENT REVOLUTION CONTINUED

Management Control through budget control in the critical portions of his resources and for approving in

Eisenhower Administration had no sooner built up a detail his project decisions.
The trend of the past few years must be reversed.fullheadofsteamthan,likeitspedecessorof1948-49, Authority and responsibility must be delegated together.

it began to be overtaken by events. Early in 1954 the The authority must include control of all resources re-
Von Neumann "Teapot Committee" had completed a quired to get a job done, and the opportunity to stand
prophetic report. Development of an ICBM that could or fall on the basis of competence to make sound de-
carry a compact nuclear weapon was now feasible. In cisions. Higher headquarters must limit the direction

which they give tbeoperating echelons to general policy
August 1954, the Air Force established the Western hiclgdance. Theoperating levelsit efrel
Development Division and a month later contracted from the present unending demands for information on all
with the Ramo Wooldridge Corporation to exercise minutiae of all phases of their activity.
broad technical management authority in expediting
Air Force ballistic missile research and development. The Stever Committee was "convinced" that a prin-

The Western Development Division under command cipal reason for our long weapon development cycle
of Brig. Gen. Bernard A. Schriever was given impor- as compared to the Soviet Union's was "the failure of
tant ad hoc authority over many functions performed each echelon and organization to trust lower echelons
by the Air Materiel'Command'and the Air Research . . . and to discipline itself to do its own job well and
and Development Command. The requirement for not to meddle with others." As a case in point, ARDC
concurrent research, development, testing, and pro- had reported in 1958 that weapon system cycles from
curement began to overshadow the need for economy, concept to operation took ten years, that the cycle for
although for a while they continued alongside one an- large capital facilities ran from four to fourteen years.
other in not-so-peaceful coexistence. To be sure, AMC The Stever Committee in effect was attacking a
people continued to perform certain contracting func- basic DoD management concept reflected in Mr. Hen-
tions, but they did so under the management direction sel's argument of 1954 that there was a "need for gen-
of ARDC. In time, the functional relationships be- eralists" in the Department of Defense who could
tween AMC and ARDC became clouded. blend into a single decision the knowledge and experi-

Reports of Soviet progress in ballistic missiles at this ence accumulated by "specialists." By 1958, hovever,
time gave impetus to the US national ballistic missile technological breakthroughs had enforced a different
program, culminating in award of the highest presi- approach.
dential priority in the fall of 1955. Two years later the The Reorganization Act passed by Congress in 1958
first Sputnik was sent into orbit. By 1958, manage- took account of the diffusion of R&D authority and
ment difficulties began to center on the missile and responsibility. In establishing the Director of Defense
space development programs. The civilian-oriented Research & Engineering, the legislation recognized the
defense management found itself ill-equipped to cope greater need for a scientific expert with a knowledge
with technology. In fact, the enlargement of the imme- of management than for a management expert with a
diate staffs of the Secretaries of Defense, Arm', Navy, knowledge of science. To reinforce this trend, in 1961
and Air Force to twenty-five, each with additional Secretary of Defense Robert S. McNamara gave Re-
deputies and special assistants, which had taken place search & Engineering a second statutory position by
in 1953, had not speeded up all essential business of designating the Deputy Director of Defense Research
the Department of Defense. & Engineering as an Assistant Secretary of Defense.

At the top governmental levels, Dr. James R. Killian By February 1959, vhen the Reorganization Act
and Roy Johnson were brought in to give unity to the became effective, the civilian "vice presidents" had
accelerated effort in basic and applied research. At the been cut down in number, OSD losing two, each serv-
service level, project direction began to be decentral- ice one. Furthermore an Assistant Secretary of Defense
ized. "Systems analysis" became the order of the day was enjoined from issuing orders to a military depart-
in the management of many technical military pro- ment unless the Defense Secretary specifically dele-
grams. gated such authority to him. The new law also re-

Systems acquisition in the Air Force achieved good stored considerable power and prestige to the Joint
success, although some basic shortcomings persisted Chiefs of Staff. The Chairman was given increased
because program directors in the field had to spend status, and the Joint Staff was enlarged from 210 to
altogether too much time reconciling their authority 400 officers.
with the divided control existing between ARDC and The Secretary of Defense delegated to the JCS oper-
ANIC. ational direction over the unified and specified coin-

In June 1958, an ad-hoc committee on research and mands. Over-all it meant that the pendulum of power
development headed by Dr. H. Guyford Stever, Chief had swung back to a more central point after a decade
Scientist, USAF, reported to Gen. Thomas D. White, of diminution of the professional military man in gov-
Chief of Staff, on the problem of authority resting erinent councils.
within one group of men while the bulk of knowledge To those concerned that increased authority granted
anl experience resided in another: to the Joint Chiefs of Staff would give rise to a "Prus-

TietypicalAirForceR&Dprojectofficer, wvhohas sian general staff," it should be pointed out that the
The typca Airv Forc R&Dlai projectr officernwh hasate

the responsibility for bringing a technical development newlaw gave thecivilian Secretary ofDefensegreater
or weapon system into being, has above him too many authority overserviceroles,missions, and budgets and
officials who have or assume authority for controlling (Continued on following page)
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THE AIR FORCE'S MANAGEMENT REVOLUTION CONTINUED

also spelled out his authority to engage directlv in Air Force as in the other services, he is the "outpost
military research and development. of the Chief Executive and a representative of the

At the Defense Department level, there was also in- political party whose policies he is to pursue."
creasing interest in the concept of functional force The Secretary's role includes management of all Air
groupings whose history properly begins with the rec- Force missions plus the responsibility of acquiring
ommendations of the first Hoover Commission in 1949. weapon systems. It has thus become necessary for him
Dr. James R. Killian in 1956 criticized the existing DoD to evaluate Air Force systems acquisition proposals
organization in testimony before the Symington "Air- consistent with program packaging evolved at the Sec-

power" Subcommittee: rctary of Defense level.
To this end, in July 1961, the Air Force established

the Designated Systems Management Group and the
The military task no longer divides up neatly into SystemsReviewBoard,xwithamembershipoffifteen.

three mission areas, defined by the vehiclethe fihting
man rides in. . . There are no loner any natural including the highest statutory civilian and military

boundaries which cannot be penetrated by comprehen- officials. The DSM1G replaces the Air Force Ballistic
sive offense, and our defense against this . . . threat Missiles and Space Committee, and provides a formal
does not separate naturally into three parts but requires method of applying the collective judgment of senior
new. functional-type military organizations to do the job. Air Force officials to assist the Secretary in discharg-

ing his R&D and production responsibilities.
The functional forces idea found acceptance in At the present time twelve systems are under the

recommendations to President-elect Kennedy in De- DSNIG concept-"red-line procedures" in the Air Staff.
cember 1960 by a committee headed by Senator To each is assigned a Systems Staff Officer (SYSTO).
Symington. He serves as the "Washington representative" for the

Shortly after the new Administration took office, System Program Director in the field, who actually
Secretary McNamara initiated 130 penetrating studies manages the program. Timely and reliable cost and
of defense activities. Out of these studies emerged package program data are being produced by this new
further changes in the management of national de- system.
fense. In addition to the Defense Communications There may be complaints about DSMG operating
Agency established by Secretary of Defense Thomas out of channels." but not because it has failed to work.
S. Gates in 1960, a Defense Supply Agency and a De- As we look back, military history demonstrates that
fense Intelligence Agency have been established. The "normal staff action" generally got sidetracked for the
US Strike Command has been created, combining really big projects. This happened during the war
much of the Army and Air Force tactical capabilities. when the Manhattan Engineering District was given

Beginning in FY '63 the Department of Defense a job and 82 billion to bring in the atomic bomb. It
appropriation (.S48 billion) will be divided among happened in 1954 when the Western Development
nine "program packages": Central War Offensive Division was set apart from ARDC-ANIC channels to
Forces, Central War Defensive Forces, Reserve and produce an ICBM, and in December 1956 when the
National Guard Forces, General Purpose Forces, Sea- Navy Special Projects Office assigned top priority to a
lift and Airlift, Research and Development, Service- ballistic missile that could be fired from a nuclear sub-
\vide Support, Classified Projects. and Office of the marine. The Air Force, in fact, is itself a historic
Secretary of Defense. Significantly. each fiscal pack- example of "abnormal" organization that was created

age will contain all military programs contributing to to capitalize on a decisive new idea.
the same function, regardless of which service "owns" Special handling of critical development programs
the function. is now a defense-wide practice. Only a few weeks ago.

We have sought to translate the functional force con- on July 30, 1962, the US Army announced that the
cept into Air Force organization. In April 1961, the newly organized Army Materiel Command would
Air Force Systems Command and the Air Force accord "exceptional treatment" to the Nike-Zeus anti-
Logistics Command were established. Both acquired ballistic missile and to other high-priority programs
complete managerial control over their specialized in order to shorten development cycles.
areas of interest. Concurrently ,the Office of Aerospace Air Force managers are not among those who regard
Research was activated in Washington with direct consistency or normal procedure as virtues apart from
access to the Chief of Staff, USAF. results. One may recall the classic example of the Army

The inherent philosophy of President Kennedy's Commissary General who in 1898 bitterly complained
plan has also found its way into OSAF-Air Staff rela- when the Spanish-American Var came along and dis-
tions. The Chief of Staff is directly responsible to the rupted his splendid organization. He had simply lost
Secretary of the Air Force for the effectiveness of the sight of the purpose of his organization which was to
Air Force and its preparedness for military operations, prepare to meet the ultimate test of war.
and the Secretary's role is being shaped around the As managers in the Air Force, we must keep con-
establishment of policy and the review of performance. tinuously in focus that we work with imprecise safe-
As Leonard D. White suggested in his Introduction to guards against inflexibility or carelessness. In contrast
the Study of Public Administration, the Service Secre- to private industry, we have not the finite measuring
tary intangibly personifies the ultimate supremacy of stick of profit nor the last resort of bankruptcy as away
civil leadership over the military establishment. In the out. We have no alternative to success.-END

106 AIR FORCE Magazine * September 1962



ANO THERIN

DEPTH MANAGEMENT
IN ACTION

BIGGER JOBS FOR A PAIR OF ACES
R. E. Galer and Chance Vought's Crusader. A new two-place tential as a solution to tomorrow's problems. Chief of the
version of the Crusader is the Navy's first supersonic, carrier- Crusader program for LTV is R. E. Galer, Vice President and
capable trainer with provisions for schooling pilots in the use General Manager of Chance Vought's Aeronautics and Missiles
of guns, rockets, bombs and guided missiles. The F8U-2NE- Division. A pilot who fought in World War II and Korea, retired
latest in the Crusader tactical series - can handle the largest Marine General Bob Galer shot down 11 enemy aircraft in 29
enemy bomber, any time, in any kind of weather, and recently days, earning 20 decorations including the Congressional Medal
added striking power now gives the 2NE attack capability. of Honor. Before joining LTV, he helped conceive the Polaris
Fighter for fighter, the Crusader has logged more flight time Missile concept and what now is the Pacific Missile Range. By
than any other 1000-mph aircraft in U. S. service. Its basic combining this caliber of management in depth with proved
design furnished the reliability and flexibility which permitted technical competence in aerospace, communications, elec-
boosted performance at minimum cost in each successive tronics and consumer products, LTV is furthering U. S. progress,
model, and these same features give the Crusader great po- security and well-being.
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In just 68 seconds from brake release this twin-jet



AA

Based on world meto limbrecords set in February, 1962.

Northrop T-38 will be 6 miles high*
The supersonic T-38 trainer can reach operational altitude high altitudes - at least 55 minutes out of every flight hour.
faster than most high-performance fighter aircraft. And it High-performance characteristics such as this enable the
can operate above 55,000 feet. This rapid rate of climb T-38 to materially cut the total training time of pilots for
can give instructor and student far more training time at advanced supersonic aircraft.



Our century-especially the crisis-packed years since
the end of World War II-has seen the greatest expan-
sion of human scientific understanding and techno-
logical skills in the history of mankind. This "boom"
promises to continue; man may even create living
matter and true "thinking machines." Two major
points emerge in analyzing such a future:

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

* There must be a concerted effort to create under-
standing among the public of the content and

portent of the scientific-technological explosion.

The Science-Techng

'BOOM

By J. S. Butz, Jr.
TECHNICAL EDITOR, AIR FORCE/SPACE DIGEST

A IATION stands on a technological height today
that most experts couldn't foresee fifteen year
ago.

In 1947, jet-engine technology, the molding force
of the past decade and a half, was still struggling with
its first generation of pover plants. The first US jet
flight of the Bell XP-59, powered by the General Elec-
tric 116 engines of 1,600 pounds thrust each, had taken
place only five years before, in October 1942. Jet en-
(Tines were producing only about two pounds of thrust

per pound of engine weight and they gulped fuel at
the discouraging rate of more than twice that of the

piston engine.
Early in 1947 the sound barrier was still a "barrier."

The critical factors in supersonic stability and control
were imperfectly understood. Few were daring enough
to predict sustained operations of supersonic aircraft
during the next decade or so.

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

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

(Continued on page 113)
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Airborne Navigation * Ground Support *
Radar and Surveillance * Space Radars
for Altitude, Rendezvous and Velocity*
Microwave Instrumentation*Air Traffic
Control * Data Processing and Display

LFE qualfications for major system assignments only begin * strong technical ability, experience and creativitywith the companysproved record in Doppler navigation - * rigid adherence to schedules and specifications
and with ground radar systems, both air-transportable * arecord of quality and reliability
and vanized. * programmed cost control
And asolid record of achievement in random access storage And LFE welcomes an opportunity to document the capa-and display devices - exemplified by the new command bility of scientific, technical, administrative, and managerialcenter systems now on the job with the government -is personnel. LFE's facilities measure up inevery waystillhbut asmall part ofthe complete capability and each product, each system is designed for growth
LFE Electronics brings these all-important attributes to capability so that the ultimate performance limits will stay
any systems assignment: ahead of the most advanced applications.

& LFE ELECTRONICS
SYSTEMST A DIVISION OF LAOAOYFOR ELECTRONICS, INC.

Bostn 15 Masachuett



Scott put the LIFEGUARD on the B-52
A Scott Portable Oxygen Assembly stands by the aircraft commanders, pilots and

crews of the nuclear-armed B-52 "Superfortress" at all times. These compact, light-
weight units provide dependable auxiliary breathing protection for individual crew-
men, giving them complete mobility within the aircraft. They also meet emergency
conditions in the event of cabin pressure loss or failure of the aircraft's oxygen supply.

The B-52 Portable Oxygen Assemblies are typical of Scott's capability in the
research and development of versatile environmental control and life support sys-
tems to meet fast-changing requirements in aviation and aerospace fields.

By using a unique conceptof integrated components, Scott has achieved opti-
mum proficiency in meeting the exacting space envelope requirements for environ-
mental control systems in many of today's advanced weapons systems. This concept
has further resulted in reduced lead time, lower costs, and a much higher degree of
configuration flexibility.

To find out how Scott can help you meet the challenge in the air and in the

Stt Portable Oil-en Asenm space beyond. send for the free booklet: "Preparing for Tomorrow-Producing on

bh1es are used b the aircrew ScheduleToday".
of the Boeing B-52 "Superfor-
tress". They also protect troops SCOTTAVIATIONCORPORATION
and] aircrew of the Lockheed SCT-V A I N O P R T O

C-130 B and the BoeingC-135 DEPT. G-92 LANCASTER, NEW YORK
t-130 BrandpothesBoeing.C-13 Export: Southern Oygen Company, 3 West 57th Street, Ne York 19, New York
troop transports. West Coast Office: Fulton-Ventura Building, 13273 Ventura Blvd., Studio City, California

Great Britain Affiliate: The W alter Kidde Company, Ltd.



THE SCIENCE-TECHNOLOGY ' MCONTINUED

its first flight. This remarkable aircraft, made of thin- population of six billion, especially when half of it isgauge steel rather than aluminum, will glow during born within the next forty years. The same is true o',000-mph flight as its skin temperature stabilizes at thegrowthofknowledge. Conservatively. between
about 500'F. The air entering its six General Electric four and eight times more technical and scientific iii-
YJ93 turbojets will be hotter than the exhaust on some formation is expected to be available in 1982 than to-
older engines. (lay. And if the world is able to adjust to this situation

Today the speed and performance of all high-speed in 1982, the conservative estimate again is that. in
aircraftreflects the fact that jet engines now produce another decade, it will face a librar of knowledgo
in the neighborhood of eight pounds of thrust per somewhere between twenty and thirtytimesgreater
pound of engine weight. Their specific fuel consump- than it was in 1962.
tion is less than half that of the 1945 jets. For most people such a world is as unfathomable as

There is more to come, however, much more. Some if it were on another planet. Certainly anyone who
believe that aviation is about to experience its most cherishes a particular current economic. political or
rapid advancement yet (see Am FORCE, June, page 33). social system, much less his own privacy. must view
Most engine companies believe that it is now possible the prospects of these "explosions" with apprehension.
to build turbine engines delivering fifteen to twenty Massive changes in human institutions seem inevitable
pounds of thrust per pound of engine weight. New in accommodating such fundamental changes in our
regenerative design techniques are expected to reduce environment. The population and knowledge "explo-
fuel consumption on some types of turbine engines by sions" will be the equivalent of a series of major wars
thirty percent, moving them into the diesel class. Sig- or the coming of another ice age in disrupting life as
nificant advances are predicted in materials and struc- we know it now.
tural design. Major advances in aerodynamic efficiency The changes are coming so rapidly that for the first
for high-performance aircraft at all flight speeds and time the generation now running the world cannot
altitudes will accrue from the variable sweep-wing, escape the "long-term" consequences of its actions.
now under development. Many engineers believe this It is no longer possible to hand most of our problems
device will ease the over-all aerodynamic design prob- on to our children. Most of us alive today will live
lem more than did flaps and slats. to face a revolutionary future of our collective making

At long last effective VTOL aircraft seem possible. No one has any hope of predicting where this adven-
Most experts in this field expect them to become oper- ture will end. But a brief review of the technical his-
ational during the next decade. The X-15 has pushed tory of the past few decades and a rough appraisal
flight speeds to 4,100 mph and altitudes over 300,000 of current knowledge can provide some sensible guide-
feet. And most people familiar with high-speed air- lines for the future.
craft design believe that it will be possible for one- Nuclear Physics: The vastness of the coming rev-
stage aircraft to fly themselves into orbit within ten olution in science and technology can be amply illus-
to fifteen years, using air-breathing engines most, if trated by a brief look at the field of nuclear phsics.
not all, of the way. Progress in nuclear physics has already transformed

Despiteitsgreatgains, aviation technology has not ourworld. Yet, knowledge of the atom is still rudi-grown as rapidly as it might have. It has been ham- mentary. But the stage is set for a rapid change. Many
pered by the lack of a constant government policy and more competent men are working in this field than
a firm long-range plan. Virtually all technical projects ever before. They have better financial support than
have suffered from traumatic changes in economic and ever before. Every sign points to the prediction chat
political support. Some went through several go and in the next two decades there is much more knowl-
no-go cycles before they were completed or canceled. edge to come.

Today aviation's economic and political problems Nuclear physics today is built on the foundation of
are increasing even while technological problems are the laws of quantum theory. The detailed formulation
being solved. They have the power to stunt growth of these laws occupied physicists during the first quar-
more than at any time in the past. ter of this century. Max Planck in Germany first pos-

The primary fact about the current situation is that tulated themin attempting to explain the mechanism
aviation is no longer the pacing technology for most of heat radiation. He took a radically new step in
of industry. Its theoretical and practical problems are assuming that radiation energy consisted of finite par-
no longer the most challenging. Aviation is now just cels, which he called "quanta." Independent evidence
one of many technologies on the threshold of advances that Planck's quanta concept was valid was provided
which were completely undreamed of two decades ago. by Albert Einstein's 1905 paper on the photoelectric

Technical and scientific knowledge is "exploding" effect, which earned him the Nobel Prize.
even faster than the population. It is expected that The late start of atomic theory is illustrated by the
the earth's human population will reach 6.2 billion or fact that it was 1911 before the inside of an atom was
so by the year 2,000, or about double today's figure. accurately described. Lord Rutherford, in Great Brit-
But the store of human knowledge is doubling every am discarded the theory that the atom was some-
five to ten years. It is difficult to say which phenomenon thing akin to a solid ball. He saw it as a virtually
is the easiest to visualize and/or to understand in terms empty sphere with an unbelievably small core or
of consequences. Few people are equipped to predict, nucleus surrounded by rings of even smaller electrons.
in even the simplest manner, the effects of a world (Continued on following page)
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THE SCIENCE-TECHNOLOGY 'BOOM' CONTINUED

Rutherford's description changed man's concept of suggested that our idea of reality may have to give
matter forever. way to complementarity: the idea that everything in the

In 1913, Nils Bohr of Denmark first applied the world has two sides, of which we can see one or the

quantum theory to Lord Rutherford's ideas of atomic other but not both at once."
construction. Bohr's results conflicted inmany ways Barely fifty years after the atom was first described

with the accepted laws of physics, but he had con- physicists are at the doors of a fundamental under-

structed the clearest mathematical picture of atom standing of matter, understanding that will dwarf all

functioning yet achieved. Refinements in Bohr's orig- nuclear development to (late.
inal theory were made during the next fifteen years Electronics: Similar momentum has built up in all

or so, until a set of consistent laws were formed. These fields of science and technology. For instance, the

laws of quantum theory have 'been described by the dynamic growth in electronics rivals, if not surpasses,

prominent physicist Professor Otto Frisch of Cam- that in nuclear physics. Today's thumbnail-sized micro-

bridge University as "the greatest revolution in phys- electronic circuits, automatic tools for precision manu-

ical thought since the time of Galileo and Newton, facturing, computer-run air defense systems, and other

even more so than the theory of relativity." notable achievements provide a deceptively primitive

The first splitting of the atomic nucleus was accom- preview of the electromagnetic systems envisioned for

plished in 1919 by Lord Rutherford when be broke a the next two decades or so.

piece out of the nitrogen nucleus. The neutron was The great surge began in World War II. Radar,
discoveredin1932 bJames Chadwick at the Caven- computers, and other new electronic devices grew sud-

dish Laboratory in England. In the same year, the first denly out of the radio technology that had developed

cyclotrons were built in England and the United States. slowly but steadily after the invention of the triode

These devices enormously speeded up experimental vacuum tube in 1906. Military necessity catalyzed the

research and progress in nuclear physics. The next industry into a growth that shows no sign of dis-

high point was reached when Enrico Fermi performed sipating.
an original series of experiments in Italy and the US Today the sales volume of the electronics industry
that culminated in the first controlled fission of uran- is estimated at 811 billion a year. It is credited with a

inm, in a squash court at the University of Chicago grovth rate five times higher than that of the national

on December 2, 1942. economy. Its (ynamism is shown by an estimate of a

The Manhattan Project produced the first nuclear major manufacturer, the Raytheon Company, that

weapons and laid the foundation for the secret indus- eighty percent of its business is in products that were

try at the heart of the US policy of deterrence. The not in existence in 1952.
first H-bomb was exploded in 1952. Since then great The civil fallout from military-sponsored electronic

efforts have been expended in the US and the USSR developments is perhaps greater than in any other

to reduce the size of fission and fusion weapons and to field. Despite the fact that electronic guidance, com-
increase their explosive yield. munication, control, and computation devices are the

Efforts to generate power with atomic energy have cornerstone of all advanced military systems, indus-

not matched weapon production and development. trial and commercial equipment account for about

This is especially true of the US vith its large indus- half of the industry's business. This even split is ex-

tries producing fossil fuels-coal and oil. The Soviet pected to continue vith both military and commercial

Union operated the first atomic power station in 1954. sales increasing steadily.
Great Britain followed in 1956 with the Calder Hall In 1945 it was clear that major progress was impos-

station and the US began commercial nuclear power sible if component and circuitry sizes were not re-

production in 1957 at Shippingport, Pa. duced. Military requirements calling for smaller
However, progress in nuclear theory and experi- equipment to perform more tasks-more precisely and

mentation has been steadily advancing. Neutrons, pro- more reliably while consuming less pow'er-could not

tons, and electrons are no longer considered the ulti- be met with existing hardware. Significant reduction

mate construction particles of matter. At least thirty in circuitry size began in 1948 with the discovery of

fundamental particles now have been isolated. Physi- the tiny, semiconducting transistor to replace the

cists believe that they are getting close to a clear vacuum tube. Shortly thereafter a miniature circuit

picture of how these particles relate to one another was usually defined as one having ten or twenty
and how they control the structure of matter. There equivalent components to the cubic inch. Today.min-
are strong suspicions that these particles all have a iaturization has advanced to incomprehensibility for

dual nature, for they clearly exhibit wave properties the layman. The smallest devices are usually termed

as well as the properties of particles. Intense efforts "micro" and they must contain more than one thousand

are being made to explain this duality. Professor Frisch equivalent components per cubic inch to be worthy

describes some of the deeper implications of these of the name.

efforts, ". . .some important new ideas have come in-to This advance has been brought about by the devel-

existence as a result of -trying to reconcile the wave opment of extremely refined methods of accurately

aspect and the particle aspect, and philosophical ques- depositing thin films of various conducting, semi-

tions, touching for instance, the validity of the prin- conducting, and insulating materials on thin base mate-

ciple of causality (the doctrine that everything has a rials. These layers of materials, a few microns thick,

precise cause), have to be tackled. Indeed it has been (Continued on page 117)

114 AIR FORCE Magazine * September 1962



"13

Twice the load ... half the seat-mile cost
Sikorsky's twin-turbine S-61 carries twice the pay- have averaged only 86 per seat mile. Sikorsky is
load of its piston-powered predecessor, the S-58. currently designing advanced helicopters that will

Even better, it cuts seat-mile cost by half. (Seat-mile reduce this figure even further.
costs have been halved with each new Sikorsky de- This emphasis on engineering progress has always
sgnfrom the S-51 through the S-55, S-58, and S-61). characterized Sikorsky design. It is one of the many

To date, operating costs for the 28-passenger S-61 reasons for Sikorsky leadership in vertical flight.

US iko rsky A ircraft DIVISIONOFUNITED CRAFTCORPORATION

STRATFORD, CONNECTICUT



COASTTO COASTINTHREE DAYS
U.S.A.C. welcomes tighter Defense Department shipping schedules. Prior

to July 1, in preparation for MILSTRIP, it stepped up its maintenance pro-
gram, purchased new trailers, augmented its fleet of sleeper units, completed

intensive studies of transit time on every shipment handled in the six pre-

ceding months. It hired more men, speeded up driver training. It gave older

drivers refresher courses with special emphasis on the new requirements. It

notified Defense Traffic Management Service offices that pickup service on

priority loads would be available 24 hours a day, seven days a week.

Result: Highest priority military cargoes now move from Coast to

Coast in three days, with corresponding reductions in time on shorter hauls.

U.S.A.C. is happy to be a heavy-specialized hauler able to gear up to meet

more stringent demands from the Armed Forces. All classes of shippers will

share in the benefits.

U.S.A.C. TRANSPORT, INC.
457 West Fort Street * Detroit 26, Michigan * WO 3-7913 - TWX DE899

OFFICES IN 22 CITIES



THE SCIENCE-TECHNGLOGY 'BOOM'_ __ _ __TINUED

are connected to form a circuit and perform a given navigation and control may be revolutionized by the
function. These circuit elements then are used in the full application of the laser principle. . . . If a high-
makeup of complete systems such as computers, guid- energy laser beam were directed at a satellite . . . it
ance systems, etc. Several methods of vapor-depositing would be possible to recharge batteries or activate a
the layers of thin, single-crystal materials have been chemical power source in a space vehicle.... This same
developed. The rate of progress in this area is illus- capability could also be used for defensive purposes
trated by the fact that a year or so ago many top in space. With an increase in energy level of a laser
industry leaders predicted a rather slow development beam, or with more precise aiming techniques, it . . .
of such tiny circuits to truly replace t-he vacuum tube perhaps could be used to degrade or destrov the
and larger elements and perform all of the thirty-odd sensors and structure of the space vehicle at which it
functions needed in complete systems. Today, these was directed."
predictions are completely reversed, for most of the The maser was invented in 1955 by Professor C. 1H.
troubles foreseen a year ago have already been over- Townes, then of Columbia University. The creation of
come. the laser came during the summer of 1960, stemming

From the standpoint of future potential. two devices from Professor Townes's work, but involving a number
developed in the last seven years stand at the head of of scientists working independently. During the past
the list. They are the maser ( Microwave Amplification two years a wide variety of lasers have been developed
by Stimulated Emission of Radiation) and the laser and tested. The competition and progress in laser
Or optical maser, which have opened a whole new era development is as high as it has everbeen in any
in electronics -by providing the potential for: opening technical field.
completely unparalleled new frequency ranges for Computers: Computer development is moving to-
communication purposes; jam-free communications in ward higher switching speeds, less time to solve a
space and the atmosphere; effective transmission of given problem, smaller and more reliable circuit ele-
hundreds of millions of watts of power without wires ments, and cognitive systems. Computers are being ap-
on beams only a few centimeters in diameter; on- plied to an ever-broadening range of civil and military
matched new spectrographic tools for scientific work design, manufacturing, operational, and management
in materials and chemistry; radar pictures with the problems. The rate at which these applications are
claritv and resolution of the best photographs; and a being made depends largely on the rate at which per-
seemingly endless list of devices of comparable im- sonnel can be trained to manufacture and operate the
portance. equipment.

More important, from the military aspect, the gas Recent progress in cognitive or self-teaching systemslaser transmits extremely high powers in extremely hasquietedthetalkthatcomputersxvillneverbeable
narrow beams. It offers the distinct potential of oper- to match the human brain in making decisions and
ating high energy, highly directional beams or "death handling unusual situations. While this doesn't appear
rays Which can destroy ICBNI warheads and ot'her possible in the next several decades and such machines
space vehicles from either earth bases or from vehicles are certainly in their infancy, they are now performing
in space. In a typical experiment recently, at a Martin quite conmplicated recognition and information sorting
Marietta Corp. laboratory, a medium-powered laser tasks. Men are still needed to teach the machines, but
beam burned a hole two millimeters in diameter this teaching process is a far cry from merely program-
through ten tempered-steel razor blades with one ing a digital computer. Cognitive machines logically
extremely short pulse of light. Even chronicafly pes- organize the information they receive. Today they are
simistic electronics experts predict that an arrti-ICBM fed the information largely by optical means, but
weapon can be created in five to ten years using such sonic and voice experiments are scheduled in the rela-
devices. tively near future and eventually such computers can

Gen. Bernard A. Sohriever, Commander of the Air have more senses than a human by being coupled to
Force Systems Command, has described the laser in various electromagnetic detection systems.
the following terms: "Lasers will open a completely Materials: Some scientists believe that the next
new area of micro-technology, by giving us the ability decade will be remembered for its progress in mate-
to drill or cut to tolerances measured in hundreds of rials technology. Virtually every phase of technology
molecules. All materials, including diamonds, can now is up against some sort of materials problem, due to
be drilled or cut with extreme precision. . . . Lasers high temperature, radiation, fatigue, etc. The whole
offeracompletelynewapproachtothedesignoflarge materials effort is picking up steam and a rich harvest
computers, which-in spite of their tremendous speeds in new materials is expected.
-are still too slow to do all of the scientific and busi- High-temperature materials, refractory metals with
ness jobs we would like.. . . Elements of the inner eye oxidation-resistant coatings, and phenolic resin and
have been 'spot welded' (with lasers) without cutting silicon base ablation materials have been developed to
any portion of the organ itself. In the near future a much higher state than thought possible even two
similar techniques may be used for nerve surgery, years ago. These developments have removed virtu-
brain surgery, and the removal of undesired tissue . . . ally all questions regarding the feasibility of reentry
in t4ie next few years lasers will open more than a structures for moon-return vehicles and orbital vehicles
million times the present communications spectrum.... such as the Dyna-Soar.
Surveillance. data readout. mapping, surveying, and (Continued0onfollowingpage)
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The working strength of metals has been pushed up search aircraft were convinced for several years after

around 200,000 psi in solid-rocket cases through better its flights that supersonic turbojets were not feasible.

understanding of crack propagation and the removal General Schriever provided another good rule of

of impurities from metals. The best working strengths thumb in his statement that the general tendency is
thirty years ago were around 100,000. to overestimate the advances that can be made in the

Small-diameter, single crystal strands of pure metals short run, but to underestimate long-term progress.

have exhibited yield strengths of 600,000 psi. They Recent history has also emphasized that sociological,
can be used as reinforcing in a low-strength binding economic, and political influences can be decisive in

material, much as steel rods reinforce concrete, to slowing down or speeding up technical progress. These

provide a material with usable strengths well over critical influences will be studied and debated with

200,000 psi. increasing intensity in the years just ahead. They in-

Despite such progress, more advances are predicted clude such perplexing questions as: Will political and

by the chemists and metallurgists working with mate- economic roadblocks prevent the new science from

rials. They are continually finding new ways to link benefiting all men, or will it simply widen the gap
molecules together to form polymers or very large between developed and underdeveloped nations?

molecules. For all practical purposes an infinite variety Should the US have a military space program? Can

of these polymers are possible and theoretically they equitable arrangements be made as the bulk of the

can be tailored to provide an infinite variety of prop- labor force faces its second great transition in 100

erties (such as strength, stiffness, elasticity, etc.). years?

The plastics industry was built on polymers of car- It is possible that in a very few years technological
bon and hydrogen either by themselves or in combina- questions such as these will become major national

tion with other nonmetallic elements such as oxygen. issues. If political action is to truly fit the future, the
chlorine, and nitrogen. Success is now being reported public's understanding of the new technical revolution

in incorporating metals and semimetals, such as sili- must be greatly improved. There is great peril in leav-

cone, into polymer chains. Some of these new polymers ing the public on the sidelines marveling at the Buck

seem to be especially resistant to heat and attack by Rogers aspects of a revolution that confronts it like an

chemicals. Others apparently will not be subject to iceberg, ninety percent hidden and misunderstood.

the embrittlement (fatigue) common to metals. It is Two initial steps appear necessary if the technical

possible to join many of these polymers together easily revolution is to be kept manageable from the stand-

and with no loss of strength using polymeric adhesives, point of either the public or the specialist. First, the

Therefore, it is expected by many that, in the not-too- information flood must be controlled. Future library
distant future, space vehicles and many structures and systems must be far advanced over today's models.

vehicles on the earth's surface will be made of Completely new systems must be developed for rap-

polymers. idly cataloging, storing, locating, and retrievingin-

Polymeric chemistry is also having a revolutionary formation. In this case, as in so many others, the new

effect on biology. Most of the organic material in the technology carries within it the seeds of solutions to

human body is polymeric, including the nucleic acids the problems it has created. Electronic engineers be-

that carry genetic information and control human lieve the necessary libraries can be created.

structure and growth. Viruses, enzymes. and hormones Second, teaching methods must improve all along
are all polymeric. Today, many scientists believe it the line-in secondary schools, colleges, and graduate

eventually will be possible to control the body's polym- schools. The rapid growth in curricula must continm

eric chemistry to the point that virtually all disease if the next generation's education is to be adequate.

can be eliminated. Teaching machines and other new concepts developed
A step beyond this is the creation of life. Some of since 1958 will be useful at all levels. They appear to

the basic building blocks of life have already been speed the rote learning of fundamentals and the capac-
synthesized in the laboratory. And few people who ity for problem solving and independent thought as

understand this field doubt that, in the next twenty well. There is considerable justification for optimism

years or so, the final questions will be answered and in this area even though school populations soon will

that man will create life. rise drastically and there is going to be a serious short-

Obviously, any brief review of science and tech- age of teachers and physical plant.

nology has limitations. It cannot cover all of the in- An entirely different, but just as serious, problem

portant fields. And it cannot present all of the major is educating the present generation of adults who

differences among specialists concerning the correct- will control politics during the next decade or two.

ness of present ideas or development timetables. The majority of this generation, even those with a

Many leading scientists and engineers have been healthy interest in public affairs, are vastly more igno-

wrong in some of their predictions of technical achieve- rant of the basic trends in science and technology than
ment. For instance, Lord Rutherford contended, until the seniors in a good high school today. Bringing this

his death in 1937, that the large-scale use of nuclear generation up to date on the major management and

energy would never be possible. Vannevar Bush, who technical issues in the new technical revolution is a

led the US scientific effort during World War II, stated murky problem. But it is worthy of the best thoughts

emphatically that it was impractical to develop an and efforts of scientists, politicians, military men, and

ICBM. Some of the principal designers of the X-1 re- average citizens.-END

118 AIR FORCE Magazine * September 1962



WORLD
STANDARD

MILTARY & COMMERCIAL HELICOPTERS

MISSILESITE
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Site support demands the best. Bell's HU-1
meets this demand.
* Highest Speed In Its Class - 125 mph normal

cruise compresses time and distance to
maintain strategicposture.

Lowest Maintenance In Its Class - For maximum
availability and rapid response to priority

*Safety - High rotor clearance eliminates
10PLACE HU-1B hazard to loading/unloading personnel.

* Only IFR Qualified Helicopter In Its Class - Ready
for night, marginal VFR or actual IFR
support mission assignment.

* Outstanding Performance - Six world records
for rate of climb and speed at normal mission
altitudes.

* Capacity Matched To The Mission - HU-IB
10-place, 140 cubic feet: HU-1D 13-place,
220 cubic feet.

In quantity production, more than 350
turbine-powered HU-'s are already on
active duty around the world . .. over
110,000 hours operating experience. Ready
now for delivery to USAF with no delays
for field evaluation, no costly research and
development costs, no configuration
fixes to meet the mission.

BELL HELCOTFC-Rv cFrwANY
FORT WORTH, TEXAS * A DIVISION OF BELL AEROSPACE CORPORATION a A COMPANY



The primary deterrent force of the free world continues

to be the Strategic Air Command, and its performance

criteria are still . . overwhelming strength, high flexibility,

STRATEGIC
Gen. Thomas S. Power, an active mil- A IR
itary flyer for more than thirty years,
has been SAC Commander in Chief
since mid-1957. Previously, he was
SAC Vice Commander front 1948 to

1934 and Commiander, ARDC (nowC OMNSyStemis Command) from 1954 to
1957. General Power served in Europe,
North Africa, and the Pacific during
World War II, has held tany top
USAF posts.

-ERE can be little cdoubt among realistic world tration, weather dita, safety measures must all be

statesmen today that the Strategic Air Command's mastered continuall).
ability to deliver nuclear striking power on de- When off alert, combat crews fly their aircraft to

mand has constituted a most important "strategic um- keep proficient. For instance, SAimen flew about

brella" for the free world. 800,000 hours from January to July 1962.
Such a potential is a stabilizing element acting to To cut proficiency training costs and increase crew

prevent unsettled world conditions from growing into availability, SAC began testing a programin January
general nuclear war. The capability of SAC bombers 1962 in which a rail-mounted B-52 simulator was rolled

and missiles to survive a massive surprise attack with to SAC bases for crew training. The simulator dupli-

enough striking power to win a military victory is a cates the actual aircraft cockpit and allows crews to

key element to be weighed at conference tables all practice emergency procedures and rehearse difficult

over the world, missions at a tiny fraction of the cost of fl-ing the
Although, today, the bomber still dominates our in- actual aircraft.

ventory, SAC has become a truly "mixed" force of Bringing simulators to the crews avoids taking crews

missiles and bombers. SAC now has more than 2,600 off alert and sending them on temporary duty to other

combat aircraft-approximately 900 B-47s, 600 B-52s, bases for simulator training.
and a growing force of B-58s, plus a tanker fleet of Eventually, nine KC-135 and B-52 simulators will be

some 450 KC-135 and 600 KC-97 aircraft. Together, on the road at all times. Furnishing an actual B-52 for

these aircraft make up the most powerful strike force training would cost about $8 million. By comparison a

in history. Strategic Air Command's alert posture, plus new B-52 mobile simulator costs about S1.5 million

dispersal, makes enough of the force certain ol sur- and can serve several bases.

vival, even in a surprise missile attack, to win a war Meanwhile, exhaustive combat-crew training has

if one should start. paid off in dramatic achievement in the skies.

SAC's B-52s on airborne alert training have flown The past year was a record-smashing one for the

thousands of sorties to date. Under the airborne-alert Strategic Air Command bomber force. During this

concept of SAC, bombers can be in the air continually period three major aircraft performance records were

within range of enemy targets. set by SAC aircraft. The world was shown repeatedly

Maintaining fifty percent of the bomber-tanker force that SAC, if called upon, can perform its mission of

on alert and capable of taking off within the warning striking targets anywhere on the globe. SAC's bombers.

time of the Ballistic Missile Early Warning System charged with the responsibility of carrying between

(BMEWS) is a tough, time-consuming job. eighty and ninety percent of the firepower of the free

The work week of SAC combat crews still averages world, when measured in TNT equivalents, demon-

more than seventy hours. An alert week is a work week strated their performance beyond question.

for a combat crew because the majority of this alert A 4136th Strategic Wing, Minot AFB, N. D., B-5211

time is spent in training. Details of emergency war demonstrated in convincing fashion the command's in-

orders change frequently and must be virtually memo- tercontinental bombing capability when at 9:00 a.m.

rized. Tactics and procedures used in flying and pene- on January 10, the Stratofortress (gross takeoff weight
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nearly 500,000 pounds) took off from Kadena Air Base
Okinawa, for a nonstop, nonrefueled flight to Torrejon
Air Base, Madrid, Spain. En route, the B-52 smashed
two world distance records and nine course speed
records. Elapsed time for the 12,519-mile flight was 21
hours, 52 minutes, and 42 seconds.

One June 6, a 13-52H did it again. Starting off from
Seymour Johnson Air Force Base, N. C., a 19th Bomb
Wing B-52H flew 11,400 statute miles in 22 hours and
3S minutes. The flight terminated at Seymour Johnson
after a closed-course run around the North American
continent that took the SAC bomber over Greenland,
Alaska. California, and Florida without refueling.

On March 5, 1962, a SAC 13-58 Hustler returned the
Bendix Trophy to the Air Force with a cross-country
dash from Los Angeles to New York at an average
speed of 1,214.71 miles per hour, making the trip in
2 hours and 56.8 seconds. On the same flight, the plane
set a New York to Los Angeles record of 2 hours, 15
minutes, and 48.6 seconds-beating the sun by over
41 minutes-and averaging 1.(81.77 miles per hour. On
its way east, the Hustler was refueled twice, once over
the Midwest and once off the New York coast. A quick
aerial turnaround enabled the aircraft to set a new
round-trip record of 4 hours, 41 minutes, and 11.3
seconds, while averaging 1,044.96 miles per hour.

During the same period, launch of the air-to-ground -
Hound Dog missile became part of the routine training - -
of 13-52 aircrews. With two Hound Dogs under its
wings, the B-52 becomes a platform bomber. The mis- Aprimemainsta of Usstrategic power is theBoeing B-52

e Stratofortress, 4Ionhr re it t cd luisiles can reach out some 500 miles ahead of the Dog missile, transportable aloft for air-to-groun(l firigbomber's course, clearing its path to targets with what
Gen. Thomas S. Power, SAC Commander in Chief, has modified KC-13s, with a SAC general officer aboard-
called "the greatest penetration aid in the vorld-the continues to fly round-the-clock vigil, totaling some
atomic bomb." Hound Dog also can be used against 13,000 flying hours to date. If other command and con-
primary targets. trol facilities were destroyed, the Airborne Command

In another important development program, Skybolt, Post would have the people and communications equip-
the Air Force's first air-launched ballistic missile, be- ment to direct the strike force to its target and return.gan a series of successful tests at Eglin AFB, Fla. Sky- To keep proficient in their hazardous and critical
bolt will have double the range and far greater speed tactics, SAC bombers crisscrossed the country in low-
than Hound Dog and is designed as a companion to level and high-altitude bomb runs at speeds ranging
the B-52G and B-52H. Four of them will be carried by from 300 miles per hour to over 1,000 miles per hour.
each bomber. For example, twelve supersonic corridors were in oper-

SAC aircraft also contributed to the command and ation during January-July 1962 for 13-58s to practice
control of the mixed strike force. simulated attacks. B-52 and B-47 bombers also flew

At Offutt AFB, Neb., the Airborne Command Post- (Cotitinued on following page)

STRATEGIC AIR COMMAND
Commander in ChiefHeadquarters, Offutt AFB, Neb. Gen.Thomas S. Power

2d Air Force 8th Air Force 15th Air Force 1st Missile DivisionHql., Barksdale AFB, La. Hq., Westover AFB, Mass. Hq., March AFB, Calif. Hql., Vandenberg AFB, Calif.Lt. Gen. John .Ryan, Lt. Gen. HunterHarris, Jr., Lt. Gen. Archie .Old, Jr., Maj. Gen. Joseph J.Preston
Commander Commander Commander CommanderBases in Central US Bases in Eastern US, Bases in Western US

Puerto Rico, Labrador,
Newfoundland, Greenland

7th Air Division 3d Air Division 16th Air ForceHq., High Wycombe, England Hq., Andersen AFB, Guam Hq., Torrejon AB, SpainMaj. Gen. Charles M. Eisenhart Maj. Gen. William C. Kingsbury, Maj. Gen. David Wade,Commander Commander CommanderBases in the United Kingdom Bases in Spain and Morocco
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STRATEGIC AIR COMMAND __NTINUED

SAC's Atlas-F. raised from silo to Teaching incoming missilenien the intricacies of nilitary rocketry is an ar-

firing position during a checkout pro- dious, painstaking task, aided greatly by the realism that can be attained in

cedure at Vandenberg AFB, Calif. this "make-believe" launch control center. Above, students get first briefings.

simulated attacks against seventeen Radar Bomb Scor- Atlas has continued to demonstrate its reliability by
ing sites manned by SAC, including three RBS Express boosting test warheads, satellites, and Astronauts into

Trains. These trains carry the radar needed to track space. On February 15, 1962, an Offutt AFB opera-

and score simulated bomb drops and are moved from tional missile combat crew successfully launched Oper-

point to point in the United States, giving combat ation Big John from Vandenberg. This launch of an

crews the opportunity to attack a wide variety of tar- operational Atlas initiated a new program of proficiency

gets on unfamiliar routes. Missions were also flown launches by missile combat crews. This was followed

against thirty-two Army Nike sites and fifty-six other on March 23 by a highlv successful demonstration for

sites operated by the Air Force, Army, or Navy, world- President Kennedy of SAC's operational missile capa-

wide. bility. At that tine a missile combat crew from Francis

Despite the remarkable record of the SAC bomber E. Warren AFB, Wyo., counted down an Atlas-D with

force in the past year, the growth of the free world's split-second timing, and launched it to an impact accu-

first and only intercontinental ballistic missile armada racy of eight-tenths of a mile. On July 12, another

continued at an increasing pace. proficiency launch by an Offutt AFB missile combat

This summer SAC has Atlas and Titan operational crew impacted an Atlas-D on target in the Philippine

missile squadrons standing continuous alert and more Sea after a 7,000-statute-mile flight from Vandenberg

joining the mixed strike force with well-planned regu- AFB, Calif.

larity. This fall the new Atlas-F is scheduled to join By July 1962 all seven Atlas-D and -E squadrons

the inventory, and Minuteman should be operational were operational at Fairchild AFB, Wash.; Francis E.

by late 1962. Warren AFB, Vyo.; Forbes AFB, Kan.; Offutt AFB,

At both Cape Canaveral and Vandenberg Air Force Neb.; and Vandenberg AFB, Calif.

Base, Atlas, Titan, and Minuteman were proving their On April 18, 1962, the first Titan I units became

reliability by making successful launches and hitting operational at Lowry AFB, Colo. The Titan is stored

their targets. By midsummer Minuteman had an un- in a concrete-lined silo until seconds before firing time

precedented box score: of a total of fifteen develop- when a giant elevator lifts the ninety-eight-foot missile

ment launches from Cape Canaveral, all but three were to the surface where it is fired.

completely successful. In June. installation and check- Two squadrons are now operational at Lowry and

out of aerospace ground equipment was under way at three more at Ellsworth AFB, S. D. Beale AFB, Calif._

all of the Minuteman sites at Vandenberg. and Larson AFB, Wash., will be operational soon.
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GILFILLAN: SPACE BLOODHOUND
Gi II an s two ong range frequency-scan radar s stems, under development for the
U.S. Marine Corps and U.S.Navy, promise performance compatible with future require-
.ents of missile system designation for the Navy and interceptor director radar for the
Marine Corps, *A high average power amplitron-chain transmitter in conjunction with
- unique program beam-scanning technique will provide superiorityin range, improved
;ngular accuracy, and greater data-rate over comparable systems now in use, with the
same outstanding Gilfillan dependability. a Soon to be delivered for U.S. Navy and *
U.S. Marine Corps evaluation in the operating environment, these two advanced radar
systems may also possess expansion potential to full three-dimensional output data -
capability for utilization in a variety of weapons systems and air traffic control applica-
tions.n (The illustration above symbolizes a frequency sensitive, two dimensional LosAngeles,California
antenna to be utiized for the U.S. Nay, s:stem.)



The information behind such decisions is interaction and effect of men, doctrine, Systems-Oriented Engineers and Computer

incredibly complex. In volume, in vari- tradition, training; of organizations,chains- Programmers interested in joining this ex-

ables, in interrelationships. And each of-command and chains-of-succession; of panding field are invited to write Dr. H. A.

decision itself may affect world-wide or communications, traffic centers, command Best, SDC, 2423 Colorado Ave., Santa

continental forces and events. In making posts, computers and displays. Their work Monica, California. Positions are open at

operational decisions, today's commanders begins with system analysis. It continues SDC facilities in Santa Monica; Washing-

and governmental leaders use systems through system synthesis, computer in- ton, D.C.; Lexington, Massachusetts; Para-

which provide information processing as- struction, system training, system evalua- mus, New Jersey; and Dayton, Ohio. "An

sistance. Developing these huge man- tion-and then in adapting the system to equal opportunity employer."

machine systems is the work of scientists, the changing needs of its users. Through-

engineers, and computer programmers at out they strive to optimize man-computer

System Development Corporation. Their relationships and also carry on research Systems that help men make decisions and

concern is system development, not hard- into future systems. Human Factors Scien- exercise control

ware development. They consider the tists, Operations Research Scientists, System Development Corporation

Decision-Making: Direction of Forces-What, Where, When?

71 F
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STRATEGIC AIR COMMAND 
CONTINUED

New strength f r LSAF's deterrence ur- Thorough understanding of every assignment in tile missile force is ah olute-senal-Titan I ICBM, whose launches ly essential to quick and effective retaliatory capability. Above, a Titanwill be manned from underground. site commander at Vandenberg talks requirements with one of his supervisors.

While Titan I units were being turned over to SAC, on a crew or to his missile base for "over-the-shoulder"
the new and improved Titan II was being tested. There training on the actual missile while launch sites areiave been two successful Titan II firings from Cape still under construction.
Canaveral. Titan II1 has a jai-proof all-inertial guid- Once combat-ready at an operational unit, alert crewsance system and faster reaction time than Titan I. It practice procedures continually. Periodically, crews re-wil be fired from inside the silo rather than elevated turn to Vandenberg for combat-training launches ofto the surface, as is Titan I. actual missiles.

With construction of its first operational launch sites Early in 1962, SAC proposed a program to the Airahead of schedule at Malmstrom AFB, Mont., and test University and Headquarters US Air Force in whichlaunches complete at Vandenberg, Minuteman is mov- Minuteman combat crews would work toward a gradu-
ing into the final stages of development. To date 800 ate degree while on duty at remote launch-control cen-missiles have been programed to be deployed in five ters.
wings at Malmstrom; Ellsworth AFB, S. D.; Minot Such a program would make good use of an idealAFB, N. D.; Whiteman AFB, Mo.; and Francis E. study environment, increase the attractiveness of theWarren AFB, Wvo. duty, and prepare key men for highly technical futureConstruction had begun at all bases, except Francis E. jobs that can only be imagined today. By midsummer
Warren, by July 1962. First Minuteman missile combat a test program had been approved for Malmstrom AFB,
crews began individual training this summer and were Mont., where the first Minuteman missiles will become
beginning operational readiness training at Vanden- operational.
herg. Where will the future take the Strategic Air Con-

Meanwhile, other SAC missile combat crews and mand?
support people for Atlas, Titan, and Minuteman units Gen. Thomas S.Power outlined SAC's future require-
were in training during the past year. By 1964 one out ments clearly in April in a Union League Club speechof seven SAC officers and one out of fourteen SAC air- in New York. He said, "SAC will need, in addition to
men will be involved in operating or direct support of its bomber and missiles, weapon systems that can per-
command missile activities. form the functions required by its mission in the space

Missile training usually begins with individual train- environment. This means that instead of the present
ing at an Air Training Command technical school or mixed force of bombers and missiles, SAC eventually
at an industry school where lie learns fundamental sys- must have a triple-mixed force of aircraft, missiles, and
tems and basic theory. Then the missileman proceeds spacecraft so that it can cover the entire spectrum of
to Vandenberg AFB for operational readiness training aerospace operations."-END
AIR FORCE Magazine * September 1962 
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Sperry knowledge and experience is helping

to shape and sharpen America's missile

capability-current and future.
Beginning with recent history, Sperry was

responsible for the Sparrow 1, first air-to-air

missile in the nation's armament, as well as

Calling the shots providing uidance and controlforArmy's
Jupiter, Navy's Regulus, and Air Force's
B-58 "manned missile" bomber.

Now in training with the troops is Ser-

geant, a highly mobile Army tactical missile

system of stake-splitting accuracy. It is

transported to the launch site in four sec-

tions...field-supported by integral mainte-

nance test stations, also on wheels. Sperry



T,

is systems manager for the entire program. can be measured with high accuracy. And at
Navy's Polaris-firing submarines are un- the extreme end of the missile spectrum

derthenavigationsystemsmanagementof is Army's Nike Zeus-the nation's only
Sperry . . . are navigated by Sperry SINS anti-missile missile system in advanced de-
(Ship's Inertial Navigation System) . . . velopment -for which Sperry provides the
steered and stabilized by Sperry gear . . . critical extended range target tracking and
dived and maneuvered with Sperry controls. discrimination radar transmitters.
A Sperry NAVDAC computer correlates all In addition, Sperry has supplied a num-
data for launching. Also for Navy, Sperry ber of arming and fusing systems, a wide
makes guidance radars for the surface-to- variety of ground support equipment, and
air Terrier and Talos missiles. superaccurate miniature components for

Latest Sperry subcontract is for stable missiles and space vehicles-to help Amer-
platforms for Air Force's Minuteman, to ica's missile men "call the shots" with ever
provide exacting references against which greater certainty. DIVISIONS OF

SPERRY RANDthe slightest change in the missile's course General offices: Great Neck, New York. CORPORATION



In a cold-war world calling for a broad USAF spectrum of

aerospace capabilities ranging from overwhelming retaliatory

blows to selective interdiction and counterinsurgency

s!ills, TAC pfcs an increasingly vital role . . .

TACTICAL
Gen. Walter C. Sweeney, Jr., assumed A IR
command of TAC last September, sue-
ceeding Gen. Frank F. Everest. General
Sweeney, a command pilot and veteran
of the air war in the Pacific during
World War II, also has served as Direc-tor of Plans for the Strategic Air Com -C OMN
mand and as Commander of SAC's
mighty Eighth Air Force. In 1954, he
led history's first nonstop jet-bomber
flight across Pacific.

M1PELLED by events which confirmed that the im- weeks apart to opposite sides of the world, responded

portance of tactical airpower is increasing, Tactical to the Lebanon and Taiwan Straits crises with salutary
Air Command enjoyed a period of dynamic growth results. TAC's flexibility was further demonstrated

and change in fiscal year 1962. during this crucial period when the command con-

Early in 1961 President Kennedy called for stronger tinned to meet its normal training and European sup-

and more flexible nonnuclear, limited-war forces. Short- port commitments.
Iv thereafter Nikita Khrushchev created a new crisis in It was during this same 1955-60 period that TAC's

Berlin, adding to continuing tensions in Southeast Asia. primary weapon system went totally supersonic with

The mandate was clear. The nation must continue to the introduction of the F-100, F-101, and F-105 tactical

bolster its strategic deterrent forces while expanding fighter and reconnaissance aircraft into the inventory.
andimproving"general-purpose forces" to meet any Supersonic aircraft and refined in-flight refueling tech-

contingency short of general war. niques enabled the Tactical Air Command to provide

Because of its inherent flexibility and demonstrated a fast-reacting, global strike force that added a new

versatility, Tactical Air Command became a key focal chapter in air warfare.
point for the accelerated buildup. Long the Air Force's Concurrently, TAC was making advances in air-

primary combat command for limited war, TAC had to ground operations doctrine, command communications,
expand quickly to meet the broadening spectrum of logistics support, and combat-crew training. Thus the

probabilities. command as in an excellent position to accept the

Since its inception in 1946, TAC has had one mission: challenges FY '62 offered.

to provide fast-reacting, combat-ready tactical air- Perhaps the most significant event of the year oc-

power for employment anywhere in the world on short curred in October when Gen. Walter C. Sweeney, Jr..
notice to operate unilaterally or in concert with other assumed command of TAC, after servingthirteen years

forces. in Strategic Air Command. He immediately set about

The command's history has been marked by fluctu- instituting new programs in TAC to improve command

ating fortunes, characterized by maximum capabilities control and communications. accelerating combat train-

with limited resources. In 1950-53, TAC gained wide ing to achieve a higher level of skills, streamlining and

respect by supporting the combat forces in Korea while improving management procedures, and ensuring a

continuing to reinforce the NATO defenses in Europe. more responsive combat-readiness posture.

But not until 1955 was TAC able to demonstrate the Two projects were given top priority. First, the

full significance of tactical airpower as a new dimen- mobilized Air Force Reserve and Air National Guard

sion in air warfare. units (27,000 personnel and 750 aircraft) had to be

This came with the development of the Composite made immediately combat-ready. Success of this pro-

Air Strike Force concept-the carefully "packaged" tac- gram was dramatically demonstrated in November

tical air force tailored for a precise mission and poised when, only six weeks after their mobilization, more

for immediate deployment to a trouble spot. than 200 ANG pilots flew their F-84 and F-86 jets to

In 1958, the CASF doctrine was successfully tested Europe for combat-ready duty with US and NATO

under real conditions. Twin CASFs, deployed only defenses. It was an unprecedented feat of the highest
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General Sweeney's second top-priority project was unified air-ground command, United States Strike Con-
establishment of a Headquarters Command Post, de- mand. The other was the Air Force's renewed interest
signed to give him and his Battle Staff constant, cen- in counterinsurgency-more commonly known as anti-
tralized control over all TAC forces, no matter where guerrilla operations-which began with the activation
they were located or in what strength. Within months, of the 4400th Combat Crew Training Squadron at
the Command Post was in full operation, providing Eglin AFB, Fla., in April, 1961.
General Sweeney with the necessary system for con- As Commander in Chief of Air Forces for STRICOM,
trolling his far-flung forces. General Sweenev directed his staff to devote maximum

Tied in with the Command Post and other major effort to ensure the coordination, cooperation, and
command centers around the world is the C-135 air- assistance the new command required. He described
borne command post of the Nineteenth Air Force-the the new command-the apex of a triangle bringing to-
permanent command element for TAC's CASF opera- gether the highly skilled forces of TAC and the Army's
tions. Both the Headquarters CP and the C-135 CP CONARC as an integrated fighting team-as the answer
played a vital part in the deployment of the ANG to a long-time problem.
forces in November. General Sweeney and key staff Similar attention was devoted to the rapidly ex-
officers monitored the deployment from the C-135 panding counterinsurgency (COIN) operation at Eglin,
somewhere over the Atlantic. which on April 27, 1962, was to become the USAF

In another move to improve command control and Special Air Warfare Center. Comprising the 1st Air
combat-readiness, General Sweeney realigned the Commando Group and the 1st Combat Applications
Ninth and Twelfth Air Forces along geographical lines. Group, the SAWC is responsible for developing tech-
The Twelfth controls all units west of a line roughly niques and tactics for airborne counterinsurgency op-
following the Mississippi and Ohio Rivers, and the erations, and for deploying detachments to train allied
Ninth has everything east of that line. This division aircrews in the art of counterinsurgency. Such units
includes Regular, Reserve, and Air National Guard were sent to South Vietnam and Africa in 1961.
units. The realignment not only tightened command Present proposals call for the center to expand from
lines but gives each air force commander tactical 850 personnel to more than 5,000 by the end of fiscal
fighter and troop carrier elements. year 1963, with a commensurate increase in its aircraft

While these programs were being implemented, TAC inventory.
was actively involved in two new and equally impor- Currently the Air Commandos employ World War
tant developments. One was the newly established (Continued on following page)
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TACTICAL AIR COMMAND CONTINUED

A combat team of TAC's Ist Air Conunando Group at USAF's Special Air Warfare A TAC Conunando student learns how
Center, Eglin AFB, Fla., examines a power unit designed for airdrop behind a machine gun can be carried in pod
enemy lines in remote areas where the Air Commandos are expected to operate. on a T-28 for use in jungle warfare.

II-type aircraft-C-46, C-47, B-26, T-28. However, the to save time and money and to make stockpiles more
Combat Applications Group, in addition to developing responsive to TAC requirements.
new tactics and techniques, will experiment with new Training programs throughout TAC were realignu
types of aircraft and weapons in order to achieve and improved to accelerate the process and smoo"
maximum effectiveness. accommodate the quick infusion of Reserves an

Despite the urgency of these key developments, TAC programed increase in wing structure.
was busy with a number of internal changes designed Incoming ANG pilots were given accelerated c,
to further improve combat and management skills. training to raise their combat readiness. A Comia
General Sweeney installed the time-tested Manage- Crew Training Squadron was activated for Militarv
ment Control System to monitor and measure all TAC Assistance Program crews flying the F-104G. Crew
management functions. He also elevated the Stand- training in F-100s was consolidated and intensified. A
ardization and Evaluation Program to priority status, CCTS for C-130 crews was established, and refresher
providing an objective and realistic yardstick of per- courses were given to C-120 crews. Plans were mapped
formance for all TAC operations: pitting TAC air- for an F-84F CCTS to train pilots who would be as-
crews against the highest possible level of achievement signed to the programed 12th and 15th Tactical
in every phase of operations, with a continuing evalua- Fighter Wings; and future crew training in the F-110
tion to pinpoint deficiencies quickly. would be provided by a CCTS.

Improved and more mobile command and control TAC's Air-Ground Operations School at Keesler AFB,
equipment was undergoing intensive operational eval- Miss., was expanded to meet new requirements. The
nation; this included the new "Talking Bird" portable AGOS curriculum was revamped to include Forward
command communications kits tailored to fit snugly into Air Controller (FAC) training, and in a concurrv
C-130 transports. Both nuclear and nonnuclear ord- move, jump training was accelerated for FACs, wi
nance was undergoing design change for greater stand- the ultimate goal of ten jumip-qualified FACs f
ardization and to reduce maintenance and logistics each tactical-fighter squadron. AGOS also develop,
problems. New techniques were being developed to courses for STRICONI exercise staff officers and sp
improve accuracy in the visual and nonvisual delivery cial briefings on Southeast Asian activities.
of munitions, troops, and supplies. A command-level Sea Survival School was estab-

Similar improvements were achieved in supply and lished, with mandatory attendance required for all ai-
Iogistics during the year. A telephonic system for requi- crew personnel. Also, the TAC Small Arms Center we
sitioning priority spare parts was installed. This en- activated at Cannon AFB, N. N1. And in April, TAC
sured minimum interference with combat-readiness implemented the command-wide physical-fitness pro-
and also cut costs. In addition, each base supply was gram.
provided a revamped electronic data-processing system (Continued on page 135)
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TACTICAL AIR COMMAND CONTINUED

The intensive efforts required to develop and initiate TAC also was able to provide the normal flow of air-
these key programs did not detract from TAC's normal craft for special missions during FY '62. In August five
operational commitments. During the year, TAC air- C-130s airlifted heavy road-building equipment to Peru
craft logged an estimated 17,000,000 miles of opera- for the construction of a highway through the Andes.
tional flying, an average of about 500 TAC aircraft In September, ski-equipped C-130s resupplied and
were deployed in support of free-world defense, and later evacuated Ice Island Bravo off Alaska. TAC's
the Command's aging fleet of KB-50J tankers accom- aerial demonstration team, the Thunderbirds, visited
plished approximately 15,000 refueling hookups, de- South America on a good-will tour, performing before
livering almost 7,500,000 gallons of jet fuel to fighter more than 6,000,000 spectators.
and reconnaissance aircraft. While FY'62 was a time of dynamic change for TAC

Fiscal year 1962 also saw a marked increase in the and a general broadening of its obligations, it also was
number of unilateral and joint training exercises. Pre- a period of accelerated growth. Four new tactical
liminary reports indicate that each of the estimated fighter wings were authorized and either have been or
53,000 men in TAC participated in at least one training soon will be activated. These are the 12th, 15th, 355th,
exercise or deployment. Of the twenty-five conducted and 388th. In addition, the 4420th and 836th Combat
during the year, seventeen were joint exercises, eleven Support Groups were activated at the start of FY '63.
of which came under the supervision of STRICOM. One of the most important additions to TAC's re-

The largest exercise was Swift Strike, employing sources during the year was the F-110 tactical fighter.
some 40,000 Regular and Reserve forces of TAC and the Air Force version of the Navy's highly successful
CONARC and more than 500 aircraft. Aircrews flew F4H. It will join the F-100 and F-105 to form TAC's
1,370 sorties during the exercise, and troop carriers de- family of supersonic strike aircraft. The RF-110 con-
livered a record 14,622 airborne troops to the combat figuration eventually will enhance TAC's aerial recon-
zone. For ANG fighter and reconnaissance units Swift naissance posture. Another significant newcomer was
Strike was a profitable rehearsal for the mobilization the C-130E, latest model of the remarkable Hercules
that came only weeks later. family, which will appreciably increase TAC's combat-

Exercise Star Blazer II sent F-104s to the Pacific, airlift capabilities.
and Wind Drift was a joint exercise in Europe, followed With the addition of new wings, TAC prepared to
closely by Diamond Lil in Alaska, first of a series of increase its base structure by adding MacDill AFB and
joint maneuvers. Exercises Tack Hammer and Check- Hurlburt AFB (Eglin No. 9) in Florida, bringing to
mate II/Scrap Iron became grimly realistic in the face thirteen the number of TAC-operated bases. The 31st
of increasing tensions in Berlin and Europe, with five Tactical Fighter Wing (F-100) shifted to Homestead
TAC fighter squadrons deploying to support NATO AFB (SAC), Fla., and the new 388th Tactical Fighter
forces for training drills. Sea Wall, in Puget Sound, Wing (F-100) is programed for tenant status at McCon-
was a joint amphibious exercise, similar to Long Base/ nell AFB, Kan. The new 12th and 15th Tactical Fighter
Quick Kick in the Atlantic later in the year. Wings will be located at MacDill. Hurlburt will con-

In December, Exercise Trail Break marked the be- tinue as the hub of TAC's counterinsurgency opera-
ginning of STRICOM's control over joint air-ground tions.
operations. Conducted in the Camp Drum area in New The future holds great promise. During FY '62, TAC
York, Trail Break was a test for both cold-weather air- accelerated operations with KC-135 tankers in prepa-
borne and close-support operations and the new unified ration for full implementation of the single-manager
command. Both proved highly successful. jet-tanker fleet with the phaseout of KB-50Js. Also

From that point on, STRICOM supervised a rapid ahead is the F-111, the first trul multipurpose, all-
series of joint exercises. Among them were Red Hills weather tactical fighter, and a jet transport of the C-141
at Fort Bragg, N. C., and Fort Campbell, Ky.; Strong type that will greatly enhance TAC's ability to provide
Arm/Great Bear in Alaska; Banyan Tree III in Panama; fast-reacting airlift for STRICOM.
Bristle Cone in California; Track Down in Texas; and TAC maintains a lively interest in the proposed
Clear Lake/Quick Silver in Florida. Mobile Mid-Range Ballistic Missile. Although TAC

In addition to its heavy commitments to unilateral does not operate ground-to-ground tactical missiles, it
and joint training exercises, TAC continued the routine is responsible for training missile crews for overseas
deployment of Fox Able rotation tactical fighter and theaters-at the 4505th Missile Training Wing, Orlan-
troop carrier squadrons to Europe. During the year do, Fla. As TAC views it, the MMRBM will permit a
there were twenty Fox Able deployment and redeploy- realistic dispersal of deployed tactical fighter units and
ment movements, each averaging eighteen aircraft. at the same time provide flexibility in the use of them.

The most significant deployment, however, was The significance of TAC's accelerated activity in FY
Operation Stair Step, the rapid deployment to Europe '62 and a clue to what lies ahead were emphasized re-
of more than 200 ANG tactical fighters and reconnais- cently by General Sweeney.
sance aircraft early in November. This force comprised "The importance of tactical airpower is increasing
seven tactical fighter squadrons and one reconnaissance because it possesses the quality of flexibility that is
squadron, with 218 aircraft, 9,974 personnel, and 7,473 essential to our survival in this age.... We are ready at a
tons of equipment. The movement began on October moment's notice to meet the challenge presented by an
28, only twenty-seven days after the units were mobi- aggressor nation, no matter how large or small the
lized and ended, without incident, on November 8. challenge may be."-END
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aerospace defense requires ever-broadening capabilities. In

AIR
DEFENSE

Lt. Gen. Robert M. Lee has been Com-
inander, ADC, since March 1961. A
flyer who started out in the cavalry,
he helped develop teamwork concepts
for air-ground forces before World
War aI and during the war served in
Europe. He has served in a number of
important command and staff posts,
and from 1958-59 was Chief of
Staff, UN and US Forces in Korea.

I Force responsibilities in the vital area of aero- States became operational in January 1962 at Niagara
space defense are discharged by the dual-oriented Falls.
Air Defense Command. From his headquarters in * The Semi - Automatic Ground Environment

Colorado Springs, ADC's Commander, Lt. Gen. Robert (SAGE) Sector at Sioux City, Iowa, was put into oper-
M. Lee reports to the United States Air Force Chief of ation in December 1961. This event marked the com-
Staff as a major air commander and to Commander in pletion of the SAGE system within the United States.
Chief, North American Air Defense Command as a * The eastward extension of the Distant Early
component of that international aerospace defense or- Warning Line from Cape Dyer on Baffin Island to the
ganization. east coast of Greenland was completed in the late

In discharging its mission of organizing, training, summer of 1961. The extension, known as DEW-EAST,
equipping, and providing to CINCNORAD combat- consists of four sites across the southern part of Green-
ready aerospace defense forces, ADC makes an im- land.
pressive contribution to the North American Air De- * To further extend its early-warning capability,
fense Command (NORAD). Approximately seventy ADC took over, on July 1, 1962, the radar stations and
percent of the men and equipment of NORAD come fighter-interceptors stationed in Iceland. MATS had
from ADC. These include more than 110,000 personnel previously controlled these forces. Because NORAD
and a capital investment of nearly $8 billion, repre- is limited to operations in the United States and Can-
sented in early warning, command and control, and ada, defense arrangements in Greenland and Iceland
weapon systems extending from the Arctic to the Rio are handled by ADC for the Air Force.
Grande and for several hundred miles off both ocean *In a three-part agreement, aimed at improving
coasts. the air defense capability of Canada, the Air Force,

In recent years, ADC has been faced with the dif- through ADC, transferred sixty-six F-101Bs to Canada.
ficult and expensive task of building a defensive capa- In return, Canada took over operational and funding
bility in space while still maintaining and improving responsibilities for eleven Pinetree radar sites pre-
its defenses against bombers. The space threat has viously manned by ADC personnel. The first site, at
been added to the air-breathing threat, and survival Beausejour, was transferred to Canada in a ceremony
demands a capability against both. on October 1, 1961. Three other sites had changed

In its continuing efforts to achieve such a dual capa- hands by June 30, 1962. The third part of the arrange-
bility, the Air Defense Command-during the year ment involved the procurement in Canada of F-104
ending July 1, 1962-witnessed a number of significant aircraft to meet Canadian and US commitments to
changes: NATO. In addition, Canadian radar technicians and

* The modernization of the fighter-interceptor F-101 pilots are being trained by the Air Defense
force was essentially completed with the acceptance Command.
of the last of the present production of F-101s and * In October 1961 three F-104 squadrons of the Air
F-106s. ADC's fighter-interceptor force is now all National Guard, assigned to ADC, were federalized
Century series. and transferred to TAC for use in strengthening the

*The last of eight Bomarc sites in the United (Continued on page 138)
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PERPREEl P¶JAT ATLAS MISSILE COMPLEX
from ETS-HOKIN & GALVAN, INC. FORBES AFB, KANSAS

Itt

Changing cable-reels on cable laying rig, Forbes AFB

Assignment: install and check out intersite communica-
tions system-including more than 200 miles of buried cable
-for Atlas Missile Complex under ITT Kellogg.

Schedule: seemingly impossible! The first 10-channel, two-
way, point-to-point link in the network was to be installed
and operational in just ten days! Delivery dates for other

segments of the system were more realistic, but still critical.

Progress: in spite of adverse weather and placing cable

under the Kansas River, all phases of the job were opera-
tional either on schedule or ahead of schedule. ETS-HOKIN & GALVAN, INC.

551 MISSION STREET * SAN FRANCISCO

Summation: we had our problems on this job. But we also Los Angeles * San Diego * Monterey
Oakland * Sacramento Las Vegas, Nev.

had the courage and skill to push ahead and get the job done Minot, S.D. * Cheyenne Great Falls, Mont.

... on time. If you could use this brand of dependable, no- Huntsville,Ala. * Albuquerque * Houston
Denver * Vandenberg * Cape Canaveral

excuse performance on your next project, let us talk with you. Washington,D.C. * Honolulu * Kwajalein

PERFORMWANCE NOW FOR SPACE AGE DEMANDS



AIR DEFENSE COMMAND ^CONTINUED

USAF forces in Europe during the Berlin crisis. Begin- Clear, Alaska, and Thule, Greenland, on January 1,
ning in July 1961 all ANG squadrons scheduled for 1962. To operate these and the third site at Fylingsdale
permanent retention in the air defense program were Moor, England (expected to be completed next year),
placed on alert status. ANG squadrons now stand alert the 71st Surveillance Wing was activated on the same
commitments as do Regular ADC units, emphasizing date. Thus all organizational machinery now is in place
ADC's policy that ANG units are part of its immediate to assure the effective discharge of ADC's new space
force capability. responsibilities.

* A new form of data-link communication, known To be effective, an aerospace defense force must
as Time Division Data Link (TDDL), became opera- first be able to survive a surprise attack. Steps to ensure
tjonal within the majority of the SAGE system this year. such survival were also taken by ADC during the
The new system permits a considerably increased vol- past year. As one effort in this direction USAF began
ime of communication over the old frequency division construction in the summer of 1961 of an impregnable

system. underground shelter for the NORAD Combat Opera-
* Perrin AFB, Tex., whose mission is combat-crew tions Center. Excavation has now been completed on

training in the F-102, transferred from Air Training this project, and the design and testing of equipment
Command to ADC on July 1 1962. Since ADC is the is under way. When completed, the new underground
principal user of F-102 graduates, the new assignment NORAD COC will house vital terminal elements of
will permit a closer integration of ADC's combat-crew the SPADAT system, the BMEWS system, and the
requirements and the curriculum at the Perrin school. command and control system for aerospace defense.
Perrin is now part of ADC's 73d Air Division, with To further enhance survival, ADC has instituted a
headquarters at Tyndall AFB, Fla. new Alert and Dispersal Plan for its fighter forces.

While most of these developments are related to One-third of ADC's fighter-interceptors are now on
ADC's improved capability against the air-breathing instant alert. To maintain this alert, ADC combat
threat, the command's capability in space also contin- crews are working a seventy-five-hour week. In addi-
ned to improve. On July 1, 1961, the Space Detection tion, a comprehensive plan for dispersing fighter air-
and Tracking Center at Colorado Springs began opera- craft to less likely target areas in the event of ballistic
tions. This center maintains a continually updated missile attack is in the process of implementation.
catalog and inventory of all man-made objects in space. Aircraft-handling facilities at smaller cities throughout
These include not only satellites but burned-out the country have been included in the plan. Most of
booster engines and other objects classified generally the personnel to operate these facilities will come from
as "space junk." Every object is watched around the Reserve Recovery Groups, demonstrating again that
clock. Sensors located throughout the free world feed ADC's Reserve Forces are "ready now."
data to the SPADAT Center, which ADC operates for While these changes have been in progress through-
NORAD. out the command, ADC has also been busy at its pri-

On July 15, 1961, the 9th Aerospace Defense Divi- mary business of maintaining a current tactical effec-
sion was activated at Colorado Springs. This is the tiveness against today's threat. To keep its forces at
first ADC unit whose area of responsibility is not a razor-edge of efficiency, the command employs a
confined to a specific geographical area. It is also the continuing series of tactical evaluations and opera-
first Air Force organization with a twenty-four-hour-a- tional-readiness inspections. Using its own fleet of

ay mission in space,. It controls sensor sites at Shemva, B-57 bombers and T-33 trainers and with a consider-
in the Aleutians, and Laredo, Tex., as well as the able assist from SAC bombers, ADC constantly runs
IMEWS system and the SPADAT Center. attacks against its air divisions and sectors. These

To further augment its space capability ADC's 9th unannounced raids are as realistic as the command can
ADD assumed control of the two BMEWS sites at make them, employing ECM, chaff, and all known

Headquarters, Ent AFB, Colo.
Commander

Lt. Gen. Robert M. Lee

25th Air Division 26th Air Division 28th Air Division 29th Air Division
(SAGE) (SAGE) (SAGE) (SAGE)

McChord AFB, Wash. Hancock Field, N.Y. Hamilton AFB, Calif. Richards-Gebaur AFB, Mo.

30th Air Division 32d Air Division 9th Aerospace Defense 64th Air Division 73d Air Division
(SAGE) (SAGE) Division (Defense) (Weapons)

Truax Field, Wis. Oklahoma City AFS, Okla. Ent AFB, Colo. Stewart AFB, N.Y. Tyndall AFB, Fla.
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ADC's RC-121 "airborne radar sites,"
carrying technicians and several tons
of electornic gear, operate round the
clock off the Pacific and Atlantic
coasts. This is a crew of Air Defense
Command technicians hard at work
scanning Atlantic waters. Two wings
extend ADC's land-based systems.

ADC personnel at Ent AFB, Colo.,
study typical spacecraft orbital paths
as part of training operations for work
with ADC's Space Tracking and Sur-
veillance Center at Ent. SPADATS
has job of cataloging space vehicles.

evasive tactics. So skilled have the SAGE teams be- continental aerospace defense in all our history."
come, because of repeated exercises such as these, While ADC thus continued to make progress in its
that they have regularly "knocked down" over the past defenses against the manned bomber, there were dis-
two years an impressively high percentage of the in- turbing indications that the threat, too, continued to
vaders-a percentage several times greater than the grow. The Moscow Air Show in July 1961 paraded a
predictions of not too many years ago. ADC's fighter whole new series of aircraft for the Red Air Force. The
force is running intercepts at altitudes and speeds Soviet Minister of Defense, Marshal Malinovsky,
that, a few short years ago, were only dreams. Their openly boasted of a standoff bomber, "capable of de-
kill capability has also increased many-fold. livering a rocket-nuclear blow from afar without enter-

These facts were adequately borne out at the ADC ing the zone of defense." The ballistic missile portion
Fighter-Interceptor Meet at Tyndall AFB, Fla., in of the threat continued to be a source of deep concern
October of 1961. At this meet, known as William Tell to everyone in the aerospace defense business.
II, the command's fighter-interceptors achieved the The situation boiled down essentially to this: Air
best scores in history. At the conclusion of the meet, Defense Command was performing all four of its basic
ADC's Commander, Lt. Gen. Robert M. Lee, said that functions-Detection, Identification, Interception, and
"had we been using live warheads, we would have Destruction-well against today's bomber threat.
scored kills on 137 out of 142 targets." Against an expected sophistication of that threat and

In the fall of 1961, the NORAD exercise known as more especially against the threat from ballistic mis
Sky Shield II gave the entire command practice in siles and from space, the command's position was no
working under electronic countermeasures, communi- as good. Two of the four basic functions-detection
cations jamming, and navigational-aid interferences, and identification-were on the way to being satisfied
These are conditions approaching what might be faced in the space age. The other two functions-interception
in an actual attack. While there was no box score for and destruction-were still matters of urgent priority.
Sky Shield II, since this was not the purpose of the With confidence in its current capability but with
exercise, the 6,000 sorties flown by NORAD forces concern for the future, the Air Defense Command thus
were highly successful from all points of view. NORAD continues to fill its role as a vital element of USAF's
Commander in Chief, Gen. Laurence S. Kuter, called counterforce capability, as a significant part of the
this total operation "the greatest exercise in informa- deterrent effort, and as the forcethatmustensure
tion analysis, decision-making, and action-taking in survival if deterrence fails.-END
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ilots of U. S. Navy fighting planes will shortly be able to reliability of the air-to-ground function of the TACAN set
iendezvous or fly in formation with greater security under because the vacuum tube modulator is replaced with a
a wider range of conditions...for they'll know exactly how new, completely solid-state modulator. E Proficiency in
far they are from each other. M Air-to-air air and missile-borne ranging equipment
ranging will be added to their present TACAN comes naturally to a division of General
sets with the General Dynamics/Electronics r Dynamics, where the B-58 Hustler and
-Rochester SC-704 modification kit. No big- ; . Atlas ICBM were born and bred; General
erthan a "best seller," lighter than the cir- A Dynamics/Electronics-Rochester is today's
uts it replaces, it permits as many as 5 seed-bed of advanced ideas in the technol-

.,lanes to judge their distances from a sixth, ogy of navigational equipment and radar
Ich as a group leader or air tanker. Conver- beacons. Every product we make started
ion time? Negligible- only 3 fast hours. with a question. We solicit yours. Write 1405
ndthe SC-704 actually improves the G 1 5 5 HM North Goodman St., Rochester 1, New York.



created by Red threats to Berlin, USAFE n the past year

and efficiently contributed to the beefing up

of !! e in Eurooe ordered by the Presider

UNITED STATES
AIR FORCES

Gen. Truman H. Landon became Com-
mander in Chief of USAFE in July
1961. He succeeded Gen. Frederic H.
Smith, Jr., until recently was USAF's
Vice Chief of Staff. A bomber com-
mander in the Pacific in World War II,
General Landon was previously DCS/
Personnel, Commander of the Carib-
hean Air Command, and prior to that
was the USAF Inspector General.

RESIDENTIAL orders-in the face of the Berlin fighters to equip the newly formed 366th Tactical

crisis-for an over-all buildup of US military Fighter Wing in France; a strengthened command air-

strength during the past year stimulated growth of craft control system for close ground support, now
the United States Air Forces in E-urope into the manned by Air Force Regulars; improved base facili-

strongest American air command ever maintained ties at Phalsbourg, Chaumont, Chambley, Etain, and

overseas during peacetime. Dreux; and provided command planners with valuable

Air National Guard units and Reservists from across experience in high-speed deployment of US-based air-

the nation were called to active federal service in late craft to standby bases overseas.

summer of 1961, and within weeks wing headquarters, While the attention of the free world was focused

squadrons, and support units totaling more than 10,000 on the deployment of additional men to Europe,
men and 250 aircraft were deployed to Europe. USAFE continued its everyday task of remaining com-

Meanwhile USAFE continued previously announced bat-ready for any eventuality.

weapon-conversion programs to build up command To perform its job, the command has the equivalent

strike power with an additional wing of F-105 Thun- of fourteen combat and transport wings and maintains

derchiefs and introduction of the "B" model of the more than 400 installations and sites including thirty-

TM-76 Mace tactical guided missile. two major 'bases.

The immediate major buildup began in early No- Headquartered at Lindsey Air Station, Wiesbaden,
vember as eight squadrons of tactical-fighter and re- Germany, USAFE has responsibility for US interests

connaissance aircraft flew the Atlantic to USAFE bases in fifteen nations extending from the British Isles east

in France. The overseas deployment of the combat- to Pakistan. In addition to combat commitments to the

ready F-86 Sabrejets, F-84F Thunderstreaks, and RF- North Atlantic Treaty Organization, its more than 75,-
84F Thunderflashes was completed without major in- 000 military personnel.provide logistical support to the

cident, the largest peacetime aerial transfer of military forces of the European Command, carry out Air Force

aircraft to Europe on record. responsibilities of the Military Assistance Program in

Later in November, three additional squadrons of the European area, provide command-wide aeromedi-

F-104 Starfighters, also former Air National Guard cal service, and operate air search and rescue missions

units, were airlifted to Europe. from the North Atlantic to the Indian Ocean.

Welcoming the units to Europe, Gen. Truman H. USAFE's inventory of more than 1,000 tactical air-

Landon, USAFE Commander in Chief, stressed the craft covers the four classic functions of airpower:

USAFE combat role, pointing out the "principal mis- Strike, Defense, Reconnaissance, and Transport.
sion of this command is the defense of Western Europe By far the greater number of aircraft and missiles

and the support of US military and civil agencies in support USAFE's strike capability. This mixed force

its geographical area." is in an around-the-clock alert posture seven days a

The federalized Air National Guard units returned week and could be launched at any time regardless

to the US during June and July of 1962. As their con- of weather.
tribution to command strength and know-how, they Strike aircraft include the F-84F Thunderstreak,
left four squadrons of F-84F Thunderstreak tactical (Continued on following page)
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the F-100 Supersabre, the F-101 Voodoo, and the F-105 gium, and France; Wind Drift, a combined maneuver
Thunderchief. The Mace tactical missile provides of US Army and Air Force units; Long Thrust, battle-
USAFE with a missile capability. group size NATO field exercise in West Germany, in

For its air defense role, USAFE utilizes the super- which US pilots, flying both fighter close-support and
sonic F-102 Delta Dagger and F-104 Starfighter. reconnaissance missions were part of an international

USAFE's reconnaissance wings stationed in Eng- air arm including aircraft of the German and French
land and France are equipped with all-weather RB-66 forces; Grand Slam, a joint NATO Central Army
and RF-101 aircraft. Group and 4th Allied Tactical Air Force exercise.

The intratheater transport force, the 322d Air Di- Grand Slam was the first military maneuver organize
vision (Combat Cargo), uses C-130 Hercules troop and directed jointly by NATO Army and Air Fore.
carriers and C-124 Globemasters to operate a sched- commands located in Germany. The big exerci>
uled air cargo service throughout the command. In stressed close air support, interdiction, reconnaissance,
addition it is employed in joint training with the US and attack missions.
Army for movement of tactical units, aeromedical evac- A close look at the operating techniques and pro-
nation, and numerous special missions. The transport cedures of US NATO allies is provided by the Squad-
force can be readily augmented from the United States ron Exchange Program of Air Forces, Central Europe.
when necessary, as was demonstrated in the Lebanon Under the program, begun some eighteen months ago.
crisis of 1958 and USAFE support of the United Na- US detachments of four to twelve pilots with aircraft,
tions in the Congo. ,round crewmen, and communications men operate for

Upon arrival in Europe last year, the federalized two-week periods from the bases of fellow NATO
Air National Guard units were introduced immediately members. The NATO units, in turn, use the facilities
into the continuing USAFE combat-readiness training of the USAFE bases.
program to achieve and maintain maximum capability Purpose of the exchange is to train personnel in
for any eventuality. performing combat missions from unfamiliar airfields

The combat-readiness program includes operational and to familiarize air and ground crews in operating
readiness inspections in which units are placed on procedures of other NATO units.
mock wartime alert and required to perform all tasks Allied aircraft taking part in the program include
short of firing on an enemy. Live gunnery rocket and French Super Mysteres. German Mark VI Sabrejets,
bombing training is a necessary requirement for units British Canberras, Norwegian F-86s, Danish F-100s,
stationed in Europe. The large USAFE air base, and Belgian and Dutch F-84s. Now in its second year
Wheelus, at Tripoli, Libya, on the North African coast the Squadron Exchange Program is considered by
of the Mediterranean, serves as an excellent facility NATO planners a single most effective instrument in
for this type of training and for MATS throughout the building friendship and solidarity among NATO air
area. forces.

Strenuous exercises and maneuvers sponsored by During the year USAFE continued to make history
both USAFE and NATO provide realistic training with the world's greatest geographical airlift-Opera-
throughout the year. A few of the major exercises of tion New Tape-the UN-requested air transport to
the past twelve months in which the USA-FE units flew and from the Congo. USAFE, working with the 11ili-
include: Checkmate, an international maneuver di- tary Air Transport Service but retaining operational
rected by NATO to perfect the defense capability of responsibility for the mission, by July of 1962 totaled
land, sea, and air forces; Royal Flush, an annual recon- more than 1,280 sorties, hauling approximately 8,665
naissance photography competition including aircraft tonsofcargoand7,714UN passengers from seventeen
from the US, Great Britain, Canada, Germany, Bel- nations to or from the Central African nation. In miles

UNITED STATES AIR FORCES IN EUROPE
Headquarters, Lindsey AS, Wiesbaden, Germany

Commander in Chief
Gen. Truman H. Landon

3d Air Force 17th Air Force
Hq., South Ruislip, Hq., Ramstein AB, Germany

England Maj. Gen. James V. Edmundsoi
Maj. Gen. Romulus W. Puryear Commander

Commander

65th Air Division 322d Air Division US Logistic Group
(Defense) (Combat Cargo) (TUSLOG)

Torrejon, Spain Evreux-Fauville AB, France Ankara, Turkey
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t

Speedy reaction to call of the klaxon is demonstrated by these pilots and crewmen of 151 t F-I Squadron. one

of the called-up Guard units, as men streak for their F-104s in the alert hangar at USAFE's Moron AB, Spain.

flown, the two-year-old Congo Airlift had become the routine supply flights into West Berlin delivered more

longest in history. The safety record of the giant lift than sixteen tons of gifts, food, and clothing to refugees

is unsurpassed. The entire operation, involving more from communism living in the former German capital.

than 33,000 flying hours, has been carried out thus far During February 1962, a shipment of some 30,000

without a single flying accident. pounds of emergency supplies was airlifted from Ram-

Top Air Force honors were awarded a crack USAFE stein to Hamburg, Germany, to aid victims of a flood

wing during the year. On June 12, 1962, Gen. Truman along the northern coastal region. An additional 30,000

E. Landon presented the Air Force Outstanding Unit pounds of urgently needed donations was airlifted

Award to the 81st Tactical Fighter Wing at RAF Sta- from Sembach, Bitburg, Wiesbaden, and Rhein-Main,

tion, Bentwaters, England. all in Central Germany, several days later.

The highest unit citation awarded to USAF units A new form of training began in the command

in peacetime was made in recognition of the pioneer- during the summer of 1962 when 122 Air Force Aca-

ing efforts of the 81st in developing an advanced all- demy Cadets of the Class of 1964 reported to nineteen

weather capability for tactical-fighter aircraft during USAFE installations for Operation Third Lieutenant.

the period March 28, 1959 to June 30, 1961. "Third Lieutenants" have been assigned to Stateside

In other developments, USAFE is backing a stren- bases for a number of years, but it was the first time

uous program of savings by individual families and a for the operation overseas. Purpose of the program is

policy of "Buy-American" in response to President to give the Cadets opportunities to see how the Air

Kennedy's appeal to stei the flow of gold from the Force lives in order that they will have a close-up view

US. Objective of the savings and investment prograum of their chosen career.

is a reduced gold flow output of about $13 million. USAFE and community relations have become virtu-

In July 1962, twin-engined jet T-39 Sabreliners ally the same word to many Europeans. Typical of the

arrived in the command to initiate a program that will sustained, intense effort of the command to acquaint

eventually phase out the famed C-47 Gooney Bird. its host nations with the Air Force image is the work

First to receive the T-39 was Wiesbaden Air Base. of the USAFE Band.

In November 1961, USAFE wrote another chapter That hard-working organization of forty-four musi-

in its long history of providing aid to people struck cians set a new record in its sixteen-year-old history

by natural disaster. A C-130 assigned to the 322d Air during May 1962 by traveling twenty-six days of the

Division flew a nine-man medical team and 12,000 month as the command's musical ambassadors in

pounds of medical supplies from Germany to the flood- Europe. It virtually covered the USAFE area of re-

stricken Republic of Somalia. sponsibility. The band was home only five days at its

At the same time, another C-130 transport returned Wiesbaden Air Base duty station.

to its home base at Evreux after completing a mercy On another front, USAFE's television station at

mission to Kenya, East Africa. The transport made Ramstein was named winner of the "American Heri-

three food drops near Nairobi to natives suffering tage" contest conducted at Air Force-wide television

near-famine following floods. stations. Operated by USAFE's 7122d Support Squad-

Shortly before Christmas, USAFE aircraft flying (Continued on following page)
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UNITED STATES AIR FORCES IN EUROPE CONTINUED

ron (AFRS-TV) headquartered at Lindsey Air Station, questions of Air Force policy and on administrative
Wiesbaden, the station won top honors for the best matters related to its command over assigned units.
presentation of the American way of life and the threat Finally, USAFE's NATO missions are directed by theof international communism, theme of the contest. Supreme Allied Commander, Europe (SACEUR).

In February 1962, the 7272d Air Base Wing at USAFE aircraft earmarked for NATO use in time of1Vheelus Air Base, Libya, won the first annual USAFE war constitute the largest single air contribution ofCommander in Chiefs community relations award. any nation in the fifteen-country alliance.
Second place went to the US Logistics Group in Tur- The Seventeenth Air Force, Iheadquartered at Rain-key, and third was taken by the 65th Air Division in stein, Germany, is USAFE's principal operational coin-
Spain. The award is accompanied by a large silver cup imand. Headquarters of the Seventeenth is not only on
mounted on a mahogany base. the same base, but is in the same building as the 4th

During the year USAFE combined physical fitness Allied Tactical Air Force, a NATO Headquarters,
with community relations as American athletes coin- also commanded by General Landon. The majority of
peted in eleven different events sponsored by the Seventeenth Air Force tactical units, in time of war,Conseil International du Sport Militaire (International would be assigned NATO duty with 4th ATAF. Other
Military Sports Council). The thirty-nation organi- major components of the 4th ATAF are the 1st Tacti-
zation, which is headed by USAFE's Brig. Gen. Royal cal Air Command of the French Air Force; the Ist
Hatch, DCS/Personnel, conducts a broad progran Air Division of the Royal Canadian Air Force; and
of sports competition for military forces of member the Tactical Air Division, South, of the Air Force of
countries, the Federal Republic of Germany.

In Africa, USAFE elements at four scattered points The Third Air Force Headquarters, South Ruislip,
stood ready last May as Astronaut Scott Carpenter England, is primarily a logistic command. It also acts
made his orbit of the earth. As a part of the over-all as a point of contact, as authorized, between US forces
US space effort, the responsibility for contingency and United Kingdom government agencies.
recovery in Europe was assigned to USAFE. In the The 322d Air Division at Evreux, France, is USAFE's
European area aircraft, helicopters, communications, air transport organization.
and medical support were provided by both USAFE The 65th Air Division, Torrejon, Spain, is the air
and Army units. USAFE lookout points for the Scott defense organization which protects US bases in
Carpenter orbit included Ben Guerir Air Base. Mo- Spain.
rocco; Kano, Nigeria; Nairobi, Kenya; and Salisbury, The United States Logistics Group in Turkey (TUS-South Rhodesia. LOG), with its headquarters at Ankara, has support

As a component of the United States European Coin- responsibilities in Turkey, Greece, and Crete for all
mand (EUCOMI), which is made up of the United US forces stationed there.
States Army, Navy, and Air Force in the European Seventeen critical years, from 1945 to 1962, mark
area, USAFE is responsible to the EUCOM Coin- USAFE's development from an administrative organi-
mander (CINCEUR). In addition, USAFE answers to zation, largely concerned with redeployment, disarnna-
the Air Force Chief of Staff in Washington, D. C. on (Continued on page 149)
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UNITED STATES AIR FORCES IN EUROPE CONTINUED

ment, and the disposal of surplus property, into the General Clay gave orders to institute the Berlin Air-
large combat-ready command of today. lift. General LeMay set the lift in motion by ordering

USAFE was formed in August 1945 from the World the first flight, which took off from Wiesbaden Air
War 11 organization, known as the United States Stra- Base and landed at Berlin's Tempelhof Airfield.
tegic Air Forces, Europe. An Airlift Task Force was established under the

The shooting war was over. United States forces command of Maj. Gen. William H. Tunner and made
in the European Theater were involved in the rde- up of men and aircraft from USAFE, the British Air
ploymient of hundreds of thousands of servicemen des- Force of Occupation, and flying units of the United
tined to return to their homes and civilian life. And States Navy. French military forces provided essential
there remained the formidable task of assisting in the ground support, while United States Army transport
reconstruction of war-torn Europe and the occupation units carried 'goods to airlift loading points.
and rehabilitation of the defeated powers. USAFE was becoming more than an occupation Air

USAFE shared in the duties of occupation. As the Force. Its new mission took precise shape after the
initial enormous tasks were completed-such as the establishment of NATO in April 1949 and an Allied
inventory and disposition of surplus Air Force property Defense Organization late in 1950.
finished in 1947-the work of occupation was reduced The Korean conflict added additional urgency to
to routine. USAFE shrank to as few as 15,000 men NATO plans for the establishment of an international
and maintained virtually no combat capability. military organization for the defense of Europe.

But ominous developments were taking place in In the meantime, USAFE was being prepared for
Eastern Europe. The Communists continued to main- its role in NATO defense. In January 1951, the Twelfth
tai ahugearmyonawartimefootingintheEast,and Air Force (now the Seventeenth Air Force) and the
one country after another was forced into the Soviet "d Air Division (later the Third Air Force), were as-
cainp. The Western Powers were compelled to review signed to USAFE.
the missions of their occupying forces. Allied Air Forces, Central Europe (AAFCE, later

In 1947, United States Forces, European Theater, AIRCENT) was established in April 1951 as an cle-
was organized and redesignated "European Command" iment of Supreme Headquarters, Allied Powers. Europe
or "EUCOM." Gen. Lucius D. Clay became the (SHAPE) Command. The then-USAFE Commander
EUCOM Comnander in Chief and Military Governor in Chief, Gen. Lauris Norstad, was given an additional
of'Germany. In October, Lt. Gen. Curtis E. Le'v4ay was responsibility in the NATO defense organization as
made Commander in Chief of USAFE. AAFCE Commander in Chief. Combat units of

Determination to resist Soviet aggression was grow- USAFE's Twelfth Air Force were committed to
IIg in the West. In 1948, Soviet aggression against AAFCE for operational control during emergencies
Berlin provided an opportunity to harden resolution and NATO exercises.
into action. On June 16, 1948, the Soviets withdrew Hereafter, USAFE continued to provide the major
rom the Four-Power muniipal government, and one United States contribution to NATO's air capability.

week later came the blockade. -END.
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While the world's eyes are on Europe, smoldering

confticts continue in the Pacific, and it is PACAF's job to see that

they do not ignite into general war . . . a vital

role in global deterrence . . .

PACIFIC
AIR

Gen. Emmett O'Donnell, Jr., has been
Commander in Chief of PACAF since
August of 1959. He served as DCS/Per-
sonnel at Hq. USAF from 1953 to
1959. At the start of the Korean Far
in 1950, he set up FEAF Bomber Com-
mand in Japan. General O'Donnell
served with heavy bomb groups in the
Pacific through much of World War II.
He led the first B-29 raid on Tokyo.

HE Pacific Air Forces' three-hour deployment of This move, completed in a matter of hours, was

F-100s from Clark Air Base, the Philippines, to ordered by President Kennedy and is typical of PACAF
Thailand in May depicts the flexibility and mobil- readiness to respond immediately to assist in counter-

ity of this far-flung command in responding to a crisis. insurgency actions against Communist encroachment in
Lt. Gen. Thomas S. Moorman, PACAF's Vice Com- Southeast Asia.

mander in Chief, ordered the Thirteenth Air Force's Headed by Gen. Emmett O'Donnell, Jr., PACAF is
combat forces on alert. Minutes later, while staff offi- the air arm of the unified Pacific Command (PACOM).
cers at Clark Air Base were relaying the initial call to As a member of PACOM, Pacific Air Forces has the
their unit commanders, Brig. Gen. John B. Henry and mission of assisting in defending the US against attack
Col. David L. Evans, III, from PACAF Operations, from across the Pacific Ocean; assisting in the defense
were ordering the launch of alerted aircraft from the of friendly nations in the Far East; providing air de-
PACAF Command Center. fense of land masses and mobile strike forces; support-

As pilots of the 510th Tactical Fighter Squadron ing the Military Assistance Program; and performing
were assembling in the unit's ready room for brief- aerial reconnaissance.
ings on the deployment, two Military Air Transport For months airmen from PACAF units in the Paci-
Service C-124 Globemasters were airborne for Thailand fic/Far East have been on duty in South Vietnam.
with the first of tons of equipment needed to support Training South Vietnamese airmen in tactical air oper-
the jets that would follow. ations is bringing about a steady, improved develop-

At another section of sprawling Clark Air Base, ment of that nation's air force.
PACAF refueling aircraft prepared to leave for their PACAF is also teamed in the airpower role with
aerial rendezvous with the F-100s over the South the air forces of our Asian allies, including Japan,
China Sea. Korea, the Philippines, Taiwan, Thailand, Australia,

At 7:15 a.m. on May 15, the first of the supersonic and New Zealand. Close cooperation with these air
fighters left the Clark runway. High over the South forces is on a daily basis.
China Sea they met KB-50J refueling tankers. Each PACAF's compact Mobile Strike Force is specially
fighter refueled for the three-hour flight to Thailand. designed for quick reaction in Southeast Asia. By

During the first forty-eight hours of the crisis more virtue of its location on forward bases, the Mobile
than 280,000 pounds of equipment and hundreds of Strike Force has the capability to quickly initiate air
support personnel were scheduled into the airlift pro- operations in any area.
gram. Loading crews worked around the clock. In a continuing emergency, it is supplemented by

In a matter of hours everything needed to establish Tactical Air Command's Composite Air Strike Force,
a complete combat air base in the field-kitchen equip- stationed on US bases. Such was the case in the 1962
ment as well as parts, tools, and office supplies-had Southeast Asia crisis.
either left Clark or was scheduled for airlift in the next Thirteenth Air Force's 510th Tactical Fighter Squad-
few days. Personnel from other PACAF bases, needed ron, deployed from Clark Air Base to Thailand in
to support the operation, were being processed through response to the President's order, was replaced in that
Clark. nation in the first week of June by F-100s of TAC's
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478th Tactical Fighter Squadron based at Cannon
AFB, N. M.

Tailored for use in Southeast Asia against brush-fire-

type warfare, the Mobile Strike Force is composed of
the F-100, 13-57 bombers. cargo aircraft. communica-
tions and support equipment, and personnel from Fifth
and Thirteenth Air Forces and the 315th Air Division

(Combat Cargo).
Complete equipment for operating from a forward #O

base is prepacked in special containers designed for
rapid on-off loading. Periodic exercises are staged to
keep the force alert to unexpected actions and to
smooth out hugs encountered in rapid deployment
operations.

Pacific Air Forces has approxiatel 69.000 people
and thirty-five squadrons operating from twenty air
bases in a half dozen countries. PACAF's versatilit\
includes tactical bombers which can deliver both con-
ventional and atomic weapons; supersonic fighter-
bombers which also have a dual capability fighter-
interceptors for air defense missiles; reconnaissance S, inholie of mutual eliinination of the US and Thailand

to fortall Comm11unist aggression in tie troulbled East,

a Thai Air Force airman stands guard as a USAF C-i30
In no part of the world is the airpoxver mission 1ransport. loaded with lital cargo. taxis down the runway.

more important than in the Pacific where sea distances
are tremendous and transportation by land often is Before July 1, 1957. Far East Air Forces in Japan
impossible. was responsible, as the air component of Far East

PACAF's "ball park" of aerial responsibility covers Command, for air defense of the Pacific.
nearly forty percent of the earth's surface. The com- On that date Headquarters Pacific Air Forces was
mand has units and bases in Okinawa, Japan, Korea, formed at Hickamn AF13 as the air component of the
Taiwan, the Philippines, and Hawaii. Headquarters consolidated Pacific Counand. For the first time in
for this vast network of offensive and defensive forces history. all United States Air Forces combat forces in
are at Hickam AFB, Hawaii. Individually, those air the Pacific were to be placed under a single con-
forces of SEATO and ANZUS allies are not large. Col- mander.
lectively. they have more squadrons than PACAF. Highlights of PACAF activities during the period

In addition to these alliance air forces, PACAF can [ul l1 1961, toJune301962.include:
count on the potent Chinese Nationalist Air Force. September 1961-PACAF's 6102d Air Base 1Ving
Operating against the Communist NIGs over the Tai- at Yokota Air Base, Japan, was selected to receive the

\van Strait in 1958. the Chinese Nationalists ran up a USAF semiannual Flying Safety Award. Commanded

reported 16-1 kill ratio against the Red jets and played by Col. Eric T. de Jonckheere. the 6102d was accident-

an important part in turning back an aggressive thrust free during 9,020 hours of flying from January 1, 1961,
Of major proportions. (Continued on following page)

PACIFIC AIR FORCES Commander in Chief

Headquarters, Hickam AFB, Hawaii Gen.EmmettO'Donnell,Jr.

5th Air Force 13th Air Force 315th Air Division Hawaiian Air Defense Division
Hq., Fuchu AS, Japan Hq., Clark AB, Luzon. P.1. (Combat Cargo) (326th Air Division)

Lt. Gen. Jacob E. Smart, Maj. Gen. Theodore A. Milton, Hq., Tachikawa AB, Japan Wheeler AFB, Hawaii
Commander Commander Brig. Gen. Theodore G. Kershaw,

Commander Attached Units
Weather wing

Photo squadron detachment
Air Task Force 13, Provisional Securitywing

Hq., Taipei, Taiwan PACAF Base Command Hq. Pacific Communications Area
Hickam AFB, Hawaii

39th Air Division 41st Air Division 313th Air Division 314th Air Division
Misawa AB, Japan Johnson AS, Japan Kadena AB, Okinawa Osan AB. Korea
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to June 30, 1961. The unit flies T-33 trainers, C-47
transports, and H-19 helicopters.

October 1961-PACAF hosted the eleventh annual
medical conference at Clark Air Base, Philippines.
More than 350 Asian and USAF doctors attended the
three-day exchange of medical views.

Novenber 1961-PACAF was honored by the Air
Force Accounting and Finance Center for having the
most improved command in Group II ratings for ac-
curacy and timeliness in submitting financial data to
the center.

During 1961 announcement was made of the entry
of three new types of equipment into the command.
Scheduled to begin integration into the PACAF arsenal
at various bases were the F-105, T-39 utility trainer,
and the Mace missile.

January 1962-PACAF witnessed establishment of
a new Southeast Asia communications region with
headquarters at Clark Air Base, as a unit of the Pacific
Communications Area of the Air Force Communica-
tions Service. The new organization offers a single
manager for communications operations in the Philip-
pines, Taiwan, Guam, and Southeast Asia and provides
PACAF with a fully integrated communications sys-
tem.

January 1962-PACAF units joined with US Army
and Philippine air and army units in Exercise Great
Shelf, a simulated combat exercise. PACAF provided
air defense and close support for ground units. The
315th Air Division (Combat Cargo) airlifted personnel
and equipment connected with the excercise.

April 1 962-In a SEATO exercise-Air Cobra-
PACAF units joined with airmen from Thailand, Aus-
tralia, and France in joint aerial operations designed
to improve and coordinate efforts of the four allied
air forces. Air Cobra was held in Thailand.

The USAF's highest award for aviation maintenance
-the Daedalian Maintenance Trophy-was presented
to PACAF's 3d Bombardment Wing at Yokota Air
Base, Japan.

Additionally, two PACAF units received the USAF
Outstanding Unit Award. The 315th Air Division was
honored for the first six months of 1961 for combat
effectiveness and instant reaction capability in support USAF F-102A jets and Royal Thai Air Force F-86s fly over
ofalliedforcesthroughoutthePacificandSoutheast Wat Prasri Mahadhat near Bangkok in aerial salute to Thai-
Asia. Detachment 2, 314th Air Division, received the land, host nation for the SEATO exercise, "Air Cobra."
award for its outstanding achievements in the field of Mobile Strike Force elements reached Thailand ap-
photo reconnaissance. proximately three hours after being alerted.

April-May 1962 - Gen. Emmett O'Donnell, Jr., Also in lay, PACAF received the National Safety
CINCPACAF, toured major cities in Australia and Council "Award of Honor" for the year 1961. The com-
New Zealand as official US representative to the mand witnessed a ground accident reduction of 16.54
twentieth annual commemoration of the Battle of the percent.
Coral Sea. July 1962-PACAF units in Hawaii, Japan, Taiwan,

May 1962-Thirteenth Air Force's 405th Fighter and the Philippines hosted a group of 113 Air Force
Wing sent F-100s into Thailand at the start of the Academy Cadets (Class of 1964) on a summer tourSoutheast Asia crisis. The F-100s joined PACAF F-102s of the Pacific Far East.
already in Thailand for routine training and were fol- Special training for PACAF aircrews during thelowed up by more than 280,000 pounds of equipment 1961-1962 period included jungle-survival training at
and hundreds of support personnel in a matter of a school operated by the Royal Air Force near Singa-
hours. The 405th is part of PACAF's Mobile Strike pore.
Force. (These units were later augmented by the entry A similar school, to be operated by PACAF's Thir-of Tactical Air Command CASF elements.) PACAF's teenth Air Force in the Philippines, was programed
152 
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Below, PACAF F-100s provide air
cover for ground forces during recent
icanspacific exercise "Long Pass."

Below, a PACAF airman, armed with a
,hotgun, marks a lonely but vital vigil
on guard duty at Yokota AB. Japan.

Earlier this Nearthe iPreident ordered. at the reque-t of the Hoyal Thai govern-
ment, LS miilitary forces to the Sontlieast Asia kingdoin threatened by Coni-
muniit aggre~sion. Above, pilots of F-102As from elements of US forces sent
to Thailand, working alongside their Royal Thai Air Force couterparts, check
out lat-niinutc details before boarding their aircraft and starting mission.

for late sunmer 1962 activation. Approximately 1.000 Community relations programs are very much alive
PACAF airmen would attend the course each year. with constant activityv wherever PACAF airmen are as-

More than a combat force of men and machines, signed. From student exchange programs and organiz-
PACAF airmen throughout the Pacific, Far East, and tig Little League baseball clubs to emergency air-
Southeast Asia serve as a bridge of understanding to lifting of non-US citizens who require immediate and
people of many nations. special medical attention, every member of the

Individual touches of kindness and organized assist- PACAF is a personal representative of the American
ance by whole units occur daily. From one airman's way.
small contribution to an orphanage to a mass airlift of "Friends through Understanding" is the theme of
emergency rations to flood victims, PACAF offers liv- both impromptu and planned acts designed to benefit
ing proof of America's concern for people everywhere. both those who give and those who receive. Such ac-

Each of these humane. friendly acts helps promote tivity, the norm rather than the unusual throughout
better understanding and cooperation between the US Pacific Air Forces bases and sites, constantly wins
Air Force and its host publics. Probably nowhere else friends for the United States and helps cement rela-
in the world is USAF's people-to-people program more tionships between the US and her allies in the Pacific
active or more appreciated. area.-END
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than a series of interruptions to normal operations, MATS

has come of age as the global airlift arm of

United States national policy

MILITARY
AIR TRANSPO RT

Lt. Gen. Joe W. Kelly, MATS Com-
mander since June 1960, flew the air-
mail in 1934, a year after completing
pilot training. In World War II he led
a Martin B-26 bomb group in Europe,
later spent five years in SAC. From
1953 to 1958 lie headed Air Force con-
gressional liaison in Washington, con-
manded Air Proving (round Center
before assuming his present post.

N FISCAL year 1962, the Air Force Military Air most overseas depots \vere eliminated, and personnel
Transport Service, commanded by Lt. Gen. Joe W. pipeline times were greatly reduced. At the same time,
Kelly, came of age as the global-reaching airlift arm MATS people along the air routes-supply, mainte-

of United States national policy. nance, aircrew, cargo handling, terminal, and all the
Coming of age after a mere fourteen years of ex- rest-had the advantage of the continuous and realis-

istence might normally seem somewhat precocious- tic training that would enable them to accelerate to
until it is recalled that MATS was forced to skip the emergency workloads at a moment's notice whenever
formative years of infancy altogether. Formed in June it might become necessary.
1948 from elements of the World War II Air Transport But was this the best possible type of global air-
Command and Naval Air Transport Service, MATS lift training? To a degree it was, since the routes were
in its first month was committed to fourteen months those that would be used in war and had to be kept
of sudden maturing in the crucible of the Berlin Air- open and operational. And the airlift crews themselves
lift. had to know the routes-in all types of weather-as

Operation "Vittles," as that blockade-breaking ven- well as they knew their own names.
ture was known, made "airlift" a household word- Unquestionably, the theater commanders would re-
and set the pattern for almost impossible achievement quire a great deal of logistical support in war or emer-
for the years to come. gency-but, on the other hand, could we expect the

The blockade of Berlin, and then the Korean War, war to be based entirely on fixed routes and schedules?
hammered home the point that a ready means of global In addition, wasn't the nature of logistical airlift such
airlift had to be made available to our combat forces. that the commercial airlines could be depended upon
The problem-one which had to compete with many to help with a great deal of it? As another considera-
other complex military problems-how to use such tion, although joint tests and exercises with the Stra-
airlift potential in peacetime to keep it thoroughly tegic Air Command and Tactical Air Command were
trained for sudden and urgent demands ... and how to certainly of prime necessity, where did they leave
equip it? the Army?

For many years, when it still seemed reasonable Clearly, as the nuclear deterrent was built up,
to assume that cold-war excursions requiring global the likelihood of small wars became more prominent,
airlift would be the exception to the peacetime rule, and the airlift of massive Army forces to distant lands
it seemed most logical to exercise an airlift organi- became an urgent requirement.
zation in the constant reinforcement and resupply of Above all, it had become all too obvious that the
overseas bases and treaty alliance forces. For that cold war was a way of life rather than a series of
reason, a good part of MATS airlift training hours interruptions to normal operations. Certainly, then, a
were used for this daily logistical support of the over- military airlift force such as MATS had to be geared
seas theaters-flying scheduled missions on fixed routes to this reality.
or "channels." Thus, a realignment of MATS toward a more purely

With this practice, costly weapon and supply in- military configuration was strongly indicated. In no
ventories were slashed through speed of distribution, single previous year has the progress toward this goal
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)ceei as marked and as widespread as in fiscal \ear
1962.

First, the evolution of MATS from a quasi-airline
Aode of operation-flying routine scheduled missions
long fixed and well established air routes-to a proven
military airlift command, specializing in strategic mo-
bility exercises with all the combat arms of the Depart- -a
nient of Defense, and in special assignment airlift to 6. AIR
the remotest ends of the earth, was an accomplished
Iact.

Whereas, for example, only eighteen percent of the
airlift capability was devoted to a special assignment
airlift in FY '60 (about 300 missions per month),
by the end of FY '62, fifty-five percent of the capabil-
ity was being flown on unscheduled, point-to-point MATS jlivns Army troops faster than everwith its 45
operations at a rate of more than 700 special missions Arw C-135 Stratolifters. In Ju!, MATS swaped

per month. two battle groIs between US antr n in15n43 hours.
At the same time, airlift exercises with Tactical Air

Command, Continental Army Command, US Strike
Command, and unified theater forces grew from 24,000
flying hours in 1960 and 38,500 in 1961, to 94,000 hours
-with a forecast of more than 116,000 hours for next
year.

As a result, the commercial airlines took over more
and more of the scheduled logistical airlift. By the end
of the fiscal year, they were handling better than fifty
percent of the traffic on the transoceanic channels.
In fact, the airlines received an estimated $185 million
for overseas airlift in fiscal 1962.

The second change that marked the fiscal year was
the heightened pace of MATS airlift and technical
service activities in the related technologies of mis-
siles and space exploration. The strategic airlift force
flew close to 800 special missile airlift missions, carry-
ing 30,000,000 pounds of missiles and associated cargo
for the Army, Navy, and Air Force-including the
Titan, Minuteman, Pershing, Polaris, and Skybolt.

The Atlas boosters that hurled Lt. Col. John Glenn
and Lt. Cmdr. Scott Carpenter into orbit took their 'arareonlie mheln AIC JoHi r ch and SSgt. Ray Me"thr-,
first rides in the cargo compartments of MATS C-133s show Brig. (en. Josephi A. Cunniighani, Air Rescue Servicen ~~Commnandler, wliere they jumpewd fromi SC-54 to aid Astru-

(Cntnednpg1.7 naltM. Seot (arienterutiwl Na~ arrivedllto pick hiiii lit).

Headquarters, Scott AFB, III.

Commander
Lt. Gen. Joe W. Kelly

Western Transport Air Force Eastern Transport Air Force
(WESTAF) (EASTAF)

Hq., Travis AFB, Calif. Hq., McGuire AFB, N.J.

Air Rescue Service (ARS) Air Weather Service (AWS) Air Photographic and Charting
Hq., Orlando AFB, Fla. Hq., Scott AFB, Ill. Service (APCS)

Hq., Orlando AFB, Fla.

1254th Air Transport Wing 1707th Air Transport Wing 1405th Air Base Wing
Washington, D.C. Tinker AFB, Okla. Scott AFB, I1l.
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more than 75 years of

RADAR by

THERE'S NO SUBSTITUTE FOR EXPERIENCE

Orbital Satellite Tracking - Discoverer, Midas, Mercury - Over three years of proven field
experience in all aspects of satellite tracking.

Down-Range Tracking -Reeves equipment, installed in the early days of Canaveral and
White Sands, is still functioning with proven accuracy after nine years of continuous use.

Radar Bomb Scoring - Fifteen years of proven experience in the design, installation, and
servicing of complex radar equipment for the scoring of simulated bombing runs.

Whatever your radar requirements may be, Reeves has technical, production, and field-
proven experience to meet your requirements.
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8RV61



MILITARY AIR TRANSPORT SERVICE CONTINUED

!New Lockheed C-130E, Aith iniproved range and pay load, flies Atlantic nonstop with normal load, Pacific in one stop.

-from the manufacturer's plant in California to the Arts and Sciences for the film, "Breaking the Language
launch complex at Cape Canaveral. Barrier," the first Air Force film ever to be so honored.

While those gentlemen were orbiting the earth, The third feature to distinguish FY '62 for MATS
aircraft and crews of MATS Air Rescue Service were was the call to active duty of certain Air Reserve
also deployed around the globe-although flying 100 Forces in connection with the Berlin buildup. On Oc-
miles lower and 17,000 miles an hour slower than the tober 1, 1961, six Air National Guard C-97 airlift
Astronauts. Commander Carpenter's unprogramed squadrons and eight Guard Air Weather Flights joined
splash point in Aurora 7 brought the new ARS parares- in full partnership with MATS on full-time active duty.
cue teams into action. Two Air Rescuemen parachuted More than 500 individuals of the Air Force Reserve
from an SC-54 to assist the Astronaut and placed a flo- joined these units to bring them to full strength. Five
tation gear around the space capsule to prevent its Air Rescue Squadrons of the Air Force Reserve also
sinking. This, actually, was simply a logical extension volunteered for limited periods of active duty, both
of the basic mission of Rescue, which celebrated its for Operation Stair Step in which TAC fighter units
sixteenth birthday in May 1962. In those years, Rescue- were deployed to Europe, and for the Mercury orbital
men have flown more than 43,000 missions adding up shots.
to a third of a million flying hours, have found and res- The fourth change to mark FY '62-and the one
cued from almost certain death 8,300 persons, aided to which, actually, all the others were geared-was
more than 52,000 others, and saved eighty-four air- the true beginning of airlift force modernization. By
craft from destruction. the end of the year, forty Boeing C-135A and -B

As it rounded out twenty-five years of achievement, Stratolifters were assigned to EASTAF and WESTAF,
the MATS Air Weather Service also expanded its the remaining five to be delivered by August 1962.
natural horizons, both in meteorological observation The big jets made their first formal operational
and forecasting and in its new role as single manager appearance in the fall of 1961 during a troop rotation
for aerial sampling. Firmly implanted in the space to Korea. Each Stratolifter airlifted eighty troops and
age, AWS worked with the National Aeronautics and their personal equipment from Fort Riley, Kan., to
Space Administration, the US Weather Bureau, and Kimpo Air Base, Korea, and returned with eighty
other scientific agencies in the data-evaluation phase troops to Shaw AFB, S. C.-in less than thirty-two
of the Tiros III weather satellite experiment. And, flying hours. They pointed a sharp contrast to the
rounding out the support provided by strategic air- Korean War, when a one-way flight from the West
lift and rescue services, AWS went all out with Coast took the better part of two days and the journey
wveather-reconnaissance flights, observations and fore- by ship as much as eighteen days.
casts, and weather-radar manning to support the orbi- The worth of the jet airlifters was confirmed on a
tal Mercury shots. larger scale in Air Force/Army Exercise Long Thrust

The Air Photographic and Charting Service of II in January 1962, when they flew 800 troops from
MATS continued to measure and map the globe, and the state of Washington to Frankfort, Germany, over
to complete its assigned missile-launch-site geodetic the great-circle polar route in a little more than ten
surveys on schedule. Total global photo-mapping com- hours nonstop. MATS piston aircraft, carrying another
pleted by APCS during FY '62 comprised 278,000 4,500 troops in the same exercise, took more than
square miles. In its other technical specialty, docu- thirty hours to go the long way across the States and
mentaryinotion-picture photography, APCS was nomi- the Atlantic, with three refueling stops en route.
nated for an award by the Academy of Motion Picture (Continued on following page)
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MILITARY AIR TRANSPORT SERVICE CONTINUED

When floods cut
off many sectors

of Tanganyika,
in East Africa,

from normal food

sources last
spring, MATS

C-124s flew three
airdrop missions
a day for nearly
a month. Here,
grateful people

of Dar Es Salaam,

the capital city,
salute a Globe-

master on one of
its mercy flights. ...

The Stratolifter also demonstrated the value of In addition, MATS completed its second year on
speed, range, and capacity in medical airlift over the long-range Congo Airlift, chalking up more than
both the Atlantic and Pacific Oceans. En route time, 1,400 missions and 40,000 flying hours to airlift some
often a critical factor in medical cases, was cut from 4,000 United Nations troops and refugees and close
twenty-four hours to nine between Germany and the to 12,000 tons of cargo.
United States, while noise, vibration, and en-route Besides flying these operations to the far corners of
processing for the patients were held to a minimum. the earth, 700 special missions per month, the missile
From Japan to California, a flight which had previously airlifts and war-readiness logistical missions-and on
taken forty-two hours with two stops, the C-135B air- top of a constant runway alert to support the Strategic
lifted patients nonstop in nine hours, seven minutes. Air Command in the event of war-MATS was able to

And, in April 1962, a turbofan Boeing/MATS C35B continue the long tradition of humanitarian airlifts that
established three new world records for transport air- began in Berlin in 1948.
craft, and broke seven others which had previously In September 1961, it was insecticide to Egypt to
been held by the Soviet Union. combat a crop-destroying invasion of cotton worms;

These advances in airlift productivity, however in December, flood relief to Cambodia; in March 1962,
significant, merely foreshadow the greater effective- school supplies to Hong Kong; April, self-help impact
ness of the MATS force when all forty-five C-185s will packages to Africa; May, grain to flooded Tanganyika,
have been delivered, when the Lockheed C-130Es school books to Paraguay; and X-ray equipment to
come into inventory, and when the Lockheed C-141, the Azores.
Starlifter becomes the advanced workhorse of MATS All this, despite the variety, scope, and complexity
global airlift force. of the missions, the various types of aircraft involved,

From the experience of this last year, however, and the remote and primitive areas of many of the op-
there is every indication that increased productivity erations, was accomplished with an outstanding safety
in military airlift will inevitably be accompanied by record. The MATS record flying safety rate of 1.08 ac-
continually growing airlift requirements of the Army, cidents per 100,000 flying hours (.51 per 100,000 in the
Navy, and Air Force-as well as NASA, the State airlift units) between January 1 and December 31,
Department, and other agencies of the government. 1961, won the command the coveted Daedalian Trophy.

In strategic mobility exercises, even a quick listing As fiscal year 1962 came to a close, MATS was again
of joint operations during FY '62 reveals the magni- a prime mobility factor in the cold war, airlifting Arm'
tude of this airlift task. Such a list would include: and Marine Corps troops into and within Thailand,
Check Mate II/Scrap Iron (CONARC and TAC forces and military equipment to Thailand and South Viet-
to Italy, Greece, and Turkey for NATO manuevers); nam.
Stair Step (deployment of TAC fighter units to Eu- With its accelerated missile and space airlifts and
rope); Swift Strike; Deep Freeze 62; Trail Break; technical service support, an ever-increasing number
Long Thrust II (the first large-scale exercise using of special assignment airlifts, cold-war and humani-
jets); Great Shelf (deployment of Army troops to the tarian airlifts, and a constantly enlarging commitment
Philippines); Banyan Tree; Blue Straw; Bristle Cone; to joint military exercises, fiscal year 1962 was without
Long Thrust III; Quick Kick; and Clear Lake among question the year that Military Air Transport Service
many others. global airlift came of age.-END
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RCA A15038
COAXITRON

Integral Cavity Design Means Greater Reliability Over Broader Bandwidth
Broad bandwidth and outstanding power-output uni- and output circuitry, high-voltage blocking circuit and
formity mark the new RCA A15038-a developmental the gridded tube structure within a common vacuum
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A15038 is designed for use in long-range search radar, band at which it is driven.
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weapons systems and providing primary military support to the

AIR FORCE
Gen. Bernard A. Schriever was named S Y S T E M S
Commander of the Air Research and
Development Connand, predecessor
to AFSC, in April 1959. Fromn 1954 to
1959 hie headed USAF's Ballistic Mis-
sile Division, part of ARDC, through C O M M A N D
the early days of United States gissile
development. He saw extensive duty as
pilot and commander of heavy bomb-
ers in the Pacific in World War II.ONMARCH 17, 1961, the Secretary of Defense an- systems in varying stages of acquisition. Twelve are

nounced a reorganization of Air Force systems "Designated Systems" of high priority.
management with the aim of centralizing direc- The command's official mission statement succinctly

tion of the ballistic missile programs and ensuring the describes its responsibility.
most effective discharge of those military space respon- "The Air Force Systems Command (AFSC)," it reads,
sibilities assigned to the Air Force. This reorganization "is responsible for the research, development, testing,
consolidated all activities involving acquisition and production, and procurement actions required to place
development of aircraft and missile systems into a new a complete aerospace system in operation. It must de-
command, the Air Force Systems Command, organ- liver complete, timely, and operable systems to using
ized effective April 1, 1961. commands such as the Strategic Air Command, Tacti-

Tasks assigned to AFSC included production, pro- cal Air Command, and the Air Defense Command.
curement, development, and testing of aerospace AFSC conducts or supervises scientific and technical
weapon and support systems, missile site activation, and studies required for the accomplishment of Air Force
supervision of Contract Management Regions-includ- missions."
ing Air Procurement Districts and Air Force Plant Significant breakthroughs in the race for space earned
Representative Offices to administer Air Force con- a major share of news headlines throughout the world
tracts. for AFSC during FY'62.

Today, weapon systems come under the managerial Foremost among America's space achievements were
control of AFSC from initial development to delivery manned orbital flights in the National Aeronautics and
to operational commands. Space Administration's Project Mercury. On February

From his headquarters at Andrews AFB, Md., Gen. 20, 1962, an Air Force Atlas successfully boosted the
Bernard A. Schriever, AFSC Commander, directs the Friendship 7 spacecraft carrying Lt. Col. John Glenn,
operations of seven divisions, seven centers, three con- USMC, on a three-orbital flight around the world.
tract management regions, and the Armed Services Three months later, on May 24, Lt. Cmdr. M. Scott
Technical Information Agency (ASTIA). Carpenter, USN, duplicated the feat in his Mercury

Staffed by 26,650 officers and airmen and 37,000 spacecraft. He, too, was boosted into orbit by an Air
civilian employees, the command currently is account- Force Atlas.
able for all Air Force aerospace systems. Achievements of manned aircraft also won America's

An indication of the scope and range of AFSC activi- space efforts worldwide prestige. On November 9,
ties is evidenced from its procurement authority and 1961, AFSC's Maj. Robert M. White piloted the X-15
monies disbursed. rocket plane to a speed of 4,093 mph in a joint Air

AFSC directs the spending of about forty percent of Force-NASA-Navy test conducted at the Air Force
the AF budget. The command handles some 54,000 Flight Test Center, Edwards AFB, Calif. Major White,
contracts annually. More than 11,000 new contracts are on July 17, 1962, became the first manned aircraft pilot
awarded annually. The budget to support AFSC pro- to earn Astronaut wings, reserved for those who have
grams totaled more than $7 billion for fiscal 1962. flown higher than fifty miles, when he piloted the X-15

Currently, AFSC supervises about eighty weapon to an altitude of 314,750 feet.
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The year also recorded numerous major milestones as a "milestone accomplishment" by General Schriever,in Air Force space probes and missile-launching prof- who sent personal congratulations to personnel partici-
ects as well as in USAF developmental programs- pating in the firing. The forty-four previous test firings
prime concern of AFSC. had been conducted by contractor crews.

The initial silo launching of Minuteman-the nation's During April and May of 1962, eighteen Titans im-
first solid-propellant ICBM-on November 17, 1961, bedded in silos near Lowry AFB, Colo., known as
marked one of the year's highlights in missile progress. Lowry Complex #1 and Complex #2, were turned

Later that month, Atlas-E sites at Warren AFB, over to SAC.
Vvo., were turned over to the Strategic Air Command Discoverer XXX was launched on September 12,ahead of scheduled completion date. The turnover 1961. The capsule was ejected on its thirty-third orbit

marked the complete activation of the first ballistic and successfully recovered in the air by a C-130.
missile wing by AFSC for use by SAC. More missile The first in a series of three drop tests of the Skybolt
sites currently are undergoing completion throughout air-launched ballistic missile under the project respon-
the country. sibility of the Aeronautical Systems Division (ASD)

For the first time in ICBM history, an all-Air Force Wright-Patterson AFB. Ohio, was successfully coin-
missile crew conducted the test launch of a Titan I. pleted in February 1962, at AFSC's Air Proving
Fired on November 21, 1961, by members of the 6555th Ground Center (APGC), Eglin AFB. Fla. The test-
Aerospace Test Wing at Patrick AFB, Fla., the missile carried out by an Air Force Systems Command crew
rocketed about 5,000 miles down the Atlantic Missile from a B-52 Stratofortress-was conducted to deter-
Range from Cape Canaveral. The launch was hailed (Continued on following pagc)

AR FORCE SYSTEMS COMMAND

Headquarters, Andrews AFB, Md.
Commander

Gen. Bernard A. Schriever
Deputy Commander for

Aerospace Systems
Inglewood, Calif.

Howell M.GEstes, Jr.,
Commander .

Aeronautical Systems ForeignTechnology
Division DivisionBallistic Systems Space Systems Division Electronic Systems Wright-Patterson Wright-PattersonDivision Inglewood, Calif. Division AFB, Ohio AFB, OhioNorton AFB, Calif. Lt. Gen. Laurence G. Maj. Gen. Brig. Gen.Maj. Gen. Howell M. Estes, Jr., Hanscom Field, Mass. Robert G. Ruegg, Arthur J. PierceWaymond A. Davis, Commander Maj. Gen. - Commander CommanderCommander Charles H. Terhune, Jr.

Commander Aerospace Medical Research and TechnologyDivision Division
Brooks AFB, Tex. Bolling AFB, D.C.

Brig. Gen. Maj. Gen.
Theodore C. Bedwell, Jr., Marvin C. Demer

Commander Commander

Air Force Missile Air Force Flight Air Force Missile
Test Center Test Center Development Center

Patrick AFB, Fla. Edwards AFB, Calif. Holloman AFB, N.M.Maj. Gen. Brig. Gen. Col. Ralph S. Garman,
Leighton 1. Davis, Irving L. Branch, Commander

Commander Commander

M a I I B
Air Proving Ground Air Force Special Rome Air Development Arnold EngineeringCenter Weapons Center Center Development CenterEglin AFB, Fla. KirtlandAFB, N.M. Griffiss AFB, N.Y. Tullahoma, Tenn.Maj. Gen. Brig. Gen. John W. White, Maj. Gen. Maj. Gen.James E. Roberts, Commander Daniel C. Doubleday, William L. Rogers,Commander Commander Commander

CONTRACT MANAGEME,.

Armed Services Technical
Information Agency

Arlington Hall Station, Va. Western CMR Central CMR Eastern CMRCol. James 0. Vann, Mira Loma AFS, Calif. Wright-Patterson Olmsted AFB, Pa.Commander Col.John L. Zoeckler AFB, Ohio Col. Monty D. Wilson,
Col. Henry G. MacDonald, Commander

Commander
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AIR FORCE SYSTEMS COMMAND CONTINUED

Systems Conuinaul\s Air Force Flight Test Center at Ed- A SAC B-52 releases a Hound Dog air-to-surface guided mis-

wards AFB, Calif., is the home of the high-flying X-15 sile, powered by a Pratt & Whitney J52 engine. With a

manned research rocket airplane, which has already con- nuclear warhead and a 500-mile range, the Hound Dog's job

tributed heavily to aerospace research for the space age. is to clear a penetration path for the Boeing Stratofort.

mine the missile's trajectory patterns and drop char- supervision of BMEWS, which attained tvo-thirds

acteristics. completion with activation in August 1961, of a radar

Other major aeronautical systems supervised by station at Clear, forty miles southwest of Fairbanks,

the Aeronautical Systems Division include the X-20 Alaska. A second site is operational at Thule, Green-

Dyna-Soar) and the RS-70 advanced aerospace land, and a third is nearing completion. BMEWS ra-

weapon system. dars, with a range of 3,000 miles, can detect oncoming

The first Atlas-F silo-model intercontinental ballistic ballistic missiles shortly after launch.

missile was launched August 7, 1961, from the Air Other ESD projects of noteworthy interest during

Force Missile Test Center at Cape Canaveral. the past fiscal year included completion of a radio

In addition to advances in the space and missile link from Greenland to Iceland, which placed seven

areas, AFSC recorded progress in numerous other re- new DEW Line stations in operation, and completion

search-and-development fields covering a wide area of the world's largest radome-a 134-foot-high sphere

of technological projects. atop Tyngsboro Hill, Mass. The radome will serve as

One such project was the completion of an Air a shelter for one of the most sensitive research an-

Force camera known as the "Facet Eye" at the Air tennas ever built-a "dish" 120 feet in diameter, de-

Force Missile Development Center (AFMDC), Hollo- signed for global communications and space studies.

man AFB, N. M. Moving on a massive but delicately Another major and national ESD project concerns

balanced tracking mount, the camera-which consists of SPADATS (Space Detection and Tracking System).

twenty-five long-barrelled five-inch telescopes lined to Eventually, the system is expected to be able to track

a similar number of TV-like, image-orthicon tubes-is all objects in space to altitudes of 20,000 miles.

capable of capturing clear and continuous views of In fulfilling its mission, AFSC cooperates with pri-

Venus, Jupiter, and Saturn in broad daylight. vate industry and with other military and govern-

The first live test of a rocket-powered escape cap- mental agencies. AFSC's Space Systems Division, In-

stile was conducted January 31, 1962, at the Air Force glewood, Calif., for example, is responsible for de-

Flight Test Center, Edwards AFB, Calif., when a velopment projects in support of the Army, Navy, and

chimpanzee was safely ejected from a B-58 traveling NASA as well as for military space programs assigned

at 650 mph, at a 20,000-foot altitude. to the USAF. Resident representatives of the Army,

One month later, on February 28, the first manned Navy, and NASA are located with SSD to provide

11-58 capsule-ejection test also met with success. WO daily participation in development programs.

Edward J. Murray, Aeronautical Systems Division, The Air Force Special Weapons Center (AFSWC),
was ejected from an altitude of 20,000 feet over Kirtland AFB, N. M., is assisting the Atonic Energy

AFFTC while the B-58 was flying at 565 mph. Commission in physical studies of space nuclear tests.

The Semi-Automatic Ground Environment (SAGE) The object of this research is to learn holy to integrate

for directing the air defense of North America reached nuclear weapons into USAF weapon systems with in-

completion for the continental United States on De- creased safety and reliability.

cember 15, 1961. The multibillion-dollar SAGE project Another cooperative effort involves the use of the

ties together the twenty-one direction centers' housing Atlantic Missile Range with headquarters at Patrick

computers and automated equipment, communication AFB, Fla. (Cape Canaveral), for Army, Navy, and

lines, radar stations, and radio sites into an inter- NASA as well as for Air Force missile launches.

connected system. The Electronic Systems Division By agreement with the US Army, operational con-

(ESD) at Laurence G. Hanscom Field, Bedford, trol of the US Army Corps of Engineers Ballistic Mis-

Mass., was responsible for development and acquisi- sile Construction Office with its subordinate units is

tion of the project. assigned to Ballistic Systems Division, Norton AFB,
ESD also is responsible for design and construction (Continued on page 105)
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IFairchild's new Ground Sensor Termna ler mits real-time
battlefield surveillance from a remote command post.

INTELLIGENCE ogr0aphic, infrared or radar views transmitted bya a irbornere-
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NEW HOPE FOR UNDER-DEVELOPED NATIONS RESULTING FROM BASIC SPACE RESEARCH
Lunar and space missions such as Proj- or their derivatives as fuels. These hy- readily understandable. The develop-
ect Apollo seldom seem, in their far-out drocarbon-air (Carboxo) and mixed- ment ofa nation can almost be measured
glamour role. to be closely related to gas/air (AminoxT") developments of by its ability to produce and consume
that great fundamental... mankind. Yet Leesona Moos do not require reactants electrical power. In this mechanized
one single aspect of the Apollo program of high purity, and are very flexible world, virtually all industry waits on
-fuel cells-holds a vast amount of from a logistics point of view. Low cost the availability of electricity. If an emer-
hope. Especially for under-developed and readily available fuels are used, and gent economy must hold off its develop-
nations. the universal oxidizer-air-supplies the ment until completion of large-scale

Often referred to as "continuous bat- other portion of the reaction mix. Be- hydroelectric projects, a distinct problem
teries,"fuelcellsconvertchemicalenergy cause the fuel cell is an extremely effi- of time and expenditures arises. If. on
directly to electrical. They are the newest cient engine-efficiencies of up to 70% the other hand. the nation had access
power sources to emerge from scientific are attainable.vs.30% for a conventional to Carbox and Aminox type fuel cell
research into the realm of practical en- diesel-the result is an exciting new systems. which could be tailored to the
gines. The specific cell system aboard means of generating electrical power at need and would operate on locallk
Apollo will be a Hydrox* unit, reacting low operating expenditure. Pratt & available fuels, the basic first step to-
hydrogen and oxygen, and is the result Whitney Aircraft in the United States, ward an industrialized economy and
of research at Leesona Moos Labora- and Energy Conversion Ltd..* of Eng- higher living standards would be
tories, one of the first in America to land, are carrying out further develop- achieved.
undertake studies on fuel cells. Hydrox mental engineering on these systems" Leesona believes its efforts, plus the
will supply electrical power for vehicle under license from the Leesona Corpo- great additive capabilities of our United
control, communications, and numer- ration. States and international partners. will
ous other power needs aboard this lunar These new Leesona power sources, of soon result in working installations of
mission. Marking the first such use of high efficiency and low fuel costs, can the Carbox and Aminox systems to ad-
these new power sources, the Ilydrox readily be seen to provide the world vance the standards of all mankind.
installation will inaugurate a new age with an entirely new type of elecric Meanvile, the sibling lydrox system
in the generation of electrical power. generator. Fuels of the hydrocarbon supplies power for a moon voyage.And
Final engineering and manufacture of variety are fairly abundant throughout research continues.
the units for Project Apollo will be the world. The fuel cell, though scienti-
carried out by Pratt & Whitney Division fically sophisticated, is neither unwieldy
of United Aircraft., under license from nor complex in its operation, and re-
Leesona Corporation. quires little maintenance. Units with *Energy Conversion, Ltd., is a new

But space missions are only the first power levels from those required for a corporation founded by four British
part of the story. At the same point in one-family dwelling uip to communal or companies: National Research and De-
time that Leesona Moos began studies of industrial ground-power stations have velopment Corporation; British Petro-
Hydroxfuelcells,a concomitantproject been projected in Leesona Moos studies, leunm Company, Ltd.; British Ropes,
was undertaken to develop an even more and found feasible. Lid., leading manufacturer of rope and
advanced system...a cell using air as The impact Carbox and Aminox can steel cable; and Guest, Keen, andNettle-
oxidant and inexpensive hydrocarbons have on the emerging countries is folds Group, major steel manufacturers.

LEESONA MOOS LABORATORIES
A Division of Leesona Corporation * 90-28 VanlWyck Expressway * Jamaica 18, New York * AXtel 7-400



AIR FORCE SYSTEMS COMMAND CONTINUED

Calif. BSD is responsible for eighteen Site Activation
Task Forces which include the Atlas, Titan, and Min-
utoman missile programs. An Army Corps of Engineers
major general is in charge of facility design, installa-
tion, and checkout.

Functioning in a staff capacity, Maj. Gen. 0. J. Rit-
land, Deputy to the Commander, AFSC, for Manned

Space Flight, plans, programs, and coordinates the
allocation of AFSC resources necessary to support
specific NASA projects and programs for manned
flight, being provided under basic agreements between
NASA and the Department of Defense.

In the test facility area AFSC has found it neces-
sarv to augment "blue suit" capability by drawing on
industrial contractors. Some of the larger ones called
upon to operate AFSC facilities include Pan American
Airways, which operates the Atlantic Missile Range;
ARO Inc., to operate the test facilities at the Arnold
Engineering Development Center, Tullahoma, Tenn.;
and Vitro Inc., to operate the Gulf Missile Test Range,
headquartered at Eglin AFB, Fla.

AFSC has three Contract Management Regions-
each.of which. is responsible for managing the admin-
istration of Air Force and other government contracts
as assigned within its respective geographical area.

AFSC contracts with numerous universities and
nonprofit organizations throughout the country to
conduct scientific studies of specific interest to the
US Air Force.

Two singularly significant Air Force management
changes occurred within AFSC during the year. ilu* A

One of these was the consolidation of Air Force Th1 giant Till tlnnd- in it- game .0 (.o n H.p wn al ..
acromedical facilities under one division-the Aerospace while final preparation are nade for laut h. Titan, along

Medial Dvison. ommadedbv Bia. en.Theoore with Atlas and Minutemtan, for the trio of ICB-Ns whose
Medical DivisioncomandedbyBrig.Gen.Tdevelopent has been overseen by Systes Co and.
C. Bedwell. Facilities assigned to it include the School
of Aerospace Medicine at Brooks AFB, Tex.; the Management proved to be the main contributing
Aerospace Medical Laboratories at Wright-Patterson factor to space and missile technological progress dur-
AFB, Ohio; the Aeromedical Research Laboratory at ing fiscal 1962.
Holloman AFB, N. M.; the Personnel Research Labor- This fact was borne out by General Schriever when
atory and Air Force Hospital at Lackland AFB, Tex.; he addressed a four-day management conference of
and the Arctic Aeromedical Laboratory at Fort Wain- 300 military and industrial leaders-the first such man-
wright, Alaska. agement conference to be sponsored by AFSC->!

The second significant management change involved Monterey, Calif., May 2-5, 1962.
the formation of the Research and Technology Di- The purpose of the conference was to provic a
vision, currently headquartered at Bolling AFB, Wash- common understanding of today's management cn-
ington, D. C. vironment, improvement of the relationship between

Commanded by Maj. Gen. Marvin C. Demler, the AFSC and industry, and formulation of joint AFSC-
R&T Division will be responsible for the AFSC applied industry approaches to systems management.
research (exploratory development) and advanced General Schriever told the delegates that in systems
technology- programs. The division will create a broad acquisition today, "management is the pacing factor."
base of applied research and advanced technology "Management is our theme because management is
which will be incorporated as rapidly as possible in our need," the AFSC chief said. "Increased scientific
the development of superior advanced aerospace sys- and engineering competence will not speed up the rate
tems. of technical progress unless we learn to manage our

One of the main objectives in establishing the divi- resources more wisely and efficiently."
sion was to eliminate piecemeal R&T activities within Although the conference was not expected to come
AFSC. A parallel goal was to bring activities under up with any pat answers to the problems confronting

a strong central direction at division level. Thus, the industry-Air Force relationship, General Schriever

General Demer and his staff now function as the voiced the hope that the gathering would serve as a

focal point for prompt decision-making and over-all "solid beginning" in this direction.

direction of the command's inhouse laboratory capa- Current AFSC progress supports that philosophy.

bility. -END
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The perfect fit. The interlocking talents and
proved dependability of two strong companies,
Lear and Siegler, are now united under one
progressive management...providing a multi-
plied potential for outstanding performance



in military and aerospace programs; indus-

trial and consumer electronics; and heating

and air conditioning.

LEAR SIEGLER, INC.
SANTA MONICA, CALIFORNIA



The efficient support and maintenance of the most advanced

aerospace systems of our time: this is the pi

AIR FORCE
Gen. Mark E. Bradley, Jr., succeeded O G IS T IC S
Gen. Williani F. McKee as Coi-
mander of the Air Force Logistics
Coiniand on July 1, 1962, as General
McKee ioved to the Pentagon to
becone Air Force Vice Chief of
Staff. General Bradley, an airan
with wide experience in industrial, ma-
teriel, and procurement assignments,
had previously served as Deputy Chief
of Staff for Materiel at H1q. USAF.

URING the past year, Air Force Logistics Con- gram, set ip to monitor logistics functions from the
mand continued its drive toward more efficient early or design stages of systems until normally a year
management of its many faceted tasks in support after delivery of the last production article to the using

of the Air Force-on the ground, in the air, and in command.
space. Today, detailed support plans must be made con-

It laid the foundation for support of the most ad- currently with systems design, as reliability and main-
vanced aerospace, electronic, and aeronautical devel- tainability are designed into the system. A life-support
opinents of our time. plan for people mustabe built into a spacecraft. Recov-

It readied the Heath facility near Newark, Ohio, for ery costs dictate.builling maximum reliability and in-
rcpair an( calibration of inertial-guidance systems. flight maintainability into the systems design.

It streamlined its organization, including discontinu- Under the program, an AFLC systems support man-
ance of two overseas forces. ager or facility is assigned the task of support man-

It developed plans for turnover to the Defense Sup- agement of a specific system. Those already assigned
ply Agency of the Air Force electronic items that are include the X-20; the Discoverer; the Atlas, Titan, and
Common to all the services, during FY '63, together Minuteman missiles; the Distant Early Warning elec-
with an AFLC depot. tronic system; the RS-70, F-110, F-111, B-52, B-58;

It continued its annual retraining of thousands of and a number of special guided missiles.
civilian employees to meet the demands for new skills July 1, 1962, was a very active day for Air Force
and highly trained specialists caused by today's com- Logistics Command. On that day it acquired a new
plex weapons. Commander, Gen. Mark E. Bradley, Jr. Its Commander

But it still found time to provide logistics support for a year and previously Deputy Commander for eight
for the combat units of the Air Force-its primary mis- years, Gen. William F. McKee, moved up to Vice Chief
sion. AFLC's job is to see to it that all Air Force com- of Staff of the Air Force. General Bradley, an old hand
bat units are properly equipped and ready for instant at logistics, now has direct control of the command,
action at all times, anywhere in the world. This in- whereas for the past three years he had staff surveil-
volves procurement, supply, maintenance, and trans- lance over its activities as Deputy Chief of Staff for
portation. Procurement amounts to about $3 billion a Systems and Logistics at Hq. USAF.
year. Supply deals vith one and one-third million dif- Also, on July 1 the Defense Supply Agency took
ferent kinds of items. Maintenance requires the services over Dayton Air Force Depot in Ohio, with a chance
of 54,000 persons-one-third of the AFLC total-in to assume, on a progressive basis, responsibility for
processing three million aircraft and engine components management, procurement, and distribution of some
annually through AFLC depots. 400,000 common Air Force electronic items.

A foundation stone in the support of advanced sys- Then, too, on July 1, AFLC's 3079th Air Depot Wing
tems, whether on the ground. in the air, or in space, was with its five groups was inactivated. This organization
the development of a new concept that intensifies man- had been responsible for handling special weapons.
agement attention on systems being acquired by the The functions remaining were divided between Stra-
Air Force. This evolved into a Systems Support Pro- tegic Air Command, Military Air Transport Service,
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and AFLC. This stranliniio \\as acconiplished to
effectbetter management and to shiftmiitary person-
nel to combat units.

It was also on July 1 that AFLC's two overseas
organizations-Air Materiel Force, Pacific Area, and Air
Materiel Force, European Area-were inactivated, cul-
minating several years' development of direct support
of overseas units from Air Materiel Areas in the United
States.

The program to eliminate AFLC overseas depots
and stockpiles was made possible primarily by flyaway
kits containing replacement parts for thirty days, high-
speed movement of priority and Hi-value material,
faster communications, and electronic data processing.
When a part is removed from a flyaway kit, the supply
officer flashes an order back to the United States and
the replacement item is sent directly to the squadron.

Back in the United States, requisitions are filled by
AFLC's nine Air Materiel Areas (AMAs). They have
*geographical responsibilities for various areas of the
country and simultaneously have worldwide logistics -
responsibilities for specific systems and items. Each
AMA gets its name from the location of its headquar-
ters and of the depot that is the hub of its activities,
as, for example, Oklahoma City Air Materiel Area. Half of Strategic Air Command's B-52s undergo overhaul

Most of AFLC's procurement is accomplished by its and modernization in Aircraft Maintenance Shops at AFLC's
AMAs. A revitalized Procurement Management Pro- San Antonio Air Materiel Area, Kelly AFB, Tex. Thirteen

B-52s can be handled simultaneously in this huge hangar(Continued on following page) at Kelly. The building is 2,000 feet long, 300 feet wide.

AIR FORCE LOGISTICS COMMAND
Headquarters, Wright-Patterson AFB, Ohio

Commander
Gen. Mark E. Bradley, Jr.

I I I I
Directorate of Data Systems Directorate of Procurement Directorate of Supply Directorate of Maintenance
Col. E. M. Tally, Jr., Director and Production Maj. Gen. M. L. McNickle, Engineering

Brig. Gen. L. W. Fulton, Director Director Maj. Gen. T. A Benrnet,
Dire

I I i
Directorate of Transportation Directorate of Personnel and Comptroller Directorate of P!a3

Col. W. T. Kemp, Director Support Operations Brig. Gen, E. J. Hopkins and Programs
Brig. Gen. J. H. Chick, Director Maj. Gen H. C. Porter. Di>.;

AIR MATERIEL AREAS

II I I I
Warner Robins AMA RomeAMA Sacramento AMA San Bernardino AMA

Robins AFB, Ga. Griffiss AFB, N.Y. McClellan AFB, Calif. Norton AFB, Calif.
Maj. Gen. W. T. Hefley Maj. Gen. C. B. Root Maj. Gen. G. E. Price Maj. Gen. B. 1. Funk

San Antonio AMA Oklaboma City AMA Ogden AMA Mobile AMA Middletown AMAKelly AFB, Tex. Tinker AFB, Okla. Hill AFB, Utah Brookley AFB, Ala. Olmsted AFB, Pa.
Maj. Gen. W. T. Hudnell Maj. Gen. L. L. Mundell Maj. Gen. D. Coupland Brig. Gen. E. 8. Cassady Maj. Gen. F. H. Miller

I 1 I
2709th AF Vehicle 2704th AF Aircraft Storage Wright-Patterson AFI, Ohis

Control Group and Disposition Group Col. G. J. McClernon
Memphis, Tenn. Davis-Monthan AFB, Ariz.

Col. V. F. Fairfax Col. C. L Stafford

Alt FORCE Megazine * September 1962 14?



AIR FORCE LOGISTICS COMMAND CONTINUED

Aboxmchlanics

capsulefor mid-air
snare training.
Capsules keep( USAF capsule-
catchers in trim.-

Left, Sacramento
workers at Mc-
Clellan AFB secure
an Air Force
Agena-A vehicle,
preciouscompo-
nent for future Logistics Command technician at Olm-
spaceshot,with sted AFB, Pa., "clean room" checks
plasticcover outa delicateAstroCompassTracker.

gram was inaugurated in mid-1961 with the goal of small part of AFLC's activities in this area. During the
cuttingcosts.AFLCbuyersweretoldtobuyonlywhat period1957-62,nearly60,000employeeswillhave been
wasactuallyneeded(theeliminationofprojectswhich retrainedandplacedinnew jobswithin AFLC.
had become unnecessary because of changed condi- This mammoth program was made necessary by the
tions or circumstances), to increase competitive bid- increasingly complex weapons and electronic equip-
ding,andtoimprovenegotiationswithcontractors. ment enteringtheAirForceinventory.Whilesomeof

High-speedmovementofpriorityandHi-valuema- the most complexretraining coursesstillare carried
teriel between the AMAs,certainAirForcebases, onat the plantsof AirForce suppliers,most retraining
andaerialportsintheUnitedStatesisaccomplished is done by475 Air Forceinstructorsat thenineAF
by LOGAIR,a contractual, scheduled cargo airlift man- bases wherethe depots are located. Courses extend
agedbyAFLC. To indicateits size, contractstotaling from twoweeks totwo years, withthe averageayear
overS$30million have been awarded for LOGAIR long.
operations during fiscal year1963. Aprincipal factor in retraining is thefamiliarityand

AFLCis involvedinmany phases of cargoairlift basic knowledgeof Air Force equipmentpossessed by
For example,AFLCdeterminedit was necessaryto many AFLCpersonnel.Apnumberofthem havebeen
place largerdoorsonthe Douglas C-133,inorderto with AFLCorone of its predecessorsor r twenty or
load theAtlas missiles. They were developed byAir more years, andit has beenfoundfeasible to retrain
Force Systems Commandin timetobe includedin many of them, including some intheir fifties
theaircraft's production designs. Such employees haveservedundera longsuccession

During thepast year, AFLCreadiedtheHeath ofchangesin organizationand redesignationsinname.
facility inOhio-a formerheavy-press plant thatisto AirForce Logistics Command wasaredesignation of
betherepair shopfor the inertial-guidance systems of Air MaterielCommand on April1,1961. Air Materiel
missiles andthe homeofAir Force precision calibration Commandwas organized in 1946, replacingAir Tech-
measurements. The Air Force Calibration Standards nical Service Command. The genealogy of AFLC traces
Facility,tobe dedicated in October, willassumea vital back to theMaterielDivision of theArmy AirCorps,
role inaerospace logistics. Itwillprovidethemost establishedat McCook Field, Dayton, Ohio,in 1926.
sensitive laboratoryfor calibrationinthe free world. The futuremay bringsomemoreorganizational

Among Heath's employeeswillbe 650technicians changes to AFLC. However,under one designation or
servicing theAir Force's inertial-guidance systems. anotheritis certain that arospace logistics willcon-
Except fora handful, they will be retrainees froma tinuetobea majorfactor in the readiness of theAir
widevarietyof other AFLCjobs. Force to respond toany challenge-beit on the ground,

The Heathretraining program represents onlysa inthe air,orout in space.-END
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ENGINEERS, PROGRAM ANALYSTS: securing man's
control of the
complex weapons
he has invented
Factoring into large scale command and control systems
the latest advances in all relevant technologies is a con-
tinuing responsibility of ITT's International Electric
Corporation.

Currently, IEC engineers and
scientists are adding a remark-
able new capability to the SAC
Command and Control System
465-L: data presentation in color.

Operating at speeds that appeared incredible only a short
time ago, the system enables computer outputs to be con-
verted to alpha-numeric form ... photographed ... devel-
oped and projected on control center screens in as many
as 7 colors in a matter of seconds.

This new capability opens up a whole new field of data
format techniques to be explored. An obvious and imme-
diate value is the enhancement of human perception
through color changes denoting differing degrees of situa-
tion criticality.

OPPORTUNITIES IN MANY COMMAND AND CONTROL
AREAS NOW OPEN TO SYSTEMS ENGINEERS AND SENIOR
PROGRAMMERS
Many of these positions are on 465-L, for which IEC is pro-
viding systems management, development and design.
Other opportunities relate to large-scale commercial digital
communication systems, oceanic systems, and satellite
control. Your inquiry about any of the positions listed below
will receive immediate attention.

PROGRAMMERS/ANALYSTS. For real-time pro- SYSTEMS IMPLEMENTATION ENGINEERS. Elec- DIGITAL SYSTEMS ENGINEERS. Engineers with

gramming analysis and development. Broad ac- tronic engineers to develop tests for stressing management ability to direct sub-systems en-

tivities encompass advanced programming and evaluating communication-display-computer gineering effort on a global command/control

systems, including special color display rou- systems. Recommend improvement and refine- system. Experience is desired in message traffic

tines; diagnostic programs; automatic recovery; ments. Also, field positions for installation and control, data processing systems, data display

problem-oriented language;artificial intelligence. integration of digital command/control systems. and multi-sequencing techniques.

INFORMATION SYSTEMS ENGINEERS. For de-
OPERATIONS ANALYSTS. To establish systems sign of command/control and advanced com-

requirements in satellite control, air traffic con- munications systems. Experience in traffic, Write fully in confidence to Mr. E. A. Smith,

trol, ASW and command/control. Also, assign- antenna and propagation theory, and mathe- Rm. 10, ITT-international Electric Corporation,

ments in man/machine communications and matics as applied to communications and space Route 17 & Garden State Parkway, Paramus,

information retrieval, technology. New Jersey.

An Equal Opportunity Employer

INTERNATIONAL ELECTRIC CORPORATIONJm J



Evilding Air Force skills in an increosin..

complex age is the important mission of the Air Traini,

and the effort in ATC is under way to k;

AIR
TR AININ G

A veteran flyer, military instructor,
and combat commander who served
in Europe during World War II and
in Korea during the conflict, Lt. Gen.
JamesiE. Briggs asuned commandof
ATC in 1959.- Prior to that, he hadC OMN
held a number of important staff posts
in Washington, as well as serving a
tour in Colorado as the Superintendent
of the US Air Force Acadei.

E NTION the name Air Training Command mand headquarters. med in 1957 from Scott AFB toi (ATC) to a group of Air Force men and it's Randolph AFB, Tex.
certain to strike a familiar chord with at least Today, the Air Training Command conducts train-

nine out of every ten of them. ing at nineteen bases throughout the nation. One of
ATC enjoys this widespread recognition in Air the largest of the nation's major air commands. its

Force circles not just because it is one of the nation's job is the recruiting and training of officers and airinen
major air commands. Rather, it is widely known be- for America's aerospace force.
cause the majority of Air Force personnel now on Responsibility for the huge task of supplying the
active duty have, at one time or another, had a close Air Force with young men and women falls to the
association with it. USAF Recruiting Service, a major component of ATC.

This close association can be seen in the fact that With headquarters at Vright-Patterson AFB. Ohio,
during the past eight years ATC recruiters have en- the recruiting service is divided into seven groups and
listed enough men- numbers-wise, to effect a complete fifty-four detachments.
turnover of all USAF personnel. The Air Force man- Nearly 1.00 recruiters staff about 750 offices
power ceiling now stands at about 887000 men while throughout the United States. These recruiters are con-
ATC, during the same period, has signed up more tinuallv searching for young men and women who
than 900,000 recruits have the potential to master the skills demanded by

What now constitutes ATC came into being in 1943 present and future aerospace weapon systems. Last
as the Army Air Forces Training Command. year they interviewed and tested hundreds of thou-

Training strength was at its peak during World sands of people before making their final selection of
War II, but with the war's end, demobilization brought more than 121,000 of the nation's youth.
a striking reduction in command strength. From a high The education level of these new enlistees reached
of 80,693 pilots trained by AAFTC in 1944, ATC an all-time high last year. More than eighty-five per-
trained only 344 in 1946. cent of all nonprior-service personnel signed up were

In 1949, ATC administered its entire training system high-school graduates, while the previous year only
-consisting of seventeen active bases-from a single about seventy percent of a similar group had com-
headquarters at Scott AFB, Ill. With the outbreak of pleted high school.
the Korean conflict in 1930, USAF expansion resulted Virtually all new enlistees begin their Air Force
in skyrocketing training requirements. careers at ATC's Lackland Military Training Center

Since the truce in Korea, ATC has added and re- near San Antonio, Tex. Every man without prior mili-
vised training courses to keep pace with modern aero- tary service reports to Lackland where all receive the
space-age technology and mission realignment. The same reception and processing. They enter the same
command's operation has been centralized at fewer organization-the 3720th Basic Military School.
bases to provide more efficient training. This concentration of training in the 3720th gives

ATCs three subordinate commands, born of the each man, regardless of his civilian background, equal
Korean conflict, were discontinued by mid-1958. Their opportunity with his fellow trainees. The Air Force
responsibilities were assumed by the reorganized com- considers this common initial experience so important
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that Lackland is now indergoing a coniplete physical
nodernization in order to give its trainees a first im-

pression commensurate to the aerospace age.
Recruits spend a minimum of five weeks at Lackland

in Phase I military training. Some, who are not selected
for technical training, remain for another three weeks
for Phase II military training. They are then assigned
to bases throughout the Air Force for on-the-job
training.

All WAF recruits complete their full eight weeks
of military training before leaving Lackland.

Male personnel who, through extensive tests and
interviews, have been selected for technical courses
leave Lackland at the end of their fifth week and go
to one of ATC's six technical training centers.

Technical training centers and some of their courses
are: Firtstep on proud road to full-fledged membership in the

USAF team, to which Air Training Commnand contributes
*Amarillo AFB, Tex.-Jet mechanics, airframe heavily, is marked bythese youngrecruits,including abnew

repair, and Dyna-Soar (X-20) training. WAF at swearing in. WAFs get full training at Lackland
* Chanute AFB, Ill.-Weather observers; advanced Air Force Base, Tex. Males are tested, interviewed there.

aircraft mechanic specialists; Minuteman, Bomarc,
Hound Dog missile training. Mace, Matador, Skybolt. and guided-air-rocket (GAR)

* Keesler AFB, Miss.-Electronics, air traffic con- training.
trol, missile-guidance systems. * Sheppard AFB, Tex.-Conventional-type air-

*Greenville AFB, Miss. - Personnel and fire craft mechanic; intelligence; helicopter mechanic:
fighting. Atlas, Titan, Thor, Jupiter missile training.

*Lowry AFB. Colo.-Arinaimnit: photography; (Continued on following page)

Commander
Headquarters, Randolph AFB, Tex. Lt. Gen. James E. Briggs

Flying Training
USAF Recruiting Service Military Training Advanced Pilot Training

Hq.. Wright-Patterson AFB, Ohio Lackland AFB, Tex. 3635th Flying Training Wing
Navigator Training Stead AFB, Nev.

3535th Navigator Training Wing

Hq., 3501st USAF Recruiting Group Mather AFB, Calif. 3510th Flying Training Wing
Stewart AFB, N.Y. Randolph AFB, Tex.

3565th Navigator Training Wing
Hq.3502d USAF RecruitingGroup Technical Training James Connally AFB, Tex. 3625th Combat Crew Training Wing

Olmsted AFB, Pa. Chanute AFB,Ill. TyndallAFB,Fla.
Undergraduate Pilot Training

Hq .,3503d USAF Recruiting Group Lowry AFB. Colo. 3500th Pilot Training Wing
Robins AFB, Ga. Reese AFB. Tex.

Sheppard AFB, Tex.
Hq., 3504th USAF Recruiting Group Amarillo AFB, Tex. 3575th Pilot Training Wing

Lackland AFB, Tex. Vance AFB, Okla.

Keesler AFB, Miss.
Hq., 3505th USAF Recruiting Group 3640th Pilot Training W-

Chanute AFB, Ill. Greenville AFB, Miss. Laredo AFB, Tex.

Hq., 3506th USAF Recruiting Group 3560th Pilot Training Vt.
Mather AFB, Calif. Webb AFB. Tex.

Hq., 3507th USAF Recruiting Group 365thCrilotraining Wing
Lincoln AFB, Neb.

3550th Pilot Training Wing
Moody AFB, Ga.

3525th Pilot Training Wing
Williams AFB, Ariz.

3646th Pilot Training Wing
Laughlin AFB, Tex.
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AIR TRAINING COMMAND _-_NTINUED

Missile-side instruction is gi en at -No% that -Northrop upersonic T-38 Talon jet trainer is being phased into the
heppard AFBTex. Air Training Com- Air Training Command Undergraduate Pilot Training Program, new pilots like

iand trains future Air Force muissile- these are getting the chance to start early flying in a supersonic fashion. Webb
ien at five of its technical training AFB. Tex., was the first of Air Training Coiniands bases to conduct all training
centers, each witli its own specialties. with T-38, while continuing to use the T-37 as prinary trainer for students.

Last year these centers provided formal resident transition training, instrument training, navigation and
training for more than 148.000 students. while mobile operational training over mountainous terrain and in
and field training units conducted on-site training for confined areas. The H-43B Huskie helicopter is used
an additional 198.000 US and allied Air Force person- to train pilots and fire fighters in the operation of the
nel at bases throtighout the free world. Huskie and auxiliary equipment, including the 1,000-

ATC's Undergraduate Pilot Training Program (UPT) pound fire-suppression kit. Graduates enter base res-
officially entered the supersonic flight era during fiscal cue units through the Air Force.
year 1962. The new T-38 Talon was phased into the Survival and special training at Stead teaches stu-
UPT program at Webb AFB, Tex., and student pilots dents, under near actual conditions, the use of sur-
began training in the twin-jet, Mach 1.2 aircraft in vival equipment, principles, techniques, and proce-
February. Webb thus became the first of ATC's eight dures needed to survive in any climatic condition. In
UPT bases to conduct all its undergraduate pilot addition counterinsirgency material is presented to
training using the T-37/T-3S aircraft combination. acquaint the students with this subject. Students are

Other UPT bases are still using the subsonic T-.3 generally aircrew members and return to their home
jet as the basic trainer. however, the T-SS will replace bases after graduation.
it at the remaining bases as it becomes available. The Randolph AFB, Tex., in addition to being the home
T-37 vill continue to be used as the primary trainer. of ATC Headquarters, specializes in instructor train-

UPT bases in addition to Webb are: Laredo, Laugh- ing. Pilot instructor courses are conducted in the T-33.
lin. and Reese AFBs. Tex.; Craig AFB, Ala.; Moody T-38, and T-39 aircraft. Emphasis is placed on moti-
AFB. Ga.: Vance AFB_ Okla.: and Williams AFB, Ariz. vating techniques, teaching methods, counseling, stu-
About 1.300 students von their pilot wings at these dent instructorrelationship-andtechniquesof biilding
hases last year. student confidence. Graduates are assigned as instrc-

All Undergraduate Navigator Training now is con- tor pilots within ATC.
ducted at James Connally AFB, Tex. Harlingen AFI. The USAF Instrument Pilot Instructor School moved
Tex., was phase( out of the program in June 1962. from James Connally to Handolph last year and two
Mlany Connallvgraduates-1240 won their xvings last new aircraft-the T-38 and T-39-were introduced into
\(ar-are assigned to SAC. TAC, and MATS. Some, the course. Graduates of this course return to their
1however, remain in ATC and receive advanced navi- home bases throughout the Air Force as instrument
(rtor training at Mather AFB, Calif. instructors or supervisors.

Helicopter and survival special training is conducted Thus ATC, (hiring the past year, continued to im-
bh ATC at Stead AFB, Nev., where students are prove its training techniques in various areas to better
trained in theI 11-19 and II-21 helicopters. They receive "Prepare thei lan" for the Aerospace Force-Exo
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For your needs in briefing, training, teaching...
An integrated TelePrompTer system...

for information display with impact!
TelePrompTer integrated communication systems are taking); the advantage of "multiple" screens for projec-
now filling vital briefing, conference and training func- tion of different information; motion picture and large
tions in over 80 major military and government installa- screen television projection; automatic random selec-
tions throughout the country, including the State tion and presentation of stored material; optional pre-
Department; Headquarters, U. S. Air Force, Pentagon; programming or remote control of equipment and
major space centers, NASA; Headquarters, Tactical Air effects; complete integration of all media for greatest
Command; Chief of Naval Operations, Briefing Room; flexibility and impact.
and many others. A TelePrompTer system is not an end in itself. It is
Only TelePrompTer offers you the unique combination simply the most advanced means for achieving the end
of creative, operational and engineering skills in design- result you must have . . . getting your message unde
ing an integrated communications system to fit your stood and getting the desired effect upon your group.
particular needs. Your system can include such tech- you are interested in greatly increasing your briefing,
niques as: high brilliance rear-screen automatic slide training and teaching capabilities, write for the complete
projection to permit liberal room lighting (and note TelePrompTer story.

TELEPROM PTER 50 West 44th St. N. Y. 26, N. Y.



4 ihe supersonic- and pace age, ihe diieise of r

North American continent is even more significo

connected with defense of our forty-ninth sta

In the north A!rsci vvhere we !bord-r with the Sc-l

ALASKAN
Named Commander, AAC, in July
1961, Maj. Gen. Wendell W. Bowman,
was one of the Air Force communica-
tions and navigational-aid pioneers
during World War II and was cited
for his contributions to a then-infant
art. Since the war, he has served ini a
number of communications and air
defense posts in the US, anong them
that of Commander, Central Air De-
fense Force.

fIT- the changing of world events, the impor- was transferred t the Army's control on July 1, 1962.
i tance of the Air Force in Alaska significantly But the most significant changes in the Air Force

increased during the past year. organization in Alaska were in the communications
The state of Alaska is a steppingstone to the Far area.

East as well as a key in the North American aerospace Foremost of these was the announcement of the
defense system. Occupying the prominent role in the transfer of the sixty-two-year-old Alaska Communica-
system is the Alaskan Air Command, headquartered at tions System from the Army's Signal Corps to the Air
Elmendorf Air Force Base, near Anchorage. Force for operation by the Alaska Communications

The command's aircraft-control-and-warning sites are Region located at Elmendorf. The change was made
located from above the Arctic Circle to the outer effective July 1, 1962.
fringes of the Aleutian Chain. Coupled with the F-102 The defense posture of AAC was strengthened in
fighter-interceptor aircraft, they form a formidable bar- another communications area when the first military
rier to any enemy intent on approaching North America direct-dialing system was put into effect by the Alaska
from this point. Communications Region in March of this year. The

Since assuming command of the air arm of the uni- new system now permits AC&W site commanders to
fled Alaskan Command and the Alaskan NORAD Re- dial directly to their headquarters, as well as furnishing
gion in August 1961, Maj. Gen. Wendell W. Bowman immediate communications to the sites from the AAC
has been employing "Operation Close Look" within commander and members of his staff.
the AAC. Strike Command called its 1962 winter exercise in

Some units, like the 5070th Air Defense Wing. were Alaska "Operation Great Bear," but, though the name
discontinued while others, like the 5040th Consolidated was different, the mission bad the same definition as
Aircraft Maintenance Group, were streamlined and past ones: to train America's fighting men in cold-
placed directly under the operational control of the weather tactics.
AAC's headquarters. Air Force Reserve, Air National Guard and Military

But whatever the changes, all have succeeded in Air Transport Service units from the South 48 again
giving General Bowman a closer-knit command which were the supporting cast as they airlifted men and
today generates greater effective personnel manage- equipment to and from the exercise area with AAC's
ment, while providing America with the protection Elmendorf AFB serving as their base of operation.
that it needs. There were many other exercises during the year.

During the year, one AAC station was closed-Ice The Tactical Air Command's Composite Air Strike
Island Bravo, a floating weather base. Since the late Force found AAC country apt for its cold-weather
summer of 1961, it had been fastened to a land shelf training, and they used it to their best advantage.
some ninety-five miles from Point Barrow, thus losing Eielson AFB, near Fairbanks, AAC's other main
its value to the Air Force as a research center. It was base, continued to serve as a launching platform for
abandoned in September 1961. the Strategic Air Command's northern strike force,

In an interservice shift, the oldest Air Force Hos- giving the B-47 bombers a geographical advantage not
pital in Alaska, the 5060th, located at Fort Wainwright, available anywhere else in America.
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Ke Nlink in NORAl)'s dvif'iie sys-
teln is the Clear, Alaska, Ballistic
Missile Early Warning Systemn
"electronic fence" installation,
consisting of three antennas that
take up more space than a foot-
)all field. BMEWS and other aero-

Space defense operations in Alas-
ki underscore Alaskan Air Coin-
mand's Aital cold-war iminportanlce.

Lonely, eerie sentinel symbolic of the
far-flung operations in the Alaskan
north is this derelict C-47, left as
frozen artifact in the deep freeze after
it had crashed onto the Ice Island
Bravo weather station base. The Alas-
kan Air Command has since aban-
doned the island, but the metal mas-
todon stands guard, cold and mute.

SAC's importance as a tenant organization at Eiel- One of the main links in the North American Air
son was emphasized when, in July 1962, it was revealed Defense Command's aerospace defense system is the
that Reflex Action Force and its support group were to Alaskan Ballistic Missile Early Warning System site
be reorganized into a strategic wing and it would get located at Clear, one of three such sites around the
a permanent commander, the first in several years. world. This clearly places Alaska and the Alaskan Air

Many other major Air Force commands found Alaska Command in the missile age.
suitable for some of their activities with the AAC pro- Today, AAC's elaborate and widespread warning
viding them with all the support they needed. system is there in hopes that it will never have to be

The Air Force Systems Command, for example, has used. But to anyone who is thinking of testing their
the Aeromedical Laboratory at Fort Wainwright and ability, the men of the Alaskan Air Command send out
also works with AAC's Arctic Survival School. the word in advance: "We're readV."-Exn

ALASKAN AIR COMMAND
Headquarters, Elmendorf AFB, Alaska

Commander
Maj. Gen. Wendell W. Bowman

5008th Support Squadron
5009th Support Squadron (Comp)

I I
5040th Air Base Wing 5010th Air Base Wing

Elmendorf AFB, Alaska Eielson AFB, Alaska

I I1
317th FIghter Interceptor Squadrwn 51040th Consolidated Aircraft Maintenance Group 5040th Air Transport Squadron (V

Elmendorf AFB, Alaska Elmendorf AFB, Alaska Elmendorf AFB, Alaska
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Our increasingly important commitments to and stake in Latin

America underscore the operations of the Caribbean Air Command, a

vital center of military planning and coordination for hemispheric

defense

CARIBBEAN
AIR

Maj. Gen. Leland S. Stranathan as-
sumed command of CAIRC in 1959. A
veteran airman who contributed sig-
nificantly to gunnery technique de-
velopment in World War II and alsoserved in the Pacific, he has held
a number of important assignments
in training and developmental fields
since, including that of Director
Development Planning, Hq. USAF.

L HE Caribbean Air Command's mission in Latin Western Hemisphere if that need should arise. The
America is performed through detachments located USAF Mission personnel earn the respect and confi-
in sixteen of the twenty republics, and through dence of their hosts for the US Air Force and for the

the USAF School for Latin America at Albrook AFB, United States through careful performance of their
Canal Zone, which provides training in technical air assigned duties in behalf of the host government,
force subjects to officers and airmen of all of the Latin through a sincere desire to assist the host air force in
American republics. The USAF Missions are located arriving at the same level of technical proficiency exhib-
in Argentina, Uruguay, Paraguay, Chile, Bolivia, Peru, ited by the US Air Force, and through a willingness
Ecuador, Colombia, Venezuela, Nicaragua, Guate- to cooperate fully with the host air force.
mala, Honduras, El Salvador, and Haiti. An Air Force With the close identification between military and
Section of the Joint Brazil-United States Military commercial aviation existing in many of the Latin
Commission is located in Rio de Janeiro, Brazil, and American republics, the USAF efforts in Latin America
an Air Force Section of a Military Assistance Advisory contribute directly and effectively to the develop-
Group is stationed in the Dominican Republic. ment and improvement of the economic strength of the

The technical training offered to Latin Americans host country. The development of modern airfields,
at Albrook AFB, now organized at the USAF School communications systems, and the training in technical
for Latin America, is a continuation of a program aviation specialties enrich countries dependent upon
which started in March 1943. The school's curriculum air transportation in the absence of adequate highways
is based on the training needs of the air forces it sup- and railways.
ports as determined by the Chiefs of the USAF Mis- In addition to those activities directly in support
sions. The five-month courses are based on the standard of the Latin American air forces, the Caribbean Air
courses offered to US airmen by the Air Training Com- Command is charged with a number of other missions
mand but adapted to Latin American needs and of- in the promotion of the US Air Force's interests and
fered in Spanish by bilingual USAF instructors. In policies within the southern continent. As a compo-
addition to the formal training, the USAF School for nent of a unified command, the Caribbean Air Com-
Latin America has developed a varied social, educa- mand participated in an annual joint training exercise
tional, and recreational program designed to overcome to test defense measures for the Panama Canal and
national differences and to develop attitudes of Inter- other US installations in the Caribbean. Frequently,
Americanism and Western Hemispheric solidarity. Army and Air Force elements of Latin America partici-
Friendship and understanding are important by-pro- pate in the exercise with CONUS-based Army/Air
ducts of the school. Force units. The responsibility for the operation of an

The primary objective of the Caribbean Air Com- air rescue service for the land mass of South and Cen-
mand is that of assisting and advising the air forces tral America has been vested in the command and is
of Latin America so they can attain that degree of ef- being implemented by detachments attached to the
fectiveness and self-sufficiency which will permit them command. Other units attached to the command pro-
to perform the missions assigned by their national vide weather information, communications services,
governments and assist in the over-all defense of the aircraft chart and information services, and photo-
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Survival training is serious business Aerospace poier is increasingly .ignificant in Latin America. and IS Air Force
at CAIRC, as represented by such ac- Mission svstemi personnel throughout Central and South America work in close
tivities as this Air Commando exercise harmonywith airmen in host countries in mutual cooperation efforts to develop
at Albrook AFB Tropic Survival School. local aerospace capabilities through enhancement of technical, other skills.

6A

Bilingual skills among the instructors at the US Air Force School for Latin Amer- Above, a Latin American student, left,
ica are vital to achievement of the cooperation-instruction mission. Here a USAF gets snake-skinning, cating, lesson
instructor who speaks Spanish fluently works with a student from Uruguay. Note from USAF survival instructor. Snakes
school patch visible under right-hand collar of Uruguayan student's uniform. are eaten during survival exercises.

mapping services. The attached units perform impor- side of the Isthmus and west of the Panama Canal was
tant mission objectives for which the Caribbean Air reactivated. The longrer runways at Howard AFB as-
Command has been made responsible. sure the command of a capability for servicing visiting

Logistic support for the Missions, Air Attach6s or aircraft more promptly and more safely.
other Air Force units in Latin America is provided by For the first time, the USAF nMedical Conference
the 5700th Air Base Group at Albrook. The group also was held at Albrook in March 1962. The conference
operates the Tropic Survival School which provides brought leading medical officers of the US Air Force
practical training for aircrews, both US and foreign, and the command surgeons, and other prouinent med-
on survival techniques under tropical conditions. Be- ical officers, of the Latin American air forces together
cause of the roughness of tthe ip e extensive to discuss mutual problen s and nmedical progress in
jungle areas in Latin America and the relative scarcity the areas of aervices and tropical medicine.
of navigational aids and emergency landing strips, Recent events and developments on the interna-
survival training has become an increasingly important tional scene have redirected the attention of many
activity. At the request of Latin American republics, Americans toward Latin America. With the new em-
n tAlrth olas ateinohe establishment phasis on Latin America, new programs to strengthen
of similar schools in other countries the countries have been initiated by US government

Other than for the normal highlights following from a ec and existing progrands have received new
the nature of the command's operations within Latin support and new objectives. The Caribbean Air Com-
America, two important events occurred during the mand with its more than twenty years of experience in
past year. As a solution to the increasing air traffic working with Latin American air forces has shared in
through the Canal Zone, Howard AFB, on the Pacific the renaissance of interest.-Ena-
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Now in its second year of operations, the Air Force's sixteenth

major command is pressing ahead with its vital mission-respoii-

AIR FORCE
Maj. Gen. Kenneth P. Bergquist becaMe COMMUNICATIONS
Conunander, AFCS, in February 1962.
His prior assignnent had been as Coml-
niander of the Electronic Systems
Division of Air Force Systems Corn-
iand. General Bergquist served in the
Pacific during World War II, and he
has been in a number of air defense
posts and staff positions in Europe and
the continental United States since the
war's end.PROVIDING the "Reins of Command"-this is one of which two are designated "Areas"-comparable to

of the Air Forces's most simply stated vet one of its numbered air forces in strength and responsibility
most important missions. A glance behind these -and seven are "Independent Regions"-similar in

words reveals a complex aerospace activity, one con- size and responsibility to air divisions.
ducted by a major air command established slightly The European-African-Middle Eastern Communica-
more than a year ago: the Air Force Communications tions Area, commanded by Brig. Gen. J. Francis Taylor,
Service (AFCS). Jr., from headquarters at Wiesbaden AB, Germany, in-

For this mission AFCS technicians "wire" the world, cludes subordinate United Kingdom, Central European,
through 558 units at 500 locations in forty-six of the Mediterranean, and Spanish Regions.
United States, in thirty-five other countries, and at With headquarters at Wheeler AFB, Hawaii, the
way stations between. This vast operation is com- Pacific Communications Area is conmanded by Brig.
manded by Maj. Gen. Kenneth P. Bergquist, with Gen. James H. Weiner. Included in this organization
headquarters at Scott AFB, Ill. are Far East and Southeast Asia Regions.

AFCS operates and maintains aerospace communi- Independent regions are:
cations in five distinct types of service-(1) On-Base * Alaskan Communications Region at Elmendorf
Communications; (2) Long-Haul Communications as AFB, Alaska, which is commanded by Col. Harold L.
components of the Defense Communications System Hughes.
(DCS); (3) Flight Facilities; (4) Air Traffic Control; * Midwestern Communications Region, Chanute
and (5) Emergency Mission Support-each a family of AFB, Ill., Col. Harry J. Bullis.
communications functions grouped according to sys- * North Atlantic Communications Region, West-
tems or procedural similarity. over AFB, Mass., Col. James T. McElhone.

This command's five-part mission draws primarily * Southeastern Communications Region, Robins
from two highly technical Air Force skill groups, in- AFB, Ga., Col. Albert H. Snider.
formally called Communicators and Air Traffic Con- *Southwestern Communications Region, Ran-
trollers. Communicators operate and maintain air/ dolph AFB, Tex., Col. H. L. Gandy.
ground communications, on-base and interbase wire *Western Communications Region, Hamilton
cable, and radio and digital communications systems. AFB, Calif., Col. Guy H. Rockey.
Television, maintenance-expediter, and fire/crash com- * Continental Systems Region, Tinker AFB, Okla.,
munications facilities are also their charge. Col. Frank T. West.

The Air Traffic Controllers operate and maintain a In addition, AFCS is responsible for training four
worldwide system of 1,500 air traffic control facilities Air National Guard communications groups, with
and electronic aids to aerial navigation. Constantly twenty-one squadrons; two mobile communications
performing service evaluation of these facilities is squadrons, containing nine subordinate flights; and one
AFCS's fleet of specially equipped T-33s and C-140A special squadron. These organizations are manned by
JetStars. some 6,000 Guardsmen.

The command's current organizational structure This command also trains three Air Force Reserve
has eleven direct-reporting subordinate headquarters mobile communications squadrons, each of which has
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SCVen stl)or(dinate (etachimunts. About 1.250Heserve
personnel are assigned to these units.

On July 1, 1962, AFCS marked a year of progress
toward achieving the USAF goal of a single, unified
organization to employ most efficiently the critical
communications skills and resources in the service of
the entire Air Force.

Phased organizational integration of the communi-
cations of the separate commands began with the July
1961 activation. At that time AFCS assumed commnuni-
cations responsibility for the Military Air Transport
Service, Aeronautical Chart and Information Center.
Air Force Accounting and Finance Center, and the
Caribbean Air Conu and.

January 1962 brought the next realignment of coin-
nuinications operations facilities, as AFCS was as-
signed communications responsibilities for the Air
Force Logistics Command. Systems Command, Alas-
kan Air Command, Air University, Pacific Air Forces,
Air Training Comumand, and Air Force Academy.

On July 1. 1962. AFCS was assigned responsibility
for operating Defense Communications System ele-
ments serving the United States Air Forces in Europe,
Continental Air Command, and units of Security Serv-
ice. The Alaskan Communications System, a Signal
Corps organization that has provided telephone and
telegraph service for both military and civilian users
in the forty-ninth state for sixty-two years, was also
transferred to the Air Force for operations.

Here are some representative events within each
of AFCS's five mission elements. AFCS coitroller on the Job at Scott AFB, Ill., smbolizes

world1wieFlight Facilities mission of the Air Force Comn-In the field of Long Haul Communications-a re- nurljcations Service. That C-140A JeStarreflecei e
(Continued on following page) controller's glasses is a nockup. but his job is real.vital.

FOFCE COMUN v
Headquarters, Scott AFB, Ill.

Commander
Maj. Gen. Kenneth P. Bergquist

European-African-Middle Eastern Communications Area Pacific Communications Area
Hq., Wiesbaden AB, Germany Hq.. Wheeler AFB, Hawaii

Brig. Gen. J. Francis Taylor, Jr., Commander Brig. Gen. James H. Weiner, Commander

North Atlantic Communications Region Southeastern Communications Region
Hq., Westover AFB, Mass. Hq., Robins AFB, Ga.

Southwestern Communications Region

t AHq., Randolph AFB, Tex.

Midwestern Communications Region Alaskan Communications Region Continental Systems Region Western Communications Region
Hq.. Chanute AFB, Ill. Hq., Elmendorf AFB, Alaska Hq., Tinker AFB, Okla. Hq., Hamilton AFB, Calif.

II I
3d Mobile Communications Squadron Hq., 1801st Communications Group 1865th Facility Checking Flight

Tinker AFB, Okla. (Office of Commercial Communications Management) Tinker AFB, Okla.
Scott AFB, ill.

1800th Support Squadron 1866th Facility Checking Flight
Scott AFB, Ill. (Service Evaluation)

Scott AFB, Ill.
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AIR FORCE COMMUNICATIONS SERVICF __CONTINUED

ment gathered telephone, crash/alarm and alert sys-
tems, and air-police security and maintenance-expediter
networks under single management. Improved effi-
ciency was gained by standardization, and greater
economy achieved by eliminating Base Communica-
tions Squadrons, with a saving of administrative, main-
tenance, and operational personnel space.

Flight Facilities, and Air Traffic Control-under the
Deputy Chief of Staff for Flight Facilities, Col. Robert
C. Sears-recorded numerous advances. Among the
more prominent was continued development of the
C-140A JetStar, five of which are scheduled for de-
livery to AFCS within the next few months to satisfy.
primarily, Air Force requirements for evaluation of
mobile navigational aids deployed for contingency
operations. The speed, range, and special capabilities
of this all-weather, twin-jet, when deployed, will
enable it to reach any contingency area in ten hours.

Still in the realm of Air Traffic Control and Flight
Facilities, during AFCS's first year the Air Traffic
Controllers are credited with "saves" of aircraft, vorth
about 898.5 million, and bringing to safety their 339
aircrew members. This figure is approximately four
times the annual salaries of all active-duty Air Force

. 4 Controllers.
Emergency Mission Support-a responsibility of the

Deputy Chief of Staff for Objectives, Col. Harry A.
French-applied the most advanced techniques of
mobile communications operations to some 195 de-
ployments, with communications support for Project

4 Mercury, United Nations operations in the Republic
of Congo, the Air Force counterinsurgency training

(:onunications Service technician iorking on one of the mission in Southeast Asia, and Air Force civil assist-
more than 200 eergency operations handled by the new ance following natural disaster, such as Hurricane
Air Force coniiand during its first eventful year. This
phase of the job involved adjustment of antenna position. Another important developmentwasAFCS's ap-

sponsibility of AFCS's Deputy Chief of Staff for Tele- pointment by the Department of Defense to manage
communications, Col. John E. Frizen-installation all commercial leased communications for the Army,
continued on a high-speed, computerized, data-com- Navy, and Defense Telephone Service, as well as
munications network, capable of instantaneous trans- the Air Force under the over-all management of
mission, reception, editing, and reconversion of any the Defense Communications Agency. As the re-
kind of digitalized information from punch-cards and sponsible agency, the Office of Commercial Communi-
perforated and magnetic tape. As one of the newest cations Management, leased and administered for
components of the Defense Communications System DoD $180 million this year in privately owned com-
AF DATACOM (Phase I-COMILOGNET), will link munications services and equipment, giving AFCS
450 Air Force, industry, and other Department of De- what might be called the world's largest telephone
fense activities into a network system for the high- bill. The chief of OCCM is Col. Cecil V. Broadawav.
speed exchange of information. Others in the AFCS staff at Scott are Maj. Gen.

The "Talking Birds" took to the air in this first year. Donald P. Graul, Deputy Commander; Brig. Gen.
These are complete communications packages oper- William T. Smith, Chief of Staff; Col. Byron V. Pepi-
ated and maintained by AFCS personnel. They are tone, DCS/Personnel; Col. Albert C. Windell, DCS/
designed to be transported in easily adapted C-130 Comptroller; Col. William J. Worcester, DCS/Logistics;
aircraft of the commands to which the airplanes are Col. Edison T. Weatherly, Inspector General; Col.
assigned. Two of the "Talking Birds" are on continuous Marvin J. Goodwin, Staff Judge Advocate; Lt. Col.
standby in the United States, two are in Europe, and Milton Frank, Director of Information; Lt. Col. Robert
two in the Pacific. From their home bases, task organi- B. Alexander, Director of Administrative Services; and
zations can quickly deploy to any geographic area to Maj. William C. Jenkins, Commander, 1800th Support
provide on-site command-post communications for Squadron.
contingency operations. Some 42,000 Communicators, Controllers, and sup-

Base Communications, also within the Telecommu- port technicians make up AFCS's worldwide profes-
nications mission, was streamlined by consolidation sional community who are "providing the reins of
of on-station communications facilities. This develop- command."-END
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ENGINEERED FOR GLOBAL STREET FIGHTING
MODICON* V - ready to move on instant notice to anywhere in the world to counter aggression on
enemy-selected ground and under enemy-prescribed conditions. Designed to assure mastery of the
air situation with command and control of aerial operations and close support of ground forces.
Engineered for first day capability, mixed weapons control, modular dispersibility. Compactly pack-
aged for global mobility in air-transportable shelters suitable for helicopter and vehicular operations.
Fully researched and developed for rapid integration into special air warfare units./Engineers and
scientists qualified to assume important assignments in advanced data handling and display systems
will find a broad spectrum of challenging opportunities at Litton Systems. Complete information on
openings may be obtained by submitting resume to Professional Employment Manager, 6700 Eton
Avenue, Canoga Park, California. An Equal Opportunity Employer. *MOdular DIspersed CONtrol

B LITTON SYSTEMS, INC./DATA SYSTEMS DIVISION A Division of Litton Industries



role in the development of Air Force leadership a

THE
Lt. Gen. Troup Miller, Jr., became A IR
Commander, AU, in August 1961 after
having served as Vice Commander. A
lher since 1931, the General served

in the Pacific during World War II,
later in materiel assignments. Prior
to service as Vice Commander, AU, UI ES T
lie was Commander of the Arnold En-
gineering Center, Tullahoma, Tenn.,
now an element of AF Systems Com-
mand.

DUCATION, doctrine, research - in developing In June, 164 students completed AU's senior school,
these essential fields, Air University continued the Air War College. The Associate AWC program,
to operate as the intellectual core of the USAF. whereby senior officers who cannot attend the resident

Fiscal year 1962 brought changes in top personnel, course obtain AWC diplomas, expanded to twenty-five
expanded and amended educational programs, im- seminars at selected bases in the United States and
proved instructional facilities, and an accelerated aero- overseas.

space briefing program. A total of 545 officers graduated at AU's intermedi-
When AU began operation in 1946, its founders ate school, Air Command and Staff College; and 165

discarded outmoded doctrine and stressed academic students completed the school's annual Reserve Officer
freedom as a cardinal educational principle. Geared Orientation Course. ACSC finalized plans for conduct-
to meet aerospace challenges, present programs reflect ing in early FY '63 the initial class of a two-week AF
this initial academic philosophy as they pursue the Counterinsurgency Course for 250 students from all
command's mission: to prepare officers for command major commands.
and staff duties; provide specified scientific and tech- Three Squadron Officer School classes produced
nical education; administer the AFROTC program. 2,700 graduates during fiscal year 1962. This junior

Lt. Gen. Troup Miller, Jr., assumed command of professional school redesigned its curriculum to direct
AU in August 1961. The following month, Maj. Gen. major emphasis toward aerospace power and leader-
C. H. Pottenger became Vice Commander. ship.

IV 77,

Air University Headquarters, Maxwell
AFB, Ala., font of past and present
aerospace power doctrine, and school
for futureleadership of the Air Force.
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Not only US Air Force officers, but
officers from other services and from
allied countries benefit from the in- jut
struction and research facilities at the
Air University, all in an acadeniic at-
niosphere that encourages creativity.

The AF Institute of Technology recorded a total the AFROTC program flourished with 108,000 cadets
graduate output of 2792-475 from its resident courses enrolled in 187 detachments.
and 2,317 from its civilian institutions program. The New equipment afforded greatly expanded closed-
institute doubled the quota of its Airman Education circuit television facilities on AU's main campus, Max-
and Commissioning Program. well AFB, Ala. The new service allowed three pro-

Some 1,600 individuals completed the various grams to run simultaneously to three schools.
courses offered by the Warfare Systems School to in- AU aerospace briefing teams, speaking to forty
crease the technical knowledge of AF officers in war- groups throughout the nation. brought the "story of
fare systems. In late 1961, WSS conducted the pilot space" to audiences totaling over 15,000.
class of its Aerospace Operations Course. George Washington University established a resi-

Academic Instructor and Allied Officer School con- dent center at AU to enable AWC students and selected
tinued its dynamic "people-to-people" approach in its AU faculty members to earn a master's or a bachelors
allied officer program. AU officers and local civilians degree. A similar program is planned for ACSC.
sponsored individual allied students to give them Air University's job. simply stated, is to produce
an "at-home" feeling in the military-civilian commu- key officers to guide the USAF in this dawning age
nity. During FY '62, AIAOS had 1,078 graduates in its of space. It follows that this educational, doctrinal,
various courses. and research center will continue its important role

Extension Course Institute reported an average in assuring that America maintains leadership of the
enrollment of 320.000 correspondence students. And free world-both in strength and in conviction.-END

AIR UNiVERSITY
Headquarters, Maxwell AFB, Ala.

Commander
Lt. Gen. Troup Miller, Jr.

War College Command & Staff Squadron Officer Academic Instructor Warfare Systems Air Force ROTC
Maxwell AFB, Ala. College School &Allied Officer School School Maxwell AFB, Ala.

Maxwell AFB, Ala. Maxwell AFB, Ala. Maxwell AFB, Ala. Maxwell AFB, Ala.

Institute of Extension Course Research Studies Air University Library Air Force Museum
Technology Institute Institute Maxwell AFB, Ala. Wright-Patterson AFB,

Wright-Patterson AFB, Gunter AFB, Ala. Maxwell AFB, Ala. Ohio
Ohio

I-I
3800th Air Base Wing 3894th School Group 3851st Support Group

Maxwell AFB, Ala. Maxwell AFB, Ala. Maxwell AFB, Ala.
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of the vital missions of the Continental Air romman

N o~vr-t-ress his~ ee rr',e in

CONTINENTAL
AIR

LD. Gen. Edwkard J. Tueik
sulmed commiiiindl of CONA Jult 1,
1962. His imu diatel prior I post,
tere us Vice CominiI erI t SAE E. al
Deputy Chief of tiff. I rsonnel. OMA.
tUSAF. HIe servdl in Eur~ope inl WorldC OMN
NNar II un<d itais a planner1l] of the I'loesti

r-aids. Het wenot with the Fifth Air
Forcve to Koren.; in 19.30 and1( laterl serval e
a the Comittanuulr of dte Fifth.

HE Continental Air Command concept of a lean
and hard "Ready-Now" Air Force Reserve has been
spotlighted as a firmly established fact during the

padst ear.
TwoC-14 wings called to active duty in October

1961 moved smoothl into the Regular Air Force struc-
ture. transitioned into their new C-124 aircraft and
performed airlift missions for the Tactical Air Corn-
mand. Reserve Recovery organizations proved their

worth in "no-notice" training exercises in coopera-

tion with various major commands. Reserve troop car-

rier wings conducted impressive airlift and airdrop
missions.

Providing logistical budgetary, administrative, and
personnel support for all Air Force Reserve units and

individual trainees is CONAC's primary mission. It also
has the prime responsibility for support of dispersal
aircraft and reconstitution of the Air Force in event of

attack on the United States.
The wings recalled in the Berlin crisis and scheduled

to return to Reserve status in August were the 435th at

HomesteadAFB, Fla., and the442datfichards-Gebaur
AFB, Mo., along with their five squadrons-the 77th,
Donaldson AFB, S. C.; 78th. Barksdale AFB, La.;
303d and 304th. Richards-Gebaur; and :305th, Tinker
AFB. Okla.

The thirteenotherwings in the CONAC oraniza-
tion are located at widely separated sites throughout

the nation. They have been involved in a number of
missions in support of the active establishment and
have participated extensively in airdrop and airlift

training exercises, working primarilyv with Tactical Air
Conmad and the Army. For instance. nearly 100

Pararescue. a skill that has iid an preciota Iie in CONAC Reserve troop carrier aircraft and crews were
ain operations. is a proml elemient of Continental Air Com- involved in the giant joint Air Forc-Army Elxercise
snand's spectrum of capability.as sbIolized by, this meiiim-

her of one of (ONA(:s Resetve Air Rescute Squadrons. Banyan Tree III, conductedin Panama during the
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early part of 1962. Reserve C-119s and C-123s dropped
and air-landed tons of equipment and flew a large
number of support missions in that massive operation.

The Air Force Reserve Recovery program has also
been active since it went into full-scale operation
July 1, 1961, with eighty-two recovery groups and 200
squadrons. Under this program, Reservists at widely
dispersed, predetermined airstrip locations will stand
ready to give combat aircraft a choice of alternate
landing fields if their home bases should be knocked
out by an aggressor. Recovery units are training to
prepare these alternate airfields, guide aircraft to these
safe havens, provide necessary services, and get the
aircraft airborne again quickly. Recovery units will be
able to provide refueling, communications, crash and
rescue, medical, food, billeting, and security services.
In recent months, there have been frequent exercises
involving other command aircraft ranging from pro-
peller-driven planes to the latest jets. These exercises,
often on a "no-notice" basis, have proved that this new
Reserveconceptprovidesrealisticpre-D-Dayprepara- First-line aircraft get minor maintenance as part of thetraining of CONAC's Reserve Recovery organization.
tion of Reservists for a time when they would be most
sorely needed. domestic and civil emergencies; Air Force representa-

There are many other types of CONAC Reserve tion on Civil Defense Boards; Reserve recruiting for
organizations such as Aerial Port Squadrons, Air Rescue other commands; cooperation with the Army and Navy
Squadrons, medical units, Air Terminal units, Naviga- in basic plans for defense other than air defense; Air
tion Squadrons, and others, as well as individual train- Force representation on State Reserve Facilities Boards;
ing facilities. liaison with Selective Service; and liaison with the Boy

Supervision of the Reserve program is a vast opera- Scout Explorer Program.
tion, and another CONAC organization-the Air Re- Organizationally, CONAC is divided into six num-
serve Records Center at Denver, Colo-has the huge bered Air Reserve Regions, geographically correspond-
task of maintaining master records of about a half ing with numbered Army areas.
million Air Force Reservists. The Center is also respon- Lt. Gen. Edward J. Timberlake assumed command
sible for all personnel actions affecting these records. of CONAC on July 1, 1962, replacing Lt. Gen. Gordon

In addition to its Reserve mission, CONAC has a A. Blake, who became Director of the National Security
number of special missions such as advisory and Agency. General Timberlake, a graduate of West Point,
liaison responsibilities for the Civil Air Patrol, an Air came to CONAC after a tour of duty as Deputy Chief
Force auxiliary; coordination of Air Force plans in of Staff for Personnel, Hq. USAF.-END

CONTINENTAL AIR COMMAND
Headquarters, Robins AFB, Ga.

Commander
Lt. Gen. Edward T. Timberlake

Civil Air Patrol Air Reserve Records Center
Hq., Ellington AFB, Tex. Denver, Colo.

Col. Paul C. Ashworth, Commander Col. Carroll S. Geddes, Commander

1st Reserve Region 2d Reserve Region 3d Reserve Region 4th Reserve Region 5th Reserve Region
Hq., Stewart AFB, N.Y. Hq., Andrews AFB, Md. Hq., Dobbins AFB, Ga. Hq., Randolph AFB, Tex. Hq., Selfridge AFB, Mich.

Brig. Gen. Benjamin G. Willis Brig. Gen. Felix L. Vidal, Brig. Gen. Wilbur W. Aring, Brig. Gen. James L. Riley, Brig. Gen. Charles M. Young,
Commander Commander Commander Commander Commander

6th Reserve Region
Air Force Hq., Hamilton AFB, Calif.

Sectors Brig. Gen. Andrew B. Cannon,
Reserve SCommander

Treep Carrier Wings Air Rescue Squadrons Aerial Pert Squadrens AFR Recovery Groups AFR Base Support Groups Support Units
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Though all flying activity has been curtailed at

historic Boiling AFB, the base remains as the center of one

of the most diversified missions in the Air Force . . .

THE
HEADQUARTERS

Maj. Gen. Brooke E. Allen has, since
July 1959, commanded the lleadquar-
ters Command. A wartime bomber pi-
lot, al took off in a 1-17 during the

logged more than 350 combat hours COM M AND
in the Pacific. In the '50s, he served
almost six years in MATS and before
his present assignment headed NATO's
6th Allied Tactical AF in Turkey.H EADQUARTERS Command, USAF, has a unique one of the major military hospitals in the area. It was

and broad mission . .. worldwide support. Its pri- recently redesignated "The Malcolm Grow USAF Clini-
mary mission is to support Hq. USAF, its special cal Center" named in honor of the late Maj. Gen. M.

activities and field extensions throughout the world. C. Grow, USAF Surgeon General from October 1947
Command headquarters are at historic Bolling AFB, until November 1949.
Washington, D. C., the home of Headquarters Com- Two of the major events of the year were the ob-
mand's 1100th Air Base Wing. Another command wing, servance of the forty-fourth anniversary of Bolling Air
the 1001st Air Base Wing, operates nearby Andrews Force Base and the movement of all fixed-wing flying
AFB, Md., while the third wing, the 1020th USAF operations from Bolling AFB to Andrews.
Special Activities Wing, is located at Fort Myer, Va. Twelve of Bolling's former base commanders re-
This latter wing supports USAF missions, MAAGs, turned for the July 1, 1962, anniversary observance as
Air Attach6s, and other special missions throughout the honored guests. The day's events included: The present
world. base commander laying wreaths on the graves of five

In addition to the command's mission of providing former commanders who are buried in Arlington Na-
logistic and administrative support, disbursing services tional Cemetery; a review on the flight line that at-
for Hq. USAF and other assigned Air Force units in tracted over 17,000 spectators; the takeoff of the last
the Washington area whose organizational structure aircraft-terminating forty-four years of aviation his-
does not permit self-support, other aspects of its mis- tory; and a formal anniversary dinner that evening at
sion are: the Bolling Officers' Open Mess that was attended by

* To provide aircraft for and supervise Air Force aviation pioneers, Air Staff officers, and congressional
administrative and combat-readiness flying for the and distinguished civic leaders.
Washington area. This includes all Ieadquarters All nonflying activities at Bolling will remain and
USAF helicopter operations; future plans for the base will vastly increase the ad-

*To organize, train, and maintain a Ceremonial ministrative mission and importance of both the com-
Unit and Headquarters Command Band, which repre- mand and the base. The total hours of flying at Bolling
sent the Air Force at public ceremonies within the area in 1961 were 59,244; at Andrews AFB, 68,879. Head-
of the nation's capital. The command also operates the quarters Command's flying safety record in 1961 was
USAF Bandsmen's School in support of USAF's music .71 per 100,000 flying hours, an AF-wide record low.
program. In addition, the command directly supports During 1961, Andrews AFB averaged over 320,000
the USAF Band, comprising the USAF Symphony Or- flight operations. This made it one of the busiest air-
chestra, the Concert Band, the USAF Drum and Bugle ports in the country, and its operation will expand now
Corps, "The Airmen of Note," "The Singing Sergeants," that Bolling's aircraft have moved there.
"The Strolling Strings," and the USAF Bagpipe Band; On June 30, 1962, Bolling AFB was the scene of re-

* To act as "housekeeper" for airmen on duty within tirement ceremonies for the former USAF Vice Chief
the Military District of Washington, providing housing of Staff, Gen. Frederic H. Smith, Jr.
and dining facilities; Andrews AFB is the home base for President Ken-

* To operate the USAF Hospital at Andrews AFB, nedy's aircraft as well as the aerial port of arrival and
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departure for other distingnished US and foreign dig-
nitaries who visit the nation's capital. Among the visi-
tors this year were: President Sukarno of Indonesia,
President Keita of Mali, President Aboud of Sudan,
Prime Minister Nehru of India, President Kekkonen of
Finland, Chancellor Adenauer of West Germany, King
Ibn Saud of Saudi Arabia, President Goulart of Brazil,
and Prime Minister Macmillan of the United Kingdom.
Five days after his historic spaceflight and earth orbits,
Lt. Col. John H. Glenn, Jr., was given a hero's welcome
at Andrews.

As usual, the national observance of Armed Forces
Day was held at Andrews AFB and there was a record
attendance.

Maj. Gen. Brooke E. Allen is Commander, Head-
quarters Command, USAF, a post he has held since
mid-1959. His immediate subordinates this year were
Maj. Gen. James C. McGehee, Commander at Andrews;
Col. Wilson R. Wood, Commander at Bolling; Col.
Robert W. Elliott, Commander of the 1020th USAF
Special Activities Wing, Fort Myer; Col. Richard D. Some of Bolling's past commanders gather for44th anni-

Vitek, Commander of the 1100th Support Group; and versary celebration. From left: Martin Scanlon, Robert
Col. ArchieA.Hoffman,CommanderoftheUSAF Walsh, Howard Davidson, William Ryan, Edmund Hill,

Col.Arcie . Hofma, Cmmader f te U AF Thoias Hastey, Robert Wimnalt William Boyd, Bur~ton
Hospital at Andrews AFB.-END Hovey, Henry Amen, Stoyte Ros, Edwin Miller, Wilson Wood.

achievements at the young, visionary, educationally r

kUNITEDSTASTTESAIR FORCE
Maj. Gen. Robert H. Warren, named
Superintendent of the US Air Force
Academy in July 1962, was instrumen-
tal in plans for the Academy as Mili-
tary Executive to the late Secretary of
the Air Force and Deputy Secretary of
Defense Donald A. Quarles. A 1928
graduate of West Point, he com-
manded the Air Proving Ground Cen-
ter before assuming his present duties.

HE United States Air Force Academy, the nation's Range of the Rocky Mountains a few miles north of

newest service academy, graduated its fourth class Colorado Springs.
on June 6, 1962, and, with the admission of the There is abundant evidence that the Academy is

750 members of the Class of 1966 later in June, reached accomplishing its mission of providing instruction, ex-
its full authorized strength of 2,512 Cadets. The legis- perience, and motivation to each Cadet so that he will
lation establishing the Air Force Academy was signed graduate with the knowledge, character, and qualities
by President Eisenhower on April 1, 1954, and the first of leadership essential to his progressive development
class of 305 Cadets was sworn in a little more than one as a career officer in the United States Air Force. More
year later, on July 11, 1955, at Lowry AFB, Denver, than 800 graduates of the Academy, now serving as
Colo. On August 29, 1958, the Cadets began to move Air Force officers, are living proof that their four years
into their new quarters at the foot of the Rampart (Continued on page 192)
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FA
I THE AIR FORCE ASSOCIATION

Invites You to the World's Leading

AEROSPACE DISPLAY and
AERIAL DEMONSTRATION

AEROSPACE PANORAMA

a major feature of Air Force Association's National Conven- and an exhibit honoring the 15th Anniversary of the Dcpart-

tion, the largest aerospace power and defense mecting in the ment of the Air Force (September 18) will dominate the en-

nation. Nearly 100,000 square feet of defense-equipment ex- trance to the exhibit hall. Fifteen major cominands of the

hibits-from missiles and aircraft to transistors. This is a show United States Air Force will also have exhibits showing the

that will increase your professional knowledge of the aerospace equipment and functions of each command... these alone are

industries and the products and services these companies offer worthy of your professional interest ... some of them dealing

to the Air Force and national defense. The Aerospace Pano- with space efforts.
rama will feature: You will be in good company-As a visitor to this show you

lissiles-Full-scaleTitan, Minutenan, and Thor-Discoverer will jointopAirnorce, govrnment edu>tion.andindustry

in front of the Convention Center. The Skyholt and Bulpup leaders in record numbers: 150 indstry nd businesexecutives

wilihe nearbv. of the Defense Orientation Ciinfeience Association; distin-
guished physicians of the Aerospace Medical Association; edu-

Aircraft-Fighters from Tactical Air Command, including the cators from fifty nations and 300 more from throughout the
F-100, RF-101, F-104, F-105, F-106, and the newest addition country; Air Force Reservists and Air National Guardsmen;
to the Air Force, the McDonnell F-110, for your close mspec- USAF Information Officers ffom all commands of the Air Force.
tion. worldwide; Outstanding Airmen from all Air Force conaniids:

Air Force-Will feature a new display known as "Scope 360" Air Force personnel from Nellis AFB and those participating

to tell the full story of the Air Force mission, its command in the USAF Tactical Air Demonstration; and top Cadets of

structures, and their capabilities. An Air Force protocol display the Air Force Academy.

PARTIAL LISTING OF PARTICIPANTS IN AFA CONVENTION EVENTS

ADAMS, Gen. Paul D. HOPE, Bob PRITCHARD, Brig. Gen. Gilbert L.
Commander in Chief Radio, TV, Motion Picture Star Commander
United States Strike Command HUBBARD, Brig. Gen. Boyd, Jr. Special Air Warfare Center
BRIGGS, Lt. Gen. James E. Commander REED, Dr. Wayne 0.
Commander 4520th Combat Crew Training Wing, Tactical Deputy Commissioner
Air Training Command Air Command US Office of Education

BURCHINAL, Lt. Gen. David A. KELLY, Lt. Gen. Joe W. SCHRIEVER, Gen. Bernard A.
Deputy Chief of Staff Commander Commander
Plans & Programs, USAF Military Air Transport Service Air Force Systems Command

CABELL, Gen. Charles P. LANG, John A. STILES, Df. Lindley J.
USAF (Ret.) Deputy Assistant Air Force Secretary for Dean, College of Education

CANNON, Senator Howard W. Reserve and ROTC Affairs University of Wisconsin

(D., Nev.) Member, Senate Armed Services LEE, Lt. Gen. Robert M. STONE, Lt. Gen. William S.

Committee and Senate Committee on Aero- Commander Deputy Chief of Staff

nautical and Space Sciences Air Defense Command Personnel, USAF
CONSIDINE, Bob LeMAY, Gen. Curtis E. SWEENEY, Gen. Walter C., Jr.
Syndicated Columnist Chief of Staff Commander

CUNNINGHAM, Brig. Gen. Joseph A. United States Air Force Tactical Air Command

Commander LOVELACE, Dr. Randolph, II TIMBERLAKE, Lt. Gen. Edward J.

Air Rescue Service Chairman, Board of Trustees Commander

DERTHICK, Dr. Lawrence G. Aerospace Education Foundation Continental Air Command

Assistant Executive Secretary McCARTY, Maj. Gen. Chester E. TOWNES, Dr. Charles H.

National Education Association Assistant Chief of Staff for Reserve Forces, USAF Provost

DICKIESON, Dr. A. C. MILLER, Lt. Gen. Troup, Jr. Massachusetts Institute of Technology
Bell Laboratories, Inc. Commander WARREN, Maj. Gen. Robert H.

FOSS, Joe Air University Superintendent

President, Air Force Association MONTGOMERY, John B. United States Air Force Academy

GERHART, Gen.John K. National Director WELSH, Dr. Edward C.

Commander in Chief Air Force Association Executive Secretary
North American Air Defense Command PETERSON, Brig. Gen..Norman L. National Aeronautics and Space Council

GOLDWATER, Senator Barry M. Commander WHITE, Maj. Robert M.

(R., Ariz.) Member, Senate Armed Services Air Weather Service X-15 Test Pilot

Committee and Senate Appropriations Com. PIERCE, Dr. John R. WILSON, Maj. Gen. Winston P.

mittee Bell Telephone Laboratories,1nc. Deputy Chief

HEBERT, Representative F. Edward POWER, Gen. Thomas S. National Guard Bureau

(D., La.) Member, House Armed Services Com. Commander in Chief ZUCKERT, Hon. Eugene M.

mittee Strategic Air Command Secretary of the Air Force
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AFAslbthbAnnual Convent
** tember 18-23,Iaone

4.§ESAY, SEPTEMBY
9:00 AM AFA Conunittee Meetings

10:00 AM Convention Registration Opens
8:00 PM AFA Directors' Meeting

. SDAY, SEPTEMBER 5$

8:00 AM Convention Registration Opens
10:00 AM 1st AFA Business Session

1:30 PM 2d AFA Business Session
2:30 PM Industry Seminar; Space Coin-

munications and Electronics

UR.SDAY. SEPTEMABER 20 s
8:00 AM Convention Registration Opens

10:00 AM 3d AFA Business Session
10:00 AM Industry Seminar: Space

Communications and .. g
Electronics . .. sm

10.oo AM Guided Tours for Educators
12:30 PM Aerospace Luncheon
2:30 PM Symposium:]Deterring Ceneral-~

War
5:00 PM Air Force Anniversary

Reception

a FR DAY, SEPTEMBER 21
8:00 AM Aerospace Education Founda-

tion Brcakfast Meeting
10:00 AM Airport Dedication-

Finish of Hicks Flight and
CONAC Troop Carrier Event

10:00 AM Symposium: Limited War and
Counterinsurgency

10:00 AM Aerospace Education Scminar
10:00 AM Space Briefing for Students __

12:30 PM Air Force AnniversaryW
Luncheon

2:30 PM Symposium: Space and
National Security

2:30 PM Reserve Forccs Seminar
2:30 PM Space Symposiunmfor\\Women

5:00 PM eccptioorAf11Secretary

aSATURDAY, SEPTEMBER 22 ~-
10:00 AM USAF Tactical Air Demon-

12:00 N m nrnaaOpen to Public
3:00 PM AFA Directors'MAeetiwr

One of tihe hsiglights~ of AFA's Las Vegas Conv-ention in September will be a
SUNDAY SEPTEMBER 23 tactical airpower demonstration at Indian Springs AFB. Delegates will see scenes

12:00 N FanioramaOpen to Fublic like this shot of TAC F-100s seeping away after scoring directbhits with napalmi.

AIR FORCE Magazine *Septenber 1962 191



UNITED STATES AIR FORCE ACADEMY CONTINUED

at the Academy were a very worthwhile investment in missions in the Navy, three in the Marine Corps, and
the present and future aerospace development of the one in the Army.
nation. The Academy continued to maintain its position

A new Superintendent, Maj. Gen. Robert H. War- very near the top among all of the nation's institutions

ren, reported for duty this summer from his former of higher learning. Two members of the Class of 1962
position of Commander, Air Proving Ground Center. were selected as Rhodes Scholars and are entering Ox-
1l succeeded Maj. Gen. William S. Stone, who has ford University this fall. The largest group, 254, en-
been promoted to lieutenant general and reassigned tered Air Force pilot training, seventeen are attending
as Air Force Deputy Chief of Staff, Personnel. graduate schools under the Air Force Institute of Tech-

Two new structures were virtually completed at the nology program, fifteen entered Air Force technical

Academy during the past year. They are the seventeen- schools, one went to navigator training, and one is at-

spired Academy Chapel and Falcon stadium. The tending medical school.
unique Chapel has been so designed that it is possible The United States Air Force Academy Preparatory
to conduct Protestant, Catholic, and Jewish services School was established on the Academy campus in

simultaneously. The stadium, with a seating capacity September of 1961. Two hundred students were ad-
of 40,000 persons, is being constructed with private mitted to the first session, and of this number 144
funds secured through the efforts of the Air Force graduated in June 1962. Ninety-nine secured appoint-
Academy Foundation. ments to the Air Force Academy and are members of

Vice President Lyndon B. Johnson delivered the the Class of 1966. Two were named to the US Naval
commencement address at the June 1962 graduation Academy, two were appointed to the Merchant Ma-
ceremonies, which saw 297 members of the Class of rine Academy, and three to naval ROTC units.
1962 receive degrees of bachelor of science and coin- The Academy has been successful in lowering the
missions as officers in the armed services. A total of attrition rate of its fourth class, the Class of 1965 hav-
290 of the graduates accepted commissions in the ing a rate of only fifteen percent as compared with
United States Air Force, three elected to receive com- twenty-six percent in the Class of 1964.-Exn

Air Force is big business, indeed. The job of overse

AIR FORCE
ACCOUNTING AND

Maj. Gen. Paul W. Scheidecker took
conunand of AFAFC in 1960 after four
years as Air Defense Coniniand Conip-
troller. A graduate of West Point, he
served in the Armny until 1948, switched
to USAF on conipleting Harvard Busi-
ness School, later attended Air War
College. His son, Paul, Jr., is in the
Air Force; a daughter, Lynn, is mar-
ried to an Air Force officer.

ODAY'S modernaerospaceAirForce,ithtotal Summarizing data received from more than 560 field

assets of more that $82.7 billion, is big business. It is offices in forty-four countries and possessions, making
the Air Force Accounting and Finance Center's financial status reports to many different agencies of

primary responsibility to furnish Hq. USAF with valid, our government-including the Congress, Bureau of

timely, and easy-to-understand financial data. In addi- the Budget, General Accounting Office, Department of

tion to this responsibility, AFAFC performs other cen- Defense, Civil Service Commission, Army, and Navy.
tralized accounting and finance operations for the Air AFAFC's mission has considerable military, eco-

Force, such as: (Continued on page 195)
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To the Air Force Association Convention- September 18-23

TWA jets serve Las Vegas from major cities across
the country. Fly First Class and enjoy TWA's in-Ft 0ternational cuisine. Or choose comfortable Coach
accommodations at thrifty fares. Either way,
you're TWA's guest at mealtimes. Reserve your
space today on TWA. If you like: fly now, pay
later. Call your travel agent or nearest TWA office.

Nat/onwide
Worldwide

depend on



744

Did the new Canadair Swingtail-44
change your way of shipping, too?

It's changed a lot of bright shipping minds in the past The Canadair Swingtail-44 has a tail section that

3 months. Powered by Rolls-Royce, this revolutionary swings open in 90 seconds. It loads faster. It unloads

Turbo-Prop Jet has launched a service never before faster. It carries 33 tons of freight-44c more than

available. Bulky, out-size cargo-too large to fit any other airfreighter. What you ship tonight

into any other airplane-is now taking to the air. - will fly tonight; it never waits for space.
And this freight leaves later - arrives t Isn't it time you changed to the Airfreight

earlier on both coasts. For example, it leaves AIR Specialist? Your shipment will be on its way

New York City at 1:00 A.M. and arrives Los to any place you say-except behind the Iron

Angeles at 5:48 A.M. ie same morning. Cutain. And it'll go tonight.

FLYIN A/1TICERi LINE
WORLD 'S LARGEST-CERTI FICATED-SCHEDULED ALL-CARGO AIRLINE



AIR FORCE ACCOUNTING AND FINANCE CENTER CONTINUED

nomic, and social significance. It administers over Earlier, Central Accounting reports and the payment
1,,300,000 allotment accounts for Air Force members of Military Allotments were placed on the computer.
and almost 58,000 retired Air Force pay accounts-to- In these areas computer-processing has been expanded
'ether an annual disbursement of over $1 billion. For to improve and increase the service to customers.
these two functions, more than 650,000 checks are A new functionally designed Communications Center
issued each month. They go to ninety-nine countries Command Post Complex, tied directly with the Air
and possessions-accurate and on time-arriving when Force-wide Communications Network, was activated.
nieeded, when expected. It is of vital importance to the center's present and

Over $360 million in Income and Social Security future operations.
taxes, withheld from the pay of Air Force personnel, Improvements were also made in internal adminis-
are paid each year to the Internal Revenue Service and tration. Chief among these were the adoption of PERT
Social Security Administration. (Program Evaluation and Review Technique), point-

The center emphasizes time- and money-saving pro- of-origin tele-dictation, and a center-wide rating sys-
cedures and courtesy in performing all of its service tem to score each organizational component's progress
functions, with the impetus for service coming from and performance.
AFAFC to its over 1,500,000 customers. The center participated in broad community rela-

This year the center inaugurated project IMPACT tions projects. Cosponsored with the Denver Art N1u-
(Integrated Military Pay, Accrued, Controlled and seum, the "Air Force in Aerospace" exhibit featured
Timely). The project is designed to develop a modern selected paintings from the Air Force art collection
centralized military pay system for the Air Force, using along with aerospace gear from industry. Enthusiastic
state-of-the-art data-processing and communications support was given to the Teacher's Award Foundation
technologies. program which recognizes excellence in teaching by

Applications on the center's computer increased. teachers of the Denver Public School System.
Significant applications converted to computer process- These activities are the highlights of the timely,
ing were Civilian Payroll and Military Pay Accounting. accurate, and customer-service products of the center's
In the civilian pay area better service is now provided, work in the past year. Much has been accomplished,
which includes furnishing an earnings statement to all much remains to be accomplished, and much will be
employees each payday. accomplished-END

everything from the latest aeronautical charts on

AERONAUTICAL
CHART AND

Col. Stebbins W. Griffith, named Coin- INFORM ATION
mander of the Aeronautical Chait and
Information Center in February 1962,
is a graduate of the University of
Southern California and was commnis-
sioned upon completing pilot training
at Kelly Field, Tex., in 1941. Over-
seas tours took him to China, Japan,
and Libva where he connianded Wheel-
us AB before being assigned to ACIC.

HE Aeronautical Chart and Information Center, As the Air Force agency responsible for the produc-
a Separate Operating Agency of Hq. USAF, has tion of aeronautical charts and related materials, ACIC
its Headquarters, Production and Distribution compiles, produces, stores, and disseminates:

Plant in St. Louis, Mo.; squadrons and subelements in * Aeronautical charts, film strips, slides, tapes, and

Europe and the Far East; and detachments in Wash- air-target materials;
ington, D, C., Alaska, and the Canal Zone. (Continued on following page)
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AERONAUTICAL CHART AND INFORMATION CENTER CONTINUED

* Flight information publications; During the past year ACIC changed many of its
* Geodetic missile data; activities to provide the necessary positional data to
* Astronautical and geophysical charts and refer- guide US missiles accurately from launch point to tar-

ence materials. get. In addition, the compressed cockpit space of mod-
The center also designs and develops cartographic ern jet aircraft dictated an expanded miniaturization

products for: program to provide semiautomatic navigational guid-
* Aeronautical and astronautical programs; ance materials for the F-106 and other high-speed
* New weapon systems. manned aircraft.
And ACIC operates and maintains: The redesign of flight-information publications cov-
* USAF Central Print and Index Library; ering the free world was completed this year to improve
* DoD depository for aerial, radarscope, and ground flight safety and to ease the problem of air traffic con-

photography; trol as it concerned military aircraft.
* Master aeronautical chart and information office In support of NASA the Aeronautical Chart and In-

to provide worldwide aeronautical information. formation Center is charting the moon at scales of
Changing weapon systems, new tactics, new Air 1:1,000,000 (one inch equals sixteen miles) to provide

Force objectives and new equipment, as well as new information necessary to plan for a lunar landing. ACIC
information, cause constant change and revision to also provides NASA specially designed space charts
ACIC's products. Conventional aeronautical charts and used by all Astronauts while orbiting the earth.
air-target materials in support of high-altitude-jet and Anticipating deeper space probes requiring more
conventional aircraft are rapidly taking on new for- sophisticated navigational support, ACIC is studying
mats \vith larger sheet sizes showing four times the planet Mars and the requirement for space refer-
as much terrain at the same scale as their predecessors encing systems of the future. This requirement is one
and with detailed contour depiction in order to match which will create increasingly complex problems and
the advent of very-high-speed aircraft having greatly will cause further revisions and modifications to our
increased range and flying at either high or low altitude. astronautical charts and related products.-Exn

research-the two keys to future technology-falls to

OFFICE OF
1J. Gen. Doni R. Ostrander, who will A E R O S P A C E

become Chief of the Office of Aero-
,,pace Research later this mionth, has
,erved in LSAF research and develop-
nient almost continuously since 1947.
except for a year in NATO headquar-
ters in 1959 and two years with ARPA
and NASA before being niamed Vice
Commander of AFSC's Ballistic Sys-
tems Division in Los Angeles, Calif.,
a year ago.

HE OFFICE of Aerospace Research (OAR) was applied research. Except for its newly acquired inde-
established April 1, 1961, as "a separate operating pendent status, OAR was the same organization that
agency with the procedural functions and respon- had existed under the title of Air Force Research Divi-

sibilities of a major air command." It was assigned the sion (AFRD) within the former Air Research and
job of managing all Air Force basic research (i.e., Development Command, now Air Force Systems Com-
research directed toward the increase of scientific mand. Though AFRD had been created in January of
knowledge per se, rather than toward specific opera- 1960, and OAR in April of 1961, the major subordi-
tional applications) plus assigned portions of Air Force (Continued on page 199)
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How to get maximum performance from V/STD1 aircraft?
The Ryan V/STOL engineering team has the answer. With three
million engineering manhours devoted to four vertical take-off
research projects, Ryan is the world's most experienced and
knowledgeable specialist in high speed V/STOL aircraft

Newest and most advanced of these projects is the U.S. Army's
VZ-11 research aircraft now being designed and built by Ryan.
Powered by General Electric's lift-fan propulsion system, it will
be capable of vertical take-off, yet cruise in normal flight at more
than 500 mph. The VZ-11 concept provides maximum jet thrust TRI-SERVICE TILT-WING V/STOL RYAN X-13 VERTIJET, wvorld's RYAN VZ.3RY VERTIPLANE, a

augmentation for take-off (engine thrust is multiplied 3 to I for TRANSPORT, being built b, firt it TOi. 'ircrait, was research ar'rait designoc!,

vertical flight). Rysn (jointly with Iought develop l unierAir Force built and flown by Ryan for
and Hiller). Designed to and Navy contracts dating the U.S. Army and Ofice

In many space age areas, flexible, fast-moving Ryan is making transport troops, cargo and back to 1946. This was first of Naval Research. it uses
weapons, the VHR-447 will aircraft to demtonstrate the prop-jet engines and slip-

significant contributions. Ryan is the world's largest designer and be produced to meet feasibility of vertical jet stream deflected by large

producer of Doppler navigation systems and jet target drones. Army, Navy and Air Force take-off with transition to wing flaps to achieve STOL
logiticl rquirmens. evelfliht.take-off and/landing.

Among other Ryan activities are Flex Wing applications, elec- logaccalrequirements. levelflight.

tronics systems for lunar landings,and structures for spacevehicles.

At Ryan Aerospace and Ryan Electronics, technical and manage-
ment capabilities are designed to assure compliance with the most R .Y A N
stringent standards.

RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIFORNIA AEROSPACE
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DYNA-THERM
HEAT AND BLAST
PROTECTION
for missiles, space vehicles and aircraft
Pioneering in research, development and application of thermal protec-
tion coatings, Dyna-Therm's Thermal Space Division is ready to work
with your technical staff in applying D-65, D-100, E-300 and Flameastic
700 protective coatings, or in developing materials with advanced con-
cepts to meet your special requirements. Dyna-Therm's unequaled ex-
perience and technical capabilities are reasons why its products have
been selected to protect vital components and systems against fire and
heat from missile blast, airborne rocket firings, and aerodynamic heating
on many major projects. (Savings exceed $12 million on 36 recent Atlas
firings.) For information on Dyna-Therm products, and its research and
development capabilities, write Thermal Space or Swedlow, Inc., exclu-
sive sales agent, Los Angeles 22.

THERMAL SPACE DIVISION

DYNA-THERM CHEMICAL CORPORATION
Beverly Hills, California



OFFICE OF AEROSPACE RESEARCH CONTINUED

nate elements have a considerably longer history.
The largest of these subordinate elements is the Air

Force Cambridge Research Laboratories (AFCRL) at
Laurence G. Hanscom Field, Mass. AFCRL is an out-
growth of the military-electronics research complex
that developed around Harvard and MIT during
World War II. A geophysics research capability was
added shortly after the war, and research in'these
two areas still constitute their primary mission.

A second OAR component is the Aeronautical Re-
search Laboratories (ARL) at Wright-Patterson AFB,
Ohio. ARL can trace its ancestry back to the Applied
Research Section, Air Materiel Command, but the line
of descent is somewhat complicated. The current mis-
sion of ARL is primarily basic research.

Both AFCRL and ARL are in-house research facil-
ities, although they conduct some contractual research
that is related to their in-house work.

A new OAR in-house research facility is scheduled
to open on October 1 this year at the Air Force Acad-
emv. This OAR Laboratory will accomplish research
intheareas ofchemistr andaeromechanics.Its estab-
lishment in existing space at the Academy where Air (,r,ii andI~ iinc~~igafli ol cUnpounlI (.1-t al trtlctlurc-Force research will benefit from the high academic is one of the imajor efforts of Aeronautical Reearc Lab-
qualifications of the Academy faculty and outstanding oratories' Solid State Physics Laboratory. Here Dr. Bernard

Kulp uses the million electron volt electrostatic generatorCadets isxvithout parallel in USmilitary history. to study radiation damiage effect on somnecrystal structures.
The last major element of OAR, the Air Force Office

of Scientific Research (AFOSR) in Washington, D. C., The laboratory is the nation's most complete facility
has been in operation since October 1951, when it was for growing single crystal materials. AFCRL geo-
a staff section of Headquarters ARDC. It conducts a physicists, meanwhile, were setting new records for
basic research program that consists entirely of con- reentry speed of a man-made object (twelve kilometers
tracts and grants to outside investigators in colleges, a second, in an artificial meteor experiment of May
universities, and private industry. 1962) and for duration of a constant-level research

Finally, OAR includes a number of smaller and more balloon flight (thirty days-June-July 1962). AFCRL
specialized detachments, such as the European Office scientists were also assisting Air Force and National
in Brussels, Belgium, that helps to administer research Aeronautics and Space Administration satellite opera-
being performed for Air Force agencies by European tions through refinement of solar-proton forecasting
scientists, and the Rocket Research Facility at Fort techniques at the Sacramento Peak Observatory. From
Churchill, Canada. The latter was acquired as an OAR March 1961 to March 1962, this AFCRL research in-
management responsibility in July 1962. OAR main- stallation reduced the time lost through "false alarms"
tains research and technical liaison offices in Los An- -warnings of the possibility of proton showers that did
geles, Calif.; Patrick AFB, Fla.; and Rio de Janeiro, not actually materialize-by approximately one-half.
Brazil. OAR's other major in-house laboratory complex,

AFOSR seeks research data in a wide range of scien- ARL, is also making significant contributions to the
tific disciplines from chemistry to topology. Some of fund of human knowledge. Within the last year, for
the sponsored work is very basic indeed; for example, example, ARL's unique and pioneering research effort
a current research grant is for a fundamental study of on compound semiconductors (Cds, Zns) has reached
,gravitational radiation (gravity waves). AFOSR sup- a particularly fruitful stage. Practical applications of
ports this work, not with a view to developing an "anti- this basic work are already in sight, as suggested by
gravity machine," but simply to learn something new the recent development (under an Air Force Systems
about the physical universe, with possible application Command applied research contract) of an experi-
to Air Force problems that are not yet anticipated. mental-model solar battery based on the photovoltaic
One recent indication of the high quality of the AFOSR characteristics of cadmium sulfide which were discov-
program was the award of a Nobel Prize in physics ered at ARL. The parchment-like cadmium sulfide bat-
(November 1961) to Dr. Robert Hofstadter's of Stan- tery promises to become highly efficient. Its flexibility
ford University. Dr. Hofstadter's work in nuclear phys- is an additional convenience for use in space vehicles.
ics with the Stanford electron linear accelerator has Basic research, which is OAR's assigned responsi-
been jointly supported for some years by AFOSR, the bility, produces few operational "highlights." Instead,
Office of Naval Research, and the AEC. it aims at a gradual accumulation of small bits of re-

During 1962, the AFCRL electronics research capa- search data. The importance of this data may not be
bility at Hanscom Field was significantly increased by immediately apparent, but it makes a very large con-
the inauguration of a new Crystal Physics Laboratory. tribution to practical Air Force objectives.-END
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Closer Closer

Soon? Yes, sooner than most people think, there will be Americans on the moon.
And-just as surely-that historic event will inspire and accelerate even more bold
and far-reaching space exploits. But to keep America ahead, the time to get young
Americans interested in our nation's"space-blazing"efforts and Aerospace technology
is now. You can help vitally. How? By cooperating with the Air Force Recruiting Service
in attracting the finest young minds toward thinking "Air Force." From these ranks
will come the trained and skilled Aerospace professionals on whom so much depends.



Closer 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 interetting, authoritative information. You will find your
nearest Recruiting Office in your telephone directory (under "U. S.Govt.").
UNITED STATES AIR FORCE RECRUITING SERVICE



Hfice of the
SECRETARY

I #tin rnnnr
Secretary of the Air Force
Hon. Eugene M. Zuckert

Undersecretary of
the Air Force
Hon. Joseph V. Charyk

Ass't Secretary of Ass't Secretary of Ass't Secretary of
the Air Force (Materiel) the Air Force the Air Force
Hon. Joseph S. Imirie (Research and Development) (Financial Management)

Hon. Brockway McMillan Hon. Neil E. Harlan

Special Ass't Special Ass't Administrative Ass't General Counsel,
for Installations for Manpower, Personnel, John J. McLaughlin Department of the Air Force
Alan I. McCone and Reserve Forces Max Golden

Benjamin W. Fridge

Director, Office of Director, Office of Director, Office of
Legislative Liaison Information Space Systems
Maj. Gen. Maj. Gen. William K. Martin Col. John L. Martin, Jr.
Perry M Hoisington,1iM
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USAF COMMANDERS IN SPECIAL ASSIGNMENTS

IR FORCE '
Commander in Chief, Supreme Allied Commander in Chief,
North American Commander, Europe Alaskan CommandN D and ST F Air Defense Command Gen. Lauris Norstad Lt. Gen. George W. Mundy
Gen. John K. Gerhart Hq. Paris, France Hq. Elmendorf AFB, Alaska
Hq. Ent AFB, Colo. (Retires November 1, 1962)

Chief of Staff Vice Chief of Staff Ass't Vice Chief of Staff
Gen. Curtis E. LeMay Gen. William F. McKee Maj. Gen. John K. Hester

Chief Scientist, USAF The Inspector General The Judge Advocate General Chairman, The Surgeon General
Dr. Launor F. Carter Lt. Gen. Maj. Gen. Albert M. Kuhfeld Scientific Advisory Board Maj. Gen. Oliver K. Niess

William H. Blanchard Dr. H. Guyford Stever

An AIR FORCE Magazine Photochart
(As of August 15, 1962)

Ass't Chief of Staff, Ass't Chief of Staff
Intelligence for Reserve Forces
Maj. Gen. Maj. Gen. Chester E McCarty
Robert A. Breitweiser

Director of Director, Designated Systems Secretary, Chief, Secretary of the Air Staff
Administrative Services Management Group and The Air Force Council Operations Analysis Office Brig. Gen. Robert R. Rowland
Col. Robert J. Pugh Systems Review Board Col. Felix M. Rogers Carroll L. Zimmerman, Sr.

Secretariat
Col. Harry L. Waesche 203



Comptroller Deputy Comptroller Ass't Comptroller Ass't for Data Automation
of the Air Force of the Air Force of the Air Force Brig. Gen. Elbert Helton
Lt. Gen. Frank A. Bogart William B. Petty Brig. Gen. Julian H. Bowman

rLJFY Deputy Chief of Staff, DCS/0 Special Ass't to the DCS/0 Ass t for Weather
Operations Maj. Gen. Col. Laurence H. Macauley Col. James T. Seaver, Jr.
Lt. Gen. Edwin B. Broadhurst

rrn Gabriel P. Disosway (effective October 8, 1962)
U r P(effective November 1, 1962)

Chief of Air Force Chaplains
(Position unassigned,
August 1, 1962)

Deputy Chief of Staff, Ass't DCS/P Director of
Personnel Maj. Gen. Cecil H. Childre Civilian Personnel
Lt. Gen. William S. Stone John A. Watts

Deputy Chief of Staff, Ass't DCS/R&T Ass't for
Research and Technology Ass't DCS/R&T for Atomic Energy Foreign Developments
Lt. Gen. James Ferguson Maj. Gen. James F. Whisenand Col. Oa P. Thorne Col. James T. Stewart

Deputy Chief of Staff, Ass't DCS/S&L (Systems) Ass't for
Systems and Logistics Ass't DCS/S&L (Logistics) Maj. Gen. Logistics Planning
Lt. Gen. Thomas P. Gerrity Maj. Gen. William 0. Senter Joseph R. Holzapple Brig. Gen. Paul L. Barton

An
AIR FORCE Magazine

Photochart

(As of August 15,-
1962)

Deputy Chief of Staff, Director of Plans Director of Programs
Plans and Programs Ass't DCS/P&P Maj. Gen. Maj. Gen.
Lt. Gen. David A. Burchinal Maj. Gen. Horace M. Wade John W. Carpenter, IlIl Prescott M. Spicer
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Auditor General Director of Accounting Director of Budget Director of Data Systems Director of Status Analysis

Maj. Gen. and Finance Maj. Gen. Jack G. Merrell and Statistics Col. Frederick F. Vreeland
William P. Farnsworth Brig. Gen. Joseph F. Delaney Brig. Gen.

Louis B. Grossmith, Jr.

Director of Director of Manpower Director of Director of Operations Director of
Civil Engineering and Organization Operational Requirements Maj. Gen. Sam W. Agee Telecommunications

Maj. Gen. Augustus M. Minton Maj. Gen. Maj. Gen. Wi liam W. Momyer Maj. Gen. John B. BestiC
Benjamin 0. Davis, Jr.

Director of Director of Director of Personnel Director,
Military Personnel Personnel Planning Procurement and Training Women in the Air Force

Maj. Gen. Albert P. Clark Maj. Gen. Maj. Gen. James C. McGehee Col. Elizabeth Ray
Henry G. Thorne, Jr.

Ass't for Director of Director of
Research Programming Advanced Technology Development Planning Director of Research
Col. Harold JCrumly Brig. Gen. Richard D. Curtin Brig. Gen. Andrew J. Kinney Brig. Gen Ralph L, Wasse'

Ass't for Ass't for Mutual Security Director of Director of Director of
Materiel Programming Brig. Gen. Maintenance Engineering Procurement Management Supply and Services

Col. Samuel Hale Joseph T. Kingsley, Jr. Brig. Gen. Lawrence F. Loesch Maj Gen. William T.Thurman Maj. Gen. Melvin F. McNickle

Director of Director of Director of
Systems Acquisition Systems Services Transportation
Brig. Gen. Milton B. Adams Brig. Gen. Marion C. Smith Brig. Gen. Edgar W. Hampton
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Air Defense Command Military Air Transport Commander in Chief,
Lt. Gen. Robert M. Lee Service Strategic Air Command
Hq. Ent AFB, Colo. Lt. Gen. Joe W. Kelly Gen. Thomas S. Power

Hq. Scott AFB, Ill. Hq. Offutt AFB, Neb.

Air Force Logistics Command Air Force Systems Command Air Force Tactical Air CommandGen. Mark E. Bradley, Jr. Gen. Bernard A. Schriever Communications Service Gen. Walter C Sweeney, Jr.Hq. Wright-Patterson AFB, Hq. Andrews AFB, Md. Maj. Gen, Hq. Langley AFB, Va.Ohio Kenneth P. Bergquist
Hq Scott AFB, 11l.

Air Training Command Alaskan Air Command Caribbean Air Command Commander in Chief,Lt. Gen. James E. Briggs Maj. Gen. Wendell W. Bowman Maj. Gen. United States Air ForcesHq. Randolph AFB, Tex. Hq. Elmendorf AFB, Alaska Leland S. Stranathan in Europe
Hq. Albrook AFB, Gen. Truman H. Landon
Balboa, C. Z. Hq. Lindsey Air Station

Wiesbaden, Germany

Air University USAF Security Service Headquarters Command Commander in ChiefLt. Gen. Troup Miller, Jr. Maj. Gen. Richard P. Klocko Maj, Gen. Brooke E. Allen Pacific Air Forces
Hq Maxwell AFB, Ala. Hq. San Antonio, Tex. Hq. Bol ing AFB, D. C. Gen. Emmett O'Donnell, Jr.

Hq. Hickam AFB, Hawaii

SEPARATE OPERATING AGENCIES

Aeronautical Chart Air Force Accounting Commander, Superintendent, Continental Air Commandand Information Center and Finance Center Office of Aerospace Research United States Lt. Gen.Col. Stebbins W. Griffith Maj. Gen. Mai. Gen. Don R. Ostrander Air Force Academy Edward J. TimberlakeSt. Louis, Mo. Paul W. Scheidecker (effective September 21, 1962) Maj. Gen. Robert H. Warren Hq. Robins AFB, Ga.Denver, Colo. Washington, D. C. Colorado Springs, Colo.
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2d Air Force 8th Air Force 15th Air Force
Lt. Gen. John D. Ryan Lt. Gen. Hunter Harris, he Lt. Gen. Archie J. Old,Jr.
Hq. Barksdale AFB, La. Hq. Westover AFB. Mass. Hq. March AFB, Calif.

16th Air Force
Maj. Gen. David Wada
Hq, Torrejon AB,lSpait

1st Strategic 3d Air Division 7th Air Division
Aerospace Division Maj. Gen. Maj. Gen.
Maj. Gen. Joseph J. Preston William C. Kingsbury Charles M. Eisenhart
Hq Vandenberg AFB, Calif. Hq. Andersen AFB, Guam Hq. High Wycombe, England

9th Air Force 12th Air Force 19th Air Force
Maj. Gen. Maj. Gen, Karl Truesdell,tJr. Maj. Gen. Maurice A. Preston
Richard T. Coiner, Jr. Hq, Waco, Tex. Hq SeymourJohnsonAFB.N.C.
Ha. Shaw AFB, S. C.

3d Air Force 17th Air Force 322d Air Division
Maj. Gen. Romulus W. Puryear Maj. Gen. James V. Edmundson (Combat Cargo)
Hq South Ruislip, England Hq Ramstein AB Germany Col. Charles W. Howe

HQ. Evereux-Fauville AB'France

5th Air Force 13th Air Force 315th Air Division
Lt, Gen. Jacob E. Smart Mai Gen. Theodore R. Milton (Combat Cargo)
Hq. Fuchu Air Station, Hq. Clark AB, Luzon, P. L Brig. Gen.Theodore G. Kershaw
Japan Hq. Tachikawa AB, Japan

An AIR FORCE Magazine Photochart
(As of August 15, 1962)

1st Reserve Region 2d Reserve Region 3d Reserve Region
Brig. Gen. Brig. Gen. Felix L. Vidal Brig. Gen. Wilbur W. Aring
Benamin G Willis Hq. Andrews AFB, Md. Hq. Dobbins AFB, Ga.

4th Reserve Region 5th Reserve Region 6th Reserve Region
Brig. Gen. James L. Riley Brig. Gen. Charles M. Young Brig. Gen. Andrew B. Cannon
Hq. Randolph AFB, Tex. Hq. Selfridge AFB, Mich. Hq. Hamilton AFB, Calif.
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WHERE THEY ARE LOCATED THEIR PHONE NUMBERS

WHAT THEIR JOBS ARE HOW THEY WERE NAMED

ALTUS AFB, Okla., 2 mi. E of Altus. Phone: Area Code E. Bergstrom of Austin, killed at Clark Field. P. I., De-
40., HUdson 2-2060. Heavy bomber base, 2d AF, SAC; cember 1941, during Japanese bombardment.
Atlas ICBM site under construction. Named for city. BIGGS AFB, Tex., 6 mi. NW of El Paso. Phone: Area Code
AMARILLO AFB, Tex., 14 mi. SE of Amarillo, Phone: 915, LOgan 6-6711. Heavy bomber base, 15th AF, SAC
Area Code 806, DIamond 9-1511. Technical Training refueling base, 9th AF, TAC. Named for Lt. James B.
Center; jet mechanics and airframe repair schools, ATC; Biggs, WW I fighter pilot, killed in an accident in France,
heavy bomber base, 15th AF, SAC. Named for nearby city. October 1918.
ANDREWS AFB, Md., 1 mi. E of Camp Springs, 11 mi. BLYTHEVILLE AFB, Ark., 3 mi. NW of Blytheville.
SE of Washington, D. C. Phone: Area Code 301, 981-9111. Phone: Area Code 501, LEhigh 2-5667. Heavy bomber
Hq. AFSC; fighter-interceptor base, ADC; Hq. 2d Reserve base, 2d AF, SAC. Named for nearby city.
Region, CONAC. Formerly Camp Springs AAB, renamed BOLLING AFB, 3 mi. S of Washington, D. C. Phone:
for Lt. Gen. Frank M. Andrews, airpowver pioneer, CG, Area Code 202, JOhnson 2-9000. Headquarters Command,
European Theater of Operations, killed in aircraft acci- USAF. Fixed-wing flying activities have been transferred
dent, Iceland, 1943. to Andrews AFB. Named for Col. Raynal C. Bolling, As-
ARNOLD ENGINEERING DEVELOPMENT CENTER, sistant Chief of Air Service, died saving life of a 19-year-
Tenn., 10 mi. E of Tullahoma, Phone: Area Code 615, old private near Amiens, France, 1918.
GLendale 5-2611. Hq. AEDC, AFSC. Named for Gen. BROOKLEY AFB, Ala., 3 mi. SW of Mobile. Phone: Area
H. H. "Hap" Arnold, WW II AF CC. Code 205, HEmlock 8-6011. Air Materiel Area, AFLC.

Formerly Bates Field, renamed for Capt. Wendell H.
BAKALAR AFB, Ind., 3 mi. N of Columbus. Phone: Area Brookley, test pilot, killed in BT-2B crash near Bolling
Code 812, DRexel 2-2500. Reserve training, CONAC. Field, February 1934.
Formerly Atterbury AFB, renamed for Lt. John E. Bakalar, BROOKS AFB, Tex., 7 mi. SSE of San Antonio. Phone:
WW II fighter pilot, killed in France, September 1944. Area Code 512, LEhigh 2-8811. USAF Aerospace Medical
BARKSDALE AFB, La., 1 mi. S of Bossier City, 6 mi. E. Center. School of Aerospace Medicine, ATC; Hq. Air
of Shreveport. Phone: Area Code 318, SHreveport 5-1211. Evacuation, MATS. Formerly Gosport Field, renamed for
Hq. 2d AF, SAC; strategic heavy bomber base. Named Lt. Sidney J. Brooks, Jr., of San Antonio, killed in air
for Lt. Eugene H. Barksdale, WVW I pilot, killed near crash near Hondo, Tex., November 1917, on final day of
Wright Field, Ohio, August 1926, while testing observa- cadet training and commissioned posthumously.
tion-type plane. BUNKER HILL AFB, Ind., 9 mi. S of Peru. Phone: Area
BEALE AFB, Calif., 11 mi. SE of Marysville. Phone: Area Code 219, MUrdock 9-2211. Medium bomber base, 2d
Code 916, STerling 8-2231. Heavy bomber base, 15th AF, AF, SAC; fighter-interceptor base, ADC. Former naval
SAC; Titan ICBM support base. Formerly Camp Beale, air station. Named geographically.
named for Brig. Gen. Edward F. Beale, California Indian
agent before the Civil War. CANNON AFB, N. M., 7 mi. W of Clovis. Phone: Area
BELLOWS AFB, Oahu, Hawaii, 11 mi. NE of Honolulu. Code 505, SUnset 4-3311. Tactical fighter base, 12th AF,
Phone: through Hickam AFB, Honolulu 44-111. Primary TAC. Formerly Clovis AFB, renamed for Gen. John K.
communications site. Named for 2d Lt. Franklin B. Bellows Cannon, TAC Commander from 1950-54, who was Coin-
who was killed in 1918 while on a reconnaissance mission mander of Allied AFs in the Mediterranean in WW II.
over France. CARSWELL AFB, Tex., 7 mi. WNW of Fort Worth.
BERGSTROM AFB, Tex., 7 mi. SE of Austin. Phone: Area Phone: Area Code 817, PErshing 8-3511. Heavy and me-
Code 512, GReenwood 6-6481. Heavy bomber base, 2d AF, dium bomber base, 2d AF, SAC. Formerly Tarrant Field,
SAC. Formerly Del Valle AAB, renamed for Capt. John A. renamed for Maj. Horace C. Carsvell, Jr., of Fort Worth,
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WW II B-24 pilot and recipient of CMH, killed in China, Phone: Area Code 218, RAndolph 7-8211. Fighter-inter-
October 1944. ceptor and air defense missile base, ADC. Formerly
CASTLE AFB, Calif.. 7 mi. NW of Merced. Phone: Area Williamson-Johnson AP, renamed for city.
Code 209, RAndolph 3-1011. Heavy bomber base, 15th DYESS AFB, Tex., 6 mi. SW of Abilene. Phone: Area Code
AF, SAC; fighter-interceptor base, ADC. Formerly Merced 915, OWen 2-1212. Medium bomber base, 15th AF, SAC;
Field, renamed for Brig. Gen. Frederick W. Castle, WW Atlas ICBN1 site under construction; troop carrier base,
II B-17 pilot and recipient of CMH, killed over Germany, 12th AF, TAC. Formerly Tye Field, Abilene Municipal Air-
1944. port, and Abilene AFB, renamed for Lt. Col. William E.
CHANUTE AFB, Ill., 1 mi. SE of Rantoul. Phone: Area Dyess of Albany, Tex., \VW II fighter pilot in South Pacific,
Code 217, TWining 2-3111. Aircraft maintenance and killed in P-38 crash in December 1943 in California.
weather schools, Technical Training Center, ATC. Named
for Octave Chanute, aviation pioneer and navigation engi- EDWARDS AFB, Calif., 2 mi. S of Muroc. Phone: Area
neer, died in US, 1910. Code 805, CLifford 8-2111. Hq. AF Flight Test Center,
CHARLESTON AFB, S. C., 10 mi. N of Charleston. Phone: AFSC. Formerly Muroc AFB, renamed for Capt. Glen W.
Area Code 803, SHerwood 7-4111. Air transport base, Edwards, test pilot, killed at Muroc Field, June 1948, in
EASTAF, MATS; fighter-interceptor base, ADC. Named crash of YB-49 "Flying Wing."
for cit\. EGLIN AFB, Fla., 2 mi. SW of Valparaiso. Phone: Area
CHENNAULT AFB. La., 3 mi. E of Lake Charles. Phone: Code 305, EGlin 6-6302. Hq. Air Proving Ground Center,
Area Code 318, HEmlock 6-9461. Medium bomber base, AFSC; heavy bomber base, 8th AF. SAC; Special Air War-
2d AF, SAC. Base was to have been closed, April 1962; fare Center. Named for Lt. Col. Frederick I. Eglin, killed
tuil operation restored with continuation of B-47 program. in US, 1937.
Formerly Lake Charles AFB, renamed for Lt. Gen. Claire EGLIN AF AUXILIARY FIELD #9 (Hurlburt Field).
L. Chennault, famed leader of W II Flying Tigers and Fla., 6 mi. X of Fort Walton. Phone: Area Code 305, OR.
commander of wartime 14th AF in CB1, died July 1958. 118. Missile training, ADC. On Eglin AFB reservation.
CLINTON CO. AFB, Ohio, 2 mi. SE of Wilmington. Phone: EIELSON AFB, Alaska, 26 mi. SE of Fairbanks. Phone
Area Code 513, FU. 2-3811. Reserve training, CONAC. DRake 7-3107. Support base for SAC mission; weather
Named geographically. reconnaissance base, \VESTAF, MATS; Alaskan Air Con-
CLINTON SHERMAN AFB, Okla., 1 mi. W of Burns Flat. mand. Named for Capt. Carl E. Eielson, Alaskan air pio-
Phone: Area Code 405, CLinton 2010. Heavy bomber base, neer who flew across the North Pole with Sir Hubert Wil-
2d AF, SAC. Formerly Clinton NAS. kins in 1928, flew the first US airmail in Alaska, and was
COLUMBUS AFB, Miss., 9 mi. N of Columbus. Phone: killed in a crash while attempting to aid an iced-in vessel
Area Code 601, GEneva 4-7322. Heavy bomber base, 2d in the Bering Sea.
AF. SAC. ELLINGTON AFB, Tex., 16 mi. SE of Houston. Phone:
CONNALLY AFB. (See James Connally AFB.) Area Code 713, HUdson 6-7181. Air Reserve, CONAC.
CRAIG AFB, Ala., 5 mi. SE of Selma. Phone: Area Code Named for 2d Lt. Eric L. Ellington, killed during training
205, TRinity 4-7431. Undergraduate pilot training, ATC. flight near San Diego in 1913.
Named for Bruce K. Craig, flight engineer for B-24 manu- (Continued on page 214)
facturer, killed during B-24 test flight in US, 1941.

DAVIS-MONTHAN AFB, Ariz., 4 mi. SE of Tucson.
Phone: Area Code 602, EAst 7-5411. Medium bomber
base, 15th AF, SAC; fighter-interceptor base, ADC; Titan AB Amyair Base

ICBM site under construction. Formerly Tucson Municipal ADC Air Defense Command
Airort, renamed for Lt. Samuel H. Davis, killed in US, AEDC Arnold Engineering Development Center
1921, and Lt. Oscar Monthan, bomber pilot, who was AF Air Force
killed in Hawaii in 1924. AFB Air Force Base
DOBBINS AFB, Ga., 2 mi. SE of Marietta. Phone: Area AFLC AirForceLogistics Command
Code 404, MArietta 9-4461. Reserve training, troop carrier, AFROTC Air Force Reserve Officers Training Cqrps
Hq. 3d Reserve Region, CONAC; ADC, joint use. Formerly AFSC Air Force Systems Command

ANG Air Notional Guard
Marietta AFB, renamed for Capt. Charles N. Dobbins, AP Airport

killed transporting paratroops over Sicily, June 1943. ASD Aeronautical Systems Division
DONALDSON AFB, S. C., 7 mi. SSE of Greenville. Phone: ATC Air Training Command
Area Code 803, CEdar 5-7411. Troop carrier base, AU Air University
EASTAF, MATS. Activity was to have been reduced, CBI China-Burma-India Theater
spring 1962, with transfer of troop carrier wing to Hunter CG Commanding General
AFB where B-47 wing was to have been deactivated; full CMH Congressional Medal of Honor

restored with continuation of B-47 program. CO Commanding Officeroperation rsoe wihcniutoofB4poga. CONAC Continental Air Command
Formerly Greenville AFB, renamed for Maj. John 0. W. DFC Distinguished Flying Cross
Donaldson, US ace in WW I, who was killed in flying DSC Distinguished Service Cross
accident near Philadelphia, September 1930. EASTAF Eastern Transport Air Force
DOVER AFB, Del., 3 mi. SE of Dover. Phone: Area Code ETO EuropeanTheater ofOperations
302, REdfield 4-8211. Air transport base, EASTAF, MATS; MATS MilitaryAir Transport Service
fighter-interceptor base, ADC; air refueling base, 8th AF, NAS Naval Air Station
SAC. Named for city. NORAD North American Air Defense Command

OCS Officer Candidate SchoolDOW AFB, Me., 2 mi. W of Bangor. Phone: Area Code SAC StrategicdAir Command
207, BAngor 2-5251. Heavy bomber base, 8th AF, SAC; SAGE Semi-Automatic Ground Environment
fighter-interceptor and air defense missile base, ADC. For- TAC Tactical Air Command
merly Bangor AB, renamed for 2d Lt. James F. Dow of USAF United States Air Force

WESTAF Western Transport Air ForceOakfield, Me., killed in crash near Mitchel Field, June WWI World War A
1940. WWII World War II
DULUTH MUNICIPAL AP, Minn., 7 mi. NNW of Duluth.
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Freighters will slash hours off deliv- mph.
ery time world-wide!
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(Look what the Boeing 321-C
will mean for U. S. commerce
... for the nation's defense

... for world trade)

FAR MORE ALL-AROUND CAPABILITY THAN ANY
OTHER COMMERCIAL FREIGHTER FLYING TODAY!

Again Pan Am pioneers another great step in the growth of If need be, each plane can quickly be converted to carry
international trade by air. Jet Freighters! Look at those passengers, too. With such imposing capabilities, these new
charts above. There has never been a plane like this before. Cargo Clippers* truly represent the long awaited break-
And not only for commerce, but for defense as well. through in international trade. Be ready for them!

As a major participant in the U.S. Civil Reserve Air Fleet,
Pan Am will now be able to offer even further assistance to
our military in maintaining a mobile reserve. These Jet
Freighters will be able to carry missiles, trucks, ambulances,
other vehicles. One plane will be able to deliver 82% of a
complete airborne division's daily ration across the seas in
one trip.

In addition, these Jets will add needed capacity for interna-
tional mails. And, with Pan Am's mechanized AIRPAK cargo
handling system, an entire planeload of cargo can be loaded
or unloaded in less than an hour! With no winches or special

equipment that can jam or break down.

WORLD'S LARGEST AIR CARGO CARRIER WORLD'S MOST EXPERIENCED AIRLINE
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GUIDE TO AIR FORCE BASES

ELLSWORTH AFB, D.e 8mi.\E of Rapid City. Phone: base, ADC; heavy bomber base, 8th AF, SAC. FormerlyAreaCode605, Fllimoe 22400 Heavy bomber base, Rome AB, renamed for Lt. Col. Townsend E. Griffiss of15th AF, SAC; Titan CBM support base, Minuteman Buffalo, recipient of DSC, killed in flight from Russia toCBNsites under construction. Formerly Rapid City AFB, England, February 1942.renamed for Brio. Gen. RichardE. Ellsworth, killed in GUNTER AFB, Ala., 5 mi. NE of Montgomery. Phone:B-36Ecrashi Newfondland March 18,-1953. Area Code 205, AMherst 2-6661. Extension Course Insti-ELMENDORF AFB, Alaska 4 mi. NE of Anchorage. tute, USAF, AU; USAF Medical Service School, ATC;Phone: BRoadway 5-8001. Hrj. Alaskan Air Command; SAGE Direction Center, ADC. Named for William A.fighterinterceptor squadron, AAC; support basefor SAC Gunter, mayor of Montgoery for 27 years, ardent expo-m-ission. Named for Capt. Hugh M. Elmendorf, who was nient of airpowNer, died inl1940.killed inl1933 during atest flight of aP-25.
ENGLANDAFBLa., 6mi.NNV f Alexandria. Phone: HAMILTON AFB, Calif., 6 mi. NNE of San Rafael. Phone:AreaCode 318,H .3-4561.Tactical fighterobase, 12th AF, Area Code 415,RTUcker 3-7711. Fighter-interceptor base,TAC. Formerly Alexandria AFB, renamed for Lt. Col. John ADC; Hq. 6th Reserye Region, CONAC; SAGE combatB. England, 1954 acekilled in air crash in France, center. Formerly Marin Meadows, renamed for 1st Lt.November 17, 1954. Lloyd A. Hamilton, recipient of DSC, killed inl ffighterENT AFB, Colo., Colorado Springs. Phone: Area Code 303, combat, France, August 1918.
M'IElrose 5-8911. Hq. NORAD;Hq.ADC NaIed for Maj. HANSCOM FIELD. (Se Laurence .Hanscom Field.)Gen. UzalCG.Ent, C, 2d1AF, recipient of DSC, died HICKAM AFB,Gahu. Hawaii, 6 mi. SNVof Honolulu.in1948. 

Phone: Honolulu 44-111. Hq. PACAF; air transpoit base.VESTAF, MATS; support base for SAC mission; fighter-FAIRCHILD AFB, Wash., 11 mi. WVSW1 of Spokane. interceptor base, ANG. Named for Lt. Col. Horace M.Phone: Area Code.509, CHestnUt 4-2511. Heavy bomber Hickam, commander of 3dAttack Group, killedlin anlairbase, 15th AF, SAC; Atlas ICBN1 support base. Former crash at Fort Crockett, Tex., 1934.
SpokanelAFB, renamed for eo. Muir S.Fairchild, WWI r HILLTAFB, Utah, 6 mi. S of Ogden. Phone: Area Codebomber pilot,Vice Chief of Staff, USAF, diedofheart 801,TAlor 5-2211. Hq. Air Materiel Area, AFLC, airattack,W asBington, D. C., March 1950. transport base, MATS. Named for Maj. Ployer P. Hill,FORBES AFB, Kan., 7 mi. S of Topeka. Phone: Area killed near WrightField while testing one of the firstCode 913, UNion 2-1234. Medium bonmber strategic recon B-17s, October 193:5.
base, 2dAF, SAC; Atlas1CBM support base. Formerly HOLLOMAN AFB, N. -M., 8 mi. SV of Alamogordo.Topeka AAB, renamed forMaj. Daniel H. Forbes, Jr., Phone: Area Code 505. GRanite 3-6.511. Hq. AF MissileWWs 1bomber pilot killed at MuroField, Calif., in the Development Center, AFSC. Formerly Alamogordo AAB,crashoftheYB-49"FlyingWing,"June1948. 

renamed for Col. George V. Holloman, guided missileFRANCIS E. ARREN AFB, yn., 2-mi. AofaCheyenne. pioneer who was killed in an air crash on Formosa, MarchPhone: Area Code 307,CHeyenne 2-8911. Atlas ICBM 1946.
support base; inuten ICB site under construction, HOMESTEAD AFB, Fla., 5 mi. NNE of Homestead.SAC. Named for Wyoming's first US Senator and first Phone: Area Code 305. EDison 6-8(111. Heavy bomrberelected governor, Ciil War recipient of CMNH, died inl base, 8th AF, SAC tactical fighter base, 9th AF, TAG.US, 199 

Named for city.
HUNTER AFB, Ga.,43 mi. SW of Savannah. Phone: AreaGEORGE AFB, Calif., 6mi. N\VofVictorille. Phone: Code 912, ADami4-4461. Medium bomber base. 8th AF,Area Code 714, \Ictorville 6-3411. Tactical fighter base, SAC Named for Maj . eFrank O'D.Hunter, Iace;12th AF, TAC; fighter-interceptor base, ADC. Formerly recipient of DSC fourl-Clusters; past AFA Director.ictorville AAB, renamedfor Brig. Gen.HaoldH.George, HURLBURT FIELD. (Se Eglin F Axili Field#9.)\N\V Iace, comminander of USAir Forces inlAustralia in

W W 1 killedi Australia,April 1942. INDIAN SPRINGS AFB, Nev., 1Sni. NW of Indian Springs.GLASGOW AFB,-Mont., 18 mi. NNE ofGlasgow. Phone: Phone: Area Code7(02. Indian Springs 20. BomrbinganldArea Code 406, 228-4311. Fighter-interceptor base; heavy gunnery range support base,TAC. Namedforcity.
bomber base, 15th AF, SAC. Named forc ity.
GOODFELLOW AFB, Tex., 2 mi. SE of San Angelo. JAMESACONNALLY AFB, Tex., 71mi. NNE of 1Vaco.Phonse: Area Code 91.5,San Angelo 2-2471. USAF Security Phone: Area Code 817, SNift 9-3611. Navigator training,Service base. Named for Lt. John J. Goodfellow Jr.,of Instrument PilotInstructorSchool,ATC.Formerlynaco
San Angelo, killed in fighter combat, in France, 1918. AFB,renamed fo rCol. JamesT. Connally ofWaco, whoGRAND FORKS AFB, N. D., 14 mi.V ofGrandForks. was killedwhile ol aB-29mission overYokohama, Japan,
Phone: Area Code 701, Grand Forks 2-3431. Fighter-inter- May 1945.
ceptor base, ADC; heavy bomber base, 15th AF, SACmission. 

KEESLER AFB, Miss., 2mi.\NVNNVof Biloxi. Phone: AreaGRAY AFB, Tex.,6mi. S ofKileen. Phone:Area Co e Code 601, Dleoo 2-161. TechnicalTrainingCenter,817,MNErcury 4-3161. Special activities base, AFLC. For- ATCNamed for Lt. Samuel. Keesler, Jr., ofGreenwood'merly Camp Hood AAB, renamed for Capt. Robert . Miss., aerial observer, kille l special bombingmission
Gray, pilotoi first Tokyo bombing mission of \VWV II, near Verdun. France. October 1918.killed inlIndia, 1942. KELLY AFB, Tex., 6mi.W\SVof San Antonio. Phone:GREENVILLE AFB,Miss.,6 mi. NE of Greenville. Phone: Area Code512, VAut 3-5411.H .Air MaterielArea,Area Code 601, EDison 2-1571. Technical training, ATC. AFLC. Named for Lt. George E.M. Kelly, pioneer Arm\,Namedlfor city, pilot, killedrlnUS, 1911.
GRIFFISS AFB, N. Y., 2 mi. NE of Rome. Phone: Area KINCHELOE AFB, Mich., 3 mi.SE ofKinross.Phoe:Code 315, RomeFF 6-3200. Hq RomeAir Development Area Code 906, MElrose 5-271. Fihter-interceptor adCenter,AFSC;RomeAFDepot,AFLC;fighter-interceptor 

air defense missilebase,ADC;heavybomber base,2d AF,214 
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CONTINUED

SAC. Formerly Kinro.s AFB, renamed in honor of Capt. ADC;
Iven C. Kincheloe, Jr., Korean War jet ace and holder of unknow
world altitude record of 126,200 feet, set in 1956 in Bell
X-2 rocketplane; killed July 26, 1958, in crash of an LACKL i) <i.
F-104 Starfighter at Edwards AFB, Calif. Phone: Area Code 512, OH. 4-3211. Military Tramn -
KINGSLEY FIELD, Ore., 5 mi. SE of Klamath Falls. Center, OCS, 1VAF training, pilot-observer preffight, US.
Phone: Area Code 503. TUxedo 2-4411. Fighter-interceptor Recruiting School. USAF Chaplain School, USAF Marks-
base, ADC. Formerly Klamath Falls Municipal Airport, manship Center, Officer Training School, ATC. Formerly
renamed in honor of 2d Lt. David R. Kingsley, killed in San Antonio Aviation Cadet Center, renamed for Brig. Gen.
Ploesti raid in June 1944. Frank D. Lackland, former commandant of Kelly Field
KIRTLAND AFB. N. M1., 4 mi. SSE of Albuquerque. flying school, died in 1943.
Phone: Area Code 505. CHapel 7-1711. Hq. AF Special LANGLEY AFB, Va., 3 mi. N of Hampton. Phone: Area
Weapons Center. AFSC. Formerly Albuquerque AAB, re- Code 703, PArk 2-7911. Hq. TAC; refueling base, TAC;
named for Col. Roy S. Kirtland, aviation pioneer and for- fighter-interceptor and air defense missile base, ADC.
mer CO of Langley Field, died in 1941. Named for Samuel P. Langley. pioneer aeronautical scien-
K. I. SAWYER AFB. Mich., 16 mi. S of Marquette. Phone: tist, died in 1906.
Area Code 906, DIckens 6-9211. Fighter-interceptor base, (Continued On folloeing page)

Following is a list of bases, installations, Sembach AB NETHERLANDS, THE

and facilities where men and women of Spangdahlem AB Camp New Amsterdam AB

the United States Air Force are stationed Tempelhof Central Airport, Berlin

outside the continental limits of the Wiesbaden AB NORWAY

United States. This is not a complete list Kolsas AS

but does include, the major stations used GREECE
by the global USAF-THE EDITORS Athenai Airport OKINAWA

Kadena AS

GREENLAND Naha AS
ALASKA Narsarssuak AS

Clear Missile Early Warning Station Sondrestrom AS PAKISTAN

Eielson AFB Thule AS Peshawar Air Station

Elmendorf AFB
Galena Airport GUAM PHILIPPINE ISLANDS
King Salmon Airport Andersen AFB Clark AB

Shemya AF Station Harmon AFB John Hay AS

AZORES HAWAII PUERTO RICO
Lajes Field Bellows AFB Romey AFB

Hickam AFB

BERMUDA Wheeler AFB SPAIN
Kindley AFB Moron AS

ICELAND Torrejon AS
CANADA Keflavik Airport Zaragoza AS

Beauseiour Air Station, Manitoba
Churchill AB, Manitoba ITALY TAIWAN (FORMOSA)

Ernest Harmon AFB, Newfoundland Aviano AS Tainan AS

Frobisher Airport, Baffin Island Taipei Air Station

Goose AS, Labrador IWO JIMA
Pagwa Air Station, Ontario Iwo Jima AB TRINIDAD

Ramore Air Station, Ontario Carlsen AFB

Sioux Lookout Air Station, Ontario JAPAN
Ashiya AS TURKEY

CANAL ZONE Brady AS Ankara Air Station

Albrook AFB Fuchu Air Station Cigli AS

Howard AFB Itazuke AS Incirlik AS
Johnson Air Station Izmir Air Station

CRETE Misawa AS
Iraklion Air Station Nagoya AS UNITED KINGDOM

Tachikawa AS Alconbury RAF Station

FRANCE Yokota AS Bentwaters RAF Station

Bordeaux Meriganac Airport Brize Norton RAF Station

Chambley AS JOHNSTON ISLAND Bruntingthorpe RAF Station

Chateauroux Air Station Johnston Island AS Burtonwood Air Depot

Chaumont AS Bushy Park

Dreux AS KOREA Chelveston RAF Station

Etain AS Kimpo AS Denham Air Station

Evreux-Fauville AS Kunsan AS Fairford RAF Station

Loon AS Osan AS Greenhorn Common RAF Station

Orly Airport, Paris Seoul Air Station High Wycombe Air Station

Phalsbourg AS Suwon Auxiliary Airfield Kirknewton RAF Station

Toul-Rosieres AS Lakenheath RAF Station
LIBYA Mildenhall RAF Station

GERMANY Wheelus AS Prestwick Airfield, Scotland

Bitburg AS Sculthorpe RAF Station

Hahn AS MOROCCO South Ruislip Air Station
Lindsey Air Station Benguerir AS Upper Heyford RAF Station

Ramstein AB Nouasseur AS Wethersfield RAF Station

Rhein-Main AS Sidi Slimane AS Woodbridge RAF Station

AIR FORCE Magazine * September 1962 215



GUIDE TO AIR FORCE BASES

LAREDO AFB, Tex., 3 mi. NE of Laredo. Phone: Area Malmstrom, killed in airplane accident near Great Falls,
Code 512, RAndolph 3-9121. Undergraduate pilot training, August 21, 1954.
ATC. Named for city. MARCH AFB, Calif., 9 mi. SE of Riverside. Phone: Area
LARSON AFB, Wash., 6 mi. NNW of Moses Lake. Phone: Code 714, Moreno LD 20. Hq. 15th AF, SAC; medium
Area Code 509, ROckwell 2-2331. Fighter-interceptor base, bomber base, SAC. Named for Lt. Peyton C. March, Jr.
ADC; heavy bomber base, 15th AF, SAC; Titan ICBM son of WW I Army Chief of Staff, killed in air crash in
support base. Formerly Moses Lake AFB, renamed for US, 1918.
Maj. Donald A. Larson, native of Yakima, Wash., WW II MATHER AFB, Calif., 10 mi. E of Sacramento. Phone:
ace, killed on fighter mission over Ulzen, Germany, Aug- Area Code 916, EMpire 3-3161. Heavy bomber base, 15th
ust 1944. AF, SAC; navigator training, ATC. Named for Lt. Carl S.
LAUGHLIN AFB, Tex., 7 mi. E of Del Rio. Phone: Area Mather, killed near Ellington Field during training flight,
Code 512, CYpress 8-3511. Strategic recon base, 2d AF, 1918, five days after receiving commission.
SAC; projected for undergraduate pilot training, ATC. MAXWELL AFB, Ala., 1 mi. WNW of Montgomery.
Base was to have been closed by June 1962 with transfer Phone: Area Code 205, AMherst 5-5621. Hq. Air Uni-
of U-2 recon wing to Davis-Monthan AFB; full operation versity; War College; Command and Staff College; Hq.
restored for pilot training, with U-2 wing remaining. AFROTC Research Studies Institute. Named for 2d Lt.
Named for Lt. Jack T. Laughlin, pilot who was killed in William C. Maxwell of Natchez, killed on Luzon, Philip-
action in the Far East in 1942. pines, August 1920.
LAURENCE G. HANSCOM FIELD, Mass., 1 mi. SSW of McCHORD AFB, Wash., 8 mi. S of Tacoma. Phone: Area
Bedford, Phone: Area Code 617, CRestview 4-6100. Hq. Code 206, JUniper 8-2121. Fighter-interceptor base, ADC;
AF Cambridge Research Laboratory, AFSC. Formerly Bed- SAGE combat center; troop carrier base, WESTAF, MATS.
ford AFB, renamed for Laurence G. Hanscom, Boston and Named for Col. William C. McChord, killed in US, 1937.
Worcester newspaperman, Army Reserve pilot, killed near McCLELLAN AFB, Calif., 10 mi. NE of Sacramento.
base, 1941. Phone: Area Code 916, WAbash 2-1511. Hq. Air Materiel
LINCOLN AFB, Neb., 5 mi. NW of Lincoln. Phone: Area, AFLC; aircraft early warning and control, ADC.
Area Code 402, GRover 7-6011. Medium bomber base, Named for Maj. Hezekiah McClellan, pioneer in Arctic
2d AF, SAC; Atlas ICBM site under construction. Named aeronautical experiments, killed during the test flight of
for city. a new plane in the US, 1936.
LITTLE ROCK AFB, Ark., 15 mi. NE of Little Rock. McCONNELL AFB, Kan., 5 mi. SE of Wichita. Phone:
Phone: Area Code 501, FRanklin 2-8311. Medium bomber Area Code 316, MUrray 3-6511. Medium bomber crew
base, 2d AF, SAC; Titan ICBM site under construction, training, 2d AF, SAC; Titan ICBM site under construction;
Named for city tactical fighter base beginning October 1962, 12th AF,
LOCKBOURNE AFB, Ohio, 11 mi. SSE of Columbus. TAC. Formerly Wichita AFB, renamed for the two McCon-
Phone: Area Code 614, TEmple 3-8211. Medium bomber nell brothers of Wichita: Thomas L., killed July 10, 1943,
base, 8th AF, SAC; fighter-interceptor base, ADC. Named in the South Pacific, and Fred M., Jr., killed in 1945 in a
for nearby city. private plane crash in Kansas.
LORING AFB,_Me., 2 mi. NW of Limestone. Phone: Area McCOY AFB, Fla., 7 mi. S of Orlando. Phone: Area Code
Code 207, FAirview 8-7311. Heavy bomber base, 8th AF, 305, ORlando 3-7611. Heavy bomber base, 8th AF, SAC,
SAC; fighter-interceptor base, ADC. Formerly Limestone aircraft early warning and control, ADC. Formerly Pine-
AFB, renamed for Maj. Charles J. Loring, Jr., CMH re- castle AFB, renamed for Col. Michael N. W. McCoy, B-47
cipient, killed in Korea in November 1952 when he wing commander, killed in aircraft accident, October 1957
crashed his damaged F-SO into enemy artillery emplace- near Orlando.
ments, destroying them. McGUIRE AFB, N. J., 1 mi. SE of Wrightstown. Phone:
LOWRY AFB, Colo., 5 mi. ESE of Denver. Phone: Area Area Code 609, RAymond 4-2100. Hq. EASTAF; air trans-
Code 303, DUdley 8-5411. Technical Training Center, port base, MATS; fighter-interceptor and air defense mis-
ATC; Titan ICBM support base, 15th AF, SAC. Named sile base, ADC; SAGE direction center; air refueling base,
for Lt. Francis B. Lowry of Denver, recipient of DSC, 8th AF, SAC. Formerly Fort Dix AAB, renamed for Maj.
killed on photo mission over France, September 1918; Thomas B. McGuire, Jr., of Ridgewood, N. J., second
only Colorado airman to be killed in WW I. ranking WW II ace, P-38 pilot, recipient of CMH and
LUKE AFB, Ariz., 20 mi. WNW of Phoenix. Phone: Area DSC, killed over Leyte, 1945.
Code 602, WEstport 5-9311. Tactical fighter crew training, MINOT AFB, N. D., 11 mi. N of Minot. Phone: Area
12th AF, TAC. Named for Lt. Frank Luke, Jr., "balloon- Code 701, TEmple 7-1161. Fighter-interceptor base, ADC;
busting" WW I ace, recipient of CMH and DSC, killed in heavy bomber base, Minuteman ICBM site under construe-
France, September 1918. tion, 15th AF, SAC mission. Named for city.

MOODY AFB, Ga., 12 mi. NNE of Valdosta. Phone: Area
MacDILL AFB, Fla., 8 mi. SSW of Tampa. Phone: Area Code 912, EDgewood 3-4211. Undergraduate pilot train-
Code 813, Tampa 66-1411. Medium bomber base, 8th ing, ATC. Named for Maj. George P. Moody, fighter pilot,
AF, SAC; Hq. Strike Command; tactical fighter base, 9th killed in US, 1941.
AF, TAC. Activity was to have been reduced, June 1962, MOUNTAIN HOME AFB, Idaho, 11 mi. WSW of Moun-
with inactivation of B-47 wing; full operation restored with tain Home. Phone: Area Code 208, TEmple 2-4611. Me-
continuation of B-47 program. Named for Col. Leslie Mac- dium bomber base, 15th AF SAC; Titan ICBM site under
Dill, fighter pilot, killed in air crash at Anacostia, Md., construction. Named for city.
1938. MYRTLE BEACH AFB, S.C., 3 mi. SW of Myrtle Beach.
MALMSTROM AFB, Mont., 4 mi. E. of Great Falls. Phone: Phone: Area Code 803, Myrtle Beach 7411. Tactical
Area Code 406, GLendale 2-9561. Air refueling base, 15th fighter base, 9th TAC. Named for city.
AF, SAC; fighter-interceptor base, ADC; SAGE interim
control center; Minuteman ICBM site under construction. NELLIS AFB, Nev., 8 mi. NE of Las Vegas. Phone: Area
Formerly Great Falls AFB, renamed for Col. Einar A. Code 702, DUdley 2-1800. Tactical fighter crew training,
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fighter weapons, 12th AF, TAC. Formerly Las Vegas AFB, OFFUTT AFB, Neb., 9 mi. S of Omaha. Phone: Area
renamed for Lt. William H. Nellis of Las Vegas, fighter Code 402, 291-2100. Hq. SAC; air refueling base, SAC;
pilot, killed in action over Luxembourg, in December of Atlas ICBM support base. Named for 1st Lt. Jarvis jennes
1944. Offtt, who was killed in fighter action, France, 1918.
NIAGARA FALLS MUNICIPAL AP, N. Y., 4 mi. E of OLMSTED AFB, Pa., I mi. NW of Middletown. Phone:
Niagara Falls. Phone: Area Code 716, BU. 5-6691. Reserve Area Code 717, WHitney 4-5521. Hq. Air Materiel Area.
training, CONAC; air defense missile base, ADC. Named AFLC. Formerly Middletown Air Depot, renamed for Lt.
for city. Robert S. Olmsted, balloon pilot, killed when his balloon
NORTON AFB, Calif., 5 mi. ENE of San Bernardino. was struck by lightning over Belgium, September 1923.
Phone: Area Code 805, TUrner 9-4411. Hq. Air Materi@1 ORLANDO AFB, Fla., 2 mi. E of Orlando. Phone: Area
Area, AFLC; air defense sector, Hq. ADC. Formerly San Code 305, CArden 3-0561. Hq. Air Photographic and
Bernardino Air Depot, renamed for Capt. Leland F. Nor- Charting Service; Hq. Air Reserve Service, MATS. Named
ton, bomber pilot, killed in aircraft accident near Amiens, for city.
France, May 1944. (Continued on following page)

ALABAMA LOUISIANA OHIO
Birmingham Municipal Airport, Birmingham New Orleans NAS, New Orleans Clinton County AFB, Wilmington
Dannelly Field, Montgomery Lockbourne AEB, Columbus

MAINE Mansfield Municipal Airport, Mansfield
ALASKA Dow AFB, Bangor Springfield Municipal Airport, Springfield

Anchorage International Airport, Anchorage Toledo Express Airport, Toledo
MARYLAND

ARIZONA Andrews AFB, Washington, D. C. OKLAHOMA
Sky Harbor Municipal Airport, Phoenix Martin Airport, Baltimore Tulsa Municipal Airport, Tulsa
Tucson Municipal Airport, Tucson Will Rogers Field, Oklahoma City

MASSACHUSETTS
ARKANSAS Barnes Municipal Airport, Westfield OREGON

Fort Smith Municipal Airport, Fort Smith Logan International Airport, Boston Portland International Airport, Portland
Little Rock AFB, Little Rock

MICHIGAN PENNSYLVANIA
CALIFORNIA Detroit Wayne Municipal Airport, Detroit Greater Pittsburgh Airport, Pittsburgh

Fresno Air Terminal, Fresno Kellogg Municipal Airport, Battle Creek Olmsted AFB, Middletown
Hayward Municipal Airport, Hayward Philadelphia International Airport, Philadelphia
Ontario International Airport, Onfario MINNESOTA
Van Nuys Airport, Van Nuys Duluth Municipal Airport, Duluth PUERTO RICO

Minneapolis-St. Paul International Airport, Min- Puerto Rico International Airport, San Juan
COLORADO neapolis

Buckley Air Guard Base, Denver RHODE ISLAND
MISSISSIPPI Green Municipal Airport, Provide a

CONNECTICUT Hawkins Field, Jackson
Bradley Field, Windsor Locks Key Field, Meridian SOUTH CAROLINA

McEntire Air Guard Base, Columbia
DELAWARE MISSOURI

Greater Wilmington Airport, Wilmington Lambert-St. Louis Municipal Airport, St. Louis SOUTH DAKOTA
Rosecrans Memorial Airport, St. Joseph Joe Foss Field, Sioux Falls

FLORIDA
Imeson Airport, Jacksonville MONTANA TENNESSEE

Great Falls International Airport, Great Folls Berry Field, Nashville
GEORGIA McGhee-Tyson Airport, Knoxville

Dobbins AFB, Marietta NEBRASKA Memphis Municipal Airport, Memphis
Travis Airport, Savannah Lincoln AFB, Lincoln

TEXAS
HAWAII NEVADA Dallas NAS, Dallas

Hickam AFB, Honolulu Reno Municipal Airport, Reno Ellington AFB, Houston

Kelly AFB, San Antonio
IDAHO NEW HAMPSHIRE

Boise Air Terminal, Boise Grenier Field, Manchester UTAH
Salt Lake City Municipal Airport, Salt Lake City

ILLINOIS NEW JERSEY
Capital Airport, Springfield Atlantic City Airport, Atlantic City VERMONT
O'Hare International Airport, Chicago McGuire AFB, Trenton Burlington Municipal Airport, Burlington

Greater Peoria Airport, Peoria Newark Airport, Newark
VIRGINIA

INDIANA NEW MEXICO Byrd Field, Richmond
Baer Field, Fort Wayne Kirtland AFB, Albuquerque

Hulman Field, Terre Haute WASHINGTON
NEW YORK Spokane International Airport, Spokane

IOWA Hancock Field, Syracuse
Des Moines Municipal Airport, Des Moines New York NAS, New York WEST VIRGINIA
Sioux City Municipal Airport, Sioux City Niagara Falls Municipal Airport, Niagara Falls Kanawha County Airport, Charleston

Schenectady City Airport, Schenectady Martinsburg Municipal Airport, Martinsburg

KANSAS Westchester County Airport, White Plains

Hutchinson Air Guard Base, Hutchinson WISCONSIN

McConnell AFB, Wichita NORTH CAROLINA General Mitchell Field, Milwaukee
Douglas Municipal Airport, Charlotte Truax Field, Madison

KENTUCKY
Standiford Field, Louisville NORTH DAKOTA WYOMING

Hector Field, Fargo Cheyenne Municipal Airport, Cheyenne
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OTIS AFB,L'Mass., 9 mi NNE of Falmouth. Phone: Area SCHILLING AFB, Km., 4 mi. SW of Salina. Phone: AreaCode 617,LOcust 3-5511 Fighter-interceptor and air de- Code 913. TAylor 7-4411. Mediunn bomber base, 15th AF,fenseomissilebase,ADC acrateal warningand con- SAC; Atlas ICBM support base. Formerly Smokev Hilltrol, ADC; air refueling base, 8th AF, SAC. Named for Lt. AFB, renamred for Col. David C. Schilling, WWI filghterFrank A.Otis, killed i aif P :Csh in US, 1937. ace and pioneer of in-flight refueling techniques who ledOXNARD AFB, Oxnardi Cdlif. Phone: Area Conec805, first nonstop transatlantic flight of jet fighters, killed iniHUnter 3-1151. Fighter-interceptor base, ADC. Named automobile accident in England, uts9ust 1956.
frcity. 

SCOTT AFB, Ill., 6 mi. ENE of Belleville. Phone: Area
CoA o618, Adams 4-4000. Hq. MATS; Hq AWS; Hq.PAINE AFB,\NVash. 6 mi. Sof Everett. Phone: Area Code AFCS. Named for Cpl. Frank S. Scott, first enlisted manto206, ELiot 3-1106. Fighter-interceptor base, ADC. Named die in anair accident, killed at College Park, Md., 1912.for2Lt. Topliff 0.Paine,airmail pilot, who was killed SELFRIDGE AFB, Mich., 3 mi. E of Mount Clemens..wihilemiappingairmail routes, 1922 Phone: Area Code 313, HOwvard 3-0.511. Fighter-iter-PATRICK AFB, Fla., 12 mi. SEofCocoa.Phone:Area ceptor base, ADC;Hq.5thReserve Region,CONAC;airCode 305, ULsses 7-1110. Hq. AF Missile Test Center, refueling base, 2N AF, SAC.Named for Lt. Thomas.AFSC. Formerly, Baniana River NAS, reinmed for Maj. Selfridge, killed in 1908 while on flight with Orville Wrighte. MasonN. Patrick, hief of ArmyAirService uring to demonstrater right plane.d after W , died i US, anuary 1942. SEWART AFB, Tenn., 3mi. of Smrna. Phone: AreaPEASE AFB, N. H., 3 mi. W ofPortsmouth. Phone:Area Code 61, GLendale9-2561.Troopcarrier base, 9th AF.(rode 603, Eneva 6-0100. Medium bomber base, 8th TAC. FormerlySmn a AFB,renae 1for4Maj Alla naJ.AF,SAC. FormerlyPortsmouth AFB, rename for Capt. Seart, Jr.,bomber pilot, recipient of DSC, kille in actia TPease,Jr..CMH recipient,V11pilot missing over over the Solom5s, November 1942.Rabaul, New.vBritain, on August 6, 1942. SEYMOUR JOHNSON AFB, N. C., 2mi. SSE of Golds-PERRIN AFB, Tex.,.6mi. NN\\7of Sherman. Phone: Area boro. Phone: Area Code 919, REpublic 5-1121. TacticalCode214,ST 7-2971. Pilotinterceptortraining(Ad.), fighterbase, 9th AF, TAC; fighter-interceptor base, ADCaeD ;ATC.NamedforLt.Col.ElmerD.PerrinofBoerne,Tex., 
heav bomberbase, 8th AF, SAC.Named for Lt.Seinourkille testing a B-26 near Baltimore, June 1941. A. Johnson, Navy pilot of Goldsboro, killed in 1942.PETERSON FIELD, Colo., 6mi. Eof Colorado Springs. SHAW AFB, S. C., 7mi. WNW of Sumter. Phone: AreaPhone: AreaCode303,Elose5-8911. Administrative Code 803 SPruce 5-1111.H. 9th AF, TAC;tactical recoflying,ADC. Named for 1st Lt.EdwardJ.Peterson,killed base; combat rewtraiig group. Named for st Lt.E ri US, inairplane crash 194 D. Shaw of Sumter, kle durig reconflight over GeraPLATTSBURGH AFB,N.Y., 1 mi.SW of Plattsburgh. lines, July1918, while serving withRoyalFlyinCorps.Phone:Area Code .18jOrda T3-4500 Medium bomber SHEPPARD AFB,Tex., mi.cNaof Wichita Falls.aPhone:base8th AF, SAC; Atlas ICBMsite under costruction. AreaCoe8173225621. Technical Training Ceer ATCNamed for city. heavy bomber base, 2d AF, SAC. Named for Morris .POPE AFB, N. C., 12 mi. Nsteof Faetteville. Phone: Sheppard, US Senator from Texas, chairi an of SenateAreaCode919HYatt7-2311.Troopcarrierbase,9thPAF, 
MilitaryAffairs Committee , ie in 1941.TAC. Namedfor st Lt. Hae H.Pope,killedmakinga SHERMAN AFB (Se Clnto Shermani AFB.)forcedlandininaJennyinSouthCarolina,January1919. 
SPOKANEINTERNAT'L AP, Wash.,6mi. S of Spo-PORTLAND INTERNAT'L AP, Ore., 7mi. NEof Port- kane. Phone: Area Code 509, TEmiple 8-2771. Fighter-land. Phone: Area Codc.503, ATlantic 8-5611. Fighter- interceptor base, ADC. FormerlyGeiger Fielnd,namnenlforiniterceptor base, ADC. Named for city. Maj. Harold Geiger, WWNI dirigible expert, killed in crash
landing at Olmsted Field,.Pa., May 1927: renamned for city.RANDOLPH AFB, Tex., 1~5 mi. ENE of San Antonio. STEAD AFB, Nev., 10 mi. NVof'Reno.Phone: Area CodecPhone: Area Conle.31OLive 8-3511. Hj. ATC;Jet Qali- 702, FIreside 9-071 1. Surviv al training. ATC. Formerly-fieation Course (Adv.), ATC; Hq. 4th Reserve Region, Reno AAB, renamed for Lt. Craston Stead, Nevada ANG(:ONAC. Named for Capt. William M. Randolph of Austin, pilot killed inis crash at the base.fighter pilot, killed in aircraft accident in Texas, 1928. STEWART AFB, N. Y., 4mi. N\VofNewburgh. Phone:REESE AFB, Tex., 12 mi. Wof Lubbock. Phone: Area Area Conic914, jOhn2-1300. SAGE direction center, ADC;Code 806, POrter 3-1951. Undergraduate pilot training, Reserve training, Hq.1Ist Reserve Region, CON\AC. Named.\TC. Formerly Lubbock AFB, reniamed for Lt. Augustus for Lachlan Stewart, sea captain whose son proidedlandF. Reese, Jr., of Shallowater, Tex., killed on bomber mis- for the base.sioniover Cagliari, Ital\, May 1943. SUFFOLK CO. AFB, N. Y., 3 mi. N of WesthamrptonRICHARDSGEBAUR AFB, Mo., 16 mi. Sof Kansas City. Beach, L.1. Phone: Area Code516,WN7Esthamptoni4-1900.Phone: Area Code 816, E-Merson 1-.5200. Fighter-inter. Fighter-interceptor and air defense missile base,.ADC.ceptor base, ADC; Air Division Hq. SAGE. Formerly SYRACUSE AF STATION, N. Y., 5mi. NNE of Syracuse.Grandview AFB, renamed for Lt. JohnF. Richards11, of Phone: Area Curie31.5,GLenviewv8-5.500. Hq. ADC AirKansas City, first area pilot to ie inicombat iniWV\I ; and Division; SAGE combat center, ADC. Named for city.for Lt. Col.Arthur N\. Gebaur, Jr., who was killed in actionover North Korea in1952. TINKER AFB, Okla., 8mi. ESE of Oklahoma City. Phone:ROBINS AFB, Ga.. 14 mi. SSE of Macon. Phone: Area Area (onic405, PErshfing2-7321. Hq. Air Materiel Area,Code 912,WNAlker 6-5511. Hq. Air Materiel Area, AFLC; AFLC. Named for Maj. Gen. Clarence L. Tinker, aPawy-Hq. CONAC; Heavy bomber base, 8th AF, SAC. Named huska Indian, bomber and fighter pilot; CG,7th AF, killedfor Brig. Gen. Augustine Warner Robins, Chief of Materiel in raid on Wake Island, June 1942.Division, Air Corps, whondevised system of cataloging in TRAVIS AFB, Calif., 6mi. ENE ofFairfielianiSuisun.1 9 2 0s still usend;cdieniin 1940. Phone: AreaCrode70)7,I1Dlewvood 7-2211. Hq.WNESTAF,
MIATS; heavy bomber base, 15th AF, SAC; air transportSAWYER AFB.(SceeK. 1. StcerAFB.) base, MATS; fighter-interceptoribase, ADC. Formerly Fair--
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field-Suisun AFB, renamed for Brig. Gen. Robert F. Travis, ATC; fighter-interceptor base. ADC. Formerly Big Spring

bomber pilot, recipient of DSC, killed in B-29 crash in US, AFB, renamed for 1st Lt. James L. Webb, Jr., F-5l pilot,

August 1950. killed off Japanese coast, 1949.

TRUAX FIELD, Wis., 1 mi. E of Madison. Phone: Area WESTOVER AFB, Mass., 3 mi. NNE of Chicopee Falls.

Code 608, CHerry 9-5311. Fighter-interceptor base, ADC; Phone: Area Code 413, LYceum 3-6411. Hq. 8th AF, SAC;

SAGE combat center. Named for 1st Lt. Thomas L. Truax heavy bomber base, SAC; fighter-interceptor base, ADC.

of Madison, pilot, killed in training flight in US, November Named for Maj. Gen. Oscar Westover, Chief of the Air

1941. Corps, who was killed in air crash near Burbank, Calif.,

TURNER AFB, Ga., 4 mi. ENE of Albany. Phone: Area September 1938.

Code 912, HEmlock 5-3411. Heavy bomber base, 8th AF, WHEELER AFB, Oahu, Hawaii, 23 mi. NW of Honolulu.

SAC. Named for Lt. Sullins Preston Turner of Oxford, Ga., Phone: 7730. Hq. Pacific Airways and Air Communications,

killed in aircraft accident at Langley AFB, May 1940. AFCS. Named for Maj. Sheldon H. Wheeler, killed in an

TYNDALL AFB, Fla., 8 mi. SE of Panama City. Phone: aircraft accident in 1921 at Luke Field, Hawaii.

Area Code 305, ATlantic 6-2111. Weapons employment WHITEMAN AFB, Mo., 3 mi. S of Knob Noster. Phone:

center, ADC. Named for Lt. Frank B. Tyndall of Port Area Code 816, LOgan 3-2201. Medium bomber base,

Seward, Fla., WW I fighter pilot, killed in air crash in Minuteman ICBM site under construction, 2d AF, SAC.

1930; first Florida military flyer to be killed. Formerly Sedalia AFB, renamed for 2d Lt. George A.
Whiteman of Sedalia, killed in action at Pearl Harbor on

VANCE AFB, Okla., 4 mi. SSW of Enid. Phone: Area December 7, 1941.

Code 405, ADams 7-2121. Undergraduate pilot training, WILLIAMS AFB, Ariz., 10 mi. E of Chandler. Phone:

ATC. Formerly Enid AFB, renamed for Lt. Col. Leon R. Area Code 602, YUkon 8-2611. Undergraduate pilot train-

Vance, Jr., WW II recipient of CMH, lost in hospital air- ing, ATC. Formerly Higley Field, renamed for Lt. Charles

craft forced down at sea off Iceland, 1944. L. Williams, native of Arizona, bomber pilot, killed in

VANDENBERG AFB, Calif., 10 mi. NW of Lompoc. Hawaii, July 1927.

Phone: Area Code 805, WAlnut 5-8651. Hq. 1st Strategic WRIGHT-PATTERSON AFB, Ohio, 2 mi. ENE of Day-

Aerospace Division, SAC; Atlas ICBM site. Formerly ton.Phone: Area Code 513, CLearwater 3-7111. Hq. AFLC;

Cooke AFB, renamed for Gen. Hoyt S. Vandenberg, 9th ASD, AFSC; Air Force Institute of Technology, AU; fighter-

AF Commander in ETO in WW II, Air Force Chief of interceptor base, ADC; heavy bomber base, 2d AF, SAC.

Staff from 1948 to 1953, who died April 2, 1954. Formerly separate areas including Fairfield Air Depot,
Wilbur Wright Field, McCook Field, and Patterson Field;

WALKER AFB, N. M., 6 mi. S of Roswell. Phone: Area renamed for Orville and Wilbur Wright, and for Lt. Frank

Code 505. FIrestone 7-5411. Heavy bomber base, 15th AF, S. Patterson, who was killed in air crash near this base

SAC; fighter-interceptor base, ADC; Atlas ICBM site under during early firing tests of synchronized machine gun, June

construction. Formerly Boswell AAB, renamed for Brig. 1918.

Gen. Kenneth N. Walker, a native of New Mexico, CG, 5th WURTSMITH AFB, Mich., 3 mi. NW of Oscoda. Phone:

Bomber Command, WW II recipient of CMH, killed in Area Code 517, SEneca 9-3611. Fighter-interceptor base,

Southwest Pacific while leading a bomber attack, 1943. ADC; heavy bomber base, 2d AF, SAC. Formerly Camp

WARREN AFB. (See Francis E. Warren AFB.) Skeel, later Oscoda AFB, renamed for Maj. Gen. Paul B.

WEBB AFB, Tex., 1.8 mi. SW of Big Spring. Phone: Area Wurtsmith, CG, 13th AF. who was killed in B-25 crash

Code 915, AMherst 4-2511. Undergraduate pilot training, in North Carolina, 1946.-END

ONS OF AAR FORCE F`FSFRVE FLYING LN1

ALABAMA MARYLAND OKLAHOMA

Bates Field, Mobile Andrews AFB, Washington, D. C. Davis Field, Muskogee
Tinker AFB, Oklahoma City

ARIZONA MASSACHUSETTS

Luke AFB, Phoenix Laurence G. Hanscom Field, Bedford OREGON
Portland International Airport, Portland

CALIFORNIA MICHIGAN PENNSYLVANIA
Hamilton AFB, San Raphael Selfridge AFB, Mount Clemens Greater PittsburghAirport,Pittsburgh

McClellan AFB, Sacramento Wilaow G rov A ilow G rv

March AFB, Riverside MINNESOTA Willow Grove NAS, Willow Grove

Minneapolis-St. Paul International Airport, Min- SOUTH CAROLINA

Bradley Field, Windsor Ec neapolis Donaldson AFB, Greenville

MISSOURI TENNESSEE

Homestead AFB, Homestead Richards-Gebaur AFB, Kansas City Memphis Municipal Airport, Memphis

NEW HAMPSHIRE TEXAS
GEORGIA Grenier Field, Manchester Dallas NAS, Dallas

Ellington AFB, Houston

ILLINOIS NEW JERSEY Kelly AFB, San Antonio

O'Hare International Airport, Chicago McGuire AFB, Trenton

Scott AFB, Belleville NEW YORK Hill AFB, Ogden

INDIANA Niagara Folls Municipal Airport, Niagara Falls

Bakalar AFB, Columbus Stewart AFB, Newburgh WASHINGTON
Paine Field, Everett

LOUISIANA OHIO

Iorksdale AFB, Bossier City Clinton County AFB, Wilmington WISCONSIN

Naw Orleans NAS, New Orleans Youngstown Municipal Airport, Youngstown General Mitchell Field, Milwaukee
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Soon the new Lockheed C-141 will
extend the basic virtues of the true air-
lifter into the realm of huge, high-speed

B jet transports. It is designed for truck-
bed-height, straight-in, rear loading,
which eliminates jockeying cargo up

& and around corners. Fast, efficient load-
ing systems will make elaborate support
equipment unnecessary. And the C-141
is compatible with and complementary
to the C-130, which will be in produc-
tion and service for many years.

The C-141 will be powered by four
2 1,000-pound-thrust Pratt & Whitney
turbofan engines. It will be able to carry
up to 82,000 pounds on transoceanic
flights at speeds up to 480 knots. Yet
the big turbofan bird can slow to 115
knots, open its giant rear doors, and
make airdrops of huge bulldozers and
other heavy equipment.

The C-141 is the first transport air-
plane designed to meet both military
specifications and civil air regulations.
First military version will fly next year.

Lockheed-Georgia is prime contrac-
tor for the C-141, and is subcontracting
60% of the airframe to firms, large and
small, throughout the United States.

LOCKHEED

COMPANY
MARIETTAGA.*ADIVISIONOFLOCKHEEDAIRCRAFTCORP.
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RS-70
B-57

r4

B-66

B3-58

B-57 CANBERRA-light bomber; adaption of English 1B-CiID cr -o c.r tN 1>1dnjun N3
Electric Canberra bomber. Versions of plano include RB-57 re- 1957. Dcstroyer is equipped w\iths automatic electrical coitrol

connaissance model, now the primary type in USAF and ANG system which eliminates at least 10 pilot functions, requires no
use, TB-57 dual-control trainer, B-5E tow-target aircraft. Con- manual switching. Contractor: Douglas Aircraft Co. Power
tractor: Martin Co. Power plant: Wright J65-5 turbojets. Power plant: 2 Allison J71-A-13 turbojets. Power plant hp-thrust:

plant thrust: 7,200 lb. Dimensions: span 64 ft., length 65.5 ft., 10,000 lb. each. Dimensions: span 72 ft. 6 in., length 75 ft. 2
height 14.8 ft. Speed: over 600 mph. Ceiling: oor 45.000 ft., in., height 23 ft. 7 in. Speed: 700 mph. Ceiling: above 45,000
over 55,000 in stripped-down reconnaissance version. Range: ft. Range: beyond 1,500 mi. without aerial refueling. Bomb
beyond 2.000 mi. Bomb load: 5,000 11). Armament/cameras: load: B-66B, 15,000 lb. including nuclear weapons. Armament/
bombs, 8 5-in. HVAR rockets, 8 .50-caliber machine guns, or cameras: 2 20-mm cannon in tail of all models; RB-66B, RB-
high-altitude cameras. Crew: 2 seated in tandem; 1 in recon- 66C, full range of camera equipment, WB-66D, special weather-
naissance version. Maximum gross takeoff weight: 50,000 lb. reconnaissance equipment. Crew: B-66B, RB-66B, 3; RB-66C
Primary using commands: Pacific Air Forces, Air National 4; WB-66D, 5. Maximum gross takeoff weight: B-66B, 83000
Guard. lb., RB-66, 83,000 lb. Primary using commands: Tactical Air

B-58A HUSTLER-strategic medium bomber-reconnaissance Command, United States Air Forces in Europe.
plane; world's first supersonic bomber. First flight November RS-70 VALKYRIE-reconnaissance-strike bomber. Designed
1956. Uses disposable pods carried beneath the fuselage which to fly throughout its mission at Mach 3 (2,000 mph). First
make it unnecessary to haul empty space after weapons or fuel flight scheduled for late 1962. RS-70 design and production
have been expended: payload, cameras, ECM equipment, fuel plans have been on again, off again, almost constantly since
can be carried in pods; struts of main landing gear, each with original plan was announced in 1957. Eisenhower Administra-
8 wheels, unusually long to give ground clearance to pod. Holds tion canceled production plans for economy reasons in 1959,
US transcontinental speed records each way between Los authorizing only a single prototype. Congress in 1960 appro-
Angeles and New York, and round trip in 4 hr. 41 min. 11.3 priated funds for increased production but Kennedy Adminis-
sec., set March 5, 1962. During 1961, the B-58 set a number tration in March 1961 again cut back program, asserting grow-
of international records-it flew 1,302 mph over a closed course ing US missile capability makes the new bomber "unnecessary
of 669.4 miles, a few months later covered 5,183 miles between and economically unjustifiable." USAF redesigned plans to
Carswell AFB, Tex., and Paris, France, nonstop, in 6 hrs., 15 convert the plane from a straight bomber to the RS-70 with
min. Four aircraft have been converted to TB-58As, dual-con- equipment to seek out and destroy mobile and imprecisely
trol trainers. Contractor: General Dynamics/Fort Worth. Power located targets, and in June 1962 Congress voted $491 million

plant: 4 General Electric J79 turboets with afterburners. Power for the program, though Department of Defense had request-
plant hp/thrust: over 10,000 lb. each plus afterburners. ed-and announced it would spend-only $171 million. Present
Dimensions: span 56 ft. 10 in., length 96 ft. 9 in., height 31 ft. contract calls for three aircraft. Roughly the size of a B-52, the
5 in. Speed: Mach 2 or 1,324 mph at 35,000 ft. Ceiling: above RS-70s gross takeoff weight is 550,000 lb., 70,000 lb. more
60,000 ft. Range: intercontinental through mid-air refueling, than B-52, but gear arrangement will permit it to operate from
Bomb load: nuclear weapons in disposable pod. Armament: B-52 bases. Contractor: North American Aviation. Power plant:
1-17iE3 20-mm. cannon in tail. Crew: 3-pilot, bombardier/ 6 General Electric J93 turbojets. Power plant hp/thrust: 33,000
navigator, defensive systems operator. Maximum gross takeoff lb. each. Dimensions: span 115 ft., length 170 ft. Speed: over
weight: more than 160,000 lb. Primary using command: SAC. 2,000 mph (Mach 3) cruise. Ceiling: about 70,000 ft. Range:

B-66 DESTROYER-tactical light bomber, USAF version of intercontinental. Bomb load: classified. Armament: may carry
Navy A3D; versatile plane, used as bomber or in photo and Skybolt or Hound Dog missiles as well as free-fall nuclear
weather reconnaissance; fills important roles in TAC Composite weapons. Crew: 4. Maximum gross takeoff weight: 550,000 lb.
Air Strike Force. First flown June 1954. Latest in the series, the (275tons). Primary using command: Strategic Air Command.
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RF-84F

rF
F-89 F84F F-86

F-84F THUNDERSTREAK-sweptwing tactical fighter. Dc- lb., except J47-33, 7,650 lb., and J73-3, 9,300 lb. Dimensions:
liveries began in 1953; first TAC units were equipped in 1954. span 37 ft. (L, 39 ft.), length 37 ft. 6 in. (H, 38 ft. 9 in, D, L.Dropped from active USAF inventory in 1958; returned with 41 ft.), height 14 ft. (F, 15 ft.). Speed: more than 650 mph.recall of 4 ANG wings in October 1961 to strengthen US con- Ceiling: above 50,000 ft. Range: beyond 1,000 mi. with externalventional-war capability, and retained when ANG was released tanks. Bomb load: 2 1,000-lb bombs, or 2 2,000-lb. bombsin August 1962. It has tricycle landing gear, jettisonable canopy, without fuel tanks. Armament: 6 .50-caliber machine guns; 16pilot ejection seat. Contractor: Republic Aviation Corp. Power S-in. rockets or 24 2.75-in. rockets, or 4 20-mm cannon inplant: Wright Sapphire J65 single jet. Power plant hp/thrust: various models. Crew: 1. Maximum gross takeoff weight: 20,0007,200 lb. Dimensions: span 33 ft. 6 in., length 43 ft. 4 in., height lb. Primary using commands: Air National Guard, NATO,14 ft. 4 in. Speed: over 650 ipi. Ceiling: above 45,000 ft. SEATO.
Range: beyond 2.000 mi. Bomb load: 6,000 11). of conventional F-89 SCORPION-all weather interceptor. First flown inor nuclear bombs. Armament: 6 .50-caliber machine guns, 24 August 1948, the Scorpion has gone through numerous model5-in. rockets. Crew: 1. Maximum gross takeoff weight: 26,000 changes, latest being the H. The J-model, used extensively inlb. Primary using commands: Tactical Air Command, NATO, Air National Guardis made up of earlier types factory-modi-SEATO. fled to incorporate features of the production H-model. F-89RF-84F THUNDERFLASH-reconnaissance modification of will be phased out of active USAF inventory by end of 1962F-84F; like F-84F, left USAF inventory in 1958. One ANG when last ADC unit, flying F-89Ds, will convert to F-102wmg of RF-84Fs was recalled in October 1961, released August ANG F-89Js employ MB-1 Genic missile with nuclear capa-1962. Made maiden flight in February 1952 at Edwards AFB. bility. Contractor: Northrop Corp. Power plant: 2 AllisonHas virtually same characteristics as the fighter except air- J35-A-35 turbojets with afterburners. Power plant hp/thrust:intake ducts are situated in the wing roots rather than nose, about 15,000 lb. with afterburners. Dimensions: span 59 ft.whicli is elongated and enclosed to provide space for cameras, 8 in. lenth 53 ft. 4 in., height 17 ft. 7 in. Speed: over 600radar, electronic equipment; can carry combinations of a mph. Ceifing: above 50,000 ft. Range: 2,000 mi. Armament:\ariety of 15 cameras; carries magnesium flares in flash-ejector 104 2.75-in. folding-fin air-to-air rockets or missiles includingcartridges under the vings for night photography. Was the first Falcon or Genie. Crew: 2, pilot and radar observer, seated iiireconnaissance fighter to have camera control system and a viev tandem. Maximum gross takeoff weight: more than 40,000 lb.finder for the pilot; also equipped with wire recorder which Primary using command: Air National Guard.records pilot's observations durin visual reconnaissance. Con- F-100 SUPERSABRE-first tactical -fighter.to exceed speed oftractor: Republic Aviation Corp. Power plant: Wright sapphire sound in level flight; made first fliht \iay 25, 1953; went intoJ65 single jet. Power plant hp/thrust: 7.200 lb. Dimensions: production at Los Angeles plant mid-1953; first delivery madespan 33 ft. 6 in., length 47 ft. 6 in., height 15 ft. Speed:oeusr to TAC in September 1954. F-100F was first two-place jet650 mph. Ceiling: above 45,000 ft. Range: beyond 2,000 mi. tactical fighter ordered by Air Force; went into production iiiArmament/cameras: 4 .50-caliber machine guns, standard Los Angeles in 1956; in use mainly as a trainer. D model hasaerial cameras, dicing cameras, Tri-Metrogon camera. Crew: 1. an autopilot. C and D models have in-flight refueling systems.Maximum gross takeoff weight: 25,000 lb. Primary using coin- Plane is versatile tool of TAC's Composite Air Strike Force:mands: Air National Guard, NATO, SEATO. with new, larger external tanks and ability to refuel internal andF-86 SABREJET-tactical fighter interceptor. First American external tanks in flight, has almost unlimited range; can be zero-sweptwing fighter to go into combat. First flight of F-86A, May length launched from a mobile translauncher fully armed1948. Various models set and held world speed marks from fueled, and manned. F-100 production ended in 1959. Con-671 mph to 699 mph. F model gained world fame in Korean tractor: North American Aviation. Power plant: Pratt & Whit-War, building 14-1 kill ratio mainly against MIG-15. Principal ney J57 with afterburner. Power plant hp/ thrust: over 10,000models A, D, E, F, 1, K, L. (K model for NATO powers.) L lb. Dimensions: span 38 ft., length 47 ft., height 16 ft. Speed:imodel modified from D by addition of data-link SAGE equip- over 800 mph. Ceiling: above 50,000 ft. Range: 1,800 mi. with-mnt. Principal models now flying for US are II and L models, out aerial refueling. Bomb load: conventional or nuclear bombs.used by Air National Guard. Contractor: North American Avia- Armament: 4 -3920-mm. cannon, Sidewinder or Bullpup air-tion. F model built under license by Mitsubishi in Japan: K to-air missiles. Crew: 1; 2 in F model. Maximum gross takeoffmodel by Fiat in Italy. Power plant: F-86A, General Electric weight: over 30,000 lb. Primary using commands: Tactical Air147-1 3, 9, 13; D, L, GE J47-17, 33; E, GE J47-13; F, GE J47- Command, United States Air Forces in Europe, Pacific Air27; H, J73-3; K, J47-33. Power plant hp/thrust: 5,200 to 5,600 Forces, Air National Guard.
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F-106

F-101

F-104A F-102 F-105

F-101 VOODOO-all-weather fighter-interceptor and recon- new world's records in the F-104. He raised the Navy's altitude
naissance. F-101 has been in squadron service with TAC since record of 98.560 ft. to 10,395 ft., setting a time-to-climb record
May 1957. Plane was deseloped from the XF-88, went super- from takeoff to 98.425 ft. in 15 min. 4.92 sec. All these records
sonic on first flight September 29, 1954. Production ended have since been exceeded. F-104B is tandem-seating version of
March 1961. Models include F-101A, F-101B, two-seated long- the A model; F-104D 2-scat version of F-104C; both are in use
range interceptor; F-101C, all-weather, heavily armored tactical Ib TAC. The F-104 played a prominent part in the USAF strike
fighter; and HF-101A and C. Until the F-104, the F-101 was force deselopment to Taiwan in September 1958. Plane being
USAF's fastest tactical fighter; on December 12, 1957. F-101C produced in Canada, Western Europe, Japan under license.
set a world record of 1,207.6 mph at Edwards AFB. On May 22, Contractor: Lockheed Aircraft Corp. Power plant: General
1958, two F-1OCs made a 5.600-mile nonstop flight originating Electric J79 with afterburner. Power plant hp/thrust: 15,800 1lb.
and terminating at Bergstrom AFB; on June 28, 1958. 4 F-1OCs Dimensions: span 21 ft. 11 in., length 54 ft. 9 in., height 13 ft.
lewvnonstop from Andrews AFBtomLiege.Belgiumatanaver- 6 in. Speed: over 1,400 mph. Ceiling: above 55,000 ft. Range:

age speedof 640mph;inAugust 1958,aflightof7completed beyond 1,000 mi. Bomb load: consentional and nuclear weapons.
a6100-milenonstopdeploymentfrom Bergstrom to Bentwaters, Armament: Sidewinders, Vulcan 20-mm. cannon. Crew: F-104A

England. Contractor: McDonnell Aircraft Corp. Power plant: and C, 1; F-104B and D, 2. M1aximum gross takeoff weight:
2 Pratt & Whitney J57 jets. Power plant hp/thrust: 25,000 lb. 20000 lb. Primary using commands: Air National Guard,
total. Dimensions: span 39.8 ft., length 67.5 ft.. height 18 ft. NATO, SEATO. Tactical Air Commnand.
Speed: over 1.200 mph. Ceiling: above 50.000 ft. Range: be- F-105 THUNDERCHIEF-all-weNather tactical fighter; first
vond 1.000 mi. without aerial refueling. Bomb load: conven- flew fall 1955; volume production began in spring 1958; High-
tional and nuclear bombs. Armament: combinations of 4 M-39 speed, long-range, well armed F-105 has bomb i iy longer than
20-mm. cannon, M1B-1 Genie, Falcon, and Sidewinder air-to-air B-17, fire-control system which permits pinpoint bombing from
rockets. Crew: F-101A and C, 1; F-101B, 2. Maximum gross extremely low level to 50,000 ft. Full arsenal of missiles id
takeoff weight: oser 40.000 lb. Primary using commands: Tacti- rockets. Has delivered on target 7 tons of coinventional boml.
cal Air Command, Air Defense Command, United States Air largest load ever carried by a I-engine plane. Contractor: H-
Forces in Europe.P acific Air Forces. public Aviation Corp. Power plant: Pratt & Whitney J75 wsith

F-102 DELTA DAGGER-all-weather fighter-interceptor. Be- afterburner. Power plant hp/thrust: 26,500 lb. Dimensions: spn
came operational with Air Force units in mid-1956; design 34 ft. 11 in., length 64 ft. 3 in., height 19 ft. 8 in. Speed: over
based on XF-92A. YF-102A is first plane to incorporate "coke- 1200 mph. Ceiling: above 55,000 ft. Range: beyond 1,500 mi.
bottle" area-rule fuselage design. All electronic equipment, Bomb load: 4,000 lb. of conentional or nuclear b1omibs. Arma-
.rianment, and fuel carried internally; adoanced electronic fire- ment: Vulcan cannon. rockets, air-to-air missiles. Crew: 1.
control system, developed by Hughes Aircraft Co., searches out Maximum gross takeoff weight: 48.000 lb. Primary using com-
target at long range, directs the pilot en attack course for mis- mand: Tactical Air Command.
siles or rockets, atcorrect instant fires annament automatically. F-106 DELTA DART-all-weather interceptor; first flightof
Two-place TF-102A version used mainly for transition training. F-106A was at Edwards AFB, December 26, 1956; F-106B fol-
B model was redesignated and developed as F-106. Contractor: lowed on April 9, 1958, also at Edwards; both are supersonic
General Dynamics/Convair. Power plant: Pratt & Whitney J57- and carry the same armament. F-106 is based on the F-102, but
P-35 turbojet. Power plant hp/thrust: 17.000 lb. wsith after- it is an altogether new aircraft; A and B are operational with
burner. Dimensions: span 38 ft., .cngth 68 ft. 3 in.. height 21 ADC. Last aircraft delivered to ADC July 20, 1961. Plane's
ft. 3 in. Speed: supersonic. Ceiling: absove 50,000 ft. Range: fire-control and clectronic-guidance systems arc capable of au-
beyond 1.000 mi. Armament: 6 GAR-1D or -2A Falcons, plus tomatically flying the aircraft through any kind of weather in
24 2.75-in. folding-fin rockets. Crew: F-102A. 1; TF-102A, darkness or daylight under directionof ground-control intercept
2 side-by-side. Maximum gross takeoff weight: over 25.000 lb. stations. December 15, 1959, Maj. J. W. Rogers broke the
Primary using commands: Air Defense Commsand, Air National ssorld's straightavay speed record svith a 2-wasy aerage of
Guard. 1.525.9 mph, since exceeded. Contractor: General Dynamics/

F-104 STARFIGHTER-tactical fighter and interceptor; as Convair. Power plant: 1 Pratt & Whitney J75 turbojet with
day-night interceptor it is armed vith GAR-8 Sidewinders on afterburner. Power plant hp/thrust: 24,500 lb. Dimensions:
wingtips; as a tactical fighter, it carries 6 barreled, 20-mm. Vul- span 38 ft., length 70 ft. 9 in., height 20 ft. Speed: over 1,500
can cannon. First liuiht date in February 1954; set world speed mph. Ceiling: above 60,000 ft. Range: about 1,500 mi. Arma-
record of 1,404 mph in May 1958, piloted by Capt. Walter ment: GAR-3 or -4 Falcons, M1B-1 Genie with nuclear warhead.
Irwin. During same period set altitude record of 91,244 ft. Crew: F-106A, 1; F-106B, 2 in tandem. Maximum gross take-

piloted by Maj. Howsard Johnson. In December 1959, Capt. off weight: over 35,000 lb. Primary using command: Air De-
Joe B. Jordan, test pilot at Edwards AFB. Calif., established two fense Command.
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71 MISSILES

F-4C 
SM-75 THOR

F-4C

SM-65 ATLAS SM-68 TITAN

F-5A
SM-65 ATLAS-intercontinental ballistic missile, free world's

first operational ICBM. Flight testing began at Cape Canaveral
in 1957. Eight such flights preceded testsofcompletemissile,
including sustainer engine and separable nose cone, beginning
summer'1958. Full-range 6.000-mile flight made Noxember 28,
1958; missile fired into orbit December 18 1958 (talking satel-FIGHTERS rCONTINUED lite). In September 1959, following further extensive testing
Atlas declared operational at Vandenberg AFB. Calif., home o
USAF's 1st Ballistic Missile Division. Thirteen Atlas squadronsF-4C-twin-enginc, two-seat, all-weather tactical fighter- with 126 missiles expected to become operational by end ofadaptation of Navy F411 Phantom II. Formerly designated 1962. D, E models are semihardened in surface coffins. F modelF-110A. USAF has ordered 336, of which 26 will be RF-4Cs is silo housed. First Atlas-F fired August 8, 1961. Missile alsofor reconnaissance. Phantom II was first flown in Ma 1958. slated for space missions including manred space capsule pro-Can carry more than twice the bomb load of a WV II B-17. grarm; basic guidance radio-inertial. advanced versions all-Holds several time-to-climb records. from 3,000 to 30,000 inertial. Contractor: General Dynainics/Astionautics. Powermeters. It reached 30,000 meters (98.425 ft.. or 18o mi.). in 6 plant: North American Rockctdyne, one-and-a-half stage, liquidmin. 11 sec., from standing start. (Cf, F-104). Unusual features fuel. Power plant hp/thrust: about 360,000-lb. takeoff thrust,include variable geometry air inlets, blowing boundary layer advanced E and F models about 10% hiheir. Dimensions:control on both leading- and trailing-edge flaps to reduce land- length 75 to 82 ft. depending on nose cone, diameter 10 ft.

ing speeds. Can carry ide varietx of armiament. including Speed: over 1.5,000 iph. Range: more than 6,000 mi., 8,050 inBulipup, Sidewinder, Sparrow II, or nuclear weapons. Uses later version, achieved 9,000-mile Ilight in earl 1960. Bomb
probe-and-drogue refueling, including provision for "Buddy load: nuclear. Maximum gross takeoff weight: ibout 260,000refuieling from one F-4C to another. Contractor: McDonnell lb. at launch. Primary using command: Strategic Air Conunand.Aircraft Corp. Power plant: 2 General Electric J79-GE-15 SM-68 TITAN-intercontineintal ballistic missile. Will betIirbojets. Power plant hp/thrust: 17.000 1lb. each with after- fired from deep, concrete-lined silos at Vandeiberg AFB andburner. Dimensions: length 56 ft., span 38 ft. 5 in.. height 16 ft. other sites in Midwest and Far West. Pits 155 feet deep, 403 in. Speed: over Mach 2.5. Ceiling: above 66,000 ft. Crew: 2. feet in diameter; later version Titan II is fired directlv fromMaximum gross takeoff weight: over 40,000 lb. Primary using storage position in silo; earlier version is raised prior to firiincommand: Tactical Air Command. Titan II is generally improved missile with storable cryogenic

liquid fuel (cmlpiredltoisonpack-srcl liquir lnbasic'Titix thisF-5A FREEDOM FIGHTER-tactical fighter or photo- lui tco iseaisdsalxokhiii nfomsilos FirstTitan
reconnaissance. Formerly designated N-156F, it is similar to squadron operational April 18, 1962. Six squadrons of 9 TitansUSAF T-38 supersonic trainer. Department of Defense an- each wxill be operational by end of 1962. Titan, as in case ofnounced in April 1962 it was buying F-5As for delivery to early Atlas, has radio-inertial guidance, later models all-inertial.allied nations under military assistaice program. A model is 1- Titan II, possessing 20% more power than Titan I. made maidenseater; B-model, 2 seats. In first flight July 30, 1959, exceeded flight of 5,000 mi. March 16, 1962. Will be used in NASAMach 1. Capable of Mach 1.4 in level flight. Carries up to i Geuini program. Titan III is same as Titan II plus two strap-oi5,000 lb. external stores-armament or fuel. Can take off or axuxiliary power units. Contractor: Martin Co. Power plant;land from sod field, has provision for JATO units for zero- Acrojet-General, RP-1, two-stagC liquid propellant. Power plantlength launch. Contractor: Northrop Corp., Norair Div. Power ip/thrust: first stage 300,000 b.. second stage 60,000 1b. Titanplant: 2 General Electric J85-5 turbojets xith afterburner. II about 20' more from all stages. Dimensions: length 90 It.,Power plant hp/thrust: 3,850 lb. vith afterburner. Dimensions: diameter 10 ft. Speed: over 15,000 mph. Range: more thanspan 26 ft. 5 in., length 43 ft. 11 in.. height 13 ft. Speed: 900 6,000 ni., 10.000 in Titan II. Bomb load: nuclear. Maximummph. Ceiling: over 55,000 ft. Range: 2,100 mi. with external gross takeoff weight: 222,000 lb. at launch. Primary using com-tanks. Armament: no fixed armament. Can carry Sidexinder or mand: Strategic Air Command.
Falcon missiles, or 2,000-1l. bomb, or rockets in combinations. SM-75 THOR-intermediate-range ballistic missile- full pro-
Crew: F-5A, 1; F-5B, 2. Maximum gross takeoff weight: 12,400 duction missile deployed with Royal Air Force in Britain sincelb. Primary using commands: NATO allies. rarly 1959, now scheduled to be phased out there. First opera-
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SM-80 MINUTE- 11-99 BOMAIRC

GAR-1 2 -3 4 -IIFALCON

MI-1 GENIE S-I-78 JPITER T11-76 MACE

tional frce-wnorld 11113M, initially tested at Cape Canaveral, mi.; IM-99B. over 400 mi. Bomb load: conventional or nuclear,
carly in 1957; has been past test stage since mid-1959. Reliable Maximum or gross takeoff weight: about 15,000 lb., B inod
and nuch-used space booster both singly and in combinations 16.000 lb. Primary using commands: Air Defense Comna>
such as Thor-Able, Thor-Delta. Thor-Agena. Was also first bal- Roval Canadian Air Force.
listic missile fired fromnew Vandenberg AFB, Calif., missile TM-76 MACE-air-breathing, surface-to-surface guided in
facility and first to be fired by all-SAC crew. Contractor: Doug- sile; improved, much-changed version of Matador. TM-76A L
las Airciaft Co. Power plant: North American Rocketdyne improved map-matching guidance system known as ATRAN
single-stage liquid rocket engine. Power plant hp/thrust: 150,- model is inertially guided; missile has wide versatility to pe.
000-lb. takeoff thrust. Dimensions: length 65 ft., diameter 8 ft. trate enemy electronic detection screens at extreme low level
Speed: Mach 15. Range: beyond 1,500 mi. Bomb load: nuclear. in ipper altitudes. Like Matador. which it has replaced, it
Maximum gross takeoff weight: 110,000 lb. at launch. Primary zero-launched from roadable launcher; deployed to Europe an
using commands: SAC, RAF. Pacific. Contractor: Martin Co. Power plant: Allison J33-A-41

SM-78 JUPITER-intermediate-range ballistic missile; was turbojet and solid-propellant booster. Power plant hp/thrust:
developed by Army in conjunction with Chrysler Corp. for 5.200 lb. plus 100,000-1b. booster. Dimensions: span 22 ft.
USAF employment; now deployed in certain NATO countries; 10 in., length 44 ft., height 10 ft. Speed: more than 650 mph.
15 missiles per squadron. Contractor: Chrysler Corp. Power Ceiling: above 40,000 ft. Range: A model over 650 mi., B
plant: North American Rocketdyne single-stage liquid rocket. model 1,000 mi. Bomb load: nuclear. Maximum gross takeoff
Power plant hp/thrust: 150,000 lb. Dimensions: length 60 ft. 4 weight: about 14,000 lb. Primary using commands: United
in., diameter 9 ft. Speed: Mach 15. Range: beyond 1,500 mi. States Air Forces in Europe, Pacific Air Forces.
Bomb load: nuclear. Maximum gross takeoff weight: 110,000 MB-1 GENIE-air-to-air rocket with atomic warhead; un-
lb. Primary using command: NATO. guided; uses solid-propellant engine. Preliminary studies in

SM-80 MINUTEMAN - second-generation, solid-propellant October 1953; contract negotiatedwith Douglas Aircraft, July-
ICBM; designed around concept of instantaneous, massive re- August 1954; first tests from F-89D and YF-102, March and
sponse to enemy attack. Small in size and easy to handle; dis- May 1956; ADC operational capability, January 1957. Geni
persed in hardened underground sites. First Minuteman site has 4 fins with sloped leading edges, horizontal tips, vertical
complex being completed near Great Falls, Mont. Several hun- trailing edges for free-flight stabilization; carried by F-89, F-10L.
dred will be operational in 1963 in 60-unit squadrons. Contrac- F-102, F-106, F-4C. Advanced version with guidance systeni
tor: Boeing Co. Power plant: 3-stage solid propellant, first stage under development. Contractor: Douglas Aircraft Co. Power
by Thiokol, second by Aerojet-General, third by Hercules Pow- plant: Aerojet-General Corp. Power plant hp/thrust: aboUt
der Co. Power plant hp/thrust: first stage, 170,0001b., second 36,000 lb. Dimensions: length 8 ft., diameter 15 in. Speed: about
stage, 65,000 lb.; third stage, 35,000 4b. Dimensions: length 55 Mach 3. Ceiling: above 50,000 ft. Range: about 6 mi. Bomb
ft., diameter 5 ft. 5 in. Speed: Mach 22. Range: over 6,500 mi. load: nuclear. Maximum gross takeoff weight: about 800 lb.
Bomb load: nuclear. Maximum gross takeoff weight: about 65,- Primary using command: Air Defense Command.
000 lb. Primary using command: SAC. GAR-I, -2, -3, -4, -11 FALCON-supersonic, guided air-to-

IM-99 BOMARC-ramijet surface-to-air defense intercept mis- air missiles. Hughes Aircraft has produced 5 basic versions of
sile; used in conjunction with SAGE (Semi-Automatic Ground the Falcon plus a number of improved models including the
Environment) electronic system as primary control. Guided from -ID, -2A, -3A, -4A; the -3, -4, and -11 versions are sometimes
-ound to altitude and target area; then target-seeker and termed Super Falcons. The -1 and -3 are radar-homing; -2 and

iximity fuse take over. In test at Eglin AFB, Fla., Bomar-A -4 infrared homing; -11 has a nuclear warhead and radar
ertepted drone F-104 150 miles out over Gulf of Mexico. guidance, as such is the nation's first guided nuclear-tipped air-
marc-A operational in late 1959; advanced B model, with to-air weapon. A nuclear GAR-9, originally intended as arma-
ice the range of Bomar-A. in mid-1961. Contractor: Boeing ment for the dropped F-108 fighter program, is also under

Power plant: Aerojet-General liquid- or Thiokol solid- developiment. GAR-ID and -2A have been operational since>
propellant booster, two Marquardt ramijets. Power plant 1956 on ADC, TAC F-89, F-101, F-102, now also on F-106
hp/thrust: ramjets over 10,000 lb. each, booster 50,000 lb. and F-4C; can be carried internally or under aircraft wing,.
Dimensions: span 18 ft. 2 in., length 46 ft. 9 in., height 10 ft. Contractor: Hughes Aircraft Co. Power plant: Thiokol solid-
3 in. Speed: about Mach 3. B model about Mach 4. Ceiling: propellant rocket motor. Power plant hp/thrust: about 6,000
above 60,000 ft.. B model: 100,000 ft. Range: IM-99A, 200-250 lb. Dimensions: length 6 ft. 6 in., diameter 6 ft. 5 in., span 1
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GAM-87A SKXBOLT

GAM-77 HOUND Do( GA1-83A BULLPIP

GAR-8 SIDEWINDER GA1-72 QUAIL

ft. 8 in.; the -11 model is considerably larger. Speed: Mach 2. tor: North American Aviation Co. Power plant: Pratt & Whitney
Ceiling: above 50,000 ft. Range: beyond 5 mi. Bomb load: con- J52 turbojet. Power plant hp/thrust: 7,500 lb. at sea level.
ventional warhead; -11, nuclear. Maximum gross takeoff weight: Dimensions: span 12 ft. 2 in., lenth 42ft.6in.height9ft.4
over 100 lb. Primary using command: Air Defense Command. in. Speed: Mach 1.6 to 2.2. Ceiling: above 50,000 ft. Range:

GAR-8 SIDEWINDER-supersonic, guided air-to-air missile. beyond 500 mi. Bomb load: nuclear. Maximum gross takeoff
Initially developed by US Navy for fleet air defense; in LSAF weight: 9,600 lb. Primary using command: Strategic Air Com-
used by TAC, ADC F-100, F-101, F-104, F-105, and F-4C. mand.
Considered simple, inexpensive missile with little training re- GAM-83A BULLPUP-air-to-surface guided weapon; adapta-
quired for handling and use. Homes on tailpipe of target air- tion of Navy-developed Bullpup for use by tactical fighters.
craft through passive infrared guidance system; has been used Guidanceprovidedbyradiosignalsfromlaunchplane'spilot.
successfully in combat by Chinese Nationalist Air Force against Number of advanced versions under development, one being
Chinese Conumunist planes. In operational use with several developed for USAF with nuclear capability. Rocket power
Allied air forces. Contractor: Philco Corp. and General Electric. plant uses either solid or storable liquid propellant. Contractor:
Power plant: Naval Powder Plant solid propellant. Power plant Martin Co. Dimensions: length 11 ft., diameter 1 ft., span 3 ft.
hp/thrust: over 6,000 11). Dimensions: length 9 ft. 4 in., diameter 1 in. Speed: Mach 1.8. Range: oer 15,000 ft. Bomb load: con-

5 in., span 1 ft. 7 in. Speed: Mach 2.5. Ceiling: above 50,000 ft. ventional. Maximum gross takeoff weight: 540 lb. Primary using
Range: at sea level 3.500 ft., at 50000 ft. 11,000 ft. Bomb load: command: Tactical Air Command.
conventional. Maximum gross takeoff weight: 155 lb. Primary GAMl-87A SKYBOLT-air-launched ballistic missile (ALBM);
using commands: Tactical Air Command, Air Defense Com- now in development, designed to complement the GAMl-?T
mnand, ChiNat Air Force. Hound Dog air-launched guided missile. First airborne launch,

GAM-72 QUAIL-air launched diversionary bomber-defense April 19. 1962, was partial success, but second stage failed to
missile designed for launch from SAC bomber when approach- ignite. With range comparable to an IRBNI, would be able to

ing target to confuse enemy radar defenses; first successful test attack many targets from airborne alert station of launch air-
Ilight August 1958, has undergone continuing launches since craft, and all targets after short redeployment flight of plane:
from 13-47. B-52 aircraft; test missiles recovered by parachute in most cases, plane itself would not have to penetrate cecm
and reused. Last missile delivered to USAF May 28. 1962. defenses; thus Skybolt will extend range and useful life of
Contractor: McDonnell Aircraft Corp. Power plant: General bombers in the inventory. Two or more missiles could be carried

Electric J8 turbojet. Power plant hp/thrust: 2,450 11). Dimen- on SAC attack aircraft, usually in addition to normal load of
sions: length 12 ft. 10 in., tail span . ft. 4 in.. diameter 2 ft. 1 nuclear bombs; ALBM's ballistic trajectory and nonjammable
in. Speed: subsonic. Ceiling: classified. Range: 200 mi. Maxi- guidance would serve well in getting through enemy defen.
mum gross takeoff weight: 1,100 lb. Primary using command: Numerous feasibility tests have been conducted. Contractor:
Strategic Air Command. Douglas Aircraft Co. Power plant: Aerojet-Gencral two-st.-

GAM-77 HOUND DOG-air-breathing air-to-ground guided solid propellant. Power plant hp/thrust: first-stage engine,3%-
standoff missile; it is intended to increase and supplement the 000 lb.; second stage 19000 11). Dimensions: length, 3:3
destructive power of long-range SAC bombers; GAM-77 opera- without tail fairing, diameter about 3 ft. Gross weight: about
tional on B-52G aircraft; guidance is inertial. Attacking B-52 11.000 lb. Speed: about 9,500 mph. Range: about 1,150 mi.
would carry two Hound Dogs primarily to attack air defense after launch from bombers. at present B-52s and British Vulcan.
targets on the ground, such as airfields and missile sites, and Bomb load: nuclear. Primary using commands: Strategic Air
assist the bomber in reaching the primary target area. Contrac- Command, Royal Air Force.
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TRANSPORTS C-119
C-47C

4,'-97

C-118 C-46

C-46 COMMANDO-cargo-troop carrier used extensively in C-97 transport squadrons were recalled to active duty with
World War II, returned to the USAF inventory for use by Ist MATS from October 1961 to August 1962. KC-97 tankers are
Air Commando Group in counterinsurgency operations. More being released to ANG by Strategic Air Command as KC-135
than 3,000 C-46s were built in World War II. Now in civilian tankers become available. Production of last model of C-97, the
use as freighters in many parts of the world. Contractor: Cur- KC-97G, was completed in July 1956. Contractor: Boeing Co.
tiss-Wright Corp. Power plant: 2 Pratt & Whitney R2800-51 Power plant: 4 Pratt & Whitney 114360-59 Wasp Majol
or -75 radial engines. Power plant hp/thrust: 2,000 hp each. Power plant hp/thrust: rated hp 2,650; takeoff hp 3,500. Dimen-
Dimensions: span 108 ft., length 76 ft. 4 in., height 21 ft. 9 in. sions: span 141 ft. 3 in., length 110 ft. 4 in., height 38 ft. 3
Speed: 250 mph. Ceiling: over 25,000 ft. Range: 1,800 mi. Speed: over 350 mph. Ceiling: above 35,000 ft. Range: beyond.
Cargo capacity: 16,000 lb. or 50 troops. Crew: 4. Maximum 4,000 mi. Cargo capacity: 96 troops, or 69 litter patients wit-
gross takeoff weight: 50,000 lb. Primary using command: Tac- out refueling equipment, or more than 65,000 lb. Crew: 5.
tical Air Command. Maximum gross takeoff weight: over 160,000 lb. Primary using

C-47 SKYTRAIN-cargo-troop carrier; popularly known as commands: Strategic Air Command, Air National Guard.
"Gooney Bird," a historic worldwide work horse for USAF, other C-118 LIFTMASTER-cargo-troop carrier; military version of
services, many nations. First flight as DC-3, civil designation, civil airlines' DC-6A; made first flight September 1949; initially
February 1932; since then more than 10,000 built; a good many designed as cargo carrier to meet requirements for swift and
of them still flying somewhere. Was backbone of the Troop Car- economical transportation of air freight; still widely used in
rier Command in all theaters of World War II and used exten- MATS. Contractor: Douglas Aircraft Co. Power plant: 4 Pratt
sivelv in the Korean War; remains in general-purpose use today. & Whitney R2800-CB-17 piston engines. Power plant lip/
Contractor: Douglas Aircraft Co. Power plant: 2 Pratt & Whit- thrust: 2.500 takeoff ip, 10,000 ip total. Dimensions: span 117
ney R1830-90-D. Power plant hp/thrust: 1,200 hp each. ft. 6 in., length 106 ft. 6 in., height 28 ft. 8 in. Speed: 372 mph
Dimensions: span 95 ft., length 64 ft. 4 in., height 16 ft. 10 in. maximum. Ceiling: above 25,000 ft. Range: about 5,000 mi.
Speed: 230 mph. Ceiling: 23,000 ft. Range: 2,125 mi. Cargo Cargo capacity: 25,500 lb. or 76 equipped troops. Crew: 5.
capacity: 7,500 lb., 28 troops. Crew: 3. Maximum gross takeoff Maximum gross takeoff weight: 107,000 lb. Primary using com-
weight: 33,000 lb. Primary using commands: All USAF com- mands: Military Air Transport Service, other major air com-
mands. mand headquarters.

C-54 SKYMASTER-cargo-troop carrier; made first flight C-119 FLYING BOXCAR-cargo-troop carrier; improved and
February 1942; later served as a heavy cargo transport for Air considerably modified version of C-82. In use since 1947; long
Corps and Navy. Used extensively by MATS, some other com- a Tactical Air Command standby, particularly for troop drops
mands as an administrative command aircraft. SC-54 used and aerial resupply, now used mainly by Air Reserve troop car-
by Air Rescue Service. Contractor: Douglas Aircraft Co. Power rier wings and Air National Gsuard aeromedical evacuation
plant: 4 Pratt & Whitney R2000-9 piston engines. Power plant squadrons. Contractor: Fairchild Engine & Airplane Corp.
hp/thrust: 1,450 ip cach. Dimensions: span 117 ft. 6 in., Power plant: 2 Wright R3350-85 piston engines. Power plant
length 93 ft. 9 in., height 27 ft. 6 in. Speed: 300 mph. Ceiling: hp/thrust: 3,250-hp takeoff. Dimensions: span 109 ft. 4 in.,
30,000 ft. Range: beyond 2,000 mi. Cargo capacity: 32,000 lbs., length 86 ft. 6 in., height 26 ft. 2 in. Speed: 250 mph. Ceiling:
50 troops. Crew: 3 to 5. Maximum gross takeoff weight: 82,500 above 30,000 ft. Range: 2,000 mi. with 10,000 lb. Cargo capac-
lb. Primary using commands: MATS, other USAF commands. ity: more than 30.000 lb., or 62 equipped troops. Crew: 3 to 5.C-97 STRATOFREIGHTER-four-engine heavy transport. Maximum gross takeoff weight: 74.000 lb. Primary using com-
Also KC-97 tanker. Military Air Transport Service turned over mands: Pacific Air Forces, United States Air Forces in Europe,
its C-97 transports to Air National Guard in 1960 but six ANG Air Force Reserve, Air National Guard.
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C-123 C-133B

am

C-131

C-124 C-130E

C-121 SUPER CONSTELLATION cargotroop carrier- 74,000 lb. of cargo. Crew: 5, plus doctors and nurses with litter

picket aircraft; famous for unique design in which fuselage patients. Maximum gross takeoff weight: 194.500 lb. Primary
seres ias airfoil as do horizontal planes, C-121 has had a long using commands: Strategic Air Command, Military Air Trans-

career in both military and civilian configurations. Among mili- port Service, Air Force Logistics Command, Air Force Reserve.

tary \ersions are C-121 cargo-troop carrier; RC-121 radar early- C-130E HERCULES-assault transport. E model delivered to

warning picket aircraft fitted with vingtip tanks for added range Military Air Transport Service and Tactical Air Command in

and 6 tons of electronic gear, operated by ADC; VC-121 execu- April 1962, joining A and B models. Its mission is long-range,
tive version operated by Special Air Missions group and includ- high-speed air transport of personnel and materiel for delicry
ing the Columbine, once President Eisenhower's aircraft. Now by parachute or assault landing, making it key support aircraft
entering service with Air National Guard as aeromedical evac for US Strike Command and TAC's Composite Air Strike Force.

plane,replacing its C-119s. Contractor: Lockheed Aircraft Corp. Can cross Atlantic with 27,000-1l. payload. In May 1961, set a
Power p ant: 4 Curtiss-Wright R3350 turbocompoiind piston heavy-equipment paradrop record by dropping 35.000 lb. in

engines. Power plant hp/thrust: 3,250-hp takeoff. Dimensions: one bundle. Modified version is used to catch Discoverer satel-

span 123 ft., length 116 ft., height 23 ft. Speed: 370 mph. lites in the Pacific. Also equipped with "Talking Bird" commu-
Ceiling: above 25.000 ft. Range: nearly 5.000 mi., more for nications equipment to accompany military missions worldwide
1C-121. Cargo capacity: 40.000 lb. or 106 passengers. Crew: and maintain contact with home stations. Contractor: Lockheed
3to5plusradaroperators in RC-121.Maximumgrosstakeoff Aircraft Corp. Power plant: 4 Allison TS6A-7A turboprop en-
weight: 145,000 lb. Primary using commands: Air Defense gines. Power plant hp/thrust: 4,050 equivalent-shaft lip each.
Command, Air National Guard. Dimensions: span 132 ft. 7 in., length 97 ft. 9 in., height, 38 ft.

C-123 PROVIDER-assault transport; made first flight Octo- 4 in. Speed: 365 mph maximum, 311 mph normal. Ceiling:
her 1949; designed to operate from short, unprepared landing above 30,000 ft. Range: 4,300 mi. with 25,000-lb. payload;
strips to land troops and supplies, evacuate wounded. Fuselage 3 500 mi. with 335,000-lb. payload. Cargo capacity: 35,000 lb.,
similar to C-119; high-stepped tail assembly to permit tail- 92 troops, 64 paratroops, or 74 litters. Crew: 5. Maximum gross
ramp loading reminiscent of C-130. Modification to develop a takeoff weight: 155000 11). Primary using commands: Tactical
STOL capability now being tested. Contractor: Fairchild En- Air Command. \ilitary Air Transport Service, United States
gine & Airplane Corp. Power plant: 2 Pratt & Whitney R2800- Air Forces in Europe, Pacific Air Forces.
99W piston engines. Power plant hp/thrust: 2,500 lip each. C-131 SAMARITAN-cargo-troop carrier-trainer; C-131 and
Dimensions: span 110 ft., length 76 ft. 3 in., height 34 ft. 1 in. T-29 are military versions of the Convair 240/340/440; used
Speed: 240 mph maximum. Ceiling: above 25000 ft. Range: variously, mainly as troop carrier, for transportation of litter
beyond 3,000 mi. Cargo capacity: 24,000 lb. or 60 equipped patients, as trainer for bombardier/navigator/radar operators.
troops. Crew: 2 to 4. Maximum gross takeoff weight: about VC-131 is executive transport. Contractor: General Dynamics/
60,000 lb. Primary using commands: Tactical Air Command, Convair. Power plant: 2 Pratt & Whitney R2800-99W piston en-
United States Air Forces in Europe, Pacific Air Forces, Air gines. Power plant hp/thrust: 2.500-hp takeoff each. Dimen-
Force Reserve. sions: span 91 ft. 8 in., length 74 ft. 8 in., height 27 ft. 4 in.

C-124 GLOBEMASTER I-transport; in service since 1950, B & D models slightly larger. Speed: more than 300 mph,
until recently USAF's largest heavy cargo transport. From Korea Ceiling: above 25,000 ft. Range: beyond 1,000 mi. Cargo ca-
to Operation Deep Freeze in Antarctic, has operated in all areas pacity: 40 passengers, 27 litters, about 12,000 lb. Crew: 2.
of globe including North, South Poles. Special features include Maximum gross takeoff weight: 47,000 lb. Primary using com-
clamshell nose door which opens to allow use of built-in ramp; mands: Military Air Transport Service, Air Training Command,
94 percent of all military vehicles can be driven up ramp, trans- Strategic Air Command, Tactical Air Command, Pacific Air
ported fully assembled; elevator located in middle of fuselage Forces, United States Air Forces in Europe.
also can quickly load or unload from ground to cargo sections, C-133B CARGOMASTER-transport; second and largest
which can he converted to double-deck cabin for troops. Last turboprop transport to be accepted by USAF; first flight of pro-
C-124 delivered to USAF in May 1955. Contractor: Douglas duction aircraft April 23, 1956; first delivery of C-133A August
Aircraft Co. Power plant: 4 Pratt & Whitney R4360-63A piston 28, 1957. Production completed April 1961. Basically a freighter.
engines. Power plant hp/thrust: 3,800 hp. Dimensions: span C-133B has floor tic-down facilities that permit installation of
174 ft. 2 in., length 130 ft., height 48 ft. 3 in. Speed: over 300 200 airline-type passenger seats: can transport wide variety of
nph. Ceiling: above 30,000 ft. Range: 2,300 mi. with 50,000-lb. cargo. Has two loading entrances, fore and aft; simultaneous
load. Cargo capacity: 200 fully equipped troops or 127 litters or loading through both doors possible. It can transport twice the
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KC-135

VC-137A

C-141 (-1 12

cargo of a C-124. In December 1958, a production model air- tractor: Boeing Co. Power plant: 4 JT3 turbojet engines. Power
liftd a 117,900 lb. of cargo to an altitude of 10,000 ft. in five plant hp/thrust: 13.000 lb. each. Dimensions: span 1(0 ft. 10
minutes. Contractor: Douglas Aircraft Co. Power plant: 4 Pratt in., length 144 ft. 6 in., height 41 ft. 8 in. Speed: 585 mph.
& Whitney T34-9W turboprops. Power plant hp/ thrust: 7,500 Range:3,500 mi. Primary using command: Military Air Trans-
equivalent shaft ip each. Dimensions: span 179 ft. 8 in., length port Service.
158 ft., height 48 ft. Speed: over 325 mph. Ceiling: above 20,- C-140A JETSTAR-jet utility plane; USAF ordered 11 of
000 ft. Range: 2.250 mi. with 90000-lb. cargo, 4,300 mi. with these planes in the summer of 1960, 6 for use by M1ATS as ex-
44.000-11). Cargo capacity: over 100,000 lb. maximum. Crew 4, coutive transports and 5 by the Air Force Communications Serv-
plus 1 loadmaster or doctors and nurses. Maximum gross takeoff ice for use in checking on navigation aids and comumunications
weight: 300,000 11). Primary using command: M1ATS. facilities; in this role high-speed, high-altitude JetStar will beKC-135 STRATOTANKER-jet aerial tanker; (C-135 Strato- able to duplicate flight paths, approaches, etc. of various large
lifter was developed from the KC-135.) In quantity production jets. First production models flew in July 1960. Prototype flew in
since October 1954; refuels B-52. B-58. First production KC-135 September 1957. Contractor: Lockheed Aircraft Corp. Power
made maiden flight August 31, 1956, was placed in operational plant: 4 Pratt & Wlitney JT12 jets. Power plant hp/thrust:
service with SAC June 28, 1957. Equipped with streamlined each 3,000 11). Dimensions: span 533.7 ft., length 60.5 ft., height"flying boom" for high-speed, higlh-altitude refueling; somewhat 20.5 ft. Speed: 600 mph. Ceiling: 45,000 ft. Range: 2,200 mi.
larger than Boeing 707 prototype used by civilian airlines. Five Cargo capacity: 10 passengers, or equivalent weight in equip-
KC-135s serve as SAC aerial command posts, of which at ment as appropriate. Crew: 2. Maximum gross takeoff weight:
least one is airborne at all times. On April 8, 1958, a KC-135 41,000 lb. Primary using commands: Air Force Communications
flew from Tokyo to the Azores nonstop, a distance of 10,228 Service. Military Air Transport Service.
mi., another flew from New York to London in 5 hr. 27 min. at C-141-long-range, turbofan-powered, cargo transport under
an average speed of 630 mph; on the return trip, June 29. 1958, development by Air Force. It is being designed to meet civil
it averaged 588 mph, completing the flight in 5 hr. 51 min. air-freight standards and needs as well as military requirements.
First C-135 wasdeliveredtoMATS,June8,1961,initiatingits Prototype expected to fly in late 1963, with first deliveries in
strategic jet fleet. In April 1962, a C-135B set a transport alti- 1965. The C-141 features truck-bed height, straight-in loading
tude record of 47,171 ft., and next day a speed record of 615.59 from the rear. It will be equipped with a mechanical loading
msph. In July 1962, 20 C-135s made the fastest transatlantic system to reduce turn-around time on the ground. Its wings
troop switch on record, taking 1,525 men and equipment from will be swept 2.5 degrees. Contractor: Lockheed Aircraft Corp.
Kansas to Germany and returning 1,361 troops to Washington Power plant: 4 Pratt & Whitney TF33-P-7 turbofans. Power
state in 452 hours. Contractor: Boeing Co. Power plant: 4 plant hp/thrust: 22,000 lb. each. Dimensions: span 160 ft. 7 in.,
Pratt & Whitney J57 turbojets. Power plant hp/thrust: 13,750 length 146 ft. 2 in., height 39 ft. 1 in. Speed: maximum cruise
lb. each engine. Dimensions: span 130 ft. 10 in., length 136 ft. 3 552 mph. Ceiling: over 45,000 ft. Range: maximum ferry, 7,540
in., heigt 38 ft. 5 in. Speed: over 600 mph. Ceiling: above mi. Cargo capacity: at transcontinental range, more than 85,000
50.00 ft. Range: beyond 4,500 mi. Cargo capacity: 50,000 lb. lb.; transatlantic, more than 50,000 lb.; transpacific, more than
or 126 troops. Crew: 4. Maximum gross takeoff weight: 297,000 20,00 1. Maximum military paradrop load: 35.000 lb. Maxi-
lb. (272,000 lb. for C-135.) Primary using commands: Strategic mum gross takeoff weight: 315,000 lb. Primary using command:
Air Command, Military Air Transport Service. Military Air Transport Service.

VC-137A-PRESIDENTIAL TRANSPORT-identical to the C-142-VTOL, STOL TRANSPORT-an operational research
Boeing 707-120 transport, except for interior furnishings and vehicle, the C-142 is being designed for both vertical takeoffspecial electronic and communications equipment. Center see- and short takeoff. Contract let by USAF in spring 1962. Con-
tion is equipped with conference table, swivel chairs, projection tractor: Vought/Ililler/Ryan. Power plant: 4 General Electricscreen, and two sofa-bunks. Rear compartment has 14 double T64 turboshsaft engines, linked by an interconnecting shaft.
reclining passenger seats. Forward area contains communica- Power plant hp/thrust: 2,850 effective shaft hp each. Dimen-
tions center and 8cseats. First VC-137 flew April 7, 1959. Three sions: span. 67 ft. 6 in., length, 58 ft. 4 in., height 26 ft. 1 in.are in service with USAF. A new model, VC-137C, was rolled Speed: 300 rnp. Ceiling: 29,000 ft. Range: 3,000-mi. ferryout of Boeing Renton plant, July 20. It is the military version of range; 230 mi. with maximum payload. Cargo capacity: 17.000the 707-320C, larger and with longer range than 707-120, lb. or 32 fully equipped troops. STOL: 8.000 lb. VTOL. Crew:equipped with Prrtt & Whitney JT3D-3 turbofan engines each 3. Maximum gross takeoff weight: STOL, 47,000 lb.; VTOL,developing 18,000-lb. thrust. Data below is on VC-137A. Con- 37,000 lb. Primary using command: AF Systems Command.
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T-29

T-37

T-38 T -2813 T-33

T-28B TROJAN-originally a primary and basic trainer. T-28 takeoff weight: 16.000 lb. Primary using commands: Air Train-

is enjoying a rejuvenation as a counterinsurgency fighter ig-Co and, most major USAF commands.

boiibler with USAF's 1st Air Commando Group. T-28A first T-37-primnary jet pilot trainer; first flight October 1954; side-

flew in September 1949. The Commandos are using the T-28B. by-side seating for student and instructor; in wide use by ATC.

more powerful than the A model, employing a three-bladed Gives future pilots "feel" of jet flying; also provides high margin

prop. Data below is for the T-28B. Contractor: North American of safety. Contractor: Cessna Aircraft Corp. Power plant: 2

Axiation. Power plant: Wright R-1820 piston engine. Power Continental J69-T-25 turbojets. Power plant hp/thrust: max-

plant hp/thrust: 1,425 hp. Dimensions: span 40 ft. I in., imum 1,025 lb. each. Dimensions: span 33 ft. 10 in., length 29

length 32 ft., height 12 ft. 8 in. Speed: 343 mph. Ceiling: ft. 4 in., height 9 ft. 2 in. Speed: oer 400 mph. Ceiling: 40,000

35.500 ft. Range: 1.060 mi. Bomb load: 2 100-lb. bombs. Arma- ft. Range: over 900 mi. Crew: 2-student and instructor. Mlax-

ment: optional. 2 .50-caliber machine guns. 6 2.25-in. rockets. imum gross takeoff weight: 6,600 lb. Primary using command:

Crew: 2. Maximun gross takeoff weight: 8,500 11). Primary Air Training Com-Sand.
using command: Tactical Air Command. T-38 Talon-high-speed jet pilot trainer; supplanting1T-33 as

T-29 FLYING CLASSROON1-bomitrdier/naigator/r- adxanced jet pilot trainer; used primarily by ATC. also in

operator trainer; T-29 and C-1:31 are military versions of the general USAFtraining in supersonic techniques, multijet han-

a r24/Or4i/4 ear1 ed ariously mainlrias tropnar- i, acrol , nigh t and instrument flying, cross-country

riers for transportation of litter patients, as trainer for ombar- navigation, etc. First1T-38 flight April 1959; entered USAF in-

dier/navigator/radar operators. B and subsequont models are xcitory March 1961.Similar to A. Jacqueline Cochran set

pressurized. In 1-29 miost up-to -date Air Force navigation, eight world class records in speed. dlistance, and altitude in

bombardment, radar instruments installed; has 14 fully equippedi 1-38 from AugusItto October 1961. achieving top speed of 844

stations for students plus radio operator's station; each student mrph and peakaltitude of 56,072 ft.. for which she was awarded

has map table, loran scope, altimeter indicator, radio-compass the Harmon International Aviatrix Trophy for extraordinary

panel; 4 astrodomes, 5 driftmeters, 18 radio antennas, a radome flying skill in the year 1961. Contractor: Northrop Corp. Power

plus periscopic sextant facility, T-29Ds have the complex "K" plant: 2 General Electric J85s. Power plant hp/thrust: 3.850

honbing system installed. space for only 6 students. T-29 made lb. Dimensions: span 25 ft. 3 in., length 46 ft. 4 in., height

first flight September 1949. Contractor: General Dynamics/ 12 ft. 11 in. Speed: about 850 mph, or more than Mach 1.2.

Convair. Power plant: 2 Pratt & Whitney 112800-991V piston Ceiling: aboe 55,000 ft. Range: beyond 1,000 mi. Crew: 2-

engines. Power plant hp/thrust: 2,500 Ip each. Dimensions: student and instructor, tandem. Maximum gross takeoff weight:

span 91 ft. 9 in., length 74 ft. 8 in., height 27 ft. 3 in. Speed: over 11,000 lb. Primary using command: Air Training Con-

more than 300 mph. Ceiling: above 25,000 ft. Range: 1.500 mi. mand.

Cargo capacity: 14 students and 2 instructors. Crew: 2. plus stu- T-39 SABRELINER-utility plane-trainer; first flight Sep-
dents. instructors. Maximum gross takeoff weight: 47,000 lb. tember 16, 1958; twin-jet featuring sweptback wings, txxo

Primary using commands: Air Training Command, Headquarters engines mounted externally on the fuselage aft of the wing.

Comiiand Continental Air Command. Considered suitable for single-pilot operation, has dual con-

T-33 T-BIRD-jet pilot trainer; highly versatile trainer ver- trols and instrumentation; passenger seats have indivdial read-

sion of F-80 Shooting Star; has dual controls, ejection seats; ing lights and cold-air inlets. Best cruise altitude 35.000 ft.;

omde first flight in March 1948; widely used throughout Air used in administrative roles and in training F-10 pilots. Con-

Force for proficiency flying. Contractor: Lockheed Aircraft tractor: North American Aviation. Power plant: Pratt & Whit-

Corp. Power plant: Allison J33-A-35 turbojet. Power plant ney J60-PS. Power plant hp/thrust: 3,000 lb. each. Dimensions:

hp/thrust: 5,200 lb. Dimensions: span 38 ft. 11 in., length 37 span 44 ft. 5 in., length 43 ft. 9 in., height 16 ft. Speed: over

ft. 8 in., height 11 ft. 7 in. Speed: 600 nph. Ceiling: above 575 mph. Ceiling: oer 40,000 ft. Range: beyond 1.500 ini.

15.000 ft. Range: beyond 1.000 mi. Bomb load/cargo capacity: Cargo capacity: 4 to 8 passengers. Crew: 2. Maximum gross

about 200 11). Armament: optional, 2 .50-caliber machine guns. takeoff weight: 17,760 lb. Priuary using commands: Air Train-

Crew: 2-student and instructor in tandem. Maximum gross ing Command, Tactical Air Command.
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At 6550OF... it's just warming up!

Recently test-fired at 6550 0 F and 900 psi, this Pyrolytic prominent examples: uncooled thrust chambers, lith-

Graphite Rocket Nozzle- now being primed by ium-cooled and reinforced-plastic rocket nozzles.

Curtiss-Wright engineers to withstand the critical
temperatures predicted for tomorrow's rocket engines This background of experience and accomplish-
-is the result of a successful series of such test-firings ment exemplifies the Curtiss-Wright in-plant capabil-
initiated in July 1961. ity-a capability geared to the design and develop-

At Wright Aeronautical Division, four decades ment of rocket engine subsystems and components

of heat transfer, design, and metallurgy experience that meet the most stringent requirements of space-

have brought to realization many advanced space-age age quality and reliability. Why not let it go to work

techniques in addition to pyrolytic graphite. Among for your program! For full information, write:

Wright Aeronautical Division

Curtiss H Wright
Corporation

Main and Passaic Sts.. Wood-Ridge. N. J.



Outflown
Today, an aircraft can rise verticall 'y, hover and fly jet engoines, for bombers, fghters, civil aircraft, havering
horizontally. Combine this with mlan's ability to fly craft ... ramnjets and rocket engines for missiles-there
fa-ster and farther and it can be said that he has truly is no wider range of air power in the world.
otuflowNn the bird-his original inspiration.

Bristol Siddoley are forem-ost in the supply of power BRISTOL SIDDELEY ENGINES LIMITED.
CENTRAL OFFICE: MERCURY HOUSE, 195 KNIGHTSBRIDGE,for aircraft: lift/thrust engines f or Y STOL aircraft . .. LONDON SW7, ENGLAND.

The 11ierl iddle Yierturbriet Th, V,dm o bri p retedl by four rit l idd,/r Tb , 'Iet ..o ...r The 1 ISTOL P1127 obtain~s lift awl
curreWy powers the 511-11 11crI at f iolidele yy l asturbojets. l lho d a-( yon-o air U ded thrumst from, the Bristol, iddeled Pegas8us

mgissile.

BRISTOL SIDDELEY SUPPLY THE POWER-
. TI.... mi.HTS THOFN -IHEPO -ITN N IE -AMJE:T1-R'IllKET E-\'NINS-MARIk:NE AN"D INDUSTRIALGA S TURU3INES-,1.otl q

IL AM) INDUSTRIAL DIEMELL EP11No-PECIO ENIERN H CTS



Galleryof

USAF
Weapons

OTHER
AlRCRAFT U-6A 

113

U-10A

U-2

11-21

1 g -1 E-31 II-191

U-2-high-altitude reconnaissance and research aircraft. First GO 480 six-cylinder air-cooled engine. Power plant hp/thrust:
i 19 Usedpr ri ncollecting hig-altitude weather 295 ip. Dimensions: span 39 ft., length 30 ft., height 8 ft. 10

data. U-2 piloted by Francis G. Powers of CIA was downed by in. Speed: 180 mph. Ceiling: 22,500 ft. Range: 850 mi. Cargo
Soviets over Sverdlovsk, USSR, May 1, 1960. Contractor: capacity: seats 4, including crew. Fitted with variable anra-
Lockheed Aircraft Corp. Power plant: Pratt & Whitney J75- ment. Crew: 2-pilot, observer. Maximum takeoff gross weight:
P13 turbojet. Early models used P&W J57C. Power plant hp/ 3,900 lb. Primary using command: Tactical Air Command.
thrust: 11,000 lb. Dimensions: span 80 ft., length 49 ft. 7 in., H-19B-liaison-evacuation helicopter; in worldwide and ex-
height 13 ft. Speed: 500 mph. Ceiling: 70,000 ft. Range: over tensive USAF use; first flight November 1949. Performed nag-
3,000 mi. Crew: 1; U-2D is 2 seater. Maximum gross takeoff nificently in Korea. Used also by Navy, Marines, Coast Guard,
weight: 17,270 lb. Primary using command: Strategic Air civilian firms, foreign nations. Contractor: Sikorsky Aircraft
Command. Div., United Aircraft Corp. Power plant: A and C models use

U-3A-liaison-administration; low-wing,-twin-engine; advanced Pratt & Whitney 111340-57; B and D use Wright R1300-3.
version U-3B with more powerful engines and sweptback ver- Power plant hp/thrust: 11340-57, 600 hp; R1300-3 800 hp.
tical tail also purchased; both models off-the-shelf versions of Dimensions: blade 53 ft., length 42 ft. 3 in., height 13 ft. 4 in.
the Cessna 310 series. Contractor: Cessna Aircraft Co. Power Speed: over 100 mph. Ceiling: 10,500 ft. Range: A and C
plant: Continental D470-M. Power plant hp/thrust: 260 hp. models, 400 mi.; B and D models, 360 mi. Cargo capacity:
Dimensions: an 36 ft., length 29 ft. 7 in., height 10 ft. Speed: 2,250 lb. Crew: 2 or 3. Maximum gross takeoff weight: A and
240 ph. Cei ng:21,300 ft. Range: 1,125 mi. Maximum gross C models, 7,500 lb.; B and D models, 7,900 lb. Primary using
takeoff weight: 4.830 lb. Primary using commands: All major commands: Most USAF major air commands.
commands. H-21 WORKHORSE-troop carrier helicopter; first flight

U-4B-liaison-administration; high-wing, twin-engine; earlier April 1952; fuselage of all-metal stressed skin, semiinonocoque
model U-4A also purchased; both models off-the-shelf versions construction. Cockpit has side-by-side seating with the pilot on
of the Aro Commander. Contractor: Aero Commander, Inc. the right. In 11-21 through H1-21C, single Wright R1820-103
Power plant: 2 Lycoining IGO-540 6-cylinder air-cooled en- piston engine drives both rotors; in H-21D test-bed, rotors

gines. Power plant hp/thrust: 340 hp. Dimensions: span 49 ft. driven by one General Electric T58 turbine engine apiece.
6½ in., length 35 ft. 2 in., height 14 ft. 6 in. Speed: 250 mph. Contractor: Vertol Div., Boeing Co. Power plant: Wright
Ceiling: 21,900 ft. Range: 1,625 mi. Maximum gross takeoff R1820. Power plant ip/thrust: 1,425 hp. Dimensions: blade 44
weight: 7,500 lb. Primary using command: Headquarters Con- ft., length 52 ft. 6 in., height 16 ft. Speed: 140 mph. Ceiling:
mand. above 15,000 ft. Range: 600 mi. maximum. Cargo capacity: 20

U-6A BEAVER-liaison-administration; high-wing lightplane troops or 12 litters plus attendant. Crew: 2 or 3. Maximum gross
produced in limited quantities for Air Force and Army since takeoff weight: 15,000 lb. Primary using commands: Tactical
1947. Contractor: de Havilland Aircraft Co. Power plant: Pratt Air Command, Alaskan Air Command, Headquarters Command.
& Whitney R985-AN-100-3 piston engine. Power plant hp/ H-43 HUSKIE-crash-rescue, fire-fighting helicopter; H-43B,
thrust: 450 ip. Dimensions: span 48 ft., length 30 ft. 4 in., redesigned, improved version, rolled out at Bloomfield, Conn.,
height 9 ft. Speed: 163 mph. Ceiling: 18,000 ft. Range: about December 1958. Improvements include lighter engine, "air-
600 mi. Cargo capacity: 7 passengers, 1,000 lb. Crew: 1. Max- plane-handling" characteristics through use of rudders in the
imum gross takeoff weight: 5,100 lb. Primary using command: design. First delivery of B made in June 1959. Holds several
Strategic Air Command. world records for its type. Altitude, 32.840 ft. Time to climb

U-10A-light utility transport, formerly designated L-28. Em- to 3,000 meters, 2 min. 44.5 see.; to 6,000 meters, 6 min. 42.3
ployed in counterinsurgency role. First flown in 1958. Can fly sec. Closed-course distance, 656.258 mi.; straight-line distance,
at minimum speed for observation purposes; stalling speed 28 900 mi. Previous records were held by USSR. Contractor:
mph. Contractor: Helio Aircraft Corp. Power plant: Lycoming Kaman Aircraft Corp. Power plant: Pratt & Whitney R1340-48
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iiX-19

A1V 11-1I 1 j I

111-49,t

Q-2 ~
X-20

X-19
X-15

piston engine, H-43A; Lycoming T-5:3L-IA turbine, 1-1-4-B. 18,450 lb. Primary using Commands: Tactical Air Command,
Power plant hp/thrust: A model 600 hp; B model, 800 hp. Strategic Air Command.Dimensions: rotor diameter, 47 ft., length 25 ft., height 12 ft. X-15-hypersonic research aircraft; achieved analtitude of

in. Speed: over 100 mph. Ceiling: above 25.000 ft.'Range: A 314,750 ft. July 17, 1962. flown by Maj. Robert White, USAF
model 220 mi.; B model, 250 mi. Cargo capacity: 2,000 lb. and a top speed of 4,193 mph on June 27, 1962, piloted by Joor 7 passengers plus pilot. Crew: 2. Maximum gross takeoff Walker, NASA. First free flight without power, June 8, 1959;
weight: Amodel,6.80lb.;Bmodel, 7,100lb.Primaryusing first powered flight, September 17, 1959, both by Scott Cross-
commands: Tactical Air Command, Air Rescue Service, MATS. field of North American. X-15's power plant is considered capa-

IIU-16 ALBATROSS-search-and-rescue amphibian. opera- ble of propelling it to 500,000 ft. or more and to '1ach 7 (about
tional since 1947, has been extremely active around the world 4,750 mph), but skin friction may be limiting factor. X-15 pilots
since. Formerlv designated SA-16. Used mainly by the Air were awarded Harmon Trophy in November 1961 (Crossfield
Ilescue Sersice. in limited numbers by major air commands with White, Walker) and Collier Trophy in July 1962 (White, Walker.own crash-rescue units. Used by Air National Guard as medium Crossfield, and Navy Cmdr. Forrest Peterson). Three X-15s havetransport for Army Special Forces. Extremely versatile, durable been built. Contractor: North American Aviation. Power plant:
aircraft. Contractor: Grumman Aircraft Engineering Corp. Reaction Motors XLR99. Power plant hp/thrust: 57,000 lb. atPower plant: 2 Wright R1820-76A or B piston engines. Power sea level, 70,000 lb. at peak altitude: Dimensions: span 22 ft.,plant hip/thrust: 1,425 ip. each. Dimensions: span 80 ft., length length 50 ft., height 13 ft. 6 in. Speed: M ach 7. Ceiling, 500,00
62 ft. 1 in., hei.ght 24 ft. 4 in. Speed: 230 mph. Ceiling: 25,600 ft. Range: not applicable. Crew: 1. Maximum gross takeoff
ft. Range: 2,500 mi. maximum. Cargo capacity: 10 passeners weight: 31,276 lb. Primary using command: National Aeronau-
plus rescue and aid equipment. Crew: 6. Maximum gross take- tics and Space Administration.
off weight: 30,000 lb. Primary using commands: MATS Air X-19-twin-engine, tandem high-wing, high-speed VTOL air-
Rescue Service, Air National Guard. craft, with four tilting propellers mounted in nacelles at wing

Q-2 FIREBEE-target drone; first flight April 1951; can be tips. Designed to fly on 1 engine if necessary. Intended for
air- or ground-launched, has parachute-recovery system. Internal exploratory work on triservice V/STOL transport development
elcctronic system scores how close fire has come to drone. Ad- program. Contract awarded by USAF July 17, 1962; delivery
%inced version is Q-2C. Contractor: Ryan Aeronautical Co. of 2 aircraft scheduled for mid-1963. Speed range: from 0 to
Power plant: Continental J69. Power plant hp/thrust: 1,000 lb. 460 mph. Contractor: Curtiss-Wright Corp. Power plant: 2
Dimensions: span 11 ft. 3 in., length 17 ft. 7 in., height 6 ft. Lvcoming T55-L5 engines, installed within fuselage, to drive3in. Speed: 575 mph. Ceiling: 4().000 ft. Range: about 1 hour 4 propellers. Power plant hp/thrust: 2,250 shaft hp each.
flying time maximum. Maximum gross takeoff weight: 1.850 1lb. Dimensions: span 22 ft. 10 in., length 44 ft. 5 in., height 17 ft.
Primary using commands: Air Defense Command, Systems Speed: 460 mph. Ceiling: 6,000 ft. with load. Range: Beyond
Command. 1.000 mi. Cargo capacity: 2,000 lb. Crew: 2. Maximum gross

UH-49A-long-range utility support transport. USAF counter- takeoff weight: 12.300 lb. Primary using command: Air Force
pairt of Vertol 107-Ilcommercial model; previously designated Systems Command.
II-2. Amphibious capability. First flown April 1958. Contract X-20 DYNA-SOAR-first US orbital winged vehicle, capable
let in June 1962. Contractor: Boeing Vertol. Power plant: 2 of circling the earth in space and returning under pilot control.
Cmral Electric CT-58 shaft turbines. Power plant hp/thrust: First flights scheduled for 1965; test airdrops likely in 1963-64.
1250 shaft hp each. Dimensions: rotor diameter 50 ft., length Contractor: Boeing Co. Power plant: Martin Titan III booster;
t1I ft. 7 in., height 16 ft. 10 in. Speed: 168 mph. Ceiling: 1:3.700 Sundstrand auxiliary self-contained gaseous hydrogen-oxygei
ft. Range: 700 mi. with 2,400-1. payload. 115 mi. with 7.)0(- unit. Approximate dimensions: span 20 ft., length 3 ft., heighit
lb. Cargo capacity: 25 troops or 15 litter patients with 2 8 ft. Crew: 1. Maximum gross takeoff weight: 10,000 lb. Pri-attendants. Crew: 2 or 3. Maximum gross takeoff weight: mary using command: Strategic Air Command.
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K 1500 automatic electronic switching systems
The K-1500 series is designed for advanced communications use by government and the military. This fully transistor-
ized two or four wire system combines the advantages of space division in the voice paths and time division in the
control circuits. Replacing a roomful of sprawling equipment, the K-1500 series simplifies and expedites the switching
of both vocal and coded data communications. The completely self-contained system occupies as little space as two
4-drawer file cabinets, operates on as little power as a television set, and can be installed in a matter of hours. The
K-1500 is easy to operate; the color-coded, cordless attendant's console shows the operator what to do at any given
time. The K-1500 is easily maintained; miniaturized solid state circuitry is on interchangeable printed circuit cards.
The K-1500 is readily expandable, one of the many benefits of modular construction. The system can be expanded to
accommodate any number of lines for intra unit and outside calls-and is not affected by environmental variations.
Unique proven logic concepts and features assure that the K-1500 is ready, now, to do your communications job.

ITT K "L L O GG COMMUNICATIONS SYSTEMS DIVISION
A DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION * 500 NORTH PULASKI ROAD, CHICAGO 24, ILLINOIS



B.F.Goodrich
has both feet

in space

A veteran of aviation's leather-jacket days, B.F.Goodrich is now temperatures in the thousands of degrees. We've played a leading
one of the most versatile pioneers in aerospace technology. role in making rocket motors of plastics and glass fibers. These
The Project Mercury Astronaut suit is one notable achievement. cases replace metal; add hundreds of miles to missile range.
This suit protects man from heat, from cold, from other space THE CONQUEST OF ICE. Ice can be as deadly as heat. BFG has
hazards, has built-in communication and air conditioning sys- led the way in developing ice protection systems for aircraft,
tems. Next advance will be the space suits BFG is beginning with the first De-Icers which opened the era of all-
perfecting for crewmen of larger orbital vehicles, weather flight. BFG systems now provide protection for jets and
STRUCTURES FOR THE HOT BLUE YONDER. Another missiles. Present capability includes pneumatic De-Icers,
skill BFG has mastered is the technique of fabricating Metal-clad Electro-thermal De-Icers,
nose cones and heat shields to withstand re-entry heated rubber and plastic parts.



ROCKET FUELS "BOUND" WITH RUBBER. Our knowledge of A brochure, "B.F.Goodrich Resources for Missile and Rocket
polymer chemistry led to development of the major binder Progress" tells a detailed story of BFG capabilities. Write for
fuels used in the most advanced solid fueled rockets. The a copy, and tell us of your particular product interest.
newest BFG solid propellant packs more punch than previous B.F.Goodrich Aerospace and Defense Products, a division of
rubber-based fuels over an extreme temperature range. The B.F.Goodrich Company, Department AF-9, Akron, Ohio.

JET SAFETY. The most advanced tire ever built has been devel-
oped and produced by BFG for a Mach 3 aircraft. It's built to with-
stand oven-hot temperatures of 360'F for prolonged periods. And
the newest brake offered for jet service is the BFG liquid cooled
brake, which can servethrough repeated "refused take-off" stops.



July 1, 1961 -June 30, 1962

AT 1I IfOS AIN T UYt

By Murray Green

July 1, 1961-The Air Force Commu- support of aircraft. missile, space. and July 10, 1961-A TAC F-105D com-
nications Service was activated at Scott electronic systems placed in one office- pleted a 1,520-mile nonstop, blind-lyin
AFB, Ill., under the command of Maj. Deputy Chief of Staff for Systems and mission at altitudes of 500 to 1t000 fect
Gen. Harold 1V. Grant. AFCS, the six- Logistics. Research, advanced technology, to test its capability to fly by radar under
teenth major air command, consolidates studies requirements, and development simulated combat conditions.
direction of USAF's worldwide communi- planning were placed in another-Deputy July 12, 1961-Midas III, a:3500-pound
cations operations and supplants the Air- Chief of Staff for Research and Technol- missile-detection satellite, was launched
ways and Air Communications Service ogy. The System Staff Officers (SYSTOs) from Point Arguello, Calif. It was plced
(AACS), a subcommand of MATS. were designated for individual programs into a near-circular orbit by the "kick-in-

July 1, 1961-SPADATS (Space Detec- to ensure prompt attention to critical the-apogee" technique. After the Atlas
tion and Tracking System) operated by problems. stage was exhausted, the Agena-B (satel-
NORAD went into operation. SPADATS July 7, 1961-An Atlas-E ICBM, lite) stage was detached; it coasted briefly.
will eventually provide round-the-clock launched before midnight, July 6, im- then was ignited to add speed enough to
electronic cataloging of all man-made pacted its lb-ton nose cone about 1,000 achieve an elliptical orbit; it then coasted
objects in space, indicating what and miles southeast of Capetown, South Afri- without power halfway round the world
where they are at any given moment. ca, 9,050 miles from Cape Canaveral, a and was restarted again at apogee to at-

July 1, 1961-The Air Force established record for a military missile. tain the higher circular orbit.
268 Recovery Reserve units in forty-seven July 7, 1961-An exchange of letters July 19, 1961-An Air Force H-43B
states. In the wake of nuclear attack, the between Secretary of Defense McNamara Huskie rescue helicopter claimed two
Reserve units would provide refueling, and NASA Administrator James Webb time-to-climb records to altitudes of 3.000
some maintenance, security, and medical paved the way for establishment of a joint meters (attained in 2 minutes, 44.5 sec-
services for returning USAF aircraft. Large Launch Vehicle Planning Group onds) and 6,000 meters (in 6 minutes.

July 1, 1961-The second BMEWS sta- under Dr. Nicholas E. Golovin. The Golo- 42.3 sceonds). Previous records were held
tion-at Clear, Alaska, between Mt. Mc- vin Group was to concern itself with by US Army helicopters. Records must be
Kinley and Fairbanks-was completed. Its launch vehicles, associated subsystems, certified by the FAI.
three huge detection radars supplement test, and launch facilities. July 20, 1961-A Titan was fired down-
BEMEWS at Thule, Greenland. The radars July 8, 1961-President Kennedy or- range from Cape Canaveral with a cargo
will detect missiles, compute their loca- dered a general review of US military of ten slender rocket decoys, the first ever
tion, trajectory, speed, general predicted strength and of planned expenditures to carried by this missile. When released in
impact areas, and launch points by using determine whether they were adequate to midflight, the decoy tips expanded, bal-
high-speed computers, and will give the meet the growing crisis over Berlin. loonlike, to simulate different warhead
US up to fifteen minutes' warning. July 9, 1961-Discoverer XXVI capsule shapes to give downrange Nike-Zeus ra-

July 1, 1961-The DEW Line system was recovered from the air after thirty- dar and other tracking devices practice in
for defense of North America was ex- two orbits following launch from Vanden- discriminating between the decoys and
tended across the North Atlantic Ocean, berg AFB, Calif., on July 7. The decision the real nose cone, which was parachuted
making it possible to close three USAF to attempt recovery on Pass 32 instead into the South Atlantic and quickly re-
radar installations in the northeast part of Pass 64 was caused by a three-minute trieved by an ocean range vessel.
of Canada plus six gap-filler radars on delayed cutoff of the Agena second stage. July 20, 1961-The last F-106 Delta
the Labrador-Newfoundland coast. The July 10, 1961-Secretary of Defense Dart was turned over to the Air Defense
DEW Line is an electronic warning net- McNamara announced the first of several Command in San Diego, Calif.
work designed to cope with manned air- moves to step up American military July 21, 1961-The 1st Strategic Aero-
craft or air-breathing missiles. power. Among US moves projected were space Division was activated atVanden-

July 6, 1961-The Hq. USAF staff was recall to active duty of thousands of Air berg AFB, Calif. Renaming of the SAC
reorganized, with staff responsibility for Reserve and Air National Guard person- 1st Missile Division pointed up the Air
development, procurement, and logistic nel. (Continued on page 243)
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SPARK PLUG

MASTER
NAVIGATORS
Since 1948, AC Spark Plug Division of General Motors
has distinguished itself in the fields of inertial guid-
ance, gyroscopics, military electronics and related
areas. With research and development laboratories in
Los Angeles and Boston, and modern production and
design facilities in Milwaukee, AC is experienced in
handling programs from the study phase through site
activation. Over a million and a half square feet of
plant space and over 8,000 employes, including
1,500 engineers, are available to approach a project
in any and all phases as a highly effective team.

Some of AC's current programs and capabilities:
INERTIAL COMPONENTS for

Mace-B, Thor, Titan II, ALRI, Apollo, SINS, Polaris
ACHIEVER INERTIAL GUIDANCE SYSTEMS for

USAF Titan II, Mace-B, Thor Missiles, and NASA Apollo
EARTH NAVIGATION SYSTEMS for

Airborne Long Range Input Program (ALRI), Improved
Bombing Navigational Systems, Aerial Photographing

and Charting

BOMBING NAVIGATIONAL SYSTEMS for
USAF, SAC B-52 (C and D) Aircraft

INTEGRATION SYSTEMS MANAGEMENT for
USAF ASQ-48 Weapon System

RESEARCH and DEVELOPMENT
Advanced Inertial and Stellar Inertial

Guidance Systems for Mobile Missiles;
Manned and Unmanned Orbital and Deep Space Missions

Advanced Inertial Components
Advanced Electronics and Electromechanical

Development

AC Spark Plug Division can help you solve a current need.
Contact the Director of Sales, AC Spark Plug Division,

7929 South Howell, Milwaukee 1, Wisconsin.

AC SPARK PLUG
The Electronics Division of General Motors

An equal opportunity employer



Major Breakthrough in Antenna Design

thanks to Vickers Servo Drives
Using Vickers "packaged" electro-hydraulic servo drives, radar drives favor the antenna designer. For example, a 25 HP trans-
antenna designers are achieving major breakthroughs in the mission has a weight to HP ratio of 8 lbs./HP and an envelope
state-of-the-art. In each case, these breakthroughs involve prob- ratio of 0.24 cu. ft./HP.
lems in moving high-inertia antenna loads in one or more planes Small Error Signals Move Large Masses On many an-
(azimuth, elevation, traverse) precisely, smoothly, with high tennas, error signal excitations as low as 0.10 milliwatts precisely
response and at variable speeds. Important examples include: and instantly control torques up to 4,500,000 inch pounds.
Rapid Accelerations (To 30/sec.2) On one massive track- Inherent Anti-backlash Backlash is virtually eliminated by
ing radar, Vickers servo drives provide accelerations of 30*/sec. 2  using two hydraulic motors in series. One drives the load while
for inertias up to 7,480,000 lb. in. sec. 2  

the second maintains a small reverse torque on the gearing.
Creep Speeds as Low as .000005 RPM On this same Other Features Significant advantages afforded by the Vickers
application, the Vickers drives provide speeds from 2.78 RPM servo drives also include * infinitely variable speeds stepless
down to .000005 RPM (1 antenna revolution every 4.63 speed control and reversing * low horsepower inputs* inherent
months!), an overall speed ratio of 556,000 overload protection.
to one.

High Gains - Accurate Response On Ifyouaredesigningradarantennas,sys-
another series ofcomplex missile-trackg _ tems or mounts, we would like to tell you
radars, Vickers closed-loop drives afford more about these drives and our experi-
Velocity Constants over 100 sec.-1  DIVISION OF SPERRY RAND CORPORATION ence. Write for Radar Drive Bulletin No.
Low Unit Weight-Volume/HP Ratios DitrictOffices:Detroit sA no 5306 Vickers Incorporated, Marine andFrncisco (Los Alto,) o Vttlek eWashington,D.C. Waterbury O nce I ated, an nd
Weights and volumes of Vickers servo VMO.236 Ordnance Dept., Waterbury 20, Conn.



HIGHLIGHTS OF THE YEAR CONTINUED

Force's new emphasis on space operations. nounced the beginning of a series of air- a drone B-47 at an altitude of 5,000 feet
July 21, 1961-Astronaut Virgil I. Cris- sampling flights over Western Pacific and minimum range of fifty nautical miles,uI, Captain, USAF, rode aNASA Project waters by U-2 planes based in Okinawa. one of the most critical profile flights yet

1crcury capsule boosted by a modified The planes would bear normal Air Force to be flown. In all. nine of the last twelve
"ir1y Redstone to an altitude of 118 markings. tests of the II-99B interceptor resultedniles. He attained a speed of 5.310 mph August 3, 1961-A Titan carried a in assessed bomber kills, with proximity
ind landed safely by parachute 303 miles packet of nose cone decoys 5,000 miles fuze impulse occurring on each success-

downrange from Cape Canaveral. downrange from Cape Canaveral to test ful mission.
July 22, 1961-The Fedbration Abro- its ability to confuse enemy defenses and August 17, 1961-An Air Force Systems

nautique Internationale announced recog- to help devise means of intercepting simi- Command Blue Scout Junior solid-propel-
mition of flight records by Soviet Maj. lar hostile decoys. lant rocket was launched from Cape

Yuri Gagarin and USN Cmdr. Alan B. August 4, 1961-The third Titan I com- Canaveral lofting a twenty-seven-pound
Shepard, Jr., as follows: Gagarin: dura- plex at Lowry AFB, Colo., was turned package of radiation measuring instru-
tion in orbital flight, 108 minutes; apogee, over to the Air Force by the Army Corps ments toward an apogee of 140,000 statute
203 miles: greatest mass lifted in earth of Engineers. The 724th Strategic Mis- miles. Radio contact was lost during the
orbital flight, 10,395 pounds. Shepard: al- sile Squadron would be declared opera- fourth stage. The payload was intended
titude without earth orbit, 115.696 miles; tional by SAC when second-phase hard- to reach peak altitude over the South
greatestmassliftedwithoutearthorbit, ware and the Titan ICBMs themselves Pacific fifty-seven hours later. It was pre-
4.031.7 pounds. were installed. sumed to be burned up upon reentry.

July 25, 1961-President Kennedy called August 8, 1961-An Atlas-F missile was August 17, 1961-The fiscal 1962 de-
for an increase in defense spending of fired from Cape Canaveral for the first fense appropriation of $46.663 billion,
$3.455 billion, to include 8207 million for time. It carried a Minuteman reentry including $266 million more than the
civil defense, and 8771.4 million addi- vehicle that was dropped into the splash President had requested, was signed by
tional for Air Force obligations in aircraft, net off Ascension Island. The "F" missile President Kennedy. Major changes by
missiles, M&O, and military personnel. contains special fuel valves to permit Congress included additions of $695 mil-
Augmentation of military personnel by long-tenr storage of liquid fuels and lion for long-range bombers and $59 inil-
207.000 included 63,000 Air Force offi- other improvements designed to permit a lion for bolstering the Air Force and Army
cers and men. shortened countdown. The "F" is the only Reserves and National Guard. Subtrac-

July 25, 1961-A Titan flew 5,000 miles Atlas model that will be placed in under- tions included a two percent across-the-
down the Atlantic Missile Range in the ground hardened silos board cut in procurement funds to en-
first full-range closed-loop flight of the August 8, 1961-Joint Army-USAF Op- courage economy. Major items in the bill
Titan II all-inertial guidance system. eration Swift Strike began near Fort included $18.84 billion for the Air Force.

July 25, 1961-The Designated Systems Bragg, N. C., with the parachuting of August 24, 1961-Cape Canaveral was
Management Group was established by 7,500 troops of the 82d Airborne Division selected as the major launch site for the
the Air Force with the Secretary of the from Air Force planes. Manned Lunar Landing Program. NASA
Air Force as Chairman to provide a for- August 10, 1961-A TAG F-105 deliv- will supervise the program and seek
mial method of applying the collective ered on target more than seven tons of 80,000 acres of land in the vicinity of the
judgment of senior Air Force officials to conventional bombs, the largest load ever Cape to accommodate launch pads andadvise and assist the Secretary in making carried aloft by a single-engine plane. supporting facilities. The Air Force wasdecisions. August 11, 1961-Project Golden Ram designated agent for NASA in master

July 27, 1961-A Minuteman solid-fuel was announced by SAC to update and planning of the site and in arranging for
ICBM flew 5,000 miles downrangc from modernize Atlas missile bases in Nebraska construction.
Cape Canaveral, the second success in and Vyoming to include reviews of August 30, 1961-The first underground
three firings. The flight signaled a go- equipment and technical data. SAC as- silo launching of a Minuteman from Cape
ahad to a more advanced phase of the signed 125 engineeers and technicians to Canaveral went awry when the signal for
test program-launching from a ninety- make up the Golden Ram contingent at second-stage ignition was erroneously
foot-deep silo. each launching site, vith completion ex- given almost immediately after launch

July 29, 1961-Four Air Force bases pected in four to six months. and range-safety action had to be taken.
scheduled to be closed-Laughlin, Tex.; August 11, 1 9 6 1 -Pepperrell AFB in August 30, 1 9 6 1-Discoverer XXIX was
MacDill, Fla.; Donaldson, S. C.; and Newfoundland was returned to the cus- orbited and its capsule recovered from
Chennault, La.-were retained on active tody of the Royal Canadian Navy as the the Pacific on Septeniber 1 by an AF
status for an indefinite period because of Stars and Stripes were lowered on the skin-diving team after a C-119 failed toa DoD decision, underscored by increas- base. It was acquired in 1940, along with effect aerial recovery. The capsule, con-ing world tension, to prolong the use of other base sites, in exchange for fifty lend- taining biomedical experiments and speci-
B-47 bombers. lease destroyers to help embattled Britain mens from the AF School of Aerospace

July 31, 1961-An Atlas-E hit a target against the Nazi U-boat menace. Official Medicine, made thirty-three passes.
5,000 miles away from its Cape Canaveral papers returning the base to the Cana- August 31, 1961-The DoD Defense
launching site. The missile discharged dians were signed on July 29, 1961. Supply Agency was established to take
colored flares in a test to devise safety August 12, 1961-Lt. Gen. Joseph F. over single managership for procurement
requirements for spaceborne atomic power Carroll, USAF, was chosen to head the in six areas managed by the Army and
units. new joint Defense Intelligence Agency three others managed by the Navy. TheAugust 1, 1961-President Kennedy that, beginning in October 1961 unified DSA was also directed by Secretary of
signed Senate Joint Resolution No. 120 the service intelligence production capa- Defense McNamara to handle the entire
which granted hin authority, up to July bilities. procurement of electronics. Total central
1, 1962, to call up to 250,000 Reservists August 16, 1961-The first public test procurement inventory by the DSA was
for active duty for not more than one of the F-1 liquid-fueled rocket, poten- expected to exceed $21 billion and its
year and to extend the active-duty train- tially as powerful as the Russian rocket headquarters management staff was ex-
ing periods of Reservists beyond the usual that hurled Gherman Titov into orbit, pected to number about 1,000. The Chief,
two weeks a year. Included were sixty- built up about 1,000.000 pounds of thrust DSA, would report directly to the Secre-
four Air National Guard and seven Air in a brief test at Edwards AFB, Calif., tary of Defense, bypassing the service
Reserve units, containing 25.000 Guards- but the fuel system failed after 1, sec- secretaries. Each service retained control
men and 3,000 Reservists. A majority of onds. The F-1 has generated up to 1.64 over development and management of its
the units operated tactical fighter. recon- million pounds of thrust in bursts up to assigned weapon systems.
naissance and transport planes, or radar twenty seconds' duration in previous tests. September 1, 1961-The Air Force and
warning and communications networks. August 17, 1961-Bomare-B testing Navy jointly announced a historic first,

August 2, 1961-The Air Force an- reached a climax with the destruction of (Continued on following page)
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their agreement upon a tactical fighter tolerance of .076 inch. It %ill be in opera- Primary Interest to guide Air Force par-
aircraft satisfactory to both services. The tion by the end of 1962 as a test bed for ticipation in the MLLP.
TFX program will be managed by USAF ground-based high-capacity satellite relay October 3, 1961-The A4r Force was
with full Navy participation. It will seek systems. given development responsibility for Mo-
a plane able to operate on small and September 19, 1961-A Bomarc-B mis- bile Medium Range Ballistic Vehicles
austere airfields in remote areas which sile made a successful U-turn test inter- with a range up to 2,000 miles. Such a
will necessitate extra ruggedness and ception of a supersonic Regulus II drone mobile missile force can supplement
power, the two constant needs of Navy at an altitude of seven miles, 250 miles manned strike forces and replace fixed-
carrier aircraft. off the coast of Florida. base nuclear capability overseas.

September 2, 1961-Four squadrons- September 26, 1961-President Ken- October 3, 1961-Air Force Secretary
comprising seventy-two F-100 fighters- nedy signed into law HR 8302 appro- Zuckert disclosed that shutdown of four
were flown to Europe for NATO war priating 8952 million for construction at of the sixteen US air bases in Britain had
games, and their arrival was given addi- US military bases, including 8498 million been "postponed indefinitely." Further-
tional meaning by the intensifying Berlin for the Air Force and $18.3 million for more, the seven squadrons of B-66 and
crisis. the Air National Guard. RB-66 light bombers based at these four

September 5, 1961-Resumption of nu- September 28, 1961-In a visit to Berlin, fields would remain in Britain.
clear tests by the US was ordered by Air Force Secretary Eugene M. Zuckert October 5, 1961-Secretary of Defense
President Kennedy in response to the reaffirmed US determination to maintain McNamara forbade civilian and military
Russian series of high-yield atmospheric uncontrolled air access to West Berlin and defense officials to express politically par-
tests which ruptured an unwritten cessa- stated his complete confidence in the US tisan views sponsored by nongovernment
tion in effect since 1958. The President Air Force to assure it. groups. His memorandum order also for-
specified, however, that the tests should September 28, 1961-A Titan ICBM bade the use of military facilities and
take place "in the laboratory and under- hurled a dummy xxwarhead 5.300 miles personnel for public information programs

ground, with no fallout." down the Atlantic Missile Range to test if responsible authorities believe that par-
September 6, 1961-A Titan ICBM the guidance system for accuracy. The ticipants would express views contrary to

rocketed 6.100 miles downrange into the missile passed all tests and landed right national policy.
South Atlantic. equaling the previous rec- on target. October 5, 1961-Air Force Lts. Meklin
ord distance for this weapon. September 28, 1961-The X-15 attained E. Pollard and Craig V. Miller completed

September 7, 1961-Another Titan with a speed of 3.600 mph and an altitude of a seventeen-day stay in an eight-by-
inertial guidance was launched from Cape 100.800 feet in a test flight that with- twelve-foot steel cabin in a nearly 100
Canaveral, the second successful firing in stood temperatures at 1,000 degrees F. percent oxygen atmosphere. To provide
two days. The ICBM performed as September 28, 1961-The 567th Stra- data for bioastronautic study, they spent
planned and landed 5,000 miles down- tegic Missile Squadron, the first SAC unit txventy hours a day alternating at the
range. to'be equipped vith advanced Atlas-E- control panel of a behavior simulator de-

September 7, 1961-The Air Force or- type ICBMs, became operational at Fair- signed to test mental and physical reflexes
dered consolidation of supply cataloguing child AFB, Wash. and processes.
conducted at eleven logistic centers into September 30, 1961-The second BM- October 5, 1961-An Atlas ICBM was
a single organization to function at E1VS tracking station went operational on fired nearly 9,000 miles on a low trajee-
1Wright-Patterson AFB, Ohio. full automatic at Clear, Alaska. tory to lengthen its exposure to reentry

September 12, 1961-Discoverer XXX October 1, 1961-A new policy of de- heat of the atmosphere to measure ability
was launched into polar orbit from Van- fense contracting procedures that would to withstand buffeting under extreme con-
denberg AFB, Calif.. and the capsule re- reward good defense production records ditions. The missile landed within the
covered on September 14 by air catch on and penalize poor results was announced assigned target area 700 miles southeast
the first pass by a C-130 in the primary by Secretary McNamara. He also said of Capetowvn, South Africa, and its data
drop zone north of Hawaii. The payload DoD would abandon traditional cost-plus cassette was retrieved from the Indian
included equipment being tested in sup- contracting in favor of placing greater re- Ocean by a range vessel.
port of Midas, biomedical specimens, and liance on incentives for better quality October 6, 1961-A Titan ICBM, with
metallurgical samples. All primary test production. an inertial-guidance system featuring a
objectives were met. October 1, 1961-Seven new DEW technique that enabled it to "memorize"

September 15, 1961-The US resumed Line system stations comprising "DE1V the path to several targets, was launched
nuclear testing underground at the AEC East" were placed in operation over the 5,000 miles downrange from Cape Ca-
Nevada test site. North Atlantic Ocean xith the comple- naveral. In an operational situation, the

September 15-25, 1961-Checkmate II, tion of a radio link spanning the 1,200- firing officer could select one of these
the biggest and most complex NATO mile corridor of airspace from Baffin targets and set the advanced Titan II
training maneuver in Southern Europe, Island, Canada, across Greenland to the guidance system.
ended after intensive mock warfare in west coast of Iceland. October 6, 1961-The same day, an-
Turkish Thrace by thousands of American, October 2, 1961-An Atlas-E ICBM, other Titan was lowered into a 165-foot-

Turkish, and Greek soldiers, sailors, air- bristling with bonus experiments which deep, hardened ICBM silo at an under-
men, and marines. made it a virtual flying space laboratory, ground site fifteen miles east of Denver-

September 17, 1961-Discoverer XXXI streaked 5,000 miles downrange from the first protected ICBM site of its kind
was orbited from Vandenberg AFB, Calif., Cape Canaveral in a successful flight. A in the US.
with a payload consisting of two X-ray capsule recovered by an ocean range ves- October 7, 1961-Gen. Curtis E. Le-
detectors and a solid-state electron spec- sel contained data on experiments such May, USAF Chief of Staff, announced the
trometer plus the normal advanced engi- as the first flight trial of a guidance svs- formation of a single jet tanker force to
neering test package. Recovery on Sep- tem for the Centaur space rocket, space- serve both SAC and TAC.
tember 19 failed because of a power sys- borne nuclear power units, radiation sen- October 11, 1961-The X-15 rocket
tem failure. Separation of the satellite sors, and a nose cone built for the ship, with Maj. Robert M. White, USAF,
xvas indicated, but no radar beacon or Minuteman ballistic missile. at the controls, attained a speed of 3,647
telemetry signal was picked up until the October 2, 1961-Deputy Secretary of mph, better than a mile per second, and
forty-second pass. Defense Roswell L. Gilpatric clarified the reached an altitude of 217,000 feet, more

September 18, 1961-The world's larg- responsibilities and relationships within than forty-one miles above the earth.
est radome was completed on Haystack the DoD and between the DoD and NASA October 12, 1961-The US Strike
Hill, Tyngsboro, Mass., by the Electronic in the matter of their joint participation Command was established at MacDill
Systems Division, AFSC. The antenna is in the Manned Lunar Landing Program. AFB, Fla., comprising units of the Con-
120 feet wide and is the most precise Within the Air Force, the Director of tinental Army Command (CONARC) and
structure of its type, featuring a surface Systems Services was made the Office of (Continued on page 247)
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HIGHLIGHTS OF THE YEAR CONTINUED

the Tactical Air Command (TAC) which interfere with astronomic observations. launched from Cape Canaveral, wa dc-
were combined on September 19, 1961. The issue became moot when the fila- stroved by ground radio signal bti
STRICOM brought together all the con- ments failed to release into space. thirty seconds after launch when it vcered
bat-ready forces of both sources, including October 23-November 2, 1961-William in flight. The nose cone, carrying a six-
115,000 Army troops in three divisions, Tell 61, an air defense test, brought to- inch-tall monkey and an assortment o
including paratroopers, and many of gether at Tyndall AFB, Fla., top ADC biological experiments to test the effect-
TAC's 50,000 men and 1,800 planes. fighter-interceptor teams in a realistic de- of space radiation on living organisms,

October 13, 1961-Discoverer XXXII fense exercise. In one of the key tests, 137 was recovered from the Atlantic Ocean
was launched into orbit from Vandenberg kills were made out of 142 weapons fired, two days later.
AFB, Calif. Recoery was made on the a kill percentage of ninety-six percent. November 11, 1961-Defense Secretary
eighteenth pass on October 14 by Capt. October 24, 1961-A Titan ICBM was MeNamara said that no effective counter-
Warren C. Shensted (his second consecu- fired from Cape Canaveral to coincide measures have vet been developed against
tive catch), flying a C-130. The point of with the overhead passage of Midas IV, "our"ICBMs.
recovery was just eight miles southwest 2,100 miles above. The test evaluated November 13, 1961-The first under-
of final impact prediction. Payload con- the effectiveness of the ICBM firing de- ground Minuteman silo was completed at
sisted of a transponder device for the tection gear. Results were not disclosed. Malmstrom AFB. Mont.. and accepted by
Army Map Service. a radio propagation October 26, 1961-Gen. Curtis E. Le- the Air Force by Col. Harry E. Golds-
experiment, an ion density range, dosime- May, USAF Chief of Staff, told a Detroit worthy, head of the Site Activation Task
ters, a corn genetic experiment, and bio- audience that the US should expect and Force. The tenth and last silo \was ac-
astronautic tests for the School of Aero- prepare for war in space, with entirely cepted on December 15, 1961, less than
space Medicine. new weapons-perhaps not even nuclear a month later. The Minuteman squadron

October 14-15, 1 9 6 1-Operation Sky ones. General LeMay's statement was a will be manned by SAC's 341st Strategic
Shield II, the largest air-defense mianeu- major pronouncement pointing up the Missile Wing.
vers ever held in the Western World, increasing emphasis being given in the November 14, 1961-Air University be-
directed by Cen. Laurence S. Kuter, US to attain a major space military capa- gan a course on Aerospace Operations
Commander in Chief of NORAD, pitted bility. with thirty student officers selected to
a force of about 250 bombers against 250 October 27, 1961-Defense Secretary attend the first class.
missile sites and 1.800 fighter planes, fly- McNamara announced Administration de- November 15, 19 6 1-Discoverer XXXV
ing more than 6.000 sorties. The defenders cisions to end the production of B-52 was orbited from Vandenberg AFB, Calif.,
were aided by flashes of approaching air- bombers as scheduled and not to expand made eighteen passes, and was recovered
craft from the DEW Line and other radar production of the B-70 or accelerate the twenty-seven hours later by air catch over
picket lines farther south strung across Dyna-Soar space-glider project. The de- the Pacific on the first attempt. The gold-
the continent. NORAD officials stated the cisions were made after a review ordered plated capsule contained a number of
exercise was 99.9 percent successful. One by the President. Secretary McNamara organic specimens designed to provide
B-52 "attacker" was lost at sea. said the progress of the Administration's information on space environment. The

October 16, 1961-The 548th Strategic accelerated defense buildup made it un- air catch was witnessed by tracking sta-
Missile Squadron. SAC, was declared necessary to use the extra $780 million tion personnel, a first of its kind, on Tern
operational at Forbes AFB, Kan. Of the appropriated by Congress for these pro- Island, near Hawaii.
forty-eight Atlas ICB\1s reported to be grams. November 16, 1961-DoD-NASA en-
deployed so far by the Air Force, the November 1, 1961-The Aeromedical tered an agreement that there would be
548th was the first to reach combat status Division was established to consolidate no "joint" programs of divided respon-
on schedule. within one agency of AFSC all principal sibility. When carrying out part of a

October 17, 1961-The X-15. under the bioastronautical research programs which NASA project, the Air Force shall do so
guiding hand of NASA pilot Joe Walker, includes activities previously conducted as a contractor to NASA, and not assu,
attained a record speed of 3,900 mph, under AMC, ARDC, and the Air Training through such assignment a responsibility
nearly Mach 6. During parts of this flight, Command. Under command of Brig. Gen. for over-all program direction or execu-
skin temperatures of the craft reached Theodore C. Bedwell. the ANID was ex- tion.
1,110 degrees F. pected to give major impetus to Life November 17, 1961-The fifth Minute-

October 18, 1961-An Air Force H-43B Sciences research in the USAF. man-the second silo launching-on a
Huskic rescue helicopter claimed a new November 1, 1961-A Hound Dog air- 3,000-mile flight from Cape Canaveral
world record altitude of 32,840 feet in to-surface strategic missile was launched was completely successful. Major test ob-
the Class E-1d field. The previous record over the Atlantic Missile Range from be- jectives demonstrated the capability of
of 29,846 feet, set in 1959, was also held neath the wing of a B-52. The range was the guidance and control subsystems to
by a II-43B helicopter. not disclosed. On a previous test, in April compute trajectory, steer the missile, and

October 19, 1961-The US served no- 1961, Hound Dog flew 600 miles. maintain stability by separate commands.
tice in the United Nations that it would November 5, 1961-Discoverer XXXIV Impact point was within five miles of the
resume nuclear tests in the atmosphere was fired into orbit with a recoverable planned target.
unless a treaty prohibiting tests, with capsule. It was the twenty-second sue- November 21, 1961-The first test-firing
effective controls, was promptly signed. cessful launch in the series. Recovery of of a Titan was made by an Air Force

October 19-20, 1961-USAF announced the 300-pound gold-plated capsule was crew of the 6555th Aerospace Test Wing
that four of its French air bases-at Chau- not made. at Cape Canaveral. USAF personnel were
mont, Chambley, Etain, and Phalsbourg- November 7, 1961-The largest single in charge of all phases of checkout and
would be reactivated as part of the cur- overseas deployment of tactical-fighter launch, including missile erection, stage-
rent Western military buildup in Europe. planes since World War II was completed mating, loading countdown, and firing.

October 21, 1961-Midas IV, a 3,500- as the last of more than 200 F-84 Thun- The test missile, carrying an experimental
pound satellite equipped with heat- derjets and F-86 Sabrejets, piloted by re- target reentry vehicle to be used in Nike-
sensing equipment intended to detect the mently mobilized members of the Air Zeus tests in 1962, landed 5,000 miles
firing of ballistic missiles at great dis- National Guard, reached European bases. downrange in the South Atlantic.
tances, was launched into a 2,100-mile November 9, 1961-The X-15, piloted November 22, 1961-A satellite em-
orbit from Point Arguello, Calif. A packet by Maj. Robert MI. White, USAF, at- ploying an Atlas-Agena-B booster com-
of millions of tiny copper wires for tained a record speed of 4,093 mph for bination containing "a number of classi-
Project West Ford was released to create a maneuverable manned craft. The peak fled test components" was launched by
a metallic space belt intended to relay speed was reached at an altitude of the Air Force from Point Arguello, Calif.
radio communications. The project was 101,600 feet with the engine at full No public disclosure was made of the
opposed by some astronomers and radio throttle for the first time. nature or success of this launching. An
engineers who feared the filaments would November 10, 1961-The 100th Atlas, (Continued on following page)
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official NASA "Satellite Situation Report" lo, Calif.. to a point 9O miles out over months of schooling in four areas: aca-
indicated that this satellite failed to the Pacific and 1300 miles high. At pre- demic, flying, simulator work, and aero-
achieve orbit. arranged times, each of the three sets of medicine. Four graduates remained as

November 22, 1961-The Navy claimed flares was ignited and splashed 62.000.000 faculty at the school; the other was as-
a new world jet speed record of 1,606.342 candle power against the night sky. This signed to Edwards AFB, Calif., Flight
mph for its F411 Phantom II flown by display was simultaneously photographed Test Center as a test pilot.
Marine Lt. Col. Robert B. Robinson, who by observers in Hawaii, Alaska, and Berke- December 15, 1961-The SAGE air-
attained a maximum speed of 1,650 mph ley, Calif. By photogranmnetric triangula- surveillance and weapons-control system
in setting the new mark. The previous tion, the Air Force was enabled to locate covering the continental US was com-
record was held by USAF Maj. Joseph Hawaii more precisely on its map. pleted when the last of twenty-one con-
W. Rogers who, on February 15, 1959, December 9, 1961-A giant solid-fuel trol centers began operation at Sioux City,
had flown an F-106 at 1,525.96 mph. rocket engine weighing seventy tons, forty Iowa, as a part of NORAD.

November 24, 1961-A false alert in- feet high (bolted in four segments), and December 18, 1961-A Minuteman "In-
volving a communications difficulti he- eight feet in diameter was test-fired at stant ICBM1" was fired from a concrete-
tween SAC and NORAD caused Gen. Sunnyvale, Calif., under an Air Force lined silo at Cape Canaveral. Twenty
Thomas S. Power, Commander in Chief contract. The engine generated nearly minutes later its instrument-loaded nose
of SAC, to order his bombers into readi- 500,000 pounds ofthrust before burnout cone landed 3,600 miles downrange. It
ness for takeoff. The emergency did not eighty seconds later, was the second consecutive successful
reach a point where it became necessary December12,1961-DiscovererXXXVI, silo launching of Minuteman.
to launch ground alert forces or to notify launched from Vandenberg AFB, Calif., December 20, 1961-An advanced At-
the President. orbited the earth sixty-four times and was las-F ICBM aborted into the Atlantic

November 28, 1961-President Ken- ejected over Kodiak, Alaska. The capsule short of its 5,000-mile goal as the result
ndy awarded the Harmon International landed outside the Pacific Ocean "ball of a premature engine shutdown.
Trophy for Aviators to X-15 pilots Joe park" and was recovered December 16 December 20, 1961-Scatback, a rhesus
Walker, Scott Crossfield, and Maj. Robert by Air Force frogmen. Payload included monkey, was rocketed 600 miles into
NI. White, USAF. an Army Sequential Correlation of Range space in an Atlas. All went well as the

November 29, 1961-The Air Force an- (SECOR) tracking transponder, a radia- capsule was detached and parachuted
ouinced a new insigne for "pilot-astro- tion time package and shielding experi- into the Atlantic 5,000 miles southeast of
nauts" and established fifty miles (264,000 ment, a space medicine biopack prepared Cape Canaveral. However the radio bea-
feet) above the earth as the point at by the USAF School of Aerospace Medi- con that was to guide searchers to the
which astronautics begin. The insigne cine, and a ten-pound piggyback OSCAR floating capsule malfunctioned, and the
consists of a shooting star suprimposed (Orbiting Satellite Carrying Amateur Ra- monkey was lost.
on USAF silver wings. dio) satellite, the first built by private December 22, 1961-A construction

November 29, 1961-An Atlas ICBM citizens to be put into orbit. contract for 867.8 million for Minuteman
was launched over the Pacific from Van- December 12, 1961-Professor Neil E. launch facilities near Minot AFB, N. D.,
denberg AFB, Calif., by a SAC crew in Harlan of the Harard Business School, was awarded b the USAF. Minot A

F
B

a combat-readiness test iy the 576th Stra- was named Assistant Secretary of the Air will be the support base for the third of
tegic Missile Squadron. Force for Financial Management. four planned Minuteman wings.

November 29, 1961-A Titan ICBM December 12, 1961-A new imodel December22,1961-AnAtlas-Agena-B
with advanced guidance system intended "quick-firing" Atlas carrying a package of satellite was launched from Point Ar-
for Titan II soared 5,000 miles down- twenty-eight duimny atomic fuel cores guello, Calif., by the Air Force. No dis-
range fron Cape Canaveral to its eleventh was sent 5,000 miles downrange from closure of additional inforiation was
straight success. Cape Canaveral. The test cores made of made at the time. A NASA "Satellite Sit-

December 1, 1961-An Atlas was fired sodium, potassium, ribidiiumn, and cesium uation Report" indicates that the satellite
5,000 miles downrange froim Cape Ca- were exposed to atmosphere reentry to achieved orbit, that one object from this
naveral and ejected thirty-two small cap- obtain information for use in building shot decayed on December e31, 1961, and
sules containing potassium, sodium, and satellite nuclear generators. that another decayed on January 9, 1962
other inflammables which erupted into December 13, 1961-The Air Force (all Greenwich Civil Time).
colorful flares as the capsules hit the heat was directed by DoD to abandon its plan December 23, 1961-Titan III was
barrier of the atmosphere. The experi- for the mobile Minuteman ICBM. The given approval for development. This
ment was designed to develop safe con- decision was taken after two years of giant rocket booster will combine solid-
tainers for nuclear power units to be car- R&D and costs of $108 million. Plans and liquid-fuel technology, involving a
ried in future satellites and spaceships. were substituted for increasing the num- Titan II center booster and two or more
By studying the ionization trails created ber of underground Minuteman launching solid-fuel rockets, each ten feet in diam-

by the flares, scientists hoped to learn facilities. eter, strapped outside. Total thrust (about
about how radioactive material disperses December 13, 1961-The final Titan I 1.5 million pounds in this configuration)
in the atmosphere. flight test missile landed on target 5,000 would depend on how many and what

December 4, 1961-The first Blue Scout miles downrange from Cape Canaveral to size solid-fuel rockets were clamped to

vehicle launched from the Pacific Missile mark the completion of the test-firing the sides. Titan III will be capable of
Range at Point Arguello, Calif., sent a program. It concluded thirty-five successes sending over fourteen tons into orbit,
twenty-nine-pound payload to make ra- in forty-seven launchings since 1959. thus approaching the lift capability of

diation measurements over the South Pole December 13, 1961-SAC accepted the Saturn C-i being developed by NASA.
at a maximum apogee of 27,600 miles to last Atlas launch site in the twenty-four- December 26, 1961-The Dyna-Soar
determine low-energy proton flux in re- missile complex at Warren AFB. Wyo., to space-glider program received major mi-

gions beyond the outer Van Allen radia- be under command of the 389th Strategic phasis as the DoD approved programs

tion belts. The launch was accomplished Missile Wing. designed to send an Air Force piloton a
entirely by Air Force personnel. December 15, 1961-A Titan ICBM trip from Cape Canaveral around the

December 7, 1961-An Atlas ICBM steered by a new inertial-guidance sys- earth to Edwards AFB, Calif.
was raised from a horizontal enplace- temn failed when the second stage did not December 26, 1961-As of the close of
ment b a crew from the 576th Strategic ignite. It was the first Titan failure in the 1961, USAFE had grown into the strong-

Missile Squadron (SAC), and launched thirteen launchings from the Atlantic est American air command ever main-
from Vandenberg AFB, Calif.-the second Missile Range. tained outside the US in peacetime, mus-

such success in eight days. December 15, 1961-The first class of tering 75,000 officers and airmen in four-

December 8, 1961-Project Cambridge five USAF military space pilots gradu- teen wings, and manning over 1,400 air-
was carried out involving the firing ofa ated from the Aerospace Research Pilots craft.

thirty-two-foot rocket from Point Arguel- School. The course consisted of eight (Continued on page 251)
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December 26, 1961-The first of six consecutive flying safety record in calen- January 22. 1962-Exercise Long Thrust

Talking Bird" communication packages dar 1961 by achieving a low-accident II, a seven-day maneuver involving the
wkas delivered to the Air Force Communi- rateof 1.08foreach 100000flyinghours transatlantic airlift of 5,273 American

cations Service at Tinker AFB, Okla. Each as compared to the 1.45 rate for the pre- troops from the US to Germany, was
package will contain all the equipment ceding year. completed under US Strike Command

necessary to establish a communications January 1, 1962-The 390th Strategic auspices.Onebattlegroupfrom the4th

center in any remote area rolled into a Missile Wing was activated with head- Infantry Division was airlifted by C-135
C-130 for rapid transport. quarters at Davis-Monthan AFB. Ariz. It jets, from McChord AFB, Wash., across

December 27, 1961-DoD indicated in- will become the parent organization for the polar route to Rhein-Main Air Base.
creases of the SAC bomber alert force by the 570th Strategic Missile Squadron the longest of its kind to be completed.
fifty percent and Minuteman production (SAC), which ill operate Titan ICBIs January 23, 1962-The second Atlas in
capacity by 100 percent since January in the Tucson. Ariz., area. one week was launched successfully in
1961. January 5, 1962-The "Instant ICBM" an operational training exercise after be-

December 27, 1961-The Defense Elec- program of the Air Force was fully re- ing raised to a vertical position from a
tronies Supply Center was established at stored to schedule when the seventh horizontal semihardened emplacement at
Gentile AFS, near Dayton. Ohio, to pro- Minuteman ICBM was fired from a con- Vandenberg AFB, Calif., by a SAC com-
cure 1.000,000 separate common-use elec- crete-lined silo at Cape Canaveral and bat crew.
tronic items for the Army, Navy, and Air achieved the third consecutive success. January 24, 1962-Two Navy F4H1
Force. The nose cone landed in the planned Phantom tactical fighters, newly desia-

December 27, 1961-A reconnaissance- target area 3.200 miles downrange. nated F-110A by the Air Force, arrix
strike iission for the B-TOb omber (re- January 5, 1962-The Ballistic Missile at Langley AFB, Va., for a 120-day 10.
designated RS-70) was disclosed. The new Early Warning System (B11EWS) was for orientation and evaluation.
Mission reflected a shift of emphasis from formally turned over to the Air Defense January25,1962-Thefifthinutenu
a capability to detect known, fixed tar- Command, with operational installations launched from a silo, the fourth consen-
gets to seeking out and destroying mobile at Thule and Clear. Alaska. The third tive successful one, landed 3.000 miles
and imprecisely located targets. site, at Flingdales Moor, Yorkshire, Eng- downrange from Cape Canaveral and mt

December 28, 1961-A Titan II ICBM land, is nearing completion. More than all major test objectives.
xas captive fired at Denver, Colo. The 2,400 private contractors participated in January 27, 1962-Britain agreed to per-
complete airborne and ground equipment the BMEWS construction project. mit the US to use Christmas Island for
was subjected to simulated flight condi- January 9, 1962-Seven SAC ICBM a new series of atmospheric nuclear test,.
tions and the test achieved all objectives. squadrons are now on constant alert, Gen. January 29, 1962-The final Air Force
Titan II, with a 530.000-pound thrust, is Thomas S. Power, SAC Commander in Titan I flew 5,000 miles down the Atlai-

planned as a booster to orbit a two-man Chief. told a Commander's Conference tic Missile Range from Cape Canaveral.
Gemini capsule. in Omaha, Neb. The shot brought the Titan record at the

December 29, 1961-The USAF terni- January 10, 1962-The Air Force plans Cape to thirty-four successes, nine partial
nated design studies for the RF-105D re- to increase its regular forces to cope with successes,andfourfailures.
connaissance fighter and switched to a future cold-war flareups to preclude short- January 30, 1962-The last of six "Talk-
reconnaissance version of the Navy's F4H term callup of Reserve or Air National ing Bird" communications packages was
to be designated RF-110 and to be built Guard units, according to Secretary Eu- delivered to the Air Force Communica-
to meet Air Force tactical reconnaissance gene M. Zuckert. tions Service. Two were assigned to
requirements. January 11, 1962-An Air Force B-52. USAFE, two to the Pacific, and two to

December 29, 1961-Joint Task Force 8 flown by Naj. G. E. Evely and a crew of the ZI.
was established by the DoD to prepare eight, claimed the new world record dis- January 31, 1962-TFX final study con-
for resumption of atmospheric nuclear tance in a straight line plus eleven new tracts were let by the USAF. This new
tests under the control of the Defense nonstop distance and course speed rec- tactical fighter will be designed to meet
Atomlic Support Agency (DASA). ords in flying 12.519 miles from Okinawa land-basedTACandNavycarrier-mission

January 1, 1962-The Air Force as- to Madrid. Spain, in twenty-one hours requirements.
suied full responsibility for the Jupiter and fifty-two minutes without refueling. February 1, 1962-DoD approved in
IRB\ wxhich was transferred to it from The B-52 weighed 488.000 pounds at principle Project Northern Tier embrac-
the Army Ballistic Missile Agency, which takeoff and aeraged 575 mph. ing the proposed joint use of selected
went out of existence in an Army re- January 11, 1 9 6 2 -In his State-of-the- SAGE Centers for civil air-traffic control.
organization. Union address. President Kenned called Negotiations were begun with FAA to

January 1, 1962-The new Defense for an increase in this country's long- move civil-air-traffic-control centers at
Supply Agency became operational and range nuclear-tipped missiles by nearly Great Falls, Mont., and Minneapolis,
assumed command of seven commodity 300 Minutemen and Polaris missiles. finn., into the air defense SAGE centers
and service agencies. including the Sub- January 19, 1962-The Air Force was at Great Falls, and, in North Dakota,
sistence Supply Agency, the Traffic Man- authorized to proceed with development MinotAFBand GrandForksAFBxwithin
agement Agency, the Petroleum Supply of a mobile midrange ballistic missile the next year.
Agency, the Clothing and Textile Sup- (N11RBNI) capable of deployment on February 13, 1962-The Atlas-E model
plyAgency, the Medical Supply Agency, land or on surface ships. ICBM1 completed its test-flight program
and the National Surplus Property January 19, 1962-Based on Secretary with a 7.000-mile strike down the Atlantic
Bidders Control Office. The DSA also McNamara's congressional testimony, US Missile Rang. The Atlas-E, already oper-
assumed control of the Construction Sup- strategic retaliatory forces would include ationalatVandenbergAFB.Calif.:War-
ply Agency and General Supply Agency 243 Atlas and Titan ICBN~s, 800 Minute- ren AFB,WVo.; Fairchild AFB, Wash.;
whichare not yet fully operational. Day- man, and forty-one Polaris submarines and Forbes AFB, Kan., showed an over-
ton Air Force Depot will become the capable of firing a total of 656 missiles. all test record of nine successes, seven
single manager for electronic and elec- Major reliance would also be placed upon partial successes, and two failures.
trical supplies and under DSA cognizance. more than 1,000 aircraft including B-58s, February 15, 1962-Minuteman scored

January 1, 1962-The 44th Strategic B-52s, and B-47s. its fifth straight silo-lanillching success with
Missile Wing, to be comprised of one January 20, 1962-SAC crews ran a 3,900-mile flight down the Atlantic Mis-
T ritan and two Minuteman ICBNI squad- through a Titan salvo-firing operation, sile range, 300 miles beyond any previous
rons, was established with headquarters launching one "J" model from an under- silo-launched ICBM1 of this type. Major
at Ellsworth AFB, S. D. Commanding of- ground silo at Vandenberg AFB, Calif., tcstobjectives: to gatherdata on heat,
ficer designated was Col. Virgil NI. Cloyd, and readying another for firing. It was shock,accoustic, and vibration effectsof
USAF. the first SAC combat-crew launching of the subterranean firing of the rocket.

January 1, 1962-N1ATS set its ninth Titan. (Continued on following page)
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HIGHLIGHTS OF THE YEAR CONTINUED

February 16, 1962-A SAC combat mis- sources of potential disagreement to fore- four years from the current eighteen per-
sile crew successfully launched an Atlas stall strikes. cent to an estimated eight percent of the

ICBM from Vandenberg AFB. Calif. February 21, 1962-The Air Force annual national defense budget.
February 16, 1962-Titan III prelimi- launched a satellite from Vandenberg February 28, 1962-An Atlas-E was

nary design study contracts for $3.3 mil- AFB, Calif., that was successfully boosted hurled 4,000 miles across the Pacific Mis-
lion were let. Titan III will consist of a into orbit by a Thor-Agena-B combina- sile Range from an above-ground coffin-

liquid-fueled Titan II with solid propel- tion. The object in orbit decayed on type launcher. It was the first such launch
lant boosters as the initial stage and a March 9, 1962. from Vandenberg AFB, Calif.
standardized upper-stage vehicle atop. February 21, 1962-The Air Force and February 28, 1962-The Air Force
Titan III will develop over two million Navy entered into an agreement under tested a steel cocoon 700-pound escape
pounds of thrust, about four times that which the Air Force will in FY '62 pro- capsule by projecting it from a B-58 fly-
of Titan II and will be a "workhorse cure twenty-nine F4H aircraft together ing over Edwards AFB, Calif., at 565
booster" to place in orbit a broad range with associated ground equipment and mph (Mach 0.80) by two 5,000-pound-
of payloads, including Dyna-Soar. spares. Both services agreed on a tenta- thrust rockets. The pilot, Edward J. Mur-

February 17, 1962-A basic defense re- tive procurement of about 270 aircraft ray, experienced a twenty-six-second free
quirement for CONELRAD (Control of (AF designation F-110) through FY '64. fall from 20,000 feet until his main para-
Electromagnetic Radiation) no longer ex- February 22, 1962-Exercise Banyan chute floated the capsule to earth eight
ists. The DoD decided it was no longer Tree III got under way in the Caribbean minutes after ejection.
essential to minimize the use of nongov- Sea area. US Air Force and Army ele- February 28, 1962-A new Air Force
ernment transmitters as navigational aids ments of the newly established Strike Regulation 35-9 on "Human Reliability"
to the enemy. CONELRAD has employed Command began a coordinated defense listed nineteen categories of officers and
two airwave frequencies-640 kc and 1240 against a simulated "aggressor" in Pan- twelve of airmen who would be screened
kc-exclusively and these frequencies will ama's Rio Hato training area. More than for mental stability in order to retain
continue to be used for broadcasting civil 1,000 airborne troops supported by troop critical job assignments as fighter-inter-
defense and emergency instructions. carriers, jet reconnaissance, and fighter ceptorpilots,missilecommanders,nuclear

February 17, 1962-A flight-weight aircraft participated in the maneuver, weapons specialists, missile maintenance
solid-fuel test rocket fifty-three feet long February 23, 1962-DoD and NASA men, and others who handle nuclear
in five segments, and weighing 119 tons, signed an agreement that neither agency weapons. The regulation would help to
developed 600,000 pounds of thrust and would begin the development of a launch screen personnel who might through bore-
burned for ninety-eight seconds during vehicle or a space booster without the dom, impulse, or psychosis act in a way
a static test firing which set a record written acknowledgement of the other. contrary to the national interest.
thrust at Aerojet-General Corp. facilities February 23, 1962-A Titan I was March 2, 1962-An F-105 wing (the
in Sacramento, Calif. raised to ground level just before launch 355th Tactical Fighter Wing) was acti-

February 19, 1962-USAF claims for time from its underground storage in a vated by TAC at George AFB, Calif., to
international time-to-climb records were reinforced silo and launched successfully supplant another (the 31st TF1V) which
made for its T-38 Talon supersonic trainer, from Vandenberg AFB, Calif., by a com- would be transferred to Florida. TAC
including: 3,000 meters (9,842.5 feet) in bination contractor, AFSC, and SAC crew. will now have one Thunderchief TFW on
35.62 seconds; 6,000 meters (19,685 feet) Purpose of the test launching was to con- each coast for rapid deployment in either
in 51.429 seconds; 9,000 meters (29,527.5 firm total weapon system reliability. Titan direction in case of emergency.
feet) in 64.76 seconds; 12,000 meters I was programed to impact 4,000 miles March 2, 1962-Operation Bristle Cone,
(39,370 feet) in 95.74 seconds. On March downrange into the Eniwetok target area, a combined twelve-day Army-Air Force
6, 1962, these records were apparently but dropped into the sea 100-200 miles training exercise, began on the West Coast
broken by a Navy F4H Phantom II, "the offshore due to a malfunction prior to to test under simulated emergency condi-
world's fastest jet aircraft," quantities of first-stage engine shutdown. tions the military strategic airlift capa-
which are being purchased by the USAF. February 25, 1962-The Air Force's bility to move 40,000 combat troops from

February 19, 1962-The Air Force first portable nuclear powerplant went Fort Lewis, Wash., -and Fort Riley, Kan.,
Space Plan, a ten-year blueprint for critical (self-sustained chain reaction). to George AFB, Calif.
regaining the lead in military space tech- PM-1 (Portable Medium Plant No. 1) March 2, 1962-USAF reported that
nology, was given to a House committee is located at Sundance, Wyo., and will an experimens aboard an Agena had pro-
by Lt. Gen. James Ferguson, DCS/R&T. provide the prime source of electrical vided the first continuous data on the ac-
The Space Plan foresees a military need power (1,000 kw) and space heat (2,000 tual size and intensity of the inner belt
for rendezvous, docking, and transfer. The kw) to a radar squadron's technical site of proton radiation belt over the equator
USAF expects to depend on a manned in the Warren Peak area of Wyoming. at altitudes of from 300 to 3,000 miles.
rendezvous vehicle, using the two-man PM-1 is under AEC control for a six- USAF reported that center belt radiation
Gemini, built by NASA, as an initial month testing period after which it will intensity was 600,000 proton particles
transport vehicle. The Space Plan was become the first fully operational ground passing through one square inch per sec-
sent to the Air Force Scientific Advisory nuclear power plant in the USAF inven- ond instead of 100,000 as previously esti-
Board for review. tory. mated.

February 20, 1962-Lt. Col. John H. February27,1962-DiscovererXXXVIII March4,1962-AProjectStargazertest
Glenn, Jr., USMC, became the first Amer- was launched into orbit from Vandenberg aborted when its supporting 400-foot-
ican to achieve orbital spaceflight as he AFB, Calif., with a classified cargo. It high plastic helium bag exploded two
rode a one-ton Project Mercury capsule made sixty-five orbits in four days, break- hours after launching. A gondola loaded
three times around the earth. Friendship ing the previous record by one. It was with Air Force telescopic camera equip-
7 was boosted into a 17,545-mph, 88.29- recovered in the air on March 3 about ment plunged into deep Sierra Mountains
minute orbit, with an apogee of 162.5 200 miles north of Honolulu. snow in California.
miles; perigee of 98.9 miles, by a 360,000- February 27, 1962-Gen. Curtis E. Le- March 5, 1962-A B-58 piloted by Capt.
pound-thrust Atlas. Colonel Glenn para- May, Chief of Staff, USAF, supported Robert Sowers, USAF, set speed records
chuted safely into the Atlantic and was fiscal 1963 appropriations for 300 Minute- by making a round trip between New
recovered by a Navy destroyer 166 miles men ICBMs, instead of the 200 requested York City and Los Angeles in four hours,
east of Grand Turk Island four hours and by the Administration. lie urged funding forty-one minutes, and 11.3 seconds. On
fifty-six minutes after the flight began. of the RS-70 as a full weapon system vs. its East-West leg the Hustler beat the sun

February 21, 1962-Secretary of Labor limited development as a prototype. le across the United States, attaining an
Arthur J. Goldberg established a special expressed concern that the US could average speed of 1,081.77 mph. Average
interdepartmental "task force" to study maintain an "umbrella of strategic superi- speed for the round trip, including turn-
labor problems in the missile industry ority" when allocations to these forces around time, was 1,044.96 mph.
and to review wage levels and other were scheduled to decline in the next (Continued on page 255)
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What data recorder can take pictures under the sea? AMPEX AR-300.

So small it can fit into the hatch of a vides a remarkable recording system for
submarine. So advanced it can capture many uses: laboratory experimentation,
visual images, digital data, analog data, predetection, radar tracking, oceanogra-
sound waves-all at the same time.That's phy, any wideband application of today-
the Ampex AR-300. It records from 10 and tomorrow. For more information on
cycles to 4 megacycles-a wideband per- the FR-700/AR-300 write the only com-
formance matched by no other recorder. pany providing recorders and tape for
It goes down to the sea or up into the every application: Ampex Corporation,
sky. (Needs only 31/2 cubic feet of space.) 934 Charter Street, Redwood City,
Together with the FR-700 laboratory California. Sales and service engineers
recorder/reproducer, the AR-300 pro- b in major cities throughout the world.



Would you like a progress report on our thin the reliability. l These advantages are evi-
film program? We're looking into everything dent from our studies into thin film materials,
from new masking methods and process con- techniques and applications. We're finding
trol equipment, to quantum detection and ways to design our thin film circuits into space
cryogenics. l We're sold on thin film cir- communications, transportable communica-
cuits. We like their promise of new econ- tions, aircraft electronics, computers and other
omies in short-run production. The way you applications. l Already our thin film circuits
can hold down tolerances on resistors and are filling contract requirements. L No
capacitors. The freedom to choose and balance doubt, your toughest development problems
the newest and best transistors. The way thin can benefit from our experience
film dissipates both heat and power. The with thin film circuits. To learn
weight. The size. The speed. The whole new how, Call Collins Radio Company, COLLINS

potential for circuit design. And, most of all, ADams 5-2331, Dallas, Texas. 0



HIGHLIGHTS OF THE YEAR CONTINUED

March 7, 1962-An Air Force satellite unharmed seven minutes, forty-ninesec- provide more precise information than can
was launched by an Atlas-Agena-B coin- onds later. It was the first time that a be expected from the 100 bomb alarm
bination from Point Arguello, Calif. Ac- living creature had been ejected from an locations around the US.
cording to a NASA report, a portion of aircraft at supersonic speed. April 6, 1962-The Air Force took de-
it achieved orbit and decayed on \March March 22, 1962-Minuteman was sent livery on the first two C-130E Hercules
31, 1962. 4,000 miles downrange from Cape Ca- transports which will substantially add to

March 7, 1962-Skybolt ALB\s will be naveral in the seventh straight, and the Army-Air Force tactical mobility. The
furnished for our operating inventory of first night, launching from a silo. C-130E can overfly the Atlantic with a
more than 640 B-52s at a cost of over March 23, 1962-The 47th Tactical paload of 27,000 pounds.
81 billion, according to President Ken- Bomb Wing flying B-66s was ordered April 6, 1 9 62-"Yogi," a brown bear,
nedy. Advanced B-52 types will each "phased down" in July 1962. was successfully ejected from a B-58 fly-
mount four Skyholts. March 23, 1962-Project Stargazer sent ing L060 mph at 45,000 feet over Ed-

March 8, 1962-Minuteman scored its a 400-foot balloon aloft at Chico, Calif., wards AFB. Calif.
sixth straight underground silo-launching with equipment to take photographs of April 9, 1962-A satellite employing an
success with a fliglht of more than 3,000 planets in the clear atmosphere. It was Atlas-Agena-B booster combination was
miles down the Atlantic Missile Ran'e. the second success in four attempts. successfully launched by the USAF from

March 9, 1962-Titan II was captive- March 23, 1962-John F. Kennedy be- Point Arguello, Calif. The satellite carried
fired at full first-stage thrust of 430,000 came the first President to vatch an ICBM a number of test components, some of
pounds for twenty seconds at Cape Ca- fired-an Atlas-D successfully launched them classified. According to a NASA
naveral preparatory to its maiden flight. It from Vandenberg AFB, Calif. "Satellite Situation Report," this satellite
burns liquid fuels which create no flame. March 27, 1962-1arren AFB, Wyo., attained orbit and a portion of it decayed
Instead, intensely hot gases are emitted was selected by the USAF as headquarters on May 4, 1962 (G.C.T.).
from the combustion chamber. When op- for its fifth Minuteman complex. A total April 10, 1962-New maintenance pro-
erational, Titan II will be used in a vari- of 150 silos will be spread through five cedures utilizing computers which digest
ety of space missions. neighboring counties in western Nebraska information taken from cards have saved

March 13, 1962-Project Stargazer suc- and Wyoming. Earlier Minuteman com- the Air Force about $155 million in main-
ceeded on its second attempt to launch plexes under construction have head- tenance costs. These procedures made
a high-altitude, unmanned balloon to an quarters at Malmstron AFB, Mont.; Ells- available for flying seventy-five B-52s
altitude of about 88,000 feet over Cali- worth AFB, S. D.; Minot AFB, N. D.; that were not available a year before.
fornia. The balloon responded well to all and Whiteman AFB, Mo. April 11, 1962-About 11,500 Air Force
ground commands transmitted by radio. March 28, 1962-Gen. Curtis E. Le- Reservists who were sent overseas with
It is intended to loft two men and a spe- May, Chief of Staff, USAF, expressed the fighter units as part of the Berlin crisis
cially stabilized telescope to similar high Air Force's interest in developing power- buildup in the fall of 1961 were to be
altitudes for astronomical observations. ful light beams to intercept ICBMs in released by August 1962.

March 14, 1962-The Air Force will flight. He told an audience at Assumption April 11, 1962-An Atlas was raised to
extend space surveillance to the moon College, Worcester, Mass., that space op- a vertical position from a horizontal semi-
through a system developed by the Space erations were not "merely an extension hard (partially sunken) emplacement and
Track Research & Development Facility of the use of nuclear weapons." He said then launched by a SAC combat missile
at Laurence C. Hanscom Field, Mass. national security in the future might de- crew at the Pacific Missile Range at Van-
There will be surveillance of orbiting pend on armaments far different than denberg AFB, Calif.
man-made or natural objects beyond the were known today, but they, too, would April 11, 1962-A classified directive
earth's nominal, low-altitude orbital areas not be considered to be ultimate weapons. has been issued curtailing the release of
out toward the moon. March 30, 1962-DoD will dispose of information on military space vehicles.

March 14, 196
2

-Six candidates were ninety-seven additional base facilities in- From now on there will be no advance
selected by the USAF for Dyna-Soar, in- cluding eleven overseas outmoded mili- notice on military satellite launches. Brief
cluding four Air Force and two NASA tary installations. announcements will be made after launch.
test pilots. Dyna-Soar is designed to be April 1, 1962-USAF officially aban- Later, after analysis, some additional in-
boosted into orbit by a Titan III. doned the giant Dhahran Air Base in the formation may be released. Military sat-

March 15, 1962-Maj. Donald K. Slay- Middle East when Col. Willard W. Wil- ellites will no longer have special names.
ton, USAF, was replaced by Lt. Cmdr. son, Commander of the 2d Air Division, This policy does not apply to missile shots.
M. Scott Carpenter, USN, on the next turned the base back to Saudi Arabia. April 12, 1962-A Blue Scout vehicle
ProjectMercuryorbitalspaceflight(MA-7) April 2, 1962-The Air Force selected was launched from Cape Canaveral with
after an Air Force medical board and a contractor under monitorship of Rome a 300-pound payload intended to measure
civilian cardiologists found Major Slayton Air Development Center, N. Y., to begin ionization effects upon radio frequency
to be subject to "erratic heart rate." development of a phased array radar for transmissions. First-stage burnout was

March 16, 1962-The Air Force ac- detection and tracking of satellites. Phased confirmed but second stage apparently
cepted the DoD ruling against expanding array radar consists of radar beams aimed failed to ignite and the vehicle impacted
the RS-70 program beyond three proto- electronically rather than mechanically. in the Atlantic.
type aircraft previously approved. Secre- April 3, 1962-The Air Force will pro- April 12, 1962-The first assembly-line
tary Zuckert announced that Secretary cure twelve additional Thor space boost- Minuteman ICBM was completed at Air
McNamara's ruling is "binding upon us." ers to meet future requirements. Since Force Plant 77 in Utah. Missile stages

March 16, 1962-On its maiden flight, January 1957 there have been 142 launches and other hardware are manufactured in
Titan II streaked 5,000 miles downrange of Thor with 111 successes, thirteen par- Utah, Washington, and California and
from Cape Canaveral. Titan II generates tial successes, and eighteen failures. will be shipped to this plant. Under pres-
4:30,000 pounds of first-stage thrust and April 4, 1962-Air Force proposals for ent plans, 800 "instant ICBM" Minute-
is powered by propellants that can be a Nuclear Detection System (NUDETS) men will be emplaced in silos.
stored for long periods. It is also designed -a largely unmanned, fully automatic April 14, 1962-The Air Force selected
to be fired from underground silos. network of detectors that will stick up proposals submitted by the United Tech-

March 20, 1962-RS-70 prototype con- like periscopes from fifty-two shafts sunk nology Corporation for the 120-inch solid
tracts providing for fabrication of three around the nation-were disclosed in con- motor and STL-ARMA for the guidance
aircraft were awarded. Contract cost was gressional testimony. NUDETS will be efforts to be placed in Titan III which
in excess of $37 million. able to spot nuclear bursts out to 100 will serve as a principal booster vehicle

March 21, 1962-A bear strapped in- miles, measure their shock effect, altitude, for space projects in the decade ahead.
side an escape capsule was ejected from and destiny. The information derived Contracts are contingent upon final pro-
a B-58 traveling 870 mph at an altitude would flow automatically to eight regional grain approval.
of 35,000 feet, and parachuted to earth data-processing centers. NUDETS will (Continued on following page)
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HIGHLIGHTS OF THE YEAR CONTINUED

April 15, 1962-A rectangular atmos- train for future military space projects. between New York and Los Angeles i.
pheric testing area of 480,000 square These officers will be trained by the two hours and 56.8 seconds, averaging
nilcs surrounding Christmas Island in the USAF at Edwards AFB, Calif. 1,214.71 mph.
Pacific was designated as a possible dan- April 23, 1962-Exercise Air Cobra, a April 26-May 6, 1962-A superpres-
ger area by Joint Task Force 8, assigned week-long test of SEATO's tactical air- surizedballoonwithaforty-poundpay-
by DoD and AEC to monitor forthcom- power against a possible aggressor, began. load was launched from Chico, Calif., to

ing nuclear tests by the US. April 24, 1962-President Kennedygave a 70.000-foot altitude which it main-
April 16, 1962-DoD announced the the order to resume nuclear testing in the tained constantly for ten days before

release before July 1, 1962, of 700 Air atmosphere. to be conducted by Joint landing on comnmand near Cedar City.

Force officers and 12,300 airmen whose Task Force 8 under the command of Utah. The experiment was conducted
enlistments or obligated terms of service Maj. Gen. A. D. Starbird. under auspices of the USAF Cambridge
were "frozen" in August 1961 because of April 24, 1962-A Minuteman ICBM Research Laboratory.
the Berlin crisis. from a Cape Canaveral underground silo April 26, 1962-Two satellites were

April 17, 1962-DoD mechanism for a exploded in the air about forty seconds launched from Point Arguello. Calif. In
five-year program of balanced national later by signal of the range-safety officer the first launch. a four-stage Blue Scout
defense planning was made public. See- when the missile deviated from its rocket was used: in the second, an Atlas-
retary McNamnara's plan creates for the planned course. Agena-B was used. No official details
first time a completely coordinated long- April 24, 1962-The first transmission were disclosed. Ilowever, a NASA report
range defense program embracing all of TV pictures by way of an orbiting indicates that one payload decayed on
three services. Henceforth, all major satellite was accomplished by the Air April 28. 1962 (G.C.T.).
budget items submitted by each service Force. The transmitting waves soared April 27. 1962-The Air Force estab-
would be under continuous scrutiny in 1.000 miles from an MIT Lincoln Labo- lished a Special Air Warfare Center at
each detail by the Office, Secretary of ratorv field station at Camp Parks, Calif., Eglin AFB, Fla., under the command of
Defense, which may permit speedup or to Echo I, a balloon which has been or- Brig. Gen. Gilbert L. Pritchard. The
require a cutback as dictated by inter- biting the earth for two years, thence to Center is assigned to train USAF coun-
national developments or technological Millstone Hill, Westford, Mass. The sig- terinsurgency (COIN) forces.
breakthrough. nals traveled an estimated 3,000 to 4.000 April 27, 1962-An Air Force Missile

April 17, 1962-A Thor-Agena-B was miles in order to make their 2,700-mile Combat Crew from the 564th Strategic
successfully launched from Vandenberg transcontinental jump. Success was at- Missile Squadron, Warren AFB, Wyo.,
AFB. Calif. The Air Force made no fur- tained under difficult circumstances be- successfully launched an Atlas ICBM
ther disclosure of data concerning this cause Echo I had partly deflated and its from Vandenberg AFB, Calif.
satellite. However, a NASA report subse- surface had become wrinkled due to con- April 28, 1962-The Air Force fired its
quently indicated that this satellite at- tinuous meteoric bombardment which re- fourth military satellite in ten days from
tained orbit. One object relating to this duced its reflection capabilities. The ex- the Vandenberg AFB, Calif., base area,
launch decayed on April 20 and two periment was successfully repeated on this one launched by a Thor-Agena-B
others on April 21. April 26. booster combination. No mission was dis-

April 17, 1962-MATS C-135B piloted April 25, 1962-A US Air Force B-52 closed. A NASA report, however, indi-
by Maj. David W. Crow established an al- fivinu at about 50,000 feet in the Central cates successful orbit and subsequent de-
titude record of 47,171 feet with the pay- Pacific Ocean near Christmas Island cay of two portions of the satellite, one
loads: 15,000 kilograms (33,069 pounds); dropped a nuclear cargo which detonated on May 1, the other on May 26, 1962
20,000 kilograms (44.092 pounds); 25,000 with a force estimated in the intermediate (both G.C.T.).
kilograms (55.115 pounds); and 30,000 range of between twenty kilotons and one April 30, 1962-The X-15, piloted by
kilograms (66,138 pounds). megaton. This explosion marked the be- Joe Walker, climbed to a record altitude

April 18, 1962-A MATS C-135B ginning of Operation Dominic and the of 246,700 feet for a piloted aircraft, just
piloted by Maj. Vernon TV. Hamann es- end of a three-and-one-half-year respite short of the X-15's designed maximum

tablished a speed record of 615.59 mph by the US in atmospheric testing of altitude and 29,700 feet higher than the
over a 2,000-kilometer closed-course with nuclear weapons. previous mark of 217.000 feet set by Air
following payloads: 5,000 kilograms (11,- April 25. 1962-Maj. Gen. Thomas P. Force Maj. Robert I. White. NASA pilot
023 pounds); 10,000 kilograms (22,046 Gerrity, Commander of the Ballistic Sys- Walker managed to cut off the 57,000-
pounds; 15,000 kilograms(33,069pounds); tems Division, AFSC, said that the US pound-thrust engine after eighty-one sec-
20,000 kilograms (44,092 pounds); 25,- now stands even with the USSR in ballis- onds of burning time. Another two or
000 kilograms (55.115 pounds); and 30,- tic-missile potential. He called this the three seconds thrust might have sent him
000 kilograms (66,138 pounds). payoff year" for bringing to fruition our as high as 300.000 feet. 1Valker's peak

April 18, 1962-The first Titan Isquad- $17 billion ballistic-missile programs. speed of 3,489 mph, approached the
ron was declared operational as SAC ac- April 25, 1962-The N-156, a super- 4,093-mph record set by Major White
cepted from the AF Ballistic Systems sonic fighter, was chosen by the DoD for on November 9, 1961.
Division, AFSC, nine missiles sited in use by selected countries under the Mili- May 1, 1962-Construction at Malm-

the nation's first underground hardened tary Assistance Program. The twin-jet N- strom AFB, Mont., for the first five Min-

missile base at Lowry AFB, Colo. This 156 carries an Air Force designation of utemen "flights" was completed ahead of
first Titan ICBM squadron is added to F-5A and is similar to the Air Force T- schedule. Each "flight" includes ten mis-
seven Atlas ICBM squadrons, placing an 38. It can exceed Mach 1.4 in level flight, siles and a single launch control post.
estimated sixty-three missiles in opera- carry over 5.000 pounds of external stores, Ground had been broken for the entire

tional status. weapons, or a combination of external Malmstrom AFB wing of 150 missiles
April 18, 1962-The new Lockheed fuel tanks. In May 1961 the N-156 was (three squadrons and fifteen "flights") in

C-141 jet transport was officially desig- the first US supersonic jet to take off and March 1961.
nated Starlifter by the US Air Force. land on a sod field. Its armament will in- May 1, 1962-A Deputy Commander

April 19, 1962-The Skybolt (GAM-87) clude bombs, guided air-to-ground mis- for Spaceflight was established in AFSC.
was launched for the first time from a siles, gun pods, and air-to-air missiles Maj. Gen. Osmnond J. Ritland was named

B-52 flying over the Atlantic Missile such as the Sidewinder. Built by Northrop, to this post on May 23. He was assigned

Range. The flight was only partly success- the N-156 is specifically designed to meet to duty at NASA and charged with re-

ful as the second stage failed to ignite the requirements of allied nations for an sponsibility at the operating and manage-

and the Skybolt landed downrange far economical. multimission aircraft. ment levels for Air Force participation in
short of its projected range of 1,000 miles. April 26, 1962-The 1962 Bendix the manned space program.

April 20, 1962-Eight seasoned test Trophy went to the USAF for the record- May 4, 1962-President Kennedy wit-
pilots, including seven Air Force officers breaking flight of the B-58 Hustler on nessed a spectacular air firepower demon-

and one from the Navy, were picked to March 5, 1962, which crossed the country (Continued on page 259)
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E Il ISCO = 2  r
... THE WORLD'S LARGEST, MOST ACCURATE
ACCELERATION TEST EQUIPMENT... BY GENISCO!

Genisco, Inc., has developed the most advanced and sophisti- calibrate advanced guidance systems of inter-planetary space
cated test machine of its size ever designed. This giant vehicles, still in the laboratories, to within an accuracy ofcentrifuge, 88 feet in diameter, is now being fabricated at three parts in a million and thereby supply an importantGenisco's Los Angeles plant for installation at the Holloman key to safe space travel. Genisco is the undisputed leaderAir Force Base in New Mexico. Watch-like in precision, in the development of advanced precision acceleration testyet capable of controlled acceleration up to 100 G's, it will equipment.

THE ELECTRONICALLY CONTROLLED 460< [SERIES, which offers new levels of reliability
and accuracy in predicting ballistic and satellite
trajectories, is used in the nation's major space
programs. It is fast becoming the military'swV standard of accuracy in research and develop-
ment, product testing, etc., on inertial guidance
systems. The acceleration test equipment fea-

- tures a turret platform, an internal micrometer,
and a dynamic radius comparator. Activeu r radius: 100". Diameter: 21 feet. Acceleration
range: 0.25 to 25 G. Payload: 400 lb.

HEAVY-DUTY 1200SERIES, MODEL E185 CENTRIFUGE MODEL C181 RATE-OF- GENISCO ELECTRONICALLY CONTROLLED 931
rugged but precise, is has a range from 1 to 100 TURN TABLE. Simplicity, SERIES and other of its class present the mostavailable with hydraulic or G at 72" radius (20 to repeatability, and versatil- accurate method of testing inertial guidance sys-electronice controls. Lraae a 10 rm)ci nfinitely an ity mathe 018 imdunctnGeer0nm tiawlu t y

eletroic ontol. Lter 180rpm ifintel v i- for accurate production- tems in the G environments in which they mustmodels feature accuracy able. Capacity: 300-lb. pay- line testing and calibra- later function. The 931 operates at any number of
within 0.1% at any speed load on each end of boom, tion. Tilts to any angle. discrete points within its range, while maintainingsetting from 1 to 250 G. or 30,000 G-lbs. Doubles as a precise low- a spatially stable platform for the test object.Speeds: to 600 rpm. Radii G centrifuge. Variable Range: 0.5 to 20 G (higher available). Radius ofto 54". Capacity: 150 lbs. range, 0.0 1 to 1200 rotation: 24". Capacity 25 pounds, 12" cube.
dead weight 20,000 G-lbs. e sec.Cea cit 100 Rotational constancy of 0.001% of speed setting.

10. E185 0181 '*-'931

I 2230 R P0 RAT D
223FEDERAL AVE. LOS ANGELES 64, CALIFORNIA



Formobile support equipment

Successful completion of an impressive
Dorsey designed and built this air-transportable trailer to house

list of projects for the armed services a Univac 1206 Real-Time computer and other intricate electronics
equipment for missile-tracking. Remington Rand Univac Division of
Sperry Corporation was prime contractor for the U. S. Air Force.

and prime contractors proves Dorsey's

ability to produce trailers for elec-

tronics installations as well as for the

safe transportation of delicate cargo.

Our Special Products Division engi-

neers bring to initial-stage confer-

ences broad experience in special-

feature design as well as a valuable

knowledge of factors affecting per-
One of the Navy's new auto-

formance, production time and cost. matic carrier landing systems is

contained in these special trail-

This division is available for complete ers Dorsey built for Bell Aerosystems Company. This land-based version
of the AN-SPN-10 is for training. Operator's console and related

R & D assignments or to adapt existing equipment are installed in one trailer and the radar units are in the

other. The radar trailer has two wide automatic roll-up doors in one

designs when feasible. side, which necessitated special structural design to control deflection.

Dorsey builds electronics trailers to any desired stage of completion and our engineers are
often called upon to design features to solve special problems. On numerous orders we have
provided such items as-

AIR CONDITIOINING * INSULATION * ACCOUSTICAL LININGS * WIRING
RACEWAYS AND PLUGS * POWER ENTRANCE PANELS * AUTOMATIC AND
MANUAL LEVELLING JACKS * DEMOUNTABLE RUNNING GEAR * SPECIAL
LIGHTING * LIFTING DEVICES * R.F. SHIELDING * MOUNTING PLATES

Write forourbrochure, RCH DEVLOMENT CENTER

"Ground Support Equipment

Contact: Special Products Division

DORSEY TRAILERS/ELBA, ALABAMA(AREA CODE 205-TW 7-2241)

Subsidiary of The Dorsc Corporation



HIGHLIGHTS OF THE YEAR _NTINUED

stration at Eglin AFB. 1io minutes and at 100 ard and iuggt poissilble iili- testiimion before a SeuteAppropriationiis
twenty-two seconds after the President tary applications for this device. Subcommittee. General LeNlay said the
pushed the "scramble" button, six jet May 10, 1962-Bomarc-A completed its program had been "slowed down at least
F-101 Voodoo interceptors were airborne. flight testing begun three years ago by four years."

May 4, 1962-A Titan I ICBM was intercepting a supersonic F-104 150 miles May 16, 1962-Twelve Air Force
raised from its underground silo and fired distant from its Eglin AFB, Fla., launch- F-100s from the 510th Tactical Fighter
into the Pacific Missile Range to become ing point. Bomarc-A is assigned to the Squadron, Thirteenth Air Force, flew in
the one-hundredth missile launched from bases in the Northeastern United States. from the Philippines to become the first
Vandenberg AFB, Calif., since December It has a range of more than 200 miles arrivals in Bangkok, Thailand, as a result
1958, including twenty-one Thor IRBMs, and an altitude capability in excess of of the President's order of May 12 to re-
thirty-two Atlases and five Titan ICB11s, eleven miles. Bomare-B with a range inforce Southeast Asia in the face of
and forty-two satellites, about twice that of Bomarc-A is still renewed Communist aggression in Laos.

May 7, 1962-The Dyna-Soar research bein, tested. Other USAF units in the mobile strike

program is to be upgraded to provide a May 10, 1962-Titan III will include force included 1RF-101 recce planes from
more maneuverable vehicle, Secretary a fourth stage to be powered by liquid- the 15th Squadron (based on Okinawa)
Zuckert indicated in testimony before the fuel engines, the Air Force revealed. This and the 45th Squadron (based in Japan).
House Appropriations Committee. The stage contains the guidance system and plus C-130 and C-124 transports and
availability of an additional $42 million controls the entire Titan III system dur- KB-50 tankers, along with conmunica-
to a previous Administration request of ing boost. tions and air-rescue detachments.
8115 nmillion indicated increased DoD May 10, 1962-DoD will conduct an May 17, 1962-The Air Force began
interest in its own program to develop intensive analysis of what new military Operation Jungle Jim, sending sixty Air

the techniques of manned rendezvous in space systems may be needed, according Commandos to the Panama Canal Zone
space, instead of complete reliance upon to Deputy Secretary of Defense Roswell to train Latin American forces on coun-
NASA orbital-rendezvous experiments. L. Gilpatric. terinfiltration and guerrilla activities.

May 7, 1962-Operation Quick Kick, May 10, 1962-Anna 1A, a triservice They comprised one of two units which
the largest exercise of its type held in geodetic satellite, was launched from completed training at the Air Force's
the US since the end of World War II, Cape Canaveral by a Thor-Able-Star Special Air Warfare Center, Eglin AFB,
brought together Army, Navy, Air Force, booster. The satellite contained an Air Fla.
and Marine units in a coordinated land- Force "Flashing Light" for optical meas- May 18, 1962-A Minuteman ICBM
sea-air triphibious assault on a beach- urements, a Navy instrument for doppler was launched from Cape Canaveral 3.000
head. The Air Force support comprised measurements, and an Army transponder miles downrange to a predetermined tar-
clements of TAC and MATS and was di- for radio-ranging data. These three types get area. This was the eleventh success
rected by Maj. Cen. M. A. Preston, Nine- of observation were intended to provide in fourteen attempts.
teenth Air Force Commander. General independent measurements for a high de- May 22, 1962-The Air Force Cam-
Preston, a B-17 bonber commander in gree of geodetic accuracy. Anna 1A failed bridge Research Laboratory launched a
World War II, is the first AF two-star to orbit because of a probable second- 150-foot balloon made of .001-inch-thick
general to earn Army paratrooper wings. stage ignition and separation failure. plastic. The test, intended to provide

May 8, 1962-A second squadron of May 11, 1962-An Atlas ICBN1 was data for better research balloons, will
Titan ICBMs was declared combat-ready raised from a horizontal semihardened send the balloon to an altitude of 117,000

at Lowry AFB, Colo., by the Air Force, emplacement and successfully launched feet for a fifty-hour period.
giving the US a ready force of eighteen from Vandenberg AFB, Calif., by a mis- May 23, 1962-A solid-propellant Blue
Titans emplaced in underground silos. sile combat crew of twelve men from Scout rocket propelled an Air Force

May 8, 1962-"The Effects of Nuclear SAC's 565th Strategic Missile Squadron. payload toward space from Point Arguel-

Weapons," a report jointly issued by the May 11, 1962-A Minuteman was fired lo, Calif. No official disclosure was then

DoD, and the AEC, stated that high- from an underground silo at Cape Canav- made as to the purpose of the shot or

altitude nuclear explosions could "black eral landed 3,000 miles downrange, and whether it was intended to orbit the

out" radio communications 1,000 miles fulfilling all major test objectives. earth. A NASA "Satellite Situation Re-

or more distant from the detonation re- May 15, 1962-The Air Force Logistics port" subsequently indicated that the

port. Such explosions could also be used Command announced the elimination of payload did not attain orbit.

to jam tracking radars for several hours its last permanent Air Force overseas May 24, 1962-Lt. Cmdr. NI. Scott

and to shorten the range at which search logistics facilities with the closing down Carpenter, USN, became the second

radar can pick up enemy bombers or of Air Materiel headquarters at Tachi- American to orbit the globe. His three-
missiles. These disclosures pointed up a kawa, Japan. and Chateauroux, France. orbit trip in Aurora VII ended in a pe-

principal reason for resumption of atmos- May 15, 1962-A satellite was launched riod of uncertainty as Commander Car-

pheric testing by the US-a desire to from Vandenberg AFB, Calif., using a penter overshot his target area in the

explore the extent to which high-altitude Thor-Agena-B combination, the same Atlantic Ocean by about 250 miles. le
explosions could impair or disrupt a na- booster which has sent previous Discov- accidently left on a manual control sys-
tion's communications, defenses, and re- erer satellites into orbit. No Air Force tem as he switched to a fly-by-wire sys-
taliatory capability. announcement was made concerning the tem. This left him short of fuel to con-

May 8, 1962-Maj. Robert Rushworth, nature of this shot. A NASA report in- trol his spacecraft's position. As hi5
USAF test pilot, took the NASA X-15 dicated a successful orbit. One portion of capsule came down in the water, two
through a protracted heat test and safely the satellite decayed on July 3, 1962; USAF paramedics from the Air Rescue
withstood record temperatures of 1,250 another portion decayed on July 13, 1962 Service jumped to assist him and to keep
degrees F. in a flight which achieved a (both G.C.T.). the capsule afloat until a Navy helicopter

top speed of 3,524 mph. The cockpit was May 16, 1962-Gen. Frederic H. Smith, arrived and picked up the Astronaut.
armored with protective insulation and Vice Chief of Staff. USAF, was to retire The flight was also noteworthy because
cooled with liquid oxygen. In addition, shortly as the result of a vascular system the Atlas booster performed well within
Major Rushworth wore a pressurized disorder, characterized by sustained hy- nominal programed limits and sent the
flight suit of silver nylon. pertension. Gen. William F. McKee, capsule into orbit. There were no tech-

May 9, 1962-MIT scientists under Commander, AF Logistics Command, nical holds.
USAF sponsorship successfully hit the will become Vice Chief of Staff, effective May 24, 1962-An accident resulting in
moon with optical maser rays on thirteen July 1, 1962. an explosion of liquid oxygen wrecked
separate occasions. The high-energy rays May 16, 1962-During a presentation a Titan missile being readied at a nearly
fired by the maser (microwave amplifica- requested by Congress, General Le11ay completed underground silo near Beale
tion by stimulated emission of radiation) stated the need for 8491 million for the AFB, Calif.
could blind a person in 1/2.000 second further development of the RS-70 in (Continued on page 261)
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This candle is producing two kinds of light. tial attackers by the infrared they generate. tremely high striking accuracy at compet-
One is the visible light you see. The other This allows the interceptor to attack its itive weapons meets.
is "invisible" light-or infrared energy. quarry without revealing its own presence. Infrared techniques are exceptionally use-
This energy is produced not only by the The Falcon infrared air-to-air missiles (a ful in space applications. AHughes stellar
flame,hbut bythe candle itself.Because in backbone of our air defense program with tracker utilizing visible light will help nay-
the strange world of infrared,oallobjects over 10,000 having been delivered by igate the Surveyor lunar landing vehicle
w hich are "warm"-above absolute zero- Hughes) have repeatedly demonstrated ex- on its 240,000-mile trip to the moon. This
radiate. In fact, Hughes infrared detection

equipmentecould measure the infrared en- Infrared windows-since glass is not transparent

ergy produced by anicecube 5miles away! to infrared, "windows"and lenses of otnermater-

Hughes scientists and engineers havelbeen iss,schassiionorgermanium, must beusd.
applyingthe science of "invisible light" to 0components.
problemsuofnational defense furwell over
a decade. Their work has produced striking sgnedfointereptoarc-raftenaespilotsde-
results-such as the capability to sense di- detect "bogies" by the infrared they generate.
tant temperature variations as small as The infrared system works effectively evensaant
1000th of a degree. , ,.vary lowattude targets.
Hughesinfraredsearch,detection and track
systems, being manufactured forour frot w Creatinganew world withelectronics

line interceptor aircraft, canlocate poten-

HUGHES
HUGHES AIRCRAFT COMPANY



HIGHLIGHTS OF THE YEAR CONTINUED

May 26, 1962-The F-1 liquid-fueled in order to test the ability of the crlft
rocket engine was fired at full power for to withstand high temperatures and bif-
the first time at Edwards AFB, Calif., feting.
and attained a thrust in excess of 1.5 mil- June 3, 1962-A Thor booster carrying
lion pounds in a test lasting two and a a nuclear payload was launched just be-
half minutes. The F-1, the ost power- fore midnight over Johnston Island in tn
ful rocket engine developed in the West Pacific. A malfunction in the Thor's track-
to reach advance test-firing, will send ing system necessitated destruction of th
Saturn in flights to the moon and other missile and its contents shortly after lilt-
space destinations. off. The debris fell harmlessly into th

May 28, 1962-A chapter in Air Force ocean. There was no nuclear detonatio
history was closed when the last turbojet- and no injury to personnel or damage to
powered GAM-72 Quail was delivered to installations.
SAC. Quail was used as a penetration June 4, 1962-The IIX-2 long-raig
aid by 13-47 and B-52 bombers. helicopter was selected by the Air Forc

May 29, 1962-DoD and NASA signed for production. This vehicle is designie
an "Agena-D Agreement" which would to carry a minimum of 5.000 pounds for
permit the DoD to develop a standard- 200 nautical miles or 2.400 pounds for
ized Agena-D stage for joint use with 700 miles.
the Atlas and Thor first stages. Agena-D June 6, 1962-Two MATS C-124s coiii-
is designed to use present flight-proven pleted an airdrop of 1.54:3 tons of cor:
qluipment. to emphasize simplification to 55.000 hungrvy inhabitants in the

in vehicle design, to employ production verely flooded Hufiji River delta area ii
techniques that will allow adaptability Tanganyika, Africa. The C-124s imiad,
to advanced coimponents without basic seventy-seven flights. dropping albut
design change. and to permit lower cost twenty tons of corn on each mission.
and firm scheduling of space shots. June 6-7, 1962-A SAC B-52H land1

May 29, 1962-The Air Force launched at Seymour Johnson AFB, S. C., to coi-
a satellite employing a Thor-Agena-B plete an 11,303-mile closed-circuitli
colbinationl from Vandenberg AFE,. without refueling in twenty-two hour
Calif. It was the same combination pre- fifty-eight minutes to exceed the prei ios
viously used to launch the Discoverer world nonrefueled record of 10.078 iil
series. Tie Air Force declined to identify set by a B-52C in 1960. Another rece:
this shot. A NASA report subsequently was set for distance by this heaywei:
indicated that it attained orbit. One por- class C-1. Group 1 aircraft.
tion decayed on June 2. 1962; another June 7, 1962-NASA pilot Joe Walker
portion Jiune 11, 1962 (both C.C.T.). took the X-15 through a giant fishiok

May 30, 1962-The US will triple its curve to pioneer a new landing mnaneICr
ICBM force by the end of 1962. accord- that will be adapted for future space-
ing to congressional testiiony of Maj. ships. The X-15 hit speeds up to 3.672
Gen. Thomas P. Cerrity. The SAC force mph as the plane was subjected to anid
will increase from six Atlas and one Titan successfully met extremes of heat and
squadrons to a total of nineteen squad- stress in flight.
rons, including twelve Atlas and six Titan June 7, 1962-A Titan II ICNI
squadrons, plus a fifty-missile squadron launched on a 5.000-mile programed t t
of the solid-fueled Minuteman ICBMs. flight from Cape Canaveral. Following

May 31, 1962-A Blue Scout booster second-stage ignition. telemetry contact
combination space probe was launched with the missile became erratic and lie
from Point Arguello, Calif.. b the Air payload fell short of intended impact area.
Force. No details were released. June 8, 1962-Zena. a 104-pound chim-

,'May 31, 1962-An Air Force superpres- panzee, was safely ejected via new rocket-tracker. seeking a navigational "fix," will sure lalloon imade a record-breaking powered escape capsule from a B-58identifythestarCanopussimplybythe nineteen-day flight at a constant altitude traveling at 1.060 mph. This test wasa
amountof energyit generates. of 68.000 feet in a test conducted by prelude to ejecting a man from an air-
Other Hughes work in infrared covers the Cambridge Research Laboratories. The craft at supersonic speed.
entire range of both systems and compo- balloon was launched from Kindley AFB, June 8, 1962-A Minuteman ICBM was
nent research, development and manufac- Bermuda, and landed by radio command succesfully fired from a Cape Canaveral
ture.Nowinprogressaresystemsforanti- in the Pacific. near Iwo Jima. 3.600 miles underground silo and landed about 3.000
ballistic missile defense, anti-submarine west of Hawaii. covering a total of 9,300 miles downrange in the Atlantic.

warfare.bomberdefense,andtacticalweap- miles. June 8, 1962-The full 8491 million

ons control. Simultan dteousl, Huhes is June 1, 1962-The Air Force launched requested by the US Air Force for the
ons conra satellite with a Thor-Agena-B booster RS-70 program was restored to the FY

supporting the rapidly expanding infrared colmbination from Vandenberg AFB, Calif. '6S budget by the Senate Appropriations
technology with the development and No oficial information was released about Committee, as against 8171 million called
quantity production of highly advanced the shot other than the fact that it car- for in the Administration budget which
detectorsopticalcomponentsandcryogenic ried a ten-pound trausimitting radio satel- provided for continued development of
systems. lite (Oscar II) piggyback. A NASA "Satel- partial prototype of the XB-70.
In total, these activities represent one of lite Situation Report" indicates successful June 11, 1962-The Project Advent
the most important reservoirs of infrared orbit and that three portions of the satel- communications satellite program under
capability in our nation-wholly devoted lite separately decayed on the following Army direction was reorganized. The Air

dates: June 6, June 21. and June 28, 1962 Force was directed to conduct research
toelpnm n dc ye l (G.C.T.). on two smaller communication satelliteshecannot sec. June 1, 1962-Maj. Robert M. White, continued on a modified scale. The weight

USAF. tested the X-15 rocket plane at of the payload was reduced to permit use
3.675 mph and 132.600 feet at a twenty- of the existing Atlas-Agena booster.
two-del'gree "aglde of attack" for reentry (Continted on pge 26.3)
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equipments or components you are producing ioi "il6e wN,

analyzed for Radio Frequency Interference by Capehart's INTERDICT Divisio

der our analysis procedures, RFI is computer-predicted on finished products,

totypes, or preliminary designs. Every item of electronic equipment which p

iatedor conducted RF signals is considered a transmitter, and every electron

irment which is subject to malfunction as a

adiatedspurious signals is con-

RFI ANALYSIS & PREDICTION BY COMPUTER!
tionsand provide design changes to bringor

uipmentwithin the RFI specifications or inform you if it is already within

a pehart's INTERDICT Division performs this same service for any other type

stallation, site or system where RFI may be a potential problem. Our appr1_
IFI diagnosis of over-all operational requirements utilizing computer programming

sen proven on a number of electronic equipmen

luding Cape Canaveral and Vandenberg AFB.

Capehart's INTERDICT Division, or in
sional Recruiter, at the address belo\

byCountermeasure

INTERDICT DIVISION

CAPEHART CORPORATION, Dept. 8 * 87-46 123rd Street, Richmond Hill 18, New York* HIckory 1-4400



HIGHLIGHTS CONTINUED

June 1.3 1962-An Air Force 11-4:13
liuskic helicoptei piloted by Capt. Rich-
ard 11. Coan, USAF. broke the world's
record for distance flight when it flew

636.258 miles oxer a twenty-five-mile )
closed course. The preious record of
625.464 miles wis established by a Rus-
sli helicopter in June 1960. The new

1CO1 wis submitted to the FAI for
c rification.

June 17, 1962-The Air Force launched SIERRA-PRODUCED
a payload toward space with an Atlas-
Agena-B booster fron the Point Arguello,
Calif., facility. The object successfully TO U. S. A. F. SPECI FICATIONS
orbited the earth and decayed the fol-
loing day, according to a NASA "Satel-
lite Situation Report

June 18, 1962-Another payload this
noulanched toxardspace axe a Thor-
Aena-Bbooster.x xntot fromwVanden-

eAF Calif.This Air Force satellitce
miced orbit, according to a NASA
Satellite SituationReport. One portion

deca ed o Jouly12anotheronJuly 14.
1962 (hothOGC.T.).

Junie 18, 1962-The Air Force ani-
noncedutest ofa tidee pcalled SNI-

'.ot-nanuxeinunit'-thatxxouldlen-
aide an Astronaut to leate ris vehicle.
nioxe around and xxo(rk in space. The
testsxill be conducted in aKC-1:35 jet
capable of simrulating zcro-graxitx' for
txominutes at atimie.The pack is de-
signed to permnitan Astronaut to transfer
from one spaceship to another or to moxe
large sections of a spacecraft during as-
seiibly work. The SNIU includes a coim-

plete life-support system for a four-hour
mission.

June 18, 1962-Aerospace Research
Pilot School begana seven-month course

to train sexen Air Force and one Navy
officer for future space missions and proj- TYPE HGU-2A/P
ects. This is the second space-training
course given at Edwards AFB. Calif.. but HELM ET
the first for potential "operational" per-
sonnel.

sonnel.MBU.5 P MASK MOUNTED ON HELMET

June 18, 1962-Operation One Shot II
dropped 450 paratroopers into a Florida Features outstanding protection against penetration, impact and high

cow pasture, 1,000 miles away from their and low temperature extremes. Light in weight, with built-in safety and

straed its quick-reactioncapability. The comfort. M SIERRA type MBU-5/P oxygen breathing mask available

Ar aind USAFunits participating xere in four sizes for universal application. Broad full facial flap permits

first alerted thirteen hours before the better seal for high pressure breathing security under all flight con-

drop was made and the operations coim- ditions. Other masks available for use with either demand or pressure

pleted. breathing systems.
June 19, 1962-Astronaut Virgil I. Gris-

somo, Captain. USAF. received the first
Cen. Thomas D. 'White Space Trophy For descriptive liteaure ot

from Secretary of the Air Force Eugene SIERRA DES'GN

NIZiketfrhs~uttadigcntib-SIERRA 0 Sierra acrospoe prodccs, icrite fo)r
1. Zuckert for his "outstanding contribu- I OXYGENEERING 0xygenceriogJSCrtalog

tion to the nation's progress in aerospace.
June 20, 1962-A Thor missile with a

nuclear payload was launched in the
Ccntral Pacific, but both xvere destroyed A fusion of engineering and technological

just seconds after launching because of proficiency in the solution of equipment and

amalfunction in the system. Some debris systems problems arising from the extreme

from this second failure to set off a requirements of the space age. Military ENGINEERING CO.
rocket-borne nuclear deice fell onto agencies and civilian manufacturers depend 89-137 East Montecito
Johnston Island. The remainder fell into on SIERRA for design, development and Sierra Madre, California
the ocean. There wias no danmage to tie production of precision mechanical, electro-

uni ouolxnnd. mechanical, hydraulic and pneumatic sys-

June 22, 1962-The last and the 744th tems, or components. When you require See The Sierrc Products
B-52 produced for SAC caie off the imaginative engineering, design and produc- Display-Booth 909

(Continwed oi followinig pope tion techniques-contact SIERRA.
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Wichita, Kan., assembly line of The
Boeing Co.

June 22, 1962-The 850th Strategic
Missile Squadron, the third Titan squad-
ran to become operational, was accepted
iy SAC at Ellsworth AFB, S. D.

June 22, 1962-The Air Force launched
from Vandenberg AFB, Calif., a satellite
employing aThor-Agena-B booster com-
bination. A NASA report indicates tlik
satellite attained orbit and decanyed on
July 7. 1962 (G.C.T.).

June 25, 1962-The Air Force Acadeim
will acquire a basic research laboratory
under supervision of the Air Force Office
of Aerospace Research. The laborator
will be the first such facility to be estah-
lished at a service academy. The labora-
tory will be operative in the fall of 1962.
and will cost 8850,000 annually to oper-
ate in two fields-chemistry and servo-
mechanics.

June 26, 1
9 6 2 -The X-20 supplanted

"Dyna-Soar" as the Air Force designation
for an experimental winged vehicle that
will be shot into space by the Titan III
and he able to glide down to earth after
making a number of orbits.

June 27, 1962-The X-15. flown by
NASA pilot Joe Walker, streaked at 4,105
mph along the fringes of space, and there-
b y accidentally surpassed the speed ree-

Model T72-T-2 ord of 4,093 mph for a manned, maneu-
verable aircraft in a test high over Ed-Shaft Turbine wards AFB, Calif. The flight was intended

500 hp . .. 210 lbs. to study behavior of the craft in a tech-
nique to be used by space vehicles to
brake their return to the atmosphere.

June 27, 1962-A Thor-Agena-B booster
combination launched a payload toward
space from Vandenberg AFB, Calif. A
NASA report indicates that this satellite
successfully attained orbit.

June 29, 1962-A Skybolt projectile
A failed to ignite after it was launched by

a high-flying B-52 and plummeted into
the Atlantic. It was the second flight test
of this strategic missile to go awry, al-Continent allturbiesf rlightandmedium though the first test on April 19, 1962,

aircraftembody designprinciples, as well asinherent achieved a partial success.
June 29, 1962-An all Air Force teamruggedness, already amply proved in rigorous military use. fired a Minuteman ICBM from an under-

Whatever the application-helicopter, or VTOL or conventional ground silo at Cape Canaveral about
type fixed-wing plane-they place at the designer's disposal 2,300 miles downrange. It marked the
a combination of superiorities not merely exceptional, but eleventh success in thirteen silo launch-
actually available nowhere else. These include low installed cost, ings.

June 29,l196 2 -Simultaneously, at Van-economical operation and upkeep, and most important of all, denberg AFB, Calif., the Minuteman
the day-after-day dependability which their major components passed its first ground tests of coordina-
in related turbine series have demonstrated in upwards tion of an operational-type model with
of a million miles of flight. underground launch and control facilities

preparatory to remote controlled actual
WRITE FOR COMPLETE flight tests of operational versions of this

INFORMATION ICBM which are to be conducted later
in 1962.

June 29, 1962-USAF awarded a con-
tract for two high speed X-19 VTOL air-
craft which will be used to explore VTOL

CONTINENTAL AVIATION AND ENGINEERING CORPORATION characteristics on behaif of the triservice
V/STOL Transport Development pro-

12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN grain. The X-19 is a twin-engine, tandem
SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION high-wing aircraft with four tilting pro-

pellers mounted in nacelles at the wing-
WESTERN SALES OFFICE: 18747 SHERMAN WAY, RESEDA, CAUFORNIA tips, and is designed to cover a range of

speed from 0 (hovering) to 400 knots in
conventional flight.-END
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airman'sbookshelf

HE YEAR just past was a good famous dirigible flights. For young work and why. For young adults.
one for aerospace books, with adults The Lady Be Good by Ma. Dennis
a bumper crop of 278 titles. Early Air Pioneers: 1862-1935, edi- McClendon, USAF (John Day, $4.50).

The trend continues toward missilry, ted by Maj. James F. Sunderman, Dramatic reconstruction of the story
rocketry, and space, though many of USAF (Watts, $4.95). Selected writ- of the World War II B-24 that disap-
the year's 273 volumes dealt with ing on the early days of aviation be- peared with its crew in the Libyan
air history, and in 220 of them, the ginning with the use of balloons Desert and was found in 1958 by oil
Air Force was featured in one wa during the Civil War. (An AeroSpace geologists.
or another. There were 117 hard- Book Club selection.) Legion of the Lafayette, by Arch
cover books and thirty-two paperbacks Fighter Pilot, edited by Stanley M. Whitehouse (Duell, Sloan & Pearce.
dealing exclusively with USAF or Air Ulanoff (Doubleday, $5.95). An an- S4.95). The exciting story of the hand-
Force-related topics-a significant in- thologv of exciting accounts of in- ful of American volunteers who formed
crease over last year's production. dividual aerial combat, from World the Escadrille and served and flew for
Following are highlights of the 1961- War I to present. France between 1914-18.
62 year in aerospace publishing. Fighters: Warplanes of the Second Lifelines through the Arctic, by

World War, Vol. IV, by William William S. Carlson (Duell, Sloan &
History Green (Hanover House, $2.75). Pearce, 85.95). Story of the USAF

Fourth in the photo-caption narrative pioneers in the Arctic, World War II
Above and Beyond: The Story of series of aircraft of all combatant to the present.

the Congressional Medal of Honor, countries of World War II. This one Night Drop: The American Air-
by Joseph L. Schott (Putnam's, is about aircraft of the United States borne Incasion of Normandy, b Brig.
84.95). A definitive account of Amer- and Yugoslavia. Gen. S. L. A. Marshall, USA Res.
ica's highest military award and the Great Weapons of World War II, (Ret.), (Little, Brown, $6.50). The
men who won it from its inception by John Kirk and Robert Young air invasion of Normandy written
during the Civil War to the present. (Walker, $10). The story of World from official documents and personal

Aircraft of World War I, Fighters, War II in terms of the weaponry. accounts.
Scouts, Bombers and Observation Illustrated. 1,000 Destroyed, by Grover C. Hall
Planes, by C. B. Colby (Coward- Guns of August, by Barbara W. (Morgan, $7.50). Reprint of the clas-
McCann, $2.50). Photo story of air- Tuchman (Macmillan, $6.95). Inten- sic, intimate story of the 4th Fighter
craft of World War I, done in the sive study of the background of the Group,USAAFin WorldWarIIin-
usual fine style of C. B. Colby. For first World War and battles fought eluding the role of the 4th Fighter
young adults. during the first thirty days. Wing in the Korean War.

Aircraft the World Over, by Ken- The Incredible 305th, by Wilbur Ploesti: The Great Ground-Air Bat-
neth G. Munson (Sport Shelf $4.25). H. Morrison (Duell, Sloan & Pearce, le I1 August 1943, by James Dugan
Present-day activities of all phases of 83.95). Rugged, exciting story of the and Carroll Stewart (Random House,
aviation. heavy bombardment group-the "Can $6.95). Exceptionally well written ac-

Air Force Combat Units of World Do" B-17 bombers of World War II, count of the August 1, 1943, air attack
War II, edited by Dr. Maurer Maurer led by Curtis LeMay. on the Ploesti oil refineries in Romania.
(Government Printing Office, $3.50). Jet and Rocket Planes That Made (An AeroSpace Book Club selection.)
Complete historical encyclopedia of History, by David C. Cooke (Put- Skyhooks, by Kurt R. Stehling and
Air Force combat groups active dur- nam's, $2.50). Photo-narrative of jet William Beller (Doubleday, $4.95).
ing World War II. and rocket planes that made history, Story of men and balloons from 1783

The American Heritage Book of the from the Heinkel-178 to the X-15. to the twenty-mile-high Skyhooks of
History of Flight (Simon and Schus- For young adults. today.
ter, regular edition, pre-Christmas Jets, by Charles Spain Verral (Pren- Tail of the Paper Tiger, by 0. H. P.
price, $11.95; thereafter $15. Deluxe tice-Hall, $2.95). History of the four King (Claxton, $6). Review of the
edition, pre-Christmas price, $14.45; leading types of jet engines-how they Korean War and the period following
thereafter $17.50.) A beautiful pic- by a correspondent who covered it.
torial history of man's attempt to fly, The United States Air Force in
from Icarus to John Glenn. NOTE: Any book reviewed in Airman's Korea, by Dr. Frank Futrell (Duell.

The Boys' Book of World Airlines, by Bookshelf may be obtained, postpaid, Sloan & Pearce, $12.50). The official
Kenneth Wolstenholme (Roy, $3.75). from the AeroSpace Book Club, Mills account of history's first jet war and
Traces evolution of the airplane, de- Building, Washington 6, D. C. Full pay- the first modern limited war testing
scribes airplanesandairportsthrough- ment must accompany order. Informa-tion on the Book Club may be obtained thestrengthofthefreeworldagainst
out the world. For young adults. from the same source. Club members communism. (An AeroSpace Book

Dirigibles That Made History, by are eligible for substantial savings on Club selection.)
David C. Cooke (Putnam's, $2.50). Club selections. The War Against Japan, by Stanley
Photo-narrative of dates, events, and (Continued on following page)
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W. Kirby (British Information Serv-
ices, $11.35). History of the war in
the Pacific, 1939-45.

The War in the Air: A Pictorial His-
tory of World War II Air Forces in
Combat, by Maj. Gene Gurney, USAF
(Crown, $7.50). More than 1,500
photos illustrate this history of the
world's air forces in World War II.

Who Destroyed the Hindenburg?,
by A. A. Hoehling (Little, Brown,
$4.95). The story of the German diri-
gible which died by fire at its mooring
mast, Lakehurst, N. J., May 7, 1937.

World War II in the Air: The Pa-
cific, edited by Maj. James F. Sunder-
man, USAF (Watts, $4.95). Historical
anthology covering the Pacific air war
from Pearl Harbor to Hiroshima-
AAF, Marine, and Navy action. Highly
illustrated.

The Wright Brothers at Kitty Hawk,
by Donald J. Sobol (Nelson, $2.95).
An account of the Wright brothers
and their flying efforts at Kitty Hawk.
For young adults.

Biography
A Thousand Springs, by Anna

Chennault (Taplinger, $4). The story
of Anna Chennault's marriage to Gen.
Claire Chennault, the Flying Tiger.

The Big Serenade, by Col. George
S. Howard, USAF (Instrumentalist,
$4.95). Story of the USAF Band and
its leader, Col. George S. Howard.

Famous American Military LeadersSCOUT MASTER. of World War II, by the editors of
Army Times (Dodd, Mead, $3). Bio-
graphical sketches of twelve of our

This is one of the Vought Astronautics Division engineers who leading World War II military leaders.
build the SCOUT, NASA's versatile solid-fueled rocket system. For young adults.
He has a way of making his birds ready to do their jobs faster, Home Is the Hero: The Case of
with more reliability and economy than ever before. 0 By com- Mal. Claude Eatherly, by William B.
bining from three to five or rore standard SCOUT stages, our Huie (Putnam's, $4.50). Biography of

Claude Eatherly who piloted the re-
SCOUT master can tailor a rocket to match exactly the custom- connaissance plane over Hiroshima
er's payload and mission profile. Because each of these stock prior to the dropping of the first
stages has been performance proved many times, the result is A-bomb.
a custom vehicle at well below the enginering, production Honest John, by Walter "Bud"
and operation costs of other existing vehicles. a Does this Mahurin (Putnam's, $4.95). Autobi-

ography of a famous World War II
modular concept work? A four-stage SCOUT was the first solid- air ace shot down in Korea, imprisoned
fueled vehicle to orbit a scientific payload. Other SCOUT rockets by Communists, and who, under
have performed successfully on orbital, re-entry and sounding duress, signed a germ warfare state-
missions. N Vought Astronautics is at work today on many ment.

space projects from orbital rendezvous to fuel tanks for. The Little Toy Dog, by William L.
v fWhite (Dutton, $5). Story of Capts.

SATURN. Write today for the complete story of Vought Astro- John R. McKone and Freeman B.
nautics Division's concept-to-countdown capabilities. Olmstead, USAF RB-47 fliers shot

down over the Barents Sea and im-
prisoned by the Russians, and their

ASTR0NAUTICS DIVISON eventual release in January 1961.
CHANCE VOUGHT CORP. The Long Lonely Leap, by Capt.
A DIVISION OF LING-TEMCO-VOUGHT, INC. Joseph W. Kittinger, Jr., USAF, with
POST OFFICE BOX 6267 DALLAS 22, TEXAS Martin Caidin (Dutton, $4.95). Dra-

matic story of the life of Captain Kit-
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tinger, climaxed by his sixteen-mile (Coward-McCann, 82.50). The pic- OGO space system
frec fall before his parachute opened. ture story of the Air Force Academy,

Men of Space, Vols. III and IV by the Cadets, training, and equipment.
Shirley Thomas (Chilton, $3.95 each). For young adults.
Biographies of prominent scientists Edwards AFB: Flight Test Center,
and space pioneers. USAF, by John Ball, Jr. (Duell, Sloan

Billy Mitchell, by Arch 1Yhitehouse & Pearce, $4.50). An account of the
(Putnam's, $2.95). Biography of Cen. mission, men, and hardware of Ed-
William E. Mitchell. For young adults. wards AFB, Calif.

Robert Goddard, Space Pioneer, by Let's Go to the United States Air
Anne Perkins Dewey (Little, Brown, Force Academy, by Marian Talmadge
83.50). Biography of the builder of and Iris Gilmore (Covard-McCann,
the first American liquid rocket. $1.95). An illustrated trip to the

USAF Academy. For young adults.

Fidtion SAC: Men and Machines of Our
Strategic Air Command, by C. B.

Action in the Sky, by Arch White- Colby (Coward-McCann, $2.50). A
house (Duell, Sloan & Pearce, $3.95). visit to the underground headquarters
Collection of fictional air stories. For of SAC. For young adults.
young adults. Strike Command: The Elite New

Bruce Larkin, Air Force Cadet, by Combat Team, by Frank Harvey
Jack Pearl (Hammond, $2.95). First (Duell, Sloan & Pearce, $4,95). Story
in the Young Falcon series. Cadet life of the men of TAC and their place in
during the intensive first year at the the nation's newest 6lite combat force,
Air Force Academy. For young adults. the US Strike Command. (An Aero-

Catch-22, by Joseph Heller (Simon Space Book Club selection.)
and Schuster, 85.95). War novel U. S. Air Force Academy: The Life
about a 13-24 bombardier in the clos- of a Cadet (revised and augmented),
ing months of World Var II in Italy by Jack Engeman (Lothrop, Lee &
and his own private war for survival. Shepard, S3.50). Picture story of the

Combat Stories of World War II life of a USAF cadet. For young
and Korea, by William Chamberlain adults.
(John Day, $3.95). Stories of military
combat. Missiles ancd Space

The Conquest of Air, by Pierre
LaCroix (Harvey House, 83.50). Ace in the Hole: The Story of the
Beautifully illustrated story of man's Minuteman Missile, by Roy Neal
conquest of the air through the birth (Doubleday, $3.95). The unbelievable
of rockets. For young adults. story of the USAF Minuteman pro-

Countdown for Cindy, by Eloise gram from its early problems in de- PERE OR MNCE
Engle (Hammond, $2.95). Features sign to the end product-an economi- Precise power regulation
an aerospace-force nurse on her first cal ICBM for the defense establish- aboard OGO (Orbiting Geo-
trip to the moon. For young adults. ment. physical Observatory) is b

Dawen iission: A Flight Nurse in Americans in Orbit: The Story of an ITT Power Conversio':
Korea, by Eloise Engle (John Day, Project Mercury,1Maj.GeneGurney, System delivering 32 sep:-
83.50). Novel about a flight nurse in USAF (Random-Landmark, $1.95). A rate AC and DC output
the Korean War. For young adults. detailed history of NASA Project Mer- from unregulated solar cell

Flight Deck, by Robb White (Dou- cury and the associated Air Force proj- and battery input.
bleday, $2.95). Novel about a young ects. Includes spaceflights of Glenn Designedand built forSpace Technology Labora-
aviation lieutenant who performs a and Carpenter. For young adults. tories, Inc., under National
dangerous mission in World War II. America on the Moon, by Jay Aeronautics and Space Ad-
For young adults. Holmes (Lippincott, $4.95). Space ministration contract, the

Alike Mars, Astronaut: Mike Alars exploration in terms of why and how highly sophisticated power
Flies the X-15; Alike Mars at Cape man will go to the moon and what system helps adapt OGO to a
Canaceral; Alike Mars in Orbit; Alike will happen when he does. wide range of space missions.
Mars Flies the Dyna-Soar, by Donald America's Space Vehicles, by Will ITT also developed and

Wollheim (Doubleday, 81.25 each). Eisner (Sterling, 84.95). A pictorial built the complete power
conversion systemn for theA series of novels featuring a young review of the progress made in Amer- ConvechsJet orthe

US Air Force pilot chosen for the top- ica's space program. Laboratory NASA Ranger
secret Project Quicksilver. For young An Introduction to Space Travel, Project Moon Impact Vehicles.
adults. by P. E. Cleator (Pitman, $3.95). An ITT for total power con-

The Young Falcons, by Jack Pearl easy-to-read introduction to the vast versionsystemcapability.
(Hammond, $2.95). Second in the frontier of space travel. For furer information write Poo

Young Falcon series, featuring Bruce Aviation and Space Medicine: Alan Eqipmenra- Spa .wSytes 1Den-:.

Larkin, Air Force cadet. For young Conquers the Vertical Frontier, by _fra_____

adults. Martin and Grace Caidin (Dutton,
$3.75). Aerospace medicine from the

Service Topics early days to Project Mercury. For
young adults.

Air Force Academy, Cadets, Train- Ballistic Missile and Aerospace Industrial Products Division
AIR-FORC Eo llphoe -d Telgrah Coo2I

ing and Equipment, by C. B. Colhy (Continued on following page) 1519k Biedsor S-11e * Sal Ferando, Caldf * EMPire 7 (151
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Cap'n Sharp says: Tclunology, 4 Vols. (Academic Press,
$9 each).Papers presentediatthe6th

%%Sw e P" f8 e 4,Symposium on Ballistic Missile and
Aerospace Technology.

Ballistic Missile and Space Vehicle

am 5m ecW& Pit i Systems, edited by Howard S. Siefert
and Kenneth Brown (Wiley, $12).
Reproduction of one of the Engineer-

4 * ing and Physical Science Extension
C'ourses at the University of Califor-
nia. Technical.

B-70 Monarch of the Skies, b
Charles Coombs (Morrow, 82.95)
Story of the B-70 Valkyrie in terms of
engineering accomplishments and the
many operational uses which it could
accomplish. For young adults.

Combat Missilemen, by James Baar
and Williun E. Howard (Harcouirt.
Brace & World, $4.75). The story of
military missiles and the men who
man them, including those of Russia
as far as is known. (An AeroSpace
Book Club selection.)

Express to the Stars, by Homer E.
Newell (McGraw-Hill, 85.75). Com-
prehensive story of where we are and
where we are going in space b the
Director of the Office of Space Sci-
ence, NASA.

Go! The Story of Onter Space, by
Charles Spain Verral (Prentice-Hall,
$2.95). Man's past, present, and futire
in outer space, plus a glossary of
"Space Patter."

Long-Range Ballistic Missiles, by
Eric Burgess (Macmillan, $7). Com-
plete survey of the ballistic missile
field.

Man and the Space Frontier, by
G. Harry Stine (Knopf, $3.50). De-

scription of the physical and psycho-

Eve SAFES plsac S logical preparations needed for a
be theSAFintesacio spaceflight. For the young adult.

b ' inth the twooldhands Men, Rockets and Space Rats, by
pit wit o old mak- Lloyd Mallan (Messner, $5). Revised
of theAviation Chartmk edition of Air Force contributions to
i b Co. the conquest of space with chapter on
Jeppesen & Co. American and Russian spacemen and
Can't help but give a pilot their records.
confidence, knowing his Reach for the Moon, by Walter
FLIP charts are now being B. Hendrickson, Jr. (Bobbs-Merrill,
prepared (and kept up to $3.95). An account of man's attempt
date ) by this veteran to get to the moon and what he will
"team". This serviLe should do there. For young adults.
help make USAF and US Rendezvous in Space: The Story of
Service pilots the SAFEST Projects Mercury, Gemini, Dyna-Soar
pilots in the world. I and Apollo, by Martin Caidin (Dut-

/ /{, ton, $4.95). The story of Project Mer-
cury, the flights of Soviet Cosmonauts,
and future American programs.

Rocket Power, by Erik Bergaust7 epp esen co. (Putnam's, $2.50). Detailed descrip-
tions of major rocket engines devel-
oped in the US. For young adults.

JEPPESEN & CO. JEPPESEN & CO., G.m.b.H. Rockets and Space Flight, by Hans
s025 East 40th Ave. Kaiserstrasse 72 K. Kaiser (Pitman, $4.75). A look at
Denver 8, Colorado, U.S.A. Frankfurt Am Main, Germany the entire subject of spaceflight with
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aneover-all discussion of man's entry Ordway, III (McGiaw-Ilill, S6.95).
into the hostile environment of space. General survey of the many oppor-

Spacecraft and Missiles of the tunities in the field of astronautics
World, 1962, by James Baar and Wil- offered by universities, government
liam E. Howard (Harcourt, $5.95). agencies, and industrial organizations.
Compilation of facts on spacecraft, Early Warning: Electronic Guard-
satellites, space weapons, strategic and ians of Our Country, by Robert Wells
tactical missiles, and defense systems. and C. R. Whiting (Prentice-Hall,

Space Research by Rocket and $3). Explanation of how our detection
Satellite, by R. L. F. Boyd (Harper, systems-BNIEWS, DEW Line, SAGE
$2.25). A review of what has been -work. For young adults.
learned about space from rockets and Escape and Survival, edited by
satellites. P. Bergeret (Pergamon, $6.50). Of

Space Stations, by Erik Bergaust primary interest to the flight surgeon
(Putnam's, $2.50). Roundup of all and others connected with research.
current plans for space platforms. For but contains material of interest to
young adults. all aircrew members.

Space Travel, by Heinz Gartmann The Fighter Aircraft Pocketbook,
(Viking, $5). A profusely illustrated by Roy Cross (Crown, $1.95). Fighter
history of USSR and US rocketry and aircraft from 1914-15 to present. Illus-
space travel. trated.

Thrust into Space: The Story of A History of Soviet Air Power, b%
America's Growth in Missile Potcer, by Dr. Robert A. Kilmarx (Praeger
Lloyd Mallan (Prentice-Hall, $3.95). $7.50)..A survey of development a
Firsthand, behind-the-scenes report on growth of Soviet airpower. (An Aen
the race with Russia. Space Book Club selection.)

Victory in Space, by Otto 0. Binder Jet Engine Manual, by E. Nang- CHECKINGTHEPOLARIS(Walker, $6). An analysis and dis- ham (Philosophical Library, $83.75).
cussion of the space race between the Updated, with new illustrations. MISSILE
US and the Soviets. Navigation in the Jet Age, by Designed to process data from 180 chrWomen in Aeronautics, by Charles Robert Wells (Dodd, Mead, $). Ex- nels at one time, a CSC system is nowPaul May (Nelson, $3.50). A compre- plains modern navigation equipment use at the Sunnyvale, California, therrhensive account of woman's part in used in precision planes, ships, sub- structural test facilities of the Lockhe-aviation from 1784 to 1962. Illus- marines, missiles, and satellites. Missiles & Space Division.
trated. For young adults. 1962 Aerospace Year Book (Ameri-

can Aviation, $10). 43d annual edi- Measurements of strain and temperature,
Airmanship and Reference tion of photo-narrative-statistical guide recorded at hundreds of points on a

to US civil and military aviation. Polaris missile being tested, are changedTexts 1962 United States Aircraft, Missile, to proportional analog voltages by trans-
Aeronautics and Astronautics: An and Spacecraft (National Aviation ducers and processed by the system for

American Chronology of Science and Education Council, $1.50). Well illus- digital recording on magnetic tape com-
Technology in the Exploration of trated guide to US aircraft, missiles, patible for direct entry into an IBM 7090
Space 1915-1960, by Eugene M. and spacecraft. computer. In addition to magnetic-tape
Emme (Government Printing Office, The Observer's World Aircraft Di- recording, outputis available in the form
$1.75). Chronology of airpower and rectory, by William Green (Warne, o i pc ards and X- osio-
space including names of recipients of $3.50). New edition of photo-caption itoringisby bar graphs ona17-inchoscil-
awards and honors in aeronautics and guide to the world's current aircraft. loscopeandoscillographrecordings.
astronautics. 1001 Questions Answered About This Thermostructure Recording and

The Airman's Guide (Stackpole, Space, by Clarke Newlon (Dodd, Monitoring System is one of hundreds
$8.95). Revised compendium of valu- Mead, $6). Questions and answers produced by CSC for data acquisition,
able material for all airmen. covering space sciences and related reduction, conversion, presentation and

The Air Officer's Guide, Ith edi- disciplines. analysis. In addition to analog and digital
tion (Stackpole, $6). Revised 1962 Speaking of Space, edited by Rich- data handling systems, CSC designs,
edition. ard M. Skinner and William Leavitt develops and manufactures systems for

Airplanes of the World, by Douglas (Little, Brown, $5.95). Collection of industrial control, electro-optical, pneu-
Rolfe and Alexis Dawydoff (Simon twenty-nine of the best articles from matic and hydraulic applications.
and Schuster, $4.95). Revised, up- SPACE DIGEST in its first three years For details of CSC accomplishments in
dated edition with more than 1,000 of publication, complete with glossary your area of interest, call your local engi-
drawings and textual history. of space and missile terms. (An Aero- neering representative or write

Aviation & Space Dittionary, edited Space Book Club selection.)
by Ernest J. Gentle and Charles E. The Student's Guide to Military CONSOLIDATED
Chapel (Aero, $10). Revised fourth Service, by Michael Harwood (Chan-
edition which now includes space nel Press, $5.95, paperback, $2.95).
technology. Guide to the opportunities in branches

Careers and Opportunities in Astro- of the armed services, designed to
nautics, by Lewis Zarem (Dutton, help the average draftee get ahead
$3.95). Guide for the future for young while in the service.
American men and women. United States Army and Air Force

Careers in Astronautics and Rock- Fighters, 1916-1961, edited by Bruce
etry, by Carshie C. Adams and Wern- Robertson (Aero, $9.75). Combined CO R PO RATIO N
her von Braun with Frederick I. (Continued on following page) 1500 So. Shamrock Ave. * Monrovia, California

AIR FORCE Magazine * September 1962 271



BOOKSHELF CONTINUED

narrative-pictorial history of US Army
and Air Force pursuit and fighter
planes of three wars.

U. S. Bombers B-1 to B-70, bw
Lloyd S. Jones (Aero, $7.75). US
bombers from first model to spectacu-
lar B-70. Heavily illustrated.

Wonders of Flight, by Robert Wells
(Dodd, Mead, S3). Basic primer on
theory and actual flight and discussion
of problems man encounters in keep-
ing an airplane aloft. For young
adults.

Related Professional Topics
Communist China's StrategU in the

Nuclear Era, by Alice L. Hsieh (Pren-
tice-Hall, $4.50). A discussion of
Communist China's expressed attitudes
toward nuclear warfare.

Communist Revolutionary Warfare:
The Vietminh in Indochina, by George
K. Tanham (Praeger, $5). A descrip-

LA ST R ES O RT ? tion of the military organization, tac-
tics, logistics, and propaganda tech-
niques of the Southeast Asian revolu-
tionarics.

Guerrillas in the 196 0's, by Peter
Paret and John W. Shy (Praeger,
S3.50). A concise study of the history
of guerrilla activities with an emphasis
on its politico-military aspects.

Needn't be -when you realize that most commu- Ho to Surcive the II-Bomb-and
nication and general electronic equipment failure l Vhy, by Pat Frank (Lippincott,
problems are caused by tube failures due to heat. $2.95). Hiighlv readable guide and
For maximum tube reliability-retrofit with IERC TR reference to survival in nuclear attack.
type Heat-Dissipating Electron Tube Shields. Legacy of Hiroshima, by Dr. Ed-

ward Teller with Allen Brown (Dou-
There's nocaringandfeedingrequiredofIERCTR bleday, $4.93). Strong opinions on
type shields-they are easily and economically nationalpolicyby the "fatherofthe
installed in your present electronic equipments to ,,
provide maximum tube cooling for up to twelve H-bomb." (An AeroSpace Book Club

times longer tube life and reliability plus protection selection.)
against shock and vibration-reduced maintenance, Limited Strategic War, edited by
down-time and replacement costs. Klaus Knorr and Thornton Read

(Praeger, $6). The first book to de-
vote itself to the intriguing subject of
how to wage meaningful strategic
war without devastating the world.

IERC TR type heat-dissipating tube shields meet (An AeroSpace Book Club selection.)
Patented or exceed Military specifications MIL-S-9372C(USAF), The Limits of Defense, by ArthurSCL-6307(SigC), MIL-S-19786B(Navy), FAA-R-777D. I. Waskow (Doubleday $,.95). ARequisition TR's from your base supply depot

today. List of FSN numbers and complete review by a young historian of the
technical data available on request. deterrent theories of nuclear warfare

-and the conclusion that none will
serve survival.

Modern Guerrilla Warfare, edited
by Franklin N1. Osanka (Free Press
of Glencoe, $7.50). Background onI..C t D 7-V 0 53 I (:7D ['>] the employment of guerrillas in mod-
ern warfare with emphasis on ways

Iohea-!ss clr lectro e'beidl. and means of combating Communist
guerrillas from 1941 to the present.

INTERNATIONAL ELECTRONIC RESEARCH CORPORATION (An AcroSpace Book Club selection.)

135 West Magnolia Boulevard, Burbank, California * Victoria 9-2481 The Next Stage in the Cold War,
Foreign Manufacturers: Europelec. Paris, France. Garrard Mfg. & Eng. Co., Ltd., Swindon. England by Thomas W . W ilson, Jr. (New York

Graphic Society, 84). A State Depart-
ment official suggests a forceful plan
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for the evolution of foreign policy in-
dependent of responses to Soviet in-
itiative.

Nuclear Weapons and the Conflict
of Conscience, edited by John C.
Bennett (Scribner's, $3.95). A group
of essays which outline the technical -C
facts of nuclear warfare and a look at
the moral issues involved.

100 Million Lives: Maximum Sur-
cival in a Nuclear War, by Rich-
ard Fryklund (Macmillan, $3.95). An
analysis of nuclear-war strategy that
w'ouldspare heavily populated cities
and millions of lives while improving
the chances of avoiding war without
accepting communism.

On Guerrilla Warfare, Mao Tse-
tung, translated by Brig. Gen. Samuel
13. Griffith, USMC (Ret.) (Praeger,
84.50). Treatise which establishes
Mao as the architect of a new method
of warfare. A systematic analysis of
guerrilla warfare.

Outer Space: Prospects for Man
and Society, edited by Lincoln P.
Bloomfield (Prentice-Hall, $3.95, pa-
perback, $1.95). Analysis of the social,
political, economic, and psychological -
implications of the space age and the
new space technology.

Street Without Joy, by Bernard Fall
(Stackpole, $4.9). The true story of
combat operations in the jungles of-

chinaand of the menwho fought
Thinking About the Unthinkable,'tA

by Herman Kahn (Horizon Press,
S4.50). Nontechnical guide to the IN AEROSPACE,MARQUARDTALSOMEANS...
military and political realities of the
present and future. Flight Simulation for Space TravelThinking Out Loud About the
Space Age, by Capt. Melvin T. Ostlin, Travelingthetracklessvoidofouterspacepresentspre-flightorien-
USAF Chaplain (Dorrance, $3). Dis-
cusses the questions of man taking tation simulation problems that were insurmountable only a short
Christian faith into the space world. time ago. Today, The Marquardt Corporation can provide complete

What Price Coexistence: A Policy mission simulation systems to meet these complex challenges.
for the Western Alliance, by Sir John One aspectof Marquardt's advanced capability is exemplified bySlessor (Praeger, $4.50). Former RAF the workinvisualdisplayforprolongedspaceflights.Completevisual
Chief of Staff examines the political eern Visuatisincolo ng lights. Comleevis,
and military problems facing the free reference presentations in color-including lift-off, orbit, rendezvous,
world. soft landing, and re-entry-provide a realistic and accurate panorama

for the actual duration of the planned flight. Space vehicle crew
Paperbacks members can use this presentation for simulated navigational and

ABC American Aircraft of World operational practice prior to undertaking the actual mission.
War Two, by Kenneth G. Munson Marquardt's decade of experience in producing advanced naviga-
(Sport Shelf, $1.25). An account of tion, training, and simulation systems can materially increase the
American planes used during World success of America's expanding space travel program.
War II. Engineers and scientists interested in joining Marquardt are incitedAerial Dogfights of World War II todirectnsumestothePofessionalPersonnelOffice.
by Jack Pearl (Monarch, 350). Hair-
raising accounts of aerial dogfights in P0MONADIVISION
the great land and sea battles over
Europe, Africa, and the Pacific. Adcanced

Aerospace Highlights (National Avi- THE Electronics Systems
ation Education Council, 500). Com- for Training,
pilation of little-known facts about our '1 Simulation and
aerospace endeavors. CORPORATION Data Display

America's Major Air Disasters, by 2709 N. GAREY AVENUE, POMONA, CALIFORNIA
(Continued on following page) AN EQUAL OPPORTUNITY EMPLOYER
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D. S. Halacy, Jr. (Monarch, 35c).
Short review of heroism, terror, and
death in six major air disasters of
recent years.

America's War Heroes, by Jay Scott
(Monarch, 350). True, dramatic sto-
ries of Army, Navy, and Marine Con-
gressional Medal of Honor winners.

America: Too Young to Die!, by
Alexander P. De Seversky (M1acFad-
den, 500). Dissertation on current
military policy, US defense forces and
budgets, atomic warfare, and the key
role played by aerospace power.

Annotated Bibliography of Space
Science and Technology, by Frederick
I. Ordway, III (ARFOR Publications,
$2.75). History of astronautical book
literature-1931 through 1961.

Assault!, edited by Gene Z. Hanra-
han (Berkley, 600). Accounts of Ma-
rine participation in Pacific island
warfare.

Battle Hymn, by Col. Dean Hess,
USAF (Popular Library, 50). Auto-
biography of Colonel Hess, clergyman
turned fighter pilot and nationally
known for sponsoring a Korean or-
phanage and Koreanorphan fund.

The Berlin Crisis, by Deane and
David Heller (Monarch, 50t). An
authoritative book on the Berlin crisis.

D-Da, by David Howarth (Pyra-

WANTED: Decoys that mid, 5 0 0). Account of military opera-
tions in the invasion of Normandy,
World War IL

will fly with the "ducks" Dick Bong:Ace of Aces, by Gen.
George C. Kenney, USAF (Ret.)
(Popular Library, 350). Biography of

How to maximize an ICBM's probability of penetration of enemy defenses America's greatest ace.
Fate Is the Hunter, by Ernest K.

is an area of technology under investigation at CAL. Gann (Crest, 60c). Autobiographical
account of anairline pilot's career in

Studies cover the entire spectrum of penetration aids, as well as the other the air.

side of the coin-ways to distinguish the decoys from the "ducks." Roy W. Fighting Eagles, edited by Phil

Johnson, former director of ARPA, indicated the magnitude of the problem Hirsch (Pyramid, 35p). Experiences
of famous American fliers in combat.

in 1959 when he told the House sub-committee on appropriations that the Glory Gamblers, by Lesley Forden

ICBM "defense system may be forced to deal with objects with behavior (Ballantine, 350). Story of the epochal
Dole Air Race from the West Coast to

exceedingly complex and erratic, which may appear in great numbers, and Hawaii in 1923.

which may embody great quantities of warheads... There are other concepts, Hell, Heroes and Glory, by Bob

less well defined, which also need further work..." Considine (Crest, 50 0). Collection of
the best war stories selected from True

The complexities of extending the penetration threat and the corollary problem Magazine.
How Wide We Stray, by Harold

of postulating an effective defense to that threat, pose some of the most chal- Mansfield (Ballantine, 50%). Docu-

lenging problems confronting military planners and scientists alike. mentary novel, based on a visit to the
Soviet Union, also answers many Amer-

CAL is proud that its research is making important contributions to this ican questions about the Soviets.

work,knowingfullwellthatimeisoftheessence. Korea'sHeroes-The Medal of Honor
imagination-stimulating Story, by Bruce Jacobs (Berkley, 350).

Dramatic story of military men during
the Korean War and the acts that won
them the Congressional Medal of

CORNELL AERONAUTICAL LABORATORY, INC. Honor.
of Cornel University, Buffalo 21, New York The Man Who Rode Thunder, by

An Equal Opportunity Employer Lt. Col. William H. Rankin, USMC
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(Pyramid, 50c). Story of author's life,
career, training, and his forty-minute
thunder ride after bailout from a jet
fighter.

Men of Space, Vol. 1, by Shirley
Thomas (Hillman, 500). First of a
series of profiles of men who have
made outstanding contributions to
space research, development, and ex-

ploration.
The Necessity for Choice, by Henry

A. Kissinger (Anchor, 450). Defines
foreign policy and defense issues facing
Americans in the 1960s.

1962 Uniformed Services Almanac
(Federal Employees News Digest,
81). Facts all servicemen should know
about military pay, taxes, allotments,
in-service home buying, etc.

No High Ground, by Fletcher
Knebel and Charles W. Bailey, II
(Bantam, 506). Story behind the drop-
ping of the first A-bomb on Hiroshima.

Not in Solitude, by Lt. Col. K. F.
Cantz, USAF (Berkley, 40). Novel
about the first Air Force expedition to
Mars.

Scramble, by Maj. Mario Cappeli,
USAF (Ace, 40 ). Novel of USAF
fighter-interceptor squadron of ADC.

Sky Fighters of World War I (Faw-
cett, 750). Exciting stories of ten top
aces of World War I.

The Sky Suspended, by Drew Mid-
dleton (Pyramid, 50). The Battle of
Britain, as seen by a topflight corres-
pondent.

Space Biolog: The Huiman Factors
in Space Flight, by James S. Hanrahan
and David Bushnell (Science, $1.95).
Reprint of an Air Force study on space
biology.

Spacecraft, by James J. Haggerty,

Jr. (Scholastic, 500). Explains whys
and wherefores of US space explora-
tion.

Squadron Airborne, by Elleston Tre-
vor (Ballantine, 50). War novel
about the men and women serving at
an RAF airfield during the Battle of ModelPE-150
Britain.|Co 

tn taTheir Finest Hour, by Sir Winston Packet
Churchill (Bantam, $1.25). The see- Packette
ond book by Churchill covering the
Fall of France, Battle of Britain, Ger-
man U-boats, andthe British victory Model 0470-DF uel
over the Italian Army.Inetonge

They Flew the Atlantic, by Robert Model FS0526-A
de la Croix (Monarch, 350). Exciting .
stories of men and women who risked Hehcopter
their lives to conquer the Atlantic. Engine 2

13 Against the Rising Sun, by Stan-
ley E. Smith (Belmont, 350). True
stories of battles in the war against - ---
Japan.

X-15: Man's Daring Flight into _ _ _ _
Space, by Martin Caidin (Scholastic,
250). Capsule picture of the early Air
Force's X-15programs andthetrain-
ing received by pilots who fly it.

-COMPILED BY ALICE MARTIN
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Thro w h a tiis *et anotler ttendam-c record for Nelra ka Wing official look on as Arthur Storz

AF

1- 11 RUIN'TSi

By Gus Duda

HE 1962 AFA National Convention in Las Vegas,
Nev., this month marks the official end of AFA's six-
teenth year of successful operation. The Association

can look back with pride on its accomplishments during
that period, and much of the credit for another success-
filled year can be traced directly to the efforts of our

Squadrons and our Squadron and Wing leaders, who
Flyublereplica otfinFi isost~ioned on worked together to produce such activities as we feature
lawn of Pasadena hotel by AFA members. in this annual roundup of community efforts.

The space age, with all its technological and sociological
ramifications, has had a tremendous impact on the educa-
tion of our youngsters, as well as the adult population.
To this problem a major share of Squadron and Wing effort
was dedicated during the past year. The Utah Ving's

seventh annual Education Symposium was again one of th,
most prominent events in this field, with more than 400
educators taking part in a two-day discussion of aerospace
matters as they pertain to the continuing leadership a
education in preparing the nation's future leaders.

This year, through the cooperation of Air Universit\
which furnished an Aerospace Briefing Team for AFA pro

grams, sixteen Seminars were conducted in as many cities,

Sen.Cannon,{deneRaymond,Jack Nithers. each with the cooperation and cosponsorship of the local
Department of Education. Outstanding among these was

the event in Syracuse, N. Y., programed by the Syracuse

Squadron under the direction of Cordon E. Thiel, N. Y.
Wing Commander, and Harry Copeland, Aerospace Edu-

S4cation Director for the Wing. This program attracted

state-wide interest and resulted in the attendance of many
educators from the general area.

The annual Idaho Wing Seminar, hosted and planned

by the Boise Valley Squadron, again was the feature of

'o _____ the AFA year in the Northwest Region. Guest lecturers

included nationally prominent educators, scientists, and

Youth education aetivities, including tour of nearby ANG engineers, who appeared before various civic and educa-

facility, featured Fresno Squadron prograis during 1962. tional groups with appropriate recognition to the squadron.
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That's a difficult question for many
service people to answer, because it depends on govern-
ment benefits, family circumstances and other factors. But
someimes the answer is "No." and often "Not very well."
You can arrive at our io nI answVer with a little figuring.
Even with a modest income, you'll probably make (and
spend on \'our family) about S250,000 in a normal life
span.

But many life spans aren't normal. Do you have enough
life insurance to give your family a reasonable part of that
qlarter million (perhaps S-50,000) if your career were
cut short right now?

That's where IAFA Group Life Insurance can help you.
by providing a large part of the life insurance protection
your family needs (up to $20,000) at a cost any officer SCHEDULEOFCOVERAGE
or NCO can afford. A mountofInsurance
Here are some of the specific benefits you get: Your Age OnFlying Noton

Status Flying Status
20-24 $10,000 $20,000_
25-29 11,000 20,000You can keep your policy at the low group rate-even if 30-34 12,500 20,000

you leave the service-provided it has been in force at
east one year prior to your date of separation. And your 3539 13,000 20,000

policy is guaranteed convertible to a permanent plan of 40-44 13,500 17,500
insurance at Age 6 5-regardless of your health at that time.

50-54 _ 10,0_00 __ 10.000
AFA Group Life Insurance gives you longer protection - 10,000
than any other similar policy-to Age 65. provided your
policy is purchased prior to Age 60.

Also underwritten and guaranteed by United of Omaha,
one of the world's largest life insurance companies.

EXCLUSIONS-FOR YOUR PROTECTION
There are naturaliy a few exclusions which apply to your policy, and to keepYour premium of $10 per month may be paid by govern- the reord straight, they are listed here in detail, as foiiowsl

ment allotment or directtoAFA in convenient install- Death benefits far suicide or death from injuries intentionally self-inflicted whilenien alotmnt r drec to FA n cnveien intal sane cr insane Ishall flat be effective until your policy has been in farce far 12ments. See Application below for details. months. The Accidental Death Benefit shall not be effective if death results2
(1) from injuries intentionally self-inflicted while sane or insane, or (2) from in-juries sustained while coetmtting afelony, or (3)either directlyaor indirectly fromsActive-Duty Officers and NCOs (E-5 and above) are bodil rmental infirmity, or poisoning, orasphyxiation by carbon monoxide, oreligible.gany period while the policy is in force under the waiver of premiumeligible. Provision of the master policy.

Air Force Association Group Life Insurance This insurance is available only to AA members.
(UNDERWRITTEN BY UNITED OF OMAHA) 0 I enclose $6 for annual AFA membership dues.

OI am an AFA member.

Rank (please print) Name I understand the conditions governing AFA's GroupLife Insurance Plan. I certify that I am on active duty,that to the best of my knowledge I am in good health,and that I have successfully passed an Annual PhysicalAddress 
Examination within one year.

City Zone State Please indicate below the form of payment you elect:
O Monthly government allotment (I enclose $30 toDateofBirth cover the period necessary for my allotment to beDateof Brthprocessed.)

Beneficiary Relationship OQuarterly(enclose$0)
O Semi-annually (I enclose $60)

Signature of Applicant...n Date.Annually (I enclose $120)Signature of Applicant................................... D e .. 3 O I am currently on flying status.
9 Application must be accompanied by check or money order. 0I am not currently on flying status.

Send remittanceo;INSURANCEDIVISION,AFA 1901PENNSYLVANIAAVENUE,N.W. WASHINGTON 6, D. C.
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Antenna Systems Inc. AFA ON MAIN STREET CONTINUED

in the fall will move to their new facilities in Manchester, Education of a unique character was stressed by the
New Hampshire. New personnel will work in our temporary Pittsburgh, Pa., Squadron, which sponsored a program
quarters. entitled "God and the Space Age," arranged, plannwdL

This leading, hard-hitting, fast growing electronic com- and conducted by AFA's National Chaplain, Rev. Villiaim

pany offers immediate openings to qualified personnel to Laird. Clergymen of all faiths participated in the Pittsburgh
work on interesting and diversified projects, including project and were unanimous in their praise of the event.

SATELLITE TRACKING, TROPOSPHERIC COMMUNICATIONS, AFA, the Navy League, and the Association of the US
RADAR, etc. These positions offer excellent growth potential. Army cooperatively sponsored "interservice" briefings dur-

ing 1962, which have had a most beneficial effect on the
three Boards of Directors. Orientation tours were made

CONTRACTADMINISTRATORS of the Navy's New London, Conn., submarine installation.
including an all-da cruise aboard the newest nuclear sub

MECHANICAL ENautilus. In return AFA arranged a three-day visit to

Colorado Springs where the visitors were briefed on the

operations of Air Defense Command, North American Air

MECHANICAL DESIGNERS Defense Command, and the Air Force Academy.
San Diego, Calif., Squadron sponsors a similar program

R.F. ENGINEERS in that city, and this year played host to civic leaders on
a two-day antisubmarine exercise aboard a modern vessel.

R.F. DESIGNERS and a one-day trip aboard the Navy's aircraft carrier USS
Ticonderoga. Along with these community events, members

PROJECT MANAGERS oftheSanDiego Squadron also continue to operate a
highly successful and effective Speaker's Bureau, and prob-
ably established some sort of record for distant appearances

Salaries commensurate with experience this year, when one of the members went to Mazatlan,

Sendresume in confidenceto Sinaloa, Mexico, to speak to 700 educators on aerospace
education.

MR.R.W.LEISHMAN Pasadena, Calif., Squadron this year undertook to pay

ANTENNA SYSTEMS INC. tribute to the first aerial transcontinental crossing of the

US, and sponsored the project they dubbed "Operation
HinghamIndustrialCtrBldg.25,Hingham,Mass. Vin Fiz." That was the name given to the 1912 aircraft

piloted by C. P. Rodgers, who attempted to make the trip
in less than thirty days to win a 850,000 prize. He failed
in this quest, taking a total of more than forty-nine days
and sixty-eight landings, but nevertheless carved a promi-
nent niche for himselfby makin the trip at all. The
Pasadena Squadron, under the direction of Commanider
C. S. Irvine and General Chairman Robert Brooks, paid
homage to the feat on the fiftieth anniversary, and had the
whole town talking about its exploits.

Another Squadron which made an impact on its com-
munity is Fort Worth, Tex., which received its Charter

at the 1961 National Convention in Philadelphia. Even
before it received the official Charter, this unit had spon-
sored a highly successful civic dinner honoring a departing

SAY CO O DBYE TO SAC Bomb Ving Commander and hasn't let up in its

efforts since that time. It wound up the year in a blaze of
PEST B % IRD PRO BL E S glory in July 1962 as hosts to the first convention heldby

Floors, equipment and planes in this hangar look clean the Texas Wing and has served notice that while it is

and STAY CLEAN . . . thanks to Rid-A-Bird's scientific presently the third largest AFA organization, ranking be-

method of bird elimination. Not a gimmick or a tempo- hind California and New York, it intends to move on up
rary measure, the permanent bird -control method used theAFAladderinrapidfashion.The\Wingnowboastsnine
by Rid-A-Bird completely eliminates pest birds and their
droppings. (Cotht dil page 280)

Rid-A-Bird is inconspicuous, easy to install, low cost.
Widely used by government installations. Will keep air-
craft hangars, missile sites and all types of structures
free and clear of pest birds. When Rid-A-Bird comes in,
birds fly away for good!

WRITE TODAY RID-A-BIRD, INC. Dept.AF9
Box 22

FOR FREE Muscatine, Iowa
Please send free estimate and information

ESTIMATE on Rid-A-Bird method of bird control.

ON COMPLETE, Name Title or Rank

GUARANTEED
Military Organization

CONTROL OF
_Address I ! i

YOUR BIRDAdrs
R. Louis squiron influenced 1aor R. I. Tucker to pro-

PROBLEMS _ity clain Acrospace Education Week in City for 1962 Seminar.
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ForAllAFA Members/AFA ACCIDENT INSURANCE
GIVES YOU AND YOUR FAMILY

COMPREHENSIVE COVERAGE AGAINST ACCIDENTS!
A ACROSS THE WORLD ACROSS THE STREET IN YOUR OWN HOME

AFA's uniquely flexible Accident Insurance offers you acci- Either plan you choose offers coverage against anydent coverage, twenty-four hours a day, every day, in accident (except those specifically listed as exclusionsamounts up to $50,000. below) anywhere in the world. Coverage as a passenger
You choose the amount that meets your family's require- in all military aircraft is provided at no extra cost. This
m ents. provision does not, of course, apply to crew members

performing their assigned duties.You have your choice of the money-saving family plan Ith ythat insures you, your wife, and all of your children under 2 I a ental lossfimsoright.2 1-or individual coverage that makes separate policies providesindemnityforacci(
available to vou and as many other members of your family And fas you wish (up to $50,000 for adults, $5,000 for children). 3A n, oranyinjuries youincur, moneyissetaside in

Thetabe blo shws ou heamontsof ovrag aviln amount up to $00for medical expenses not reim-Thetable belo shows ou the amountsofcoverageavail- bursed by other insurance in excess of $50 deductibleable,andthewaytheFamilyPlanworks, for every family member.
LIMITS OF LIABILITY: The Insurer's Aggregate LimitUnitsof Yourcoverage Extra Benefits of FamilyPlan of liability with respect to all insured persons holding cer-Coverage (Basic Amount) Wife EachChild tificates issued under this master policy while in any one

1 $ 5,000 $2,500 $ 500 aircraft shall not exceed $500,000. Should the total of the
2 oooo 5,000 1 ,000 individual limits of liability with respect to such insured
3 15,000 7,500 1,500 persons while in any one aircraft exceed $500,000, then
4 20,000 ioooo 2,000 the amount applicable to each insured person shall be pro-
5 20,000 10,000 2,000 portionately reduced to effect a proportionate distribution
6 25,000 1500 2,500 of the said aggregate limit.6 30,000 15,000 3,000 EXCLUSIONS:Thepolicydoesnotcover: (a)suicideor

8 40,000 20,000 4,000 attempted suicide, while sane or insane; (b) death or9 45,000 22,500 4,500 injury sustained while insane or under the influence of9 45,000 22,500 4,500 intoxicants or narcotics; (c) death or injury resulting from10 50,000 25,000 5,000 invasion, bombardment, or enemy action; (d) death orAll of these benefits increase 5% each year for injury sustained while operating or riding in any aircraftthe first 5 years at no increase in premium.
or other vehicle used in a manner or for a purpose pro-
hibited by law; (e) death or injury directly or indirectlyyou are presentl insured under AFAs old Travel Acci- resulting from medical or surgical treatment (except whereaut policy, please do not apply for Comprehensive Acci- such treatment is rendered necessary by bodily injury

irt Insurance at this time. To avoid the expense to you o! caused by an accident within the scope of the policy); (f)art-rate cancellation, we will automatically send vou an injuries or death sustained by a minor child in an autoPlication for AFA Comprehensive Accident Insuranc( accident wherein the driver of the auto is under 21 years-a i\.~~(!Ar~u1; - .of age.

AIR FORCE ASSOCIATION COMPREHENSIVE ACCIDENT INSURANCE
(Underwritten by Mutual of Omaha)

Name (applicant) ANNUAL COST
Basic mamilx IndividualAddress Amountf Plan( Plan

$ 5.000 S 9.50 E$ 6.00
City Zone State $10,000 $19.0() [$12.00

$15,000 828.50 m$18.00
Beneficiary* Relationship $20,000 ,S38.00 E$24.00

$25,000 S47.50 E$30.00
*Under the family plan a beneficiary should only be named for $30,000 S57.00 0$36.00
the above named family head (applicant). In the event of death $35,000 S66.50 [$42.00
of any of his family members the applicant will be the bene- $40000 -S76.00 0]48.00
ficiary. 845,000 j885.50 E$54.00
0 am an AFA member OI enclose $6 for AFA membership $50,000 S95.00 D$60.00

11 o plan includle 50' oApplication must be accompanied by check or money order. in pontfor ife tod
Send remittance to: Insurance Division, AFA, 1901 Pennsyl- Jon r w n
vania Ave.. N. V.. Washington 6, D. C.
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AFA ON MAIN STREET _ ___INUED

Squadrons, an obvious tribute to the effective organizational campaign for new service members; to the Aerospace Edu-

campaign mapped out by Vice President M. L. "Bo" Mc- cation Foundation, AFA's educational affiliate; and to a

Laughlin, and carried through by him and the present special community-wide campaign raising funds for a badly

Texas Wing officers headed by Earle N. Parker, Ft. Worth. needed elementary school for the Air Force families living

In the vital area of Squadron membership, the Ak-Sar- in the Capehart Housing units at Offutt AFB.

Ben Squadron of Omaha, Neb., has, since its entry into the As the Air Force Association celebrates its sixteenth

Association in 1955. led the way for all other units as year of participation in the nation's important activities \\e

the largest AFA Squadron. This was a stated aim of the can look back with pride on our accomplishments. Clearl\

Squadron organizers, and they not only met the objective the need existed, in 1946, for the establishment of an

but have continued to surpass it each year since. This organization unselfishly devoted to maintaining the peace

year vas the most successful in the history of the Squadron, and security of the American way of life. That this way

when well over 3,000 individuals were signed up as mem- of life is ever more important to all of us, and continues

bers of the unit. Considerable credit for this outstanding to spur us on to even greater contributions, is due in no

action goes to Board Member Arthur C. Storz, who annu- small measure to efforts of the dedicated members of the

ally heads the membership campaign. Association.

Membership refunds from this huge activity are used In professionalism and effectiveness. our Wings and

by both the Squadron and the Wing in a number of highly Squadrons have progressed a long way since 1946. Toda%

effective community projects. In 1962, for example, dona- as we study the world situation.we can clearly see an CvCI

tions were made to the University of Nebraska to pay for greater need in the future for the kind of efforts our unit,

ten teacher scholarships in the University's Aviation Edu- and our individual members, have put forth during 1962.

cation Summer Workshop; to the Offutt AFB Central To these units and leaders, to AFA ON MAIN STREET.

Fund, in appreciation of the assistance rendered to the belongs much of the credit for the success achieved-Exo

-AVE YOU MADE YOUR RESERVATIONS FOR USAF FeaturinE
____USAF FIREPOWER DEMONSTRATION

A'S 19f, 7 (0n VNTION AND PANORAMA? LASVEGAS,NEVADA
SEPTEMBER 18-23, 1962

AFA HOTEL AND MOTEL RATES

Sige Twin & 1 b/r 2 b/r 
Twin & I b/,

Single Double Suite Suite Single Double Suite

Desert Inn Sold Out Sold Out Sold Out Sold Out Algiers Sold Out Sold Out

Dunes $12-16 $12-16 $36 $65 Bagdad $13 $17 $25

Flamingo Sold Out Sold Out $40-60 $75 Colonial House $12 $12

Hacienda $11 $11 $25 Flamingo Capri $ 9-15 $ 9-15

New Frontier $ 8-16 $ 8-16 $25 $100 Gold Key $10-12 $10-12

Riviera Sold Out Sold Out Sold Out Sold Out LaConcha $11.50 $13.50

Sahara $ 9-19 $10-20 $35 $60-70 Monaco $12 $12

Sands Sold Out Sold Out Sold Out Sold Out Tam O'Shanter $12 $16 $16

Stardust $ 8-14 $ 8-14 $20-25 $30

Thunderbird $ 8-12 $10-15 $20-38 $38-58

Tropicana $15 $15 $40 $54-70

Mail to: HOUSING OFFICE, AIR FORCE ASSOCIATION, 1901 Pennsylvania Ave., N. W., Washington 6, D. C.

TYPE OR PRINT Date

Name Rank, if Military

Firm Organization

Mail Address

City & State

1st Choice Hotel -- 2d Choice Hotel - -_ - 3d Choice Hotel

Type of Room-Be specific for double, twin room, or suite Desired Rate

Others Sharing Room__

Arrival Date and Hour Departure Date

NOTE: For arrivals after 6:00 p.m., reservation requests must be accompanied by a written guarantee of payment.
9.62
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ANY FLYER CAN BEGROUNDED AND LOSE FLIGHT PA Y

2,000,000
PAID IN AFA FLIGHT PAY BENEFITS IS PROOF OF THIS
AFA has paid two million dollars in claims to grounded Member s Sce and approved by the head of the Service in accordance
flJers since 1956-motnel that ineanit the difrflernc e- with applicable regulations.
tween living, and just existing, to huntdreds of Air Force 3. Caused by intentional self-injury, attempted suicide, criminal assult
families. committed by the Member, or fighting, except in self-defense.

4. Directly or indirectly caused by war, whether declared or not, if act ofWe are pleased that a program of insurance which AFA an enemy in such war is the direct cause of loss insured hereunder, hostile
originated has helped Air Force families so substantially. action, civil war, invasion, or the resulting civil commotions or riots.
Aid we believe the information we have gained about 5. Failure to meet flying proficiency standards as established by the Mem-rounding c h o n l i ober's Service unless caused by or aggravated by or attributed to disease orgroun11ding can help you in ealuating your prospects.inues

For example, the chart below shows the ages when most 6. Inabilityof a memberto continueto meet physical standards-for Hazardous
flyers are grounded-a time when families can least afFord Flight Duty because of a revision in those standards, rather than because of
l preceding injury or disease causing a change in the physical condition of suchloss ofincome. member.

You can see, too, that the money you would get from just 7. Mental or nervous disorders.
one 90-day grounding would pay for your flight pay insur- 8. Alcohol, drugs, venereal disease, arrest, or confinement.
ance during the years you are most likely to lose flight pay. 9. Willful violation of flying regulations resulting in suspension from flying

as a punitive measure, or as adjudged by responsible authority of the Mem-If your flight pay is not protected, you owe it to your fam- ber's Service.
ily to get this income protection now. 10. Suspension from flying for administrative reasons not due to injuries

or disease, even though the Member may have been eligible for or was being
reimbursed at the time of the administrative grounding because of a previously

NOTE: All policies are dated on the last day of the month in which the appli- established disability.
cation is postmarked, and protection against accidents begins as of that date; 11. Loss of life shall not be deemed as loss for purposes of this insurance,
protection against groundings due to illnesses begins 30 days later. Of course, 12. Primary duty requiring parachute jumping.coverage cannot be immediately extended to include illnesses which existed
prior to the time at which you insured your flight pay, but after 12 months 13. Voluntary suspension from flying.
you are fully covered against all illnesses. 14. A disease or disability preexisting the effective date of coverage, or a

recurrence of such a disease or disability, whether or not a waiver has beenEXCLUSIONS: Theinsurance underthe policy shall not cover loss to any authorized by appropriate medical authority in accordance with regulationsMember resulting in whole or in part from or due to any of the following: ordirectiveofthe service concernedunless the Member wasinsuredunder
1 the master policy issued to the Air Force Association for 12 continuous months1w Criminal act of the Memberorfrom injuriesoccasionedoroccurring immediately prior to the date disability (grounding) commenced.whileinastateofinsanity(temporaryorotherwise) Underwritten by Mutual Benefit Health & Accident

2. "Fear of flying." as officially certified by responsible authority of the Association (Mutual of Omaha).

CHOOSE EITHER CONVENIENT PAYMENT PLAN. MAIL THE APPLICATION TODAY!

80 - - -

AFA FLIGHT PAY PROTECTION PLAN/AIR FORCE ASSOCIATION, 1901 Pa. Ave., N.W., Wash. 6, D.C. 75 -

Send me my Flight Pay Protection Policy. 70 DISTRIBUTION
BILL ME FOR: IENCLOSE: 65 OFAFA

$ semiannual premium (1% of $- semiannual premium (1% of of FLIGHTPAY
annual flight pay, plus $1 annual flight pay, plus $1 service 60 CLAIMANTS
service charge) charge,. Bill me every 6 months

$ - -for full payment of annual $- _in full payment of annual premium 55 - -
premium 12% of annual (2% of annual flight pay)
flight payp 0

This insurance is available for AFA Members only EI am an AFA Member I enclose $6 for annual AFAmembership 45 -

Rank (please print) Name Adress 3
35 -

City Zone State $ Annual Flight Pay Years Service for

I understand the conditions and exclusions governing I am in good health, and no action is pendinayt rm e m 25 -rem
AFAs Flight Pay Protection Plan, and I certify that from flying status for failure to meet physical standards. 20 -
I am currently on flying status and entitled to receive I authorize AFA, or AFA representatives, to examine all 15
incentive pay and that to the best of my knowledge medical records pertinent to any claim I may submit.

Signature of Applicant Date 5
9-62 (Underwritten by Mutual of Omaha)

AGE 20 25 30 35 40 45 50 55 60
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This Is AFA
T/c Air Forcc Association is an independent, nonprofit airpower organization with no personal, political, or conuncrcial

axes to grind; established January 26, 1946; incorporated February 4, 1946.

Objectives INDIANA: George L. Hufford, Box 6G. RR No. 1, Greenwood

* To assist in obtaining and maintaining adequate airpower for n Misbach, 614 S Minn. St., Algopa; C. C.
national security and world peace. * To keep the AFA members Sei 11A: Leighton Bach, Cedar MinnD . Ho Con Cn
and the public abreast of developments in the field of aviation. Seidel, 211 ParamountBldg, Cedar Rapids; Dr. C. H.Johnston,
* To preserve and foster the spirit of fellowship among former 4820 Grahd Avg. Des Moines.
and present personnel of the United StateS Air Force. KANSAS: Henry Farhia, Jr., 220 N. Green, Wichita.

KENTUCKY: Ronald M. Peters, Box 432, .Route 4, 'Anchorage
(Louisville).

Membership LOUISIANA: Willard L. Cobb, P. 0. Box 21, Alexandria; Charles

Active Members: Individuals honorably discharged or retired D. Beenel, 7062 Sheffield Ave., BatonRouge; James L. Caloev Jr
from military service who have been members of, or either as- 13 Big Chain Center, Bossier City;CharlsV.Calderoie,Bof2771,
signed or attached to, the USAF or its predecessor services, or Louisville Sta.. Monroe: Michael Kirk,. 1024 Burgufdy St.. Ne 

ho are currently enrolledeinthe Air Force Reserve or the Air Orleans Carroll G. rBiggs, Box 535, Ruston; GilmerE. Mayfield.
National Guard, $6.00 per year. P. 0. Box 1838, Shreveport.
Service Members (nonvoting, nonofficeholding): Military per- MASSACHUSETTS: James B. Mullin c/o Bay State Academy,
sonnel now assigned or attached to the USAF. $6.00 per year. 122 Commonwealth Ave., Boston; Frederick Th Hack, P. 0. Box
Cadet Members (nonvoting, nonofficeholding): Individuals en- 195, Lexington; Warren J. Hayes, 2 Naples Rd., Salem: Edwin'
rolled as Air Force ROTC Cadets, Civil Air Patrol Cadets, or Thomson, 29 Commonwealth Ave., Pittsfield; Frederick Brady, 3
Cadets of the US Air Force Academy. $3.00 per year. Myrtle St., Stoneham; Thaddeus E. Replenski, 24 Jefferson St..
Associate Members (nonvoting, nonofficeholding): Individuals Taunton; Walter Kuralowicz, 109 Ferry St, Williamsett; Vincent
not otherwise eligible for membership who h'ave demonstrated C. Gill, 21 Dorothy Ave., Worcester.
their interest in furthering the aims and purposes of the Air MICHIGAN: Paul Huxman. 215 WahWahTahSee Way, Battle
Force Association. $6.00 per year. Creek; M. Van Brocklin. 230 Hunter Dr., Benton Harbor: Alfred
Industrial Associates: Companies affiliating with the Air Force J. Lewis, Jr., 4292 Kenmore Rd., Berkley; George A. Martin, 1240
Association on a nonmembership status that receive subscrip- Geneva Ct., Dearborn; W. W. Plummer, 654 We"althy, S.E., Grand
tions to AIR FORCE Magazine and SPACE DIGEST, special Rapids: Case W. Ford, 10810 Hart, Huntington Woods; William E.
magazine supplements, and Industrial Service Reports. Bennett, 3123 Romence Rd., Kalamazoo; Joseph B. Bilitgke, 4264

Greenwood Dr., Okemos (Lansing Area); Rennie Mitchell, 36

Officers.and Directors Miller, Mt. Clemens; Norman L. Scott, 412 W. LaSalle, Royal Oak.
JOfficers andS, Drerectors MINNESOTA: W. K. Wennberg, 4 Carlson, Duluth; Melvin W.
JOSEPH J. FOSS, Presidant, Sioux Falls, S. D.; GEORGE D. Sweno, 848 E. Orange Ave., St. Paul.
HARDY, Secretary, College Park, Md.; JACK B. GROSS, Treas- MISSOURI: Thomas R. McGee. 4900 Oak St.. Kansas City;
urer, Harrisburg, Pa.; THOS. F. STACK, Chairman of the Board,* Edwin T. Howard. 10301 St. John Lane, St. Ann; Blake C. Miller
San Francisco, Calif. 2706 South West Trail, St. Joseph.

DIRECTORS: John R. Alison, Hawthorne, Calif.; Charles L. NEBRASKA:ThomasLawrieKLIN,410SharpBldg..Lincoln:
Collins, Westford, Mass.; M. Lee Cordell, River Forest, Ill.; Edward Robert D. Marcotte 3521 Dodge. Omaha.
P. Curtis, Rochester. N. Y.; James H. Doolittle, Los Angeles, Calif.; NEVADA: BarneyRawlings ConventionCenter,LasVegas.
James H. Douglas. Chicago, Ill.; William P. Gilson. Sacramento. NEW JERSEY: A. I. Rappoport, 106Oxford Circle. Northfield
Calif.; Arthur Godfrey, NewYorkN.Y.; JohnP. Henebry, Chi- (Atlantic City); William J. Caputo, 40 Journal Sq., Jersey City:

Los Angeles, Calif.; George C.FKenney.NeY, N. Y .; r V.axwell George H. Stone, P. 0. Box 88, Millburn: Salvatore Capriglione,
A. Kriendler, Nef York, . Y.;KThonasG. Lanpir, Jr., Chicago 83 Vesey St., Newark; John F. Russo, 471 3d St., Palisades Park;
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The Task: Supply an extremely accurate heading reference with excep-
tional versatility for aircraft navigational use at any speed-
hovering to supersonic.

TheSolutio0: The Lear Two-Gyro Platform, a remarkably simple mech-
anization for obtaining "inertial quality" azimuth and verticality
measurement over a wide range of flight profiles.

Accuracy of self contained navigation systems is dependent upon three
elements-velocity sensor, heading reference, and computer; but the heart
of this system is the two-gyro platform, It must incorporate the latest elec-
tronic techniques and accuracy advances. Lear has consistently demon-
strated a proficiency in supplying navigation systems possessing unusual
accuracy combined with simplicity and adaptability. A basic concept of
tailoring the system to meet the customer's exact requirements has resulted
in selection of the Lear two-gyro primary reference for the U.S. Air Force
F-105 and F-106; the U.S. Navy A4D, P3V and F4H. Lear two-gyro platforms
are planned for some of the latest navigation programs where more compli-
cated systems were often considered the only answer. For an evaluation
of your aerospace navigation problem write:

.4',9
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THE

FEATS

OF
A PHANTOM

The feats of a Phantom measure its awesome combat capabilities.
They are a testament to its structural strength, sheer power
and armament versatility. At

* Setting 100 and 500- Phantomiitolaunchattacks by World War = Flying
kilometer world speed quickly at all altitudes. Fortresses. Yet even while A t
records dramatized the carrying multi-ton bomb-
Phantom us maneuverabil- To capture the Bendix loads, the carrier-qualified
ityat lightningspeeds and Trophy, a Phantom = flew Phantom literally "flies

aiiyto attack and re- catocasin10mues its own cover" since it carries

attack evasive targets. Its and set a new transconti- Sparrowin air-to-air mis-
intercept capability was ex- nental speed recordtodem- siles in addition to its ground
hibited in setting the world's onstrate its deployment attack payload.
absolute speed record of capability over great dis-
1606.3 (Mach 2.5+). Durg tances at high speeds. 0 Final proof of the Phantom
this record flight the x'sversatilityliesinitsslow

Phantomel reachedapeakkflight and landing ability.
speeds in excess of 1650 mph. 0 Low-level ground attack Leading and trailing edge

capability was emphasized flaps, augmented by bound-
* The Phantom = holds by the Phantom m as it flew ary layer control, allow
the world's altitude record Mach 1.2, at times less than slower than commercial jet
for sustained flight, main- 125 feet above the ground, transport approach speeds.
taining 66,443 feet at Mach to shatter the 3-kilometer The power of the two
2.2. It has established all world speed record. GE-J79 engines for take-off,
eight recognized time-to- matched by very slow ap-
climb marks, including a e The Phantom x Air De- proach speeds and para-
climb to 30,000 meters in fense fighter has delivered braking, permits the
6 minutes, 12 seconds, dem- conventional bombloads Phantom = to operate from
onstrating the ability of the weighing twice that carried 5,000-foot runways.

In air defense, air superiority, long range attack or tactical
ground support there is no match for the Phantom II.

Mercury, Gemini, Asset and Aerobalistic Spacecraft

F4H and F-110A Fighter and Attack Aircraft * RF-110 Reconnaissance Aircraft

Talos and Typhon Missile Airframes and Engines * Electronic Systems * Automation

MCDONNELL AIRCRAFT * ST. LOUIS


