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STEPS IN THE RACE TO OUTER SPACE

Mars Supply Fleet
When man first sets up colonies on Mars, loaded, at both ends of the voyage, by Solar Ships are equipped with auxiliary
his life will depend on a Mars Supply work-horse Ferry Rockets (foreground) boosters for extra initial speed.
Fleet, shuttling from Earth at regular in- launched by booster. The ferries will be
tervals with supplies, equipment and designed to carry the long yellow cargo ARMA, now providing all-inertial guid-
personnel. containers within a bay just forward of ance systems for later models of the Air

The fleet will be comprised of two basic their engines. In the nose of the Ferry Force ATLAS ICBM, is in the vanguard o'
vehicle types, both shown in the illustra. Rocket is the passenger and operating the race to outer space. At AWmA, pri-
tion above. The large ships with rectangu- section with a universally mounted spher- vatelyfunded research programs in space
lar solar reflectors will be the long-range icalguidancecompartment.Thisguidance technology are studying super-sensitive
backbone of the fleet. Assembled in orbit unit will be fitted with directional radar, inertial devicesfor navigation and satellite
of prefabricated sections rocketed up an optical telescope, and full astroga- instrumentation. For this effort, ARMA
from Earth, these high-capacity carriers tional equipment. seeks scientists and engineers experi-
will have a low-thrust electro-particle The Mars Supply Fleet will complete enced in astronautics. Am. Garden
drive. Their operating current will come eachassignedmissioninonetotwoEarth City, New York. A Division of American
from thermionic converters, heated by years, depending on whether or not the Bosch Arma Corporation.
the concentrated rays of the reflectors.

The Solar Ships will be loaded and un- AAErAIC4A BOSC ARefA CORAeA o770V





Koch Certified
Global Survival Kits

Set the Pace...
NEW KOCH

OlVISION
FOR
AERONAUTICAL
HARDWARE
Koch's Oxygen-
Electrical Quick
Disconnect is oncOVER 250,000 KOCH ofagrowinglistof
aircraft and missileFIBERGLAS CASES PROTECT accessories from
Koch's high-pre>-_COSTLY EQUIPMENT... sion AeroHar-
ware Division,

Manufactured under MIL-C-4150E is now standard
(USAF), Koch's air-tight, water- equipment on the
tight, shock-proof Fiberglas carrying F-102, F-106 and
cases save literally millions of dollars Convair's B-58.
in equipment loss and damage. Koch is in current
Mildew-proof and fungus-proof, production on such
Koch cases will not dent, will with- other items as Mis-
stand submersion indefinitely, and sile Recovery Sys-
have a zero moisture and vapor trans- tem Timers, Ejec-
mission rate. They are permanent, tion Seat Lap Belt
re-usable. They are a Method II-D Snaps and Fittings,
package and require no outer packag- and Parachute
ing for overseas shipment. They may Automatic Pack
be used for permanent storage. Openers.

Visit our display booth # 134 at the 1960 Aerospace
Panorama in San Francisco. We will be glad to
place our fifty-one years experience at your disposal

Koch Global Survival Kits, in full production since in solving your most difficult problems of Fiberglas

1956, have already proved themselves to be miracles fabrication. materiel development, packaging, or
of life-saving precision. intricate hardware design.

Housed in a compact Fiberglas case beneath the pilot,
the kit is ejected in emergencies with the pilot as he
parachutes to safety. It contains an emergency 20- K O C Hminute oxygen supply for high-altitude escape; self- PRONOUNCED 'KOKE
inflating life raft; essential food, survival, signalling
and rescue supplies. H. KOCH & SONS

BOX 77Koch Survival Kits were first to meet specification Co E
MIL-27750B (USAF) and are also manufactured un-
der MIL-S-26676 (USAF). Today they are standard Pioneers in Fiberglas Fabrication
equipment on USAF F-101, F-102, F-106, B-58,
T-38 and F-105 aircraft, and the new experimental Originator of Koch Fiberglas Luxury Luggage- a
rocket powered aircraft X-15. Approved for world travel by T.W.A.



As the world's weapons systems increase in sophistication, no one weapon in
America's arsenal of defense can "do it all." Among our strategic attack forces,
there is a strongly growing philosophy that a proper mix of penetration aids is our
only adequate answer. Temco is firmly dedicated to this philosophy. W Engineers
and scientists in Temco's Missiles & Aircraft Division have made their own studies
in depth on the probabilities of a penetration aids mix. They have mathematically
proved its high increase in effective kill. Their answer to the argument about the
multiplicity of support problems attendant to this mix is this: the pay off is
so fantastically big, it is the only answer. U As a leader in the development and
production of penetration aids, Temco has long been an active supplier to the
Department of Defense. Two of its major products are the Corvus penetration
missile and a video correlator - products vital to the mix.

A Division of TEMCO ELECTRONICS & MISSILES COMPANY * P. O. Box 6191 * Dallas 22, Texas.

A Subsidiary of Ling-Temco Electronics Inc.

ELECTRONICS DIVISION * OVERHAUL & AEROSYSTEMS DIVISION * INDUSTRIAL DIVISION * FENSKE FEDRICK & MILLER, INC SUBSIDIARY



Radio beacon transmitters no bigger than a matchbook-

another RCA contribution to space-age technology.

Tiny RCA space
radios help "ECHO"
scientists find a
pinpoint in the sky
The pinpoint is the 100-foot aluminized plastic hal-
loon now orbiting about a thousand miles above the
earth. Its purpose: to establish the feasibility of long-
distance communications by bouncing radio waves
off an object in space to distant points on the earth's
surface.

The balloon carries two RCA radio beacon trans-
mitters, each scarcely larger than a matchbook, yet
capable of being heard for two thousand miles or
more. They send signals earthward, telling scien-
tists where to find the balloon at night or when
clouds obscure the sky. Because the radios are sun-

powered, they are expected to broadcast throughout
the life of the balloon satellite.

These amazing radio transmitters were designed
and built by the Astro-Electronics Division at RCA's

Space Center at Princeton, N. J.-birthplace of the
satellite and ground-based radio equipment for the
"Talking Atlas" satellite, the TIROS "weather-eye"
satellite system, and other space-age achievements.

This program-called "Project ECHO"-is spon-
sored by the National Aeronautics and Space Admin-
istration as the first step towards a new system of
global communications. Eventually, television pro-
grams may be viewed around the world through the
use of these orbiting "radio mirrors."

The same RCA engineering and manufacturing
skills that are helping man conquer space assure the
dependability of the RCA Victor black-and-white
and color television sets, radios and high-fidelity

systems you enjoy in your hone.

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA Tmk(s)(D
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A SPECIAL REPORTPOLITICS in the partisan sense is outside the

purview of the Air Force Association and this
magazine. But the question of national security is

the focal point of AFA interest, and, under our form
of government, the quality, scope, and direction of
national defense policies are essentially political mat-
ters and cannot be isolated from the political arena. WA H
Hence, free and open public discussion of defense
topics becomes an essential prerequisite of intelligent
political debate in a presidential election year.

AFA, therefore, was pleased when it was invited by S A Y
the platform committees of both the Republican and
Democratic parties to present its views at the hearings
which preceded the drafting of the party platforms.
Identical presentations were made to both groups-at
a Democratic advance hearing in Philadelphia last
April by the Editor of Am FORCE/SPACE DIGEST and
before the defense subcommittee of the Republicans
in Chicago, immediately before their convention, by
AFA President Howard T. Markey.

AFA's presentations were received with courtesy "To recover from the errors of the past seven years
and interest by both parties. And it has become clear will not be easy.
that national defense is getting a high priority on the "This is the strength that must be erected:
list of campaign issues, as reflected in the party plat- "1. Deterrent military power such that the Soviet
forms and the statements of both candidates. and Chinese leaders will have no doubt that an attack

Herewith we present the national defense planks on the United States would surely be followed by
from both platforms. their own destruction.

DemocraticNational DefensePlank "2. Balanced conventional military forces which will
permit a response graded to the intensity of any threats

"The new Democratic Administration will recast of aggressive force.
our military capacity in order to provide forces and "3. Continuous modernization of these forces
weapons of a diversity, balance, and mobility suf- through intensified research and development, includ-
ficient in quantity and quality to deter both limited ing essential programs now slowed down, terminated,
and general aggressions. suspended, or neglected for lack of budgetary support.

"When the Democratic Administration left office in "A first order of business of a Democratic Adminis-
1953, the United States was the preeminent power in tration will be a complete reexamination of the or-
the world. Most free nations had confidence in our ganization of our armed forces.
will and our ability to carry out our commitments to "A military organization structure, conceived before
the common defense. the revolution in weapons technology, cannot be suit-

"Even those who wished us ill respected our power able for the strategic deterrent, continental defense,
and influence. limited war, and military alliance requirements of the

"The Republican Administration has lost that posi- 1960s.
tion of preeminence. Over the past seven and a half "We believe that our armed forces should be or-
years, our military power has steadily declined rela- ganized more nearly on the basis of function, not only
tive to that of the Russians and the Chinese and their to produce greater military strength, but also to elimi-
satellites. nate duplication and save substantial sums.

"This is not a partisan election-year charge. It has "We pledge our will, energies, and resources to
been persistently made by high officials of the Re- oppose Communist aggression.
publican Administration itself. Before congressional "Since World War II, it has been clear that our own
committees they have testified that the Communists security must be pursued in concert with that of many
will have a dangerous lead in intercontinental missiles other nations.
through 1963-and that the Republican Administra- "The Democratic Administrations which, in World
tion has no plans to catch up. War II, led in forging a mighty and victorious alliance,

"They have admitted that the Soviet Union leads in after the war took the initiative in creating the North
the space race-and that they have no plans to catch Atlantic Treaty Organization, the greatest peacetime
up. alliance in history.

"They have also admitted that our conventional "This alliance has made it possible to keep Western
military forces, on which we depend for defense in any Europe and the Atlantic Community secure against
nonnuclear war, have been dangerously slashed for Communist pressures.
reasons of 'economy'-and that they have no plans to "Our present system of alliances was begun in a
reverse this trend. time of an earlier weapons technology when our ability

"As a result, our military position today is meas- to retaliate against Communist attack required basu
ured in terms of gaps-missile gap, space gap, limited- all around the periphery of the Soviet Union. TodY.
%\ar gap. because of our continuing weakness in mobile veapoi

6 AIR FORCE Magazine * September 196(



* "A second-strike capability, that is, a nuclear
retaliatory power that can survive surprise attack,
strike back, and destroy any possible enemy.

* "Highly mobile and versatile forces, including
forces deployed, to deter or check local aggressions
and 'brush-fire wars' which might bring on all-outPARTIESnuclear war.

* "National determination to employ all necessary
military capabilities so as to render any level of ag-
gression unprofitable. Deterrence of war since Korea,
specifically, has been the result of our firm statement
that we will never again permit a potential aggressor
to set the ground rules for his aggression; that we will
respond to aggression with the full means and weaponsF , F F_= wg best suited to the situation.

"Maintenance of these imperatives requires these
actions:

*"Unremitting modernization of our retaliatory
forces, continued development of the manned bomber
well into the missile age, with necessary numbers of

systems and intercontinental missiles, our defenses these bombers protected through dispersal and air-
still depend in part on bases beyond our borders for borne alert.
planes and shorter range missiles. * "Development and production of new strategic

"If an alliance is to be maintained in vigor, its unity weapons, such as the Polaris submarine and ballistic
must be reflected in shared purposes. Some of our missile. Never again will they be neglected, as inter-
allies have contributed neither devotion to the cause continental missile development was neglected be-
of freedom nor any real military strength. tween the end of World War II and 1953.

"The new Democratic Administration will review *"Accelerate as necessary, development of hard-
our system of pacts and alliances. We shall continue to ening, mobility, dispersal, and production programs
adhere to our treaty obligations, including the com- for long-range missiles and the speedy perfection of
mitment of the UN charter to resist aggression. But new and advanced generations of missiles and anti-
we shall also seek to shift the emphasis of our coop- missile missiles.
eration from military aid to economic development, * "Intensified development of active civil defense
wherever this is possible. to enable our people to protect themselves against

"We commend the work of the civil defense groups the deadly hazards of atomic attack, particularly fall-
throughout the nation. A strong and effective civil out; and to develop a new program to build a reserve
defense is an essential element in our nation's defense. of storable food, adequate to the needs of the popu-

"The new Democratic Administration will undertake lation after an atomic attack.
a full review and analysis of the programs that should * "Constant intelligence operations regarding Com-
be adopted if the protection possible is to be provided munist military preparations to prevent another Pearl
to the civilian population of our nation." Harbor.

* "A military establishment organized in accord
Rpublicanl National Defene Planik with a national strategy which enables the unified

"The future of freedom depends heavily upon commands in Europe, the Pacific, and this continent to
America's military might and that of her allies. Under continue to respond promptly to any kind of aggres-
the Eisenhower-Nixon Administration, our military sion.
might has been forged into a power second to none. * "Strengthening of the military might of the free-
This strength, tailored to serve the needs of national world nations in such ways as to encourage them to
policy, has deterred and must continue to deter aggres- assume increasing responsibility for regional security.
sion and encourage the growth of freedom in the *"Continuation of the 'long-pull' preparedness
world. This is the only sure way to a world at peace. policies which, as inaugurated under the Eisenhower-

"We have checked aggression. We ended the war in Nixon Administration, have avoided the perilous peaks
Korea. We have joined with free nations in creating and slumps of defense spending and planning which
strong defenses. Swift technological change and the marked earlier administrations.
warning signs of Soviet aggressiveness make clear "There is no price ceiling on America's security.
that intensified and courageous efforts are necessary, The United States can and must provide whatever is
for the new problems of the 1960s will of course de- necessary to ensure its own security and that of the
mand new efforts on the part of our entire nation. free world and to provide any necessary increased ex-
The Republican Party is pledged to making certain penditures to meet new situations, to guarantee the
that our arms, and our will to use them, remain opportunity to fulfill the hopes of men of good will
superior to all threats. We have, and will continue to everywhere. To provide more would be wasteful. To
have, the defenses we need to protect our freedom. provide less would be catastrophic. Our defense pos-

"The strategic imperatives of our national defense ture must remain steadfast, confident, and superior
policy are these: to all potential foes."-END

AIR FORCE Magazine * September 1960 7
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...... seeking high-temperature lubricants
for advanced jets and.missiles...discovering
new fluids that operate up to 9000F.

Monsanto has established a base of "know-how" in THERMAL STABILITY OF POLYPHENYL ETHERS VERSUS
a new area of synthetic fluids: the polyphenyl ethers, OTHER SYNTHETIC LUBRICANTS
fluids that exceed the high-temperature performance
of all other known lubricants and hydraulic fluids. Decomposition Useful Life
These newly synthesized liquids resist radiation dam- Compound Point, 'F. at 9000 F.*
age, oxidation and chemical decomposition: as liquids
they cover a temperature range of 200 F. to 9000F. Bis (-phenoxypheny) benzene 82 5hours
Polyphenyl ethers are the result of creative chemistry Bis-p (m-phenoxyphenoxy) phenyl ether 832 20 hours
applied to the problem of high-temperature lubricants; Quaterphenyl 826 30 hours
they were developed under contract and in cooperation Silicone 740 18 minutes
with Wright Air Development Division, U. S. Air Force. n-Octacosane 662 3 minutesTetra (2-ethylhexyl) silicate 638 14.4 seconds

The heat stability of Monsanto's polyphenyl Pentaerythritol tetrahexanoate 585 7.2 seconds
ethers is the result of enlisting chemical know- Bis (2-ethylhexyl) sebacate 525 7.2 seconds

how on a problem of mechanical engineering.
By design, lubricants for jet engines (and liq- *imetodecompose to%
uid fuel missiles) must lubricate and cool the Heat stability is one important facet of these
bearings and accessory drive gears. Existing new molecules. The polyphenyl ethers also
lubricants could not meet the requirements match the lubricity and viscosity indexes of

of advanced engine design. other good lubricants and possess better
So the logical step was a hydrolytic stability. They are two to five

MONSANTO FLUIDS Monsanto expedition into times more stable than most other synthetic
little-known fields of chem- fluids under nuclear radiation.
istry. A team of Monsanto

PDLYPHENYL ET scientists found and devel- THE PROPERTIES OF THE MOLECULES
oped the polyphenyl ethers: The unsubstituted polyphenyl ethers have
to date, nineteen new com- the general molecular structure:

SILICATE ESTERS positions of matter.

I I In comparison with other - O O
CHLORINATED synthetics, these lubricants

HYDROCARBONS are as thermally stable at

1 840* F., as are silicones and The "n" values range from 1 to 8, each

PHOSPHATE petroleum hydrocarbons at with linkages in various combinations of the
ESTERS 740* F., and present com- ortho, meta and para positions. The various

F I mercial diesters at 5400 F. isomeric polyphenyl ethers are all good lubri-
-100 0 100 300 600 900 Their useful temperature cants: they show heat stability within a

range exceeds all other narrow range (the 7-ring ether decomposes
fluids by 1000 to 4000 F. only 200 F. higher than the 4-ring ether; a

Their chemical stability, physical properties, 5-ring appears to have the optimum thermal

and lubricity recommend them for a host of stability).
other fluid applications: "hot" hydraulic sys- Varying the chain length does not materially
tems; base stocks for high-temperature and/or affect lubricity or heat stability-as chain
radiation-resistant greases; and heat-trans- length increases so does pourpoint, and, con-
fer fluids. versely, volatility decreases. A 7-ring meta

Until development of the polyphenyl ethers, ether boils at 11500 F., has a pourpoint of

the calculated* useful life of the best synthetic 700 F. Chemically "tailoring" and blending
lubricant was a scant 18 minutes at 9000 F. can provide optimum lubricant properties.

Presently used synthetic lubricants would be While the properties of these fluids may solve
effective for only 6 seconds to 3 minutes at many needs, the chemical expedition which
this temperature. Polyphenyl ethers, how- found them set out to answer the specific
ever, would have useful lives of 20-80 hours problem of advanced turbojet engine and ac-
at 9000 F. cessory lubrication. Turbine bearings, sur-
*Based on the activation energy derived from isoteni- rounded by hot gases, must be kept clean,
scope data. cool and smooth-spinning. (Please turn page.)



SYNTHETIC FLUIDS FOR

SPACE-AGE ENGINEERING

Monsanto has had 15 years' experience in
the development of synthetic fluids and

V lubricants; currently markets over 20 fluids
with applications that range from electronic
coolant-dielectrics to fire-resistant hydraulic

Photo Courtesy Pratt & Whitney Aircraft fluids for jets and radiation-resistant fluids
for nuclear power plants.

Test rig parts for evaluating thermal and oxidative stability
and lubrication properties of jet engine lubricants show how If you require a fluid or lubricant for special
a polyphenyl ether (left) leaves the rig parts clean, free of use in an application of high stress, contact
deposits, and with no evidence of wear.Photo at right shows Monsanto.Thematerialyouneedmaybe
deposits and general condition of parts using one of the Mosno. h aeia o edmyb
best synthetic lubricants prior to development of polyphenyl readily available or within "easy chemical
ethers. Both tests were run at a bearing temperature of 500' reach." Write or call: MONSANTO CHEMICAL
F. for 100 hours at a speed of 10,000 RPM. COMPANY, Department 02-A, C Building,

St. Louis 66, Missouri.

Between Mach 3 and Mach 4, the skin temperature of craft Monsanto Space-Age
in sustained flight at 40,000 feet can rise to 9000 F., the
temperature where steel glows red. In the lubricant reservoir, Projects for Government
the polyphenyl ethers withstand this stress. Consequently,
for speed brakes, hydraulic controls, fuel pumps and other and Industry
internal moving parts, polyphenyl ethers can cope with the
"heat barrier" to provide reliable performance. * High-Temperature Hydraulic Fluids

Monsanto's polyphenyl ethers are a new link in the design * Coolant-Dielectrics for Electronic Equipment
chain leading to advanced engines and weapons systems * High-Temperature Plastics
with a minimum of "compromise" for lubricant and hy-
draulic fluid limitations. In present systems just "getting PImprovedNitrogenOxidizersforSolid
by" with marginal performance of earlier lubricants, the
polyphenyl ethers can provide greater reliability. * Fire-Resistant Structural Plastics

* Hydrocarbon Fuels for Jets and Missiles

* Fire-Resistant Hydraulic Fluids for Ground-
Support and Missile-Launching Equipment

* Radiation-Resistant Heat-Transfer Fluids

* High-Temperature Lubricants and Additives

* Radiation-Resistant Reactor Coolant-
Moderators

* Intermetallic Semiconductor Materials

* Pure Silicon for Transistors, Rectifiers, Diodes

* Ultra-Fine Metal Oxides

*Materials for Vibration Damping

* Heat-Resistant Resins for Laminating
and Bonding

Inorganic Polymers

- High-Energy Solid Propellants

You are invited to work with Monsanto on

your materials needs in the above fields.



Reserve Issue Advice for Americans zine, far too many seem to have the
Gentlemen: Congratulations on the Gentlemen: I wish to congratulate same complaint. Those I have talked
special section, "New Accent on the Claude Witze on his editorial com- with or corresponded with have a great
Air Reserve Forces," in your July 1960 ments in "Airpower in the News" and unappeased appetite for the sub-
issue. in the July issue. I was particularly ject matter normally under discussion

The excellent manner in which you impressed with "Advice for Bureau- in our magazine. They feel, however,
have presented the complete picture crats," "We Can Be First," "Dr. Teller that they miss something vital in each
of air reserve forces management will Speaks Up," and "How Many Rus- article they read due to the technical
assist immeasurably in clarifying what sians?" There are thoughts under these language used. Not all articles, of
the Air Force plans to do and the titles which should in some way be course, mainly those in the SPACE
methods it proposes to employ to not communicated to every thoughtful DIGEST section.
only your thousands of readers who American. I wish I knew how to do I do not intend to imply that I speak
are members of the air reserve forces that, for I think our security and, in- for any other AFA members but myself
but the general public as well. I am deed, perhaps our survival depend and those of my Squadron who have
sure that reservists throughout the upon it. discussed this with me. However, I am
country will read this issue with par- At any rate, Mr. Witze must have sure that you will find that the greatest
ticular interest. . . . the great personal satisfaction of know- percentage of our members are men

Maj. Gen. Robert E. L. Eaton ing that he is doing his part, which like ourselves, who want desperately
Ass't Chief of Staff for Reserve few of us are, I fear, toward advising to understand, who devour each arti-

Forces his fellow Americans of essential facts cle, only to discover that most of what
Washington, D. C. and ideas concerning the topic which they are reading is over their heads.

concerns them most today-their se- Here's hoping that our editors will
Gentlemen: . . . The excellent cover- curity. take heed and have pity on us, and
age given to our Air Force Reserve Lt. Gen. Ira C. Eaker, publish for the majority, rather than
story is appreciated. This will help USAF (Ret.) the few.
reservists realize the important role Washington, D. C. Ira M. Jacobs
they play in air defense. Mitchel Squadron, AFA

Lt. Gen. J. H. Atkinson Balanced Fare Hempstead, N. Y.
Commander, ADC Gentlemen: . . . I am disappointed in
Ent AFB, Colo. the magazine in general. I have found 0 The problem cited by Readers

an occasional article of interest, but McClain and Jacobs is one of which
Our Air Defense the general impression has been one the editors are well aware. Our reader-
Gentlemen: I've just read Ed Mack of ponderous technical studies de- ship has a iwide range of technical
Miller's article, "The Day NORAD signed mainly for general staff officers. competence and the problem of "talk-
Went to War," [August '60] and wish I have a degree in journalism, and I ing down" on one hand or "talking up"
to convey my thanks for his efforts on think I have some basis for consider- on the other is a serious one. We feel
behalf of air defense. ing the magazine too dull. I am sure strongly that reduction to the least

Exercise Desk Top III was but an- you will disagree, and the magazine common denominator is not the an-
other in a continuing series of drills probably meets the needs of the great swer, however. We try to present a
designed to sharpen the decision-mak- bulk of its readers, but I think it needs balanced fare-not all meat and po-
ing skills of our NORAD commanders more life, more pictures, and more tatoes, not aill appetizer or dessert.
at all levels. With new and varied personalities in it. . . . -THE EDITOR1S
problems in providing aerospace de- Warren C. McClain
fense for North America being posed Palm Desert, Calif. To Meet the Challenge
by the Kremlin and their mounting Gentlemen: I have always had an in-
number of threatening weapon sys- Gentlemen: I have long had the desire terest in aviation and related fields,
tems, it seems to me that it is inthe to write, to add my plaudits to the and as I grew older my rather super-
area of decision-making that our great- multitude, concerning the general ex- ficial interest deepened to include the
est need lies. Expressions such as time cellence of our magazine. I do so now, problems presented by the dawn of
compression and zero warning have although I must confess the motivat- the nuclear age and the ever growing
little meaning in themselves, but they ing force in this instance is a complaint. menace of the Soviet sphere. I felt
mark a new era of responsibility for As membership chairman of the it was my duty as a citizen to keep
the military commander. He may well second largest Squadron in AFA, I am abreast of events in this area, and AFA
find that upon his judgment rests the naturally in closer contact with more seemed to me the ideal way of ac-
survival of his country's citizenry. . . . individual members than your entire complishing this. AFA, I feel, is doing

Cen. Laurence S. Kuter staff might see or talk with in an entire an incomparable service to its mem-
Commander in Chief, NORAD year. While all are in general agree- bership and to the country. I can only
Ent AFB, Colo. ment as to the excellence of the maga- (Continued on following page)
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Systems competence in MAl
design, implementation, AIR CONTINUED
structural construction,
installation, operation,
training, and regret that more do not listen and be- limited wars by an efficient nonnuclear

LLW maintenance of: come aware. force aided by a modernized Military
I have read many of the articles Air Transport Service. From the

- published in your magazine with re- above one must conclude that it is im-
spect to defense problems, and I have possible to put a price tag on national
also tried to keep aware of the contem- survival, nor is it necessary to do so.
porary literattre. The picture I must Leading economists such as James
say is not at al reassuring, yet in spite TobinandGerhardColmassertthat

I- of all this, the extent of the public the primary efforts mentioned above
apathy is a dismal and a frightening are well within the capabilities of our

1. Space surveillance prospect. . . . economy.
systems It is too common an occurrence in Perhaps more important than these

our society to regard the Russian rev- obvious material things is something
olution as the true spirit of this pro- less substantial materially but of vital
gressive age-yet these people fail to spiritual significance; this is a rededica-

.. realize that it is not the revolution of tion to a national purpose, a reawak-
the Soviet, the dialectic of Marx and ening within every one of us of the
Lenin, but rather our system of gov- spirit that made our nation great and
ernment that gives free opportunity can bring it to greatness again. This,
to all men to rule and direct them- of course, presupposes that we first

2. Tra usportable elec- selves that is the true revolution of define exactly what our national pur-
tronics systems the Western World, and in this light the pose is. In detail this may vary greatly

Communist doctrine is seen as the from individual to individual, but the
black reaction dating back in fact to core remains essentially constant-this
the Ptolemies. We are living in an age purpose is best expressed I feel in the
that presents problems of a magnitude words of Thomas Wolfe, who wrote:

< and type never before faced by man, "I think the true discovery of America
and the price of failure is in fact not is before us. I think the true fulfillment
only the continuance of civilization as of our spirit, of our people, of our
we know it, but also the continuance mighty and immortal land is vet to

. Istrunnetaton con- of the race. It is axiomatic then that come. I think the true discovery of
s astems strong measures and realistic thinking our own democracy is still before us.

are required. . . . And I think that all these things are
One of the main areas for action in certain as the morning, as inevitable

this sense is that of civil defense, for as noon. I think I speak for most men
here public interest is, for all practical living when I say that our America is
purposes, nonexistent. Russia today Here, is Now, and beckons on before

CA 44 has the most active and modern civil us, and that this glorious assurance is
Li defense organization of any nation in not only our living hope, but our

the world; for example, it is manda- dream to be accomplished. . . ."
4. Telecon eu cations tory that every Russian youth spend A basic and complete change of

several hours a week on relevant civil attitude upon the part of the American
defense study prior to reaching age public is absolutely essential; we must
fifteen. How much time does the aver- return to the pioneering spirit of our
age American teen-ager spend on sim- forefathers and face with confidence
ilar study? Or for that matter, how the challenges of the new age.
much time does any average Ameri- Shall we then not dedicate ourselves
can spend each week on similar ac- to our nation, our people, and our God?
tivity? . . . We must answer this, the greatest

5. Integrated land, sea, Men and women in our armed forces challenge of any age. We, as a people,
and air communica- every day risk their lives to ensure our must be worthy of our destiny, for if
tions systems survival. Can we then not equal in we fail, our memorial shall be a shat-

dedication and purpose and devotion tered and a ruined world.
this example, perhaps best apotheo- Robert B. Wallace
sized in the men of our Strategic Air Lynnfield Center, Mass.
Command, who for over a decade now
have borne the greater part of the Nuclear Tests Rebuttal
responsibility for the security of the Gentlemen: I would like to comment

* L Western World? . . . on Maj. David H. Rust's letter [about

6. Data systems Civil defense, of course, is only one nuclear tests] in the July issue of
facet in the continuum of this total AIR FORCE/SPACE DIGEST. The "cer-
problem, albeit one of the more obvi- tainties" Major Rust mentions only
ous ones. It is essential that provision be serve to indicate the ignorance of many
made to expand our missile program, people who should be better informed
to provide for airborne alerts, to pro- on the subject of nuclear weapon tests.
vide for more sophisticated manned First of all, the allegation that nuclear
delivery systems. Provisions must also weapon test will inevitably lead to

CABLE* ALPHA DALLAS be made for dealing with the so-called (Continued on page 15)
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Alpha provides positive systems project execution

Alpha's Project Executive deals directly with the customer and has complete authority, responsibility, and accountability for the timely
execution of the project. This unique organization structure provides complete coordination of systems management and engineering
within the assigned project division. It provides your executive and Alpha management with quick, direct access to the facts on project
status and performance.

CORPORATION
SUBSIDIARY OF COLLINS RADIO COMPANY
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-/ ATMOSPHERE
* When operational, Skybolt ballistic

missiles could ring an enemy with sure
retaliation ... and make any aggressor
think twice.
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AIRMAIL CONTINUED

fatal pollution of the atmosphere is It is extremely dangerous to gamble its own; or, is it still staggering along
demonstrative proof of the effective- with the nation's security with a blind with the old Army Air Corps anthem?
ness of Soviet propaganda-under- refusal to resume tests. In case the latter is answered in the
ground tests will yield invaluable data J. T. Mace affirmative, I would like to make the
and will not result in any harmful West Fork, Ark. following well meant suggestion: Ho\w
contamination. Even surface tests of about starting a drive to get a decent
small weapons will make insignificant Song Contest? piece of music adopted in place of the
contributions to the radioactive debris Gentlemen:... I would like to know old terror? There is now, possibly, a
content of the atmosphere. The second whether the Air Force has a marching, really proper composition that may be
certainty" mentioned, namely, that flying, fighting, or whatever, song of knocking around on the loose. It is

weapons tests consume significant "The Guadalcanal March," from "Vic-
quantities of "irreplaceable" fissionable tory at Sea." All it needs is Air Force
material, again shows ignorance of the words and a change of title to become
quantities involved. Conservative esti- UNIT REUNIONS a classic among American military
mates of nuclear fuel reserves indicate 14th Fighter Group-Sept. 24 music....
that sufficient ore exists to supply the Fairmont Hotel, Florentine Room, San Francisco, A. C. Watts
world's energy needs for over 4,000 Calif. (6:30 p.m.) Shreveport, La.
years. This assumes no increase in Contact: Ed Tindell

power production technology or de- c/oAppleton& Cox 0 There has never been an official141 Battery St.
velopment of methods to produce Son Francisco 11, Calif. USAF song. By tradition they use the
power from nuclear fusion. Army Air Corps' "Wild Blue Yonder."

I fail to see of what value nuclear 96th Bombardment Wing (Reactivated) It is difficult to claim one song as of-
fuel reserves will be if the free world Will host reunion of former unit members Oc- ficial overnight. For example, "The Air
allows itself to be conquered by not tober 27-30 at Dyess AFB, Tex. Force Blue," used by the recruitingContact: Reunion Committee
developing adequate nuclear arma- 95th Bomb Group Association office, is a good one, but not many
ment for defense. Every interested Dyess AFB, Tex. people are familiar with it. The AF
person should read the excellent book Band welcomes suggestions and at-
[Nuclear Policy for War and Peace] 769th, 770th, 771st Sqdns., 462d tempts to create an official song, and
by Mr. Thomas E. Murray, former Bomb Group 2t ArFoe if reader Watts has verses written to
AEC commissioner, in which he makes Doteandsiteunknown atpresent. go with "The Guadalcanal March"

Contact: Jerome Boxer
abundantly clear the vital need for 59FranklinRd. they will be glad to look it over-THE
resuming weapons tests. . . . Scarsdale, N. Y. EDITORS

LEAD TIME RUL RESEARCH

CORNELL AERONAUTICAL LABORATORY, INC.
OF CORNELL UNIVERSITY

BUFFALO 21, NEW YORK
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Claude Witze
SENIOR EDITOR

Daddy Is So Rich Committee on Atomic Energy, headed by Senator Clinton
P. Anderson.

WASHINGTON, D. C. The background on this imbroglio provides a fascinating
There is a story current in the Capital, credited to Vice study, largely ignored by the press, in monkey wrenches

Adm. Hyman Rickover, about a young mother who took and how the machinery can become clogged because some
her two boys, ages eight and ten, aboard an aircraft carrier people find it so easy to drop their tools into well oiled
to see their father, who was captain of the ship. They were gears. The case history has the merit, from our viewpoint,
met at the foot of the gangplank by an orderly and greeted of being disassociated from the Air Force, weapon systems,
at the top of it by the executive officer. Finally they went and the entire question of national defense. At the same
to the captain's quarters, where they were served a deli- time it illustrates most of the weaknesses of the decision-
cious lunch, with nice service. When they left there was a making process as it has developed over the past decade.
similar ceremony in reverse with more courtesies from the The basic problem is not complicated. We are working
executive officer and the orderly. As they walked down the hard on research operations in the Antarctic. There are

requirements for electric power at McMurdo Sound, a sta-
tion at the South Pole, and a third point in Antarctica called
Byrd Station. The power requirements are growing. With-
out getting into technical details, even the milkman from
Kenosha and the congressman from Kentucky can under-
stand that meeting this demand with diesel generators pre-
sents a problem in logistics. There are no oil wells and

Maurice H. refineries on the ice cap. There are only three or four
months in a year when resupply operations can be carried

Stans, out before 150 men are locked up in their bases for eight
Director, months of Antarctic isolation.

Here we turn to arithmetic. It is the Navy that is charged
Bureau with the logistics mission-the job of moving all supplies to
of the the Antarctic stations. Eighty percent of this transportation

requirement is to provide oil for heat and power. The cost
Budget. of fuel oil at McMurdo runs from $1 to $3 a gallon. At the

South Pole and Byrd Station it is from $7 to $10 a gallon.
At the Pole and Byrd the fuel is flown from McMurdo,
where it already is expensive, and parachuted to the sites
in fifty-gallon drums. Each drum costs $7.10. There are
four on each drop pallet, and each pallet costs $139.28.
Each pallet is tied to a parachute valued at $56.25. None
of this equipment can be recovered, and the taxpayers,

dock one of the boys looked up with a fully reasonable whose interest everybody is trying to protect, are spending
question: "Mother," he said, "why is daddy so rich and we more than $4,000 per plane load to scatter this stuff over
are so poor?" the snow and ice. On top of this, it takes 6,000 gallons of

Apart from the fact that it would delight fans of Art aviation gasoline to deliver 3,600 gallons of diesel fuel.
Linkletter, this yarn is not funny. It was used this spring, Then, in addition, there are the mishaps inherent in this
for example, to point up the absurdity of the financial bot- kind of perilous operation. From the start of Operation Deep
tleneck that has delayed work on a program of nuclear Freeze I through Deep Freeze V we have lost the lives of
power plants for use in the Antarctic. The project is essen- seventeen men, seventeen aircraft, and thirteen ground
tial from the standpoint of simple economy, technological vehicles. The lost airplanes and vehicles cost $10,481,000.
progress, and international prestige. It has been held up It has been estimated that the end of this demand for trans-
because the Bureau of the Budget insists it cannot be started portation of fuel oil to the Antarctic would result in the
unless the Navy can find the money. The Navy cannot do saving of lives, equipment, and money on the order of $80
this without sacrificing some activity or system more essen- million over the next twenty years and still allow for the
tial to the Navy's prime mission. It appears that the pro- funding to pay for design and installation of atomic power
gram was broken loose in early August with an announce- plants.
nent by the Atomic Energy Commission that the Martin All of these facts, offered in testimony by competent wit-

Company has been selected to design a reactor and test- nesses from the Atomic Energy Commission and the De-
operate the plant at McMurdo Sound. From exchanges en- partment of Defense, are on the record. They were given
tered in the Congressional Record it appears that this came to the Joint Committee on Atomic Energy at hearings held
about only as a result of some blasting efforts by the Joint (Continued on page 21)
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Bell's ih PERformance NAvigation System--symbolized.

HIPERNAS!

It can pinpoint a long-range missile on target. Guide a tile that a whole family of related systems has been
satellite or space ship to any point in the universe. engineered for application in any environment - sea,
Regulate the predetermined course of a surface vessel sky, or space.
or submarine to any spot on the seven seas - by any The system introduces new Bell BRIG gyros. Its
route, however circuitous. accelerometers and digital velocity meters are already
In manned vehicles, it will give exact position - even operational in missile and space guidance systems.
without an atmosphere - independent of gravity, sea, Hipernas - and many other systems such as the Air
wind, and weather conditions - without fixes on hori- Force GSN-5 and the Navy's SPN-10 All-Weather
zon or stars - after days and weeks of travel. Automatic Landing Systems- typify Bell's capabil-
This is Hipernas, a self-compensating, pure inertial ities in the broad field of electronics. This diversity of
guidance system developed by Bell's Avionics Division. activities offers an interesting personal future to qual-
Designed for the U.S. Air Force, Hipernas is so versa- ified engineers and scientists.

Avionics Division

(BBELL AEROSYSTEIS COMPANY

BUFFALO 5, N.Y.
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(onsistently successful flight
performance in Project Mercury
confirms unsurpassed reliability
of THIOKOL solid rocket motors.

Time after time, NASA's workhorse, Little
Joe, has soared into space, checking out
the workability of materials, propulsion and
escape systems, and reaction of research
animals to the environment of space flight.

Pollux, Recruit, Castor-solid rocket mo-
tors from THIOKOL's Elkton and Redstone
Divisions-have unfailingly provided the
thrust and power for Little Joe in its devel-
opmental flights.

THIOKOL's record of propulsion reliability
in the spatial program is long and brilliant,
reaching back to the X-17 which flew suc-
cessfully in 96% of its launches, and to Little Joe has carried this research and de.

velopment capsule and research animals
earlier research vehicles. to varying altitudes to obtain engineering

In NASA's Little Joe series, THIOKOL and medical data prior to launching man
booster motors in various configurations into orbit with subsequent safe recovery.

The reliable THIOKOL solid rocket motors
have developed up to 250,000 lbs. thrust, used in these missions are virtually off-
today's ICBM class. Smaller THIOKOL rock- the-shelf items and are available to other
ets have been used to free escape capsule research groups.

from booster.

'*'~Chemical Corporation
® BRISTOL, PENNA.

Plants in:

TRENTON, N. J.; MOSS POINT, MISS.; DENVILLE, N. J.; ELKTON, MD.; HUNTSVILLE, ALA.;
MARSHALL, TEXAS; BRIGHAM CITY, ITAH.

Registered trademark of the Thiokol Chemical Corporation
for its liquid polymers, rocket propellants, plasticizers, and other chemical products,
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AIRPOWER IN THE NEWS CONTINUED

in March and April of 1960. With them on the record, on his bureau does not set ceilings, and that it does not make
May 17, 1960, more than a month after the hearings closed, war plans or propose war strategy. These are matters de-
the Bureau of the Budget disclosed it had asked the De- termined by the Joint Chiefs of Staff, he says, and there is
partment of Defense to review the advantages of nuclear no dollar limitation set. Then:
reactors in the Antarctic. "But we do feel . .. that our responsibility is to see that

Now the Director of the Bureau of the Budget is a man the money that is spent on defense is spent effectively and
named Maurice Stans, who is a big game hunter and ac- efficiently, that there is no more overlap than is necessary,
countant of renown. A kindly profile of this public servant that there are no gaps in the programs, that we get 100
in a popular magazine recently quoted him as saying: "The cents of value for every dollar spent on defense.
psychology that the government can spend unlimited "That is the basic purpose of the review function of the
amounts of money without anyone having to pay for it is Bureau of the Budget, to ask questions and to challenge
one of the least rational of our times." At this point the programs on the basis of the knowledge and experience of
type, next to a big picture of Mr. Stans in his trophy room, our people over the years with respect to the defense
ran out. If the Director of the Bureau of the Budget knows budgets."
any person in public life or out, military or civilian, Repub- The final decisions, Mr. Stans says honestly, are made
lican or Democrat, Communist or capitalist, who is under by the President, after his bureau has challenged programs
the influence of this psychology, that person was not named, already supported by the Joint Chiefs, the National Secu-
Either the reporter ran out of space at an unfortunate spot, rity Council, or a Joint Congressional Committee. At this
or Mr. Stans is shooting straw men just as adeptly as he writing the Senate is in session for its extraordinary post-
does giraffes, antelope, and other fauna of the jungle. Convention meeting, and the whole town is watching with

The request of Mr. Stans that the whole question of interest as these challenges are brushed aside, a piece at a
atomic power for Antarctic stations be reviewed was made time, by the demands of the political campaign.
known to the Joint Committee on Atomic Energy after (1) The combined efforts of Democrat John Kennedy and
the committee hearings showed substantial economic ad- Republican Nelson Rockefeller now appear to have made
vantages would result from the atomic power program, (2) defense a potable election issue, as outlined in the party
813 million was added to the authorization bill to start platforms on pages 6 and 7 of this issue. There are signs
\vork on the program, and (3) the report calling for the that this is known at the White House, where the Presi-
Use of nuclear power was approved by the National Secu- dent, who makes the final decisions, has denied there is a
rity Council. If the committee, its technical witnesses, and freeze on expenditures for defense. "The proposition," he
the NSC adheres to a psychology that nobody has to pay said, "hasn't even been put before me in those terms at all,
the bills, that is a fact known only to Mr. Stans and does whatsoever." Well, if it hasn't, that must be because Mr.
not appear in the published record. Stans and his staff say the money is "available for future

The project was broken loose in early August by Senator requirements" instead of "frozen."
Anderson and his colleagues, Senator Henry M. Jackson The man who is making an issue out of this is the Demo-
and Representative Chet Holifield. The committee told Mr. cratic vice presidential nominee and majority leader of the
Stans: Senate, Lyndon B. Johnson. He has, in effect, accused the

"It is incomprehensible to us that the Executive branch White House of "unfreezing" $476 million and keeping
has still not formulated definite plans for the project and $621 million on ice, while giving in to the party platforms
has not taken any positive action to start work on the plants. as little as possible. The common Democratic opinion in

"We are very much concerned with the lack of initiative Washington, here at mid-August, is that more money will
and responsibility shown by the Budget Bureau in regard be made available between now and Election Day, the
to this project, and with the consequences of the loss of a amount to be determined by the degree of political heat
whole year if responsible action is not taken immediately." put on by party orators, aided from time to time by people

The whole year will not be lost, thanks to the commit- like Khrushchev or Castro. "The effort," said one informant
tee's pressure, but the Martin Company now faces the on Capitol Hill, "will be to fuzz the picture as much as
tightest timetable ever forced on a contractor undertaking possible, with the Budget Bureau and the Defense Depart-
development of a new reactor. The announced contract, for ment both scraping hard from now until November."
the McMurdo Sound power package, still remains to be What makes the political picture interesting at this point
negotiated. It will be for a fixed price of not more than is the situation among the Republicans. If they hold a tight
83,950,678. purse they are in danger of repudiating the Republican

platform. If they loosen the strings they are in danger of
The Political Challenge repudiating the President and thus trip over a real tight

rope-the one that restrains his "feelings of indignation"
The affair of the Antarctic atomic power generators and when people criticize his defense program.

the delay of nearly three months forced on the program by In the initial move, so far as the Air Force is concerned,
Budget Director Stans provides truthful and dramatic back- there are cautious words about some of the additional
ground for examination of other projects, some of them money provided by Congress for airborne alert capability,
more vital to the nation's security. "Mere parsimony is not development of the B-70 Mach 3 bomber, and the Samos
economy," wrote Edmund Burke. "Parsimony requires no satellite program. No substantial improvement in effort is
providence, no sagacity, no powers of combination, no indicated.
comparison, no judgment."

As Director of the Bureau of the Budget, Mr. Stans at- The Needs of Our Time
tends meetings of the National Security Council and hence
knows what the Council wants, including its opinion on Democratic candidate Kennedy's selection of Senator
nuclear power units for the South Pole and weapon sys- Stuart Symington to head a committee on reorganization
tems. The Navy testified that it could not start work on the of the Defense Department has spurred speculation that
nuclear power plant, because it has a ceiling on its expendi- the Missourian is destined to boss the Pentagon if his party
tures. Mr. Stans has said in sworn Senate testimony that (Continued on following page)
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AIRPOWER IN THE NEWS -CONTINUED

wins the election. Meanwhile, the in contrast to his immediate predeces- gested a single, centrally controlled
Senator and his committee are to pre- sors in office, that he has privileges strategic force, but the idea has been
pare a report on "how to strengthen and that the very use of them can rejected in favor of a central planning
the Defense Department and make it make the department "more respon- group to assign nuclear weapons to
more efficient and more responsive to sive to the needs of our time," even enemy targets. Gen. Thomas S. Power,
the needs of our time." if it is not much more. boss of the Strategic Air Command,

Even before the Symington study In this particular case, the problem will head the new group with a Navy
could be organized Defense Secretary is the one created by the Navy's Polaris officer as his deputy. The Joint Chiefs
Thomas S. Gates, exercising power al- missile system, which is a weapon des- of Staff will make final command de-
ready vested in his office, made what tined for use on strategic targets. The cisions.
he has called the most important de- Air Force has been concerned about Mr. Gates says this is not a compro-
cision of his Pentagon tour. It is not the certainty that target planning by mise, worked out by his staff to placate
the first time Mr. Gates has illustrated, the two services would overlap. It sug- an interservice clash, but it certainly

has the earmarks of one, designed to
keep all three branches of the armed
forces in the strategic pool. It also can
be viewed as an adoption of the USAF

rmng gproposal with a wrinkle that will
WELC E BACK silence Navy apprehensions, real or

false. It is of almost equal interest that
the action was taken, about a yearA IR F 0R C E! after the Air Force raised the question,Aa just as the Democratic candidate and
the man who may replace Mr. Gates
as Defense Secretary are about to draft

YOU CAN REFUEL AGAIN AT a program for some kind of reorgani-
SOUTHWEST AIRMOTIVE - DALLAS zation. And there is some similarity

01 between Mr. Gates' solution to his
For the 8th time in 9 years, we quandary and the known opinions of
havereceivedtheMilitaryPetro- Mr. Symington. The Senator, himself

oo 0 . SupyAeo once Secretary of the Air Force, has
leum Supply Agency contract to publicly called for a reorganization

0 0 service transient military aircraft along functional lines, with separate
0 around-the-clock at Dallas' Love forces for major missions: retaliatory,

Field. defense, limited war, and logistics.
o a Last February he introduced a bill

Our big Texas-type hospitality mat that seeks to retailor the military forces

is back in place for you, along in keeping with a single over-all war
i bplan. It favors more unified commands,

for one thing. Mr. Symington has said
the services are "in active competition

Conventional & Jet Fuels in weapons systems, in the bidding
for skilled personnel and in the strug-

Complete Ground Handling Gear gle for the most desirable engineering
and production facilities." He has de-

Starting Units plored the existence of four air forces,
two land combat forces, and the fact
that everybody is trying to get in the

Flight Ops Room space act.
Mr. Gates, as the first strong De-

Plan 62 Direct Line to Carswell fense Secretary of the Eisenhower Ad-
Flight Service ministration, probably can do some-

thing about each of these problems if

Restaurant he works long enough and hard enough
to lick them. But the fact that he can
do this, as he compromised in the case
of the strategic target planning prob-
lem, does not mean further reorgani-

Military Rates At Nearby Hotels zation is not needed. Charles E. Wilson
and Neil McElroy parried with some
of these things too, and the results
did not eliminate any of the grumbling.

,J ets Congress can't legislate the appoint-
ment of competent people to adminis-
trative jobs. Good organization can

Southw est Airm otive Com pany protect us to some extent from the in-
competent ones.

LOVE FIELD * DALLAS, TEXAS (Continuedonpage25)

22 AIR FORCE Magazine * September 1960



Jk

4r

AN ACHIEVEMENT IN DEFENSE ELECTRONICS

AN/FSA-12--First to detect and process
3-D radar data automatically

The first equipment to successfully automate and plug-in wiring boards have been improved.
the processing of three-dimensional data direct New ideas in data storage and digital circuitry
from a working radar, the AN/FSA-12 (XW-1) have been applied.
has operated since 1958. This detector tracker has This experimental model continues to be a prov-
enabled General Electric to develop many im- ing ground in research and development of ad-
proved radar techniques and equipment. vanced military electronics. A completely solid

New concepts in correlation and smoothing in state production version of the AN/FSA-12 will
the track-while-scan method have been demon- soon be available for many of our nation's air
strated. Delay lines applied to digital techniques defense radar sites. 176-04

Progress /s Our Most Impomint o'wod

DEFENSE ELECTRONICS DIVISION
HEAVY MILITARY ELECTRONICS DEPARTMENT * SYRACUSE, NEW YORK SENERAL LLL TRH C



Meet the newest

member of the Sabre family

The T-39 Sabreliner is the Carrying four students and a

Air Force's first twin-jet utility crew of two, it functions as a

trainer. Now in production, it radar, navigation, or jet-profi-

carries on the heritage of North ciency trainer.
American Aviation's renowned In performance, the Sabre-

Sabre aircraft-the F-86 Sabre liner rivals commercial jet air-

Jet and the F-100 Super Sabre. liners. Two Pratt and Whitney

Designed and built by North J-60 (JT-12) engines, with a

American for the Air Force, the thrust of 3000 pounds apiece,
versatile Sabreliner now is un- give it a cruising speed of 500

dergoing FAA certification that miles an hour at 40,000 feet,
not only meets all military re- well above most weather. It can

quirements but also civil speci- fly 1500 nautical miles without
fications. refueling, and can land or take

An important consideration off at the airport of almost any
in designing the Sabreliner was city.
economy of operation. The re- With its wide range of capa-
sult is a highly practical air- bilities, high performance, and

plane not only when flying, but low cost of operation, the T-39
also during servicing and main- Sabreliner promises to be the
tenance. Air Force's compact workhorse

A wide range of capabilities of the jet age.
makes the Sabreliner a highly
versatile and hard-working

member of today's Air Force. NORTH AMERICAN AVIATION,INC.

THE T-39
SABRELINER



AIRPOWER CONTINUED

Shelters vs. Pools
From time to time there are dis-

couraging signs that the American
people do not realize what kind of
times they are living in. A particularly
revolting example appeared recently
in a small newspaper on the outskirts
of Washington. The County Council
of Montgomery County, Md., was con-
sidering some form of special tax re-
lief for home owners who provided
their own fallout shelters as part of the
civil defense program.

"Just why a bomb shelter should be
favored taxwise over a swimming pool "AN UNDERSTANDING
that is used only in the summer; over
anair-conditioning installation that lies AIRPLANE"idle all winter, or even over an extra
bedroom to be held for grandma and
grandpa when they get too old to keep
house," is something the local editor
says he cannot understand.

Well, the answer is that the fallout
shelter is necessary to survival. There
have been comments in this magazine
before about the viewpoint that we
can't "afford" adequate defense in the
midst of a consumer economy that will
put a billion dollars into private swim- p
ming pools this year. This is the first
time we have seen it suggested that
there may be a public interest in more
private swimming pools, aninterest STUDENT PILOT LEARNS A LESSON-THE EASY WAYjust as vital as survival itself.

Despite such vagaries as those His approach low, an Air Force cadet hits the throttle. Suddenly-instantly-he's
of the perplexed Maryland editor, nose-up, hurtling skyward again for another try. Key to the instant power: Cessna
there are signs that the entire civil de- T-37's thrust attenuators, "confidence builders" that permit thrust reduction while
fense question is due for a sharp exam- engines race on, restore engine thrust at a touch of the throttle. Good reason-one of
ination. The most encouraging thing many-why the Air Force has selected the T-37 as its standard intermediate jet trainer.
is that the new Chairman of the Joint
Chiefs of Staff, Army Gen. Lyman L.
Lemnitzer, is on record as recognizing
that civil defense is part of the deter-
rent. The sharp truth is that it must
become a military mission. The gen- Military
eral has told the National Association Division,
of Civil Defense Directors the "fast- Wichita,
moving events of current history" are Kansas
making clear a new interrelationship
of military strength and civil defense.
They are no longer separate areas.
Both are "essential elements of our na- Although the suggestion will be met and capability, these forces will have
tional military posture." And "all of us with expressions of horror in some suitable field equipment at their dis-
charged with national security must circles, the National Guard and Re- posal. Possibly more important, in view
give searching attention to the most serve forces are getting prominent of the public apathy typified by our
elemental of our security objectives- mention in early consideration of the Maryland editor's lack of comprehen-
preserving the lives of our people." civil defense reformation. There are sion, is that once the Guard and Re-

As a result of General Lemnitzer's some Army Guardsmen who still think serve have the mission there will be
approach the Army is reported to be they may fight another var in Flanders a new drive behind the effort. No-
abandoning its traditional attitude that Fields, and that the citizen soldier body, not even a congressman or an
civil defense is not its responsibility. again will shoulder his musket. More editorial writer, will tend to scorn a
In the event of a nuclear attack it is realistic observers say the Guard and Guard or Reserve mission, carried out
obvious that military control will be as Reserve forces may perform their only on US Army orders.
essential. The Army, supported by and most valuable service right in their The costs will be immense but more
USAF logistic capability, is the only own communities in the event of nu- essential than swimming pools, air con-
organization we have that is competent clear attack. ditioning, or an extra bedroom for
to do the job. In addition to their military training grandma and grandpa.-END
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electrical en ergy While the prime moving forces change as man

moves his vehicles from the highway to the sky

and on into space, the all-important auxiliary power

continues to be electricity. Jet, rocket and missile

for th e contractors who are in need of reliable units for

the accurate release, transformation and control

of vital electric energy can turn to Delco-Remy

for certain on-time delivery, whether the quantityneeds of mot1ion be measured in tens or ten thousands.



CA

Why? Because Delco-Remy electrical systems have Delco-Remy's research and development program on electrical

proved their dependability for half a century. Be- components of high reliability for advanced weapon systems

currently includes * Sensors * Servo Systems * Power
cause new concepts and new techniques have been Sources * Power Generators and Converters * and Precision
evolved as our Applied Science and Electrochemi- Miniature Relays

cal Research Departments continually meet new
challenges. Because we have the tools for research,
for testing, for production-the talents of outstand-
ing physicists, chemists and engineers-and the From the highway to the stars
professional atmosphere in which they can flourish. DIVISION OF GENERAL MOTORS. ANDERSON, INDIANA
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the foriiiation of
AJERILOSPACE
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a n.Iiew and v/ital1 force
engaged in
acce ler atiliU

the adiencement
of space seence
and technology



Aerospace Corporation has been responsibilities for the Air Force's These will include: The Atlantic
brought into being to serve the United missile-space programs include the Missile Range in Florida; The Pacific
States government by concentrating performance of a wide range of Missile Range in California; The
the full resources of modern science scientific, technical, and administrative Rocket Engine Test Site at Edwards
and technology on rapidly achieving tasks. Air Force Base in California; and
those advances in space systems indis- The corporation will conduct exten- numerous other missile test facilities
pensable to the national security. sive laboratory and field activities sponsored by the government in

The corporation is non-profit, will aimed at advancing the state-of-the-art cooperation with private industry.
share the findings of its research and and will augment these research and THE PEOPLE who make up Aero-
laboratory experiments with all development activities by coordination space Corporation have been selected
appropriate organizations involved in with industry, universities, labora- from industry, universities, and
the government's missile-space pro- tories, and other agencies. It is in- government. They constitute a cross-
gram, and is not organized for tended that this combined effort will section of highly-developed engineer-
manufacturing purposes. push forward the boundaries of tech- ing and scientific skills in the missile

The immediate responsibility of nology on a broad front to fulfill mili- and space fields.
Aerospace Corporation is to aid the tary and other national requirements. Extensive recruiting will continue as
United States Air Force in bringing Aerospace Corporation will study the new corporation assumes more and
about the best possible ballistic missiles the application of the advancing tech- more responsibility. From the outset,
and military space systems on a con- nology to military weapons, support the corporation is built on a foun-
tinuing basis and within the shortest systems, and other systems serving the dation of proven scientific competence,
possible time. national need. These studies will imagination, and objectivity.

In addition, it may furnish the culminate in preliminary design and in THE OPPORTUNITY awaiting
National Aeronautics and Space Ad- recommendations for development those scientists and engineers who
ministration and other governmental programs. qualify to join Aerospace Corporation
agencies appropriate services whenever Aerospace Corporation will then is equalled only by the magnitude of
its participation in space exploration assist the Air Force or other appro- the corporation's mission - magnitude
and related activities is desired. priate government agencies in es- mirrored by the highly advanced na-

THE MISSION of Aerospace Cor- tablishing space programs and in ture of the programs in which Aero-
poration, according to the Secretary of bringing the force of American indus- space Corporation is engaged.
the Air Force, encompasses "the field try to bear in carrying them out. Once Typical systems projects include:
of ballistic missile and space programs. development is initiated, Aero- advanced ballistic missiles; advanced
Within this complete area, it has the space Corporation will assume military space boosters; recoverable
responsibility for advanced systems responsibilities for the broad technical boosters and satellites; space defense
analysis, research and experimentation, aspects of these new programs through systems; early-warning satellites;
and initial systems engineering. It will their critical phases. reconnaissance satellites; communica-
also exercise such general technical THE FACILITIES of Aerospace tions satellites; and manned satellite
supervision of ballistic systems as is Corporation include a research and de- systems.
appropriate. In special cases, and with velopment center located near the Los Typical research programs concern:
the consent of the Secretary of the Air Angeles International Airport and nuclear propulsion; astrodynamics;
Force, Aerospace Corporation may within easy reach of several attractive magnetohydrodynamics; inertial ele-
assume broader responsibility for an residential communities. ments; millimeter waves; hypersonics;
Air Force military system." They constitute a modern adminis- combustion kinetics; and materials

The new corporation also provides trative, scientific, and engineering research.
support to the Air Force in its effort to headquarters which house some of the Those capable of contributing to
achieve maximum interchange of world's most advanced instrumentation state-of-the-art advances in these and
knowledge with other military services and experimental apparatus. related areas are invited to consider
and among universities, research foun- In addition, the operations of the advantages of becoming a part of
dations, and the scientific community Aerospace Corporation will be directly the new Aerospace Corporation. Their
in general. supported around the globe by a vast resumes should be directed to:

THE FUNCTIONS of Aerospace array of resources created by the Mr. James M. Benning, P.O. Box
Corporation in carrying out its government over the past six years. 95081-D, Los Angeles 45, California.

AEROSPACE CORPORATION 2400 East El Segundo Boulevard * El Segundo, California



The Arnolt name s one. familiarto e men

responsible for major advances in air and space

technology. Vital ground support and ground

handling equipment is competitively-produced by

the Arnolt Corporation-and consistently proves

completely reliable in service. throughout the

world.

HST2 Dual Hydraulic The experienced engineering and research staffs CPT6 Cabin

Systems Tester at Arnolt are available to assist in your problems-. Leakage Teser

Write today for MEN AND MACHINES-a bro-

chure outlining the manufacturing facilities ready

to serve you!

ARNOLT
HCT-7 Test Stand, CORPORATION HSU-1A Bomorc Hydraulic, Electronic

Fuel Transfer Pump General Offices: Warsaw, Indiana Flight Control Missile Tester

Sales Offices: Chicago, Ill.; Washington, D.C.;
Indianapolis, Indiana



For Control of Accidentally Ignited Missiles...
Afire Detector and Water Injection Nozzle

One example of Grinnell
collaboration with the
Armed Services in the
interest of Fire Protection

Missile storage, particularly aboard
naval craft, creates critical problems.
So Grinnell and the Navy collaborated
on the development of this Fire
Detector and Water Injection Nozzle.
This device is actuated by shock
waves should fire start in a missile
booster. Then, almost instantaneously,
the nozzle delivers a stream of water
to control or extinguish the burning.

Another recent development, already
in operation, is the Grinnell light-
actuated Primac system* for high
speed extinguishment in solid propel-
lant processing

The same experience in solving tough
fire problems is available to you. Let
Grinnell be responsible for the fire
protection on your next installation -
whether it requires standard equip-
ment or special development work.
Remember, Grinnell's specialty is fire
protection . . . with a background of
successful research, engineering,
manufacturing and installation for
90 years. Grinnell Company, Provi-
dence 1, Rhode Island.

G RINNELL *Patent Pending

Research, Engineering, Manufacturing and installation of Fire Protection Systems since 1870



Introducing mass-produced
quality components
Lockheed Electronics supplies custom quality

from prototype to any quantity

Whatever your need-ten thousand printed circuits Engineering creativity, experience and apractical
or ahalf million memory cores-Lockheed Elec- outlook come together inLockheed Electronics'
tronics offers you years of experience as auser and components. Our objective is quality regardless of
supplier of components. The complete resources of quantity. The Avionics and Industrial Products Di-
the Lockheed complex are available to you for vision's extensive facilities can produce any number
prototype development and quantity production. of units to meet any order requirement. Our design

Mass-produced precision components include engineering staffs are ready to assist you with

printed circuits and assemblies, memory planes, spcaom netrbm.
memory cores, logic modules, potentiometers, FOR DETAILED INFORMATION PLEASE CONTACT:

transformers, transducers, strain gages and force Marketing Branch, Lockheed Electronics Company
washers. All are produced under the most rigid Avionics and Industrial Products Division
quality control supervision-and at commercial 6201 East Randolph Street
pricelevels Los Angeles 22, California



COMPONENTS MADE BY LOCKHEED ELECTRONICS
A. Memory planes B. Logic modules C. Position transducers D. Electronic ceramics

E. Strain gages F. Printed circuit boards G. High temperature strain gages H. Load cells 1. Potentiometers
J. Force washers K. Transformers L. Printed circuit assemblies

* **

MINDING THE FUTURE

LOCKHEED ELECTRONICS
COMPANY

AVIONICS AND INDUSTRIAL PRODUCTS DIVISION
LOS ANGELES, CALIFORNIA

OTHER LEC DIVISIONS: MILITARY SYSTEMS / STAVID INFORMATION TECHNOLOGY ENGINEERING SERVICES



AMERICAN ANNOUNCES:

FASTEST JETS
BETWEEN
CLEVELAND &
LOS ANGELES

FASTEST JETS
BETWEEN
ST. LOUIS &
LOS ANGELES

Quick as you can say American... you're there. Westbound from St. Louis, you can leave

aboard the 707 Jet Flagship (Model 720) .. . at 7:15 p.m. and arrive nonstop in Los Angeles

American's newest addition to its jet fleet. at 8:30 p.m. This is 25 minutes faster than any

You can leave Cleveland at 6:30 p.m., arrive other airline. (All times local.)
in Los Angeles by way of St. Louis at 8:30 p.m. For reservations, call your Travel Agent or

This American jet service is the fastest way to get American ... first choice of experienced travelers.

CALL AMERICAN AIRLINES+
AMERICA'S LEADING AIRLINE



Total cryogenic
control systems
capability for issiles
and spacecraft...

4

AIRESEARCH designs, develops, and oxidizer components and systems 1. Airborne pressure regulator andmanufactures and tests a complete line operating at temperatures ranging from shutof valves for propellant tank.
of cryogenic valves and controls in indi. -420'F. to more than 2000'F. 2. Airborne check valves.vidual packages or complete systems for AiResearch leadership in all of these 3. Ground-to-missile1fllanddrainsys-
missiles, space vehicles and related fields is supported by the most complete tems rtuels andoxidizers.
ground support equipment. cryogenic testing and manufacturing tm for fues dx ier

The superior reliability of AiResearch facilities available. All AiResearch mis- Advenepessrrelantta.
cryogenic systems and components is sile components are designed and quali- an vent valves for propellant tank.
backed up by more than 20 years of fied to meet or exceed requirements of 5. Airborne turbo-pump speed sensors.
experience as the largest producer of military specifications. 6. Airborne liquid propellant shutof
valves and controls in the aircraft and Inquiries should be directed to Con- valves.
missile industries. This capability in- trol Systems, AiResearch Phoenix 7. Ground support pressure regulatorcludes liquid and gaseous fuel Division. and shutof valves.

TNE CORPORATUEN

leesearch Manufacturing Divisions
Los Angeles 45, California * Phoenix, Arizona

SystemsandComponentsfor: AIRCRAFT. MISSILE. SPACECRAFT. ELECTRONIC. NUCLEAR AND INDUSTRIAL APPLICATIONS



Frederic M. Philips
ASSOCIATE EDITOR

The United States piled aerospace Lessons learned from the X-2 David G. Simons in a closed gondola

achievement on aerospace achieve- played their part in the spectacular in his man High II flight in 1957.

ment this month. performances brought off in the X-15 Captain Kittinger himself had set the

*The X-15 edge-of-space research by pilots Walker and White, who previous mark with a flight to 96,000

craft set two new records. NASA test thereby became history's highest and feet in a closed gondola in Man High I

pilot Joe Walker flew the needle-nosed fastest humans. The new records, it earlier in 1957.

rocket plane to a manned-craft speed 0should be noted, far surpassed height The three November marks that

record of 2,196 miles an hour on Au- and speed records set last December went by the boards were these: high-

gust 4 at Edwards AFB, Calif. On by USAF pilots in service jets. But it est flight in an open gondola, 76,400

August 12,crack USAF test pilot Maj. did not supplant them in the inter- feet; free fall before ..opening para-

Robert M. White rode the little ship national record books. Test planes are chute, three minutes and 66,400 feet;

to an altitude of 136,500 feet, also a not in competition with in-service longest parachute jump, 76,400 feet.

new mark for manned flight, in an- craft in that regard. In addition, un- This time, Captain Kittinger free-fell

other test of the Edwards series. like the planes that took part in the for four and a half minutes and from

Both eclipsed records set in 1956 December flights, the X-15 is air re- 84,000 feet. Pre-Kittinger jump mark

in the ill-fated X-2 research plane. leased from a B-52 mother plane was 51,000 feet set by Swiss balloon-

USAF Capt. Milburn Apt set the rather than ground launched. ist August Picard twenty-nine years

previous speed mark of 2,094 mph on *Air Force Capt. Joseph W. Kit- ago.

September 27, 1956, then was killed tinger, Jr., continued his fantastic *Discoverer XIII, another in a

when the X-2 went out on control. He exploits as balloonist-parachusist. He highly successful, two-year-old Air

managed to eject in an escape capsule jumped from an open balloon gondola Force satellite series, scored a vastly

as the plane tumbled tail over nose, some 103,000 feet-about twenty miles significant "first." A Thor-Agena

but apparently lost consciousness be- -above the New Mexican desert on booster placed the satellite in orbit

fore he could parachute to safety. August 16. The exact altitude was not from Vandenberg AFB, Calif., on

The former highest-altitude figure immediately determined. August 10. Next day, the US re-

was 126,200 feet, attained by USAF In the doing, Captain Kittinger trieved a 300-pound space capsule

Capt. Iven C. Kincheloe, also in the broke four decords, three of which he dropped by the orbiting Discoverer.

X-2, on September 7, 1956. Captain himself established last November. This was the first man-made object

Kincheloe was later killed in a jet The ascent bettered the 102,500-foot known to have been recovered from

fighter crash. altitude reached by USAF Lt. Col. outer space. Six times previously such
recovery attempts had been made
after Discoverer launches, but all had
failed.

The capsule, a ninety-eight-pound
half-globe loaded with instruments,
this time fell in the planned recovery
area west of Hawaii. USAF C-119s
and Navrecovery ships aitedthere.
A helicopter from the Navy recovery
vessel Haiti Victory actually effected

the pickup with the aid of circling
Air Force planes and a frogman.

The recovery hastened the day
when men can be recovered from

space. Nearer at hand, recovery of
instruments, animals, and various test
materials would pla a big role inthe
nation's man-in-space program. Dis-

Three test pilots and their record-setting X-15 edge-of-space craft. Left to coverer XIII's recovered capsule,
right, NASA's Joe Walker, USAF's Maj. Robert M. White, and North American's minus instruments, was placed in the
Scott Crossfield. NASA pilot set new speed record for manned flight in X-15 (Cntuen paed9)
this month. Following week, USAF's White flew it to record altitude mark. (Continedonpage39)
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At dash speed, the B-70 will
fly a mile for every breath
you take. From 13 miles up,

the pilot will be able to direct
his VALKYRIE across con-
tinents in an hour and a half.
It represents the greatest
single step forward in
manned weapon systems for
advancing United States air

supremacy.

North American's B-70 is
far more than a new USAF
bomber. It will complete the
awesome deterrent of a
mixed force of missiles
and manned systems.

Power for the VALKYRIE
comes from J93 turbojets
by General Electric ... a
name which is synonymous
with both pre-eminence and
dependability.

mgrss Is Or W st /rPov'r dad

GENERAL ELECTRIC
FLIGHT PROPULSION DIVISION
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AEROSPACE WORLD CONTINUED

Smithsonian Institution in Washing-
ton a few days after it returned from
space.

*The very next day, August 12,
NASA sent a giant communications Left, a flying saucer-
satellite, Echo I, into orbit. The-W 'like arcftg calaler
satellite, an aluminum-coated balloon the Avrocar, a product
as high as a ten-story building, im- of Avro Aircraft of
mediately was put in use as a passive Canada, which is under
relay station for ground-originated USAF, Army test.

radio messages. Less than four hours AVTOLcraft, it is
after its early-morning launching, a designed to hoer

prepared greeting from President cushion of air.
Eisenhower was bounced off Echo I ch oa
from a facility in Goldstone, Calif.,
picked up at Holmdel, N. J., and
played at a news conference in Wash-
ington, D. C.

Echo I was the first of a family of
satellites expected to greatly facilitate
international communications, includ-
ing global "live" television. Radio ex-
perimenters through its early days
bounced signal after signal off it across
the country. Intercontinental efforts
were to follow.

Along with the Transit navigation
satellites and Tiros weather satellite
launched previously by the US, Echo
I weighed in as a genuine contribution
to the peaceful use of space in the Plane of future? Aircraft designer Alexander Karteli said in a recent talk
service of mankind. The satellite, that four generations of planes, soie perhaps like this, lie ahead of us.visible to observers in many parts of
the United States, was expected to
live for about a year. It weathered a
storm of "space debris" a few days
after it was launched.

*Three more Atlas launch facilities
became operational and were turned
over to SAC at Warren AFB, Wyo.,
USAF announced on August 10. They
joined the free world's first operational
ICBM sites at Vandenberg in the com-
bat-ready deterrent force. As if to
dramatize this important development,
on August 9 an Atlas vent 7,000 miles
in a shot over the Atlantic Missile
Range, second longest US ICBM shot.
Longest went 9,000 miles earlier this
year. Russia has dropped a few in the
8,000-plus range in the Pacific.

In a further major advance on the
ICBM front, USAF successfully fired
an operational-type Titan for the first
time at the Cape on August 11. The
"J" model Titan, which had failed in
two previous tries, went 5,000 miles.

*The Navy fired its Polaris stra-
tegic weapon from the submarine U. S. Army Signal Corp SWALLOW AN'USD-4 Combat Reconnaissance Drone
George Washington submerged off the Produced by Republic Aviation-Equipped with Ti Surveillance Sensors
Florida coast twice on July 20 and
once again on July 30. Another try
went awry a few days later. The suc-
cessful shots, each of which distanced
over 1,100 miles, were the world's
first known underwater-launched bal- EXAS INSTRUM ENTS
listic missile flights, although Russia INCORPORATED

(Continued on page 41) 8000 LEMMON AVENUE * DALLAS 9.TEXAS
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NEW WESTERN UNIONSWITCHING CENTER AND TERMINAL EQUIPMENT

LINKS OVER 350AIR FORCE INSTALLATIOlS AROUND THE WORLDI

Western Union's Plan 55 is the heart of the Air of light. The entire network is engineered to give

Force's Aircomnet-global Communications urgent m3ssages prime priority with continuous

System. Operating out of ten major switching automat'c checks to insure proper operation.

centers in the United States, Japan, Hawaii, This is but one of many ways Western Union

England, Spain, and Germany-this 52-million- keeps pace electronically with the ever-growing

mile automatic teleprinter system is com- demand o.' National Defense. These Air Force

patible with other forms of military electronic Centers a.7d other similar facilities operated

communications. Minimum daily capacity is 130 by the military departments will become a part

million words, with speeds of up to 100 words of the Defense Communications System (DCS)

per minute. Messages flash automatically and under tle control and supervision of the Defense

instantaneously . . . literally with the speed Communicalions Agency.

WESTERN UNION... finds better ways to specd if electronically.



AEROSPACE WORLD CONTINUED

is known to be working in this area.
It was, in fact, a month in which

America felt once more like a first- B-47formation
class power that expects to stay that with one plane
way. Only major event on the less missing in
favorable side of the ledger came with traditional
the failure of an attempt to launch salute to a
an unmanned Project Mercury cap- fallen comrade
stile of the sort that will take the na- passesoverat
tion's first Astronaut into space. funeral for Red-

The capsule plunged into the At- downed RB-47's

lantic off the Cape and sank when its Willard G.Palm,Atlas booster blew up shortly after in August 4 rite
liftoff on July 29. The seven Project at Arlington
Mercury Astronauts watched the shot; Cemetery.
if one of them had been in the cap-
sule, it was said, he might well have
escaped death through the nature of "If these men had beei selectcd since mid-1959. ICBM programing to
capsule safeguards. Another such un- six months ahead and trained spe- this point has been accomplished un-
manned shot was scheduled for the cifically for this mission, they couldn't der management of ARDC's Ballistic
near future. have done a better job." Missile Division with participation by

AMC's Ballistic Missile Center and
the Strategic Air Command.Troubled Congo has been the scene ELSEWHERE IN THE AEROSPACE Secretary Sharp sai that it wasof an impressive Air Force airlift WORLD: judgedmoreefficientatthispointin

operation, largest since the Berlin Air- The Air Materiel Command was missile development"to separatethelift of 1948. U assigned management responsibility development and site activation re-By early August, USAFE and for ballistic missile site activation. sponsibilities. Named head of the Bal-MATS aircraft had transported ap- Air Force Secretary Dudley C. Sharp listic Missile Center with responsi-proximately four million pounds of announced the action on July 20, not- bility for site activation was AMC'sequipment and supplies and some ing that it was the result of consul- Maj. Gen. Thomas P. Gerrity.9.000 United Nations troops to the tations by top Air Force commanders (Continued on page 43)new African republic. The cargo in-
eluded about two million pounds of
food.

In addition, brought out aboard US
planes were 2,300 refugees. Most of
these were Belgian, but also included
were nationals of most other major
European nations and a sizable hand-
fil of Americans.

Two MATS C-124 aircraft evacu-
ated 122 Americans to this country
on July 19. Most members of the
group were missionaries or their fami-
lies. They fled so precipitately in the
face of native violence that the entire
122mbrought along only thirty pieces
of baggage.

Taking part in Operation Safari, as
USAF's Congo operation was dubbed,
were USAFE C-180 Hercules trans-
ports, MATS C-124 Globemasters,
and a joint US armed forces aerial
task force of light aircraft and heli-
copters. The latter combed the Congo
for isolated refugees and performed
a variety of utility missions. TI telemetry developments for CENTAUR, MINUTEMAN,

The lightplane and copter flyers TITAN, PERSHING, BOMARC and Project MERCURY.
rat into some odd experiences in iso-
lated locations, as might have been T LET R Y
expected. A few were fired on. At
least one plane received bullet holes. II ILI= ! S TE 2 !B
In one instance, a native attacked a
lightplaneitbowanda. TEXAS IN ST RUM ENTS

Clare Timberlake, US amnbassador
to the Congo, observed of Operation I N C 0 R P 0 R AT E D
Safari and its airman participants: 6000 LEMMON AVENUE * DALLAS 9, TEXAS
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... now a potent operational reality. perform complete maintenance and operation

The 564th Strategic Missile Squadron is now services at this facility.

deployed at Warren Air Force Base, Cheyenne. The numerous skills acquired during the ac-

Wyoming ... preparing for immediate defense complishment of projects in the petroleum,

of the freedoms of our country at this first petrochemical, chemical, metallurgical and nu-

completely operational ATLAS Intercontinental clear fields were successfully utilized on this

Ballistic Missile Facility. major phase of the national defense program.

CONVAIR, a Division of General Dynamics, This ATLAS installation is another example

selected CATALYTIC to install and modify of how CATALYTIC'S recognized technical

mechanical ground support equipment and to abilities can serve YOU.
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AEROSPACE WORLD CONTINUED

In another important move, USAF and assigned to Carswell AFB, Tex., ing's resignation to take effect was
disclosed further air defense modifi- it was made known August 3. not specified, but was expected to be
cations late in July. Under it, seven DoD and NASA announced August early this fall.
interceptor squadrons will be deacti- 4 that they had agreed to pay $1 mil- General Twining, who will be sixty-
vated, four USAF and seven Air Na- lion for infringing on the inventions three on October 11, began military
tional Guard squadrons will be re- of rocket pioneer Robert H. Goddard. life as a member of the Oregon Na-
equipped with later-model intercep- The money goes to the scientist's tional Guard in 1916. He entered
tors, aircraft strength in four USAF widow and the Guggenheim Founda- West Point a year later, went to flight
squadrons will be increased, and tion, which supported him through a school in 1923, saw distinguished
eleven radar, one AACS, and one vital period of his labors. service in the Pacific in World War
SAGE site will be deactivated. The On August 10, Russia accusecr US II. He became USAF Chief of Staff
over-all switch will bring aircraft or Moscow air attache Col. Edwin M. in 1953, Chairman of JCS in 1957.
mission changes at forty-five bases Kirton of setting up a spy apparatus
spread through twenty-three states. there. He was asked to leave the STAFF CHANGES . . . Brig. Gen.

The service announced on August country. Two Russian diplomats were Milton B. Adams, from Deputy Assistant
1, in a closely allied move, that also declared persona non grata in Chief of Staff for Guided Missiles, to
twenty-eight Bomarc-B launchers will Washington on espionage charges this Assistant Chief of Staff for Guided Mis-
be installed at McGuire AFB, N. J., month. siles, Hq. USAF. . . . Brig. Gen. Fred-
and twenty-eight others at Otis AFB, The Minuteman mobility test train erick Bell, from Deputy Director, to Di-

Mass. McGuire already has twenty- program came to a close August 26 AC, Wrigt-PattersonAFB, Ohio.
eight Bomarc-A sites. B, a longer- after four prolonged runs. The train Brig. Gen. Charles R. Bond, Jr., from
range version of the air defense mis- runs, begun June 20 as the first step Commander, 28th Air Division, (Defense),
sile, proceeded in test stage at Eglin in developing Minuteman mobility ADC, and Commander, 28th North
AFB, Fla. doctrine, were judged so successful American Air Defense Division, NORAD,

On July 14, as a mark of US de- that they could be terminated months Hamilton AFB, Calif., to Commander,
termination in the Russian-renewed ahead of schedule. San Francisco Air Defense Sector, ADC,
cold war, the US called off talks with Gen. Nathan F. Twining, USAF, and Commander, San Francisco Air De-

fense Sector, NORAD, with duty stationRussia on the opening of air rontes submitted his resignation as Chair- atHamnilton AFB, Calif.. . . Brig.Gen.
between the two countries. The talks man of the Joint Chiefs of Staff early JohnN.Breit, from Director ofSpecialwere slated to begin in Washington in August. Nominated to succeed him Investigations, to Deputy Inspector Gen-
four days later, was Army Chief of Staff Gen. Lyman eral for Security, TIG, Hq. USAF, Wash-

A USAF C-130 Hercules broke its L. Lemnitzer. Date for General Twin- (Continued on page 45)
own two-month-old heavy equipment
drop record on July 20. The Lock-
heed plane, flying over the naval air
station at El Centro, Calif., para-
dropped 40,500 pounds of equipment.
On May 12, a C-130 broke the former
RAF-held mark of 31,000 pounds C
dropped in one package. The planes
are taking part in a continuing ARDC
project.

Russia on July 26 vetoed a United
Nations move to conduct an impartial
investigation of the July 1 incident in
which a USAF RB-47 was shot down. O
Russia said the plane was over her
territory. The US vigorously denied
this. The US demand that two sur-
vivors of the plane be returned home
was ignored by the Reds, but they
did return the body of the dead pilot,
which was subsequently buried with
honors at Arlington National Ceme-
terv. The two survivors remained in
Russian hands along with Francis C.
Powers, pilot of the U-2, whose trial
in Moscow was set for August 17.

The Soviets said on August I that Ground clutter is eliminated by TI moving target
Red Air Force Lt. Col. Boris Adrianov indicator shown with video map at 20-mile range.
in an unspecified plane had set a new
100-kilometer closed-course speed
record of 1,297.8 mph, topping the 'NF.mark of 1,216.48 set by USAF Brig. A M M !S 4% r 1W SO
Gen. Joseph H. Moore in an F-105
last December. TEXASINSTRUMENTS

Twelve B-58 Hustler bombers have INCORPORATED
been delivered to SAC by Convair 6000 LEMMON AVENUE * DALLAS 9.TEXAS
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ITT- the source for

from CONCEPT
through CHECK-OUT
New techniques and packaged units pioneered
and developed by ITT Laboratories-research
center of International Telephone and Telegraph
Corporation-have long served defense on a wide
front -in aircraft, ships, and ground stations.

Since 1941, ITT has been engaged in designing
detection, deception, and protection systems. One
of its first important achievements was "Huff-
Duff," the h-f direction finder of ASW fame in
World War II. ITT patented the moving target
indicator, heart of all surveillance and fire-control Among ECM Areas at ITT
radar systems. Developments include digital data
recording for aerial reconnaissance . .. false-target System Analysis Track Breakers Computers and Calculators

generators . .. track breakers . .. and many other Detection Equipment Guidance and Homing Infrared Devices

additions to the "bag of tricks." Jammers and Spoofers Automatic Warning Antenna Development
Reconnaissance Equipment Direction Finders MicrowaveSub-systemsRecent production at ITT Federal Division in- Interrogation Equipment Radar Mapping Game Theory

cludes eleven major units for checking-out the False-Target Generators Radar Target Augmentors Human Engineering

ECM system of the supersonic B-58 Hustler.
ITT's facilities for ECM cover every phase of

the art-from concept through check-out. ITT
also maintains a modern antenna range and a fully
equipped flying laboratory. Alert to every inter- "See Us At
esting potentiality in ECM, ITT research now
embraces bionics-the study of the five senses for Booth No. 2407
new ideas in countermeasures for ICBM's and
submarine-launched missiles. 1960 Aerospace Panorama"

For further information on the ECM capabili-
ties of ITT, write to ITT Federal Division.

ITLABORATORIES
Fe del/ Airisio

DIVISIONS OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

Address inquiries to Dept. 501, 100 Kings/and Rd., Clifton, N. J.

RESEARCH, DEVELOPMEN1 ENGINEERING, PRODUCTION, SYSTEM MANAGEMENT & STANDARDS LABORATORY FACILITIES - GUIDED MISSILE ELECTRONICS
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AEROSPACE WORLD CONTINUED

ington, D. C., retaining original duty as
additional duty. . . . Brig. Gen. Richard
F. Bromiley, from DCS/Plans, Hq.
MATS, Scott AFB, Ill., to Deputy Com- Air Force Secretary
mander, WESTAF, MATS, Travis AFB, Dudley C. Sharp

C~difpresents citation to
Brig. Gen. Don Coupland, from Corn- radio-TV co oentator

mander, to Deputy Commander, Ballistic WalTrcontfor
Missile Center, AMC, Inglewood, Calif. hisservicestoi SAF
... Maj. Gen. Waymond A. Davis, from inarrvine ResAF
Director of Procurement and Production, in narratingH Resee

to Commander, Aeronautical Systems cerm o yat
Center, Hq. AMC, Wright-Patterson AerospaceWriters
AFB, Ohio. . . . Maj. Gen. Fred M. Association luncheon
Dean, from Commander, Air Task Force in Washinigton
13, Provisional, PACAF, to Director, J-3
(Operations), JCS, Washington, D. C.,
effective September 15. . . . Maj. Gen.
Thomas P. Gerrity, from Commander,
Oklahoma City Air Materiel Area, AMC, William K. Skaer, from Director of Staff, lHq. ARDC, Andrews, AFB, effective
Tinker AFB, Okla., to Commander, Bal- Inter-American Defense Board, H~q. October 5.... Brig. Gen. Felix L. Vidal,
listic Missile Center, AMC, Inglewood, USAF, to Commander, 4th AF Reserve from Deputy for Air Force Reserve Af-
Calif. . . . Brig. Gen. Joseph E. Gill, Region, CONAC, Randolph AFB, Tex. fairs, ACS, Reserve Forces, Hq. USAF.
from Deputy Chief of Staff, Civil Engi- . . . Maj. Gen. John D. Stevenson, from Washington, D. C., to Commander, 2d
neering, Hq. ADC, Ent AFB, Colorado Commander, WADF, ADC, and Com- Air Force Reserve Region, CONAC, An-
Springs, Colo., to Deputy Commander for mander, Western North American Air drews AFB, Washington, D. C.... Brig.
Site Activations, Ballistic Missile Center, Defense Command Region, NORAD, Gen. Millard C. Young, from Chief, Sob-
AMC, Inglewood, Calif. . . . Brig. Gen. Hamilton AFB, Calif., to Commander, sidiary Activities Division, The Joint
Robert J. Goeway, from Commander, 28th Air Division (SAGE), ADC, and Staff, Central Control Group (Office,
1607th Air Transport Wing (H), MATS, Commander, 28th North American Air JCS), to Member, SAF Personnel Coun-
Dover AFB, Del., to Deputy Commander, Defense Division, NORAD, same base. cil, OSAF, Washington, D. C.
EASTAF, MATS, McGuire AFB, N. J. . . . Brig. Gen. Benjamin A. Strickland, RETIRED. . . . Maj. Gen. Glenn 0.
. . . Brig. Gen. Robert E. Greer, from Jr., from Command Surgeon, Hq. ADC, Barcus, Brig. Gen. Laurence B. Kelley,
Assistant Chief of Staff for Guided Mis- Ent AFB, Colorado Springs, Colo., to Maj. Gen. Wiley D. Ganey, Maj. Gen.
siles. Hq. USAF, to Vice Commander Deputy Assistant for Bio-Astronautics, Richard J. O'Keefe.-END.
for Satellite Systems, AFBMD, ARDC,
Inglewood, Calif.

Maj. Gen. William T. Hudnell, from
Director, Maintenance Engineering, Hq.
ANIC, Wright-Patterson AFB, Ohio, to
Commander, San Antonio Air Materiel
Area, AMC, Kelly AFB, Tex. . . . Brig.
Gen. James W. Humphreys, Jr., from
Comimander, USAF Hospital, Wright-
Patterson, AMC, Wright-Patterson AFB,
Ohio, to USAF Hospital, Lackland, ATC,
Lackland AFB, Tex.. . . Brig. Gen. James
R. McNitt, from Commander, 6920th
Security Wing, USAFSS, to Deputy
Chief, Defense Communications Agency,
DoD, Washington, D. C..... Brig. Gen.
Jack G. Merrell, from Deputy Comman-
<tr_ EASTAF, MATS, McGuire AFB,
X. J., to DCS/Plans, 11(. MATS, Scott
A\jB, Ill. . . . Brig. Gen. Gilbert L.
Meyers, from Commander, 4530th Com-
but Crew Training Wing (Tactical
FIghter), TAC, Williams AFB, Ariz., to
Lommander, 354th Tactical Fighter

mg, TAC, Myrtle Beach AFB, S. C.,
Ifecctive October 1.... Brig. Gen. James

G. Moore, from Commander, USAF Hos-
pitil, Lackland, ATC, Lackland AFB.
lTx., to Command Surgeon, Hq. ADC, USAF BOMARC Missile produced by Boeing Airplane Co
lnt AFB, Colorado Spring, Colo. . . . -equipped with TI-built PDM/FM/FM telemetry system.
11aj. Gen. Lewis L. Mundell, from Com-
Hider, San AntonioeAirMateriel Area. TIT EL2 wIM
ANIC, Kelly AFB, Tex., to Commander,
Oklahoma City Air Materiel Area, AMC,
TiiikerAFB, Okla.

Brig. Gen. Robert G. Ruegg, from
Deputy Director, J-4 (Logistics), JCS, TEXAS INSTRUM ENTS
Washington, D. C., to Director of Pro- INCOR 00 RATED
curemcent and Production, AMC, Wright- 6 . INCOREbR ATED
Patterson AFB, Ohio. . . . Brig. Gen. 6000 LEMMON AVENUE * DALLAS 9 TEXAS
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DELIVERY OF DEFENSE SYSTEMS
Now under the single direction of your representative in
SEMO-Systems Engineering and Management Operation
for Sylvania Electronic Systems-are all the resources of
General Telephone & Electronics. Included are the vast
technical skills and facilities of every subsidiary of this world
leader in communications and electronics.

SEMO simplifies the job of obtaining complete defense
systems by providing a single, responsible and accountable
source for conception, evaluation, engineering and manage-
ment of major systems. Systems-oriented in concept and
personnel, it is staffed by members of the General Tele-
phone & Electronics corporate family. And its sum of talent
and experience assures completely integrated systems of
specified performance, delivered on time at competitive
costs. Benefits are quick-reaction capability, efficiency and
financial accountability.

For full information on how SEMO can be of special service
to you, write Sylvania Electronic Systems, a Division of
Sylvania Electric Products Inc., Waltham, Massachusetts.
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ELECTRONIC SECRETARY® INDUSTRIES, INCORPORATED

GENERAL TELEPHONE & ELECTRONICS LABORATORIES
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Shown below is a composite view of Librascope's facilities where

a variety of computer systems are currently in different stages

I RASCOPsof design and production. Some are strategically involved with

STnational defense...others deal with business and industrial process

C MT Econtrol. Each is uniquely designed to answer a particular need. TheS success of these systems illustrates the value of Librascope's

engineering philosophy: A decentralized organization of spe-

cialized project teams responsible for assignments from concept to

delivery...and backed up by excellent research, service, and production facil-

ities. For your computer requirements, call on the company whose breadth

of diversification in computer technology is unsurpassed. N Librascope

Division, General Precision, Inc., 808 Western Avenue, Glendale, Calif.

For career opportunities write to John Schmidt, Engineering Employment. E

c a p mi

cornputers that pace man's expanding mind
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AST September, when I addressed the Air Force It is well to point out here that the degree to which
Association Convention at Miami Beach, Fla., I our missiles are protected has a tremendous influence

i outlined the Air Force's "Ten Most Needed"-a upon an enemy's offensive force requirements. For
list of weapon and support systems representing the example, with a given degree of accuracy and war-
top-priority aerospace requirements for future national head yield, where one weapon is needed to attain a
security. Today, one year later, despite many new de- ninety percent probability of destruction against an
velopments and great technical advances, this listing unprotected target, approximately thirteen weapons are
remains valid as a concise enumeration of the Air needed to attain the same probability of destruction
Force's highest priority requirements. These are: against targets hardened to withstand a pressure of

1. Intercontinental ballistic missiles. 100 pounds per square inch. The various configurations
2. Air-to-surface missiles. in the Atlas program are the result of a combination
3. Follow-on long-range aircraft. of several factors: the urgent requirement to attain the
4. Advanced tactical systems. earliest possible combat capability, the normal experi-
5. Ballistic missile warning systems. ence of advancing our knowledge and technology, and
6. Long-range defenses. production and construction lead times.
7. Modern communications network. The second liquid-fueled intercontinental ballistic
8. Advanced reconnaissance systems. missile to join our combat forces will be the Titan.
9. Modernized cargo fleet. We expect an initial operational capability with this

10. Advanced manned space systems. missile next year and the authorized fourteen squad-
In this article, I will discuss the progress we have rons to be combat ready by early 1964. Early missiles

made in these areas during the past year. will use a radio-inertial guidance system. Later models
will be equipped with an all-inertial system. All Titan
missiles will be deployed in a hardened, underground
configuration. The Titan II will use storable-liquid pro-

There is no question that the ICBM has the po- pellants, is designed to be fired from within under-
tential of becoming one of the most formidable weap- ground launchers, and will have a larger warhead
ons of all time. Its hypersonic speed, long-range, capacity than the early models.
nuclear warhead, and demonstrated accuracy make it We have had great success in Titan test launches.
alethal and extremely effective contribution to our Twenty firings have taken place-thirteen of these
aerospace force. At the same time, reliability, guid- have been completely successful, and two partially
ance, propulsion, construction, training, and the re- successful. The majority of the developmental prob-
quirement for continual improvement in individual lems appeared in the early phases of the test series.
missile components will continue to be problems re- Now, there is good reason to believe that we are well
quiring the best of our national talent and effort. on our wav toward a combat-capable Titan and that

The first of our ICBMs, the Atlas, has been opera- we will achieve the programed force on schedule.
tional in the Strategic Air Command for about a year. Another ICBM under development is the Minute-
The early version of this missile, the Atlas-D, has a man-a solid-propellant missile which will be smaller
range of more than 6,000 miles. It has demonstrated in size, lighter in weight, less complex, and signifi-
very high accuracy using radio-inertial guidance. Later cantly less expensive than other ballistic missile sys-
models are guided by a self-contained inertial system. tems. As a matter of fact, it is expected that the
In addition to requiring less ground support equipment Minuteman will cost less than one-fourth as much as
and being more adaptable to protective measures, the the larger liquid-fueled missiles. It is envisioned that
all-inertial Atlas will be immune to enemy jamming. large numbers of the Minuteman will be deployed in
Early tests of all-inertial guidance have demonstrated underground firing positions, widely dispersed in re-
far greater precision than initially forecast. mote areas of low population density. In addition,

Sixty Atlas test firings have been conducted, of plans are under way to provide mobility to a portion
vhich thirty-nine were completely successful and of the force through the use of missile launchers on

eight partially successful. One of these, you may recall, roving railroad trains.
was successfully fired a distance of over 9,000 miles The development program on the Minuteman is pro-
last May. ceeding at an accelerated pace. For example, eighteen

Thirteen Atlas squadrons have been authorized. tests were originally scheduled for the underground
These should be in place and combat ready by the end launch facility at Edwards AFB, Calif. These tests
of 1962. The first four squadrons are being constructed were designed to obtain data concerning underground
in a "soft" configuration-above the ground with no tube pressures, temperatures, and acoustic levels gen-
built-in protection against attack. The fifth, sixth, and erated during missile launchings. The results of the first
seventh squadrons will be hardened, and each missile eight tests were so satisfactory that the remaining ten
will be dispersed to create a separate aiming point to firings were eliminated.
an enemy. Starting with the eighth Atlas squadron, The initial operational date of the Minuteman is
the missiles will be housed individually in protective now planned for 1962. If this date is met, the Minute-
underground shelters designed to withstand high over- man missile will have been brought from program ap-
pressures. proval to an effective weapon system in just four years.
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This will represent a truly remarkable achievement. vehicles, by their very nature, cannot meet effectivelyAfter Minuteman, what? Generally, we would hope every combat and support requirement. As we pro-for an even smaller, less complex, and less costly mis- gress in the state of the art for each type of vehiclesile, possessing comparable or improved range, ac- and its related systems, we can expect our total forcecuracy, reliability, and load-carrying characteristics. to change in relative quantities of missiles, mannedSeveral follow-on systems are presently under study by aircraft, and spacecraft.
the Air Force. The logical follow-on to the B-52 is the B-70-a

Mach 3 aircraft designed to cruise at altitudes of more
Air-to-Surface Missiles than 70,000 feet, with an unrefueled range capability

at supersonic speeds on the order of 7,000 miles. WithAs potential enemy offensive and defensive capabil- such performance, the B-70 could be launched fromities increase, the firepower, speed, and penetrability of bases in the United States and reach almost any pointour own weapons become of even greater importance. in the world within three hours. A combat inventory ofIdeally, we must be able to withstand surprise attack a few hundred such aircraft would provide a good partwhile at the same time maintaining the capability for of the flexibility we will need in the long-range strik-quick and flexible reaction. One answer to this prob- ing force of the future.
lem is the air-to-surface missile carried by far-ranging In addition to its combat potential, the successfulaircraft. The movement of such aircraft cannot be pre- development of a B-70 type aircraft will result in an-dicted by an enemy and their great speed gives them other major advance in the science of aeronautics. Itsthe flexibility to cover a wide area and still react on designed speed characteristics, for example, will re-target in a matter of minutes. Furthermore, they can quire initial penetration of the so-called "thermaloperate without approaching too close to unfriendly thicket"-the ever-rising heat condition associated withborders. Such an aircraft/missile combination would increasing speeds within the atmosphere. The solu-enable us to conduct constant airborne patrols capable tion to the airframe fabrication, propulsion, and con-of immediate response to aggression anywhere at any trol problems involved is as important as the conquesttime. Moreover it would, in effect, provide us with a of the "sonic barrier." In fact, the B-70 is an essen-recallable missile capability. tial step toward higher speeds and performance byDuring this past year, we have made substantial large manned vehicles-perhaps multipurpose aircraftprogress in air-to-surface missiles. Our first weapon of capable of performing other combat roles, and cer-this type is the Hound Dog, which is powered by a tainly the large high-speed global transports neededjet engine. It has a range up to 600 miles which it can in the future.
cover at supersonic speeds. The Hound Dog has been The Air Force, under the present program, has beentested successfully and is now operational in the Stra- authorized to build two partial prototype B-70s-thatte(ic Air Command. is, the airframes and engines. Work on the first of theseThe follow-on weapon to the Hound Dog is the Sky aircraft is well under way and we should have it in theBolt-an air-launched ballistic missile which is de- air sometime in 1962. In addition, we are carrying onsigned to travel at hypersonic speeds and as far as some developmental work on the subsystems needed1,000 miles. Its guidance will be provided by a com- to make the B-70 a combat-effective weapon system.bined astro-inertial system. The first aircraft pro- An associated national project in the area of long-gramed to carry the Sky Bolt is the B-52. However, range flight is the work we are doing on airbornewe are not overlooking the possibilities of using other nuclear propulsion. Successful development of such acurrent aircraft or the tremendous potential which propulsion system would provide aerospace craft withwould be inherent in a force of B-70s or nuclear-pow- the long sought objective of essentially unlimited en-ered aircraft armed with weapons of this type. durance. Although progress in the development ofBallistic missile test vehicles have already been fired airborne nuclear propulsion has been slow, certainsuccessfully from bombers in tests of both subsonic important advances have been accomplished. For ex-and supersonic launches. These tests, in addition to ample, shielding weights have been reduced to aproving the feasibility of air-launching ballistic mis- reasonable level for an airborne vehicle. A prototypesiles, demonstrated that such missiles possess adequate engine-actually, a laboratory rig-also has been op-stability and that the necessary flight control tech- erated successfully-nd we know the thrust needed forniques exist. The Sky Bolt is scheduled to be opera- a large aircraft can be achieved.

tional by 1964.

Follow-On Long-Range Aircraft AdvancedTacticalSystems
A long-time Air Force objective has been a tacticalI am certain it would be redundant from the stand- all-weather capability to react quickly and selectivelypoint of the readers of this magazine to reiterate all on a global basis. Our newest tactical fighter, theof the reasons for my firm conviction that manned F-105D, represents a long stride toward this goal.vehicles will continue to be necessary. Basically, how- With its capabilities for precise navigation, quick re-ever, it narrows down to one key point: Our aerospace action, long range, and improved weapon delivery, theforces must be properly balanced and unmanned (Continued on following page)
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F-105 can be used in a wide scope of military opera- undergoing final tests in Greenland. This site alone
tions. Its capacity for close air support of ground will be capable of detecting missiles aimed at a large
troops, in particular, is far superior to anything the portion of the United States. Next year, a second site
Air Force has been able to provide in the past. located in Alaska will become operational. The third

The F-105 possesses an improved loitering capa- site will be in England. The completed network will
bility and can deliver its weapons against ground provide extended coverage and should give us an aver-
targets at supersonic as well as low subsonic speeds. age of fifteen minutes'warning of an approaching bal-
It is equipped with the highly accurate short-range listic missile.
air-to-surface missile-the GAM-83 Bullpup-which Also under development is a Missile Defense Alarm
can be armed with either nuclear or nonnuclear war- System (Midas). This will be a satellite system em-
heads. It also can deliver free-falling bombs, includ- ploying infrared sensors. A series of Midas satellites
ing a new family of extremely versatile nonnuclear orbiting the earth will be capable of detecting hostile
weapons designed to ensure far more effective sup- missiles just after launch, while in the boost phase. To-

port of surface forces. gether, the Midas and BMEWS will provide more
Future tactical fighters also must possess an "across- reliable warning of missile attack and will be able to

the-board" reconnaissance/strike capability. With cope with a wider variety of conditions and tactics.
such a weapon system, we will be better able to ac- Two attempts to launch prototype Midas satellites
complish the Army's requirements for reconnaissance have been made. The first failed because of a mal-
and close air support, as well as other phases of the function in the booster staging. In May of this year,
tactical mission. We need aircraft which can find and the second Midas was successfully placed in orbit. A
attack targets of inexact and unknown locations, in- large amount of significant telemetered information
cluding the mobile systems which an enemy can be was obtained on the first five orbits of this flight, prior
expected to develop. In addition, these aircraft should to the satellite becoming unstable. This data, when
be capable of random dispersal to off-base sites where correlated with the information obtained earlier from
they can be launched and recovered. This means that other tests, indicates conclusively that Midas will do
future tactical fighters should be able to operate from its job.
very short, relatively unprepared surfaces with a mini-
mum of ground environment support. Studies show Long-Range Defenses
that we can develop this type of equipment. We have
taken the first step in this direction by establishing a The objective of the Air Force in its air defense
specific operational requirement (SOR) for a short planning is to establish a defense in depth ranging as
takeoff and landing (STOL) tactical fighter/recon- far out in front of us as possible. Ideally, we would
naissance aircraft. This aircraft will give us the in- like to destroy enemy forces over his territory. Such
creased flexibility to fulfill the complete tactical mission defenses must be divided into two categories-defense
spectrum from supersonic cruise at long range, either against air-breathing vehicles and defense against bal-
high or low altitude, to slow speed maneuverability in listic missiles.
the close support role. Advanced aerodynamic engi- The current program-which includes the Air
neering will make this performance possible in the Force's manned interceptors and Bomarc missiles, in
one weapon system, rather than in several as has been addition to the Army's Nike weapons-provides for a
the case in the past. The next step is a suitable verti- defense in depth against the present threat of air-

cal takeoff and landing (VTOL) aircraft. Propulsion craft, air-breathing surface-to-surface missiles, and
principals and hardware leading to this critical re- short-range air-launched missiles.
quirement are presently in the development stage. In recent months the Bomarc has established an

Tactical missile systems also have been significantly excellent record of successful flights under various
improved during the past year. Introduction of the conditions. Of the last nineteen Bomarc-A missiles

Mace-A as a replacement for the Matador has in- launched in the current series since May of this year,
creased our all-weather missile strike capability. Fur- fifteen have been completely successful. In the Bo-

ther improvement in accuracy and reliability will be marc-B program, the last four missiles have been

provided by the Mace-B. Ballistic missiles are under launched successfully and met their test objectives.

studyas a solution to our specific operational require- Included in these tests have been multiple launches,
ment for tactical missiles having greater mobility, sur- kills against the supersonic Regulus II, firings out to

vivability, and performance than those now available. distances of 270 miles and to within less than fifty
miles, intercepts at altitudes of more than 40,000 feet,

Ballistic Missile Warning Systems and simulated kills of a realistic bomber target, a radio-
controlled B-47. In its recent tests the Bomare has

Warning is the key to effective military response. clearly demonstrated its technical soundness and its
Each additional minute of warning in effect saves X flexibility-in other words we know beyond any doubt
number of bombs and missiles to be added to our strik- that it can perform the task for which it was designed.
ing forces, and gives us additional time to alert our In combating the air-breathing threat, a new prob-
defenses. lem will be the advent of hostile long-range air-to-

The first of three programed Ballistic Missile Early- surface missiles launched by bombers out of range of
Warning System (BMEWS) sites is completed and (Continued on page 57)
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'Big Stick of the Strategic Air
Command, Boeing B-52-G Missile
Bomber can reach overseas tar-
getsand return vithoutrefueing.

The most potent airborne Countermeasures
Equipments yet devised are being produced in
quantity by Hallicrafters for our military air-
craft. Teamwork with our armed forces con-

Please turn the page. ... for examples of-nallicrafters
tinues to pay off for America-in more effective, facilities,and QuickReaction Capability in Airborne,

more economical electronic warfare systems. Ground, Naval and Missile electronic systems for
counter-measures...reconnaissance...maintenance
and technical support . . . communications.
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Military Electronics Division

Chicago 24, Illinois



"There is but one

lamp by which our
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-Patrick Henry
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century, Hallicrafters has
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our country one jump ahead
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New levels of speed and efficiency are being reached in equipment moderniza- Hallicrafters communications leadership is exemplified by new high frequency
tion, retrofit and technical support programs with Hallicrafters' radical new SingleSidebandreceiver,(modelno.S.W.E.).100%modulardesignpermitssimple
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the world. techniques up to frequencies of 50,000 megacycles.

Hallicrafters participation in the Atlas missile project helped to develop capa- Airborne antennas and micro-wave components with power capability in excess

bility for many areas of the complex missile field, including code translator of 1,000 watts, can be made available to solve tomorrow's very high power

data systems; ground support equipment; ECM testing and antenna systems. handling requirements. Testing of microwave components is possible with

Current explorations involve latest Infra Red techniques. special high power generators, designed and built by Hallicrafters.
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present air defense weapons. Although such a threat If future tests yield favorable results, limited opera-
does not now exist, potential hostile powers will prob- tional systems of this nature could be available in
ably have a Hound Dog type missile in a year or so. It 1963-65. In addition, an active communications satel-
also is logical that they should undertake development lite is in the development stage. Active systems for
of a weapon like our Sky Bolt. Longer range fighter- long-range communications, including the control of
interceptor aircraft and air-to-air missiles are required mobile forces, can be expected in the 1965-70 time
to counter such a threat-to attack enemy bomber air- period.
craft before they can launch their nuclear missiles or There is one other extremely significant advance in
decoys. We have under development a fire-control the communications field which I should mention here.
system and guided air rockets for adaptation to a suit- The Defense Communications Agency (DCA) has
able long-range fighter interceptor-should the threat been established within the Department of Defense to
develop. provide unified management of long-range strategic

Defense against ballistic missiles poses a most criti- communications.
cal problem. The optimum ballistic missile defense
would have the capacity to destroy enemy missiles in Advanced Reconnaissance Systemsthe launch or boost phase of their trajectory. The next
best alternative would be to destroy the missiles dur- Information concerning the military activities of
ing mid-course flight. Least desirable-truly a last potential enemies is a basic requirement for sound
ditch defense-is to attempt to destroy missiles as defense planning. One source of such information is
they reenter the atmosphere over the target. reconnaissance which, in this era of high-speed, lethal,

In line with this reasoning, the Air Force has sup- and long-range weapons, has assumed greater im-
ported a vigorous research and development program portance than ever before. Yet, it is in this field that
for a system which would attack hostile missiles at we face some of our most difficult problems. We need
their most vulnerable time of flight-as soon as pos- a capacity for determining an enemy's long-range strike
sible after launch, before burnout, and prior to the capabilities, for tactical reconnaissance of surface battle
time the relatively small warhead has separated from zones, and the ability to conduct damage assessment.
its huge booster. An active missile defense of this type We are making every effort to improve our position in
appears to us to provide the greatest hope of an each of these areas. One project in an advanced stage
effective counter to the ICBM threat. Moreover, such of development is the Samos satellite system. This
a system would be effective against offensive missile would be most valuable in reducing the danger of a
refinements, such as decoys or multiple nuclear war- surprise attack against us.
heads. We are working closely with DoD's Advanced
Research Projects Agency (ARPA) on several ap- Modernized Cargo Fleet
proaches to the development of such a defensive
weapon. Although today's MATS fleet is generally adequate

to support approved critical wartime requirements-
Modern Communications Network in a quantitative sense-it does not possess a sufficient

number of modern aircraft. For example, there is an
During the past year significant strides have been urgent national requirement for a strategic airlift

made toward our goal of instantaneous, reliable, and capability which can more adequately support a quick-
secure communications. In my discussion on this sub- reacting, mobile Army force. Our C-124s, which com-
ject a year ago, I specifically mentioned the need to prise the backbone of the airlift fleet, are eight to ten
extend our tropospheric scatter systems and to in- years old. The C-133s are the only modem transport
crease the channel capacity of our equipment. In this aircraft in this force, and these aircraft represent a
respect, almost 200,000 channel miles of tropospheric relatively small portion of our total MATS fleet.
scatter communications were added to Air Force net- To meet the strategic airlift needs of all the services
works during fiscal year 1960, and close to a million and the specialized requirement for rapid deployment
additional channel miles are programed for installa- of Army troops and equipment, we must possess a
tion in the next twelve to twenty-four months. modernized MATS with cargo aircraft capable of:

The past year also marked the completion of the Air * Moving large and heavy military equipment.
Force's automatic message relay system-the only com- * Flying far enough to minimize dependence on
pletely automatic, high-speed, teletype communica- en-route bases.
tions system of its kind in the world. But even this * A minimum turn-around time with a minimum
network with its tremendous capacity-ultramodern of ground equipment.
by today's standards-represents only the threshold of * Operating from existing airfields without requir-
the efficiencies which will be required in future com- ing lengthening of runways.
munications systems. * Carrying troops.

The vast potential of space operations is being ex- * Airdropping troops and equipment.
ploited rapidly to meet fast expanding communication Real progress has been made toward these goals
requirements. Research over the past year has indi- during the past year. Specifically, $50 million were
cated the possibility of establishing passive communi- allocated in the fiscal year 1961 budget for the de-
cation satellites, such as further versions of Echo I. (Continued on following page)
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velopment of a high-speed, turbine-powered cargo its initial high speeds and altitudes from a booster such
aircraft. This aircraft is being designed to carry out- as the Titan. Then, operating on aerodynamic princi-
size cargo, troops, and large payloads. Its speed and ples, it will maneuver and make a normal landing with
range performance will provide a fast-reacting inter- full control at a preselected site on the earth. It is inter-
theater capability. In addition, $200 million were esting to note that although the Dyna-Soar will attain
authorized for limited procurement of aircraft already peak speeds of over 15,000 miles per hour during flight,
under development or in production. This interim its proposed landing speed is to be less than that of
modernization program will provide a number of C- some of our present-day combat aircraft.
18OEs-range-extended models of the C-130B-and The Dyna-Soar program is being planned in three
cargo versions of existing jet aircraft. steps. The first will employ full scale, unmanned

gliders to be boosted by Titan missiles into sub-
Advanced Manned Space Systems orbital flight. Later, heavier manned gliders will be

used. In the second step, both manned and un-
Several Air Force programs are directed primarily manned gliders will be propelled to global range or

toward piloted operations in the far reaches of aero- orbital flight with larger boosters. Finally, studies will
space. These are the X-15, the Dyna-Soar, and the Air be made of potential applications resulting from the
Force's extensive space medicine program. In addition, Dyna-Soar development program. These actions, in
the Air Force is involved in other basic and applied turn, will lead to the more sophisticated manned aero-
research projects which have far-reaching implica- space systems we need for the future. Included in these
tions upon manned space activities. One example is will undoubtedly be self-powered vehicles with un-
the Air Force's Discoverer program. The recovery of precedented performance, which the pilot can control
an intact capsule released by an orbiting Discoverer in all phases of flight.
satellite on August 11, 1960-a most significant first
in international space achievements-is an excellent
indication of progress the Air Force has made in such Generally speaking, I feel that the over-all advances
research. made during this past year represent considerable

The X-15 program, which is being conducted in progress. Technological successes, however, are not the
conjunction with the National Aeronautics and Space whole story. In our concentration on hardware we can-
Administration (NASA) and the Navy, is primarily not overlook the one common denominator of success
a research effort to explore the problems of manned in any field-people. Individual intelligence, initiative,
flight at extremely high speeds and altitudes. Al- courage, and judgment have not been outdated by
though the X-15 rocket-powered aircraft is not an push buttons and fantastic technical performance. It
orbital vehicle, the vast amount of useful data which may seem obvious, but it is often forgotten, that the
is being obtained from this program qualify it as an "mixed forces" of manned and unmanned systems we
important step toward manned space operations. The hear about so often refer to both hardware and people.
X-15 is a single-place, air-launched, rocket-propelled, It has been repeated time and again-and not only
research aircraft designed to operate at high aerody- in the Air Force-that to meet the threat we need a
namic heat rates and temperatures and to provide a "force in being," because in case of war there will not
suitable environment for the pilot and integral aircraft be time to produce additional or improved hardware.
equipment under these conditions. During recent X-15 Neither, I might point out, would there be time to
flights, pilots have attained speeds of almost 2,200 develop the trained personnel and the leadership we
miles per hour and altitudes of more than 135,000 feet need to use our weapons most effectively. In simple
-faster and higher than man has ever maneuvered terms: We must keep our personnel as ready, alert,
before. and capable as we expect our weapons to be. The

Ground testing of the larger rocket engine, the XLR- need to maintain the edge of training and leadership
99, which will take the X-15 to even higher altitudes honed to its keenest over an indefinite period, is per-
and speeds, has been successfully completed. The sig- haps the greatest challenge which the United States
nificance of this should not be overlooked. It means Air Force has ever faced. Meeting this challenge will
that today the United States has, ready for flight, a require moral courage comparable to the tradition of
controllable rocket engine which will provide a vari- wartime courage the Air Force already has estab-
able thrust up to 50,000 pounds. We hope to have an lished.
X-15 equipped with this remarkable engine in the air As the dawn breaks on additional new developments
before the end of the year. and possibilities, there also will be a continuing need

The next step-and the first development program to review our military concepts-to assure the most
pointed directly toward a manned space system-is effective and efficient employment of this nation's
another Air Force project in conjunction with NASA- total military resources. This, in fact, we have already
the Dyna-Soar. Eventually, the Dyna-Soar will have begun to do-but I foresee the time when changes
global range-with the ability to operate at orbital may well be much more drastic than they appear
speeds and altitudes. The Dyna-Soar, in effect, is the now. In the face of all this, the Air Force's goal must
first vehicle which will combine the advantages of remain the same-to produce and maintain for this
manned aircraft and missiles into a single system. This country the world's foremost aerospace power-an ab-
vehicle will utilize the boost-glide principle, obtaining solute necessity for national survival.-END
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U.S. AIR FORCE SELECTS NEW
GILFILLAN "TALKING RADAR"

New brain-and-voice final approach radar increases jet landing safety
-currently under operational evaluation at USAF bases world-wide

AUTO VOICE GCA-GILFILLAN'S NEW
"TALKING RADAR"- SIMULTANEOUSLY...

COMPUTES moment-by-moment 3-dimensional position of approach-
ing aircraft with infallible electronic accuracy

PREDICTS guidance requirements including course correction at
beginning of any deviation from safe approach limits

SELECTS required data from 32-track standardized R/T voice drum

TRANSMITS confirming or correcting voice guidance to pilot instantly

The radar operator monitors the approach,undistracted-ready
to communicate directly to the pilot should an emergency occur.

I in

Auto Voice GCA is an accessory for the multimillion dollar
network of Gilfillan GCA radar systems operational world-
wide since 1944. Gives jet age capacity to these existing, LOS NEE

proven systems-at minimum cost, in minimum time, with
minimum changes in training, logistics, procedures and spares. desgns for planned non-obsolescence



RAF V-bombevs fly 10 milesa minute, 10 miles up, for 10 hours...

RAF Tinsport Command provides 5,000-mile range-20-ton payload capacity...

... AND BRISTOL SIDDELEY
Bristol Siddeley Engines Limited, one of the largest manufacturers of aero-engines

in the world, supply flight power for a large proportion of the aircraft and missiles

of the Royal Air Force. The most potent part of the RAF's strategic V-bomber fleet,

the bulk of its round-the-clock defense, the majority of its transport aircraft and

all its new primary and advanced jet trainers are powered by Bristol Siddeley.
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RAF round-the-clock defense intercepts aircraft hundreds of miles ot, far up into the stratosphere

RAF Training Command orders the Itest primary and advanced jet trainers...

SUPPLY THE POWER
FLIGHT POWER NEEDS THE BIG PRODUCER

BRISTOL SIDDELEY ENGINES LIMITED In
BRISTOL AERO-INDUSTRIES LIMITED, QOO International Aviation Bldg.. Montreal 3. Canada. Tel: UNiv. 6-5471



Advances in hardware and combat techniques have

added significantly to the capabilities of

the free world's prime deterrent force, the . . .

STRATEGIC
AIR

CO M M AND ~Genra Power, an active military flyer
for more than thirty years, has been
SAC Commander in Chief since mid-
1957. Previously, he was SAC Vice Com-
mander from 1948 to 1954 and ARDC
Commander from 1954 to 1957. Gen-

Gen. Thomas S. Power, USAF eral Power flew B-24 and B-29 bombers
in Europe, North Africa, and the Pa-

COMMANDER IN CHIEF, SAC cific during the second World War.

CONTRARY to widespread public opinion, the pri- level without imposing an "undue burden" on the na-

mary mission of the Strategic Air Command is not tion's economy.
one of "massive retaliation." SAC's primary job is The determination of what is "adequate" on the one

its peacetime mission of deterrence-to help maintain hand and "undue burden" on the other is subject to a
an honorable peace by discouraging aggression. great deal of speculation and indeed subjective inter-

The dictionary defines "deterrence" as the prin- pretation. There can be little doubt that the great
ciple of "restraining from action through fear of con- majority of the American people will support the quan-
sequences." Hence, the basic objective of our national tity and quality of military resources which the Con-
policy of deterrence is to keep any potential aggressor gress and Chief Executive agree are necessary to back
convinced that an attack on this country or on any of up our policy of deterrence. But there can be no conclu-
its allies would result in unacceptable consequences to sive answer as to "adequate" quantity and quality as
him. This policy has been successful to the extent that long as we cannot predict what degree of damage a
it has prevented an all-out nuclear war to this date. potential aggressor would consider unacceptable or be

The future success of our policy of deterrence in unwilling to risk.
averting both general and limited war hinges on a Under these circumstances, the only safe and, in the
variety of political, economic, technological, military, long run, most economical approach in establishing
and related factors. In combination, these factors must our future military requirements is to base them on
impress on the Communist world that this nation is the worst possible contingency, namely, a massive sur-
capable, prepared, and determined to protect its inter- prise attack against the United States. If we are fully
ests and security by applying its military strength prepared to cope with and thereby avert such a con-
whenever, wherever, and however necessary. tingency, we should be even better prepared to deal

It is obvious, therefore, that military strength by with and avert lesser threats.
itself has little if any deterrent value. To serve its This does not mean that we should resort to the

purposes in preventing war of any kind as well as in sledge-hammer approach in resolving local crises and
helping contain the spread of global Communist domi- limited conflicts. We will always need a variety of spe-
nation, military strength must meet a number of con- cial tools for handling special situations as they may
ditions. arise. But from the standpoint of deterrence, our real

First, the threat which it poses to an aggressor must and evident capability to achieve a decisive military
be used with skill and sophistication by our statesmen victory in a nuclear war must serve not only to prevent
in countering diplomatic blackmail. Second, it must be general war but also to discourage limited conflicts
backed by the full support and cooperation of the and, should they occur, help win them or prevent
American people. Next, our armed forces must possess them from expanding into general war.
-and be known to possess-the resources, flexibility, At present and for the foreseeable future, the major
and reaction capability to permit their selective and share of the nation's military deterrent is contributed
effective employment regardless of the locale, scope, by the Strategic Air Command. As of today, SAC has
and nature of military action required. Finally, mili- the unquestionable capability to counter any act
tary strength must be maintained at an "adequate" of aggression with decisive results. Its alert force-
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representing one-third of its combat-ready strike forces SAC's centrally controlled global organization now
-stands ready day and night to go to war within fifteen comprises some seventy bases which are spread through-
minutes and, upon orders from the President, carry out the free world. Command personnel strength is at
out its mission, regardless of whether it calls for a lim- the 270,000 mark, making SAC the largest single com-
ited objective or total destruction of an aggressor's ponent within the US military establishment.
war-making capacity. Most of SAC's fighting strength today and for the

But as we address ourselves to the future, SAC immediate future lies in its force of manned bombers,
faces two major problems which stem from the steady about 2,000 long-range jet aircraft which presently are
advances in the Soviet's offensive and defensive capa- entrusted with the delivery of over ninety percent of
bilities. For one, the growing missile potential of the the free world's firepower, as measured in TNT equiva-
Soviets poses a formidable threat to the survival of lents. Backing up the bomber force is a fleet of tanker
SAC's strike forces in case of a surprise attack. And, aircraft-KC-97s and the newer all-jet KC-135s-which
second, improvements in the Soviet's aerial defenses give the bombers the range needed to strike targets
tend to make it increasingly difficult for SAC's manned anywhere in the world and reach their recovery bases.
bombers to penetrate to their assigned targets. Backbone of the combat forces still is the B-47 me-

SAC is endeavoring to meet these problems, without dium bomber which, however, will be phased out
impairing its day-to-day combat readiness, by concen- gradually during the next few years and replaced both
trating its efforts on three areas-modernization of the with missiles and the B-58, our first supersonic jet
strike forces, development of new tactics and tech- bomber. SAC's first operational B-58 unit was activated
niques, and measures to ensure the survival of an ade- at Carswell AFB, Tex., in March 1960. Crews of this
quate percentage of its strike capability under the unit, the 43d Bomb Wing, are now familiarizing them-
most unfavorable conditions. The gratifying progress selves with this Mach 2 bomber. Current plans call for
made in all three of these areas is reflected in the fol- three B-58 wings.
lowing review of the command's activities and accom- The B-52 inventory included some 550 aircraft at
plishments during the past twelve months. (Continued on pagc 67)

STRATEGIC AIR COMMAND Commander in Chief
Headquarters, Offutt AFB, Neb. Gen.ThomasS.Power

2d Air Force 8th Air Force 15th Air Force Ist Missile Division
Hq., Barksdale AFB, La. Hq., Westover AFB, Mass. Hq., March AFB, Calif. Hq., Vandenberg AFB, Calif.

Bases in the US Bases in the US, Bases in the US
and on Puerto Rico Canada, and Greenland

I I
16th Air Force 3d Air Division 7th Air Division

Hq., Torrejon AB, Spain Hq., Andersen AFB, Guam Hq., High Wycombe, England
Bases in Spain and Morocco Bases in the United Kingdom

The B-52G, new version of SAC's major current bomber, can carry Hound Dog air-to-surface missiles as well as
usual bomb load. The first of the new, turbofan-powered B-52Hs is scheduled for completion sometime early in 1961.
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The tactical advantages of full off-road tracked mobility
in military support vehicles have been well proved in

VOW -H U many years of field operation. But the idea of trans-
porting intricate radar and communications equipmentDTARand fully-assembled missiles over rugged terrain raises
the question, "What about vibration and shock input

TA CKes E Da to sensitive components?"
The answer- favorable. Carrying a simulated missileL TYMI I and sensitive oscillograph recording equipment, an FMCIL T e tracked vehicle ran a 2,000-mile shock test over our

proving ground-on 60' slopes, over rough cross countryF R terrain, and on high speed roads. Data returns showed
that the vehicle's torsion suspension system effectively
cradled the missile, with a low shock input factor.

For full details on these tests and other questions of
adapting tracked mobility for your purposes, contact

FMC, America's leading producer of military-stand-
ardized tracked vehicles.

For further information, write, wire or phoneELECTRONIC Preliminary Design Engineering Dept., FMC
Ordnance Division, P.O. Box 367, San Jose,
California. Phone: CYpress 4-8124.

EQUIPM ENT Putting Ideas to Work

FOOD MACHINERY AND CHEMICAL
CORPORATION

Ordnance Division
1105 COLEMAN AVENUE, SAN JOSE, CALIF.



FMC's New Liquid Propellant Metering
System Achieves Accuracy to ±0.1%

Illustrated below are the M-113
and five vehicle adaptations of
this basic tracked vehicle. All of
the vehicles use the same military
standard equipment, including
engines, power train, and suspen-
sion components; thus reducing
the military logistic burden and
R&Dcostsinweaponssystems. Mobile metering and control unit for fueling liquid propellant missiles.

The crucial reliability of multistage missiles is influenced by the
accurate measurement and delivery of liquid propellant to the missile
tanks. For example ... a small error in fuel weight could adversely
affect the in-flight performance of the missile, causing possible failure
of the entire mission.

Food Machinery and Chemical Corporation's Ordnance Division
has recently developed a mobile liquid propellant metering and han-
dling system which promises to solve many missile fueling problems.
The advantages offered by this unique new system are many.

Accurately measures and records the amount of fuel delivered to
the missile tanks. Original specifications called for a metering

Radar Vehicle accuracy of -0.2%. Extensive tests, recorded by precision test
equipment, show that the system is capable of metering and de-
livering missile propellants with far superior accuracy-to ±0.1.

Automatically compensates for factors influencing fueling accurac
The fuel is continuously sampled and the flow corrected f
variations in temperature and density. In addition, the fuel which

Van-type Vehicle vaporizes in the missile tanks is returned to the system, condensed,
measured, and an equivalent amount added by the metering unit

Adaptable to many different missile fuels. The system is designed
to handle such storable liquid propellants as hydrazine, nitrogen
tetroxide, Dimazine@ (UDMH) and nitric acid.

Economical to manufacture and safe to operate. To reduce devel-
th- wheel-typ Prime Mover opment, manufacturing and operating costs, the system makes

maximum use of standard, interchangeable, and commercially
available components. The simple and safe design eliminates
human errors and danger to operating personnel.

Mobile and compact. All metering, pumping and control equipment
is mounted on a single, portable trailer. The complete unit may

Crane Vehicl be easily transported, rapidly positioned, and provides a single
station for the monitoring of fueling operations.

The successful development of this mobile metering and handling
system by the engineering staff of FMC's Ordnance Division is
another achievement made possible by utilizing the unique combina-
tion of chemical and mechanical engineering talent available at Food
Machinery and Chemical Corporation.

Misae Launcher



RELIABILITY...
every missile must count. A wasted firing due to'a
minor-part malfunction results in appalling losses in

time and money. Combat condition failures are even

more disastrous. Vitro Laboratories, under contract

with the U.S. Navy Bureau of Ships, has developed

advanced mathematical approaches to make reV

bility a predictable feature of design. Over a thir-

month testing period predicted failures correlate,-

strikingly with actual results. Tested equipment in-

cluded radars, radar repeaters, radio transmitters and

receivers, and radio terminal equipment. Reliability

is another reason why Vitro is a leading name in

systems engineering today.

SCIENTISTS AND ENGINEERS: JOIN THIS TEAM.

VITRO LABORATORIES /Division of Vitro Corporation of AmerIca/SILVER SPRING,MD7i. WEST ORANGEEGLIN AFB FLA/OVERSEAS: GENEVAMILAN BOMBAY



STRATEGIC AIR COMMAND 
CONTINUED

the end of fiscal year 1960. SAC has started to receive
the B-52G, latest modification of this eight-jet heavy
bomber, and development is well under way on the
B-52H which will have still greater range and thrust.
Both the G and H models will be capable of carrying
various types of air-to-ground missiles, as will be dis-
cussed below. The first B-52H is scheduled for comple-
tion in early 1961.

To ensure the continual modernization of its manned
bomber force and thereby prevent a dangerous gap in
its combat capability, SAC has strongly urged a virile
and expeditious development program for the B-70, a
highly advanced aircraft with greatly increased speed,
range, and altitude performance. The B-70 will have
to take the place of the B-52 when that aircraft nears
the end of its useful service life and, like the obsoles- AtlasICBMstandsonalertbesidegantry atVandenberg
cent B-47 now, must be replaced by more advanced AFB, Calif., free world's first operational ICBM base.
weapon systems. Congress has appropriated the funds Twenty SAC ICBM bases were programed by end of FY 1960.
required to provide a limited number of B-70s by the
mid-1960s. alert by placing at least part of the heavy force on an

In addition to modernization, the past year has seen airborne alert. Further tests of this tactic and indoctri-Inadiiotoodrnzaionthpatyarasee nation of crews were conducted during the past twelveconsiderable progress in SAC's program for enhancing monofTcrestwere clerinthatAwelv
the survivability of its strike forces in the face of a sur- intsustedavebcleartothfullexten
prise attack. The bomber and tanker alert forces are initiate a sustained airborne alert to the full extent
now spread out over more than fifty bases in this coun- permitted by available resources. The major problem

is stockpiling of the necessary spare parts, some oftry, as compared to some forty bases a year ago. A dis- ickpilingongleadteces.
persal program for the manned force, being imple- At present, funds Lhave beenallocatedtoprovide
mented as rapidly as possible, is designed to place no t pabilityforplavenbeenealloACsheavy

moretha on B-7 wng f foty-iveairraf orone the capability for placing one-eighth of SAC's heavymorethanoneB-47 wing of fort-five aircraft o r one bomber force on airborne alert. It is hoped that thisB-52 strateic wing of fifteen aircraft on anyone base.
The primary objective of dispersal, as applied to both figurecanbedoubledinordertoensureaneffectivemanned a u n wdeterrent in the critical period ahead. I am speakingmanned and unmanned weapon systems, is toincrease of the period when the Soviets may have enough ballis-
the target system of a potential aggaressor and thus to o h eidwe h oit a aeeog alslowergesystef taptetaangs andtsto tic missiles to risk a surprise attack while this country
our strike forces simultaneously. still lacks adequate facilities to give SAC's ground-

Toward this end, SAC also is conducting tests in- alert force the required minimum of fifteen minutes
volving the use of bases of other USAF commands as warning of such an attack.
well as civilian airports for the periodic deployment of The Ballistic Missile Early Warning System

(3MEWS), which is now under construction, is ex-some B-47 units. Under this plan, which was announced pected eventually to provide sufficient, reliable warn-in June, B-47 units would be deployed from their home ing to pri h ibreaetfret eettstations to a number of suitable Air Force bases and n permittheairbornealertforcetorevertto
nonmilitary airfields for short periods of time. The ground alert. Until then, however, a sizable force of
main purpose of this tactic is to make it more difficult B-52s on airborne alert would represen our
for an enemy to predict the exact locations of SAC's
medium bomber force at any particular instant.

Another advantage of dispersal lies in the fact that
it adds runways and thereby compresses the time re-
quired for launching the alert force. SAC's reaction
capability will be enhanced still further by a new1
"minimum interval" takeoff procedure which was tested
successfully at several SAC bases during the spring of
1960. The tests, called Project Open Road, demon-
strted that all alert aircraft at a base could be
launched at a rate some four times greater than pre-
viously thought possible. This procedure is now being
implemented throughout the command, ensuring take-
off of the entire alert force in a matter of minutes after
warning of an attack has been received at SAC Head-
quarters.

But as the Soviet missile threat continues to grow
and, with it, the danger to SAC's strike forces, it be- Radio operators work at control board of SAC's new single.c i s u t ue sideband radio system known as "Short Order." System cancomes increasingly urgent to supplement theg(round puqSAimedacottwhirrfajwre

aput Hq. SAC in immediate contact with aircraft anywhere
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STRATEGIC AIR COMMAND_ _CONTINUED

Wash.; Forbes AFB, Kan.; Lincoln AFB, Neb.; Platts-

burgh AFB, N. Y.; and Walker AFB, N. M. Titan sites
were announced for Beale AFB, Calif.; Davis-Monthan
AFB, Ariz.; McConnell AFB, Kan.; and Little Rock
AFB, Ark. Malmstrom AFB, Mont., was the first site
announced for the Minuteman.

These site selections brought the total of SAC's an-
nounced ICBM bases to twenty by the end of fiscal
year 1960. Construction is well under way at some of
these bases, and Vandenberg AFB, Calif., already has
a combat-ready Atlas unit, the 576th Strategic Missile
Squadron. Training of crews to man SAC's growing
complex of missile bases continues at a steady rate
under the direction of SAC's 1st Missile Division at
Vandenberg.

The plan is to disperse ICBM sites as extensively
as presently available funds will allow. Hardening
through use of underground concrete silos and above-

ground concrete "coffin launchers" will serve further
Minuteman mobility test train begin its initial run at to enhance the survivability of the missile sites. Harden-

AFB, Utah, on June 20. Test trains, scheduled to inganddispersalareparticularlyimportantforthe
run through the fall, develop missile mobility doctrine. igaddseslaepriual motn o h

missile force since missiles cannot be recalled and,
effective deterrent in convincing the Soviets that they therefore, would have to ride out any initial attack to
cannot attack this country with impunity, regardless preclude their being launched upon spurious warning.
of how well they may plan and execute a surprise mis- In addition to hardening and dispersal of ICBM
sile attack. sites, SAC is now resorting to another protective tactic

The airborne concept is also utilized for assuring -mobility-tests of which began in June 1960. Mobil-
continuity of control in the event that SAC's under- ity is a most attractive defense tactic against missile
ground control center of Offutt AFB, Neb., and all attacks because the probability of destroying a mobile
alternate SAC headquarters should be destroyed simul- target with a long-range missile is very small. The ad-
taneously. Procedures for maintaining an airborne vantages of mobility are fully exploited in SAC's air-
command post under emergency conditions were borne alert system and also underlie the basic concept
initiated in July. Three KC-135 aircraft have been of the Navy's Polaris weapon system, which uses a

equipped with the communications gear necessary to nuclear-powered submarine as a missile platform. US-

control the global strike forces. One of these aircraft based mobile ICBMs and the airborne alert forces will

will always be ready to take off within fifteen min- have the added advantage of being beyond the range

utes, with a full crew of controllers and technicians. of Soviet reconnaissance and countermeasures.

Each standby crew is headed by a general officer from The mobility concept is especially suitable for the

SAC Headquarters who would assume command of Minuteman, a greatly simplified solid-fuel ICBM which

the force if such should become necessary. will require minimum maintenance and will have very

SAC's continued efforts toward improving the pene- high-reaction capability. Present plans call for placing

tration capability of its manned weapon systems led to a portion of the Minuteman force on trains moving

a program of low-level training missions for B-47 and over random patterns throughout the nation, in addi-

B-52 crews. Announced in November 1959, the pro- tion to the use of widely dispersed and well hardened

gram is designed to check out crews on radar bombing fixed sites.
approaches from altitudes as low as 1,000 feet. As a A special SAC task force was established at Hill

result of this program, SAC crews will be able to oper- AFB, Utah, to conduct a series of deployments with a

ate at the most advantageous altitudes, from very high Minuteman Mobility Test Train. The first deployment

to very low, and can resort to low-level tactics to assist ended June 27 after seven days of random travel over

them in slipping under the enemy's warning and in- existing civilian rail facilities in the Ogden area. The

tercept radars. test series will continue through the fall of 1960 with

But SAC's striking power no longer rests solely in other rail movements in the Far West and Midwest.

its bombers. On September 9,1959, the first Atlas ICBM The rail tests, which do not involve actual missile

was launched by a SAC crew, marking the birth of the hardware, are designed to analyze problems associated

command's operational missile capability. Since this with mobility, control, and communications. A train

historic event, ICBMs have joined the manned alert control center at Hill AFB monitors the movement of

force, and, although their number still is small, they are the test train between available rail sidings, using

destined to assume an ever greater share of the deter- SAC's single-sideband radio system. All movements of

rent load, the train are coordinated with the Association of Amer-

Locations for twelve new ICBM bases were an- ican Railroads and the railroad companies whose

nounced during the past year, including Atlas sites at facilities are being used in the deployments. The

Altus AFB, Okla.; Dyess AFB, Tex.; Fairchild AFB, (Continued on page 71)
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CABLES CAPACITORS CONNECTORS

Complete versatility of design plus Count on Bendix High Tempera- can you use the finest electrical

extra reliability characterize ture Capacitors for premium connectors in the business? Then

Bendix@ Cable Assemblies. Types performance on missile and try ours. Wide range of sizes and

include encapsulated or braided high-speed aircraft applications. types available, including Pygmyx

missile control cable, thermo- Proved operation from -55 0 C. to Miniature, Rack and Panel, QWL,

couple harness, fuel cell, ground +400C. with no voltage derating and MS-R, and connectors for

cabling, high temperature, and and low capacitance variation. special applications.

flat conductor cable.

For fast service on Cables, Capacitors, and Connectors, contact:
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SIDNEY, NEW YORK



STRATEGIC AIR COMMAND 
CONTINUED

Air Force Ballistic Missile Division, Air Materiel However, modernization of the weapons inventory
Command, the US Army Transportation Corps, and would be of little value unless accompanied by coin-
the various industrial concerns associated with the mensurate advances in support facilities and equip-
Minuteman development are providing assistance for ment. This applies, in particular, to SAC's global
the tests. communications network upon which hinges effective

Another significant area for the utilization of missiles command and control of the worldwide strike forces.
lies in their marriage with the manned bomber, which SAC now has the most modern and extensive network
will add greatly to the latter's utility and flexibility. of telephone, teletype, and radio systems in the world,
The first step in this direction is the airborne GANI-77 and several nev systems were added during theHound Dog, a supersonic and accurately guided air- past year, with still more advanced techniques underto-ground missile with a nuclear warhead. The B-52G development.
bomber can carry two of these missiles-one under In March 1960, a new single-sideband radio system,each wing-in addition to its regular nuclear payload. known as "Short Order," was put into operation. This
The Hound Dog, whose first production model was system provides instant voice communications between
accepted by SAC in December 1958, will make it pos- the SAC Command Post in the Underground Control
sible to attack the enemy's defenses from hundreds of Center at Offutt and combat aircraft in flight over any
miles away and thereby help the bomber to penetrate part of the globe. Messages can be relayed in allto its target. In addition, it will permit a variety of new directions from the powerful 45,000-watt transmitters
tactics, such as attacks on several targets in different located near Offutt and at the headquarters of eachareas on the same mission. of SAC's three numbered air forces-Westover AFB,A different type of penetration aid is represented by Mass., Barksdale AFB, La., and March AFB, Calif.the Quail missile, which is a decoy system designed "Short Order" would be the medium through which
to confuse the enemy's radars by reflecting the same SAC bombers, launched under "Positive Control" in
radar image as the B-52. It can be launched in quantity the event of tactical warning of an attack, would re-from target-bound bombers and thus assist in the ceive the "go-code" signal authorizing them to proceed
penetration of enemy defenses. The first multiple Quail to their designated targets once the President should
launch was conducted successfully over the Eglin direct a counterattack.
AFB, Fla., test range in June 1960. Thus, the past year has witnessed continued and

The next step will be the use of manned aircraft significant improvements all along the line which have
as airborne and virtually invulnerable platforms for added greatly to SAC's fighting capability and, hence,air-launching ballistic missiles. One of the most prom- its deterrent strength. But these improvements wereising is the GANl-87 Sky Bolt, which will be SAC's possible only because of steps taken in the past. Futurefirst ALBI1. This weapon system will lend itself to improvements will depend on the steps which areuse on SAC's present B-52 fleet as well as on the taken today, and it is, therefore, none too early tosupersonic and nuclear-powered aircraft which are prepare ourselves for the unprecedented demands ofexpected to enter the Strategic Air Command's inven- the dawning space age. For there can be no doubttory in the years ahead. that, eventually, we will have to extend our defensesIn my considered opinion, there will be a require- ever deeper into space.
ment for manned weapon systems for the foreseeable It would be futile to speculate about the problemsfuture, although in decreasing numbers. It is not like- and promises that the battle for space supremacy mayly that there will ever be a complete substitute for entail. But we must accept the fact that the conquestman s reasoning power, for it is that capacity which of space is far more than a scientific challenge. Indeed,wil always be needed over enemy territory in order to supremacy in space may well be a matter of survivaldeal with unpredictable problems. In fact, it is not for the free nations of the world.
beyond the realm of imagination that, someday, a To achieve and maintain such supremacy for thetechnological breakthrough may lead to development sake of a lasting and honorable peace will demand anof effective defenses against ballistic missiles. If this all-out cooperative effort which will have to drawshould come to pass, and we must not rule out the upon all the economic, technological, and militarypossibility, there may be increased need again for assets at our command. In the event of need, SAC canour manned weapon systems-an added reason why be expected to contribute its share to this effort by pit-manned systems should always reflect the latest ad- ting into space strategic weapon systems designed tovances in technology. provide as convincing a deterrent to aggression as weThe point is that we cannot afford to place our have had in the past. To attain this goal, we may thinkentire or main reliance on any one particular type of in terms of strategic satellites or, even, perhaps, ofweapon system, whether manned of unmanned, be- manned spacecraft which would orbit the earth in acause the consequences could be disastrous if future continuous space alert.
advances in technology should impair or nullify its The day when such weapons become a reality mayutility. For this reason, the Strategic Air Command still be far in the future. But regardless of the dramaticmust plan for a well balanced aerospace force of both challenges that lie ahead, it is safe to predict that,manned and unmanned weapon systems, designed and the American people can always count on SAC and itstimed to operate in the demanding environments of men to do their part-on the ground, in the air, and inthe future. space.-END
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field service problems?

equipment in the field is of
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defense of the Free World. To
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aircraft ... a weapon system with performance and versatility to

insure air supremacy today- and tomorrow

In creating the Phantom II, McDonnell has drawn upon the wealth of design,
development and operational experience resulting from the Voodoo series.

The two-place, twin-engine configuration which helped establish the combat

supremacy of the F-101B has been refined and advanced in the Phantom II.

The Phantom II has attained a level-flight speed of 1500 mph and has climbed to an

altitude of 98,560 feet. Its numerous store stations can accommodate a variety of

air-to-air missiles as well as virtually every ground attack weapon in the Air Force

arsenal. It combines excellent control characteristics throughout the flight envelope

with the most advanced weapon-delivery techniques. The Phantom II is

designed to master any ground or air combat situation.

With operational and armament capabilities for both limited and full-scale aerial

warfare, Phantom II insures maximum defense for every defense dollar.
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will need the courage and
creativity to recognize the SPA CE -A G Etremendous impact of tech-
iiology on a changing world.
Suggested here are some areaP
of challenge to the man who
n January will become the
ountrysfirst truly . . . WILLIAM LEAVITT

i Associate Editor

flHfou rth day ofnext monthwill mark tially inadequate. Their opponents presented a
the third anniversary of Sputnik I. We proud pageant of US space and missile achieve-
can be sure that the Soviets will salute ments, all the results of decisions by a wise and
the day with a barrage of propaganda prudent Administration.

extolling the splendor of their technology and its The superpartisan quality of the films disqual-
significance as the harbinger of the faceless future ify them as living history. But the important fact
they would impose on the world. is the formal recognition by both parties of the

We will be lucky if that is all they do. The reality of the new era and its trappings and of the
anniversary, falling a few weeks before our presi- need for close and serious attention to technolog-
dential election, presents a marvelous opportunity ical questions by the next Administration, who-
for the Russians to jolt us anew with a spectacular ever wins the election.
feat, perhaps the launch of a manned vehicle into A year ago, in reviewing on these pages the
orbit, or the announcement, with sufficient detail national space effort, it was remarked that since
to unnerve us, of a militarily significant space Sputnik we had gone through "emotionally and
weapon system. One such possibility might be an politically a significant transition from bland ac-
antisatellite technique to counteract our Midas climatization, through a nagging-headache sort of
early-warning and Samos reconnaissance satellite cold war, to a new realization of the broadness and
programs. potential fatality of the conflict in which our coun-

No news is traditionally good news, and except try is engaged with a tenacious opponent." Added
for their ominous Pacific rocket tests and the par- as a qualification was the suggestion that some of
tial failure of their Sputnik IV which was sup- us had gone through this transition. Today, it is
posed to have carried a dummy in a life-support fair to say that more of us have.
system, the Soviets seem to have been lately more And if the candidates, as they examine the tech-
occupied with mundane matters. It is possible nological posture of the country during the cam-
that our first space-age election campaign will paign, talk of the programs and approaches they
proceed with no more formidable Russian head- can honestly say they would implement if elected,
line-grabbing interruption than the trials of U-2 even more citizens will benefit from new under-
pilot Francis G. Powers and the captured crew standing of the seriousness of the struggle for the
members of the ill-fated RB-47. future. Recrimination will serve little purpose.

As noted, this is our first space-age election. If For the Republicans to claim that achievements
you watched both political conventions on tele- already logged are purely the result of their wis-
vision, you may have caught the films shown in Los dom is for them to forget that Democratic mem-
Angeles and Chicago to illustrate the Democratic bers of Congress have led fruitful investigations of
and Republican platforms. A totally innocent shortcomings and rivalries that were undeniably
viewer might have gotten the impression that he slowing our technological progress. For the Demo-
was seeing footage of two entirely different coun- crats to blame all deficiencies on Republican budg-
tries. Among other denunciations, the Democrats etry is for them to forget penny-pinching in their
pictured our space and missile posture as essen- own ranks, not only before Korea but after Sput-

SPACE DIGEST1/SEPTEMBER 1960 75



nik. The point is that today, what the American ganizational structure that will give some assur-
people (and the rest of the free world) are essen- ance of the realization of the goals.
tially interested in is not what Mr. Kennedy or Mr. As of today, none of the above have gotten
Nixon said yesterday but what they would do as beyond slight beginning, and the leadership has
President after next January. largely come from worried legislators and influen-

What is our technological posture, in achieve- tial commentators. This is the major reason why
ments and organization, on the eve of election? no really broad course for a technologically trans-

In terms of vehicles launched and in orbit, we formed America and the world has been set.
have, except for the weight factor and their suc- Suggested below are but a few of the space-age
cessful moon-impact and moon-circumnavigation, questions the next President will have to face and
kept respectable pace with the Russians, and have resolve:
certainly chalked up notable scientific accomplish- * The continued pluralism of our national
ments. These have included the discovery of the space effort. For example, the National Aeronau-
Van Allen radiation belts, the photoscanning of tics and Space Administration, through no fault of
the earth's cloud cover, the long-distance commu- its own, has developed into an agency required to
nication relay from solar orbit by Pioneer V, the provide scientific data, working programs, and sets
Discoverer recovery, Echo satellite, and X-15
flights, among other feats. But the exceptions noted
above are sizable and significant, and it is idle for
high officials to infer, as they so often have since
the end of the initial uproar after Sputnik, that all
the rough spots have been smoothed over and that
we now have an entirely orderly and purposeful
space and defense program. Space and defense
must be lumped together in discussion because
they will merge at an increasing pace into a mili-
tary totality in the decade to come. Without omni-
science, the Russians certainly believe this, and
we had better too.

Peter Drucker, writing in Harper's Magazine
recently, remarked that the key to the success of
a President is his ability to sort out what is relevant
to his times. The technological revolution is the
most relevant fact of our times, and space as its The face of the future. Only a firm determination

most startling aspect will be a peace or war theater on the part of the next President can assure this

of national and international operations. Histor- youngster that if he has the talent he will be assured

ically, it may well be more important for the next of the education he'll need to fulfill his potential.

President to decide, say, how much the country
ought to spend and how it ought to spend for a of long-range goals-all at the same time. In ordi-
worldwide communication satellite program, than nary times, this might be perfectly fine. But in
it will be for him to work out the tangled farm extraordinary times, in which NASA's product,
question-not that the latter is unimportant. space technology, is irrevocably tied up with na-

The outgoing Administration leaves a record tional survival, it is neither fair to the country nor
and a program far from complete. This incomplete- to NASA and its people to make this tripartite
ness extends from achievement to organization, demand on a civilian agency that should be dedi-
but the very fact of its incompleteness represents a cated to the production of technological capability
great challenge to the courage and creativity of alone.
the incoming President and Administration. The creation of NASA in its present form was

Creativity indeed is the key to the future. The at least partially the result of the Administration's
next President will have to decide on specific obsession with presenting a "peaceful" front for
goals geared to the nation's safety that can be its space organization. Somehow, in our American
reached through technological advance. Once the way, we were convinced that this outer garment

goals are established, he must lead the people to would be more appealing to the rest of the world.
a willingness to spend the funds to finance the The fact is that foreigners, friendly or hostile, at-
goals. That in process, he must blueprint the or- tach only the label "American" to our achieve-
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ments. They have little interest in our govern- * The problem of dramatically using our tech-
mental management techniques. nological capability in the world arena. It is a

The reverse of this problematical coin is the bitter irony of the cold war that, thanks to their
continued unwillingness fully to recognize the temerity and their willingness to say all things to
military significance of space technology. This has all men, the Communists have succeeded greatly
resulted in not only the loss, over the past few in portraying themselves as the fighters for peace
years, of outstanding officers who have given up and us as rapacious colonialists. Yet, as empha-
the military ghost for posts elsewhere, but also in sized previously on these pages, the advances in
the continued duplication of effort and conflict space technology, and technology generally, give
among the three services, with final adjudication us a new dimension, not only physical, but diplo-
of differences by the Department of Defense often matic, in which to operate. Surprise attack, so
only after too much money and effort have been often belittled as a possibility, remains the night-
wasted. mare of the world. A bold program, using space

Somehow the unity of a growing NASA and tools, offered to the world by the next President
the anxiety among the military services for oper- could certainly do much to redramatize our coun-
ational space technological assignments must be try as truly peace loving.

Other practical ideas-in line with the increas-
ing trend (especially in Western Europe under the
leadership of President de Gaulle and Chancellor
Adenauer) toward regionalism-which the next
President could spearhead might include a "Mar-
shall Plan for Space," in which we would work
closely with the West Europeans and the British
to help them attain a space capability of their own.
This could serve several purposes, the most impor-
tant the bolstering of a new and stronger united
Western Europe as a self-respecting and stake-
holding partner in the grand alliance. This sense
of equality could appreciably lessen neutralist
trends in areas that now openly wonder whether
we will really risk our lives to defend theirs. There

"Made-in-America" label is what interests foreign-
ers. Pioneer V carried "United States" credit line
into space, but present space organization still
lacks unity of goals, purpose, and over-all authority.

melded into a national space and defense pro- are, of course. small movements among the Euro-
gram. Only the President can decide its broad pean powers toward joint space research, but with-
purposes, and its role as an instrument of national out the stimulus described above, it will be hard
purpose. for such movements to get off the ground in an

*The problem of mobilizing our educational all-out manner.
system for national survival. The next President The above are but three of the several areas of
will have to take an active and strong interest in technology that could be examined by the next
raisifig the national standard of excellence in both President. There will, of course, be many more
scientific subjects and the humanities. He will need problems.
courage to push a program geared to the encour- As we look back on the past eight years, it is
agement of the gifted as a truly national resource paradoxical to note that a time which really set
and a factor in our strength. This does not neces- out to be a second "return to normalcy," marked
sarily mean the forced-draft training of every instead the opening of a drastically new era. Tech-
bright student as a future space pilot, mathemati- nology, initially the symbol, will soon become the
cian or physicist. But it does mean the provision fact of the new era. The next President will have
of educational foundations for those who do want to understand that fact and turn it to this coun-
such opportunities. try's advantage if he is to succeed.-END

SP ICE DlI(GES7T/ S 'EPTE.U1BER 1960 77



New technology and a new breed

of "blue suiters" are taking the

Air Force into the space environment,

a complex journey in a cold-war

world. Under way now is the vast

transition from . . .

4,i

(NRC

LTHOUGH a more specific national
policy with regard to the military role in
space awaits firmer decisions by the com-

4 ing new Administration, the logical ex-
tension of Air Force operations beyond the aero-
dynamically navigable atmosphere is an article of
faith of today's Air Force leadership.

For a variety of internal and external political
reasons, the inevitability of the transition by the
Air Force from air to aerospace force has not yet
been totally accepted on all governmental policy
levels. This hesitancy stems from a number of
different points of view.

One such point of view has been that space
technology, as an outgrowth of scientific advance,
must be treated primarily as a "civilian science"
program, and that otherwise military conflict on
earth will extend itself beyond the atmosphere.
Another, and less altruistic argument has been:
Why should the Air Force, of the three military

Symbolic of the transition from air to aerospace,
and the mix of conventional and new technological
capabilities, are SAC's B-52 manned nuclear-
armed aircraft, left, and the Midas II test
early-warning satellite, launched May 24, 1960.
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rockets
and

missiles
Componentry capabilities of the
Kelsey-Hayes Company as a supplier of
precision propulsion assemblies, structural
parts and exotic high temperature
materials for first and second generation
rockets and missiles include-
Swivel nozzles, hydraulic control systems
and auxiliary power supply systems for
thrust vector control; weldments, rocket
and combustion chambers for liquid and
solid propellant propulsion systems;
inner cones, exhaust cones, rotating wheel
assemblies; vacuum induction melted
alloys to withstand corrosive and

extremely high temperature atmospheres;
advanced design, research and develop-
ment in gas dynamics, internal ballistics,
transient heat and thermal stress analysis.
Kelsey-Hayes Company,

General Offices: Detroit 32, Michigan

KELSEY-
HAYES

Automotive, Aviation and Agricultural Parts
Hand Tools for Industry and Home

18 PLANTS: Detroit and Jackson, Michigan;
Los Angeles; Philadelphia and McKeesport,
Pennsylvania; Springield, Ohio; New Hartford
and a N or avenport, Iowa;
Windsor, Ontario. Canada.
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LSAF Capt. Leroy Cooper, Jr., right, participates Future Air Force missilemen at Sheppard Tech-
in weightless flight aboard USAF C-131 over nical Training Center, Sheppard AFB, Tex., study
Holloman AFB, N.M. Air Force aerospace med- Atlas operations as they undergo Air Training
ical know-how contributes to NASA program. Command instruction in launch operator analysis.

services, be dominant in space operation, when that there is a deep cleava ininterests and mo-
there are viable reasons for interest by the other tivations between civilians and military. This may
services? have been true in ancient and medieval times,

The first argument is general and the second when the military was an entirely separate and
specific. Yet they are both significant and it is a vested interest unto itself much of the time. But
continuing chore for the high Air Force officers it is simply not true today. The military man and
who must testify before congressional committees the civilian are all part of the same vast complex.
or justify programs at Department of Defense level Much of the "blue-suit capability" of the Air
to discuss such questions. Force derives from civilians. And, by the same

The "civilian science" argument is a retreat token, much of the impetus for scientific advance
from reality. First, our experience with the Soviets has come from military requirements. Yet many
indicates that they will not hesitate to use space critics persist in the belief that donning a uniform
as a military arena if it seems advantageous; hence changes a man so radically that he cannot be really
it is essential for us to keep pace with their capa- completely trusted. The fact of the matter is that
bility, even though we have no real idea as to their military men and civilian scientists have the mu-
intentions. This has been the rationale that both tuality of professional status and outlook-and
we and the Russians have followed in connection that today their two disciplines are increasingly
with nuclear military power. In a different world, combined in the new breed of soldier-scientist, or
the Russians might have accepted post-World War conversely, scientist-in-defense.
II American proposals for international control of The other criticism-referred to above-is the
nuclear energy, but, because of their aim of world questioning of the Air Force's claim of primacy in
domination, they chose instead to develop their the space mission. This is, of course, an intra-DoD
own capability. In turn, we strengthened our own question. The other services feel that, in view of
capability, and out of this situation emerged the the lack of complete knowledge as to military use
uneasy, but so far effective, mutually deterrent of space in the future, they too should have a free
posture. In a real world, unpleasant as it often is hand in planning spaceborne missions. The answer
to all of us, space technology potential must be to this problem does not lie in denying Air Force
exploited for defensive military strength. primacy. Instead it depends on a redoubling of

The other aspect of the argument for "civilian effort to unify the services so that all military

science" is semantic. Many people believe sincerely space needs can he served. Whether the presently
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Blasting new materials to make missile nose cones. The first ICBM

nose cone ever to be recovered after flight was protected by a new, high-temperature

material. Its name: Avcoite. Its construction: specially reinforced ceramic. Avcoite was

the first of a family of new heat-shielding materials. They were developed for re-

entering nose cones and satellites by Avco's Research and Advanced Development

Division. Newest addition to this materials family is Avcoat, a plastic heat-shield here

ablating smoothly in a hydrogen-oxygen jet simulating satellite re-entry temperatures.

AVCO CORPORATION. 750 THIRD AVENUE, NEW VORK 17. NEW YORK



constituted Air Force or a single service handles
the mission-the mission will remain.

* * 0

Aircrews racing through the Pacific night to
pinpoint at sea a Discoverer capsule ejected from
orbit ... advanced planners in the Pentagon chart-
ing space systems of a decade hence . . . men on
USAF launch pads in California and Florida
tuning in on missiles as they roar over their watery
ranges . .. a flight surgeon whose exclusive charges
are the seven military test pilots, one of whom will
be the first American Mercury Astronaut into or-
bit . . . a parade of specialists describing tech-
nological tomorrows to congressional questioners
S. . a captain in southwestern Texas working to
perfect a closed-circuit breathing system for space-
ships . . a lady dietitian in Ohio studying ways to
feed future spacecrews . . . a major in California
who has piloted the X-15 aerospace ship to an
incredible altitude of 136,500 feet. . . "slipstick-
ers" at an electronics facility at Lexington, Mass.,
not far from where American farmers fought Brit-
ish Redcoats on the village green in 1775... .

At scores of facilities across the country, the
new breed of "blue suiters" are leading the US Air
Force in its inevitable transition into the new
regime of space as the natural extension of what
USAF Chief of Staff, Gen. Thomas D. White, has
called the indivisible continuum of aerospace. Solid-fueled spaceborne deterrent, Air Force's

The movement into the future is clearly under Minuteman ICBM, has already been successfully
way, yet because of the exigencies of a cold war tested in tethered launches from under'round silo
which could turn hot at any moment, it is being site at Edwards AFB, Calif., will soon join USAF.
carried out with an eye to ever-present problems
of first, deterrence, and second-should deterrence
fail-a "win-the-war" capability.

Thus the Strategic Air Command, which for
more than a decade has guarded an uneasy peace,
is adding to its formidable manned air attack capa-
bility the new power of unmanned, nuclear-armed
intercontinental ballistic missiles-the first gener-
ation of space weapons.

To the developing mixed force of manned air-
craft and manned missiles of SAC will soon be
added the advantages of orbiting space vehicles
designed to provide early warning of ballistic mis-
sile attack and to provide needed observational
and reconnaissance data on areas from which
attacks against the free vorld might be launched.

These new dimensions of capability, being rushed
by Air Force planners, backed by the aerospace
industry team, are exemplified by such projects as
Midas and Samos, the first of which has already USAF Capt. Duane E. Graveline spent a week in
entered the test launch stage. When both of these a bathtub recently at Air Force School of Aviation
systems are in operation, they will enhance the Medicine to check eflects of life in relative weight-
giant electronic fence, BMEWS (Ballistic Missile lessstate,aspartofmannedspaceflightresearch.
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Early-Warning System) now being pushed to
completion in England, Greenland, and Alaska.

Symbolic of the space age, the entire Air Re-
search and Development Command has as a spe-
cific mission the maintenance of US aerospace
technological superiority. Toward that aim, in a
few short years, it has laid the groundwork for a
missile capability which has transformed the na-
ture of war so radically that World War II, in
which today's Air Force was truly born, seems
almost as remote in technique as its 1914-1918
predecessor. In the space age, push-button war
has become a frightening possibility. Yet con-
versely, push-button peace-through worldwide
spaceborne warning and reconnaissance systems

Air Force aid in development of Polaris subma- -has already become a realistic hope.
rine-launched missile is illustrated by this Mach 8 Complementing the operational job of SAC and
test of a proposed reentry configuration at Arnold the development job of ARDC is the training com-
Engineering Development Center in Tennessee. plex in Air Training Command, which today is in

the serious business of training Air Force person-
nel in the intricate arts of missilry as well as the
traditional business of flying aircraft.

And engaged in the vast effort of procurement
and logistical support of space weapon systems
ranging from the ballistic missile to the Dyna-Soar
project that will someday lead to an orbital bomber
capability is the Air Materiel Command, which
only recently had added to its chores the expediting
of completion of ballistic missile bases now under
construction.

The Air Force's transition from air to aero-
space arm has brought into being whole new ap-
proaches to the technological problems attending
such a vast change. In almost every area of activ-
ity, the effects are visible, not only from the
organizational but also from the functional point
of view.

As the chart on pages 80 and 81 indicates, new
and specialized organizations have sprung up
throughout the Air Force, to meet these new chal-

lenges. And old organizations are constantly being
assigned new responsibilities to meet the demands
of new technology.

Added to the total complex are such space-age
industrial phenomena as the nonprofit "brain fac-
tories" which have been set up in recent years for
the specific purpose of providing ideas, technical
backup, and systems engineering to the Air Force

Sinspecialized areas. The two newest such groups
are the Aerospace Corporation in Inglewood, Calif.,
which serves the Ballistic Missile Division, and the

Borne on a whiie plume of rocket exhaust, this MITRE Corporation in Lexington, Mass., which
Air Force Bomarc-B interceptor missile takes off provides technical capability to the Air Research
from the Air Force's Air Proving Ground Center and Development Command's new Command and
at Eglin AFB, Fla., duringrecent missile tests there. Control Development Division, in the Division's
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By utilizing the sun's energy,
41 G-E thermionic converters
can equal power output of
1.000 batteries for one yea-

M1SSI AEgtt SPACE ...center for missile and space technology research
%11 VEHICLE and development at General Electric

DEPARTMENT

Progress in power for space
Manned space flights, as well as other U.S. space and control components. Intensive work in photo-

projects, will require new, light-weight, long-life voltaics includes the development of an advanced unit
sources of electrical energy. Conventional batteries, to provide more than 500 watts of continuous power
now being used in missiles and satellites, are far too for the Advent communications satellite.
heavy for most future space applications. For the U.S. Army Signal Research and Develop-

For example, during a year's operation, one thou- ment Laboratory, a regenerative fuel cell is under
sand 15 amp/hr batteries, similar to the one shown development, as are magnetohydrodynamic electrical
above, would be required to equal the 41 watts which converters for the Air Force Office of Scientific Re-
the thermionic converters in the photo can generate search, WADD and BMD. In addition, MSVD is
from the heat of the sun. These batteries would weigh investigating nuclear thermionics and nuclear turbines.
15,000 lbs-a complete thermionic system, including To learn more about these MSVD space power de-
the converters developed in General Electric's Re- velopments, write to Section 160-76, General Electric
search Laboratory plus a collector and orientation Co., Missile and Space Vehicle Department, Phila-
equipment, only about 20 lbs. delphia 1, Penna. 160-76

To provide such new, light-weight systems, engi-
neers at General Electric's Missile and Space Vehicle
Department are investigating a wide variety of prom-
ising space power sources, utilizing the specialized
capabilities of other Company research operations. GENERAL* T ET R CFor instance, under U.S. Air Force contract, G.E. is LL~r
conducting extensive research in thermionics, and is
developing an experimental thermionic system con- MISSILE AND SPACE VEHICLE DEPARTMENT

sisting of a solar collector, converters, and storage A Department of the Defense Electronics Division

Scientists and Engineers interested in career opportunities in Space Technology, contact Mr. T. H. Sebring, Dept. 160, MSVD
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RECOVERED IN THE FREE WORLD
was brought back by a

RE-ENTRY RECOVERY SYSTEM
Conceived, Designed,

Developed, Manufactured,
and Tested by

ac."% UiERY OF THE Uri C, JUPITER, AI LAS, ANL
THOR-ABLE BALLISTIC MISSILE NOSE CONES WAS ACCOMPLISHEr
BY COOK ELECTRIC COMPANY RE-ENTRY RECOVERY PA

CURRENT PROJECTS INCLUDE THE MINUTEMAN AND TITAN
DATA CASSETTES AND RECOVERY OF THE SATURN BOOSTER.

Scientists and engineers with experience in the following fields
;re invited to explore the wide range of openings now available:

HiEMAICHI LABORATORIES INLAND TESTING LABORATO111S
Aerospace Vehicle Landing Systems * Instrument Calibration and Repair
Instrumented Test Vehicles * Electronic Manufacturing

3 ECM, ECCM Studies and Equipment * Field Services
a Target Simulators, Flight Simulators * Reliability Testing and Engineering
1 ASW Systems and Subsystems * Qualification and Environmental
e Control Systems, Computer Input-Output Sys- Testing and Engineering

tems, Signal Processing, and Analysis Systems * Nuclear Irradiation Analyses and Studies
o Weapon Systems and Subsystems * Wind Tunnel Studies

CINEFONICS
*Film Reports and Documentation



Big ear on Air Force Discoverers this hug-e Bi,' hole for big missile is this excavation at Lar-
sixty-five-foot-wide parabolic antenna which re- son AFB, Wash., one of the operational sites
ceives signals from the vehicles during the launch chosen for the Air Force's Titan ICBM squadrons,
phase and later as they proceed in their orbits. symbolic of the transition from air to aerospace.

search for integrated man-machine systems for of Defense has been suggested on the House side).
instantaneous and correct human command action Also missing from the chart is the National
based on electronically gathered and processed Aeronautics and Space Council, created by the
information. Space Act to advise the President on space mat-

The chart that accompanies this article is an ters. The Council is also slated for abolition in
attempt to portray graphically, and with an indi- amendments to the Space Act now under congres-
cation of line and staff relationships, the principal sional study.
Air Force agencies involved in the transition high- The next layer leading from President to Air
lighted above. Force includes an office now second in authority

The chart starts at the White House. (as far as technological spending and planning
All military authority derives from the Presi- questions are concerned) to the Secretary of De-

dent as Commander in Chief. He in turn leans for fense-that of Director of Research and Engineer-
scientific advice on his Special Assistant for Sci- ing. Dr. Herbert F. York, a physicist long involved
ence Technology, Dr. George B. Kistiakowsky, a in military developments, holds this post and
professor and distinguished scientist on leave from wields great power in his dual role as staff adviser
Harvard University. to the Secretary of Defense and as arbiter and

Below the President, in coequal status repre- general supervisor of all technological research by
senting the civilian and military aspects of space the military departments. One of the hats he wears
technological developments, are the National Aero- is that of Chairman of DoD's Research and Engi-
nautics and Space Administration Administrator, neering Policy Council in which position he hears
T. Keith Glennan, and the Secretary of Defense, the research and development ideas of the staffs
Thomas S. Gates. . of the three services.

At present, for practical purposes, no official The final segment in the DoD layer is the Ad-
body is operating as liaison on space matters be- vanced Research Projects Agency, headed by Maj.
tween NASA and DoD. The reason is that the Gen. Austin W. Betts, USA. ARPA. which for a
Civilian-Military Liaison Committee set up for time after Sputnik and before the transformation
this purpose in the Space Act of 1958 is expected of the National Advisory Committee for Aeronau-
to be abolished by amendment, and no agreement tics into its much larger successor, NASA, reigned
has been reached between the House and Senate nearly supreme as directing and funding agency
space committees as to a substitute body (although for military space projects, now has been essen-
a coordinating board cochaired by the Associate tially absorbed by Dr. York's office. It is still
Administrator of NASA and the Deputy Secretary significant as sponsor of studies in advanced fuels,
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CUSTOMER
Air Force Flight Test Center

PROJECT
Altitude Simulation System

APPLICATION
Testing Low Chamber Pressure Rockets

DESIGNER/BUILDER
Marquardt's Facilities Engineering Division

The Air Force Flight Test Center's Feasibility and Planning Studies to
Rocket Propulsion Directorate at determine the most suitable approach
Edwards AFB needed a new kind of to new facility requirements.
static test facility. It had to be one that DesignCriteriatodescribeindetail
would simulate the altitude environ- design Crri to d n dail
ment of a rocket engine through its full thedesignapproachtoanewfacility.
operational cycle-ignition, steady Plans and Specifications to permit
state operation at altitude, and final fabrication and plant construction.
cut-off. Marquardt's Facilities Engi-
neering Division is doing the job. Operations andlMaintenance man-

uals, training aids and support mate-
When completed in 1961, this will be rials and equipment.
the first Air Force facility of its kind. Field Engineering and Construction
Control rocket systems will be tested Management to inspect and control field
at altitudes in excess of 100,000 feet. installations and start up your new

To meet these objectives a new design plantorfacility.
approach has been developed - one that Detailed information about the Divi-
combines a multiple stage ejector sys- sion's experience, facilities and services
tem with a high performance exhaust may be obtained by writing for Mar-
gas diffuser and a Marquardt pioneered quardt's new Facilities Engineering
steam generator. capability brochure. Address your

inquiries to: Tom Hudson, The Ma-
This unique Marquardt concept pro- quardt Corporation, 16555 Satice
vides these attractive features- Street, Van Nuys, California.

1) High performance with a modest
capital investment. E'ngineers and Scientists experienced

in these or related fields will find it
2) Immediate "reaction" time for rewarding to discuss their career

facility start-up. futures with Marquardt. Founded in
3) Ejector system control by a single 1944, Marquardt now has a staff of

operator. 5,000- two out of three are profes-
sional people. The company's growth

Marquardt's Facilities Engineering is is a parallel to the atmosphere of chal-
prepared and staffed to design and lenge and rewarding accomplishment
construct the most complex Space Age that has existed since the firm's
facilities. It can provide you with- beginning.

. . ....



Spage-age night view of est site at the Ai ifore 's Lnder Air Force's "concrrency' concept, people
Flight Test Center, Edwards AFB, Calif., showing to operate systems are trained as weapons are per-
facilities where Thor and Atlas underwent vital fected. Here, an airman learns about rocket control
static test processes in ballistic missile program. at an Air Training Command school in Illinois.

antimissile defense, and spaceborne communica- Lt. Col. Donald C. Alim; and Director of Sys-
tions studies. tems Development, Maj. Gen. Marvin C. Demler.

The top posts in the Air Force, as indicated in Four working commands of the Air Force are
the chart, are those of the civilian Secretary, Dud- especially involved with space technology as an
ley C. Sharp, and the Chief of Staff, Gen. Thomas added dimension of operational capability.
D. White. They are provided scientific counsel by The Strategic Air Command, headquartered
the Assistant Secretary for Research and Develop- Offutt AFB, Neb., commanded by Gen. Thomas
ment, Dr. Courtland D. Perkins; the Chief Scien- S. Power, is the using command for existing space
tist, Dr. Alexander H. Flax; and the Scientific weapons-intercontinental and intermediate-range
Advisory Board, chaired by Lt. Gen. Donald L. ballistic missiles-and is looking ahead to eventual
Putt, USAF (Ret.). manned aerospace capabilities that will emerge

On the Air Staff level, advising the Chief of from such projects as the X-15 and Dyna-Soar.
Staff, suggesting policy, and outlining require- The 1st Missile Division, headquartered at Van-
ments, are the staff specialists, whose people denberg AFB, Calif., commanded by Maj. Gen.
perform planning in the specialized areas. David Wade, currently is the repository of existing

These include: the Assistant Chief of Staff, ballistic weapon capability. Construction of addi-
Guided Missiles, Brig. Gen. Milton B. Adams; tional bases from which retaliatory ballistic weap-
the Surgeon General, Maj. Gen. Oliver K. Niess, ons would be launched is under way.
among whose duties is the keeping track of the The developmental program for space weapons
various elements of the Air Force's in-house aero- is the job of the Air Research and Development
space medical research; the Deputy Chief of Staff, Command, headquartered at Andrews AFB, and
Materiel, Lt. Gen. Mark E. Bradley, Jr.; the commanded by Lt. Gen. Bernard A. Schriever.
Deputy Chief of Staff, Operations, Lt. Gen. Dean Under ARDC are the famed Ballistic Missile
C. Strother; the Assistant Deputy Chief of Staff, Division, at Inglewood, Calif., commanded by
Nuclear System, Brig. Gen. Irving L. Branch; and Maj. Gen. Osmund J. Ritland, which has directed
the Deputy Chief of Staff, Development, Lt. Gen. the Air Force ballistic missile development pro-
Roscoe C. Wilson. gram; the Wright Air Development Division, at

Aides involved in planning space-age projects Wright-Patterson AFB, Ohio, commanded by Maj.
under the aegis of the DCS/Development are: Di- Gen. Joseph R. Holzapple, and its complex labo-
rector of Research and Technology, Brig. Gen. ratories, including the Aerospace Medical Labora-
Ralph L. Wassell; Human Factors Division chief, tory, with probably the largest technical capability
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A special breed of generalist for Space Technology Leadership

America's dramatic accomplishments in space technology are made possible not only by developments in science, but by advances

in technical management concepts. A new type of generalist has emerged to meet the demands of systems engineering and

technical direction of complex missile and space projects. This technical manager combines a broad knowledge of science and

engineering with the leadership capability to fuse the disciplines of creative specialists into a dynamic, effective team * In its six

years as a principal contractor for the Air Force, NASA, and ARPA, STL's hard core of technical management generalists has set

the pace in developing new members of this very scarce breed * Their unique ability is the prime asset in Space Technology

Leadership 0 Scientists and engineers who would add this new management dimension to their professional careers are invited to

submit their resumes to STL, where they will receive meticulous attention.

SPACE TECHNOLOGY LABORATORIES, INC. P. . BOX 95004, LOS ANGELES 45, CALIFORNIA

Los Angeles * Santa Maria Edwards Rocket Base * Cheyenne Cape Canaveral * Manchester, England * Singapore * Hawaii



This multiple-stage monorail sled at Holloman
AFB, N.M., has been used in joint USAF-Army
tests of missile warhead fuzing systems. The sled
has attained record-breaking speed of Mach 3.5.

In the interest of aerospace medical science, Court-
ney A. Metzger climbs into capsule at Wright-
Patterson AFB, Ohio, to spend week living off
his own liquid body wastes and regenerated air.

in the country in studies of human stress and en- Flight Test Center, Edwards AFB, Calif., where
durance; the Air Force Research Division, com- the X-15 project is headquartered; the Air Force
manded by Maj. Gen. William H. Canterbury, Special Weapons Center, Kirtland AFB, N. M.,
which operates a multimillion-dollar program of research and development center for nuclear weap-
contracted basic scientific research in universities onry; the Air Proving Ground Center, Eglin AFB,
and foundations in this country and overseas; and Fla., another missile and weaponry test area;
the new Command and Control Development Divi- Arnold Engineering Development Center, Tulla-
sion, at Laurence G. Hanscom Field, Mass., com- homa, Tenn., a contractor-operated research cen-
manded by Maj. Gen. Kenneth P. Bergquist. ter on aero and astrodynamics; the Armed Services

Just as the Ballistic Missile Division has been a Technical Information Agency, Arlington, Va.;
sign of the technological times, so is "C 2D 2." Its and the Air Force Missile Development Center at
job is the study of systems which will effectively Holloman AFB, N. M., also the site of the Aero-
combine the incredible speed of the new computer medical Field Laboratory, where in the very early
devices with the unique-and necessary-factor fifties investigators were firing animal-carrying
of human control. Among the facilities of C2D2  rockets to obtain information on human factors.
is the National Space Surveillance Control Center, Logistical support for aerospace development
where men and computers work together to keep and operational capability is the assignment of the
a constant inventory of all space vehicles orbited. Air Materiel Command, headquartered at Wright-

There is an interesting parallel between the Patterson AFB, and commanded by Gen. Samuel
older BMD complex and C2D 2, in that both of E. Anderson. An extremely important shop of
these space-age Air Force operations rely to a great AMC involved in this effort is the Ballistic Missiles
extent on specially created nonprofit corporations Center, at Inglewood, Calif., commanded by Maj.
which specialize in the areas of interest of the Gen. Thomas P. Gerrity. BMC is a principal link
respective division; in the case of BMD, the Aero- between AMC, ARDC, and SAC and recently was
space Corporation and in the case of C 2D 2 , the assigned management responsibility for site activa-
MITRE Corporation. tion of missile bases construction, installation,

Also listed on the chart are several of ARDC's checkout, and turnover to SAC on schedule.
research and test centers; the Air Force Missile Test Working closely with both BMD and BMC is
Center, Patrick AFB, Fla., principal missile re- the special operation called SAC-Mike, also at
search and development launch site; the Air Force Inglewood, and commanded by Col. John F.
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- HAWK makes first missile-to-mis-
7sile kill

Raytheon HAWK, designed for defense
against low flying aircraft, achieved the
first known kill of one missile by another
onJan. 29, 1960 at White Sands, New
Mexico. Most recently, HAWK achieved an-
other sensational first by blasting out of
the sky a much smaller supersonic missile.

The proved achievements of this HAWK
weapons system for defense demonstrate
Raytheon's complete systems capability.



Advanced aerospace defense sys-
tems from Raytheon

The skills evolved in developing existing
air defense programs are now being ap-
plied by Raytheon to the solution of the
free world's aerospace defense problems.

Research and study programs have pro-
duced a broad range of advanced defense
systems concepts. As with HAWK, Ray-
theon is applying its proved systems cap-
ability to these programs.

RITHEUN .S vs rys
WlhWS/ON

Waltham, Massachusetts



4, A4

This giant propulsion wind tunnel at Air Force's Plasmatron is used at Air Force's Special Weap-

Arnold Engineering Development Center, Tulla- ons Center, Kirtland AFB, N.M., to create tem-

homa, Tenn., is designed for tests of vehicles at peratures of up to 25,000 degrees Fahrenheit for

speeds ranging from Mach 1.5 to around Mach 5. test of materials in reentrY vehicle simulations.

Batjer, Assistant Commander in Chief of SAC. flight, which is focused in the Division of Space

SAC-Mike's responsibility is to serve as primary Medicine, established at SAM in 1949.

link between ARDC developmental capability and The nearly sixty elements listed on the chart

SAC's operational requirements. are a mere highlighting of an effort that would

Paralleling the ARDC developmental divisions take many more pages to illustrate totally.

are AMC's specialized centers, notably the Elec- In this third year of the space age, almost every

tronic Systems Center, Laurence G. Hanscom national space activity necessarily involves the

Field, Mass., commanded by Maj. Gen. Clyde H. Air Force. As of September 1959, the official

Mitchell, and the Aeronautical Systems Center, at responsibility for launch of and development of

Wright-Patterson AFB, Ohio, commanded by Maj. military space boosters was assigned by DoD to

Gen. Beverly H. Warren. ESC is opposite number the Air Force, settling earlier confusions of au-

to CD 2 , while ASC is opposite number to WADD. thority among the services. And for all practical

Air Force-wide training for the new skills that purposes, the launch capability for the civil space

will be required for aerospace weaponry is the job program, directed by NASA, rests with the Air

of the Air Training Command, headquartered at Force, which has launched most of the successful

Randolph AFB, Tex., and commanded by Lt. US space vehicles to date.

Gen. James E. Briggs. Training, carried on at Equally important is the Air Force's sizable

several Air Force bases across the country, is capability in the field of aerospace medicine which

under direction of General Briggs's Deputy Chief translated into practical terms is the indispensable

of Staff for Technical Training, Brig. Gen. Lee F. key to successful manned spaceflight. This capabil-

Dusard, Jr. and ATC's Missiles and Space Weap- ity ranges from in-house research on crew cabins

ons Training Directorate, also at Randolph, head- in advanced flight systems to the recycling of

ed by Col. Charles W. Johnstone. human waste as part of life support systems in

Also under ATC is the Aerospace Medical spaceflight. Even before the official inauguration

Center, headquartered at Brooks AFB, and com- of the NASA Project Mercury program to orbit

manded by Maj. Gen. Otis 0. Benson, Jr. A an American Astronaut, the Air Force was close

principal component of the center is the School to establishing its own program to accomplish the

of Aviation Medicine. SAM's dual mission is the same mission. And from the start of Project Mer-

training of flight surgeons for the Air Force and cury, Air Force aerospace medical skills and

research in aerospace medicine, including basic people have been fed into the NASA program.

research on medical problems of manned space- -WILLIAM LEAVITT
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Nerve Centers For ASatellite

Over 25.000 informative cloud-cover pictures have been * Two standard 4-channel tape recorders to back up thereceivedfromTIROSIsinceitwaslaunchedonApril1.Intwo monitor
months the satellite had completed 1000 orbits and travelled *wppreodrtmntrottlmtrdaelt
27,500,000 statute miles. This means not only that TIROS parametaerrcrest oio ot eeeee aelt
itsef has performed as planned, but that the complex problems prmtr
of command and control, as well as signal reception and proc- 0 An antenna programmer which directs the antenna to fol-
essing, have been successfully surmounted. Like the satellite, low the orbit of the satellite when itis inrange of the
the special ground station equipments were designed and built ground stations
by RCA Astro-Electronics Division under the auspices of
NASA and technical direction of the U.S. Army Signal Corps. All program functions are timed by amaster clock which is

synched to standard time signals from WWV. In addition to
normal picture direct transmission and record functions, theMaor components at each of the four ground stations include: programmer can also command spin-up. After two months the

,spin rate had decreased to 9.4 rpm's due to the effect of theSFive TV receivers and four beacon receivers used in diver- earth's magnetic field. On command from the ground, twosity reception to minimize signal fading solid propellent spin-up rockets on the satellite were fired,
*A programmer which pre-programs different combinations increasing the spin to 12.8 rpm's.

of operating modes, and a200 watt command transmitter AED's own ground station was used to process photos from the
'A TV monitor to display the picture signal for the automatic magnetic tapes for the first one hundred orbits.

recording camera. The camera is equipped to make either The integrated design and development of these TIROS ground
positive or negative films stations isan indication of AED's capability in total satellite

SAn indexer and sun angle computer which generate an systems. This capability will become increasingly critical as
indx nmbe an su anle ndiatin fr ech ictre, moreandmorecomplexsatellitesandspaceprobesarelaunched

inexnum erandsuaneienicairacpctr, toadvance man's understanding and control of his universe.
usefogegrphcaorenatonTo discover how you can draw on this broadR & Dexperience

An attitude recorder which picks up the earth-horizon signal contact the Marketing Manager, RCA Astro-Electronics Divi-
for spin axis position computation sion, Princeton, N. J.

A The Most Trusted NarneinElectronics
RADIOCORPORATIONOFAMERICA



TARGET SEEKING RADAR
(AIR ARM DIVISION) WITH TELEMETERY ANTENNA
PARABALLOON ANTENNA (AIR ARM DIVISION)
(ELECTRONICS DIVISION)

TELEVISION ANTENNA
(AIR ARM DIVISION)

LONGITUDINAL ENGINE
(ASTRONUCLEAR LABORATORY)

O0

TRANSVERSE ENGINES

DATA HANDLING & GUIDANCE
COMPUTER, HIGH SPEED DIGITAL
TYPE (AIR ARM DIVISION)

INTERROGATION SENSOR UNIT,
INCLUDES TV, INFRARED,
& RADIATION SENSORS
(AIR ARM DIVISION AND

44 RESEARCH LABORATORIES)



COMMAND ANTENNA

(AIRARMDIVISION) RENDEZVOUS
BEACON ANTENNA, FLUSH
MOUNTED (AIR ARM DIVISION)

This sophisticated payload is a concept
encompassing Westinghouse capabili-
ties for the space rendezvous mission.
It incorporates the company's broad
experience for radar target seeking,
propulsion, stabilization and control,
telemetry, thermoelectric power genera-
tion, high speed data handling, and TV
and infrared sensors. Many of these
systems are ready today. Others are ad-
vancing rapidly in development.

Such a satellite could be launched for
immediate intercept, or placed into a
parking orbit, always ready to intercept,
interrogate or inspect in detail another

SPACETHERMOELECTRIC object orbiting in space.
POWER SYSTEM (AIRCRAFT This payload, one of the many space
EQUIPMENT DEPARTMENT AND mission requirements, demonstrates a
ASTRONUCLEAR LABORATORY) capacity approached by few companies

today. Westinghouse provides the full
range of experience, facilities and engi-
neering skill needed to produce pay-loads

ATTITUDE CONTROL JETS vital to the nation's space program.
You can be sure . if it's Westinghouse.

Westinghouse(W



Aerial recovery crews of Air Force Ballistic Missile Waiting, seconds before Discoverer XIII launch, BMD's

Division's 6593d Test Squadron attend preflight brief- Test Controller, Col. "Moose" Mathison, tunes in on

ing for instructions on the Discoverer recovery plan. the blockhouse from Test Cemer at Sunnyvale, Calif.

ALL IN A EEKS

A spurt for the X-15
As their C-119 circles over the Pacific Ocean area

And an Echo in orbit where the capsule was recovered, Air Force crew

members take some welcome time out for relaxation.

Making a low pass over the capsule, which has now been The marker has been dropped as the C-119 makes a

sighted in the sea, aircrew awaits the signal to drop low pass over the capsule impact area, and the capsule

smoke marker to make impact area more easily visible. can be seen as the little speck under the white arrow.

HE US Air Force, both on cord, and the as yet most dramatic hicles which started more than a

its own and backing up demonstration of the feasibility of year ago. Safe reentry and recovery

the National Aeronautics worldwide communication via space. was the most hopeful signpost yet

and Space Administration, On August 11, the Air Force toward the feasibility of recovering

took three giant steps into space in spotted and directed pickup from a manned capsule as contemplated

a single week in mid-August which the sea near Hawaii of the eighty- in the Mercury Astronaut program.

saw the vitally significant first suc- five-pound instrument capsule from It was a feat that had not yet been

cessful recovery of an object from Discoverer XIII, "Lucky Thirteen" achieved by the Soviet astronautical

orbital flight, the smashing of the of a series of Air Force Ballistic program.

world's manned flight altitude re- Missile Division-launched space ve- The two other elements of the Air
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Bendix cermets (ceramic-metallic materials)
beat the inferno-like heat of rocket launching
and re-entry. Sub-scale and full-scale motor
tests, using the latest types of aluminized pro-
pellants, consistently show zero erosion in the
throat areas.

The new cermets result from our experience with
Cerametalix%, now a widely preferred friction
brake material for high-performance aircraft.
Even more advanced refractory techniques are
used in our cermet production. These include:
flame spraying, plasma arc spraying, hydro-
static pressing, vacuum sintering, layer com-
pounding and transpiration cooling.

True space-age materials, Bendix cermets have
wide application in supersonic aircraft and
space vehicles for such components as jet vanes,
jetevators, nozzle throats and linings, leading
edges and nose cones. Besides resisting extreme
temperatures and pressure, they effect weight
savings up to 75% over comparable solid metal
structures. Bendix provides complete product
design, development, testing and manufactur-
ing. For full details, write, wire or phone:

BENDIX CERMETS
Take Blast-Off

Heat!
Bendix I ? South Bend, IND.



A 300-pound Lunar Capsule containing scientific instruments

will soon make a "rough" landing on the Moon. It will be carried

by a larger spacecraft to a location about 25 miles from the

Moon's surface, then released. A retro-rocket will cushion its impact. The

Lunar Capsule will transmit vital scientific data back to Earth for a

month or more. This unique space vehicle will be the product

of Ford Motor Comoany's Aeronutronic Division.



THIS LUNAR CAPSULE,
now under development
for NASA's Jet Propulsion

Labortory is oe ofInto the wild black yonder, in mnid-Laboratory,isoneof August, roared Air Force Maj. Rob-

many space-oriented programs ert M. White, who took the X-15 up

now under way at to 136,500 feet in four minutes.

Aeronutronic Division Force August astronautical triple-
of FordMotor Company. play: On August 12, only a day

after the significant "bringing back
These programs-and many others of the capsule alive," Air Force
related to advanced weapon systems and X-15 pilot, Maj. Robert M. White,

took his experimental airplane-
computersystems-arebeingcarriedoutat rocketship to an altitude of 136,500
Aeronutronic's multi-million dollar feet, reaching a maximum speed of

Engineering and Research Center, 1,700 mph. Major White's flight
followed by only eight days the

in Newport Beach, California. speed record of 2,196 mph set on
They emphasize Ford's rapidly growing role August 4 by NASA test pilot, Joe

Walker. On the very same day, the
in meeting the needs of science and Air Force launched into a 1,000-
defense in the Space Age. mile-plus orbit from Cape Canav-

eral, Fla., NASA's giant Echo I
A booklet describing Aeronutronic's communications test satellite, a 100-

accomplishments and capabilities is available foot aluminized balloon which short-
ly after attainment of orbit was

to you on request. broadcasting President Eisenhower's
voice across the world.-END

AERONUTRONIC
AERONUTRONIC DIVISION OFr!jqoTDom,4a~fl3 7DEFENSE PRODUCTS GROUP

Ford Road, Newport Beach, California

Demonstrating the feasibility of com-
WEAPON AND SPACE SYSTEMS* COMPUTERS AND DATA PROCESSING SYSTEMS rnunications via bouncing signals off
MISSILE RANGE SYSTEMS AND INSTRUMENTATION * ADVANCED ELECTRONICS orbiting vehicles is NASA's Air

Career opportunities are open for engineers and scientists Force-launched Echo I satellite.
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ENGINEERS*SCIENTISTS

The
MILITARY COMMANDER

IPresent day decisions at the highest level of military command require
a range and precision of communication and information processing

Ibeyond that conceivable in the past. Probably the greatest single new-

-influence on the requirements for the decision-making process is the
sharp reduction in reaction time which results from the introduction
Sof the ballistic missile.

IW

To cope with this problem, science and technology must provide
Ithe Military Commander with the means to exercise his command

-0

effectively. It must give him the facilities by which he can evaluate

-and extend his control over his weapons. Without such support to
the Commander and his command organization, effective peacetime

-deterrence, wartime defense and retaliation are impossible.

IOptimization of the command and control function can be facili-
Itated by electronic systems which collect, transmit, process and dis-

I-play the data required for the decision-making process. These systems
-involve, to anunusual degree, interrelationships among technical

factors, operational factors and the command structure in which the

Isystems are to function. Further, these system requirements cannot
Ibe considered independently of the technical capabilities of men
- ~and machines.

TheMITRECorporation isanonprofitorganizationformed in

I -
;10 Pre1958tuder teisponsorsthhigfhe leema aetts nt e 0

nology. It provides technical support to the United States Air Force's
Command and Control Development Division. 7ts nucleus is com-
posed of theengineers and scientists who designedand developed
SAGE - the world's largest real-time control system.ts task isto

Idesign, develop and evaluate large-scale, computer-based command
1 and controlsystems. ts technical competence anditsiojetivity

willprovide the MilitaryCommanderwithcompatible systems which

Imeet the standards- of technical realism.

THE_________

MITRE
POST OFFICE BOx208 - BEDFORD, MASSACHUSETTS

Suinusual careeropeningsareavailable for
exceptionally qualifiedengineersand scientists

W.X
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WHERE DOES BEYOND BEGIN? Today, the answer changes so fast there is no answer. At Martin-
Denver, scientists, physicists, mathematicians in a great many fields are among those pushing beyond
in the concepts and vehicles of space. They work in a climate that fosters advancement in the state of
the art and professional status. If you would like to join them, write: N. M. Pagan, Director of Technical
and Scientific Staffing, Martin-Denver, P.O. Box 179-B35, Denver, Colorado.
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KELLOGG
COMMUNICATIONS

OF A MODERN WEAPONS SYSTEM

ag Leaila.

It is communications that ties together the many subsystems
of a modern missile system into a single, integrated man-made
machine. Administrative communications ... operational
communications . . . page and countdown ... camera control

fire alarm ... operational direct line ... maintenance
and checkout ... voice recording .. . range safety ... all
these make up the communications system. This critical
ground support ... provided by Kellogg for the entire Air
Force Atlas program as well as for Air Force's Atlas, Titan,
Thor, Discoverer and Samos at Vandenberg Air Force Base
... is a self-correcting system to overcome human error,
giving technical commanders access to all areas regardless of
momentary situations, affording alternate routing, priority

Communications Contractor for the classes of service, executive override, interception of

Air Force's Atlas ICBM; also all missile unassigned numbers and redundant circuitry. Here is the

and space programs at Vandenberg flexibility and extreme reliability of performance vital to an

Air Force Base. operational missile system.

r Ii ELLOalG
A Division of internotional Telephone & Telegraph (orporation hicago 38, ll.



Versatility, mobility, and firepower as epitomized

in the Composite Air Strike Force

characterize USAF's rugged . . .

TACTICAL
AIR

(Gencral Everest,TAC Coiniander since
August 1959, was formerly Com- CM
mander in Chief, USAFE, from 1957
to 1959, and DCS/Operations at Hq.
USAF, from 1954 to 1957. General
Everest saw extensive service in the
Pacific during World War II. He corn-
mandedtheFEAF Fifth AirForce in Gen. Frank F. Everest, USAFKorea. He has also been Director ofFrn .the Joint Staff, Hq. USAF. COMMANDER, TAC

DURING the past year tactical air forces world- ing local aggression. As a result TAC has devoted a

wide have proved their worth many times over good deal of its time and resources toward develop-as a flexible and responsive element of military ing and refining the Composite Air Strike Forcepower. Those forces assigned to theater commanders (CASF) concept, the organizational vehicle for ourin Europe and the Far East have upheld their primary small-war function.
responsibility as an integral part of our general-war The CASF concept is founded on the tenet thatdeterrence. Other air units, held in central reserve in the best way to counter Communist aggression is tothe United States under the Tactical Air Command, deploy rapidly to any threatened area small but high1vhave repeatedly demonstrated their competence to effective air units. Upon arrival, these forces must heaugment theater forces in a matter of hours or, if immediately prepared and ready to engage in anyneeded, to deploy rapidly to meet a small-war threat type of war.
almost anywhere in the world. To react quickly, the CASF must be reinforced andMoreover, in their overseas locations tactical air supplied by airlift and by drawing on strategicallyforces have afforded apparent and undeniable proof prepositioned stocks of fuel, arms, and equipment.of our intentions to defend our allies and the rest of While sealift can be used for follow-on logistic re-the free world as readily as we would our own home- quirements, airlift is essential for speed in the initialland. Together with other Air Force elements and deployment in order to halt the aggression.
elements of the othei services, they represent this We maintain our CASF on alert so that its leadinnation's military contribution to treaty alliances and elements can depart the US within six hours of de-to our all-important policy of mutual security. cision time. Consequently, a sizable force may be dis-The fundamental task of the Tactical Air Command patched to almost any part of the globe within ais to prepare tactical units for eventual employment period of twenty-four to seventy-two hours, depend-overseas. In essence this command is a producer of ing on the distances involved, available routes, etc.combat-ready airpower, whose customers are the uni- CASF procedures were severely tested during thefled and specified commanders. It is our responsibility past twelve months. Tactical fighters, reconnaissanceto constantly stay abreast of customer needs and tailor planes, tankers, and troop carrier transports were dis-the product accordingly. In short, we must ensure that patched repeatedly on missions to exercise their op-tactical air forces overseas are furnished with the erational readiness as well as to "show the flag" to theproper weapons, that the officers and men are properly nations of the free world. These highly mobile, self-trained to use them, and that they are located and sup- sustaining strike forces paid visits to Europe, theported in such a way that they can perform their mis- Middle East, the Far East, the Caribbean, and Southsion. America in graphic demonstrations of tactical air-Because of their quick reaction, mobility, and wide power's contribution to peace and diplomacy.range of firepower, tactical air forces are particularly Operation Spearhead, one of TAC's most criticalsuited for small-war contingencies. In fact, since 1950 tests, began after a surprise alert was ordered byone of our most important missions has been counter- (Continued on following page)
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C.lose-in view of a TAC aerial refueling operation. RF-101F tactical reconnaissance plane receives fuel from KB-50

in miles-high midair rendezvous. Aerial refueling is major factor in global quick-response capability of TAC CAS*

TACTICAL AIR COMMAND Commander

Headquarters, Langley AFB, Va. Gen.FrankF.Everest

I I
9th Air Force 19th Air Force 12th Air Force

Hq., Shaw AFB, S.C. Hq., Seymour Johnson Hq., Waco, Tex.
AFB, N.C.

Shaw AFB, S.C. Langley AFB, Va. GeorgeAFB, Calif. Cannon AF, N.M.

RF-101, RB-66 KB-50J F-l00,F-104 F-100

Myrtle BeachAFB, S.C. I Seymour hnson8,N.C. EnglndFBLa. Williams A1FBArir.NliAFB, Nov. Lukeo AFB rzC EU

Sewart AFB, Tenn. Orlando AFB, Fla. NelsF00v LueF-100i
C-130 TM-76 l

Pope AFB, N.C.
C-123

Headquarters USAF in November 1959. Within hours of Iran, they made thousands of friends for the United

afterleavingMyrtle Beach A hAFB, S.C.,aComposite States in such faraway places as Teheran, Iran;

Air Strike Force, refueling at night and in bad weather Karachi, Pakistan; and Ankara, Turkey.

over the Atlantic, touched down in France. In less The people of Southeast Asia Treaty nations also

than twenty-four hours, complete units were in place saw US tactical airpowverin operation when the men

and ready for combat missions. Enough priority cargo and aircraft of Exercise Mobile Yoke engaged in train-

was moved, with MATS assistance, to allowvthe force ing in the Far East and agood-wllvisit to Bangkok,

to operate for thirty days without support. Thailand. This exercise, which was designed to test

In another deployment, dubbed Exercise Quick Span, our capability to reinforce Pacific Air Forces, was

aforce of fifty TAC fighter, reconnaissance, troop considered highly successful both operationally and

carrier, and tanker aircraft departed the United States as ademonstration of our readiness and capability to

or a Middle East good-will tour. Performing before support SEATO nations if called on todo so.

uBgencrowdsand manynotables,includingtheShah Exercise Banyan TreeII was another exampleo

AIRFORCEMagazine * September 1960



TACTICAL AIR COMMAND 
CONTINUED

outstanding cooperation between the Tactical Air mitments. To simulate the most realistic conditionsCommand and the Continental Army Command. For during deployment, these squadrons are launched andthe second year, TAC C-130s airlifted Army para- refueled over the Atlantic so as to reach the foreigntroopers nonstop from Ft. Bragg, N. C., to their drop base nonstop in minimum time. Support personnelzone in the Republic of Panama. Fighter cover was follow in TAC C-130 Hercules troop carrier aircraft orprovided by F-100s operating from a Florida base and MATS transport aircraft.
refueling from TAC aerial tankers. Colombian and In November of last year, a squadron of F-104Peruvian jets also participated under the control of Starfighters for the first time flew nonstop to Moron,Composite Air Strike Force headquarters. Spain, to replace an F-100 rotational unit there. TheIn other friendship flights, Tactical Air Command F-104s, armed with Sidewinder air-to-air missiles, aresaluted our neighbors to the south with a good-will a part of a joint Spanish-USAF air defense effort forvisit of fighters, aerial tankers, and transports to protection of military installations in that area.Mexico City in 1959, and early this year another flight Detachments of our aerial refueling wing are alsoof F-100s flew to Buenos Aires to help commemorate on station overseas at all times. Prepared to refuelthe 150th anniversary of Argentina. either the aircraft of TAC strike forces or jet fightersIn January 1960, ski-equipped C-130 Hercules air- in the aerial delivery system, they represent the keycraft, which had just returned from air resupply mis- to the added range of the jet fighter.sions on the Greenland icecap, flew to Alaska to rescue The KB-50s of the TAC tanker fleet are the oldestagroupofscientistsbasedonIceIslandCharlie.Other first-line tactical aircraft in the USAF inventory. Withski-mounted C-180s journeyed to the South Pole to two J47 jet engines added to the four reciprocatingassist in Operation Deep Freeze. In two weeks in the power plants, they can carry tremendous quantitiesAntarctic, the aircraft airlifted 400 tons to the Pole, the of fuel at altitudes above most oceanic weather.first time that a four-engine aircraft had landed there. Tankers also serve as navigation stations, providingIn addition to CASF deployments, certain tactical their fighters advanced weather information, compasssquadrons are rotated every four months to Aviano, headings, and times an( distances. just as mobile asTtal, and Adana, Turkey, in support of NATO com- (Continued on page 113)

Tactical Air Comand personnel ait at Chaunnont Air Pakistantairmenrand civilians take a look at F-100 Super-Base in France for plane to take them home to States after sabre jet fighter. on display in their country ats partExercise Spearhead, testing command's tactical mobility. of Tactical Air Command depoyment exercisein Far East.

Left, a scene at Don Muang Airfield
in Thailand during recent Operation
Mobile Yoke by CASF. RF-100, RF-101,
C-130 transport in background. In
foreground, local Thais work away.

AIR FORCE Magazine September 1960 ..



Aft

AE DSGDI

CAG

(tit ' ' :N

The new Beechraft L-23F ...

MeetingNthe U. S.EArmy'srequirementEforSamodern
high -performance, low-cost transportation system
Already serving the U.S. Army, the versatile new short field performance, rugged durability and low
BeechcraftL,23F is the latest in along line of high- operating costs tomeet awide range of needs. . .as
performance training and utility aircraft which Beech a command liaison or personnel transport, acarrier
Aircraft Corporation has designed, developed and pro- of high-priority cargo, an aerial ambulance, or amulti-
duced for the military services since 1932. engine instrument trainer with a"big plane" feel. De-

With supercharged fuel injection engines, the L-23F signed and engineered for future pressurization and
combines high altitude cruise power with exceptional turbo-prop modification.

Beech Aerospace Division projects In-
clude R&D on msannied aircraft. missile
target aod reconnaissance systems; conm-
plelte miss ile systemnis; electronic gold-
anice sys temIs; prograns pertaining to

1i tidt hystrogen propellantis and cryo-
IIgeoic tankiage systen s ; environsmental

testin g of rut si le systems and ceom-
ponenta: and GSE. May iou help yetu?
Wr'ite, loror phone0 C ntract Admitn-

(5 (C .istrator, ft, P Airocafl Coep., Wichita
1, Kansas- lcarcil Area Office.

BEECH AIRCRAFT CORPORATION * WICHITA 1, KANSAS.



TACTICAL AIR COMMAND CONTINUED

* o

Antarctic, 1960. Ability of ski-equipped C-130 Hercules
the aircraft they service, tankers carry with them the to land and take off at sites deep in the frozen continent
logistics to operate from advance bases. has opened many regions of Antarctic to US exploration.

These are only a few of the operations carried out
by TAC in the past year. Countless firepower demon-
strations, ground-support missions for the US Army,
andairdrops of paratroopers are a part of the daily
routine that keeps TAC forces operationally ready.

One of the most unique TAC units is the 4440th
Aircraft Delivery Group. Charged with the responsi-
bility for moving aircraft to and from overseas bases,
this skeletonized group has no assigned ferry pilots
or crews. Instead, pilots and aircrews are requisitioned
from units in TAC or other major commands possessing
the type aircraft to be delivered. As a product of this
operation, the Tactical Air Command receives effi-
cient, low-priced delivery service and its aircrews be-
come intimately familiar with worldwide deployment
routes. Whenever possible, aircraft are delivered non-
stop, utilizing aerial refueling. Ocean crossings run
into the thousands, as reconditioned fighters and re-
connaissance aircraft are brought home for modi-
fication or overhaul and returned to their parent units
overseas.

An interesting byproduct of the delivery system has Brig. Gen. Joseph H. Moore, Conunander of TAC fighterwing, holding trophy he received in connection with newbeen the support it has given to President Eisen- closed-course speedrecord of 1,216.48mnphhesetin F-105.howers People-to-People program. Beginning with a
herd of twenty purebred calves airlifted to an or- were actually given in the Pacific area, were pilots
phanage in Seoul, Korea, the program has taken ad- from the Philippines, China, Japan, Korea, Thailand,
vantage of C-130 transports returning from the US to Indonesia, Burma, Laos, Vietnam, Cambodia, Aus-haul a variety of good-will gifts. Included were a ship- tralia, and New Zealand.
ment of hogs, shipments of blankets and clothing for With the current rapid rate of scientific advances,
the people of disaster-ridden Nagoya, Japan, and in which weapons approach obsolescence by the time
books for the children of Far Eastern countries, they become operational, we must constantly replace

Last year one TAC unit, the world-famous USAF our equipment-a process we call modernization.
Thunderbirds, won the Mackay Trophy for a 25,000- The near-term answer to TAC's fighter modernization
mile tour of the Far East. The team crossed the ex- problem is the F-105 Thunderchief. Manufactured bypanses of the Pacific and demonstrated their precision Republic Aviation, it is a highly versatile, all-weather,flying before crowds of hundreds of thousands. Mach 2 fighter-bomber which will replace some of ourAnother TAC activity, the Air Ground Operations aging F-100s. In the past year, the partially all-weather
School, conducted classes for the flying personnel of F-105B completed its Category II functional suitabilitythe SEATO nations. Attending the lectures, which (Continued on following page)
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TACTICAL AIR COMMAND CONTINUED

testing with flying colors and is presently well into the In addition to this general-war role, the STOL is

operational or combat phase of the testing program. particularly well adapted as a local-war weapon sys-
The F-105D radar-equipped, completely all-weather tem. As a result of its nonrefueled ferry range, it will

version has recently entered the joint Air Force-in- not be dependent on tanker support and not be ham-

dustry-conducted functional test phase, which should pered by bad weather in crossing either ocean.

be finished sometime next year. Through reduced reaction time, a STOL-equipped
Also last year, three squadrons of the 4th Tac- CASF could arrive in a threatened area in time to

tical Fighter Wing at Seymour Johnson AFB, N. C., quell a disturbance before it generated into a first-

the first wing to receive the F-105, were assigned their class shooting war.
full complement of the new aircraft. The fourth Moreover, the STOL aircraft could deploy more

squadron, the 335th Tactical Fighter Squadron, has readily to those areas with limited runway facilities

been temporarily detached from its parent wing and such as in Africa and Southeast Asia. This type of

is conducting the F-105 testing at Eglin AFB, Fla., flexibility could be of utmost importance to a CASF

in conjunction with ARDC. operation.
Looking beyond the F-105 into the 1965-1970 time Another of our major considerations in tactical air

period, the tactical fighter of the future must incor- planning is the proper balance between missiles and

porate into one system the flexibility to accomplish manned aircraft. While the aircraft is better suited

the manifold tactical air tasks in the face of the for small wars and in certain phases of a general war,

rapidly increasing efficiency of enemy air defense sys- the ballistic missile is, in my opinion, a better

tems. It must be capable of flying at supersonic speeds weapon for preplanned fixed targets in the initial

at both low and high altitudes and delivering nuclear phase of a general war. Because of its relative in-

or nonnuclear weapons with extreme accuracies in vulnerability, on the ground through mobility or hard-

any type of weather. It must have sufficient ferry ening, and once launched, through its speed and alti-

range to deploy nonstop without in-flight refueling tude, the ballistic missile stands much better odds of

from the US to Europe or with not more than one surviving an enemy's first blow and accomplishing its

refueling to the Far East. In view of the vulnerability objective.

of permanent airfields in a general-war situation and As time passes, the missile will play an increasingly

their scarcity in the remote areas of the world where important role in overseas theaters. This doesn't mean

small wars might occur, this aircraft must be able to that there will be a decline in the importance of the

operate from secondary airstrips 3,000 feet in length, mission accomplished by manned aircraft in these

with a semi-improved surface such as PSP or com- areas, but it does point out the primary employment of

pacted sod. the manned aircraft in missions that cannot be accom-

In our preliminary studies of the problem of find- plished by missiles. We see, therefore, a readjustment

ing one aircraft which would meet these demanding in the next few years between manned aircraft and

criteria, it was evident that the solution might rest missiles, but not the elimination of manned aircraft in

with the partially tested concept of variable wing overseas areas.

geometry. Consequently, in January of this year TAC Our present-day operational tactical missiles are

submitted to Headquarters USAF a requirement for the air-breathing, subsonic TM-61 Matador and the

an all-purpose tactical air vehicle which has since been TM-76 Mace. The shorter-range Matador, which is de-

identified as STOL, an abbreviation for one of its pendent on ground stations for its guidance, is gradu-

most significant operational characteristics-the capa- ally being replaced with the Mace. We have estab-

bility for short takeoffs or landings. lished in TAC a comprehensive program to train indi-

Since that time a firm development plan for STOL viduals and units in the operation and maintenance of

has been prepared by Wright Air Development Di- the Mace and the Matador. This training, which is con-

vision and approved by AF Headquarters. It is an- ducted at Orlando AFB, Fla., and at Cape Canaveral,

ticipated that design competition will begin soon. has been extremely valuable in preparing missile

When STOL becomes a reality, TAC will be able to squadrons for overseas deployment.

reinforce either theater with an aircraft that will have These past few months TAC has had under inten-

the best chance of operating effectively in the extreme sive review follow-on missiles. As a result of these

conditions of a general war. Also the equipping of studies and solicitation of views of various technical

a significant portion of theater Air Forces with this agencies within the Air Force, proposed characteristics

aircraft will provide those commands with a weapon have been submitted for the development of a missile

system having a potential for surviving and fighting in to meet the overseas general-war needs. We are en-

a general nuclear war from the outset. couraged by the state-of-the-art development that will

Relying on its low-level, supersonic dash, we would permit the attainment of a relatively lightweight mis-

hope that STOL could run the gauntlet of a so- sile which has a high degree of mobility and potential

phisticated air defense and still deliver its weapon on of surviving almost any type of attack in any overseas

target. Also, its short-field capability would give it areas.
a much greater selection of airfields for recovery and This then is a brief review of the major activities,

subsequent strikes. In my opinion, such a weapon sys- accomplishments, and developments in TAC in the

tem would be a most valuable adjunct to the ballistic past year-with a few observations on our future re-

missile in the event of a general war. quirements.-END
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Stunt Box-your Big Plus
with Teletype printers

Typing Tape Punch Tape ReaderBuilt into Teletype Model 28 page printers is a control
device called the Stunt Box. The function of this unique
component is to provide extra control facilities for both local and
remote operations. Thus-in addition to transmitting, receiving
and recording messages and data-the page printer can be
used for a variety of switching, remote control and
selective calling tasks.

The Stunt Box reduces costs by simplifying equipment
needs and systems arrangements. It is the Big Plus-the
extra value in Teletype Model 28 page printers and automatic Send-Receive Page Printer Automatic Send-Receive Set
send-receive sets.

Teletype Corporation manufactures this equipment for
the Bell System and others who require the finest in data
communications equipment.

See applications of the Stunt Box in the latest
model Teletype message and data communications equipment
at AFA's 1960 Convention and Panorama, booth 2116,
Civic Auditorium, San Francisco, Sept. 21-25 or write for C O R PO RATIO N
free applications brochure. SUBSIDIARY OF Wet-rn Electric Company INC.

Dept. 31J, 5555 Touhy Ave., Skokie, Ill.



"WORLD'S CLEANEST" ASSEMBLY ROOM. This 55-station facility is so nation bigger than 1 micron (.000005") is removed. The result: perfect
skillfully designed, air-conditioned, and filtered that 99.95% of all contami- conditions for mass assembly of delicately precise components.

Knowmanship in Action:

HOW UNIFIED E-P FACILITIES MASS-PRODUCE
FOR PRECISION NEEDS OF THE AEROSPACE AGE

Many of the aero space age's most precise components are being r_
mass-produced today at Eclipse-Pioneer. An example: inertial
guidance systems for second-generation missiles...a true test
-and proof-of E-P Knowmanship in action.

Our mass-production complex is completely self-contained and
unified. Here, in an atmosphere of ultra-cleanliness, precision
components are assembled, tested, checked, calibrated and
stored under the exacting demands of superfine quality control.

Far more than a prototype, this aero space-age facility is a going
concern, ready to go to work on your problems. Benefit from
Eclipse-Pioneer's Knowmanship, developed through 40 years'
close association with the aero/space industry. Write today-
describe your problems-utilize our capabilities.

TECHNICAL KNOWLEDGE + EXPERIENCED MANAGEMENT

+ SPECIALIZED CRAFTSMANSHIP= KNOWMANSHIP

+ SUPERFINETESTANDCALIBRATION.E-Pcheckoutfacili- BERYLLIUM-SPACE-AGE METAL. Here, in a completely
ties include: Single axis and planetary sidereal test stands enclosed, temperature-controlled room, highly skilled E-P

* accurate to.0050 per hour; indexing heads with an accuracy machinists work with beryllium. Parts such as gyro com-
of + 2 seconds of arc used for calibrating pendulous inte- ponents for missiles are produced to tolerances of + 10
grating gyros; turn-tilt stands positionable to ±5 seconds millionths of an inch. For the exacting demands of this
of arc; and ball disc integrator test stands accurate to kind of production, entirely new concepts in machining,
.0025%. Calibration equipment was bench-mark-positioned quality controls and safety engineering were developed by
by certified geodetic survey. Eclipse-Pioneer.

Eclipse-Pioneer Division
U . R P . . TETERBORO, NJ.

AUTOMATIC FLIGHT CONTROLS * CENTRAL AIR DATA SYSTEMS * SPECIALIZED INSTRUMENTATION * NAVIGAION

COMPUTERS AND DIRECTORS * STABLE PLATFORMS * INERTIAL GUIDANCE * ADAR ANTINNA STABILIZAION AND

TRACKING SYSTEMS* GROUND SUPPORT EQUIPMENT



An uneasy peace lies over the Far East, where

a powerful, tension-tuned Air Force

command stands at the ready . . .

PACIFIC
AIR

General O'Donnell has been Com-
mander in Chief of PACAF since Au-
gust of 1959. He served as DCS/Per-
sonnel at Hq. USAF from 1953 to 1959.
At the start of the Korean War in 1950,
he set up FEAF Bomber Command in
Japan. General O'Donnell served with
heavy bombardment groups in the Pa- Gen. Emmett O'Donnell, Jr.cific through much of World War II.
He led the first B-29 raid on Tokyo. COMMANDER IN CHIEF, PACAF

ANUNEASY peace lives over the Far East. Com- or Peiping to flare up anew in Korea, on the China
munists threaten Korea; terrorists' bombs and Coast, in Vietnam and Laos, or in any other place that
gunfire explode in Vietnam; Quemoy is the target appears to suit their menacing purpose. Border inci-

of Red artillery; Taiwan is menaced by formidable dents, diplomatic insult, andinvective, lying propa-
jet airpower; Laos is subjected to terrorist subversion; ganda, student subversion-all these and many other
and Communist-inspired mobs riot in Japan in de- weapons continue to sustain the Communist war for
fiance of their elected government. world conquest.

Such has been the run of events in the troubled PACAF is a member of the vast and complex US
Pacific theater of the cold war. It is in this gigantic defense team operating worldwide on the political,
area that the future of human history may be decided- economic, and military fronts to meet the Red threat.
and it is the mission of the Pacific Air Forces to help With approximately thirty-five squadrons, PACAF
ensure that Communist aggressors do not do the de- operates from twenty major bases in half a dozen
ciding. countries.

In military terms, PACAF exists to perform the fol- The importance of these bases can be measured by
lowing primary functions: the Communist effort to make them ineffective. On just

* Provide tangible evidence to our allies, and other one recent effort involving student rioting in Japan,
countries which may be threatened, of the determina- the Communists are reported to have spent nearly $1.5
tion of the United States to fulfill its mutual security million for salaries, food, and medical care for their
treaty obligations. - hired "rioters."

* Contribute to the effective defense of the threat- PACAF, as it stands militarily ready, also performs
ened areas in the event of hostilities. The ability to do other prime functions:
so also constitutes part of US deterrent strength. * The US is bound by treaties of mutual defense to

In accomplishing these functions, of course, PACAF protect and help strengthen the new free nations of
simultaneously contributes to the direct defense of the Asia. To this end PACAF is helping to build national
United States and is in a position to play an important air forces in eight Asian countries. The measure of
role in any enlarged conflict should that unfortunate success to date is that there are now more combat-
circumstance develop. ready aircraft squadrons among our allies than PACAF

For more than a decade now, Communist gunfire has itself possesses. There will eventually be many more.
dealt death and destruction to the people of Eastern * President Eisenhower has declared, "The most
Asia. Within the past eleven years or more, mainland worthwhile purpose there is in the world today is to
China, North Korea, North Vietnam, and Tibet have help build the road to peace.... Today we have this
been bloodily joined to the Communist empire. And problem . .. of creating understanding between peo-
the conflict still continues. ples."

Today the ancient weapons of fear and force are PACAF has some 75,000 American citizens overseas.
being used against Japan, against India, and against All of them are taught their responsibilities as indi-
all of the Asian rim-lands lying between them. Today, viduals representing the United States abroad. They
areas of uneasy truce await only the word from Moscow (Continued on following page)
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PACIFIC AIR FORCES CONTINUED

Philippine Air Force members participating in SEATO "Flying Brothers 1960" exercise pause before their aircraft at

Clark AFB near Manila. Annual exercise points up PACAF mission to help build allied airpower in Western Pacific.

PACIFIC AIR FORCES Commander in Chief
Headquarters, Hickam AFB, Oahu, Hawaii Gen. Emmett O'Donnell, Jr.

5th Air Force 13th Air Force 315th Air Division Hawaiian Air Defense Air Materiel Force,
Hq., Fuchu AS, Japan Hq., Clark AFB, Luzon, P.I. (Combat Cargo) Division Pacific Area

Hq., Tachikawa AB, Japan Hq., Hickam AFB, Hq., Tachikawa AB,
I I Oahu, Hawaii Japan

39th Air Division Air Task Force 13
Misawa AB, Japan (Provisional)

Hq., Taipeh, Taiwan

41st Air Division
Johnson AB, Japan

I
313th Air Division

Kadena AB, Okinawa

I
314th Air Division

Osan AB, Korea

are actively devoted to building mutual understanding dreds of combat jet aircraft from bases in six different

and respect. countries.

What is the composition of the Pacific Air Forces? The PACAF area of responsibility covers forty per-
First of all, they are part of the powerful military team cent of the earth. But modern communications and

of the US in the Pacific. Army, Navy, and Marine frequent staff visits keep headquarters-Hickam AFB,
forces are the other members of this team. PACAF Hawaii-in continuing touch with the bases in Japan,
serves as the air component of the unified Pacific Korea, Okinawa, Taiwan, and the Philippines.

Command. To perform its broad mission of helping to defend

Including 25,000 indigenous personnel, the people the United States and its allies in Eastern Asia, PACAF

of PACAF total more than 100,000. They operate hun- (Continued on page 121)
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IN THE SERVICE OF SPACE...
... The Budd Company "teams up"men, minds and machines in a continuous creative
effort-backed by the most modern and comprehensive research and testing facil-
ities. The closely integrated work of its divisions and subsidiaries results in ideas,
products and processes of great value in the design and production of a wide range
of aircraft, missiles and rockets.

* SpaceAtomics Section-A leader in * Budd Testing Laboratories-among
the development and fabrication of ad- the largest and most versatile in the So
vanced aerospace and atomics struc- nation, with complete facilities for R&D
tures, coupling a broad research and and production testing. Comprehensive
engineering capability with extensive tests have been accomplished on struc- AT
prototype and production facilities. tures ranging from full scale rocket

motor cases to 80 ft. long railway cars.
*Instruments Division-A complete line

of physical testing equipment, Metal- * Budd Electronics, Inc.-Manufac-
Film strain gages, standard and custom turer of special-purpose data proc-
load cells, and a unique PhotoStress essing systems; communications equip-
technique for direct strain measurements ment; instrumentation; products for

*4~ -all can be tailored to aircraft industry the environmental control of electronic
requirements. equipment.

In addition, complete line of gamma
radiography equipment for nondestruc- * ElectronicControlsSection-Devel-
tive testing, providing beam, panoramic oper and producer of Monautronic Re-
and internal exposures in shop and field. sistance Welding Controls-the first to
Inaccessible airframe areas are readily use feedback principle. Controls assure
reached by small radioactive sources. consistently good welds-so vital to

the aircraft industry-by compensat-
ing automatically for all variables.

-JPW JCOMPCOMPANY

PHILADELPHIA 32, PA., WASHINGTON 6, D.C., LOS ANGELES 23, CAL.



A NCA designs, tools, produces and tests advanced

brazed honeycomb structures

In the production of exotic high-temperature air weapon components,

there is no substitute for actual experience. That is why Aeronca...

with production records on several thousand brazed stainless steel

honeycomb sandwich assemblies . .. is one of the recognized leaders

in this highly specialized field.

And to meet the growing requirement for complex high-temperature

structures, Aeronca has evolved a fully integrated facility for design-

ing, tooling, producing and testing all types of brazed honeycomb

sandwiches. This special facility includes more than 65,000 square

feet of plant area and the most advanced production and inspection

equipment available today. Brazed structures up to 14' x 24' can be

produced in volume at present.

Whatever your requirements, Aeronca's experience and capabilities

can assure you of uniform quality, on-schedule deliveries and the

lowest over-all cost consistent with reliability and performance spec-

ifications. Our customers will verify that Aeronca produces results

.... not claims!

Thiscomp spee raeoranew.air We have openings for creative R&D Engineers
mlex edbk with Missile/Space experience. Write to

weapon system illustrates Aeronca's Mr. 0. E. Chandler, Mgr. Professional Employment

advanced capabilities. Photo at top
shows one of these units emerging
from furnace after brazing cycle (indi-
cated temp.: 2000'F.). manufacturing corporation

1720 GERMANTOWN ROAD * MIDDLETOWN. OHIO



PACIFIC AIR FORCES CONTINUED

is equipped with a carefully balanced mix of weapons,
aircraft, and missiles tailored to the requirements of
the current situation.

As the situation changes, so does the mix. PACAF's
vehicles and weapons today are not the same as those
of only a year ago. The command is able to use
whatever weapons are required, from nuclear or high-
explosive bombs through rockets and cannon. This
wide range of destructive power gives flexibility to the a
application of defensive or offensive forces.

The price of defending freedom is not cheap. PACAF.
from the financial angle, is larger than all but seven of
America's largest business firms. Its capital assets are
more than $5 billion. Its annual operating costs are
approximately half a billion dollars.

The value of PACAF's personnel assets cannot be
measured in dollars and cents. In terms of dedication
to their important tasks and of devotion to their duty
in defending freedom, PACAF's personnel resources,
like those of the global Air Force, are priceless.

Now let's look at what PACAF's people and weapons
have accomplished during the past year of not-so-
peaceful coexistence.

The major achievement of the period, in a broad
sense, lies in the fact that, while Communist efforts
toward expansion have been continuous, there has been
no instance of successful expansion at any point where
US forces, and those of her allies, stood ready to fight.
More specifically, PACAF's 1959-60 record shows:

* An aircraft accident decrease and significant im- Thai tots appear somewhat bewildered viewing Composite
provement in the emphasis placed on centralized main- Air Strike Force planes at Don Muang Air Base, Thailand,
tenance and flying safety education. at an open house during CASF tactical mobility exercise.

* Electronic flight planning, an operational devel-
opment of major potential importance, was successfully
tested in June 1960 at Itazuke AB, Japan, where the
8th Tactical Fighter Wing has been working to de-
velop a system for electronic computing of flight plans.
The values of computer-created flight plans are many.
The time- and money-saving features, and the safety
factors, of this new system are obvious and important.
But the most important improvement is quicker re-
action to changes in combat profiles.

* "Flying Brothers," the second annual US-Asian
Fighter Weapons Conference, saw airmen and soldiers
of ten nations gather at Clark AB in the Philippines in
late April and early May.

The conference was hosted jointly by the Philippine
Air Force and by the US Thirteenth Air Force.
Observers were present from Laos, Australia, South
Vietnam, Indonesia, and the United Kingdom, while
flying teams as well as observers were present from
the Republic of China, Thailand, the US Pacific Fleet,
the Republic of Korea, the Republic of the Philippines,
and the US Air Force.

Activities of the conference included three days of
seminars, followed by two days of demonstrations and
practice in the operating of an Air Operations Center
and an Air Support Operations Center in scheduling
and directing tactical air support missions. In addition,
the flying teams engaged in air-to-air and air-to-ground
gunnery rocketry and bombing exercises. This local youngster received an assist from an Air Force(oiu ofsergeant in viewing the intricacies of KB-50 tanker nose(Continuedonfollowingpage) wheel durig Don Muang open house for visiting aircraft.
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* PACAF, like the global aerospace force of which

it is a part, stands cocked and ready for action on z

moment's notice. Like SAC, PACAF keeps a certain

number of its aircraft armed and ready to retaliate if

attack comes. Like TAC, PACAF maintains a mobile

strike force ready, on short notice, to put out "brush

fires" in out-of-the-way places.
In neither case is PACAF alone, except at the outset.

It is a closely integrated part of the global US Air
Force.

In June of this year, PACAF teamed up with TAC
for a major exercise of the Composite Air Strike Force

(CASF)-the highly flexible, highly mobile, self-con-
tained fighting unit that provides tactical airpower
quickly and effectively wherever it is needed. This

year's training exercise, called "Mobile Yoke," took

place during the first two weeks of June. One hundred
and twenty combat aircraft, 1,100 men, and many tons

:hiiies d i.Air Force' armianiii t " ill of support equipment were swiftly deployed from the

linal preparatioo their mabret tote pan US to Thailand, the Philippines, and Taiwan. From
ingunnery mission at Flying Brothers" meet, Clark AFB. these locations, simulated combat missions were flown.

In addition, several thousand people of Bangkok
got a good look at the supersonic aircraft of their ally,
the United States.

* One of PACAF's tasks, as noted, is assisting the
unified commander in the development of strong and

capable air forces in Free Asian countries. As part of
this task, during the past year the Nationalist Chinese
Air Force has begun to receive the fastest new aircraft
available-Lockheed F-104s.

* Communism is not the only enemy that threatens

the peace of Eastern Asia. Nature produces each year
vastly destructive typhoons, tidal waves, floods, and
earthquakes. The summer of 1959 saw Taiwan rav-
aged by typhoon-born floods. In late September, one

of the most powerful typhoons yet recorded struck

Japan and laid waste to the major city of Nagoya. In
May 1960, tidal waves from Chile devastated Northern

lso at Clark for "Flying Brothers," Republic of Korea Japan. In all instances, as usual, the people and planes
pilots dash for their jets to take off on a simulated of PACAF were in the forefront of rescue and disaster-
intercept sortie. Tenl nations participated in exercise. relief operations.

0 PACAF has also progressed in thelittle-mentioned
but very important field of administration. During the

first half of this year, the command undertook a major
self-examination. Under the title of "Operation Road
Map," every function of the command was closely scru-
tinized with three questions in mind: (1) Why do we
have to do this? (2) Can we do it more effectively?
(3) If there is room for improvement, what needs to

be done? This analytical exercise has resulted in healthy
clarification of the command's multitude of complex
responsibilities. It has provided a current and firm
basis for future planning and administrative decision.

In addition to Operation Road Map, a number of
other improvements have been developed in adminis-
trative procedures. In the manpower field, several of

these improvements have been accepted and adopted
Inr use throughout the air forces.

In sum, the past year for PACAF has been one of

steady, hard-won progress. PACAF today is more alert,
Korean and Thai ground crw orgianI. in ln4 withi thi better equipped, and better trained than it was a year

theme of the occasion. work together at (lark AFB. PACAF,

Philipine Air Force wvre ji4nt Io-ti Io other airmen. ago-andlitwasingoodshapethen.-END
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In typical Information Presentation
System (above), radar tracker (1)
receives signal. Signal sent to
communications center (2) which
relays to data processing complex
(3). Computer passes formatted
display data to G-E Light Valve
Projector (LVP) (4) which simul-
taneously presents data in color.
Display controller (5) can modify _
or fully change display instanta- .E .~
neously (in milliseconds) to speed
visual analysis.

Dynamic Real-Time 2D and 3D Display
of Space, Air and Seaborne Vehicles
SPACE TRAFFIC COPS may someday be developed by General Electric present SIGNIFICANT APPLICATIONS
a reality. But, today's ever increasing complete operating information con- 0 space surveillance
space activity demands effective in- tinuously in color on screen sizes * air traffic control
formation presentation systems for ranging from four square feet to over * air defense
monitoring space vehicle activity. Col- 400. Inputs are from computers, sen- * command control
lection, processing and rapid visual sors, TV cameras and photos. High * logistics
presentation of aircraft, missile and resolution, selectively flickered data * intelligence
submarine operating information is and a full complement of alphanumeric FOR MORE INFORMATION address Mar-essential to effective decision-making characters and special symbols are keting Manager, Information Systemsby militarycommanders, inherent characteristics. And, high Section, General Electric Company,
DYNAMIC 2D AND 3D DISPLAYS-the brightness allows viewing even in a 4901 Fairmont Avenue, Washington
business end of information systems- fully-lighted room. 14, D. C. 17M

DEFENSE SYSTEMS DEPARTMENT

GENERAL ELECTRIC
A DEPARTMENT OF THE DEFENSE ELECTRONICS DIVISION



Now, rocket cases up to 20 feet without a single seam

Pratt &Whitney Aircraft now has a metalworking tech-
nique for producing rocket cases up to 20 feet long and 80
inches in diameter-without a single weld. The process is
called flow-turning. It spreads and forms even the hardest
metals into precise shapes and sizes.
Seamless, flow-turned roket cases and jet engine parts
are stronger, lighter and more economical to produce than
welded parts. Moreover, the process of flow-turning itself
increases the metal's tensile strength.
Flow-turning is among the many advanced precision manu-
facturing skills that Pratt & Whitney Aircraft engineers
have pioneered and refined. It plays an important role in
the design and development of dependable power for flight.

Pratt & Whitney Aircraft
EAST HARTFORD. CONNECTICUT/A DIVISION OF UNITED AIRCRAFT CORPORATION



From the United Kingdom to Pakistan, crisis,

cold war, and acts of simple kindness

marked the past year for the...

UNITED STATES
AIR FORCES

General Smith, Coiniander in Chief
of USAFE and Commander of NATO's IN EUROPE
Fourth Allied Tactical Air Force for
the past year, was previously in con-
iand of the Air Training Comunand
and United States Forces, Japan. He
saw extensive service with fighter air-
craft in Europe and the Pacific in
World War II. He became first SAC Gen. Frederic H. Smith, Jr., USChief of Staff in 1946. COMMANDER IN CHIEF, USAFE

AUGUST 14, the United States Air Forces in The bulk, however, of USAFE's NATO-committed

Europe completed their fifteenth year of opera- combat capability is assigned to two major air forces,tion. Originally formed to provide air support to the Third Air Force, with a network of bases in theUnited States occupation forces following World War United Kingdom, and the Seventeenth Air Force, withII, USAFE has been given ever-increasing responsi- bases in the strategic central area of Europe.
hilities in a vast geographical area. In addition to the Third and Seventeenth Air Forces,Critical events which shaped USAFE-and, indeed, USAFE's major subordinate commands include thethe history of this generation-were the Berlin Airlift 322d Air Division, headquartered at Evreux/Fauvillein 1948 and the formation of NATO in 1949. Air Base, France; the United States Logistic GroupThe Berlin blockade brought the ideological conflict (TUSLOG) at Ankara, Turkey; the 2d Air Divisionatbetween the forces of world communism and the forces Dhahran, Saudi Arabia; and the 65th Air Division inof democracy into focus. It was clear, once the Russian Spain.
blockade of Berlin had been broken, that USAFE's The 322d is a versatile transport force with airbornelarger role had not ended with the completion of its assault, air resupply, air evacuation, and logistic capa-part in the airlift. The continuation of the cold war has bility. In addition to its regular military transportprovided the necessity for an ever-increasing range of assignments, the division has participated in nearly amissions and responsibilities. dozen major disaster-relief missions, including theIn 1949, nine European nations as well as the United transportation of supplies and assistance to relieve theStates, Canada, and Iceland joined together in the hardship following the devastating earthquake whichNorth Atlantic Treaty Organization. They agreed to struck the Moroccan city of Agadir in February of 1960.consider an armed attack against any one of them as TUSLOG is responsible for sustaining and main-an attack against all and pledged to meet such an taining all US forces and activities in Turkey and hasattack with both individual and collective resources. additional responsibilities in Greece.
When NATO's military organization was set up in The 2d Air Division maintains the Saudi Arabian1951, tactical units of USAFE were committed as the airfield at Dhahran and supports the US MilitaryAmerican air contribution to the newly established Training Mission working with the Saudi Arabian AirNATO Command. Force.

While USAFE's command structure has been revised The 65th Air Division's aircraft control and warningto provide maximum security against attack, the nature units and three fighter-interceptor squadrons provideof USAFE's NATO commitments has remained basi- for early warning of attack and effective air defense ofcally the same. Today, USAFE's primary mission is to SAC alert forces in Spain and Morocco.
maintain its tactical units in constant operational readi- The need for increased efficiency, as well as politicalness to fight if an attack is made upon any of the considerations, necessitated moving tactical fighterNATO nations. wings based in France to bases in Germany and Eng-In fulfillment of its responsibility to NATO, USAFE land during the latter part of 1959. The move, designed
has the equivalent of fourteen combat and transport to ensure the effectiveness as an atomic-age strike force
wings dispersed from the United Kingdom to Turkey. (Continued on following page)
AIR FORCE Magazine * September 1960 

125



UNITED STATES AIR FORCES IN EUROPE CONTINUED

Groum(l cremen work on F-101 Voodoo aircraft, a major element in USAFE and NATO striking power. USAFE tactical

units are traine(l for joint, coibiied operations, take part in surprise "wartime" alerts several times a year.

UNITED STATES AIR FORCES IN EUROPE

Headquarters (Rear), Lindsey AS, Wiesbaden, Germany

Headquarters (ADVON), Ramstein AB, Ramstein, Germany

Commander in Chief
Gen. Frederic H. Smith, Jr.

3d Air Force 17th Air Force

lq., South Ruislip, Hq., Ramstein AB,

England Germany

2d Air Division 322d Air Division US Logistic Group 65th Air Division
Dhahran, Saudi Arabia Evreux/Fauville AB, (TUSLOG) Torrejon, Spain

France Ankara, Turkey

of the units involved, was carried out with a minimum tactical forces can deploy throughout the yeai to main-

loss of combat effectiveness. tain proficiency in bombing, gunnery, and rocketry.

In the fall of 1959, Headquarters Seventeenth Air USAFE's tactical units are trained to participate in

Force was transferred from Wheelus Air Base to Ram- joint maneuvers conducted by SHAPE, the Supreme

stein Air Base, Germany. This is also USAFE's Ad- Headquarters Allied Powers Europe, or its subordi-

vanced Operations Unit (ADVON) Headquarters. nate commands. They are also subjected to surprise

Rcar headquarters is at Lindsey AS, Wiesbaden, Ger- alerts several times each year, at which time they are

many. given simulated wartime missions and their perform-

One air division was lost to USAFE early in 1960, ance is evaluated.

following nation-to-nation agreements between the The USAFE tactical missile wing is now converting

United States and Moroccan governments. The 316th to the Martin Mace missile. An improved version of

Air Division at Rabat-Sale, Morocco, was deactivated the Matador, the Mace has innovations which warrant

in a step preliminary to moving all US bases from its classification as a new missile. It is larger, faster,

Morocco by 1963. The 316th had been responsible for and has a better low-altitude capability rendering it

the air defense of Strategic Air Command bases in the less vulnerable to detection by enemy radar. The

Morocco area. manned portion of USAFE's strike forces is equipped

In order to concentrate all air defense activities in with B-66 tactical bombers and F-100 and F-101 tac-

Europe under one command, the 65th Air Division in tical fighters.

Spain,formerly part of SAC,was transferred to USAFE. For its air defense mission, USAFE is speedily com-

The main training for USAFE's NATO-committed, pleting the transition from F-86D to F-102 aircraft.

Europe-based, tactical forces is furnished by the 7272d The F-102's ability to intercept enemy bombers at

Air Base Wing at Wheelus Air Base near Tripoli, stratospheric altitudes, both day and night, has vastly

Libya. There with wide-open spaces, year-round good improved air defense capabilities in Europe.

flying weather, and well instrumented ranges, USAFE's (Continued on page 129)
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. . . communications
from ground to aircraft is achieved

with Wilcox single sideband equipment.

The North American Air Defense Command
Combat Operations Center maintains world-wide

communications with the Commander-in-Chief, NORAD,
through the NORAD Single Sideband Air/Ground Station,

operated by the 47th Communications Squadron at Peterson
Field, Colorado Springs, Colorado. It also provides a vital

world-wide communications link for ADC, MATS, SAC and others
engaged in the defense of our country.

The majority of the equipment of this
station is supplied by Wilcox. It is
indicative of Wilcox's ability to de-
sign, engineer and manufacture
advanced electronic systems.

wilcox
ELECTRIC COMPANY, INC.

Fourteenth & Chestnut
Kansas City 27, Missouri, U.S.A.

*r __



Five-story high antenna for Pincushion radar will be part of a new Ad-

vanced Research Projects Agency installation to be set up in mid-Pacific.

A unique radar designed to track and identify

the warhead of ICBMs thousands of miles away is now

being developed by Raytheon.

Designated "Pinoushion", because of its microwave beam

pattern formation, the 80-ton Raytheon radar will be part

of Project Defender, ARPA's program to develop

advanced anti-ICBM concepts.

RAYTHEON COMPANY, WALTHAM, MASS.

EXCELLENCE IN ELECTRONICS



UNITED STATES AIR FORCES IN EUROPE 
CONTINUED

ter strikes. A recent example was the earthquake in
Agadir. On the initiative of local commanders, Air
Force and naval personnel in the area, working with
Moroccan authorities, took immediate action to relieve
suffering. Following a request from the Moroccan gov-
ernment to the US Ambassador for assistance, a full-
scale US disaster effort was put into effect. US Air
Force, Navy, and Army elements cooperated with
authorities in helping to clear the city and rescue
trapped victims, in establishing temporary living quar-
ters, and in providing food and clothing for survivors.

The theater of operations for USAFE extends from
the United Kingdom to Pakistan in an area immedi-
ately adjacent to the Iron Curtain. While its mission
is to back up the multilateral and bilateral security

LSAFE rushed heavy equipment, men to Agadir, Morocco, arrangements between the United States and its alliesin February and March when earthquake brought disaster as wellasthe support ofUSmilitary andcivilagenciesto North African resort city, virtually turned it to rubble. inits geographical area, USAFEis also amedicIs

While USAFE's reconnaissance force of RB-66s and through which the people of Europe and the Middle
RF-101shasremainedaboutthesamenumerically East gain a first-hand knowledge of the United States.refinements and modifications havegreatly improved USAFE is proud of its role in today's world and is
their ability to conduct both photo and electronic- constantlystriving to increase its contributiontote
countermeasure missions under combat condition. freeworldandtothefutureofmankind-Exo

The 322d Air Division is equipped with squadrons
of C-119 and C-130 medium-cargo transports which
are augmented by a squadron of Military Air Trans-
port Service C-124 Globemasters.

The personnel strength of USAFE includes over
65,000 officers and airmen, 1,500 American civilians,
and more than 15,000 local employees. The morale and USAFEtrans-
welfare of these personnel is constantly considered. portsstandsread
A well rounded program of personnel services is pro- tocarry
vided, including recreation facilities, service clubs, US paratroopvr.competitive sports, off-duty educational facilities, and into battle if
cultural pursuits. The monthly Commander's Call is the need should
used to discover and treat morale problems as they arise. MATS
develop, planes augment

Interrelated with morale and welfare is the impact USAFE invital
of Air Force personnel on the local communities sur- field of
rounding USAFE installations. When the United States readyairlift.
entered NATO, the way was opened for stationing
large numbers of military personnel on the soil of
friendly countries for an indefinite length of time.
Special measures were necessary to ensure good rela-
tions between American forces and the civilian popu-
lation of the various countries.

The need for maintaining good relations and win-
ning friends for the United States has become para-
mount and has developed into a formal people-to-
people program.

Incidents of voluntary acts of friendship on the part
of Air Force personnel in the USAFE area are many
and varied, but a recent example shows the kind of
generosity and imagination which is sometimes brought
to bear on community-relations problems. As a result
of voluntary subscription, Wheelus Air Base personnel
were able to present 20,000 reflectors for use by Libyan
bicyclists to the Tripoli police force.The gift was made
in the "interest of mutual safety and friendship." The
thousands of bicycles operating in the Wheelus area
had been operated without night-warning devices. Formation of RFb101 tactical reconnaissance aircraft in

USAFE is often called upon to lend aid when disas- reconforce. USAFE has nany widely dise ecapabilities.
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Our aerospace defense shield Prcects both the

people of the nation and the deterrent force,

a vital twin mission for the

AIR
DEFENSE

General Atkinson has commanded ADC
since September 1956. Previously he
served as Commander in Chief of the
joint Alaskan Command from 1953
to 1956. General Atkinson commanded
heavy bombers during and after the
second World War, during which he

Lt. Gen. Joseph H. Atkinson, USAF saw duty in Europe and North Africa.
He was Commanding General, Alaskan

COMMANDER, ADC Air Command, from 1946 to 1949.

HE MISSION of the Air Defense Command is to sive posture is strong enough to inflict immediate
discharge Air Force responsibilities for aerospace wholesale destruction on any power foolish enough to
defense of the United States. initiate hostilities, why should we expend our resources

As the Commander of ADC, I have a twofold re- for defensive reasons?
sponsibility. On the one hand, I am responsible, as a In the present international situation, two super-
major air commander, to the Chief of Staff, USAF. giants with enormous clubs stare at each other across
On the other hand, as a component commander, I am the North Pole. Unfortunately, one of these giants has
responsible to the Commander in Chief, North Ameri- aggressive intentions. The other giant is the'defender.
can Air Defense Command (CINCNORAD). The day is rapidly approaching when the clubs thev

NORAD's chief at present is Gen. Laurence S. wield will be of comparable size. Then they will each
Kuter. NORAD and ADC Headquarters are at Ent have the capability that some folks like to refer to as
AFB, Colo. "mutual destruction."

Here, briefly, is the way it works. We in ADC are It seems basic to me that the first giant who picks up
the experts in advising CINCNORAD on Air Force an effective shield will take the mutuality out of de-
matters and are the aerospace defense experts for the struction and ascend to the dominant military position.
United States Air Force. We develop and submit This shield would protect his club, and his country,
qualitative requirements to USAF for systems and and ensure that it retains its effectiveness after the
equipment needed to meet future Air Force defense first blow. An effective US air defense, thus, would
responsibilities. cause the aggressor to pause because of doubt that

We organize, train, equip, and provide aerospace he could succeed in gaining the effect desired in his
defense of the United States. We place these forces first strike.
under the operational control of CINCNORAD. We The bulk of the deterrent forces of the United States
operate, for NORAD, all Air Force aerospace defense is, we thus see, the combination of SAC and ADC. In
equipment including weapons, ground environment, the event of hostilities, SAC would be alerted by
and the military air defense warning system. This ADC's military warning net, while the shield of aero-
system provides the tactical warning which would space defense is lifted to counter the enemy's attack.
result in appropriate USAF measures in the event of Aerospace defense operates on the basis of four
hostilities. functions. These functions are detection, identification,

There is a particularly close relationship between interception, and destruction. These four functions op-
my command, the North American Air Defense Com- erate within the basic doctrine of area defense, which
mand, the Strategic Air Command, and other elements means that we detect, identify, intercept, and destroy
of USAF. the enemy as far from his targets as possible. Advanc-

The best insurance for peace, in this era, is to ensure ing technology, so far, has effected modification of this
destructive retaliation to those powers who would concept only in the dimension of time and distance.
disrupt that peace. How can this insurance be ob- Our present system for accomplishing these fune-
tained? Let's examine the facts. tions has an excellent capability against the air-breath-

First, why any aerospace defense at all? If our offen- (Continued on page 133)
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The Command Guidance System for the Air Force Titan, shown here as the first and second stages separate, was developed by BellTeephone Laboratories and is manufactured by Western Electric. Flight information is analyzed by a Remington Rand-Univac computer.

How the Air Force puts Titan on Target!
Bell Telephone Laboratories Command Guidance System

gives deadly accuracy to new ICBM

Suppose you were asked to guide a 110-ton To show how accurate this guidance mustmissile into space with a controlled velocity be: at the time of cut-off, when Titan may beso that its nose cone could then sail free of traveling some 24,000 feet per second, aall control and hit a tiny preselected target difference of one foot per second in the speedarea 6000 miles away. could cause a miss of one mile.
This was the objective for Titan which was The system has already guided missilegiven by the Air Force to Bell Telephone nose cones so accurately that they could beengineers and scientists. The result was a recovered thousands of miles away by wait-newCommand Guidance System which ing ships. And it will play a key role in

guides Titan with "pinpoint" accuracy. forthcoming satellite and space probes.
For the first few hundred miles of flight, This new guidance system is the product

a ground control center tracks the missile of our many years of communications re-Nose cone ofanAir Force Thor- and sends instructions to keep it precisely search and experience-which also help
Able test missile, guided by
"brains" developed for the on course. Commands are also sent to cut the bring you the finest telephone service in theTitan, being recovered from the engine off at the moment of proper velocity. world.South AtlanticT

BELL TELEPHONE SYSTEMA



Allied Research scientists, engineers
and technicians in the Geophysics Division,

are working directly on the frontier of
knowledge utilizing the latest scientific and

engineering technological advancements
to perform studies in...satellite meteorology

radar meteorology...short-range weather
forecasting...cloud and fog dispersal...and other

areas as diverse as the weather itself.

Contributions to this and other fields of interest
are greatly enhanced by completely equipped laboratory,

testing and production facilities.

The unusually broad capabilities
of Allied Research have created outstanding

career opportunities for those dedicated to
working on the frontier of knowledge in...

SOLVING THE PUZZLES OF METEOROLOGY Aerodynamics
SOLVINGApplied Mechanics

Aircraft Operations
Chemistry

Electronics and Instrumentation
Geophysics

Materials Research and Processes
Meteorological Systems

Nuclear Effects
Physical Metallurgy

Physics Research
Propulsion

Systems Engineering
Vibration Isolation

Weapon Systems Analysis

To learn more about the

career positions available to
qualified scientists and

engineers, forward your resume in
complete confidence. A booklet

describing Allied Research facilities
and capabilities is also available

on request.

ALLIED RESEARCH ASSOCIATES, INC.
43 LEON STREET, BOSTON 15, MASSACHUSETTS * GARR/SON 7-2434



AIR DEFENSE COMMAND ,CONTINUED

AD( Bomare air defense missiles are effective aul proven. The future of early-warning systems, now built around
Bomarc-A, above, is combat-ready and on site at several mammoth radar lines, lies with Midas and Samos warning
locations. Bomarc-B is in test stage at Eglin AFB, Fla. satellites, "eyes in the sky." Above, Midas in a test.

AIR DEFENSE COMMAND

Headquarters, Ent AFB, Colo.
Commander

Lt. Gen. Joseph H. Atkinson

II I I
64th Air Division 26th Air Division 32d Air Division 30th Air Division

(Defense) (SAGE) (SAGE) (SAGE)
Pepperrell AFB, Hancock Field, N. Y. Dobbins AFB, Ga. Traux Field, Wis.
Newfoundland

lI I 1
33d Air Division 29th Air Division 25th Air Division 28th Air Division 73d Air Division

(SAGE) (SAGE) (SAGE) (SAGE) (Weapons)
Richards-Gebaur AFB, Mo. Malmstrom AFB, Mont. McChord AFB, Wash. Hamilton AFB, Calif. Tyndall AFB, Fla.

ing threat. The system resulted from a pooling of the A second row of radars extends across the middle
best talent that the Air Force and industry could of Canada. This "Mid-Canada" line confirms DEW
imuster. It took just over seven years from conception Line detections.
to reality. This system is composed of two interrelated The next radar coverage is provided by the net of
parts-environment and weapons. stations completely covering all key target areas of

The DEW (Distant Early Warning) Line stretched southern Canada, all of the United States, and extend-
across the northern edge of the North American con- ing several hundred miles to the seaward of the most
tinent provides instant warning of any aircraft which vital US target centers.
penetrates it headed for the continental interior. It is In addition, steel platforms are located east of the
extended east into the Atlantic and west into the New York-Boston complexes and anchored in the At-
Pacific by teams of radar-equipped ships and aircraft. lantic Ocean floor. These Texas towers are radar-
The eastern extension is augmented by fixed radar equipped and add to the total coverage.
stations across the Greenland ice cap. (Continued on following page)
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AIR DEFENSE COMMAND CONTINUED

Head-on view of a pilot and his F-104 interclptor, inultipurpose air superijrity jet at the heart of
today's air defense inventory. Current jets are hot planes. But ICBM threat remains to be solved.

Our command and control system is called SAGE blunt fact that one of the two giants will develop an
(Semi-Automatic Ground Environment). It employs effective AICBM weapon system first. Through the
a large digital computer in each of many geographical efforts of experimental and development agencies of
sectors. Each computer handles, with extreme speed, the government and industry, significant progress has
the information passed to it by radar stations and ad- been made toward such a system.
jacent SAGE sectors. The computer combines this in- We have actually begun to satisfy the first of our
formation into a single air situation picture which the necessities for defense against the ICBM-early-warn-
sector commander and his staff use for performing the ing detection and surveillance. This beginning is the
aerospace defense functions. Hundreds of weapons Ballistic Missile Early-Warning System (BMEWS).
can be directed against hundreds of targets simultane- Next will come Midas and Samos warning satellites.
ously and in an orderly fashion. But we must come up with an adequate antimissile

Air Force weapons consist of Century-series all- defense in the not-too-distant future. This is a blunt
weather jet interceptors and Bomare missiles. These fact of current life.
are effective and proven. We in ADC are fully cognizant of yet another fact

For the foreseeable future, the broad goals of aero- of life. As expanding technology points the way to new
space defense will be twofold: to defend against the weapons, the cost of such exploration increases. I rec-
ICBM and other future space threats, and to defend ognize that attention to economy is inherent in my re-
against the air-breathing threat. So far we have dis- sponsibility as the nation's adviser in matters concern-
cussed one of the jobs ADC is doing-that is, facing ing the Air Force role in aerospace defense. My staff
up to the air-breathing threat. This is a serious threat and I, as taxpayers and as military leaders, are deeply
and is going to remain so for a long time. concerned with the cost of security.

However, a new threat has developed. We are faced We realize, too, that we are extremely fortunate to
with highly accurate intercontinental ballistic missiles. have been endowed by God with a land so rich in the
We can expect that the threat will eventually include necessities of life. The United States and the Soviet
space weapons as well as extremely sophisticated at- Union each have the same amount of arable land-
mospheric weapons. about 500,000,000 square miles.

We know how to do the air-breathing defense job And yet, with a population differential of only about
and consider that our efforts in this area contribute twenty percent less, our farmers have been outpro-
significantly to the credibility of our deterrent posture. ducing the USSR. The Soviet Union has been des-
We do not yet, however, have an active defense perately attempting to increase their productive soil
against the ICBM. Development of an area weapon acreage just to feed their own people.
system for this purpose is a most urgent need. In industrial and other wealth, we are also vastly

Without it, we will be a giant with an enormous the superior of the Soviets. We must remain their
club but no shield. As certain as death and taxes is the military superior, in air defense and elsewhere.-END
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PRINTS 3,000 WORDS/MIN
FROM REMOTE POINTS

I The U.S. Army Corps of Engineers is using Stromberg-Carlson-
I San Diego's new S-C 3000 High Speed Communications Printer to

print 3000 words a minute from remote sources. The equipment can
print out over great distances, using standard wire or radio links.

The S-C 3000 is compatible with most available data link systems,
including the Collins Kineplex data transmission system and the
Stromberg-Carlson Binary Data Link. Printing is accomplished
through a unique combination of the Stromberg-Carlson
CHARACTRON 0shaped beam tube and Haloid Xerox, Inc's.,
electrostatic printing process. The S-C 3000 prints without impact
on untreated paper or lithographic masters.

I This new communications printer answers the need for equipment
that can keep pace with today's high speed communications systems.

SIt is designed for military, government, news service, business and
I public communications systems where speed and reliability are
I essential. The S-C 3000 accepts data via wire or radio link from

computers focated at a distant point and prints out copy of
I outstanding readability.

I ~ ifyou are interestedin high-speed prinfing of data received from
a distant point, don'tfWil to investigate the S-C 3000. Write for free

T booklet to Strombrg-Carlson-San Diego, Dept. A-79,P.O. Box 2449,
I San Diego IAXalifornia Telephope BRowning 6-3911

TROIMBERG-CARLSON ,z F. 7 r
A onIVS ON OF GENERAL DY;AMICS dORPORATION

I -0
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How to handle installations in the field

without spreading your engineering
staff too thin
Contract Engineering and Installation by Philco TechRep
Division extends your capability to operating facilities in
the field. Your engineering staff is not burdened with
excessive travel or the problems of installation . .. you don't
have to worry about the availability of competent engineers

and technicians . . . yet you never lose control of quality.
With over 3,000 experienced field engineers devoted

solely to Contract Technical Services on all makes and types
of equipments and systems, Philco TechRep's global man-
agement organization selects top technical talent ideally
qualified for your specific project . . . directly responsi-
ble to you.

Whether it's for a single installation, or as your accredited
field engineering organization, the team assigned will be
fully qualified to assume complete management responsi-
bility, or to handle any part of the job, from site survey to
acceptance testing and turnover . .. including all associated
construction and building.

For information on Philco TechRep Contract Engineering and Installation, please contact:

Philco TechRep Division, "C" and Ontario Sts., P. 0. Box 4730, Philadelphia 34, Pa.

,PHILC TECHREP DIVISION



Alaska plays cn important role in US strategy,

a fact that is spelled out in

the fourfold responsibilities of the

ALASKAN
AIR

General Necrason has been Com-
mander, AAC, since August 1958. Be-
fore going to Alaska, General NecrasonC OMN
served as Chief. Operations Division,
at Hq. USAF. He flew in B-17s, B-24s,
and B-25s in Europe and the Pacific
in World War II, and was Deputy
Commander of the Far East Air Forces [i ( ]CiF-
Bomber Command during the Korean
War. COMMANDER, AAC

PACE is often termed the "last frontier" man- * Best known was the evacuation of the ice floe
kind will face. We of the Alaskan Air Command, known as -Charlie." A dramatic operation safely res-
in a land often dubbed the "last frontier" from cued personnel and equipment from that disintegrating

a national standpoint, feel particularly close not only fragment of ice off Point Barrow last January.
to both frontiers, but also to the international prob- * One of our most familiar activities for the past
lems that beset our globe. This feeling is, of course, fourteen years was the work of the 71st Air Rescue
enhanced by our proximity to Russian soil. Squadron. Alaskans are an air-minded people, under-

The command, with headquarters at Elmendorf standably so in a state where the only transportation
AFB near Anchorage, is charged with a fourfold re- between most of the major communities is by air over
sponsibility-early-warning, air defense of Alaska, sup- vast reaches of virgin terrain. When the Squadron was
port of SAC in Alaska, and support of special projects inactivated in March, there was a great deal of local
authorized by DoD. concern.

The first two tasks are accomplished by a network Since then, however, it has become apparent that
of radar sites arranged in two parallel arcs. The outer the Air Force is definitely not out of the rescue busi-
are consists of the DEW Line, which extends along ness in Alaska as demonstrated notably by a dramatic
the Arctic Ocean and connects with our early-warning recent helicopter rescue on the slopes of Mt. Mc-
sites on the Bering coast which, in turn, link with the Kinley. We continue to actively support rescue mis-
DEW Line extension down the Aleutian chain. sions by the CAP and other agencies, and operate a

Situated inland, the second are is formed by the Rescue Coordination Center.
radars of our ground-controlled intercept sites. The * Construction of our BNIEWS site at Clear, be-
data collected by these stations is fed to four master gun late in 1959, moved ahead well.
direction centers where it is evaluated and forwarded * Establishment of an ambitious missile-tracking
via the Combat Operations Center at Elmendorf program was assigned to us in May in conjunction
directly to NORAD. with ARDC. Data collected by Midas missile-detec-

The whole system is joined by the White Alice tion satellites and our BMEWS station will be proc-
communications system. Where information is perti- essed at a center at Donnelly Flats, Alaska, and
nent to local air defense it is flashed to interceptor Clear. In support, an additional microwave com-
locations, for which Elmendorf is home base. munications system is being built to complement White

In addition to these interceptors, we are hosts to Alice and extend down Alaska's Panhandle, ensuring
SAC forces at Elmendorf and Eielson AFBs. reliable contact with NORAD.

Among our other activities are such special projects * One important command change came with the
as the Arctic Aeromedical Laboratory at Ladd AFB, decision to cease flying activities at Ladd AFB effec-
Drift Station Bravo in the Arctic Ocean, and the tive this month. The air defense of Alaska has been
BMEWS station now under construction at Clear, performed by two fighter squadrons, the 317th based
Alaska. at Elmendorf flying F-102 Delta Daggers, and the

Several major events and developments marked our 449th based at Ladd with F-89 Scorpions. The de-
Arctic year: (Continued on following page)
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cision was made to augment the strength of the 317th
to carry out the mission, deactivating Ladd in the in-
terests of efficiency and economy. It should be noted
that the area previously covered by the Ladd planes
will be protected by a forward interceptor site of the
Elmendorf squadron.

Also in line with the Ladd move, C-123 Provider
transports previously based at Ladd have moved to
Elmendorf.

Alaska is young, dynamic, geographically mag-

nificent, strategically located. It is also a state looking
to the future. We of the Alaskan Air Command are
proud to be helping safeguard that future-and the
future of the rest of the US and the free world.-END

This MATS C-124 from Donaldsoi AFIL S. C.. wa one ofa DEW Line site in the Aleutians, rugged island chain that
teani of aircraft engaged in resupply of Arctic weather stretches west from Alaska toward Siberia. Plexiglas
stations in Alaska and elsewhere during spring of 1960. forms tough shell around radar antenna at windswept site.

'7 V'~ ,-**'~

Alaskan Air Coninand F-102 fighters scramble at report of unknown aircraft somewhere in the vicinity. Interceptors

based at strategic locations play major role in Alaska, along with network of early-warning, control radar sites.
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24-hour commuter withan Intercontinentaljob. AirForce Minuteman
is asolid-fuel ICBM capable of instant action. It can be fired from afixed base, railroad
car or truck to atarget 6,000 miles away. Its launching sites will be asflexible and
widely dispersed as the country's transportation network can make them. Its important
re-entry vehicle, the "business end" of the ICBM, is developed and produced by
Avco-also producer of warhead-carrying nose cones for the Titan and Atlas ICBM's.

Arco
AVCO CORPORATION, 750 THIRD AVENUE, NEW YORK 17. NEW YORK



Important changes have come to Reserve

programing. But they have left

unaltered many major tasks performed by

CONTINENTAL
AIR

General Hall, CONAC Commander
since 1957, is also USAF representa-C O M M A N D tive in the US delegation to the Mili-
tary Staff Committee of the United
Nations. He served previously as As-
sistant Chief of Staff for Reserve
Forces, Hq. USAF, and as the service's
Director of Legislative Liaison in

Lt. Gen. William E. Hall, USAF 1950 and 1951. During World War
COMMANDER, CONAC I lie saw duty in the ETO.

A m FORCE Magazine devoted a large section of its Search and Rescue Coordinator, for the Air Force in

July issue to organization of the reserve forces implementing and operating the National Search and

and CONAC under a streamlined management Rescue Plan in the inland region.

plan that has now been in effect for some months. Let CONAC has supervisory responsibility for the Civil

us here briefly touch again on this new reserve setup Air Patrol and accomplishes the Civil Air Patrol-USAF

and then go on to explore some of the lesser known, missions within the United States and Puerto Rico.

but truly vital, missions of this many-sided command. Likewise, CONAC supervises Air Force cooperation

Until the new reserve concept took effect, CONAC with the Air Explorer Program in the US with the ex-

was responsible for supervision of training and inspec- ception of Alaska and Hawaii.

tion of Air National Guard and Air Force Reserve CONAC supervises and administers its portion of

units. Now, this mission is divided among a number the Military Affiliated Radio System (MARS), which

of major USAF commands. includes the Air Force Reserve, individual civilian

CONAC retains Air Force Reserve Command re- members residing in the continental US, and active-

sponsibilities. ANG activities are moved completely duty personnel assigned or attached to a CONAC unit.

out of CONAC's hands. CONAC is responsible for the formulation of plans

These changes, quite naturally, brought a new or- to ensure internal military protection of all national

ganizational look to CONAC. The three numbered Air defense facilities under Air Force cognizance; and

Forces previously within CONAC were replaced under CONAC provides a single Air Force contact for co-

the plan by six numbered Air Reserve regions corre- operation with the continental armies and the naval

sponding with numbered Army areas. The size of the districts in carrying out the Air Force responsibilities

headquarters staff, presently at Mitchel AFB, N.Y., laid down in the basic plan for defense other than air

at the same time decreased. defense of the US.

A new requirement was laid on CONAC in this same This is not a complete listing of CONAC's missions,

exercise. It called for activation of post-attack recovery but it is sufficient to indicate the many facets of the

units under CONAC supervision, a most challenging command and its strong link with the general public.

assignment. Continental Air Command, comprised primarily of the

While these far-reaching changes were coming into Air Force Reserve, is, in fact, also an extremely pow-

being, CONAC continues to exercise an imposing list erful public information arm of the Air Force.

of duties unaffected by the new reserve concept. As noted previously, some of these CONAC missions

The command, for example, has the responsibility are none too well known even within the active Air

of formulating plans for coordination of Air Force Force itself. However, the activities are large in scope

efforts in cooperation with the Army for providing and influence and have a compelling potential in time

military assistance in domestic and civil defense emer- of emergency.

gencies. CONAC also represents the Air Force on The Civil Air Patrol is an excellent case. More than

national and regional boards of the Office of Civil 35,000 cadets of the Civil Air Patrol are engaged in

Defense Mobilization. aviation education, while another 35,000 )AP inmbers
CONAC acts as the executive agent, and Inland (Continued on page 145)
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Look -to Parsons for PE1"RFORMANCE

A1.RO)SP1ACE NIERIGScn to\

Unlike legendary Aquila, the Eagle, whose powerful wings carried

him into the heavens, man, in his conquest of space, must depend upon

Imaginative Engineering. Parsons' resourcefulness in Imaginative

Engineering has been demonstrated on a wide variety of Aerospace

F* projects for industry and government. Close liaison between all operating

PARSONS and service groupsi'permits efficient and economical handling of projects
of any size.

The Ralph M. Parsons Company, Los Angeles, United States Offices:

Pasadena, Houston, Huntsville, New York, Washington. International

Offices: Asmara, Baghdad, Bangkok, Beirut, Cairo, Calgary, Dacea,

Djakarta, Jeddah, Karachi, London, New Delhi, Paris, Teheran, Tokyo,
Toronto.

WORLD-WIDE SERVICES: ARCHITECT-ENGINEERING * PE1TROLEUM-CHELMICAL ENGINEERING * CONSTRuCTrION * LECTRONIC SYSTEMS

A~n COMPONENT'S * WATIER DEVELOPMENT- AND SYSTENIS * APPRAlSALS AND ECONOMIC STUDIES * PLANT OPERATIO0N *PERSONNEL T-RAINING
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STRANGE FISH" UNDER THE POLAR ICE!
Revolutionary RCA Magnetic Video Tape Recorder to Speed Navigation Training of Submariners
Aboard the nuclear submarine Sea Dragon, the first is a marvel of compact design (dimensions: 20"x 20'x
undersea magnetic video tape recorder will record and 100"). It nestles securely in the limited confines of a
store data on under-the-ice characteristics from ex- torpedo rack, yet represents a 60 per cent space
ternally installed TV cameras. Upon return to base the reduction over existing commercial video tape equip-
recorded information will be displayed for the benefit ment. Designed to the curvature of the torpedo rack it
of undersea service trainees, greatly increasing their will fit through the opening of a 24-inch hatch. Though
understanding of hazardous polar navigation tech- small in size, the 4 megacycle recording it produces
niques. The recorder, a joint U.S. Navy-RCA effort, is fully compatible with its commercial counterpart
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Coming for business-a "video file system" Coming for entertainment-tne ultimate n color Coming for science -completely unattended re-

capable of storing an entire encyclopedia on TV and video fidelity ... via extremely portable corders, robot-rocketed to the moon, will, on

one 12/2 inch reel, contents of which would recorders that will provide a panoramic view of command, provide a detailed "picture of space,

equal 20 billion bits of information! world events virtually as they happen! free of the earth's atmosphere!

Other exclusive RCA recorder developments now contributing to national
security include-the "Tiros" satellite recorder, designed for weather observation TheMostTrustedName
in outer space; a radar recording system to take the first pictures of a nose cone
re-entry vehicle; a unique tape cartridge adaptable to any size recorder. For in Electronics

information on opportunities in creative engineering write: G. R. Gordon,
Defense Electronic Products, Radio Corporation of America, Camden NJ RADIOCORPORATION OFAMERICA



World's
fastest

sorting systemKA
rT-

PHILCO 2000 Data Processing System

The majority of all data processing in-
volves sorting. Time saved on this opera-
tion is always significant-the answers
you need become available more quickly;
the equipment itself is freed for other use.

The inherent speed and capacity of the
Philco 2000 are your assurance of highest
possible sorting speed-faster than any
other sorting system! For example, the
Philco 2000 has sorted 100,000 80-character
records, having a 16-character key, in
18 minutes!

Such high sorting speed can be obtained
on any Philco 2000, regardless of size, with-
out additional sub-systems. One of the
many programming aids provided by Philco
is a powerful Sort Generator program.

Call or write to arrange a test run of
one of your sort problems on the Philco
2000 Data Processing System.

Philco Corporation .Government and Industrial Group
Computer Division, 3900 Welsh Road, Willow Grove, Pa.

PHIL .. co



From tow targets to target missiles...

From underwater bogeys to helicopter systems...

DEL MAR
OFFERS
A UNIQUE
R&D
CAPABILITY

Today, operational interceptor squadrons all over

the free world rely on Del Mar weapons training

systems. Having taken its place among the foremost

military prime contractors, this vigorous young

company is uniquely qualified to assume further

R&D responsibility in broad new areas of study and

development.

Alert to the training requirements of new weapons

systems, Del Mar offers an R&D capability that is

built upon:

(1) An engineering and scientific staff of interna-
tional reputation in advanced system studies
and weapons system development

(2) Management personnel with extensive back-
grounds in the employment of current

weapons systems in both combat and training

(3) Laboratory facilities conducive to creative
work backed up by complete production
facilities for the support of developmental
and testing programs

(4) And, finally, a company historical record of
having successfully designed, developed, and
produced operational weapons training sys-

tems during the past decade.

For more complete information on this unique train-

ing and weapons support system capability, write for

the Del Mar R&D capability brochure, Bulletin

ASD-933-2.

I iORATO0
International Airport
Los Angeles 45, California

Engineers and Scientists:
investigate Del Mar for a rewarding future in hydrospace
sciences,aerospace sciences, and environmental systems.
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take part in search and rescue missions. It is expected zations will be to augment the local base's support
that about ten percent of all future graduating classes capability, to assist in damage repair, and replace ac-
of the Air Force Academy will be made up of former tive personnel whose duties may have required them
CAP cadets. These youngsters not only have opportuni- to depart the base. These units will be assigned to the
ties to prepare for the aerospace society of the future various using commands.
but contribute to global understanding through the CONAC, we observe with pride, has within its total
International Air Cadet Exchange with eighteen for- fields of activity many missions vital to the United
eign countries. In addition, the Air Explorer Program States in peace and war.-END
stimulates more than one-quarter of a million teen-age
youngsters to develop the qualities required by an -wt.
aerospace environment.

Possibly no single effort of CONAC reflects greater
credit upon the Air Force than the mercy missions of
Search and Rescue (SAR). Since June 1959, CONAC
has been assigned as federal coordinator of the US
Inland Search and Rescue activities. SAR coordination
centers of this command have directly figured in the
saving of 1,823 lives and have rendered aid to 3,481
persons in distress. Flying hours logged on these mercy
missions total more than 84,700, and more than 40,900
sorties have been flown. Civil Air Patrol flies about
fifty percent of these missions of mercy.

Disaster relief missions also figure prominently in
CONAC's operations. Last March, for instance, nation-
al concern that heavy winter snows would result in
widespread spring floods prompted CONAC to alert
Air Force Reserve troop carrier units to ready them-
selves for disaster relief missions in stricken areas. Fifty
Air Reserve crews were on standby alert throughout
the flood crisis in the Middle West. Such crews flew
general reconnaissance to report conditions, to locate
stranded cattle herds, to search out marooned people
and generally to prepare to airdrop food, medical sup-
plies, fodder, and many other disaster needs. Obvious-
ly, the capability of performing missions of this nature Iaratroops en route to drop over Carolinas in a recent
wouldbevitaltosurvivalincaseofanenemyattack exercise in which USAF, reserve forces, Army took part.

u Reserves provided major portion of exercise's airlift.
The recovery unit mission, newly assigned to

CONAC, is in its early stages of organization. Plans
call for reserve recovery units to be located at care-
fully selected airports across the country which are
not operated by active military personnel but which
are capable of accommodating military aircraft. Some
of these airports may be inactivated Air Force bases.
Others may be operating civilian airfields.

The primary wartime job of the recovery units will
be to provide safe landing sites for USAF airborne
offensive or defensive aircraft returning from missions
in the initial phase. At the bare strip it will be neces-
sary to establish communications with the incoming
aircraft if any traffic control is to be exercised. Crash
and rescue service must be rendered to the limit of
local capability. Medical care for wounded crew mem-
bers will have to be provided.

The recovery unit will conceivably arrange for all
types of emergency communications. Airfield status
reports and weather information will be needed. Also,
tasks such as the decontamination of aircraft, accom-
plishment of minor aircraft repairs, and billeting and
messing of crews will be responsibilities of these units.

In addition, CONAC has been directed to help organ-
ize reserve base support units to be located at or near A closed-circuit television weather briefing for reserveizeesevebsesppotuitsobeocaedaornar personnel at CONAC facility. Under new management plan,
active Air Force bases. The M-day job of these organi- CONAC hasdiminished responsibilitiesinreserve program.
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the armed forces than ever before.

So are skilled personnel, the concern of the . . .

AIR
TRAINING

General Briggs has been Commander,
ATC, since August 1959. He served
prior to that as Superintendent of
the Air Force Academy from 1956 to
1959. He was with the Eighth Air
Force Bomber Command in the ETO
and the Air Transport Command dur-
ing the second World War, and com-
manded the Far East Air Forces
Bomber Command in the Korean War. COMMANDER, ATC

A CLASSROOM ten times larger than a three-story exacting demands may be placed on us as we move

airman dormitory dominates the skyline at Shep- further into the missile-space era.
pard Technical Training Center, near Wichita Our mission begins basically with sifting the bestFalls, Tex. qualified people through the USAF Recruiting Service,In test flights above California's Mojave Desert, the an ATC function that selects almost ninety-five per-USAF's first supersonic basic flying-training aircraft is cent of all Air Force personnel. Selective recruiting ear-being readied for tomorrow's fledglings. marks a man for enlistment after a series of screening

From a one-man space cabin in an Air Force aero- tests which emphasize technical, science, and mathe-space medical laboratory near San Antonio, Tex., an matics aptitudes.
airman emerges after a week's simulated trip into space. In a further effort to boost the quality of first-term

This is the changing face of the Air Training Com- airmen, ATC last February revised the Basic Militarymand as it meets the challenges of the dawning aero- Training Program at Lackland Military Training Cen-space age. ter, Tex. The revision lengthens Phase One Training,ATC's product is people-the skilled professionals which is given to all newcomers prior to technicalwho fly, maintain, and operate the aircraft, missiles, school or directed-duty assignments. It was formerly
and support equipment that make up the aerospace four weeks in length. Now, with another week of Phase
force. One training added, commanders and instructors haveThe command operates resident schools at twenty- more time to weed out the marginals who slip through
five bases in the United States. Field training detach- the recruiting screening net.
ments take the classroom to air bases throughout the The Officers Training School was established lastworld to give overseas personnel up-to-the-minute in- November at Lackland to tap new sources of officerstruction on the latest Air Force equipment. entries into the Air Force. Non-ROTC college gradu-To keep up with the needs of the service, Air Train- ates may now win a commission through OTS if theying Command has had to develop new training philoso- meet selected technical, science, and mathematics skill
phies as well as courses, and new management concepts requirements.
as well as physical facilities. In a very important move, we have also adopted

The F-86 Sabrejet of Korean War fame required what we call the prime center philosophy for technical
seven electronics technicians assigned to each squad- training. Under this, management of the total training
ron to maintain the aircraft's fire control systems. Such requirement of a weapon system is assigned to a single
equipment was practically nonexistent when the P-51 training center. This responsibility includes individual
Mustang and P-47 Thunderbolt dominated World War training at the prime center or another ATC center;
II skies. Today's F-102 Delta Dagger squadron de- special training conducted by the manufacturer of the
mands fifty-nine fire-control experts. weapon system under contract to ATC, or by a training

Contrast the training necessary to qualify these men center; on-the-job training assistance; field training
for their jobs-forty-three weeks for the F-102 against conducted at the weapon's operational sites; and crew
ten weeks for the Sabrejet's technicians-and you see training when requested by the using command.
one dimension of ATC's continuing task. Even more (Continued on following page)
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44

A flighit of basic trainees at USAF's Military Training Center, Lackland AFB, Tex. Group stays together for the
first fivecweeks of training, then majority go on toone of five technical training centers or major USAF commands.

AIR TRAINING COMMAND Commander
Headquarters, Randolph AFB, Tex. Lt. Gen. James L Briggs

USAF Recruiting Service CntractPrimaryPilotTraining Pilot Interceptor Training, Advanced
Wright-Patterson AFB, Ohio BainbridgeAB,Ga. Moody AFB, Ga.

Bartow AB, Fla. Perrin AFB, Tex.
Graham AB, Fla.
Moore AB, Tex.
Spence AB, Ga.

Military Training Center *These bases are scheduled to close

Lackland AFB, Tex. beinning December U1F9viatrohol
USAF Navigator Schools

Harlingen AFB, Tex.
James Connaly AFB, Tex.

Mather AFB, Cal f

Basicurvvalorainngichoo

Each prime centerhasasecond responsibilityof AFB, primecenterforthelattermissiles,backsup

support-functioning as a"subcontractor" to aprime Chanute with airframe training support for the Bomarc.
centerinaparilArarea. Whenane missile weaponsystemisprogramed

ChanuteAFB,forexample,isprimecenterforthe forusebyanoperationalcommandsuchas the Stra-

Bomarc. It also furnishes support training on propul- tegic Air Command, atrained-personnel requirement
sions stems fortheAtlas, Titan,andThor.Sheppard (Continued onpage 153)
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is experienced...
in Electronic Warfure

The simple game of Tic-Tac-Toe
demonstrates problems of electronic
warfare. The solutions to these
problems, however, are not simple.

For over ten years, a major LFE
activity has been the development
of techniques to maintain the
effectiveness of radar and other
electronic devices, despite enemy
countermeasures.

LFE correlators and discriminators,
frequency diversity and multiple beam
scanning techniques encompass the
full range of airborne, shore-based
and underwater applications.

We invite your inquiries. Please write
Dept. P1-13 or the International
Division.

M



SENSORS

DOPPLERS OPTICS INERTIAL PLATFORMS
Astro doppler Star trackers Floated rate gyros
Passive doppler Auto sextants Accelerometers
Active doppler Horizon scanner



GENERAL PRECISION, INC.
Experience and demonstrated achievement with sensing techniques and devices is one way
to judge those who aid you in the fulfillment of your project requirements. General
Precision's Divisions provide sensors for Subroc, Polaris, Atlas and Talos; optical devices,
star trackers, automatic sextants and self-contained doppler radar systems to many major
military projects. n Bringing tomorrow in view are General Precision's engineers working
on advanced sensor developments. Cryogenic inertial platforms, nuclear gyroscopes, wide
angle sextants, discriminating star trackers, optical masers, infrared systems and passive GPL
doppler systems. These projects with their technological advancements will help shape
tomorrow. n General Precision's Divisions . . . GPL, Kearfott, Librascope and Link . . . KEARFOTT
represent the combined capabilities of over 15,000 qualified personnel, occupying over
2 million square feet of laboratory and production facilities. Write for the Facilities and LIBRASCOPE
Capabilities Brochure. Learn how General Precision can help you solve your most chal-
lenging system design and development problems. GENERAL PRECISION, INC., 92 Gold Street, LINKNew York 38, N.Y. Affiliates and Licensees in Canada, France, Italy, Japan, U.K.,W. Germany.



SEALED
IN A
SECRET
SILO

Somewhere in a wasteland, the Air Force Minuteman will
keep its lonely vigil all through a thousand nights. Buried and

untended, it must be ready to spring to life if the button is

ever pushed.
Minuteman poses a real challenge to the New Reliability

- reliability which must guarantee successful firing at any

moment in the far future. Each of the missile's systems, each

of its thousands of electronic components, must function per-
fectly at that given moment. For once the missile is lowered

into its silo, no human hands again need touch it.
The Minuteman's critical guidance and control system has

been entrusted to Autonetics. We are proud to be a member of

this United States Air Force missile team.
Once again America's defense force reaps the harvest of

Autonetics' pioneering. A decade of experience with major
projects has given Autonetics a unique capability in systems

management-and in meshing its work with that of other

companies in building modern weapon systems.

by Autonetics
DOWNEY, CALIFORNIA

A DIVISION OF NORTH AMERICAN AVIATION, INC. REGIONAL OFFICES: WASHINGTON, D.C. AND DAYTON, OHIO

INERTIAL NAVIGATION/ARMAMENT AND FLIGHT CONTROL/COMPUTERS AND DATA SYSTEMS
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is assigned to ATC. We then designate a prime center
to plan and establish training on the weapon in co-
operation with the manufacturers and the using com- studentatmand. tueta

Training begins while the missile is still on the Students
drawing board. The factory, either on its own site or put in many

hours ofat an ATC technical training base, trains the first oper- si the
ational cadres. Also trained at this stage are the ATC air on board
supervisors and instructors who will set up and teach T-29 naviga-
missile courses within the Air Force. This is called airplanes.
Type I training.

Type II training begins when we have sufficient
equipment and instructors to set up courses at our own
technical training centers. After this, with a core of trolled from Sheppard AFB are currently deployed in
skilled crews on the job at the missile's initial opera- England to complete training and qualification of these
tional sites, our centers can begin Type III training of personnel for operational capability.
people for future units. Training was accomplished for the initial Atlas units

Then our field training detachments can take over during the fiscal year and culminated in the first oper-
where and when required at the missile's operational ationally ready unit at Vandenberg AFB.
sites. This training-called Type IV-has two important In the past fiscal year the diversity of ATC's techni-
purposes: (1) raise the skill level of apprentice per- cal training ranged far afield.
sonnel, and (2) keep operational and maintenance English language training teams, consisting of spe-
crews abreast of advances and modifications in the cialized ATC groups, assisted in the installation of
systems on which they are working. English language training laboratories for twelve coun-

Type V of ATC's weapon system training program tries. Among these were Denmark, Colombia, Japan,
is schooling conducted or contracted by the Army or and Ethiopia. The teams in FY '61 will install labora-
Navy on skills that are common to either or all of the tories in Spain, Laos, Brazil, Greece, and Uruguay.
services. A major contribution to ATC's global training mis-

The advent of the missile has had an enormous im- sion is the support we give to the air forces of nations
pact on our technical training program. There were participating in the US Military Assistance Program.
four such courses in FY'52. The missile curriculum had During FY '60 we provided training for officers and
risen to 217 courses by the end of FY '59. Within the airmen of forty-six MAP countries.
very next fiscal year, this total had more than doubled, Last July the USAF Foreign Language Training
to 464 courses. Program became a responsibility of Air Training Com-

From fiscal years 1952 through 1959, ATC had pro- mand. Courses are taught in fifty-nine languages, plus
vided missile training for more than 11,000 people. At dialects, at twenty-two colleges and universities to pre-
the end of FY '60, this total had reached more than pare personnel for US Military Assistance Group, mis-
20,000. sion, and other assignments.

Missile training construction during the past fiscal Announcement and planning for implementation of
year offers examples of the facilities required for aero- a new Air Force Consolidated Pilot Training Prograi
space age instruction. (CPT) had a major impact on the command flyin>

Last November, Neel Kearby Hall was dedicated at training mission in the closing months of FY '60. CPT
Sheppard AFB, Tex., as part of a $3 million missile- will allow a student pilot to receive all his training at
training complex. The structure is a 214,000-square- one base, replacing the previous system of preflight,
foot classroom laboratory which in addition houses a primary, and basic schools at three different locations.
bay thirty-five feet high to accommodate three "birds." USAF instructors will provide all training, eliminating

At Keesler AFB, Miss., a new missile electronics private flying schools from the program. Consolidated
facility was completed at a cost of more than $1.3 mil- pilot training will be conducted at Webb and Reese
lion. Concrete foundations nestle more than a hundred AFBs, Tex.; Vance AFB, Okla.; Craig AFB, Ala.;
feet into the earth to ensure maximum stability for the Moody AFB, Ga.; Williams AFB, Ariz.; and a seventh
sensitive equipment which the facility contains. base as yet unnamed.

A new liquid-propellant handling system at Chanute Significant has been the success of Project All-Jet,
required stainless steel tubing which could withstand in which two test classes-one in November 1958 and
pressures of more than 8,000 pounds per square inch a second in March 1959-began primary flying training
and temperature variations of from ninety to minus in the 400-mph twin-jet Cessna T-37 without previous
375 degrees Fahrenheit. Estimated total cost of pro- time in conventional aircraft. Until these tests were
pulsion training units at Chanute is $3.9 million. conducted, all primary flying trainees received thirty

FY '60 saw the completion of Type I training by hours in the propeller-driven Beechcraft T-34 to fa-
ATC at various manufacturers' facilities and by Stra- miliarize them with flying procedures before flying the
tegic Air Command at Vandenberg AFB to qualify the North American T-28 or the Cessna T-37.
Royal Air Force personnel for maintenance and opera- As a result of Project All-Jet, ATC is able to train
tion of Thor IRBMs. Field training detachments con- (Continued on following page)
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quality students without the need to maintain an addi- The educational phase of the center's mission is ab-
tional type aircraft in the training inventory. Also, by sorbed by the Medical Services School at Gunter and
June 1960, the T-37 had replaced the T-28 in all but Lackland's huge 1,000-bed "teaching" hospital. The
one primary flight training school. Gunter school trains officers and airmen in almost all

Meanwhile the Northrop T-38 Talon, the nation's USAF medical specialties. Lackland conducts an intern
first supersonic basic trainer, will be ready for students and residency training program for USAF physicians
in 1961. The twin-jet, tandem-seat aircraft is scheduled and also trains officers and airmen for USAF medical
to begin operational testing at Randolph AFB, Tex., in tasks.
March. Air Training Command has six nonflying training

Phasing into interceptor pilot training at Perrin AFB, centers. Five are Technical Training Centers. They are:
Tex., is the Convair TF-102A Delta Dagger. First stu- Amarillo AFB, Tex.; Chanute AFB, Ill.; Keesler AFB,
dents in the all-weather fighter-interceptor aircraft are Miss.; Lowry AFB, Colo.; and Sheppard AFB, Tex.
scheduled to begin training this month and graduate The sixth is Lackland's military training center, home
combat-ready approximately six months later. of Air Force basic and officer training.

Advanced aircraft, equipment, and methods were Here is a brief rundown:
being tested or programed for our other flying-train- Amarillo conducts training in maintenance of air-
ing schools, such as navigator, specialized flying, and craft airframes and subsystems, manages the entire
survival, as we ended FY '60. training program on the Snark intercontinental cruise

Last April, navigator preflight training was moved missile, and conducts ATC's Retraining School for per-
from Lackland and incorporated into the primary- sonnel convicted of offenses.
basic navigator program conducted at Harlingen and Keesler trains in maintenance of communications
James Connally AFBs, Tex. and electronics systems, air traffic control, electronic

Bombardier-navigator courses at Mather AFB, Calif., countermeasures, electronic counter-countermeasures,
and electronic warfare officer instruction at Keesler and utilization and maintenance of electronic data-
AFB, Miss., have begun for crews who will man the processing equipment.
supersonic Convair B-58 Hustler. At Lackland all Air Force recruits receive their ini-

There were two nostalgic items in the FY'60 flying- tial basic military training; also here are officer pre-
training activity. commissioning schools; courses for cryptographic

The North American B-25, which had been in the operators and repairmen, recruiters, and air police;
training inventory throughout the history of Air Train- and the USAF Marksmanship School.
ing Command, phased out of the command in Decem- Chanute specializes in maintenance of aircraft en-
ber 1959. The plane left the USAF inventory early this gines, missile propulsion systems, missile fueling sys-
year. The Mitchell, last used in the radar-intercept tems, and gas generating systems, manages all courses
officer program at James Connally AFB, was replaced on the Bomarc interceptor missile, the Hound Dog
in December 1959 by the Northrop F-89 Scorpion. guided aircraft missile, and the Minuteman ICBM1.

In August 1959, the command received the last Other courses include weather, metalworking, supply,
Lockheed T-33 for its training inventory. Nearing the *personnel, and production control.
end of its brilliant career, the "Tee-Bird"-a trainer ver- Lowry is the Armament Training Center, both offen-
sion of the F-80 Shooting Star-has been used in the sive and defensive, of the Air Force. People who take
training of more than 27,000 pilots since July 1949. care of missile nose cones, reentry vehicles, and atomic

The command's space-age tasks increased last Octo- weapons learn their jobs at Lowry. Training in support
ber with establishment of the USAF Aerospace Medical of ground and aerial photography is provided. Main-
Center at Brooks AFB, near San Antonio, Tex. tenance and launch personnel for the Mace surface-to-

Assigned to ATC, the center is made up of the surface missile get their training at Lowry. Radiologi-
School of Aviation Medicine, which in July 1959 trans- cal defense instruction is conducted here. A calibration
ferred from Randolph AFB to the new complex at school instructs people in the exacting job of setting
Brooks; the USAF Hospital and Epidemiological Lab- and checking intricate measurement equipment.
oratory at Lackland AFB, Tex., and the Medical Sheppard graduates perform such jobs as mainte-
Services School at Gunter AFB, Ala. nance of fixed communications and care of ground-

FY '60 was a year of aerospace medical significance, support equipment for aircraft and missiles. Sheppard
particularly in Air Force research in support of the also conducts all training in four AF career fields:
NASA's Project Mercury. comptroller, transportation, intelligence, and utilities.

Two rhesus primates, specially trained by the School Training program management on four AF ballistic
of Aviation Medicine, were placed in miniaturized missiles-Atlas, Titan, Thor, and Jupiter-is centered
space cabins and rocketed to great heights to furnish here.
data for manned spaceflight. Today, members of the Air Training Command stand

The school's scientists and pilots gave weightless- astride a paradox unique to the aerospace age. In an
ness training to the seven Mercury Astronauts to pre- era when scientific and technological advances ironi-
pare them for the outer world of zero gravity, and a cally encourage speculation concerning the decline of
young flight surgeon spent a week in a special tank of manned aircraft, perhaps never in the history of the
water to determine the effects of prolonged, simulated Air Force has there been a period in which the skill of
weightlessness on the human body. man was more important. This is ATC's mission.-END
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Helping customers simplify instrument assembly is a replaced this assembly with a special N/D double ro
specialty of the N/D engineering group. How? Through high precision instrument ball bearing with integral
creative Miniature/Instrument ball bearing application outer race guide roller . . . and shaft mounted with a
and design. Often, a new ball bearing design will pro- nut. This one recommendation produced cost savings
duce assembly savings in excess of its additional costs. of over 400% In turn, the customer was able to reduce
Integral ball bearings, too, very often cut down difficult the potentiometer selling price to the government.
and costly hand assembly of shaft and parts. What's more, the New Departure Instrument Ball Bear-
A timely example of N/D customer assembly savings ings improved potentiometer reliability!
can be seen in Nike Ajax and Hercules missile ground You can look to minimum assembly costs and unsur-
support. Here, special N/D Instrument ball bearings are passed reliability. Include an N/D Miniature/Instrument
now used in precision potentiometers. New Departure Bearing Specialist in your early design level discussions.
engineers recommended eliminating two single row For immediate information or assistance, call or write
instrument bearings, mounted in duplex and requiring Department L.S., New Departure Division, General
precision spacer and separate guide roller. They Motors Corporation, Bristol, Connecticut.

DON'T MISS N/D'S EXHIBIT!
VISIT THE GENERAL MOTORS DISPLAY AREA

AERO SPACE PANORAMA SHOW
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The word "transition" has a special meaning for

the organization that provides

support for America's global Air Force. .

AIR
MATERIEL

General Anderson took command of

AMC in March 1959 after serving for
two years as Commander, Air Research
and Development Command. He saw
duty with the Eighth Air Force in
Europe in World War II, held staff
posts in Washington during the post-

Gen. Samuel E. Anderson, USAF war years, and was Commander of
FEAF's Fifth Air Force in Japan

COMMANDER, AMC during the Korean War.

HE STORY of the Air Materiel Command at the These Weapon System Project Offices have been
start of the '60s is the story of a logistic system in grouped together at geographical locations at which
transition. AMC has established appropriate centers: the Aero-

The aerospace forces it supports are undergoing nautical Systems Center at Wright-Patterson AFB in
dramatic and continuous change; missiles already are Ohio and the Ballistic Missiles Center near Los An-
here, spacecraft are but a horizon away. The types of geles. This past year the pattern was made complete
actions AMC must be prepared to support are diverse, with the establishment of the Electronic Systems Cen-
ranging all the way from the conduct of both local ter at Laurence G. Hanscom Field, Mass.
and general war to show-of-force actions and support AMC, through its Project Offices at these three cen-
of United Nations activities in areas of tension through- ters, and in close coordination with ARDC and the
out the world. using commands, accomplishes the functions of plan-

The weapon systems required to meet these military ning, programing, scheduling, and procuring the
challenges continue to increase in cost and complexity, weapon system and its ancillary supporting equipment.
yet the challenges must be met within resource limita- The three centers, utilizing the weapon system man-
tions established by public policy. agement concept, provide the necessary management

These factors combine to produce a logistic system to shepherd each new system through the early years
in transition, a system which must support the forces of its life.
of today, procure weapon systems for the forces of There are operational support problems, as well,
tomorrow, and prepare itself to support the forces associated with modern complex weapons which need
of tomorrow-and all the while it must be engaged in to be considered within a total weapon system frame-
a ceaseless search for logistic economy, ways of re- work. During the past year the Air Materiel Command
ducing the costs of this vast program. This report further developed the weapon system management
constitutes a summary of some of the major recent concept by strengthening the logistic support man-
actions taken by the Air Materiel Command. It de- agers at the nine Air Materiel Area Headquarters.
scribes some of the ways we are discharging our logis- These managers have worldwide responsibility for the
tic responsibilities in these days of constant crisis and support of their assigned weapon system throughout
continuous change. its operational life including supplying it, maintaining

During the past year we further developed our con- it, and modifying it as necessary. They also serve as
cept of weapon system management. The Air Force- the point of contact between industry as the source
industry team weapon system concept as used in the and the combat commands as users of these weapons.
development and production of a weapon is now well Air Force weapons now are "system managed" from
understood. AMC acts jointly with ARDC and the their earliest conception through their development,
using combat command in establishing a Weapon Sys- production, and operational lives to final disposal.
tem Project Office to serve as the focal point for prob- The tremendous potential of the weapon system
lems associated with each new weapon system and to management concept is illustrated by the system we
perform the management function of total system inte- have been employing to support the Thor IRBM in
gration during the early stages of the weapon's life. (Continued on page 158)
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New Concept in Group Communications for the rapid, accu-
rate exchange of information in Briefing, Training, Conference Room
Presentation. U With flexible, multi-screen, automatic rear projection
techniques, vital information is imparted clearly, concisely and graph-
ically. E These arejust afew of the military installations which now use
TelePrompTer Group Communications techniques and equipment:

" Ordnance Guided Missile School, Redstone Arsenal U The Ordnance School, Aberdeen
" Army Rocket And Guided Missile Agency, Redstone Arsenal U Atlantic Fleet Headquarters, Norfolk
" Navy CNO Room, Pentagon U Defense Atomic Support Agency, Pentagon
" Quartermaster General's Briefing Room, Washington, D.C. U Pacific Missile Range, California
" Army Chemical Proving Grounds, Utah E Army Quartermaster Depot, Richmond
* Army Electronic Proving Grounds, Arizona M Air Force Intelligence Room, Pentagon
" Army Signal School, New Jersey N Air Force Com~mand Post, Pentagon
" Army Transportation School, Fort Eustis E Camp Pendleton Marine Base, California

For free consultation, write or call your nearest GROUPCOMMUNICATIONS DIVISIONTelePrompTer Group COMMunjcations Office:GRU CO M N AT NS IVIN
Herb Nettleton, 311 West 43rd St., New York, N.Y. JUdson 2-3800
Ted Boisemeau, 316 North Michigan Ave., Chicago, Ill., FRanklin 2-1752 TELE R O M PThR
George Weiss, 357 N. LaBrea Ave., Los Angeles, Calif., WEbster 6-6195 fRPc0PAT/0N-~~ COPRTO



AIR MATERIEL COMMAND CONTINUED

Mission: to keep em flying. Hcre jet engines stretch as far as the eye can see at a streailined command depot.

AIR MATERIEL COMMAND
Headquarters, Wright-Patterson AFB, Ohio

Commander
Gen. Samuel E. Anderson

AIR MATERIEL AREAS CONTRACT AMC Aeronautical Systems
MANAGEMENT Center

Warner Robins Hq. Wright-Patterson AFB,
Air Materiel Area REGIONS Ohio
Robins AFB, Ga. Eastern Contract Management

Rome Air Materiel Area Region AMC Ballistic Missiles
Griffiss AFB, N. Y. Olmsted AFB, Pa. Center

Sacramento 
Hq. Inglewood, Calif.

Air Materiel Area Central Contract Management
McClellan AFB, Calif. Region AMC Electronic Systems

Wright-Patterson AFB, Center
San Bernardino Ohio Hq. Laurence G. Hanscom Field,

Air Materiel Area Mass.
Norton AFB, Calif. Western Contract ManagementWestetnioR go Air Materiel Force,

Air MatAri rea AIR FORCE Mira LomaAFStation, PacificArea
Kelly AFB, Tex. DEPOTS Calif. Hq. Wheeler AFB, Oahu,

Hawaii
Oklahoma City Topeka Air Force Depot

Air Materiel Area Topeka AF Station, Air Materiel Force,
Tinker AFB, Okla. Kan. European Area

Ogden Air Materiel Area Hq. Chateauroux AS,
Hill AFB, Utah Dayton Air Force Depot France

Gentile AF Station,
Mobile Air Materiel Area Ohio

Brookley AFB, Ala.

Middletown Shelby Air Force Depot
Air Materiel Area Wilkins AF Station,
Olmsted AFB, Pa. Ohio

England and the Atlas missiles now becoming opera- determine whether this item is serviceable or un-
tional here. Utilizing highly developed techniques of serviceable.
system design, and the latest high-speed data-process- (2) The instantaneous accumulation and updating
ing devices, we have been able to create a support of consumption and failure information relating to the
system with the following characteristics: weapon system. This information allows us to make

(1) Central knowledge of total system assets for optimum use of the assets in the system.
items vital to the mission support of a weapon system (3) The utilization of automatic resupply for these
no matter where these items are located geographically. weapon systems. By evaluating the asset information
Any item whether awaiting shipment on the contrac- and the consumption and failure information, we can
tor's dock, in possession of ANIC in a depot or weapon forward replacement items directly to the point of use,
system storage site, or located in the hands of a user, thus eliminating much of the record keeping and req-
can be located almost instantly. It is also possible to (Continued on page 161)

158 AIR FORCE Magazine * September 1960



CONTROL
ROCKETS

Used on the Nation's maor missiles,
*space vehclendsanelitstelt

Project Rocket nto

THOR MARC 8

EXPLORER MA Satellite Ejection .K]3

DI RER MARC 4 f.KS10

M URY RC 7 ule Separation

~~~~~11 A ani eea h opoion

actritic. or xaple te M wSh diir e do ih aat Vedusa proetad t Arequirdial Vhirgina l 2 on



As aresult of development by the
Magnavox Company in conjunction with Ma g nO
the Navy Department, every Chance
Vought F8U-2N Crusader Fighter Pilot
sees the target at a glance-day or night,
in any kind of weather.

Here are the eyes of a modern weapons
system . . . a component that delivers
the range, weight and reliability so abso-
lutely necessary to successful tactical

operations.
This airborne radar system is just one

of many systems which have been and are
being designed and produced to satisfy
the tactical requirements of the military AIRBORNE FIRE CONTROL RADAR
services in the fields of Communications,
Airborne Radar, ASW, Navigation, Fus-

ing and Data Handling.

kIW IMISSILES
COMMUNICATIONS RADAR DAA HANDI NG ASW ]k

T.HE MAGN.AV..X CO . DEPT. 306 * Govern mentand TndustrialDivision * FORT WAYNE, IND.



AIR MATERIEL COMMAND -CONTINUED

uisition activities of the using command. This tech- ganizationstorealizethetremendouspotentialinherent
nique also enables us to reduce significantly the total in large-scale computers; automatic data-processing
stocks required for the support of a given system. equipment was first employed in AMC in 1954. During

During the past twelve months AMC has also the intervening period the development of logistics
strengthened its concept of item management and has systems to utilize the potentials of ADPE was per-
established policies governing the relationships be- formed on a decentralized basis by various Air Mate-
tween item management and weapon system manage- riel Areas. On May 26, 1960 the decision was an-
ment. Despite the vital role which weapon system nounced to centralize the development of new ADPE
management now plays in logistics, the fact remains systems and the improvement of existing ones with
Ihat we must buy, modify, repair, and distribute by the establishment of the Directorate of Data Systems
itemin order to obtain the maximum economy in pro- at Hq. AMC.
viding support to the over-all USAF program. During This new directorate will be responsible for devel-
the past year AMC made significant headway in bring- opment of standard data systems throughout the Air
ing about homogeneous groupings of these item man- Force and of logistics management data systems with-
agement responsibilities under the control of inventory in AMC. Contractors for the Air Force will have a
managers at the various Air Materiel Areas. single point for resolving problems relating to process-

During the past year we also significantly improved ing and transmitting information between AMC and
our techniques of direct support to combat units. the contractors. The electronic data-processing indus-
Combat commands now are supplied directly from try itself will benefit similarly in having a single point
Air Materiel Areas located in the US. This method of contact on data development.
reduces the need for stockpiling supplies at overseas Another major function of the directorate is the eval-
depots. Accordingly, during the past year we have nation and selection of data communications and proc-
been able to eliminate the two Pacific Air Materiel essing equipment. The data-communications equip-
Areas just as earlier we were able to eliminate the ment includes transceivers used in the Air Force'
Air Materiel Area in Europe. worldwide supply requisitioning system. However, tl

This direct support would be impossible without the new directorate's duties will involve only the selecti,
most responsive type of transportation system. An of equipment, and not the operation of the transceivr
important element of this system, LOGAIR-in effect system.
since 1954-has been expanded during the past year. Several steps have been taken during the past year
LOGAIR now serves eighty-seven bases through to capitalize on the savings which occur through cen-
scheduled airlift by four commercial carriers for criti- tralized management of major logistics actions. One
cal and high-value cargo. This system is operated by of the most important of these steps was the forma-
A\IC within the US and ties in with the Military Air tion of three AMC Regional Contract Management
TIraMsport Service for support of units overseas. Offices. The eastern office is located at Olmsted AFB,

Introduction of new aircraft into the LOGAIR Pa., the central office at Wright-Patterson AFB, Ohio,
system is greatly streamlining its operation. Aircraft and the western office at Mira Loma Air Force Station,
now programed, such as the Argosy cargo transport Riverside, Calif. All Air Procurement Districts and Air
produced by Hawker Siddeley of Great Britian and Force Plant Representative offices will come under
the C-130B Ilercules produced by Lockheed Aircraft the jurisdiction of one of these regions.
Corporation, are capable of straight-in loading from The new regions were established to provide more
truck-bed height. They will make possible the efficient, flexibility in operation, to reduce costs by concen-
speedy handling of large pieces of equipment such as trating top skills in fewer locations, and to bring about
complete jet engines. a greater measure of control over the vitally important

An orderly transition to the future can only be (Continued on following page)
achieved if the main outlines of the future are per-
ceived with sufficient clarity to enable them to become
a basis for planning actions. During the past year, the
problem of long-range planning has been attacked
with renewed vigor. An AMC Long-Range Logistics
Guidance document was published to establish a com-
mon context for long-range planning throughout the
command. It contains an analysis of the major trends
at work, an estimate of the nature of the logistic sys-
tem of the future.

In our planning efforts, we have followed the philos-
ophy that orderly evolution which provides continuity
of adequate support is the hallmark of logistic system
excellence. The inherent byproduct of this orderly
evolution is economy. This document and the annual
revisions of it which follow will contribute significantly
to the achievement of such an orderly evolution. "Direct support would be impossible without the most

responsive type of transportation system." Modern airliftThe Air Materiel Command was one of the first or- provides this support. Here, loading a USAF cargo plane.
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Jet engine maintenance at Air )lateriel tun ]tuit
1 facilit . Loading a Thor IRBM into a C-124 transport. Airlift was

Maintenance of Air Force materiel is one of the command's used extensively in moving Thors to sites in Britain, be-

functions. New management concepts facilitate the vast task. comes more and more essential to support modern weapons.

procurement field. Specifically, their mission is to Housekeeping services for the Strategic Air Com-

supervise Procurement Districts and Plant Represent- mand task force operating the trains also are being
atives in the many aspects of contract administration, supplied by AMC. The test train is designed to operate

including contract surveillance, production, industrial entirely as a self-contained unit. It carries all its food

property control, flight test, readjustment, quality con- and water for crewmen and even laundry service is

trol, transportation, accounting and finance, and legal provided on the train. Each trip lasts from one to two

and inspection functions relating to contracts initiated weeks. In the period between runs there is an inten-

by the Air Force and other government agencies. Or- sive analysis of the results and of the different tactics

ganizationally, the regions are on the same level as employed.
the Air Materiel Areas and the Centers. Their com- Still another indication of the increasingly impor-
manders report directly to the Commander, AMC. tant role AMC is playing in developing and support-

Another project which promises significant econ- ing our vital deterrent force of the future is the ballis-

omies for the future is the study we are presently tic missile site activation program. Until recently the
conducting at the request of the Department of De- construction of ballistic missile sites had been the re-
fense pointing the way toward a DoD single manager- sponsibility of the Air Research and Development
ship for electrical and electronic items. The purpose of Command; however, this program has now been

this study is to recommend to USAF and DoD a plan brought under AMC. It will be responsible for the
for managing common-use electrical and electronic management of sites during construction, installation,
items to eliminate overlapping and duplication of serv- and check out of the systems and will negotiate all

ice responsibilities in the supply of such items. The base support agreements.
criteria we have established require that the method AMC will not have the responsibility for the three

developed cause a minimum disruption to existing existing ICBM sites but will be in charge of seventeen

practices and a maximum use of existing assets. other sites now in initial or proposed stages. This shift

One of our continuing tasks is the development of in responsibility is a reflection of the importance of the

detailed plans for the support of oncoming weapon ground complex surrounding the ballistic missile to

systems. An interesting example of AMC's efforts along its logistic support. It is a further expression of the

these lines is the Minuteman ICBM train test pro- necessity for coordinated, integrated management of

gram currently being supported from Ogden Air all the many items of equipment and materiel which
Materiel Area at Hill AFB, Utah. The Minuteman directly support a weapon system.
force will consist of missiles deployed both in under- Throughout all these actions of the past year a re-

ground launchers and on mobile railroad trains. Travel- current theme has been evident. There is a definite

ing at random over portions of the rail network in the move to tighten up the total logistic system, both in
United States, the missiles can be launched directly terms of control and costs, to prepare it for the in-
from the trains. creasing responsibilities which lie ahead.

The Air Materiel Command is developing detailed There has been a constant drive to provide effective
plans for the logistic support of this new weapon. In logistic support with the minimum resources possible.
this present test it is responsible for providing rail And there has been an increasing emphasis placed on
facilities and on-base switching services, for initiating forecasting the requirements of the future and on
bills of lading covering the train's movements, for establishing an orderly evolution to the logistic sys-
outfitting the train, for repairing and checking out all tem of the future. These are the elements of logistic
communications equipment prior to each test run, and responsibility; they are the main guidelines of our
for making emergency repairs while it is moving. logistic system in transition.-END
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NEW COMPACT

w . DIESEL ENGINES
AND ELECTRIC SETS

Announcing a new line of Caterpillar
four-cycle Diesels that sharply reduce phys- .'.- o3z -
ical dimensions and weight-to-horsepower
ratio. Features of durability, fuel economy
and dependability, long associated with
Cat four-cycle Diesels, are retained.

* Four-cycle Premium Performance...
at No Premium in Price

* Excellent Service Life

* Turbocharged or
Turbocharged-Aftercooled

* New Compactness

* Less Total Weight
C-T ano310

a Exceptional Fuel Tolerance ''

* Clean Burning of Fuel

* Power-output Ratings Are Realistic,
Horsepower or Kilowatt Certification
on Request

* Available in Industrial, Marine or A..
Electric Set Configurations

For complete performance specifications
on these new Caterpillar Diesels or on the
complete line, see your Caterpillar Dealer.
Or, write to Engine Division, Caterpillar
Tractor Co., Peoria, Illinois, U. S. A. Ask
for the catalog on the complete Caterpillar
Engine line.

CATERPILLAR 
SKICaterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co.



what is your BORESIGHT accuracy?

TEST RADOMES TO MIL-R-7705A(ASG)
* including type I radomes *automatic recording of boresight

error with overall system accuracy of ±L0.1 milliradian (±j)

The effectiveness of the best airborne radar tracking system can be completely destroyed

by deflection of the radar beam as it passes through the plastic radome. Now, for the first

time, radome manufacturers and aircraft firms installing radomes can be completely

assured of radome quality. CTI Automatic Radome Boresight-Error Measuring System

For bombing-type replaces tedious spot checking with a continuous recording of beam shift across radome.

radar systemsusing In the system shown above, as the motor-driven holding fixture rotates the radome

shapedbeam under test, the servo-controlled null-seeking antenna on the boom traces the position of

anten nas, this the deflected radar beam. At the control console, which provides single-point control of

beam-seekingunlit the entire system, three recorders plot the total magnitude and horizontal and vertical

replaces the components of the beam deflection angle directly in milliradians. Rate of change of beam

deflection, essential to missile applications, is readily obtainable from the recordings.

Additional features include automatic plotting of antenna patterns with or without

I *the radome and radome transmission efficiency measurements. The system is available

in frequencies from S through Ka bands and infrared.

Engineers: Career opportunities are currently available at CTI

CALIFORNIA TECHNICAL INDUSTRIES
DIVISION OF TEXTRON INC.

E IBELMONT 6, CALIFORNIA

Foremost in Automatic Testing

See us at the Aerospace Panorama Show, Booth No. 2230



Tomorrow's national security can be assured

only by adequate planning, research, and

development today . . .

AIR RESEARCH
AND

DEVELOPMENT
General Schriever has commanded the
Air Research and Development Com-
mand since April 1959. From 1954 to
1959 he headed USAF's Ballistic Mis-
sile Division, part of ARDC, through
the early days of United States mis-
sile development. General Schriever
saw extensive duty as pilot and com- Lt. Gen. Bernard A. Schriever, USAFmander of heavy bombers in the Pacific
in World War II. COMMANDER, ARDC

IFI were asked to sum up in a single word the Its foundation is the aerospace striking force, con-
significance of the past year in Air Force air re- sisting of intercontinental ballistic missiles in close co-
search and development, I would say that it has ordination with piloted craft for missions requiring

been a year of realization. decision, judgment, and flexibility. These characteris-
Giant steps have been taken in the ultimate goal ties of manned systems are essential to supplement and

of the United States and its partners in freedom-to support the massive power, tremendous speed, and
achieve maximum security against nuclear-missile deep penetration of the missile.
aggression. The framework of this organization consists of the

During the year just ended, the pattern of Ameri- auxiliary systems for command and reconnaissance,
can strength in the space age has continued to assume communication, and control that protect the striking
physical shape and dimensions. Plans conceived only force from surprise and enable it to move with swift
six years ago for ballistic missiles and military space precision in case the need arises.
systems are now being translated into a tangible de- As the basis of our missile force, the Atlas ICBM
terrent structure. became operational in the late summer of 1959, when

The Air Research and Development Command bears the first units were delivered to the Strategic Air
a large part of the responsibility for these plans, as Command. This event was the culmination of a de-
well as for the research, development, and test of the velopment effort unparalleled in the nation's past,
systems that implement these plans. The burden of reaching back over a span of five years. More than
formulating operational concepts has become an im- any other single accomplishment, it marked the com-
portant element in the evolution of new aerospace ing of age of the United States as a military power in
systems. the space age.

The Air Force now is thrusting well beyond the Atlas is a long-range missile of great power, capable
traditional frontiers of weapon design and deploy- of answering any attack that might be launched
ment. The systems which are coming into use rely against us in the next year or two. In the hardened
upon methods of propulsion, principles of motion, bases that are being prepared for it, with the abbrevi-
and techniques of guidance which have never been ated launching techniques that have been devised to
a part of man's experience before, and on life proc- assure that it gets off the ground without delay, Atlas
esses in a novel environment, can make this country's formidable strength felt if a

As one of its chief architects, ARDC has a direct military crisis should occur.
interest in the nature of the program which is being At the same time, more sophisticated missile svs-
put together for the defense of freedom in the world. tems have made great strides. The Titan ICBM is near
ARDC's field of action includes the whole extent of the end of its test phase, and will become operational
the environment around our planet-the aerospace within the next year. Deployed in the hard bases
continuum. which are now being prepared for it, Titan will add

The past year has seen the foundation laid, and the materially to the strength and invulnerability of our
framework fitted into place, for a dynamic military missile counterattack capability. An advanced ver-
organization operating in that environment. (Continued on following page)
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AIR RESEARCH AND DEVELOPMENT COMMAND .CONTINUED

sion of this ICBM, Titan II, is presently being pro- view. We consider that manned vehicles and auto-

gramed. matic missiles are complementary, each type perform-

Titan II will feature longer range, heavier warhead, ing missions for which it is peculiarly fitted.

and shorter reaction time than the earlier version of At the present time, the largest part of our deter-

the missile. Titan II's liquid propellant will be pre- rence consists of B-52 and B-47 jet bombers, capable
packaged. Consequent ease of handling will allow of carrying the most effective modern weapons to any
salvo firing from underground silos. Titan I will be target on earth. It is envisioned that a substantial pro-
raised from the storage silo for firing. Titan II will portion of these aircraft will in time be replaced by
be fired direct from the silo. the growing inventory of long-range missiles. On the

The most impressive developmental achievement other hand, a continuing need of manned aircraft is
during the past year, however, has been the remark- foreseen, as far as we can now look into the future.
able speed-up in the progress of Minuteman, the com- Among the irreplaceable characteristics of piloted

pact second-generation ICBM. Burning solid propel- craft is the fact that they can be recalled, or can
lants which can be stored for long periods, ready for change their targets, if the situation alters after they
instant launching at the first sign of an attack, Minute- have been launched. Furthermore, there are specific
man will add mobility, swiftness of reaction, and kinds of missions in which the pilot's powers of obser-
economy to our missile operations. vation, evaluation, and decision are essential.

AIR RESEARCH AND DEVELOPMENT COMMAND

Headquarters, Andrews AFB, Md.
Commander

Lt. Gen. Bernard A. Schriever

Deputy Chief of Staff Deputy Chief of Staff Deputy Chief of Staff
Research & Engineering Materiel Plans

I I
Air Force Ballistic Missile Division Wright Air Development Division Air Force Command and Control Air Force -Research Division

Inglewood, Calif. Wright-Patterson AFB, Ohio Development Division Washington, D.C.
Laurence G. Hanscom Field,
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Directorate of Directorate of Directorate of
Systems Systems Advanced Systems Rome Air Development Electronic

Management Engineering Technology Center Support Systems
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SunyvleCalf. EdarsABalf. Patrick AFB, Fla. Electronics Research L Geophysics Research
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of Scientific Research Laboratory Brussels, Belgium
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In addition to the tethered tests for fixed-site op- It is also a factor of considerable importance that

erations, experiments have begun with a railway- a manned craft-unlike a missile, which is used once

mounted launching system, which will deploy Minute- and expended-can be used a number of times, follow-

man squadrons over the countryside on the nation's ing up the initial strike. A long-range strategic bomber

vast rail network. This will have the effect of giving force gives us reserve strength, after the first massive

land-based missile operations extreme mobility, with assault is spent.

maximum immunity to enemy attack. Effective as they are in the situation that exists to-

There has been a tendency for the civilian public day, our present jet bombers are limited in speed and

to assume that these missile forces, with their sup- endurance for the lightning-fast operations which will

porting space systems, eventually will replace piloted come with hypersonic missiles and space systems. As

craft altogether. This, of course, is not the Air Force (Continued on page 171)
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SIERRA OXYGENEERING*
Crew and passengers on commercial jetliners as
well as military aircraft depend on Sierra's indi-
vidualized engineering principles for safety and
reliable performance. When you require imagina-
tive engineering and advanced production tech-
niques, look to Sierra Oxygeneering. For design
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mechanical, electro-mechanical and pneumatic
systems, or components . .. and for proficiency in
solving the whole problem-contact Sierra.
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DESTRUCTING DISCONNECTING

missile hardware
When it comes to the problems of putting adapted for propellant-actuated disconnecting.

propellants and explosives to work on the actu- Our case-history files are full of other exam-

ating jobs in and around missiles, Beckman & ples, and if these don't happen to touch on

Whitley offers a background gained in ten your present problems, some of the others

years of pioneering. Examples shown are just a undoubtedly will.

few selections of solutions to typical problems.
This engineering capability, these production

They include a zero-leakage re-usable non- facilities, and our tradition of performance and

contaminating valve, a lanyard-armed destruct reliability are at your disposal. Applications-

package, a rocket-engine starter for operation engineering assistance is available in the

at altitude, and a standard electrical connector solution of your problems.

Visit our Exhibit at the Air Force

Association's 1960 Aerospace Panorama, * NINC
Brooks Hall, in San Francisco
Booth 708 SAN CARLOS 19, CALIFORNIA



the five keys to
TIME MICROSCOPY

These photo instruments cover the ranges
from 200 to 4.3 million frames per second,
and up to 9 millimeters per microsecond

sweeping-image rates. In their various ways,
they provide access to magnified segments of

.ynafx Con.inuous- time for quantitative analysis of high-speed
events throughout science and industry.

For object speeds from 100 to 2,000
meters per second at 0.1 magnifica-
tion. No synchronization necessary. * * Sycr*i*
Produces 224 16-mm frames on 35- .
mm film. Rates, 200 to 26,000 pps.

For object speeds from 500 to 25,000
meters per second at 0.1 magnifica-
tion. Twenty-five 35-mm frames.

Elcroi * ls Uni Rate, to 4.3 million per second.

One-million beam candlepower of
cold light in square pulses provides
uniform illumination of high-speed M 1 Cniu*
sequences over adjustable time * F Ca.era
ranges of 8.6, 11.15, 14.85, and
22.35 milliseconds.

For object speeds from 1,000 to
13,000 meters per second at 0.1
magnification. No synchronization

A . .-. necessary. Eighty 35-mm frames.
Rates to 1.4 million per second.

Professional opportunities exist in the Instrument, Missile Prod-
acts, and Research & Development Divisions of the company.

New camera produces uninterrupted You are invited to send a resume to the personnel manager.
streak image on 50-in strip of 35-mm
film. Incorporating a 2600-rps distor-
tionless beryllium mirror, unit has
writing rates to 9-mm per microsec-
ond with writing time 145 microsec.

SAN CARLOS 19 * CALIFORNIA * U.S.A.
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research problems.
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Amcel is Performance
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irreproachable quality-a level of performance
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initial contracts.
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Engineers and Scientists interested in joining this creative technical team are invited to contact E. 0.Whitman, Box 3049, Asheville, N.C,



AIR RESEARCH AND DEVELOPMENT COMMAND CONTINUED

Highly productive ARDC project has ARDC chutist, Capt. Joseph W. Kittin- Silo-test model of Air Force Minuteman
been Discoverer satellite program, de- ger, plummets 76,400 feet from balloon ICBM undergoes successful tethered
signed to attain space capsule recov- over New Mexico in command's contin- launch from underground site, Edwards
ery capability, vehicle stabilization, uing program to gain needed data on AFB, Calif., late last year. Missile ca-
other vital space-technical know-how. maximum human tolerance to stress. pability has been prime ARDC product.

it replacement for the years ahead, when they become made in flight tests of the rocket-powered X-15. This
obsolete, the Air Force has proposed the development experimental aerospace craft has been designed to
of new vehicles, including the powerful B-70. study environmental conditions at the border of the

The six-jet B-70 will cruise above 70,000 feet, where atmosphere, where Dyna-Soar will operate.
it is difficult to intercept with present defensive sys- Performance of the X-15 in the manufacturer's trials
tems, and at a speed of about 2,000 miles per hour- during the past year was highly satisfactory, in spite
three times the velocity of sound. Its range without of several random mishaps which were not directly
refueling will be over 6,000 miles, giving it a true related to its flight characteristics. Turned over to the
intercontinental capability. It will carry air-launched Air Force and the National Aeronautics and Space
ballistic missiles, extending its effective striking radius Administration in August of this year for joint con-
even farther. The past year has seen this element of duct of research flights, the X-15 has now set a speed
tomorrow's aerospace deterrence started on an active record of 2,196 miles per hour and an altitude record
development program. of 136,500 feet, even though it was using an interim

In the same category, but farther in the future, is engine of less power than the one designed for its
the Dyna-Soar boost-glide vehicle. Carried aloft by a ultimate use.
rocket booster, it will operate in the lower regions of Earlier, I mentioned the framework of command
space, at orbital and suborbital speeds, gliding back and communications, within which these missile and
to the ground through the atmosphere after its mis- aerospace forces would operate. The importance of
sion is completed. these supporting systems lies in the tremendous speed

So far, Dyna-Soar has been programed solely as an of attack which has been brought into military opera-
experimental craft for research purposes. However, tions by rocket-propelled ballistic missiles.
as the first piloted military space system planned by Since the interval from the launching of an ICBM
the United States, Dyna-Soar has important opera- to its arrival at the target is only about thirty minutes,
tional potentialities wh~ich are now being explored by the nation that receives warning of an at'tack must
ARDC. be capable of very rapid reaction. We must be able

A factor contributing to increased confidence in the to get a large part of our counteroffensive forces
Dyna-Soar concept has been the encouraging progress (Continued on following page)
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AIR RESEARCH AND DEVELOPMENT COMMAND -CONTINUED

off the ground and on their way, before the enemy space operations beyond their immediate value as the
attack arrives. prototype of a much-needed strategic warning device.

One solution to this problem is to put our informa- Other contributions by ARDC to the over-all effec-
tion and command systems in permanent satellite tiveness of our national aerospace effort-both in mili-
orbits in space, traveling at speeds similar to those of tary defense and in scientific exploration-might be
the attacking missiles, on a constant alert for the sur- noted. For example, two important new facilities were
prise assault which is the enemy's best hope of suc- inaugurated, about midway through the year.
cess. In the space age which is now beginning, it is At Sunnyvale, on the outskirts of Palo Alto, Calif.,
expected that many of the functions of observation, our Satellite Test Annex of Air Force Ballistic Mis-
warning, command, and communication with our sile Division went into operation at the end of January.
widely dispersed forces eventually will be carried out It monitors the present Midas, Samos, and Discoverer
in satellite vehicles. satellite programs, coordinating activities at launching

A start has been made in this direction, during the sites and tracking stations as far away as New Hamp-
past year, with the warning and reconnaissance satel- shire, Hawaii, and Kodiak, Alaska.
lite programs, Midas and Samos. Both have pro- Early in February, at Laurence G. Hanscom Field,
gressed closer to realization as functioning systems. Mass., we opened the National Space Surveillance

Midas is intended to serve solely as a missile-warn- Control Center. Its purpose is to collect, analyze, and
ing device. Carrying infrared sensors, it will detect a report information on the orbits and positions of all
flight of enemy missiles by the heat of their engines as known satellites and space probes. Also it will iden-
they rise out of the atmosphere in the first few tify and follow unknown objects when they appear in
minutes after launching. Thus Midas will alert us to the space around our planet.
the fact that an attack is on its way about half an hour The command has also undergone a thorough reor-
before the missiles arrive, doubling the length of the ganization, making it more responsive to today's ac-
best alert we can expect from present early-warning celerated pace of research and development.
systems. Essentially, this reorganization has extended the

On May 24, at Cape Canaveral, the Air Force placed delegation of supervisory authority for new systems-
in orbit with the Atlas booster the first of a series of which has worked so well in ballistic missile develop-
Midas test satellites. Weighing 3,600 pounds, it was ment-to the four major subcommands of ARDC in
by far the heaviest payload which the United States the field. At the same time, this decentralization of
had orbited, and was exceeded only by the dummy- day-to-day program management leaves the staff at
carrying Soviet Sputnik IV, launched a week or so ARDC Headquarters free to concentrate on the vital
earlier. function of long-range planning for the aerospace

This Midas launch was exceptional for another rea- needs of the nation in the years ahead.
son. With a mean radius of about 4,270 miles in its Under this new organization, the various centers
circuit around the earth, it varied less than thirty and other facilities of ARDC are directly responsible
miles in altitude-from 292.5 miles at perigee to 322 to one or another of its semiautonomous divisions. The
miles at apogee. Thus it had the most nearly circular Air Force Ballistic Missile Division, at Inglewood,
orbit of any artificial satellite thus far-American or Calif., will continue to direct the development of bal-
Soviet. In fact, none of the natural bodies in the solar listic missiles and space systems. Aerodynamic sys-
system can match the regularity of its orbit. tems like the B-70 or Dvna-Soar are under the care of

This is an important characteristic in a military the newly formed Wright Air Development Division
space vehicle. Whether it is used as a navigational aid, in Dayton, Ohio.
for observation, or as part of an operating system, in The other two divisions-both recently established
a circular orbit it maintains constant speed and alti- -play an important part in the search for advanced
tude, so that its position can be plotted or predicted techniques and componehts to assure the performance
with ease. of aerospace systems of both types. The Command and

The close approach of Midas to perfect regularity Control Development Division-C2D2 for short-is in
was due to the exceptionally fine performance of its charge of electronic developments of all kinds, includ-
guidance mechanisms. Hereafter, Midas will have this ing the new Surveillance Center at Hanscom Field.
capability as a built-in characteristic-a product of the The Air Force Research Division, in Washington,
second-stage Agena-B rocket which will send it into D.C., is broadening the emphasis on basic research. It
orbit. Developed by Lockheed for the Air Force as is responsible for all of ARDC's experimental studies
an outgrowth of the Discoverer series of experimental except in the actual development of systems.
satellites, Agena-B has the unique ability to cut off The object of these programs and administrative
and then restart its engines in space. Thus it is able actions was the same in every case-to make the free
to correct the normal eccentricity of an orbit based nations of the world as nearly invulnerable as possible.
on a simple ballistic trajectory. The essence of invulnerability today consists in the

The combination of Atlas with Agena-B gives the possession of an aerospace force of so much power
Air Force a highly sophisticated and reliable launch- and variety, and so alert to any challenge, that no ad-
ing vehicle for future satellite systems of substantial versary will risk certain defeat by attacking it.
size, carrying either men or instruments. Hence, Midas In the year just past, the United States has moved
represents a combination of systems having a utility in measurably closer to this kind of strength.-END

172 AIR FORCE Magazine * September 1960



RCA VIDICONE
KEEP ONE EYE ON THE WORLD'S WEATHE

ANOTHER ON THE NATION'S DEFENSE

RCAVidicon tubes operate successfully in Tiros weather satellite
and in Redstone target damage assessment cameras

A new era in the application of televiion techniques opened on April 1st, when Tiros began sending
back to earth its cloud-cover pictures. These pictures, produced by RCA Vidicons, are giving man his
first "star's eye" view of his world and its weather. Not only do the vidicons promise to revolutionize
the science of meteorology, but they open up new prospects for the exploration of the moon and solar
system via vidicon-equipped TV cameras.

Another historic "first" was achieved by an RCA vidicon on March 15, when a TV-camera capsule
was ejected in flight from a Redstone missile, and sent back pictures of the missile's impact. The
camera, like the ones used in Tiros, utilized an extremely slow scan, permitting the transmission of
high-quality pictures over a very narrow bandwidth.

It is no accident that RCA was chosen to supply the vidicons for these critical tasks. Long the leader
in camera tube development, RCA currently manufactures four standard vidicon types: RCA-7038,
for broadcast use; RCA-7735, for industrial use-featuring extremely high sensitivity; RCA-7262-A,
a short, low-heater-power version of the RCA-7735; and the RCA-7263, a short, low-heater-power
type, which is environmentalized for military applications. All feature the high resolution capabil-
ity, high uniformity and broad spectral response that have become identified with RCA vidicons.

For complete information about RCA's vidicon line or about special adaptations to meet unusual
requirements, get in touch with: Marketing Manager, RCA Industrial Tube Products, Lancaster, Pa.

RCA ELECTRON TUBE DIVISIcN-FIELD OFFICES...GOVERNMENT SALES: HARRISON, N. J., 415 S. 5th Street, HUmboldt 5-3900 * DAYTON 2,
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PLAZA, WHiteholl 4-2900 * LOS ANGELES 22, CALIF., 6355 E. Washington Blvd., RAymond 3-8361 * BURLINGAME, CALIF., 1838 El Camino Real. OXford 7.1620
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AfPer years of achievement, the concept of

mass strategic airlift scored a major

breakthrough in the past twelve months

MILITARY
AIR TRANSPORT

General Kelly took command of MATS
~ESE RVIE. i ovn on June 1 of this year. Prior to this

he commanded ARDC's Air Proving
Ground Center, Eglin AFB, Fla. He
was USAF Director of Legislative Li-
aison from 1953 to 1958, after a tour
as Commander of FEAF's Bomber

Lt. Gen. Joe W. Kelly, Jr., USAF Command. General Kelly commanded
a B-26 bomb group in Europe during

COMMANDER, MATS the second World War.

THE IMPORTANT road center of Bastogne could tems, budgetary competition is certainly one of these.

not have been held by the 101st Division during A general misunderstanding of the basic difference

the German counteroffensive in December 1944 between general air transportation and strategic mili-

except for the airplanes that delivered 800,000 pounds tary airlift is another. Natural controversy on the likely

of supplies to the division during the critical days be- nature of the next war may well be a third. There are

tween December 23-27." undoubtedly many other reasons too complex to delve

These were the words of President Eisenhower into at this time.

when, as a General of the Army, he wrote of the "Cru- More to the point, why is it that I consider fiscal

sade in Europe." year 1960 to be the year of the airlift breakthrough?

During the period he described, less than sixteen Here are some of the reasons and their background:

years ago, the word "breakthrough" stood simply for First, the Air Force's Military Air Transport Service

the physical breach by two SS Panzer armies in the had been testing and proving the doctrine of strategic

Ardennes sector. Since those days, however, the word airlift ever since, as an infant organization, it helped

has taken on a much deeper significance. In my own break the blockade of Berlin in 1948-49. Through the

recent association with the Air Research and Develop- intervening years, emergency, diplomatic, and humani-

ment Command, for example, breakthrough denoted a tarian airlifts became almost the order of the day for

radical scientific or technological advance, a great step MATS. Our airlift force demonstrated beyond ques-

forward. tion that the battles of the cold war-from Berlin and

There has also been another kind of breakthrough, Korea to Lebanon and Taiwan-could be kept within

less dramatic perhaps, but-from the standpoint of bounds through the swift responsiveness of strategic

national defense-of equivalent importance. I think military airlift.

of this as the "airlift breakthrough." During the same period, advanced-weapon technol-

It was in 1948-49 that the word "airlift" came into ogy and evolving global strategy made it clear that in

the English language as a result of the supremely suc- a possible nuclear war, time-and particularly the

cessful Berlin Airlift. Here was concrete proof that this crucial opening minutes and hours-would be a more

means of logistical mobility, which had, with the decisive factor than ever before in history. It would

World War II "Hump," prevented the Japanese from be expected, then, that a nuclear war would impose

overrunning all of China and helped deliver the crucial extraordinary demands for strategic airlift, to deploy

blow to Hitler's last desperate offensive, was indispen- and supply the Strategic Air Command and Tactical

sable to both hot wars and cold. Air Command and strike forces of the Army and Navy,

Yet it was not until 1959-60 that mass strategic air- and to bolster the strength of our armed forces in all

lift achieved its breakthrough and became something theaters. That this is indeed the case is attested by the

more than the military "orphan" it had been for so Emergency War Plans of the Joint Chiefs of Staff,

many years. Why did it take more than a decade for a which call upon MATS for tremendous amounts of

proven military system to achieve this recognition? airlift during the opening hours, days, and weeks of

There are many possible reasons. conflict, and a consistently high rate thereafter.

With the tremendous cost of modern weapon sys- So it became increasingly clear, despite the fact that
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rockets, missiles, and advanced bombers had to be fed to ten years old; our main reliance was on the C-124
a good portion of the military budget, that strategic that had first flown in 1948.
airlift would have to be kept ready for global war or As to our fighting trim, we were confident that we
any other national emergency. Keeping the strategic could maintain an instant readiness capability by fly-
airlift force of MATS ready necessarily involved two ing our aircraft at about five hours a day each-thereby
fundamental considerations. giving our aircrews, maintenance technicians, supply

First, the equipment-the strategic airlift aircraft of channels, traffic specialists, technical services, and
MATS-would have to be capable of performing its route facilities sufficient exercise to guarantee their in-
job. And, second, the entire command, with its support- stantaneous responsiveness. In war or other emer-
ing services, would have to be kept in fighting trim at gency, of course, the immediate and sustained demand
all times in order to be able to go into full action with- would be for many more flying hours than five per
out a moment's delay. The latter consideration implies, day on each airframe, and we felt that war-readiness
of course, that any help drawn from outside of MATS training at anything lower would not provide an ade-
must also be trained and ready. quate base for a sudden surge to and maintenance of

These are the two basic problems, and MATS en- the higher level. This hypothesis was based on the ex-
tered fiscal 1960 with no real resolution for either. perience of previous mass airlifts, in which a too-low
While the Air Force had requested modest funding in training level had delayed the achievement of the
the 1960 budget for a beginning of MATS moderniza- desired emergency tempo for periods of time that
tion, the Defense Appropriations Act contained no could not be tolerated in today's world.
funds for this purpose. The bulk of the force was eight (Continued on page 179)

MILITARY AIR TRANSPORT SERVICE
Headquarters, Scott AFB, ILL.

Commander
Lt. Gen. Joe W. Kelly, Jr.

Eastern Transport Air Force Western Transport Air Force 1254th Air Transport Group 1707th Air Transport Wing(EASTAF) (WESTAF) Washington, D. C. Tinker AFB, Okla.Hq., McGuire AFB, N. J. Hq., Travis AFB, Calif.

Airways andAir Communications Air Weather Service(AS) Air RescueService (ARS) Air Photographic ad ChartingService (AACS) Hq., Scott AF,ll. 14q, Orlando AFB, Fla. Service (APCS)Hq., ScottAFB,III. Hq., Orlando AFB, Fla.

I I
Hq.,Air Forces Iceland 1405th Air Base WingKeflavik Airport, Iceland Scott AFB, 11 .

77

Exercise Big Slamu/Pucrto Pine in March 1960, saw MATS aircraft perform history's largest peacetime troop airlift.
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FOR YOUR GSE
Hamilton Standard's systems-engineering experience and
technologies provide GSE resources of tremendous scope

Today Hamilton Standard can supply the widest Hydraulics and Pneumatics-Through the de-
range of aircraft and missile ground support velopment of hydraulic pumps, Hydromatic
equipment-from tiny precision components and propellers, starters, fuel controls, and aircraft
safety devices to complete architectural struc- air conditioning systems, Hamilton Standard has
tures and weapon sub-systems. This capacity acquired comprehensive skills in hydraulics and
stems from Hamilton Standard's 40 years' exper- pneumatics-skills that can be efficiently applied
ience in systems-engineering its own laboratories to many GSE products.
andbroadeningproductline. Cryogenics and Fuel Handling- Hamilton

IN SYSTEMS-ENGINEERING its facilities and Standard is constantly working with low-temper-
products, Hamilton Standard has carried out new ature gases and fuels. This experience, plus exten-

concepts in precision gaging, electrical and elec- sive work with freon air conditioning systems and
tronic control, automatic interlocks, and other fuel controls for liquid oxygen and liquid hydro-
safety devices that are essential to many of to- gen, is a natural foundation for solving complex
day's sophisticated GSE systems. These programs fuel handling or storage problems.
have also produced an unusual knowledge of UNMATCHED RESEARCH AND DEVELOP-
structures, materials development, and such crit- MENT FACILITIES. As a division of United Air-
ical technologies as: craft Corporation, Hamilton Standard shares in

one of the largest privately owned research in-Electronics- Hamilton Standard's experience in saltosi h eopc nuty
producing controls for its products and labora- stallationsintheaerospaceindustry.
tories is readily applicable to such GSE as check- ONE SOURCE FOR ANY GSE. To learn how
out sets, simulators, computers, and electrical and these facilities and services can serve you, phone
electronic test equipment. or write Hamilton Standard, today.

HAMILTON STANDARD
DIVISION OF UNITED AIRCRAFT CORPORATION

WINDSOR LOCKS, CONNECTICUT

SOME OF THE MANY FIELDS OF GROWTH AT HAMILTON STANDARD

ENVIRONMENTAL CONDITIONING SYSTEMS ENGINE CONTROLS for over 20,000 aircraft STARTERS. Over 15,000 pneumatic and fuel-air
for space vehicles and such advanced air- gas turbines have been produced by Hamil- starters are in service on many of the nation's
craft as the B-58, 880, B-70 are important ton Standard. The company's latest control front-line aircraft. The new Hi-Lo system,
aspects of Hamilton Standard diversification work involves advanced rocket engines. above, permits drastic weight, cost savings.



NOTHING IS
TOO FAR OUT....

This is a vapor screen

photograph of hypersonic
Mach 8 flow about a delta
wing with underslung cone, taken in
Arnold Engineering Development Center tunnel B.
Photo was made during Grumman research experiments,
partially supported by Air Force Wright Air
Development Division Flight Control Laboratory.

Shock pattern is discernible along the shock layer
on wing (light area), boundary layer on wing (dark region),

and shock layer on body (dark region). Bright white line on
underside of wing and body is reflection of light screen.

This photo characterizes the work Grumman is doing in hyper-
sonic aerodynamics. Other efforts at Grumman include continu-
ing design and development work on orbiting observatories,
interplanetary communication systems, re-entry vehicles and
reconnaissance satellites, to name a few.

Most important: Grumman has the "people capability" to trans-
form advanced ideas to reality. So . .. if you have a problem
that's far out .. . call Grumman in.

ADVANCED IDEAS GROW INTO REALITY AT

GRUMMAN
AIRCRAFT ENGINEERING CORPORATION

Bethpage Long Island New York



MILITARY AIR TRANSPORT SERVICE CONTINUED

As FY 1960 began, we were flying the strateric air- (Public Law 86601) provides $200 million to com-
lift force at very close to the five-hour goal. However, mence interim airlift modernization, as well as $50 mil-
there was criticism from some quarters at our doing so, lion for development of the Air Force Specific Opera-
and far from universal agreement that the Department tional Requirement (SOR) cargo aircraft.
of Defense should utilize the airlift we naturally pro- And, finally, the Military Air Transport Service, in
duced for carrying defense cargoes and personnel to conjunction with the United States Continental Army
our armed forces around the globe. The "distant Command, conducted Exercise Big Slam/Puerto Pine
drums" of Berlin and Korea had somehow lost their from March 14-28, 1960. The primary and original
boom in the years between, and to many the marriage purpose of this operation was to test the validity of the
of the rocket motor to the thermonuclear warhead five-hour war-readiness training hypothesis. From the
seemed to solve all military problems. The quick outset, the test was designed to evaluate the capability
deployment of air strike forces, and of fighting men of MATS to surge from its peacetime rate to one of
and their arms to distant trouble spots, appeared to approximately eight hours and to sustain the higher
many to be no longer a valid requirement, despite the rate over an extended period of time. Here, after all,
more recent lessons of Lebanon and Taiwan. was the crux of the problem. The need for a five-hour

As a result, both modernization of the strategic training rate and the resultant practical use of the
airlift force and firm national agreement on its war- generated airlift were what most of the shouting had
readiness training program-the two basic ingredients been about.
governing our ability to meet the demands of war or However, almost doubling our airlift productivity
emergency-were up in the air. for a two-week stretch naturally left us with an extra

Then, during this past fiscal year, a number of re- supply of flying hours and ton-mile capability. It was
lated events took place which led me to think of 1960 therefore decided to explore another area that had
as a "year of resolution" for MATS. been a bone of controversy-the ability of MATS to

First, the Department of Defense, in response to a deploy a sizable Army force for small-war action.
request from the President, concluded a study of the The operation, as finally conducted, was divided
role of MATS in peace and war, and the President into two areas. Big Slam was the test of increased utili-
approved the courses of action contained therein. The zation; all 447 aircraft of the strategic airlift force were
Secretary of the Air Force appointed a committee of involved. Half of these continued the global air logis-
prominent industrialists (the Reed Committee) to tics supply route, but at an expanded rate. The other
recommend ways and means of implementing the half of the force was diverted to Big Slam/Puerto Pine,actions. airlifting 21,000 troops of the crack Strategic Army

The report of this committee recognized, among Corps and 11,000 tons of their combat equipment from
other considerations, that (1) the deterioration of the fourteen United States onload bases to two staging
MATS fleet should be corrected quickly, and brought areas in Puerto Rico, and return, within a fourteen-
up to SAC, TAC, and air defense standards; (2) day period.
MATS's worldwide training exercises should be con- ExerciseBigSlam/PuertoPinewasasuccessin
tinued to the degree necessary to maintain a high that it showed beyond doubt what could be done and,
state of readiness; and (3) the Air Force Reserve and perhaps more important, what could not be done under
the Air National Guard are considered generally reli- existing limitations.
able and can be counted on for approximately four First, it was definitely concluded that the strategic
hours per day per aircraft in an emergency provided airlift force can, in practice as well as theory, accelerate
these units are equipped with suitable transport air- to wartime flying rates-as long as realistic training is
craft and provided that a peacetime aircraft utilization (Continued on followig page)
rate of one-half the projected emergency utilization onolwigae
rate is established. (

At about the same time that this report was being
written, six squadrons of two wings of the Air National
Guard were busily making the transition from fighters
to the C-97 Stratocruisers that the Air Force had
transferred from MATS to the ANG. Their record in
making the changeover to this new global mission was
superb, and the prospect of having airlift augmenta-
tion answerable to military control and discipline was
encouraging indeed to MATS planners.

It was also during this same period that the Chair-
man of the House Committee on Armed Services ap-
pointed a special subcommittee (the Rivers Subcom-
mittee) to probe into the entire area of national mili-
tary airlift. One of the immediate results of the hear-
ings of this body was a recognition throughout the
Congress of the immediacy of the requirement for air- Inside a MATS C-124 in the Amiigos Airlift, the Air Force

mercy operation in relief of earthquake-stricken Chilelift modernization. The Defense Appropriations Act this spring. MATS flew in supplies, airlifted survivors.
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MILITARY AIR TRANSPORT SERVICE .CONTINUED

Atlas missile slides into cavernous
cargo compartment of a MATS C-133
Cargomaster transport. Command now
has thirty-five C-133s, ultimately will
have fifty in its strategic airlift force
under the Air Force's present plans.

sustained at a five-hour-per-day level on each airframe. lescent aircraft, lacking the speed, range, and carrying
Interestingly enough, the increase in output required capacity to airlift fully equipped battle divisions to
our people to up their working hours by 110 percent, distant trouble spots in the minimum of time.
but they proved to a man that they could meet this Thus, in order to wring the maximum use out of each
demand for at least fifteen days with no discernible aircraft, even on such a short-range operation, ample
detriment to either safety or efficiency. advance notice and a relatively long period of prepara-

Second, it was proved that the MATS strategic air- tion were required. Obviously, these little luxuries
lift force and the USCONARC STRAC forces, working would not be available in an actual emergency any
directly together, are capable of large-scale air move- more than we could hope for the focus of trouble to
ments of troops and their equipment, precisely timed be spotted a mere 1,000 miles from the United States.
and executed. And, significantly, despite the worst off- Thus, in showing what the people of MATS could
shore flying weather in a half century, there was not do under stress, Big Slam/Puerto Pine was also inval-

a single aircraft accident in Big Slam/Puerto Pine, and uable in dramatizing what the aircraft of MATS could
no fatalities in more than 50,000 flying hours. not do. And this very vexing problem, as I have indi-

On the negative side, the fact had to be faced that cated, would seem to be on its way toward a solution.

Big Slam/Puerto Pine was a short-distance deploy- As an integral component of USAF's aerospace force

ment and that 11,000 tons was only about one-third we also continued our intensive training with SAC and
of the equipment the troops would have required for TAC under simulated wartime conditions during 1959-
true and immediate combat readiness. Here, the key 60. One case in point: November 1959's Operation

factor was the limitations imposed by MATS obso- Spearhead, the movement of a TAC Composite Air
Strike Force from US bases as far west as New Mexico
to a destination in Europe. F-100s, RF-101s, C-130s,
and KB-50s of TAC's Nineteenth Air Force were de-
ployed under simulated combat conditions.

In the best traditions of the dawning space age,
MATS continued its logistical support of the Atlantic

1 and Pacific Missile Test Ranges, cut critical delivery
times by airlifting missiles from manufacturer to
launching sites, delivered IRBMs from the US to
Europe for emplacement, and-in November 1959-
scored a historic first in airlifting an operational Atlas
ICBM in a C-133 Cargomaster from San Diego, Calif.,
to the Air Force Ballistic Missile Division Field Office
at Francis E. Warren AFB, Wyo., for acceptance,
checkout, and turnover to SAC.

X Likewise in November, MATS completed its sup-
port of Deep Freeze V fifteen days ahead of schedule,
airlifting cargo and passengers to stations located
deep in Antarctica. At the other global extreme, tons
of fuel, food, and machinery were airlifted from Green-
land to five Arctic scientific stations, and construction
materials were airdropped to a research station on

Flying hospital ward in a MATS C-131 Samaritan aircraft. floating ice north of Point Barrow, Alaska.
Such flights pick up patients at numerous locations and
move them to military hospitals throughout United States. (Continued on page 183)
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uses a 19-foot Saginawb/b Screw!

A Saginaw Ball Bearing Screw is located in the vertical hydraulic devices with over 90% efficiency has already
column of these telescoping Goodyear Blimp Mooring assured smoother, more dependable actuation for over
Masts! The screw's extremely low friction and rapid 5,000 satisfied customers!
positioning ability synchronizes the mooring fixture with

th noeoVh lm oqikl n aeyscr h The Saginaw Screw may be able to improve your product'sthe nose fthe blimptoquicklyandsafelysecurethe performance, give you greater power and maintenanceNavycraft. savings, and lower your initial cost. Talk your actuation
The huge high-efficiency Saginaw b/b Screw used here problem over with Saginaw's engineers. Just write or
is over 19 feet long and with a B.C.D. of 6 inches. From phone Saginaw Steering Gear Division, General Motors
the tiniest Saginaw Screw used in instrumentation, to Corporation,Saginaw,Michigan-world'slargestproducers
this giant used in the Goodyear Mooring Mast, the prin- of b/b screws and splines.
ciple of the Saginaw Ball Bearing Screw is almost univer-
sally adaptable. Its ability to replace acme screws and

ciaution To Fit Your individual Requirements
Have been built as small as Yi6 in. B.C.D. and
% in. long, as large as 6 in. B.C.D. and 40 ft.
long. Larger sizes can be built to your order.

WORLD'S MOST EFFICIENT ACTUATION DEVICE ring



AUTOMATIC
GROUND

HANDLING
SYSTEMS..

REMOTE-CONTROL GROUP
PROJECTION VIEWER

FOR AERIAL RECONNAISSANCE PHOTOGRAPHY
In pioneering the field of Information Technology, Itek has assembled a staff of highly
qualified scientists and engineers dedicated to the advancement ofthe art ofcommunica-

tions. By combining these talents with those of highly competent systems development

groups and providing facilities for precision manufacturing, Itek is able to translate

advanced communications concepts into useful information-hiandling systems. For

example, Itek has produced a prototype aerial reconnaissance ground handling system

that is now in operation by the Air Force's Aeronautical Chart and Information Center

at Vint Hills, Va. This system may become a historic forerunner of comprehensive

information-handling systems that will give the U.S. a technological "giant's step"

toward insuring lasting world peace.
INDIVIDUALEMWENSURATION The Itek prototype system was designed basically to automatically process, index,

reproduce and display 70 mm high-resolution panoramic aerial photographs. The

entire process from receipt of raw exposed film to finished duplicates for viewing or

plotting can be completed within two hours.

Through development projects such as this aerial recon-

naissance ground handling system and Company funded

research programs that encompass all the basic disciplines
of advanced communications theories, Itek has established

A< itself as a leader in the development of systems and equip-

inent for information processing.
VARIABLESPRAYPROCESSOR Information Technology Laboratories, Waltham, Mass.

Vidya, Inc., Palo Alto, Cal. Photostat Corporation, Rochester, N.Y
Hermes Electronics Company, Cambridge, Mass-



MILITARY AIR TRANSPORT SERVICE CONTINUED

Throughout the year, MATS's 1254th Air Transport 4,500-mile run from the United States to Santiago.
Group provided safe, swift transportation for President Then, when those severe disturbances in this hem-
Eisenhower on his global journeys, Vice President isphere lashed a furious seismic wave against Hilo,
Nixon, cabinet members, and numerous foreign Hawaii, MATS flew to the rescue of that community
dignitaries including Charles de Gaulle and Nikita with refrigerated vans, generators, clothing, cooking
Khrushchev. utensils, and food.

Along with its other special missions, joint exercises, In reviewing the past year, it is obvious that, as in
and war-readiness training, MATS, with the help of all other years, the strategic airlift force of MATS
the US commercial airlines, continued to operate air could not have succeeded in its mission were it not
logistics lifelines to every corner of the free world, for the four MATS technical services. The Air Weather
delivering cargo and personnel to our armed forces Service, Airways and Air Communications Service,
everywhere. It is this reliable supply line of the air Air Rescue Service, and Air Photographic & Charting
that has saved the Air Force alone more than $7 bil- Service serve not only MATS as the parent command,
lion in inventory costs since the Korean War and about but all other Air Force operational commands, in some
13,000 manpower spaces every year. cases the US Army and Navy, and, on occasion,

For commercial air transportation to augment the civilian airlines.
military airlift capability on overseas routes, MATS Whether it be Big Slam/Puerto Pine, the airlift of
paid the airlines more than $64 million in fiscal year missiles, the Amigos Airlift to Chile, resupply at the
1960. Adding the contracts let by MATS for domestic North and South Poles, or logistical missions around
air services, the total for the fiscal year is something the world-AACS provides the electronic eyes aid
over $93 million; projected to the end of the contract ears of the strategic airlift force; AWS observes, plot.
year, ending September 30, the aggregate paid to the and forecasts the weather and computes the fli
US civil airlines for DoD contract air transportation plans; ARS is ever ready to save life in any emergen
will be more than $126 million. and APCS accomplishes the geodesy and charting to

If we add the common carriage costs for military get us where we're going, creates the training films
personnel traveling on individual transportation re- that help teach us our jobs, and then documents our
quests, I feel certain that total DoD disbursements to operations on film for historical, research, and planning
the commercial airlines will exceed the $231 million purposes.
total of fiscal year 1959. This is clearly in keeping But the technical services, as I say, go beyond
with the MATS policy to bolster the capability of the MATS. ARS, for example, is heavily involved in both
air transportation industry wherever possible in order the Mercury and Discoverer programs and other as-
to ensure their ability to respond in emergencies. pects of satellite and missile recovery. In fiscal year

The MATS Domestic Aeromedical Evacuation Sys- 1960 rescue aircraft flew more than 2,000 missions
tem continued its humane activities, although the scale logging 23,000 hours, saved 350 persons from certain
necessarily had to be reduced because of a one-third death, and assisted 1,700 others in situations of ex-
reduction in assigned aircraft. treme peril.

In other ways, too, 1960 was a mercy year for MATS. AWS is busily engaged in analyzing and evaluating
It is extremely heartening, and a source of pride to the television weather pictures transmitted by Tiros
everyone in the strategic airlift force, that what is I and testing weather maps prepared from those pic-
essentially a war machine is so adaptable to extending tures. AACS, among a multitude of new projects, is
the friendly hand of humanity. In September 1959, taking over more and more responsibility for all Air
for example, when Nagoya, Japan, was ravaged by Force ground communications and has been desig-
Typhoon Vera, MATS C-124s shuttled more than 200 nated as the operating agency for the ground environ-
tons of food, clothing, blankets, and medical supplies ment of the communications satellite program. This
from Tachikawa to Komaki Air Base. command was also assigned the responsibility for

Then, early in 1960, MATS aircraft airlifted 371,000 technical control and transmission engineering for
pounds of emergency equipment-shelters, cots, and BMEWS circuits on all routes. And APCS, during
bedding-to Agadir, Morocco, after earthquakes had 1960, was correlating geodetic launch-site positions
buried that city. This was followed up by an airlift of with those of potential targets, making precise aerial
medical crews and supplies, water, and an Army bat- electronic surveys for missile guidance systems and
talion with earth-moving equipment to relieve the chart references, flying almost 83,000 scale-miles of
buried city. aerial mapping photography and producing more than

Again in early 1960, the Ceara and Tiauim areas 450 reels of motion pictures-training films, full-length
of Brazil were devastated by floods, and MATS features, training aids, and Air Force News Reviews.
C-124s responded with emergency equipment, medical There have been many millions of flying hours since
supplies, and rescue helicopters, the time of Bastogne, supplied by C-47s, and the

Then, more recently, MATS flew seventy-seven Hump with its aerial lifeline of C-46s. But the strategic
mercy missions to Chile after earthquakes during May airlift lessons we learned in that far time, amplified and
and June literally remade parts of the stricken country. thoroughly tested in the years between, are finally
Millions of homeless Chileans were aided by 880 tons achieving the recognition that was inevitable. This,
of clothing, food, helicopters, medical supplies, and to me, indelibly marks 1960 as the year of resolution
two Army field hospitals, flown down by MATS on the for MATS.-END
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In the aerospae age, "Our educational

system must represent a thoughtful

blending of many complex factors

AIR
UNIVERSITY

General Todd assumed command of
Air University in August 1958 after a
two-year tour in the Far East, first
as Vice Commander, FEAF, then as
Chief of Staff, UN Command and US
Forces, Korea. General Todd saw duty
in the Eighth Air Force in Europe Lt. Gen. Walter E. Todd, USAF
during World War II, and postwar COMMANDER,AU
service as Air Attache to Russia in
1945 and 1946.

IR UNIVERSITY was active and productive in all Materiel, and one each from Air University, Air Re-
aspects of its educational mission during FY '60. search and Development Command, and the Air Force
The basic mission remained unchanged. Formally Academy.

stated, that mission is: to prepare officers for command Findings will eventually be reflected in AU program-
and/or staff duties with all types of Air Force organi- ing.
zations; to provide education and training to meet During the year, a significant milepost was reached
requirements of the Air Force in scientific, technolog- in the Air Force's relationship with colleges and uni-
ical, and other professional areas; to administer the versities participating in the AFROTC program. A
Air Force ROTC and provide instructional support to meeting of college officials and Air Force members at
participating colleges and universities; and to function Maxwell AFB in December led to the establishment
as an Air Force educational, doctrinal, and research of the Air Force ROTC Advisory Panel to the Secre-
center. tary of the Air Force. The panel is made up of eight

Note that under our mission we deal almost exclu- college presidents and one dean, each nominated by
sively with people and ideas. We reject the notion that and to represent one of the nine major associations of
in this technological age the individual's part in the colleges and universities. Chairman is Dr. William C.
scheme of things is diminished. We are committed to Friday, President of the University of North Carolina.
the fait.h that dedicated people, thoroughly skilled and Purpose of the panel is to provide the machinery
schooled in all aspects of aerospace power, are the key for planning AFROTC programs and for solving mu-
to free-world survival. tual problems. Discussions have resulted in some

Since aerospace survival embraces practically all schools placing AFROTC on a voluntary instead of a
fields of human knowledge, our educational system compulsory basis and the substitution in the freshman
must represent a thoughtful blending of many com- and sophomore years of equivalent college courses for
plex factors. What subjects to teach, to whom, and why, AFROTC.
are knotty problems requiring continuous study. An important innovation was the launching of

The latest USAF Education Board, comprised of the Airman Education and Commissioning Program
fourteen ranking generals and chaired by Gen. Thomas (AECP). AECP provides undergraduate education
S. Power, Commander in Chief, Strategic Air Com- followed by officer training and commissioning for
mand, met at Maxwell AFB, Ala., home of AU, last qualified, career-minded airmen. There are two phases:
November. From that meeting came recommenda- * The academic phase, an AU responsibility exer-
tions to further attune educational programs to today's cised by the Institute of Technology, includes final
operational requirements. selection of applicants, placement at civilian institu-

Another far-reaching study is being conducted by tions, and administrative and academic supervision
the Air Force Educational Requirements Board. Cen- on campus.
tered at Air University under my chairmanship, the * The military phase, an Air Training Command
newly created board is well along in a comprehensive, responsibility, features military training with subse-
objective appraisal of each officer career speciality. quent commissioning for graduates.

The board includes four USAF members represent- In June sixty airmen entered college to receive up
ing Plans and Programs, Comptroller, Operations, and (Continued on following page)
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AIR UNIVERSITY CONTINUED

to twenty-four credit hours in eight fields of study. needed skills. In FY'60, 2,610 graduated from Resident
Quota for FY '60 is 200, divided among engineering, School (RS) courses and 4,066 from Civilian Institu-
geodesy, mathematics, international relations, meteor- tion Program (CIP) courses. RS totals included 159
ology, transportation, business administration, sanitary in engineering, seventy in management, and 2,381 in
and industrial hygiene, and medical technology. logistics, civil engineering, and short courses. CIP

Closed-circuit television, in limited use at the Com- totals included a wide range of specialties including
mand and Staff College since 1958, was expanded to engineering, physical sciences, medical, management,
include about ten percent of the presentations. meteorology, and foreign languages. In all, more than

Up to this point I have intentionally dwelt on some 40,000 have graduated from the two programs to date.
of our newer activities. To complete the record, here THE AIR FORCE ROTC commissioned more than
are some vital statistics on established elements of the 3,800 cadets. Over-all enrollment topped 100,000.
Air University: THE AIR UNIVERSITY LIBRARY added substantially to

THE WAR COLLEGE class of 1960, the fourteenth since its already impressive accumulation of aerospace docu-
the college began, graduated 166 students this year. ments, papers, pamphlets, films, maps, and books.
This was the first class in which all USAF members THE RESEARCH STUDIES INSTITUTE continued studies
were lieutenant colonels at the time of selection. in depth in such fields as aerospace concepts, military

THE COIMIAND AND STAFF COLLEGE graduated 542 science, doctrine, language, and history.
officers. Sixty-one (Reserve, National Guard, and allied THE WARFARE SYSTEIS SCHOOL revised its curricu-
officers) graduated at the end of Phase One in Decem- lum to include an up-to-the-minute space systems ori-
ber, and the remainder in June. Also in June, CSC con- entation course. More than 1,800 attended the four
ducted a two-week orientation course updating 445 principal courses taught during FY '60.
reserve officers from all parts of the United States. THE ACADEMIC INSTRUCTOR SCHOOL graduated 1,091

Three SQUADRON OFFICER SCHOOL classes (59-B, officers, airmen, and civilians. Additionally, AIS moni-
59-C, and 60-A) graduated 2,733 first lieutenants and tors the Allied Officer Program which over the years
captains. has added significantly to free-world strength and

THE INSTITUTE OF TECHNOLOGY at Wright-Patterson international understanding.
AFB, Ohio, continued its resident and civilian institu- THE 3894TH SCHOOL GROUP which supports Air
tions programs providing the Air Force with vitally Force faculty and students at non-Air Force schools

added to their support activities bringing the number
of operating locations to twenty-five.

EXTENSION COURSE INSTITUTE, literally bursting at
AF .ntinlt body the seams, reached an all-time-high enrollment exce>-
includes officers
ofall services, ing 330,000. Large segments of the curriculum ha\
allied nations. been updated with more course revisions slatedf
Here Greek Air completion by fall.
Force officer
gives briefing. A major change in organization occurred on Octo-

ber 1, 1959, when the School of Aviation Medicine,
Brooks AFB, Tex., was transferred from Air Univer-
sity to the Air Training Command-END

Headquarters, Maxwell AFB, Ala.
Commander

Lt. Gen. Walter E. Todd

War College Command & Staff Squadron Officer Warfare Systems Academic Instructor ifq. Air Force ROTC
Maxwell AFB, Ala. College School School School Maxwell AFB, Ala.Maxwell AFB, Ala. Maxwell AFB, Ala. Maxwell AFB, Ala. Maxwell AFB, Ala.

Institute of Research Studies Extension Course Air University Library
Technology Institute Institute Maxwell AFB, Ala.

Wright-Patterson AFB, Maxwell AFB, Ala. Gunter AFB, Ala.
Ohio

3800th Air Base Wing 3894th School Group 3851st Support Group
Maxwell AFB, Ala. Maxwell AFB, Ala. Maxwell AFB, Ala.
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NEW ROLES FOR AMERICA'S NO. I JET TARGET

Now ground-launched as well as air-launched, the 60,000 ft.) and range (over 600 miles) have been
Ryan Firebee can be used even more effectively as achieved, the Firebee also has remarkable low-
a jet target in all kinds of weather and terrain, altitude performance. Repeatedly, Firebees have
and fly new missions for the Armed Forces. flown missions as low as below 700 feet, 27 miles

Literally shot into the air from a ground from ground control, to draw the fire of ground-
launcher, the Firebee is freed from dependence to-air missiles designed to knock out low-flying
upon launching planes and airports. And ground- enemy planes.
launching increases reliability, cuts launch costs In low-level flights, ground-launching saves time
and eliminates time to acquire the target by track- and costs because now the Firebee can be brought
ing radar. to low altitudes faster and more simply than from

Thoroughly proved in over 2000 flights in which high air-launch altitudes. All Firebees of the
high speeds (over 600 mph), altitudes (nearly future will have this important capability.

Ryan Offers Challenging Opportunities to Engineers

AIRCRAFT * MISSILES & COMPONENTS * ELECTRONICS
Ryan Aeronautical Company, San Diego, Calif.



The art of precise direction

There is a common denominator in all types of aviation: the cally ...these are typical jobs that Sperry systems are doing

need for precision navigation ... aneed Sperry has consistently daily. And doing them with superior precision and depend-

answered with advanced airborne-and land-b ase d-sy stems ability, for commercial aviation and for the military's most

and instrumentation. advanced programs.

To "zero in" a supersonic bomber on a remote strategic For its work in the "art of precise direction" in so many

tatrget by inertial guidance techniques . . . to control a drone diverse fields, Sperry draws on a substantial reservoir of expe-

through precision maneuvers hundreds of miles away ... to rience and engineering creativity.

uiea jetliner across ocean or continent ... to "take over" The result is precision navigation which itself has a com-

i or a business plane pilot with airline efficiency ... to provide, mon denominator: reliability. Sperry capabilities in air navi-

from the ground, a "navigational path" for planes to fly ... gation -as in navigation on the sea, and under it, and out in

to simplify and integrate flight instruments in the modern space-are contributing significantly to today's defense and to

aircraft ... or to navigate and control a helicopter automati- progress for tomorrow. General offices: Great Neck, N. Y.

SEA-a . URFACE * AIR *AEROSPACE SP
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UNITED STATES
AIR FORCE

General Stone, Academy Superintend-
ent since August 1959, was a member A C A D EM Y
of a board that prepared the first
program of instruction for the young
institution. He was the Director of
Weather Services for the Air Corps
in the Pacific in World War II, and

*held the post of Asst. DCS/Personnel Maj. Gen. William S. Stone, USAFat Hq. USAF before assuming his
duties at the Academy. SUPERINTENDENT, USAFA

HIS HAS been a year of new progress and achieve- pilot indoctrination in the past at Air Training Com-
ment at the youthful Air Force Academy. mand bases during the summer.

We made, first of all, major improvements and * Another curriculum innovation at the Air Force
modifications in our curriculum to keep abreast of cur- Academy during the past year was the reorganizing of
rent requirements in the changing world around us. the academic year into three semesters. These are the

* In one important revision, full-scale aerial navi- Fall Term, running from late August through Decem-
gator training was eliminated. In its place we sub- ber; the Spring Term, from January through April; and
stituted pilot and navigation indoctrination and an finally, the May Term, lasting for one month.
expanded space technology program. The philosophy prompting this change was the de-

Under the new plans, all Cadets, during their last sire to concentrate military studies at one time for
summer at the Academy, will receive pilot indoctri- greater effectiveness, rather than spreading them
nation consisting of ten hours of flying in light aircraft throughout the academic year. All military and leader-
and ten hours of ground school, as well as four semester ship courses, therefore, are now taught during the
hours of classroom instruction in space technology. month of May. During the summer, as previously,
The summer instruction will be in addition to the six upper-class Cadets take overseas and domestic field
semester hours of astronautics already in the required trips, summer leave, and conduct the basic training for
Cadet curriculum. the incoming fourth class.

Then, during the fall and spring terms of the Cadet's * The impact of space technology is clearly seen in
first-class or senior year, he will have his choice of one our revised curriculum. The third classmen, or sopho-
of the following depending upon his physical qualifi- mores, learn to compute terminal velocities of rockets
cations and personal desires: in their calculus courses; the second class, or juniors,

Pilot Screening, consisting of an additional thirty learn about rocket engines in thermodynamics, and the
hours of flying in light aircraft and thirty hours of fluid-flow course in the Aerodynamics Department now
ground school. emphasizes the reentry problem. So it can be seen that

Navigation Indoctrination, including thirty hours of space technology is ever present in the curriculum and
navigation flights and sixty hours of ground school. is not limited to the astronautics courses.

Enrichment Study, for Cadets not participating in In the Astronautics Department itself, the Cadet
pilot screening or navigation indoctrination. These studies powered and free flight; reentry trajectories of
Cadets will take two and one-half semester hours of ballistic missiles; space trajectories for satellites and
courses available in the Enrichment Program. interplanetary vehicles; and propulsion of nuclear and

Cadets of the Class of 1961 will be the last to gradu- advanced air vehicles. The course is capped by a de-
ate with the wings of a rated Air Force navigator. The sign problem for an intercontinental ballistic missile
class of 1962 will be the first to graduate under the with specified accuracy, fuel, mass ratio, and range.
new flying and space technology program. Our primary purpose in these courses is to develop

The pilot program will not be implemented at the in the Cadet an understanding of the Air Force's prob-
Academy until approval for a lightplane airfield at or lems and potentialities in the aerospace age.
near the site is granted. Cadets have received some (Continued on following page)
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UNITED STATES AIR FORCE ACADEMY CONTINUED

Right, upper classmian performs his duties with respect
to lower classman iii traditional service academy scene.
Disciplined military life plays important Academy role.

of science diploma with a double major. Two of the
seven double majors were in the fields of basic sciences
and enineerin sciences, theother five in engineering
sciences and sciences with an aeronautical option. In
addition, fifty-nine Cadets graduated with single ma-
jors. In order to be granted a "major," a Cadet must
take an additional seventeen and one-half credit hours
beyond the required curriculum with twice that amount

An Academy lecture in American constitutional law some required for a double major.
months ago. US senators, representatives sat in on this *InOctober1959,theAirForceAcademycon-
one as part of annual visit of Academy Board of Visitors.

sidered an extension of the enrichment program to in-
*In the curriculum enrichment program, the Air clude a master's degree program for selected Cadets.

Force Academy now provides increased opportunity Starting with the Class of 1963, the first full-strength
for gifted students and for those who have completed class to enter the Academy, Cadets who have extensive
college-level courses in other accredited institutions of college transfer or a validation credit, estimated pres-
higher learning. Under this program a student is per- ently at approximately fifty Cadets per class, will be
mitted to meet prescribed curriculum requirements in given the opportunity to complete the requirements for
any department by transfer of credits, validation ex- the award of a master's degree during their four cal-
aminations, or acceleration of prescribed courses. In endar years at the Academy. The actual award of a
the time thus made available, students may take sub- master's degree will depend upon congressional au-
stitute elective courses offered by any department. thorization and accreditation of the program by the
They are also given the opportunity each semester to North Central Association of Colleges and Secondary
take extra elective courses over and above the pre- Schools. Initially, it is planned to award master's de-
scribed semester-hour load. grees in only two areas, astronautics and public policy.

Enthusiastic response to these opportunities has been *During this year of change, the Academy has also
reflected in the growth of the completely voluntary continued to place emphasis on its basic curriculum for
student participation in the program. The over-all par- officer education-the main function of the Academy.
ticipation has grown from fifty-six percent in the aca- On the broad foundation thus provided, the enrich-
demic year 1957-58 to seventy-eight percent during ment program builds peaks of excellence. The inspiring
the academic year 1959-60. It is significant to note that results of this academic structure have been reflected
participation in the enrichment program by Cadet in- in student performance in many standardized achieve-
tercollegiate athletes and Cadet officers runs as high ment tests. One such was the Graduate Record Exami-
or higher than that by the Cadet Wing as a whole. nation given to the Class of 1959 after only three and

Cadets are given an opportunity to follow an enrich- one-half years at the Academy. This examination is
ment program in one of four areas: basic sciences, usually given to students going on to graduate school,
engineering sciences, public policy, and humanities. and taken at the end of four years of college.

In June 1960, seven Cadets became the first service In both the natural sciences and social sciences our
academy graduates in history to be awarded a bachelor (Continued on page 195)
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The Middle Years...

These are the career-
building years. These are
the years when everything
you do is weighed in the
balance. The success you
will merit in the later years
is being built right now.

If you are one of those
young officers selected for a
full Air Force career, VOu
Will find these middle years
a period of challenge-a
period for great strides
career-wise. You Will be
able to take advantage of
the excellent opportunities
for further education and
training. Your advancement
will depend on you. And
during this time your
family's financial status and
general sense of security
will be assured. Equally
important to their
happiness-they wvill be
building lasting friendships.

Later a man looks back
at these middle years. He
questions if what he did
With them was important
and meaningful. As a
comfortably retired Air
Force senior officer you will
recognize them for What
they were...a preface
to success.

There's a place for tomorrow's leaders on the Aerospace Team
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Telemetered data from missiles and other space vehicles is automatically

prepared for immediate entry into today's computers by CSC's Micro-

SADIC Telemetry System...designed to process PDM, PAM and frequency

division multiplex-type telemetry data in accordance with IRIG standards.

The high-speed MicroSADIC, a solid state analog-to-digital processor with

outstanding accuracy, accepts 1 to 100 or more

inputs ... delivers up to 10,000 samples per second

-in formats compatible with most modern compu-

ters.The full story is told in CSC Bulletin 3027-X2.

CONSOLIDATED SYSTEMS CORPORATION
1500 SO. SHAMROCK AVE., MONROVIA, CALIFORNIA

An -C



UNITED STATES AIR FORCE ACADEMY 
CONTINUED

Cadets made a mean score higher than all but one of still apjIy during the basic training in the first sum-the 187 schools taking the exams in 1958 and 1959. In mer. From that point on it gradually tapers off to en-the humanities the mean score of the Air Force Acad- able the Cadet to concentrate on his full academic andemy Cadets ranked twenty-first of 187. training schedule. By June Week at the end of his firstSeven members of the Class of 1959 went directly year, the Cadet is recognized as an upperclassman,to graduate school. One received a Rhodes Scholarship with the privileges and prerogatives that accompanyand is now at Oxford University. Four were selected that status.
to enter Massachusetts Institute of Technology and The first football meeting with Army, which resultedstudy astronautics. Another entered the California In- in a 13-13 tie, highlighted the 1959-60 sports year atstitute of Technology and in June of this year was the Air Force Academy. It was a year in which Falcon
granted a master of science degree in aeronautics. teams, almost without exception, posted winning rec-The latest report on the four Academy graduates at ords. Academy teams take part in fifteen intercollegiateMIT showed three with "A" averages and one with a sports. This year, the Academy grid schedule will in-"B"average. clude the first game with Navy.I think the performance of the 1959 graduates in In this connection, mention should be made of thepilot training also provides a significant indication of Air Force Academy Foundation, an organization ofthe promise of Academy graduates. Of the 1959 class, public-spirited private citizens. Its purpose is to pro-186 entered flying training. Of that number, only six vide the support normally made available by a collegeand one-half percent were washed out. I consider this alumni group. In the case of the Academy, this includesa remarkable figure, compared to the normal washout financing of cultural and recreational facilities notrate of thirty-one percent. available through funds appropriated by Congress.It is too early to cite the performance of the Class The Foundation's plans include four major projects,of 1960. In June a total of 227 Cadets graduated. Of two of which have been virtually completed. One isthese, 218 were commissioned second lieutenants in the Farish Memorial Recreational Area northwest ofthe Regular Air Force, six elected to become US Ma- the Academy. The other completed project is the Eisen-rine Corps second lieutenants, and two were commis- hower Golf Course which opened last fall ontsioned ensigns in the US Navy. One was graduated but Academy grounds.

not commissioned because he could not meet the In the Foundation's future plans is an Air Foircphysical requirements. Memorial Center at the Academy, that will serve asOf the 218 who became Air Force officers, 187 en- the focal point for the Academy's 2,000,000 annualtered full-scale Air Force pilot training this summer, visitors. The Memorial Center will present displaysfifteen became nagivators in Air Force units, ten en- and exhibits demonstrating the entire Air Force, itstered training in missile technology, and one took ad- history, and its mission. The current, as well as thevanced navigation training. Four of the Cadets have biggest, undertaking of the Foundation is the con-been accepted for graduate study in astronautics in struction of a football stadium. The drive to raise 83.5civilian colleges and universities under the Air Force million for the Falcon Stadium started on April 15 ofInstitute of Technology program. this year and included an Air Force drive and a publicIn March 1960, the Air Force Academy and Columbia campaign.
University sponsored the second Air Force Academy The construction program at the Air Force AcademyAgsembly, a student conference devoted to vital issues passed the ninety-eight percent mark during fiscal yearaffecting national security. In attendance were eighty 1960. Only two major projects remain unfinished. Ofoutstanding student delegates from thirty-four colleges these, the 135-bed hospital is nearing completion andand universities in nineteen states. should be ready for the first patient early next month.The topic of discussion at the Assembly was "The The contract for the Cadet chapel was awarded lastRepresentation of the United States Abroad." During month. We hope it will be finished by June Week 1961.the four-day meeting the delegates heard military and Another highlight of the year was the visit of thecivilian speakers outstanding in the field of foreign Board of Visitors in April. In its report to Presidentaffairs, and held small, intense group discussions. Eisenhower, the Board strongly endorsed the programRecently we have been experimenting with the oper- and facilities at the Academy and remarked on theation of the Cadet Wing. Some control over Cadet high level of morale in the Cadet Wing. As in previoussocial activities has been relaxed in an attempt to pre- years they recommended congressional approval of anpare Cadets for the responsibilities and privileges of airfield at the Academy. In addition they indicated aan Air Force officer. At the same time, we are pro- need for a fieldhouse where the Cadet physical-educa-viding an increased number of opportunities for Cadet tion program could be conducted in inclement weather.responsibility in leadership positions. Cadets admin- To conclude this discussion of the Air Force Acad-ister their own command training program, serve on emy in the past year, it is fitting to report that a newdisciplinary boards, administer their own Honor Code, class entered earlier this summer. The Class of 1964and, as upperclassmen, conduct instruction for the is the largest we have had to date, numbering 772, andthird- and fourth-class Cadets. it also boasted a higher average on the College En-Some changes have also been made in the program trance Board Examinations than any previous class-of discipline and privileges for the fourth-class Cadets. another omen of continuing Academy success in pre-Strict discipline and observance of fourth-class customs paring aerospace leaders for the free world.-END
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Nuclear claws for anew breed



ofFalcons

The Hughes Falcon GAR-11 is the

first air-to-air guided missile to

pack a nuclear punch.

Developed by Hughes, the "Nuclear Falcon"

adds a major new weapon capability to our

defense arsenal. A weapon that can down any
bomber in the skies.

Because of its heavy blast intensity and high

degree of accuracy, the "Nuclear Falcon" is par-

ticularly effective in high-speed closures against

bombers carrying the deadliest of weapons.

The Falcon family has proven itself in opera-

tional service-every modern U.S. all-weather

interceptor carries Falcon missiles. In simulated

tactical firings Falcons have achieved unexcelled
records for accuracy and reliability.

Like other Hughes weapons, systems and com-

ponents, the Falcon is a product of Hughes'

unique capabilities in virtually every area of
advanced electronics. These include projects in

Larger than earlier Falcons, yet small considering its
wave communications, data processing and nuclear capability, the GAR-11 is 7 feet long, 11 inches
display systems, ASW systems, radar and IR inliameter and weighs slightly more than 200 pounds.

detection systems-and many others.

These advancements in the state of the electronic
art are based on foresight, imagination, and
proven management capability. Their reliability Creating a new world with ELECTRONICS

and operational capabilities have earned them-------------------------

the confidence of users throughout the free world. HUGHES
L --------------------
HUGHES AIRCRAFT COMPANY
Culver City, El Segundo, Fullerton, Newport
Beach, Malibu, Oceanside, Santa Barbara
and LosAngeles, California; Tucson, Arizona



COMPUTENCE
total competence in computation and data processing-the breadth, the brains and the background

The term: created by necessity to distinguish the new concept in computation-the
computation of Burroughs Corporation. Domain: weapons systems, support sys-
tems for space, air, land and sea. Qualifications: 75 years devoted to computation
and data processing; membership on Polaris and Atlas teams; system management
of the ALRI team; facilities that range from basic research through production to
field service. Credentials: high-speed computation for Polaris, miniaturized airborne
data processors for ALRI, the Atlas computers that guided Explorer 1, Transit and
Midas satellites into orbit. Destination: the unknown, where total competence in
computation and data processing crystallizes into Computence to point the way.

Burrou1hs1 orporation Bu.oghs. "NEW DIMENSIONS in computation formilitary systeils"



on the world stage, presents

CARIBBEAN
AIR

General Stranathan has commanded
the Caribbean Air Command since
August 1959. He was, prior to this COM M AND
assignment, Director of Development
Planning, Hq. USAF, from 1955 to
1959, and served with the Armed
Forces Special Weapons Project at
Sandia Base, N. M., for the seven
preceding years. General Stranathan
fleiw B-29, in the Pacific in WW II. COMMANDER, CAIRC

1E continimg aim of the USAF in Latin America sonnel vork closel with their host go\ernment counter-

is to assist the nations of the area in the training parts and mingle freely with civilians of the country.
of their air forces, utilizing USAF methods and The nature of the objectives assigned to the Missions

procedures. In addition, there is a continuing effort requires a high degree of cooperation and mutual trust.
toward the standardization of military equipment with- For that reason, personnel selected for Training Mis-
in the Western Hemisphere. sion duty are screened not only for their technical skills

This is the mission of the Caribbean Air Command. but for their ability to live in a foreign country as good
It is pursued through USAF Training Missions through- representatives of the United States. The USAF Mis-

out Latin America and USAF's School for Latin sion System has, we believe, been successful in its
America at Albrook AFB, C. Z., headquarters of the objective of winning friends for the United States and
command. the US Air Force.

The Training Mission system consists of fourteen The command operates the School for Latin America

Missions and one air section of a joint commission ac- in support of the Missions. The school provides tech-
credited to the government of Brazil. They are present nical training for Latin American officers and airmen.
in all countries south of the border with the exception The school has graduated approximately 4,600 stu-

of Costa Rica, Cuba, Dominican Republic, Mexico, dents representing all of the Latin American countries.
and Panama. While the school supports the objectives of the Mis-

The USAFTraining Missions provide assistance and sions, entrance is not limited to those countries in

advice to the host air forces. Close identification be- which the Missions are located. Mexico and Panama,
tween military and commercial aviation in some coun- for example, have frequently utilized the training ad-

tries, and the need for expansion and modernization of vantages offered by the school.

both military and commercial air facilities, have in The school offers instruction in some eighteen tech-

addition tended to modify the original intent of the nical fields, based on the training requirements estab-

Missions. lished by the chiefs of the Training Missions. The cur-

Through its response to requests for assistance in riculum is under constant revision in order to ensure
airport planning, development and standardization of that it is kept abreast of needs. In line with that policy,
communications systems, and training of national air- the school has inaugurated a new program to provide

line personnel, the Caribbean Air Command has made communications and electronics training from basic to

a very real contribution to the improvement of trans- highly specialized. Elaborate laboratories and training

portation throughout South and Central America. facilities have been installed for the program.
During USAF's recent Chilean airlift, the Missions This new program has attracted favorable reactions

in Peru and Chile also made significant contributions throughout Latin America. A shortage of highly skilled
to the success of the operation. Their on-the-spot loca- personnel in these areas has been a growing problem.
tions, their experienced personnel, and their radio In addition to the training offered by the School for
communications capabilties enabled them to serve an Latin America, the Caribbean Air Command assist.
effective liaison function. Latin American air forces through a program which

As guests of the host governments, Mission per- (Continuedonfollowing page)

AIR FORCE Magazine * September 1960 199



CARIBBEAN AIR COMMAND CONTINUED

IW

The Aeronautical Chart and Information Office at Albrook One Caribbean Air Command responsibility is to provide
AFB, Canal Zone, which is run by MATS personnel, makes air traffic control in Panama area. Here members of MATS
up flight charts, maps covering all of Latin America. AACS squadron at Albrook man radio, air control boards.

provides for training at USAF facilities Stateside. Every
year, a number of officers and airmen are sent to the
US for advanced training in flying, technical fields,
administration, aeromedical training, and command
and staff schooling.

The Caribbean Air Command is responsible for the
coordination of all US civil and military search and
rescue operations throughout the land mass of Latin

4`W7 , America excluding Mexico, an area of approximately
7,000,000 square miles, and for humanitarian flights
within a radius of 100 miles of Albrook AFB. The SAR
operations are conducted with the cooperation of other
US agencies in Latin America and in many cases with
the assistance of the national air forces.

The Tropic Survival School at Albrook is responsible
for providing flying personnel with survival techniques
and training in tropical areas. The school has now ex-
tended its training to include selected members of
Panama's Guardia Nacional, the national police; stu-
dents from the School for Latin America; and other
personnel from the Latin American Air Forces on a
request basis.

Through its diverse Training Mission assignments,
the Caribbean Air Command makes a tangible contri-
bution to the strengthening of hemispheric friendship,Schoo or Latin America offers instruction i classes, solidarity, and military might in a time of world crisisshops, hangars. Above, practical instruction is given to

Latin American airmen by bilingual Air Force instructor. that simmers in Latin America as elsewhere.-END
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The"continuous duty"page teleprinter
on duty for the US Military throughout the world

Transmits and receives messages in typewritten page
form, operates on standard teleprinter signals. Rugged
design and construction assure reliable, performance-
proved operation even under the most demanding
continuous duty conditions. Kleinschmidt's complete
line of fine equipment, switching centers and systems
are in use all over the globe by the U.S. Armed
Forces. Contact us to arrange for a discussion with
Kleinschmidt's equipment and systems engineers. Tape Transmitter Tape Perforator

ffKLEINSCHMIDT
DIVISION OF SMITH-CORONA MARCHANT INC.

Lake-Cook Road, Deerfield, Illinois * Telephone Windsor 5-1000



CONTRO SERVO

Eyes of SAC, by Raytheon
Raytheon radar capability flies with the Radar and Boeing B-52's Search Radar.

Convair B-58 Hustler, helping point the way To date, over 1000 Raytheon radars
at speed Mach 2-plus and altitude X. have been delivered to our Strategic

Accurate, long-range eyes, this search Air Command.
radar-and-radome by Raytheon, as subcon- Raytheon's systems approach to cooling,
tractor to Sperry Gyroscope Co., is the most weight and package problems assures that
sophisticated in the world today, and marks this equipment meets or exceeds the most
Raytheon as the first electronics company to advanced requirements for operational per-
integrate radar and radome development for formance and reliability.
a high-performance aircraft. Other Raytheon For aircraft today . . . for space vehicles
airborne radars include B-58's Doppler tomorrow, Raytheon eyes point the way.

For Airbornie Radar Brochure,
Write: Director of Marketing, Equipment Division,
Dept. D2, Raytheon Company, West Newton, Mass.

------------------------------------

ANTNN

~~r



the elements of Command Control:

Data Acquisition and Application Data Communication Data Processing and Control

The measure of any command High-speed networks that link Information must be quickly
control system is time. Success command control computers reduced and refined through
depends on how fast the system require facilities to assemble computer processing to
can close the loop between and direct masses of data. prepare it for command
detected action and counter- Time is important. IBM data decision. Here again time
action. Command control communication capabilities is paramount. IBM has solved

begins with data acquisition are evident in systems such special data processing
and ends with data application. as SABRE, a real-time activity problems with standard
Here, IBM's experience control network; and INFORMER, systems such as the 709,
encompasses subsystems for the a rugged, mobile field control installed for space vehicle

acquisition of information center. These systems employ orbit computations, and
from distant and varied communication techniques advanced systems such as the

sensing devices, and for the involving real-time data AN/FSQ 31V, in production

presentation of refined data to channels, data conversion for the Strategic Air Command
commanders for military action. and message switching. Control System.

... all systems capabilities of IBM
IBM solutions to command control requirements range in scope from antisubmarine warfare studies to Air Force

control systems like project 473L, and from the compact INFORMER to STRETCH, the world's largest computer.

From study to implementation, IBM has proved its ability to solve the problem of time in all three elements of

command control systems. Federal Systems Division, 326 East Montgomery Avenue. Rockville. Maryland



these and other book-balancing

progrcmE keynoted 7960 for fhe

AIR FORCE
ACCOUNTING AND

General Scheideckerassumedcommand

after four years as ADC Comptroller.
A graduate of West Point, Harvard
Business School, and the Air War
College, he served previously with the
Far East Air Forces and the Air Re-

a aul W. Scheidecker, USF. search and Development Command,
succeeding Brig. Gen. E. J. Hopkins,

COMMANDER, AFAFC now AMC Comptroller, at the AFAFC.

HE AIR Force Accounting and Finance Center is *Three major projects designed to reduce account-
headquarters for USAF's worldwide fiscal network. ing costs as well as to alleviate hardships caused by

As such, it is primarily a service organization- overpayments:
one whose technical supervision of accounting and (1) Hawkeye-to achieve complete and coordi-
finance matters supports America's global aerospace nated adjustment action in the individual accounts
power. of active, required, and separated Air Force mem-

Through their major air commanders, field account- bers.
ing and finance officers everywhere report to the Cen- (2) Periscope-to establish and maintain an Air
ter. It is here that accounting figures are assembled to Force-wide accounting and finance quality exami-
give a meaningful picture of the financial status of the nation program.
Air Force-so that important decisions can be made by (3) Hotline-to reduce the amount of time
the Air Staff to meet Air Force requirements through- used to feed quality data on military pay records
out the world. back to the field so that they in turn will know

Developments during FY 1960 in the technical what action to take to prevent errors.
supervision of the Air Force fiscal network included: * Extensive studies of the capabilities and limita-

* Project MAFR (Merged Accountability and Fund tions of ADPS (Automatic Data-Processing System)
Reporting), a significant systems development where- related to Center requirements resulted in the decision
by the quality of reporting disbursement data was im- to modernize the Center's data-processing capability.
proved. * AFAFC legal staff members continued to partici-

pate in the development of new legislation and the
modification of existing legislation relative to account-
ing and finance.

* The Center made substantial progress in the qual-
itv and timeliness of service to active and retired Air
Force members and their dependents, other allottees,
the Air Force as a whole, and other government agen-
cies.

Management techniques employed at the Center
through quality examination, financial-reports compila-
tion, claims adjudication, and advisory services are all
vital tools of the Air Force to control and ensure
that Air Force monies are appropriately used and
accounted for.

Finally, aiding our Air Force members in the ban-

Computers and other machines perform essential services dlingoftheirfamilyresponsibilities,theCenterac-
at AFAFC. Here staff member operates a sorting machine complishes its allotments, retired pay, and claims adju-
that separates dependents' checks into various groups. dication smoothly and effectively.-END
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This hand is on the throttle of a 4-place helicopter available now
for missile site support.

It's the Hil/er E4 - most powerful 4-place helicopter flying today. This
throttle control can summon a full 305 hp. No power derating. The trans-
mission, the rotor system, all the drive components are built to take the big
Lycoming engine's full power, full time, without restrictions. This makes the

*E4 the only U.S. 4-place helicopter with the power for vertical climb at

From the U S. Army's famous Raven gross weight... and at 820 f.p.m.
line of record-setting utility helicop- It's a helicopter from a proven line of workhorses. For instance, its sister
ters came the Hiller 12E - industry
and government's flying workhorse- ship, the Hiller 12 E, rewrote aviation records by landing and picking up

payload at 18,000 ft. on Mt. McKinley, Alaska.

It's this kind of performance that gives the E4 helicopter its wide margin
of safety.

It's the lowest cost 4-place helicopter available.

The Hiller E4 - in production, and ready now for USAF missile site support.

Designs are one thing. Deliveries another.
Both come from HI LLE R

Alreadyrolling offthe lines, the Hiller AlRCE LFrF
E4 offers proven reliability and top CORPORATION
performance to missile site support. PALO ALTO, CALIFORNIA * WASHINGTON, D.C.

Adhesive Engineering Division * San Carlos, Calif.

Be among the first to inspectthe new Hiller E4 at Exhibit 2517 during the San Francisco Convention



... and you can't go, 'cause you're a girl!" Today,
children are growing faster, and their interests cover a
wider range-from roller skates to rockets. Melpar, too,

6f S O has grown .. . with such outstanding electronic achieve-
ments as the first integrated electromagnetic reconnais-
sance system ever developed, and two of the largesta cflflO0 special purpose computer systems. At Melpar, scientists
and engineers are encouraged to apply new theories and
fresh, perceptive concepts in the development of ad-
vanced electronic techniques. If you are ready to share
in the challenge, there is an important place and un-
limited opportunity for you at Melpar.

For a copy of the descriptive Melpar brochure, which
covers Melpar's capabilities and comprehensive details
on Melpar's achievements, write to Arthur C. Weid,
Vice President, Operations, 3648 Arlington Blvd., An Arsenal of Technology
Falls Church, Virginia, in historic Fairfax County, 10 wa
miles from Washington, D. C. InL anv*C

A Subsidiary of Westinghouse Air Brake Company

MELPAR PRODUCTS: reconnaissance systems * antennas * telemetering * radar systems * potting resins * flight simulators * directionfinders * aids to navigation * fire control systems * ordnance electronics * microwave components * countermeasures systems * communications equipmentelectronic training devices * analog and digital computers * automatic testers for systems * transistorization of equipment * acoustics, audio & ultrasonicsystems * multicomponent assembly units (automation) * printed circuitry * encapsulation techniques * data handling equipment (including magnetic recorders)



President Eisenhower, Prime Minister Macmillan,

President de Gaulle,

Premier Khrushchev, and countless others stepped

ao 'lev~alcwrse mat hui eai

HEADQUARTERS
General Allen has been Commander of
Headquarters Command since last July.
le commanded NATO's Sixth Allied
Tactical Air Force from 1957-1959.
General Allen saw extensive service
in B-17s and B-24s in the Pacific
in World War II. He was pilot of one
of the few B-17s that got airborne
from Hickam Field on December 7,
1941, to search for the attackers. COMMANDER, HEADQUARTERS COMMAND

EADQUARTERS Command is the only major Air USAF, and statistical services for assigned Air Force
Force command that performs one of its primary units.
missions with a welcome mat. * Organize, train, and maintain a unit to represent

Countless foreign dignitaries cross the threshold into the Air Force at ceremonial and commemorative func-
America each year with aerial arrival at the com- tions. This includes the band and drill team.
mand's Andrews AFB near Washington, D. C. Among * Act as "housekeeper" for airmen on duty within
those who flew into Andrews this past year were Soviet the Military District of Washington, providing housing
Premier Khrushchev, British Prime Minister Macmil- and dining facilities.
lan, and French President de Gaulle. President Eisen- * Provide medical services for area armed forces
hower also flew in and out of Andrews on trips abroad personnel. The USAF Hospital at Andrews falls within
this year. the command.

The command handles the USAF share of arrival * Conduct and support AF balloon operations.
preparations and provides a suitable welcome. The * Monitor a reserve training program.
guest usually proceeds from Andrews to the capital- * Stand ready to participate, through its hospital
in the case of a top-level personage, in a motorcade. and trained personnel, in relief of disasters and other

Headquarters Command's task does not usually end domestic emergencies.
with departure of the guest from the base. The USAF Bolling AFB at the edge of downtown Washington
Band and Drill Team, both under the command, as is command headquarters. It and Andrews are the major
well as security personnel, generally take part in wel- command facilities.
coming ceremonies after a major guest has reached the Headquarters Command has administrative control
District of Columbia. of aircraft spread around the world. Personnel assigned

As the pace of foreign affairs has stepped up in re- to military missions, MAAG groups, joint staff activi-
cent years, so has the VIP traffic in and out of Andrews. ties, and such wherever they are around the globe-
Handling it sometimes seems like a full-time job in including remote locations in the Far East and Africa-
itself. But actually, this is only one duty of the multi- use command planes to meet their flying requirements.
role outfit called Headquarters Command. Others range The band, under command of Col. George S. Howard,
from ballooning to symphony concerts. includes the Symphony Orchestra, the Drum and Bugle

Here is a list of the command's main responsibilities: Corps, the Airmen of Note, and the Singing Sergeants.
* Supply aircraft for and supervise administrative These groups and the USAF Drill Team perform

and proficiency flying in the Washington area. throughout the year for the general public here and
* Provide administrative and logistics support for abroad as well as for service activities. The Symphony

Headquarters USAF and nonself-supporting Air Force Orchestra performs outdoor concerts in Washington
units in the vicinity. through the summer months. In this connection, the

* Operate the 1020th Special Activities Wing, Fort command also operates a bandsman school.
Myer, Va., to which are assigned USAF Military Mis- Last year Headquarters Command could report in
sions throughout the world. this space that the USAF Hospital, Andrews, had been

* Perform disbursing services for Headquarters (Continued on following page)
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HEADQUARTERS COMMAND CONTINUED

President Eisenhower and Soviet Premier Khrushchev view
US honor guard upon Russian leader's arrival at Andrews
AFB near Washington on visit to this country last year.

Left, a formal shot of the US Air Force Band in familiar
locale in nation's capital. Band represents USAF at man,
functions in Washington, as well as traveling over globe.

set up in 1958 and was a proud addition to the com-
mand and Air Force medicine. At present, we believe
it is becoming one of the leading hospitals in the Air

4 - Force.

Major news for the command in this past year has
been the progress of construction and expansion work
going on at Andrews. In the not-too-distant future, the
base will take over military flying now assigned to
Bolling, the Anacostia Naval Air Station that adjoins
Bolling, and Washington's National Airport.

Andrews is also the home of the Air Research and
Development Command, perhaps the most extensive
organization of its kind in the world.

USAF's 1110th Balloon Squadron, only organization
of its type in the service, is located at Goodfellow AFB,
Tex. It is under direct Headquarters Command control.

One of the command's proudest activities takes place
each year at Andrews. It is the Armed Forces Day
exhibit and demonstration for the capital area. This
year several hundred thousand persons swarmed to
the base on May 14 and 15 to view a giant collection
of military hardware and the use of same in demon-
strations by each service.

Col. William T. Smith, USAF, is Commander of the
1001st Air Base Wing, responsible for operations of
Andrews. Col. E. B. Miller, USAF, heads Bolling's
1100th Air Base Wing, and Col. George W. Johnson

~Lenat~I r onnoarV mli ion in suorI t oit I~in ig l the 1100th Support Group. Col. Lawrence P. Dash is
t SAFavIiators in capital area requires mn hours of work
o aircraft Here cpeioftit at Boling AFBon Potoac. chief of the 1020th USAF Special Activities Wing.-END
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creates new
aerial highways

Stacked aircraft in the skies over the
nation's bus airports my soon become
a problem of the pa1t. Aveo's Crosley
Division, working with the U.S. Air
1 e's Cambridge Research Center, has
developed a now, improved systemn for
directing high-density air tiafHe
accuratelY and reliahlY.

This unique solution to the air triflic
control problem is Vlcno, a ground-
operated electronic system that inploys
surveillance radarvid rcctoringtecliqui
in scheduling aireraf to touchdown.
It can work at any airport, with any
aircraft carrying a two-way radio.

With Volcan, a crowd of randomily
arriving aircraft can he converted into an
orderly, safe procession. Not only does
Voscanenhance safety in the air, but it
greatly increases the traffic-handling

capability of any airport. The flight of
as many as 24 airraft can be directed

K at one time withi olsecon and up to
120 landings and take-offs-one everv
30 seconds-can be made in an hour.

-olscahasundergone complete sstiins
testing, and is about to be installed at
Atlantic City for careful and extensive
field testing under (direction of tle
Federal Aviation Agency and the
U.S. Air Force.

Forfurther information0 on olcoan writc:
Director of Marketing, Crodey Division,
Avco Corporation, Cincinnati 25, Ohio.

Arc*
Acrosey.



4L
Ass't Secretary of the Air

Force, Financial Management
Lyle S. Garlock

5
Ass't Secretary of the

AieFo psecnd Administrative Ass't

Courtland D. Perkins John J. McLaughlin

6
Ass't Secretary of the

Air Force, Materiel 10
PhilipBTaylor General Counsel,

Department of the Air Force
Max Golden

Secretary of the Air Force Under Secretary of the
DudleyCSharp Air Force

Dr. Joseph V. Charyk 1

A1
Special Ass t for Installations Office of Legislative Liaison

DeJohnM.Ferry Director
JohnM. FrryMaj. Gen.

Thomas C. Musgrave, Jr.

3
Deputy for Requirements

Philip F. Hilbert

8 A 12
Special Ass't for Manpower, Office of Information Services

Personnel, and Director
Reserve Forces Maj. Gen. Arno H. Luehman

Lewis S. Thompson
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Ass't Chief of Staff,
Guided Missiles

Brig. Gen. Milton B. Adams

Air Force Commanders in Special Assignments

24 Scientific Advisory lurd
Chairman

Ass't Chief of Staff, LL Gen. Donald L Putt,Intelligence USAF (Ret.)
Maj. Gen. James H. Walsh

13 L 14 15 A 16
Chairman of the North American Supreme Allied Commander, Alaskan Command

Joint Chiefs of Staff Air Defense Command Europe Commander in Chief
Gen. Nathan F Twining Commander in Chief Gen. Lauris Norstad Lt. Gen. Frank A. Armstrong

Gen. Laurence S. Kuter Hq. Paris, France Hq. Elmendorf AFB, Alaska
Hq. Ent AFB, Colo.

25 P2
Asst Chief of Staff,

Reserve Forces
Maj. Gen. Robert E. L. Eaton

Chief of Staff Vice Chief of Staff Ass't Vice Chief of Staff
Gen. Thomas D. White Gen. Curtis E. LeMay Maj. Gen.

Richard M. Montgomery

269
Chief, Operations Analysis

Carroll L Zimmerman 30.
rvThe Surgeon General

Maj. Gen..Oliver K. Niess

it 19 20 a A
Chief Scientist, USAF Director of Secretary of the Air Staff
Or. Alexander H. Flax Administrative Services Co.JohnA.BrooksII27

Col. James L Tarr The inspector General
Lt. Gen. Joseph F. Carroll

An AIR FORCE Magazine Photochart

(As of August 15, 1960)

28 4 AJ
The Judge Advocate General
Maj. Gen. Albert M. Kuhfeld
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31 t 32  33 a 34 35-.AV,
Comptroller of the Air Force Deputy Comptroller of the Ass't Comptroller of the Auditor General Director of

Lt. Gen. William D. Eckert Air Force Air Force Maj. Gen. Accounting and Finance
William B. Petty Maj. Gen. Albert T. Wilson William P. Farnsworth Brig. Gen. Joseph F. Delaney

39 40 A 4142 0 43
Deputy Chief of Staff, AN't Deputy Chief of StaiN Ass't DCS for Director of Director of

Development Maj. Gen. Victor R. Haugen Nuclear System Development Programming Development Planning
Lt. Gen. Roscoe C. Wilson Brig. Gen. Irving L. Branch Col. John R. V. Dickson Maj. Gen. William B. Keese

47 48  A 49 50M 51
Deputy Chief of Staff, Ass't Deputy Chief of Staff Ass't for Mutual Security Director of Logistics Plans Director of

Materiel Maj. Gen. William 0. Senter Maj. Gen. Brig. Gen. Paul L Barton Maintenance Engineering
Lt. Gen. Mark E. Bradley, Jr. Donald R. Hutchinson Maj. Gen. T. Alan Bennett

56 57 58 59 60
Deputy Chief of Staff, Ass't Deputy Chief of Staff Ass't for Weather Director of Civil Engineering Director of

Operations Maj. Gen. Howell M. Estes, Jr. Col. James T. Seaver, Jr. Ma. Gen. Augustus M. Minton Telecommunications
Lt. Gen. Dean C. Strother Maj. Gen. Harold W. Grant

64 65 67 (a 68 a
Deputy Chief of Staff, Chief of Air Force Chaplains Director of Civilian Director of Military Personnel Director of

Personnel Maj. Gen. Terence P. Finnegan Personnel Maj. Gen. Albert P. Clark Personnel Planning
Lt. Gen. Truman H. Landon John A Watts Maj. Gen. Elvin S. Ligon

72 73 74 75
Deputy Chief of Staff, Ass't Deputy Chief of Staff Ass't for Coordination Ass't for National Ass't for
Plans and Programs Maj. Gen. Cecil H. Childre Brig. Gen. Noel F. Parrish Security Council Affairs Western Hemisphere Affairs

Lt. Gen. John K. Gerhart Col. John L Weber Maj. Gen. Thomas C. Darcy
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36 3 7 38
Director of Director of Budget Director of

Statistical Services Maj. Gen. Robert J. Friedman Management Analysis
Col. George H. Krieger Col. Elbert D. Reynolds

An AIR FORCE Magazine Photochart
(As of August 15, 1960)

44.45 46
Director of Director of Ass't for

Research and Technology Systems Development Foreign Developments
8rig. Gen. Ralph L. Wassell Maj. Gen. Marvin C. Demler Col. Willis F. Chapman

52 53 5 5 55
Oirector of Materiel Programs Director of Procurement Su Oraectorvof Director of Transportation

Brig. Gen. Carl W. Andrews and Production pply and Services
Col. Marion C. Smith Brig. Gen. Melvin F. McNickleBrig.Gen.EarlC.Hediund

(As of September 1, 1960)

61 62. 63
Director of Director of Director of OperationsManpower and Organization Operational Requirements Maj. Gen. Sam W. AgeeMaj. Gen. Thomas J. Gent,Jr. Maj.Gen. Bruce K. Holloway

69 . 70
Director of Personnel Women in the Air Force

Procurement and Training Director
Maj. Gen. James V. Edmundson Col. Emma Jane Riley

76 77
Director of Plans Director of Programs

Maj. Gen. Hewitt T. Wheless Maj.Gen. Prescott M. Spicer
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Strategic Air Command
Commander in Chief

Air Defense Command Alaskan Air Command Gen. Thomas S. Power
It. Gen. Joseph H. Atkinson Maj. Gen. Conrad F. Necrason Hq. Offutt AFB, Neb.

Hr Ent AFB, Colo. Hq. Elmendorf AFB, Alaska

United States Air Forces
in Europe'

CommanderinChief
Gen- Frederic H. Smith, Jr.

Air Training Command Caribbean Air Command
It, Gen. James E. Briggs Maj. Gen.
hQ Randolph AFB,Tex. Leland S. StranathanTe. Q Albrook AFB, Balboa, C.2.98

Hq (Rear), Lindsey Air Station,
Wiesbaden, Germany

Hq. (ADVON),
Ramstein AB, Germany

Air Research and Air University
Development Command It. Gen. Walter E. Todd
Gen. Bernard A. Schriever Hq. Maxwell AFB, Ala.
HQ. Andrews AFB Md. 102

Pacific Air Forces
Commander in Chief

Gen. Emmett 0'Donnell, Jr.
Hq. Hickam AFB, Oahu, Hawaii

81 87
Air Materiel Command United States

Air force Academy
Gen. Samuel E. Anderson Superintendent

ri. Wright-Patterson AFB, Ohio Maj. Gen. William S. Stone 106 All
Colorado Springs, Colo. Tactical Air Command

Gen. Frank F. Everest
Hq. Langley AFB, Va.

Militar Air Iransport Service Air Force Accounting and
Finance Center

1t. Gen. Joe W. Kelly, Jr. Brig. Gen.
Hq. Scott AFB, 11. Paul W Scheidecker

Denver, Col.
An AIR FORCE
Magazine Photochart

(As of August 15, 1960) 77% 1
Continental Air Command

Lt. Gen. William E. Hall
Hq. Mitchel AFB, N. Y.

A,9
Headquarters Command USAF Security Service

Maj. Gen. Brooke E. Allen Maj. Gen. Millard Lewis

Wash ing ,0. H. San Antonio, Tex.
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9orce 93 A 94
2d Air Force 8th Air Force 15th Air Force 16th Air Force

Lt.Gen. JohnP.McConnell Lt.Gen.WalterC.Sweeney,Jr. Lt. Gen. Archie J. Old, Jr. Maj. Gen. John D. Ryan
Hq. Barksdale AFB, La. Hq. Westover AFB, Mass. Hq. March AFB, Calif. Hq. Torrejon AB, Spain

Nis
95 96 97

1st Missile Division 3d Air Division 7th Air Division
Maj. Gen. David Wade Maj. Gen. John M. Reynolds Maj.Gen.CharlesB.Westover

Hq. Vandenberg AFB, Calif. Hq. Andersen AFB, Guam Hq. South Ruislip, England

3d Air Force 17th Air Force 322d AirDivision
Maj. Gen. Ernest Moore Maj. Gen. Henry R. Spicer Col. TarletonH. WatkinsHq. South Ruislip, England Ramstein AB, Germany Evereux/Fauville ABFrance

103t 10410 r

5th Air Force 13th Air Force 315th Air Division
Lt. Gen. Robert W. Burns Ma.Gen.ThomasS.Moorman (Combat Cargo)

HQ.Fucu Ar tatonJapn Q. lar AF, uzoP.. rig.Gen.Theodore G.KershawHq.ClarkAFB, Hq. Tachikawa-AB, Japan

107 08 109
9th Air Force 12th Air Force 19th Air Force

Maj. Gen. David W.Hutchison Maj.Gen.KarlTruesdelljr. Maj. Gen. Maurice A. Preston
Hq. Shaw AFB, S. C. Hq. Waco, Tex. Hq.Seymour JohnsonAFB,N.C.

111 11213
1st Reserve Region 2d Reserve Region 3d Reserve Region

Col. Charles W. Bicking Brig. Gen. Felix L. Vidal Maj. Gen. Chester E. McCarty
Hq. Mitchel AFB, N. Y. Hq. Andrews AFB, Md. Hq. Robins AF8, Ga.

114 115
4th Reserve Region 5th Reserve Region 6th Reserve Region

Brig. Gen. WilliamK.Skaer Maj.Gen.Harold R.Maddux Maj. Gen. Sory Smith
Hq. Randolph AFB, Tex. Hq. Selfridge AFB, Mich. Hq. Hamilton AFB, Calif. 215
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Chief of the US Highest Rank Title as Held Office Harold C. Stuart. . ................ Oct. 17, 1949-May 24, 1951
Air Arm Attained Commander From-to Roswell L. Gilpatric ........ ........ May 25, 1951-Oct. 29, 1951

James Allen Brig. Gen. Chief Signal Aug. 1, 1907 Edwin V. Huggins . . .............. Nov. 29, 1951-Jan. 20, 1953
Officer Feb.13,1913 Roger Lewis ................... April 3, 1953-Sept. 30, 1955

George P. Scriven Brig. Gen. Chief Signal Feb. 13, 1913 Dudley C. Sharp ....... . . Oct. 1, 1955-Jan. 31, 1959
Officer Feb. 13, 1917 Philip B. Taylor. . ........... April 16, 1959-

George 0. Squier Maj. Gen. Chief Signal Feb. 14, 1917
Officer May 20, 1918* Assistant Secretary, Research & Development

William L. Kenly Maj. Gen. Chief, Div. of May 20, 1918 Trevor Gardner March 1, 1955-Feb. 11, 1956
Military Aeronautics Dec. 22, 1918 Richard E. Horner Feb. 20, 1956-May 31, 1959

Charles T. Menoher Maj. Gen. Chief of the Dec. 23, 1918 Dr. Joseph V. Charyk June 10, 1959-Jan. 27, 1960
Air Service Oct.4,1921 Dr. Courtland D. Perkins .. . April 25, 1960-

Mason M. Patrick Maj. Gen. Chief of the Oct.5, 1921
Air Service July 1, 1926 Assistant Secretary, Manpower, Personnel, & Reserve

Chief of the July 2, 1926 Forces
Air Corps Dec. 12, 1927 David H. Smith Oct. 19, 1954-Jan. 31, 1959

James E. Fechet Maj. Gen. Chief of the Dec. 14, 1927
Air Corps Dec. 19, 1931 Special Assistant, Manpower, Personnel & Reserve

Benjamin D. Foulois Maj. Gen. Chief of the Dec. 19, 1931 Forces
Air Corps Dec. 21, 1935 LwsS hmsn ....... Arl6 99

Oscar Westover Maj. Gen. Chiefcofrthe Dec. 5 Lewis.Thompson April6,1959-

Air Corps Sept. 21, 1938 Chief Scientist
HenryH.Arnold Gen, of the Chief of the Sept. 29, 1938

Air Force Air Corps June 30, 1941 Dr. Louis N. Ridenour Sept. 11, 1950-Aug. 31, 1951
Chief of the June 30, 1941 Dr. David T. Griggs Dec. 12, 1952-June 30, 1953

Army Air Forces Mar. 8, 1942 Dr. Chalmers W. Sherwin Feb. 1, 1954-Jan. 31, 1955
Cmdg. Gen., Mar. 9, 1942 Dr. H. Guyford Stever Feb. 1, 1955-July 31, 1956

Army Air Forces Feb.28,1946 Dr. Courtland D. Perkins Aug. 1, 1956-July 31, 1957
Carl Spaotz General Cmdg. Gen., Mar. 1, 1946 Dr. George E. Valley Sept. 1, 1957-Dec. 31, 1958

Army Air Forces Sept. 25, 1947 Dr. Joseph V. Charyk Jan. 1, 1959-June 9, 1959
Chief of Staff, Sept. 26, 1947 Dr. Alexander H. Flax Sept. 30, 1959-

USAF Apr. 30,1948
HoytS.Vandenberg General ChiefofStaff, Apr.30,1948 Deputy Chief of Staff, Plans and Programs

USAF June 30, 1953 Lt. Gen. John K. Gerhart.. July 1, 1957-
Nathan F. Twining General Chief of Staff, June 30, 1953

USAF June 30, 1957 Deputy Chief of Staff, Operations
Thomas D. White General Chief of Staff, July 1, 1957 Lt. Gen. Lauris Norstad ... Oct. 10, 1947-March 1, 1950

USAF present Lt. Gen. Idwal H. Edwards. March 1, 1950-July 27, 1951
'On this date, Aeronautics was removed from Signal Corps jurisdiction. Lt. Gen. Thomas D. White. July 29, 1951-June 30 ,1953

Lt. Gen. Earle E. Partridge June 30 1953-March 25, 1954
Lt. Gen. Frank F. Everest. .. April 1, 1954-June 30, 1957

SecretarY of Defense Lt. Gen. William H. Turner July 1, 1957-June 30, 1958

James V. Forrestal .... ... Sept. 18, 1947-March 27, 1949 Lt.Gee.DeanC.Strother July1,1958-
Louis Johnson March 28, 1949-Sept. 19, 1950
George C. Marshall Sept. 21, 1950-Sept. 12, 1951 Deputy Chief of Staff, Personnel
Robert A. Lovett Sept. 17, 1951-Jan. 20, 1953 Lt.Gee. Idwal H. Edwards Oct. 10, 1947-March 1, 1950
Charles E. Wilson Jan. 28, 1953-Oct. 8, 1957 Lt. Gen. Richard E. Nugent March 1, 1950-Aug. 31, 1951
Neil H. McElroy Oct. 9, 1957-Dec. 1, 1959 Maj. Gen. Emery S. Wetzel .. .. . Aug. 31, 1951-Oct. 29, 1951
Thomas S. Gates, Jr. Dec. 2, 1959- Lt. Gen. Laurence S. Kuter . . Oct. 29, 1951-April 14, 1953

Lt. Gen. Emmett O'Donnell, Jr. May 1, 1953-July 31, 1959

Assistant Secretary of War for Air Lt. Gen. Truman H. Landon . Aug. 1, 1959-

F. Trubee Davison July 16, 1926-March 2, 1933 Deputy Chief of Staff, Materiel
Robert A. Lovett. April 10, 1941-Dec. 8, 1945 Lt. Gen. Howard A. Craig ..... Oct. 10, 1949-Sept. 15, 1949Stuart Symington Jan. 31, 1946-Sept. 17, 1947 Maj. Gen. Kenneth B. Wolfe Sept. 16, 1949-June 30, 1951

Maj. Gen. Carl A. Brandt July 1,1951-July 15, 1951
Secretary of the Air Force Lt. Gen. Orval R. Cook ........... July 16, 1951-March 31, 1954
Stuart Symington Sept. 18, 1947-April 24, 1950 Lt. Gen. Bryant L. Boatner .......... April 1, 1954-May 9, 1955
Thomas K. Finletter April 24, 1950-Jon. 19, 1953 Lt. Gen. Clarence S. Irvine... . May 10, 1955-April 30 ,1959
Harold E. Talbott ... Feb. 4, 1953-Aug. 1, 1955 Lt. Gen. Mark E. Bradley, Jr.. .. May 1, 1959-
Donald A. Quarles .. . Aug. 15, 1955-May 1, 1957
James H. Douglas May 1, 1957-Dec. 10, 1959 Deputy Chief of Staff, Development
Dudley C. Sharp Dec. 11, 1959- Maj. Gen. Gordon P. Saville .. Jan. 23, 1950-July 2, 1951

Maj. Gen. Donald L. Putt July 2, 1951-Nov. 13, 1951
Under Secretary of the Air Force Lt. Gen. Laurence C. Craigie Nov. 14, 1951-April 14, 1954
Arthur S. Barrows......... . . Sept. 26, 1947-April 21, 1950 Lt. Gen. Donald L. Putt ............ April 15, 1954-June 30, 1958
John A. McCone ........... . June 15, 1950-Oct. 9, 1951 Lt. Gen. Roscoe C. Wilson ......July 1, 1958-
Roswell L. Gilpatric . Oct. 29, 1951-Feb. 15, 1953
James H. Douglas ......... April 3, 1953-May 1, 1957 Judge Advocate General
Malcolm A. Macintyre. . June 5, 1957-July 3, 1959 Maj. Gen. Reginald C. Harmon Sept. 18, 1948-March 31, 1960
Dudley C. Sharp.... Aug. 3, 1959-Dec. 10, 1959 Maj. Gen. Albert M. Kuhfield. April 1, 1960-
Dr. Joseph V. Charyk Jan. 28, 1960-

Surgeon General
Assistant Secretary, Financial Management Maj.Gen. M.C. Grow ....... Oct. 10, 1947-Nov. 30, 1949
Eugene M. Zuckert... . ...... Sept. 26, 1947-Feb. 24, 1952 Maj. Gen. Harry G. Armstrong ........ Dec. 1, 1 9 49 -July 1, 1954
James T. Hill -.............. July 5, 1952-Jan. 20, 1953 Maj. Gen. Dan C. Ogle. . ......... July 15, 1954-Nov. 30, 1958
H. Lee White . .... Feb. 17, 1953-July 2, 1954 Maj. Gen. Oliver K. Niess ........... Dec. 1, 1958-
Lyle S. Garlock . . . Aug. 23, 1954-

Chief of Chaplains
Assistant Secretary, Materiel Maj. Gen. Charles I. Carpenter ...... Dec. 26, 1945-Aug. 20, 1958
Cornelius V. Whitney Sept. 26, 1947-April 11, 1949 Maj. Gen. Terence P. Finnegan ........ Aug. 21, 1958-
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Comptroller Continental Air Command (CONAC)
Lt. Gen. Edwin W. Rawlings ........ Nov. 15, 1946-July 27, 1951 Established Dec. 1, 1948.
Lt. Gen. Charles B. Stone, III . ........ July 28, 1951-Dec. 14, 1955 Lt. Gen. Ennis C. Whitehead. ........ . April 5, 1949-Jan. 1, 1951Lt. Gen. Manuel J. Asensio ........... Dec. 15, 1955-Jan. 31, 1960 Maj. Gen. Willis H. Hale ............... Jan. 1, 1951-Feb. 18, 1952Lt. Gen. William D. Eckert ............... Feb. 1, 1960- Lt. Gen. Leon W. Johnson .............. Feb. 18, 1952-Dec. 14, 1955

Lt. Gen. Charles B. Stone, III ........... Dec. 15, 1955-June 30, 1957Inspector General Lt. Gen. William E. Hall .. ............... July 1, 1957-
Maj. Gen. Hugh J. Knerr ............... Jan. 2, 1948-Sept. 16, 1949
Lt. Gen. Howard A. Craig ............. Sept. 16, 1949-July 30, 1952 Air University (AU)
Lt. Gen. Bryant L. Boatner ......... July 31, 1952-March 31, 1954 Established as AAF School of Applied Tactics, Nov. 1, 1943; redesig-Lt. Gen. Truman H. Landon ........... April 1, 1954-June 20, 1956 noted as Army Air Forces School, June 1, 1945; and redesignated as AirLt. Gen. Elmer J. Rogers, Jr. ..... .June 21, 1956-Feb. 1, 1960 University, March 12, 1946.
Lt. Gen. Joseph F. Carroll ..... ... Feb. 2, 1960- Maj. Gen. Muir S. Fairchild. .... March 15, 1946-May 17, 1948

Maj. Gun. Orvil A. Anderson..... ..... May 17,l19 4
8-Oct. 15, 1948Strategic Air Command (SAC) Gn. George .Kenney .... ........ Oct.16, 9 48-July27,1951

Established March 21, 1946. Lt. Gen. Idwal H. Edwards .......... July 28, 1951-Feb. 28, 1953Gen. George C. Kenney . . . April 21, 1 9 46-Oct. 15, 1948 Maj. Gen. John DeF. Barker ........ March 1, 1953-April 14, 1953Gen. Curtis E. LeMay. .. ......... Oct. 16, 1948-June 30, 1957 Lt. Gen. Laurence S. Kuter . April 15, 1953-May 31, 1955
Gen. Thomas S. Power ........... July 1, 1957- Maj. Gen. Dean C. Strother . .June 1, 1955-June 30, 1958

Lt. Gen. Walter E. Todd ..... . July 15, 1958-Air Defense Command (ADC)
Established March 21, 1946; reassigned to Continental Air Command, USAF Academy (USAFA)
Dec. 1, 1948; discontinued July 1, 1950; and reestablished as a major Established July 27, 1954. Headquarters activated Aug. 14, 1954.air command Jan. 1, 1951. It. Gun.Hubert R. Harmon ..... Aug. 14, 1954-July 31, 1956
t.Gen.George E. Strateeyer. .......... March 1946-April 1949 Maj.Gen. James E.Brigg . . . July 1, 1956-July 30,1959Maj. Gen. Gordon P. Saville .......... .... Sept. 1 9 49-Dec. 1950 Maj. Gen. William S. Stone Aug. 1, 1959-Lt. Gen. Ennis C. Whitehead. ......... Jan. 1, 1951-July 31, 1951

Gn. BenjamindW.Chidlaw ........... Aug. 1, 1951-May 31, 1955 Headquarters Command, USAF (HQC)Ma. Gen.FredericH. Smith, Jr ........ June1,1955-July 19, 1955 Established as Boiling Field Command, Dec. 15, 1946; and redesignatedGen. Earle E.Partridge ........... July20, 9
55-Sept. 16, 1956 as Headquarters Command, USAF, March 17, 1948.Lt.Gen.Joseph H.Atkinson.........Sept.17, 1956- Brig. Gen. Morris J. Lee . Oct. 2, 1950-June 1, 1952

Brig. Cen. Stoyte 0. Ross June 14, 1952-July 4, 1956Tactical Air CommandTAC) Maj. Gen. Reuben C. Hood, Jr.. .... . .Aug. 1, 1956-June 30, 1959
Established March 21, 1946; reassigned to Continental Air Command, Maj.Gen.Brooke E. Allen . ... Aug. 3, 1959-
Dec. 1, 1948; relieved of assignment to Continental Air Command and
designated a major air command, Dec. 1, 1950. Alaskan Air Command (AAC)t. Gen. R.Quesada ..... .... March 21, 1946-Nov. 23, 1948 Activated Alaskan Air Force, Jan. 15, 1942; redesignated as Eleventh AirMaj. Gen. Robert . Lee ........... Dec. 24, 1948-June 20, 1950 Force, Feb. 5, 1942; and redesignated as Alaskan Air Command, Dec.Maj Gen. Glenn 0. Barcus ............ July 17, 1950-Jan. 25, 1951 21,195
Gen. John K. Cannon........an.,25, 1951-March 31, 1954 21, 1945.
Gen. John P. Weando... Japi , 195-Jl 31, 1959 Maj. Gen. Frank A. Armstrong, Jr. .. Feb.20, 1949-Jan. 9, 1951Gen. 0. .Weyland............... April 1, 1954-July31, 1959 Maj. Gen. William D. Old Jan. 10, 1951-Nov. 30, 1952Gen.FrankF. Everest....... ...... Aug. 1, 1959- Maj. Gen. George A. Acheson Feb. 26, 1953-Feb. 14, 1955
AirLTraining Command(ATC) t. Gen. Joseph H. Atkinson. ........ Feb. 24, 1955-July 16, 1956Air Tainig Com and ATC)Lt. Gen. Frank A. Armstrong, Jr..... July 17,l19

56-Oct. 24, 1956Established as ArmyAir ForcesTraining Command, July 7, 1943, and Maj.Gen. James . Davies . Oct.24, 1956-June27, 1957redesignated as Air Training Command, July 1, 1946. Lt. Gen. Frank A. Armstrong, Jr. .June 27, 1 9
57-Aug. 31, 1957Lt. Gen. John .Cannon... .......... cApril 1

9
46-Oct. 15, 1948 Brig. Gen. Kenneth H. Gibson Sept. 1, 1957-Aug. 24, 1958t,. Gen. Robert . Harper ........... c. Jul 15, 1948-June 30, 1954 Maj. Gen. Conrad F. Necroson Aug. 14, 1958-Maj. Ge. Glenn 0. Barcus, ............ July 1, 1954-July 25, 1954

Lt. Gen. Charles T. Myers . . ............ July 26, 1954-July 31, 1958 CaribbeanAirCommand(CAIRC)
Lt. Gen. Frederic H. Smith, Jr............. Aug. 1, 1

9 58-July 31, 1959
Lt. Gen. James E. Briggs ............. A... Aug. 1, 1959- Activated Panama Canal Air Force, Nov. 20, 1940; redesignated as

Caribbean Air Force, Aug. 5, 1941; redesignated as Sixth Air Force,
Air Research & Development Command (ARDC) Feb. 5, 1942; redesignated as Caribbean Air Command, July 31, 1946;
Established as Research and Development Command, Jan, 23, 1950; and assumed powers, missions, functions, and responsibilities of Antilles
redesignated as Air Research and Development Command, Sept. 15, Air Command, July 31, 1946.
1950, and assumed powers, missions, functions, and responsibilities of Brig. Gen. Emil C. Kiel ... . Nov. 1950-July 1953
the Air Force Special Weapon Center (formerly Special Weapons Com- Maj. Gen. Reuben C. Hood,Jr. Aug. 1953-July 1956
mand), April 1, 1952. Maj. Gen. Truman H. Landon Aug. 1 956-July 1959
Maj. Gen. David M. Schlatter. ....... Feb. 1, 1950-June 24, 1951 Maj. Gee.LelandS.Stranathan Aug. 1959-
Lt. Gen. Earle E. Partridge ......... June 24, 1951-June 20, 1953Lt. Gen. DonaldL. Putt.......June 30, 1953-April 14, 1954 US Air Forces inEurope (USAFE)
Lt. Gen. Thomas S. Power. ........ April 15, 1954-June 30, 1957 Activated Eighth Air Force Jan. 28, 1942; redesignated as United States
Maj. Gen. JohnW. Sessums, Jr........ July 1, 1957-July 31, 1957 Strategic Air Forces in Europe, March 1, 1944; redesignated as US Air
Lt. Gen. Samuel E. Anderson .... . Aug. 1, 1957-March 9, 1959 Forces in Europe, Aug. 7, 1945.
Maj. Gen. John W. Sessums, Jr. March 10, 1959-April 23, 1959 Lt. Gen. John K. Cannon. ... .......... Oct. 1948-Jan. 1951
Lt. Gen. Bernard A. Schriever ......... April 25, 1959- Gen. Lauris Norstad ... . ................ Jan. 1951-July 1953

Lt. Gen. William H. Tunner ............... July 1953-June 1957
Air Materiel Command (AMC) Gen. Frank F. Everest .............. July 1, 1957-July 31, 1959
Established July 17, 1944, as AAF Materiel and Services; redesignated Gen. Frederic H. Smith, Jr...... ...... Aug. 1, 1959-
as AAF Air Technical Service Command, Aug. 31, 1944; redesignated
as Air Technical Service Command, July 1, 1945; and redesignated as Pacific Air Forces (PACAF)
Air Materiel Command, March 9, 1946. Activated Far East Air Forces (FEAF), Aug. 3, 1944; redesignated as
Gen. Joseph T. McNarney............ Oct. 1, 1

947-Sept. 1, 1949 Pacific Air Command, US Army, Dec. 6, 1945; redesignated as Far East
Lt. Gen. Benjamin W. Chidlaw ..... Sept. 1, 1949-July 24, 1951 Air Forces, Jan. 1, 1947; and redesignated Pacific Air Forces effective
Gen. Edwin W. Rawlings. July 28, 1951-Feb. 28, 1959 July 1, 1957.
Gen. Samuel E. Anderson. March 10, 1959-

FEAF
Military Air Transport Service (MATS) Lt. Gen. George E. Stratemeyer April 26, 1949-May 20, 1951
Established June 1, 1948, assuming all active units of the discontinued Lt. Gen. Earle E. Partridge .......... May 20, 1951-June 9, 1951
Air Transport Command and Air Transport Service; and assumed powers, Gen. 0. P. Weyland .............June 10, 1951-March 25, 1954
missions, functions, and responsibilities of Air Pictorial Service, April Gen. Earle E. Partridge ............ March 26, 1954-May 31, 1955
16, 1952. Gen. Laurence S. Kuter ............ June 1, 1 9 55-June 30, 1957
Lt. Gen. Laurence S. Kuter .... June 1, 1

9 4
8-Oct. 28, 1951

Lt. Gen. Joseph Smith..... .... Nov. 15, 1951-June 30, 1958 PACAF
Lt. Gen. William H. Tunner .......... July 1, 1958-May 31, 1960 Gen. Laurence S. Kuter ............ July 1, 1957-July 31, 1959
Lt. Gen. Joe W. Kelly, Jr. ....... June 1, 1960- Gen. Emmett O'Donnell, Jr...... ...... Aug. 1, 1959-
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AIR FORCE

WINNERS of

the

Here is a roll call of the forty-seven men of the Air Force and predecessor services
who have been awarded the Congressional Medal of Honor, the nation's highest deco-
ration. The Congressional Medal of Honor is awarded for gallantry and intrepidity beyond
the call of duty and at conspicuous risk of death in conflict with an enemy of the United
States. It should not be confused with specially enacted congressional medals, which are
not, properly speaking, Congressional Medals of Honor.

WORLD WAR I DEMAS THURLOW CRAW, colonel, Air Corps, and PIERPONT MORGAN
HAMILTON, major, Air Corps. These two officers volunteered to go ashore

ERWIN R. BLECKLEY, 2d lieutenant, Field Artillery, and HAROLD ERNEST in an assault landing craft in the Allied landings in French Morocco,
GOETTLER, Ist lieutenant, Air Service. In action with the enemy near North Africa, on November 8, 1942 for the purpose of contacting the
Binarville, France, October 6, 1918, Lieutenant Goettler, pilot, and Lieu- French commander with a view to ending hostilities. Once ashore, they
tenant Bleckley, observer, took part in a hazardous aerial supply drop headed for French headquarters in a small truck through enemy-held
to an encircled Army division in the Argonne Forest. They made two trips, territory. As they neared their destination, a heavy burst of machine-gun
both under violent and direct enemy fire. The second time, coming in at fire was delivered from a concealed position, killing Colonel Crow in-
treetop level to drop the supplies accurately, the plane was brought down stantly. Major Hamilton, captured, was credited with completing the mis.
by enemy rifle and machine-gun fire. Lieutenant Bleckley was killed in- sion and bringing about a cessation of hostilities in French Morocco.
stantly.

JAMES H. DOOLITTLE, lieutenant colonel, Air Corps, led World War II's
FRANK LUKE, JR., 2d lieutenant, Air Service. Near Murvaux, France, on first aerial raid on the Japanese home islands, a daring long-distance
October 6, 1918, having scored several kills on enemy aircraft in the strike by Air Corps B-25 bombers launched from the deck of the Navy
preceding weeks, he voluntarily went on an aerial patrol against enemy aircraft carrier Hornet on April 18, 1942. Five days later he was promoted
observation balloons. In attacking the balloons, three of which he shot to brigadier general.
down, he came under attack himself from eight enemy planes and ground
batteries. Severely wounded, he descended to minimum altitude and opened HENRY EUGENE ERWIN, staff sergeant, Air Corps, was radio operator of
fire on enemy ground troops, killing six and wounding others. Finally a B-29 raiding Japan on April 12, 1945. One of his duties was dropping
forced down and surrounded by the enemy, he refused to surrender, but phosphorous smoke bombs to aid in assembling the planes over target.
drew his pistol and defended himself until he fell dead from a chest One exploded in the launch chute and shot back into the plane, explod-
wound. ing in Sergeant Erwin's face and blinding him. Realizing the plane was

in danger from the smoking white-hot bomb, though blinded and in ex-
EDWARD VERNON RICKENBACKER, 1st lieutenant, Commanding Officer, cruciating pain, he picked the bomb up and crawled through the plane
94th Aero Squadron, Air Service. Near Billy, France, September 25, 1918, to a window. After throwing the bomb out, he fell on the floor in flames.
on a voluntary air patrol over the front lines, he attacked seven enemy
planes, five Fokker fighter types and two Halberstadt bomber types. Dis- ROBERT EDWARD FEMOYER, 2d lieutenant, Air Corps, navigator. Severely
regarding the fact that he was impossibly outnumbered, he dived on them, wounded on a raid over Germany on November 2, 1944, Lieutenant
shooting down one Fokker and one Halberstadt and dispersing the re- Femoyer asked to be propped up so that he could see his charts and
maining aircraft. instruments and navigate his aircraft home to England. Refusing sedation,

he worked in very severe pain for two and one-half hours until the lone

WORLD WAR II aircraft was approaching its base. He died shortly after being removed
from the plane.

ADDISON EARL BAKER, lieutenant colonel, Air Corps, led the 93d Bom-
bardment Group (H) in the low-level attack on the Ploesti, Romania, oil DONALD JOSEPH GOTT, Ist lieutenant, Air Corps, and WILLIAM EDWARD
fields on August 1, 1943. During approach to target, his plane was hit by METZGER, JR., 2d lieutenant, Air Corps. A B-17 of which Lieutenant Gott
antiaircraft fire, badly damaged, and set afire. Rather than jeopardize was pilot and Lieutenant Metzger copilot was badly damaged on a raid
the attack, he held formation although the terrain was suitable to an over Germany November 9, 1944. Three engines were damaged beyond
emergency landing. After the attack, he attempted to gain altitude to allow repair. Pilot Gott decided to try to reach Allied territory, however, rather
his crew to bail out, but the plane crashed in flames, than bail out, because one crewman was too badly wounded to jump.

Back over friendly territory, he ordered the crew to parachute; shortly
RICHARD IRA BONG, major, Air Corps, although assigned 

t
o duty as a after they did, with copilot Metzger refusing and remaining at his side,

gunnery instructor and neither required nor expected to engage in combat, the plane exploded and burned, killing pilot, copilot, and wounded crew-

at his own request took part in repeated combat missions in the South man.
Pacific from October 10 to November 15, 1944, shooting down eight
enemy aircraft in that period. The missions included sorties over Balik- JAMES HOWELL HOWARD, major, Air Corps. As leader of a P-51 fighter

papan, Borneo, and the Leyte area of the Philippines. group supporting a bomber attack on Germany on January 11, 1944,
Major Howard was separated from his formation amid action against

HORACE SEAVER CARSWELL, JR., major, Air Corps, piloting a B24 numerous enemy fighters. Alone, he singlehandedly pressed home attacks
lauche aoneplae ttak n aJapnee cnvo i th SutChn against thirty enemy planes for more than half an hour, destroying four

Sea, numbering twelve merchant ships and two warships on the night enemy planes and damaging others through the day.
of October 26, 1944. Against heavy antiaircraft fire, he scored two hits LLOYD HERBERT HUGHES, 2d lieutenant, Air Corps, was pilot of a heavyon a tanker and a near miss on a warship before being driven off badly bomber in the Ploesti, Romania, oil-field raid of August 1, 1943. His planedamaged. Major Carswell took the plane, with two engines gone, back was heavily damaged by antiaircraft fire on the way to target and wasover China and. ordered the crew to boil out. One crewman's parachute, streaming gasoline from bomb bay and left wing. With full knowlege
however, was ripped by enemy fire, preventing him from jumping. Major that flames from the burning oil field below would probably set thisCarswell stayed with the plane to attempt a crash landing and save the gasoline afire, he proceeded to the attack. After bomb release, the craftcrewman. Both died when the aircraft, a third engine out of action, crashed in flames.
crashed.

JOHN LOUIS JERSTAD, major, Air Corps, although he had completed his
FREDERICK WALKER CASTLE, brigadier general, Commander, 4th Bombard- required share of combat missions, volunteered to lead his heavy-bomber

- ment Wing. Eighth Air Force, headed a 2,000-plane strike against Ger- group in the raid on the Ploesti, Romania, oil fields on August 1, 1943.
many on December 24, 1944. When one engine failed, he fell out of Although his plane was badly damaged, he skillfully led his formation
formation and came under heavy fire. With two engines aflame as a result, over target before going down in flames.
he remained at the controls alone to enable all crewmen to bail out.
Under renewed attack, the plane went down, and General Castle was LEON WILLIAM JOHNSON, colonel, Air Corps, and JOHN RILEY KANE,
killed. colonel, Air Corps, headed elements of heavy bombers in the Ploesti,

Romania, oil-field raid of August 1, 1943. They led extremely successful
RALPH CHELI, major, Air Corps. Near Wewak, New Guinea, Major Cheli attacks that, despite effective enemy defenses, heavy damage to their
lead his B-25 squadron to the attack on a heavily fortified airdrome on aircraft, and smoke obscuring much of the target, totally destroyed im-
August 18, 1943. Under heavy attack from enemy interceptors, his aircraft portant targets vital to the enemy war effort.
burst into flames. He chose, however, to continue at the head of the
attack rather than bail out. The attack was highly successful. Then Major NEEL EARNEST KEARBY, colonel, Air Corps, headed a flight of four fighters
Cheli crashed into the sea. A prisoner of the Japanese, he died later in that reconnoitered the strongly defended Japanese base at Wewak, New
an attack by US planes. (Continued on following page)
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AIR FORCE WINNERS OF THE CONGRESSIONAL MEDAL OF HONOR CONT'NUED

Guinea, on October 11, 1943. Their recon mission completed, they come WILLIAM ARTHUR SHOMO, captain, Air Corps, led a flight of two fighters
upon some twelve enemy bombers and thirty-six fighters. Diving in among on an armed reconnaissance mission over the Philippines on January 11,

them, Colonel Kearby shot down six enemy planes before leading his 1945. Ihe two planes sighted twelve enemy fighters and one bomber.
flight home. Captain Shamo, despite the adds, ordered an attack, and the US flyers

shot down ten of the aircraft-Captain Shomo bagging seven himself.

DAVID RICHARD KINGSLEY, 2d lieutenant, Air Corps. Bombardier of a
heavy bomber engaged in a raid on the Ploesti oil fields on June 23, MAYNARD HARRISON SMITH, sergeant, Air Corps. The bomber of which

1944, Lieutenant Kingsley placed his parachute harness on a wounded Sergeant Smith was a gunner came under heavy fire while returning from

man whose own parachute had been damaged by enemy fire. He re- a raid aver Europe an May 1, 1943, two crewmen suffering wounds and

mained with the plane when the rest of the crew bailed out, dying when the plane catching fire. After three crewmen bailed out, Sergeant Smith,

it crashed, on his first mission, alternately fought the fire and enemy attackers and
ministered first aid to the wounded, ultimately putting the fire out and

RAYMOND LARRY KNIGHT, 1st lieutenant, Air Corps, took a leading role saving the plane.

in a series of highly successful fighter-bomber strikes on German air bases

in Northern Italy on April 24 and 25, 1945, destroying scares of enemy LEON ROBERT VANCE, JR., lieutenant colonel, Air Corps, led a heavy-

planes an the ground despite strong defenses and materially aiding an bombardment group against an enemy position an the coast of Occupied -

Allied ground advance in the area. Lieutenant Knight, who valorously France on June 5, 1944. The plane in which he was flying was hit re-
and aggressively led several of these attacks, was killed when his dam- peatedly, the pilot killed, Colonel Vance and several crew members badly

aged aircraft crashed in the Appennine Mountains. wounded, and three engines lost. He led the formation to a successful
raid, taking the controls of the plane himself in spite of his condition.

WILLIAM ROBERT LAWLEY, JR., 1st lieutenant, Air Corps, brought his Nearing the British coast, he ordered the crew to bail out, then skillfully

severely damaged B-17 back to a British base from a raid over Europe ditched the plane in the English Channel, although it meant almost

an February 20, 1944 despite the fact that he and most members of his certain death for him, so that another wounded man in the crew, unable

crew were painfully wounded, his copilot was dead, and the plane was to jump, might have a chance to survive.

under continuing enemy attack most of the way. FORREST LEE VOSLER, staff sergeant, Air Corps. The heavy bomber in

DARRELL ROBINS LINDSEY, captain, Air Corps, led a force of thirty B-26 which Sergeant Vosler was serving was badly hit, forced out of formation,

bombers in an attack on a heavily fortified, strategic bridge in Occupied and subjected to continual attacks by enemy fighters after bombing its

France on August 9, 1944. With his plane damaged and likely to explode target in Germany on December 20, 1943. Twice hit by 20-mm shell frog-

at any moment, Captain Lindsey continued to target with his formation, ments and badly in pain, he managed first to man the guns, then to repair

then had his crew members bail out. Before he could do so himself, the the damaged radio and report the plane was ditching, and finally to aid

plane exploded and plunged to the ground. other crew members following ditching.

WALTER EDWARD TRUEMPER, 2d lieutenant, Air Corps, and ARCHIBALD KENNETH NEWTON WALKER, brigadier general, Air Corps, commanded

MATHIES, staff sergeant, Air Corps, were navigator and engineer-gunner, the V Bomber Command in the South Pacific from September 5, 1942 to

respectively, on a bomber that took part in a raid over Europe February Jonuary 5, 1943, when his plane was shot dawn and he was killed in a

20, 1944. An enemy fighter attak rendered the pilot unconscious and daylight raid on Rabaul, New Britain. He repeatedly led bombing missions

killed the copilot. Lieutenant Truemper. Sergeant Mathies, and other mem- deep into enemy territory, helping develop techniques of air warfare.
bers of the crew flew it back to base. Then the two of them stood
by to attempt to land while the others parachuted. The unit's command- RAYMOND HARRELL WILKINS, major, Air Corps, led a B-25 squadron in
ing officer ordered them to jump as well, but they replied that the pilot an attack an Simpson Harbor, Rabaul, New Britainpon November 2, 1943.

was still alive and they wouldn't leave him. They were allowed to at- Flying into a wall of antiaircraft fire, he sank an enemy destroyer and

tempt the landing. On its third pass, the plane crashed into an open transport singlehanded, then, bombs expended, strafed a heavy cruiser.

field and the three men aboard were killed. The cruiser's guns shot him down.

JACK WARREN MATHIS, 1st lieutenant, Air Corps, was leading bombar- JAY ZEAMER, JR., captain, Air Corps, whle successfully executing a photo

dier of a squadron bombing Vegesack, Germany, through intense anti- mission over the Solomons an June 16, 1943, come under attack from
aircraft fire on March 18, 1943. As he started the bomb run, enemy fire some twenty enemy fighter planes. He completed his mapping run, suffer-
shattered his right arm, tore wounds in his side and abdomen, and ing gunshot wounds in arms and legs and a roken leg. He maneuvered

knocked him across the comportment. By sheer will, though mortally the plane so that his gunners could shoot dawn at least five attacking

wounded, he struggled bock to his bombsightu released bombs, and died. planes and drive theothers off.

They fell on target, as did those of bombardiers in his wake. KOREA
THOMAS BUCHANAN McGUIRE, JR., major .Air Corps, led a P b38 squadron
in fighting over Luzon, the Philippines, on December 25 and 26, 19e. GEORGE ANDREWS DAVIS, JR., major, United States Air Force. Leading a
Heavily outnumbered repeatedly, he shot down at least seven enemy flight of two -86 Sabrejets on February 10, 1952, Major Davis sighted a

planes to bring his total of aerial victories to thirty-eight. He was killed formation of twelve enemy Med - fighters heading to aack a group
in ahazrdos mneuer a lo alitue wile tteptig t sae a of US fighter- bombers. Attacking the MIGs, he shot down two of them

inahzrdueaeueltlow altitud while atteptin to save dasltr before sustaining a direct hit himself and plunging to his death.

DONAD DTALEY PUCE, Ist lieutenant, Air Corps, p a B i a CHARLES JOSEPH LORING, JR., major, USAP, was leader of four F-
d SLEY RMaIA, 1t Juliufighter-bo ber aircraft on a close-support mission November 22, 1952.

B-l7 riddled by enemy fire and very severely damaged in a raid over Directedoto dive bomb enemy gun emplacements along a ridge, he altered
Germany April 11, 1944. Heand thecopilot were wounded and the planecbadlytdamagedlfydenemy
virtually wrecked and in danger of burning or exploding at any moment.
Seven crew members bailed out as ordered, but the bombardierfound his a group of Communist guns that were harassing US ground troops, thus

parachute badly damaged, so Lieutenant Michael and the copilot remained ompletely destroying the guns and giving up his own life.

at the controls though weak from loss of blood and still under attack, LOUIS JOSEPH SEBILLE, major, USAF, on a close-support mission over
They returned to base in Britain safely. Korea August 5, 1950, chose to overlook his awn safety and the fact

JOHN CARY MORGAN, flight officer, Air Corps, was copilot of a B-i that he was running low on fuel so that he could press home continuing

pounced on by enemy fighters en route to target over Europe on July 23, attacks on Communist troops, ultimately diving on target to his death.

1943. The pilot was seriously wounded and turret, waist, tail, and radio JOHN SPRINGER WALMSLEY, JR., captain, USAF, on a nighttime B-26
gunners were also out of action. Under these circumstances, Flight Officer missi on SeW n 1951,cdis anrdnhyst ly tra then,

Morgn atook the plane onl art andh safey bk to bied aammunition expended, guided another B-26to the target area, illuminating

HARL PEASE, JR., captain, Air Carps. Unknown to his superior officers, the train and exposing himself to enemy fire with his searchlight. He

Captain Pease and his crew an August 6 and 7, 1942 took a bomber was shot down and killed while diverting attention to himself from the

judged unserviceable into action against the Japanese at Rabaul, New second attacking B-26.
Britain, after one engine of their own serviceable plane had failed.
Before being shot down by the enemy, Captain Pease and his crew per- PEACETIME
formed most effectively despite the condition of their plane. Their actions CHARLES AUGUSTUS LINDBERGH, captain, Air Corps Reserve. A rare
had an inspiring effect on other airmen at a crucial point in the war, peacetime Congressional Medal of Honor was awarded to Captain Lind-

bergh for "heroic courage and skill as a navigator, at the risk of his
DONALD DALE PUCKET, 1st lieutenant, Air Corps, piloted a B-24 in a life, for his nonstop flight in his airplane from New York City to Paris,
raid on Ploesti, Romania, on July 9, 1944. One crew member was killed, Prance, 20-21 May 1927."
six others severely wounded, and the plane badly damaged by enemy
fire. He ordered crewmen who were able to jump, then attempted to
crash land the aircraft with the worst wounded aboard, but the plane In 1948 Congress posthumously voted Maj. Gen. William C. Mitchela

crahedin lams.Special Medal of Honor for his "outstanding pioneer service and fore-
sight in the field of American military aviation." This award is sometimes

JOSEPH RAYMOND SARNOSKI, 2d lieutenant, Air Corps, volunteered on mistakenly referred to as the Congressional Medal of Honor.
June 16, 1943, far a vital photographic mission over the Solomon Islands In addition, many 'still believe Capt. Colin Kelly wan the Congressional

in the South Pacific. Enemy attack wounded five crewmen, including Lieu- Medal of Honr far "sinking a Japanese battleship off Luzon in the early

tennt arosk, ut e emanedathispot mnnng henose guns, days of World War Il." Captain Kelly and his B-i7 crew did, in fact,
tenat Srnasi, ut e reaind athispos maningthescore near misses on a heavy cruiser. Returning to base, Clark Field, the

even after a 20-mm shell had burst right an him. He died at his guns, B-li was attacked by two enemy fighters. Kelly ordered his crew to bail
having shot down two enemy planes and made possible the completion out, but before he himself was able to escape, the bomber exploded and
of the mission. he was killed. Par his heroism, Kelly received the DSC.-End
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ROBINSON

PROTECTS PERFORMANCE

and assures RELIABILITY in Vital Weapons Systems

missiles
Robinson all-metal MET-L-FLEXe mounting
systems are now protecting certain components
and items of sensitive equipment installed in
the Atlas, Titan, Polaris, Bomarc, Lacrosse
and other important missiles. Advanced space
projects will depend heavily upon the special-
ized engineering resources that are available
at Robinson to achieve reliability through
environmental control.

aircraft
Today every major commercial and military
aircraft including intercontinental and medium
range jet bombers, supersonic fighter-bombers
and interceptors, trainers, tankers, cargo and
reconnaissance planes, are equipped with all-
metal mounting systems designed by Robinson
to protect many vital components.

surface ships and submarines
Robinson pioneered in the development and
production of new low frequency shipboard
mounting systems for the Navy's new single
sideband communications equipment. These
all- metal mountings have been specified by
the Navy for installation in nuclear submarines
and surface craft.

vehicles
Rugged, all-metal mounts have been designed,
tested, and accepted to protect the latest
communications and electronic equipment in-
stalled in tanks, trucks, jeeps, command cars,
and other military vehicles. The operational life
of the electronic components will be extended
and reliability increased.

VIBRATION CONTROL IS RELIABILITY CONTROL

Formerly ROBINSON AVIATION INC. * West Coast Engineering Office: Santa Monica, Calif.

-w* w wwm* m W. W- :..J W W..W a a B . W .J 9 9 ~a VL .a ~ a A a



To

Iron-base speed
high-temperature alloy
211/2 diameter Tinium
244 pounds tn 124½/" diameterthe progress of191pounds

gas turbine development
For applications ranging from automotive
to aircraft propulsion, Wyman-Gordon is
the world's largest producer of forged com-
ponents for the gas turbine industry-tur-
bine wheels, compressor discs, blades and
vanes, for stationary turbines,nuclear instal-
lations, aircraft and missiles.

Wyman-Gordon's production experience
includes forgings of a wide range of metals
from low-alloy high-strength steels-titani-
um-intermediate temperature alloys-to
the super-nickel-base alloys and refractory
metals. Guaranteed minimum proper- 15½"length
ties assure improved performance and de-
pendability, and enable designers constantly
to raise their sights and increase turbine
capabilities.

With unexcelled research and production
laboratories to concentrate on your develop-
ment problems and with hammer and press EST 1003
capacity unequalled in the country,Wyman-
Gordon is prepared to serve you in great

depth at the design, engineering and pur-
chasing stages of your requirements.

Nickel-base
high-temperature alloy
45" diameter High-strength steel
520 pounds 19" diameter

143 pounds

WYMAN- GORDON
FORGINGS

of Aluminum Magnesium Steel Titanium . .. and Beryllium Molybdenum Columbium and other uncommon materials

HARVEY ILLINOIS WORCESTER MASSACHUSETTS DETROIT MICHIGAN

GRAFTON MASSACHUSETTS LOS ANGELES CALIFORNIA PALO ALTO CALIFORNIA FORT WORTH TEXAS



WHAT THEIR JOBS ARE * HOW THEY WERE NAMED

WHERE THEY ARE LOCATED

ALTUS AFB, Okla., 2 mi. E of Altus. Heavy bomber base, BROOKLEY AFB, Ala., 3 mi. SW of Mobile. Air Materiel
2d AF, SAC; projected Atlas ICBM site. Named for city. Area, AMC; foreign clearing station, MATS. Formerly
AMARILLO AFB, Tex., 14 mi. SE of Amarillo. Technical Bates Field, renamed for Capt. Wendell H. Brookley, test
Training Center; jet mechanics and airframe repair schools, pilot, killed in BT-2B crash near Bolling Field, February
ATC; heavy bomber base, 15th AF, SAC. Named for 1934.
nearby city. BROOKS AFB, Tex., 7 mi. SSE of Sa Antonio. USAF
ANDREWS AFB, Md., 1 mi. E of Camp Springs, 11 mi. (Continued on lume 226)
SE of Washington, D. C. Hq. ARDC; fighter-interceptor
base, ADC; Hq. 2d Reserve Region, CONAC. Formerly
Camp Springs AAB, renamed for Lt. Gen. Frank M.
Andrews, airpower pioneer, CG, European Theater of
Operations, killed in aircraft accident, Iceland, 1943. Glossary of Terms Used in Guide to AFBs

ARNOLD ENGINEERING DEVELOPMENT CENTER, AAB Army Air Base
Tenn., 10 mi. E of Tullahoma. Hq. AEDC, ARDC. Named AACS Airways and Air Communications Service
for Gen. H. H. "Hap" Arnold, WW II AF CG. AB Air Base

ADC Air Defense Command
BAINBRIDGE AB, Ga., 7 mi. NW of Bainbridge. Contract AEDC Arnold Engineering Development Center
primary pilot training, ATC. Named for city. AF Air Force
BAKALAR AFB, Ind., 3 mi. N of Columbus. Reserve train- AFB Air Force Base
ing, CONAC. Formerly Atterbury AFB. renamed for Lt. AFROTC Air Force Reserve Officers Training Corps

John E. Bakalar, WW II fighter pilot, killed in France, AMC Air Materiel Command
September 1944. ANG Air National Guard
BARKSDALE AFB, La., 1 mi. S of Bossier City, 6 mi. E AP Airport
of Shreveport. Hq. 2d AF, SAC; strategic bomber base. ARDC Air Research and Development Command
Named for Lt. Eugene H. Barksdale, WW I pilot, killed ATC Air Training Command
near Wright Field, Ohio, August 1926, while testing ob- AU Air University
servation-type plane. AWS Air Weather Service
BARTOW AB, Fla., 5 mi. NE of Bartow. Contract primary CBI China-Burma-india Theater
pilot training, ATC. Named for city. CG Commanding General
BEALE AFB, Calif., 11 mi. SE of Marysville. Heavy CMH Congressional Medal of Honor
bomber base, 15th AF, SAC; projected Titan ICBM site. CO Commanding Officer
Formerly Camp Beale, named for Brig. Gen. Edward F. CONAC Continental Air Command
Beale, California Indian agent before the Civil War. DFC Distinguished Flying Cross
BELLOWS AFB, Oahu, Hawaii, 11 mi. NE of Honolulu. DSC Distinguished Service Cross
Primary communications site. Named for 2d Lt. Franklin EASTAF Eastern Transport Air Force
B. Bellows who was killed in 1918 while on a reconnais- ETO European Theater of Operations
sauce mission over France. ICBM Intercontinental Ballistic Missile

BERGSTROM AFB, Tex., 7 mi. SE of Austin. Heavy MATS Military Air Transport Service

bomber base, 2d AF, SAC. Formerly Del Valle AAB, re- NAS Naval Air Station

named for Capt. John A. E. Bergstrom of Austin, killed NORAD North American Air Defense Command

at Clark Field, P. I., December 1941, during Japanese OCS Officer Candidate School

hombardment. SAC Strategic Air Command

BIGGS AFB, Tex., 6 mi. NW of El Paso. Heavy bomber SAGE Semi-Automatic Ground Environment

base, 15th AF, SAC. Named for Lt. James B. Biggs, WW I TAC Tactical Air Command

fighter pilot, killed in an accident in France, October 1918. USAF United States Air Force

BLYTHEVILLE AFB, Ark., 3 mi. NW of Blytheville. Air WADC Wright Air Development Center

base squadron, 2d AF, SAC. Named for nearby city. WAF Women in the Air Force

BOLLING AFB, 3 mi. S of Washington, D. C. Hq. Con- WESTAF Western TransportAir Force
mand, USAF. Named for Col. Raynal C. Bolling, Ass't ww I worldWar I
Chief of Air Service, died saving life of a 19-\ear-old WW I World War II

private near Amiens, France, 1918.
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Aerospace Medical Center, ATC; Reserve training, base, ADC; projected Titan ICBM site. Formerly Tucson
CONAC; Hq. Air Evacuation, MATS. Formerly Gosport Municipal Airport, renamed for Lt. Samuel H. Davis,
Field, renamed for Lt. Sidney J. Brooks, Jr., of San An- killed in US, 1921, and Lt. Oscar Monthan, bomber pilot
tonio, killed in air crash near Hondo, Tex., November who was killed in Hawaii in 1924.
1917, on final day of cadet training and commissioned DOBBINS AFB, Ga., 2 mi. SE of Marietta. Reserve
posthumously. training, troop carrier, CONAC; ADC, joint use; SAGE
BUNKER HILL AFB, Ind., 9 mi. S of Peru. Air refueling interim control center. Formerly Marietta AFB, renamed
base, 2d AF, SAC; fighter-interceptor base, ADC. Former for Capt. Charles M. Dobbins, killed transporting para-
naval air station. Named for city. troops over Sicily, July 1943.

DONALDSON AFB, S. C., 7 mi. SSE of Greenville.
CANNON AFB, N. M., 7 mi. W of Clovis. Tactical fighter Troop carrier base, WESTAF, MATS. Formerly Greenville
base, 12th AF, TAC. Formerly Clovis AFB, renamed for AFB, renamed for Maj. John 0. W. Donaldson, US ace
Gen. John K. Cannon, TAC Commander from 1950-54, in WW I, who was killed in flying accident near Phila-
who was Commander of Allied AFs in the Mediterranean delphia, September 1930, during performance at aerial
in WW II. circus.
CARSWELL AFB, Tex., 7 mi. WNW of Fort Worth. DOVER AFB, Del., 3 mi. SE of Dover. Air transport base,
Heavy bomber base, 2d AF, SAC. Formerly Tarrant Field, EASTAF, MATS; fighter-interceptor base, ADC; air refuel-
renamed for Maj. Horace C. Carswell, Jr., of Fort Worth, ing base, 8th AF, SAC. Named for city.
WW II B-24 pilot and recipient of CMH, killed in China, DOW AFB, Me., 2 mi. W of Bangor. Heavy bomber base.
October 1944. 8th AF, SAC. Formerly Bangor AB, renamed for 2d L1

Arnold Cannon Carswell Castle Chennault Dyess Ellworth

CASTLE AFB, Calif., 7 mi. NW of Merced. Heavy bomb- James F. Dow of Oakfield, Me., killed in crash near
er base, 15th AF, SAC; fighter-interceptor base, ADC. Mitchel Field, June 1940.
Formerly Merced Field, renamed for Brig. Gen. Frederick DULUTH MUNICIPAL AP, Minn., 7 mi. NNW of
W. Castle, WW II B-17 pilot and recipient of CMH, Duluth. Fighter-interceptor base, ADC. Formerly Wil-
killed over Germany, 1944. liamson-Johnson AP, renamed for city.
CHANUTE AFB, Ill., 1 mi. SE of Rantoul. Aircraft main- DYESS AFB, Tex., 6 mi. SW of Abilene. Medium bomber
tenance and weather schools, Technical Training Center, base, 15th AF, SAC; projected Atlas ICBM site. Formerly
ATC. Named for Octave Chanute, aviation pioneer and Tye Field, Abilene Municipal Airport, and Abilene AFB,
navigation engineer, died in US, 1910. renamed for Lt. Col. William E. Dyess of Albany, Tex.,
CHARLESTON AFB, S. C., 10 mi. N of Charleston. Air WW II fighter pilot in South Pacific, killed in P-38 crash
transport base, EASTAF, MATS; fighter-interceptor base, in December 1943 in California.
ADC. Named for city.
CHENNAULT AFB, La., 3 mi. E of Lake Charles. EDWARDS AFB., Calif., 2 mi. S of Muroc. Hq. AF Flight
Medium bomber base, 2d AF, SAC. Formerly Lake Test Center, ARDC. Formerly Muroc AFB, renamed for
Charles AFB, renamed for Lt. Gen. Claire L. Chennault, Capt. Glen W. Edwards, test pilot, killed at Muroc Field,
famed leader of WW II Flying Tigers and commander June 1948, in crash of YB-49 "Flying Wing."
of wartime 14th AF in CBI, died in July 1958. EGLIN AFB, Fla., 2 mi. SW of Valparaiso. Hq. Air
CLINTON CO. AFB, Ohio, 2 mi. SE of Wilmington. Proving Ground Center, ARDC; heavy bomber base, 8th
Reserve training, CONAC. Named geographically. AF, SAC. Named for Lt. Col. Frederick I. Eglin, killed
CLINTON SHERMAN AFB, Okla., 1 mi. W of Burns in US, 1937.
Flat. Heavy bomber base, 2d AF, SAC. Formerly Clinton EGLIN AF AUXILIARY FIELD #9 (Hurlburt Field),
NAS. Fla., 6 mi. W of Fort Walton. Missile training, ADC. On
COLUMBUS AFB, Miss., 9 mi. N of Columbus. Heavy Eglin AFB reservation.
bomber base, 2d AF, SAC. Named for city. EIELSON AFB, Alaska, 26 mi. SE of Fairbanks. Support
CONNALLY AFB. (See James Connally AFB.) base for SAC mission; weather reconnaissance base,
CRAIG AFB, Ala., 5 mi. SE of Selma. Basic pilot training, WESTAF, MATS; Alaskan Air Command. Named for
ATC. Named for Bruce K. Craig, flight engineer for B-24 Capt. Carl E. Eielson, Alaskan air pioneer who flew across
manufacturer, killed during B-24 test flight in US, 1941. the North Pole with Sir Hubert Wilkins in 1928, flew

the first US airmail in Alaska, and was killed in a crash
DALLAS NAS, Tex. (Hensley Field), 11 mi. SSW of while attempting to aid an iced-in vessel in the Bering Sea.
Dallas. Reserve training, CONAC; joint use with Navy. ELLINGTON AFB, Tex., 16 mi. SE of Houston. Air
Named for Maj. William N. Hensley, airpower pioneer, Reserve, CONAC. Named for 2d Lt. Eric L. Ellington,
died in US, 1929. killed during training flight near San Diego in 1913.
DAVIS FIELD, Okla., 6 mi. S of Muskogee. Reserve ELLSWORTH AFB, S. D., 8 mi. NE of Rapid City.
training, troop carrier, CONAC. Field is named locally. Heavy bomber wing, 15th AF, SAC; fighter-interceptor
DAVIS-MONTHAN AFB, Ariz., 4 mi. SE of Tucson. base, ADC; projected Titan ICBM site. Formerly Rapid
Medium bomber base, 15th AF, SAC; fighter-interceptor City AFB, renamed for Brig. Gen. Richard E. Ellsworth,
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killed in B-36 crash in Newfoundland, March 18, 1953. primary pilot training, ATC. Formerly was Marianna AB.
ELMENDORF AFB, Alaska, 4 mi. NE of Anchorage. GRAND FORKS AFB, N. D., 14 mi. W of Grand Forks.
Hq. Alaskan Air Command; fighter-interceptor squadron, Fighter-interceptor base, ADC; air refueling base, 15th AF,
AAC; support base for SAC mission. Named for Capt. SAC mission. Named for city.
Hugh M. Elmendorf, who was killed in 1933 during a GRAY AFB, Tex., 6 mi. SW of Killeen. Special activities
test flight of a P-25. base, AMC. Formerly Camp Hood AAB, renamed for Capt.
ENGLAND AFB, La., 6 mi. NNW of Alexandria. Tactical Robert M. Gray, pilot on first Tokyo bombing mission of
fighter base, 12th AF, TAC. Formerly Alexandria AFB, WW II, killed in India, 1942.
renamed for Lt. Col. John B. England, WW II ace killed GREATER PITTSBURGH AP, Pa., 5 mi. SW of Coroapo-
in air crash in France, November 17, 1954. ls. Air Reserve, CONAC. Named for nearby city.
ENT AFB, Colo., Colorado Springs. Hq. NORAD; Hq. GREENVILLE AFB, Miss., 6 mi. NE of Greenville. Basic
ADC. Named for Maj. Gen. Uzal G. Ent, CG, 2d AF, pilot training, ATC. Named for city.
recipient of DSC, died in 1948. GRENIER FIELD, Manchester Municipal AP, N. H., 4 mi.

S of Manchester. Reserve training, troop carrier, CONAC.
FAIRCHILD AFB, Wash., 11 mi. WSW of Spokane. Named for 2d Lt. Jean D. Grenier of Manchester, killed
Heavy bomber base, 15th AF, SAC; projected Atlas in US, 1934, while in snowstorm during airmail test run.
ICBM site. Formerly Spokane AFB, renamed for Gen. GRIFFISS AFB, N. Y., 2 mi. NE of Rome. Hq. Rome Air
Muir S. Fairchild, WW I bomber pilot, Vice Chief of Development Center, ARDC; Rome AF Depot, AMC;
Staff, USAF, died of heart attack, Washington, D. C., fighter-interceptor base, ADC; heavy bomber base, 8th
March 1950. AF, SAC. Formerly Rome AB, renamed for Lt. Col. Town-

Ent Fairchild Mitchell Gentile Gcorge Holloman Hunter

FORBES AFB, Kan., 7 mi. S of Topeka. Medium strategic send E. Griffiss of Buffalo, recipient of DSC, killed in
recon base, 2d AF, SAC; projected Atlas ICBM site. For- flight from Russia to England, February 1942.
merly Topeka AAB, renamed for Maj. Daniel H. Forbes, GUNTER AFB, Ala., 5 mi. NE of Montgomery. Extension

Jr., WW II bomber pilot, killed at Muroc Field, Calif., in Course Institute USAF (AU); School of Aviation Medi-
the crash of the YB-49 "Flying Wing," June 1948. cine, USAF (ATC). Named for William A. Gunter, mayor
FRANCIS E. WARREN AFB, Wyo., 2 mi. W of Chey- of Montgomery for 27 years, ardent exponent of airpower,
enne. First Missile Division, SAC; Atlas ICBM site. Named died in 1940.
for Wyoming's first US Senator and first elected governor,
Civil War recipient of CMH, died in US, 1929. HAMILTON AFB, Calif., 6 mi. NNE of San Rafael.

Fighter-interceptor base, ADC; Hq. 6th Reserve Region-
GEIGER FIELD, Wash., 6 mi. WSW of Spokane. Fight- CONAC; SAGE interim control center. Formerly Mari
er-interceptor base, ADC. Formerly Sunset Field, renamed Meadows, renamed for 1st Lt. Lloyd A. Hamilton, recip-
for Maj. Harold Geiger, WW I dirigible expert, killed in ient of DSC, killed in fighter combat, France, August 191b
crash landing at Olmsted Field, Pa., May 1927. HANSCOM FIELD. (See Laurence G. Hanscom Field.
GENERAL MITCHELL FIELD, Wis., 6 mi. S of Mil- HARLINGEN AFB, Tex., 3.5 mi. NE of Harlingen.
waukee. Reserve training, troop carrier, CONAC. Also Navigator training, ATC. Named for city.
known as Milwaukee County AP. Named for Gen. Billy HENSLEY FIELD. (See Dallas NAS.)
Mitchell, pioneer flyer whose defiant faith in airpower HICKAM AFB, Oahu, Hawaii, 6 mi. SW of Honolulu.
brought about his court-martial, died in US, 1936. Hq. PACAF; air transport base, WESTAF, MATS; support
GENTILE AF STATION, Ohio, 2 mi. SE of Dayton. base for SAC mission; fighter-interceptor base, ANG.
Specialized depot, AMC. Named for Maj. Don S. Gentile, Named for Lt. Col. Horace M. Hickam, commander of
WW I fighter ace, credited with shooting down twenty- 3d Attack Group, killed in an air crash at Fort Crockett,
three German aircraft. Killed in an aircraft accident near Tex., 1934.
Andrews AFB, Md., on January 28, 1951. HILL AFB, Utah, 6 mi. S of Ogden. Hq. Air Materiel
GEORGE AFB, Calif., 6 mi. NW of Victorville. Tactical Area, AMC. Named for Maj. Ployer P. Hill, killed near
fighter base, 12th AF, TAC; fighter-interceptor base, ADC. Wright Field while testing one of the first B-17s, October
Formerly Victorville AAB, renamed for Brig. Gen. Harold 1935.
H. George, WW I ace, commander of US Air Forces in HOLLOMAN AFB, N. M., 8 mi. SW of Alamogordo.
Australia in WW II, killed in Australia, April 1942. Hq. AF Missile Development Center, ARDC. Formerly
GLASGOW AFB, Mont., 18 mi. NNE of Glasgow. Fighter- Alamogordo AAB, renamed for Col. George V. Holloman,
interceptor base; under construction for 15th AF, SAC guided missile pioneer who was killed in an air crash on
mission. Named for city. Formosa, March 1946.
GOODFELLOW AFB, Tex., 2 mi. SE of San Angelo. HOMESTEAD AFB, Fla., 5 mi. NNE of Homestead.
USAF Security Service base. Named for Lt. John J. Medium bomber base, 8th AF, SAC; Reserve training,
Goodfellow, Jr., of San Angelo, killed in fighter combat, CONAC. Named for city.
in France, 1918. HUNTER AFB, Ga., 3 mi. SW of Savannah. Medium
GRAHAM AB, Fla., 5 mi. NE of Marianna. Contract (Continued on following page)
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bomber base, 8th AF, SAC. Named for Maj. Gen. Frank pilot who was killed in action in the Far East in 1942.
O'D. Hunter, WW I ace; recipient of DSC, four clusters; LAURENCE G. HANSCOM FIELD, Mass., 1 mi. SSW
past AFA Director. of Bedford. Hq. AF Cambridge Research Center, ARDC.
HURLBURT FIELD. (See Eglin AF Auxiliary Field #9.) Formerly Bedford AFB, renamed for Laurence G. Hans-

com, Boston and Worcester newspaperman, Army Reserve
INDIAN SPRINGS AFB, Nev., I mi. NW of Indian pilot, killed near base, 1941.
Springs. Special weapons testing base, ARDC. Named LINCOLN AFB, Neb., 5 mi. NW of Lincoln. Medium
for city. bomber base, 2d AF, SAC; projected Atlas ICBM site.

Named for city.
JAMES CONNALLY AFB, Tex., 7 mi. NNE of Waco. LITTLE ROCK AFB, Ark., 15 mi. NE of Little Rock.
Navigator training, Instrument Pilot Instructor School, Medium bomber, strategic recon base, 2d AF, SA(
ATC. Formerly Waco AFB, renamed for Col. James T. projected Titan ICBM site. Named for city.
Connally of Waco, killed on B-29 mission over Yokohama, LOCKBOURNE AFB, Ohio, 11 mi. SSE of Columbi
Japan, May 1945. Medium bomber base, 8th AF, SAC; fighter-intercep.

base, ADC. Named for nearby city.
KEESLER AFB, Miss., 2 mi. WNW of Biloxi. Technical LONG BEACH MUNICIPAL AP, Calif., 3 mi. NE o
Training Center, ATC. Named for Lt. Samuel R. Keesler, Long Beach. Reserve training base, troop carrier, CONA(.
Jr., of Greenwood, Miss., aerial observer, killed on special Named for city.
bombing mission near Verdun, France, October 1918. LORING AFB, Me., 2 mi. NW of Limestone. Hea\
KELLY AFB, Tex., 6 mi. WSW of San Antonio. Hq. Air bomber base, 8th AF SAC. Formerly Limestone AFB,
Materiel Area, AMC. Named for Lt. George E. M. Kelly, renamed for Maj. Charles J. Loring, Jr., CMH recipient,
pioneer Army pilot, killed in US, 1911. killed in Korea in November 1952 when he crashed his
KINCHELOE AFB, Mich., 3 mi. SE of Kinross. Fighter- damaged F-80 into enemy artillery emplacements, destroy-
interceptor base, ADC; being expanded for 2d AF, SAC. ing them.
Formerly Kinross AFB, renamed in honor of Capt. Iven LOWRY AFB, Colo., 5 mi. ESE of Denver. Technical
C. Kincheloe, Jr., Korean War jet ace and holder of Training Center, ATC; projected Titan ICBM site. Named
world altitude record of 126,200 feet, set in 1956 in for Lt. Francis B. Lowry of Denver, recipient of DSC,
Bell X-2 rocketplane; killed July 26, 1958, in crash of an killed on photo mission over France, September 1918;
F-104 Starfighter at Edwards AFB, Calif. only Colorado airman to be killed in WW I.
KINGSLEY FIELD, Ore., 5 mi. SE of Klamath Falls. LUKE AFB, Ariz., 20 mi. WNW of Phoenix. Tactical
Fighter-interceptor base, ADC. Formerly Klamath Falls fighter crew training, 12th AF, TAC. Named for Lt. Frank
Municipal Airport, renamed in honor of 2d Lt. David R. Luke, Jr., "balloon-busting" WW I ace, recipient of CMH
Kingsley, killed in Ploesti raid in June 1944. and DSC, killed in France, September 1918.
KINROSS AFB. (See Kincheloe AFB.)
KIRTLAND AFB, N. M., 4 mi. SSE of Albuquerque. MacDILL AFB, Fla., 8 mi. SSW of Tampa. Medium
Hq. AF Special Weapons Center, ARDC. Formerly Albu- bomber base, 8th AF, SAC. Named for Col. Leslie Mac-
querque AAB, renamed for Col. Roy S. Kirtland, aviation Dill, fighter pilot, killed in air crash at Anacostia, Md.
pioneer and former CO of Langley Field, died in 1941. 1938.
K. I. SAWYER AFB, Mich., 16 mi. S of Marquette. MALLORY AF STATION, Memphis, Tenn. Specialized
Fighter-interceptor base, ADC; air refueling base, 2d AF, depot, AMC. Named for Maj. William N. Mallory, WW II
SAC. Origin of name unknown. intelligence officer with the 1st Tactical AF, killed return-

ing to the US in 1945.
LACKLAND AFB, Tex., 7 mi. WSW of San Antonio. MALMSTROM AFB, Mont., 4 mi. E of Great Falls. Air
Military Training Center, OCS, WAF training, pilot- refueling base, 15th AF, SAC; fighter-interceptor base,
observer preflight, USAF Recruiting School, USAF Chap- ADC; in January will house SAGE interim control center;
lain School, USAF Markmanship Center, Officer Training projected Minuteman ICBM site. Formerly Great Falls
School, ATC. Formerly San Antonio Aviation Cadet AFB, renamed for Col. Einar A. Malmstrom, killed in
Center, renamed for Brig. Gen. Frank D. Lackland, former airplane accident near Great Falls, August 21, 1954.
commandant of Kelly Field flying school, died in 1943. MARCH AFB, Calif., 9 mi. SE of Riverside. Hq. 15th AF,
LADD AFB, Alaska, 3 mi. E of Fairbanks. Support base, SAC; medium bomber base, SAC. Named for Lt. Peyton
AAC. Named for Maj. Arthur K. Ladd, who was assistant C. March, Jr., son of WW I Army Chief of Staff, killed
G-4 of the GHQ Air Force, Langley Field, Va., where he in air crash in US, 1918.
died in 1935. MATAGORDA ISLAND AF RANGE, Tex., 9 mi. SSW
LAKE CHARLES AFB. (See Chennault AFB.) of Port O'Connor. Training installation, 2d AF, SAC.
LANGLEY AFB, Va., 3 mi. N of Hampton. Hq. TAC; Named for island in Gulf of Mexico.
refueling base, TAC; fighter-interceptor base, ADC. MATHER AFB, Calif., 10 mi. E of Sacramento. Heavy
Named for Samuel P. Langley, pioneer aeronautical sci- bomber base, 15th AF, SAC; navigator training, ATC.
entist, died in 1906. Named for Lt. Carl S. Mather, killed near Ellington Field
LAREDO AFB, Tex., 3 mi. NE of Laredo. Basic pilot during training flight, 1918, five days after receiving
training, ATC. Named for city. commission.
LARSON AFB, Wash., 6 mi. NNW of Moses Lake. MAXWELL AFB, Ala., 1 mi. WNW of Montgomery.
Fighter-interceptor base, ADC; heavy bomber base, 15th Hq. Air University; War College; Command and Staff
AF, SAC; projected Titan ICBM site. Formerly Moses College; Hq. AFROTC Research Studies Institute. Named
Lake AFB, renamed for Maj. Donald A. Larson, native of for 2d Lt. William C. Maxwell of Natchez, killed on
Yakima, Wash., WW II ace, killed on fighter mission Luzon, Philippines, August 1920.
over Ulzen, Germany, August 1944. McCHORD AFB, Wash., 8 mi. S of Tacoma. Fighter-
LAUGHLIN AFB, Tex., 7 mi. E of Del Rio. Strategic interceptor base, ADC; SAGE combat center; troop car-
recon base, 2d AF, SAC. Named for Lt. Jack T. Laughlin, rier base, WESTAF, MATS; being expanded for 15th
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AF. SAC. Named for Col. William C. McChord, killed NORTON AFB, Calif., 5 mi. ENE of San Bernardino.
in US, 1937. Hq. Air Materiel Area, AMC; air division Hq. ADC.
McCLELLAN AFB, Calif., 10 mi. NE of Sacramento. Formerly San Bernardino Air Depot, renamed for Capt.
Hq. Air Materiel Area, AMC; aircraft early warning and Leland F. Norton, bomber pilot, killed in aircraft acci-
control, ADC. Named for Maj. Hezekiah McClellan, dent near Amiens, France, May 1944.
pioneer in Arctic aeronautical experiments, killed in test
flight of new plane, US, 1936. OFFUTT AFB, Neb., 9 mi. S of Omaha. Hq. SAC; air
McCONNELL AFB, Kan., 5 mi. SE of Wichita. Medium refueling base, SAC; projected Atlas ICBM site. Named
bomber crew training, 2d AF, SAC; projected Titan for 1st Lt. Jarvis Jennes Offutt, who was killed in fighter
ICBM site. Formerly Wichita AFB, renamed for the action, France, 1918.
two McConnell brothers of Wichita, Thomas L., killed O'HARE INTERNAT'L AP, Ill., 15 mi. NW of Chicago.
July 10, 1943, in the South Pacific, and Fred M., Jr., Reserve training, troop carrier base, CONAC. Formerly
killed in 1945 in a private plane crash in Kansas. Douglas Airport, renamed for Lt. Cmdr. Edward H.
McCOY AFB, Fla., 7 mi. S of Orlando. Medium bomber O'Hare of Chicago, Navy pilot in WW II, recipient of
base, 8th AF, SAC. Formerly Pinecastle AFB, renamed CMH, killed in action near Tarawa in the Pacific, 1943.
for Col. Michael N. W. McCoy, B-47 wing commander, OLMSTED AFB, Pa., 1 mi. NW of Middletown. Hq. Air
killed in aircraft accident, October 1957 near Orlando. Materiel Area, AMC. Formerly Middletown Air Depot,
McGUIRE AFB, N. J., 1 mi. SE of Wrightstown. Hq. renamed for Lt. Robert S. Olmsted, balloon pilot, killed
EASTAF, MATS; fighter-interceptor base, ADC; SAGE when his balloon was struck by lightning over Belgium,
direction center; air refueling base, 8th AF, SAC. For- September 1923.

Kincheloe Kingsley Larson Loring Luke McGuire Mitchel

merly Fort Dix AAB, renamed for Maj. Thomas B. Mc- ORLANDO AFB, Fla., 2 mi. E of Orlando. Hq. Air
Guire, Jr., of Ridgewood, N. J., second ranking WW II Photographic and Charting Service; Hq. Air Reserve Serv-
ace, P-38 pilot, recipient of CMH and DSC, killed over ice, MATS. Named for city.
Leyte, 1945. OTIS AFB, Mass., 9 mi. NNE of Falmouth. Fighter-
MEMPHIS MUNICIPAL AP, Tenn., 6 mi. SSE of Mem- interceptor base, ADC; aircraft early warning and con-
phis. Reserve training, CONAC. Named for city. trol, ADC; air refueling base, 8th AF, SAC. Named for
MINNEAPOLIS-ST. PAUL INTERN'L AP, Minn., 7 mi. Lt. Frank J. Otis, killed in air crash in US, 1937.
SSE of Minneapolis. Reserve training, CONAC. Formerly OXNARD AFB, Oxnard, Calif. Fighter-interceptor base,
\Vold Chamberlain Field. ADC. Named for city.
MINOT AFB, N. D., 11 mi. N of Minot. Fighter-inter-
ceptor base, ADC and air refueling base, 15th AF, SAC PAINE AFB, Wash., 6 mi. S of Everett. Fighter-inter-
mission. Named for city. ceptor base, ADC. Named for 2d Lt. Topliff 0. Paine,
MITCHEL AFB, N. Y., 2 mi. NE of Hempstead, L. I. airmail pilot, who was killed while mapping airmail routes,
Hq. CONAC; Hq. 1st Reserve Region, CONAC. Named for 1922.
Maj. John P. Mitchel, first Fusion mayor of New York PATRICK AFB, Fla., 12 mi. SE of Cocoa. Hq. AF Missile
City, fighter pilot, killed in an air crash in Louisiana, Test Center, ARDC. Formerly Banana River NAS, re-
July 1918. named for Maj. Gen. Mason M. Patrick, Chief of Army
MITCHELL FIELD. (See General Mitchell Field.) Air Service during and after WW I, died in US, Jan-
MOODY AFB, Ga., 12 mi. NNE of Valdosta. Pilot inter- nary 1942.
ceptor training (Adv.), ATC. Named for Maj. George P. PEASE AFB, N. H., 3 mi. W of Portsmouth. Medium
Moody, fighter pilot, killed in US, 1941. bomber base, 8th AF, SAC. Formerly Portsmouth AFB,
MOORE AB, Tex., 14 mi. NW of Mission. Contract renamed for Capt. Harl Pease, Jr., CMH recipient, WW II
primary pilot training, ATC. Named for 2d Lt. Frank pilot missing over Rabaul, New Britain, on August 6, 1942.
Murchison Moore, WW I pilot, killed in September 1918. PERRIN AFB, Tex., 6 mi NNW of Sherman. Pilot inter-
MOUNTAIN HOME AFB, Idaho, 11 mi. WSW of Moun- ceptor training (Adv.), ATC. Named for Lt. Col. Elmer D.
tain Home. Medium bomber base, 15th AF, SAC; proj- Perrin of Boerne, Tex., killed testing a B-26 near Balti-
ected Titan ICBM site. Named for city. more, June 1941.
MYRTLE BEACH AFB, S. C., 3 mi. SW of Myrtle Beach. PETERSON FIELD, Colo., 6 mi. E of Colorado Springs.
Tactical fighter base, 9th AF, TAC. Named for city. Administrative flying, ADC. Named for 1st Lt. Edward

J. Peterson, killed in US, in airplane crash, 1942.
NELLIS AFB, Nev., 8 mi. NE of Las Vegas. Tactical PITTSBURGH AP. (See Greater Pittsburgh AP.)
fighter crew training, fighter weapons, 12th AF, TAC. PLATTSBURGH AFB, N. Y., 1 mi. SW of Plattsburgh.
Formerly Las Vegas AFB, renamed for Lt. William H. Medium bomber base, 8th AF. SAC; projected Atlas
Nellis of Las Vegas, fighter pilot, killed in action over ICBM site. Named for city.
Luxembourg, December 1944. POPE AFB, N. C, 12 mi. NW of Fayetteville. Troop
NIAGARA FALLS MUNICIPAL AP, N. Y., 4 mi. E of carrier base, 9th AF, TAC. Named for 1st Lt. Harley H.
Niagara Falls. Reserve training, CONAC. Named for city. (Continued on following page)
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Pope, killed while making a forced landing in a Jenny SHAW AFB, S. C., 7 mi. WNW of Sumter. Hq. 9th AF,
in South Carolina, January 1919. TAC; tactical recon; combat crew training group. Named
PORTLAND INTERNAT'L AP, Ore., 7 mi. NE of Port- for 1st Lt. Erwin D. Shaw of Sumter, killed during recon
land. Fighter-interceptor base, ADC. Named for city. flight over German lines, July 1918, while serving with
PRESQUE ISLE AFB, Me., 1 mi. NW of Presque Isle. Royal Flying Corps.
Snark launch site, 1st Missile Division, SAC. Named for SHEPPARD AFB, Tex., 6 mi. N of Wichita Falls. Tech-
city. nical Training Center, ATC; heavy bomber base, 2d AF,

SAC. Named for Morris E. Sheppard, US Senator from
RANDOLPH AFB, Tex., 15 mi. ENE of San Antonio. Hq. Texas, chairman of Senate Military Affairs Committee,
ATC; Jet Qualification Course (Adv.), ATC; Hq. 4th Re- died in 1941.
serve Region, CONAC. Named for Capt. William M. SHERMAN AFB. (See Clinton Sherman AFB.)
Randolph of Austin, fighter pilot, killed in aircraft accident SIOUX CITY MUNICIPAL AP, Iowa, 10 mi. S of Sioux
in Texas, 1928. City. Fighter-interceptor base, ADC. Named for city.
REESE AFB, Tex., 12 mi. W of Lubbock. Basic pilot SPENCE AB, Ga., 5 mi. SE of Moultrie. Contract primary
training, ATC. Formerly Lubbock AFB, renamed for Lt. pilot training, ATC. Named for Lt. Thomas L. Spence of
Augustus F. Reese, Jr., of Shallowater, Tex., killed on Thomasville, Ga., WW I pilot, killed in aircraft accident
bomber mission over Cagliari, Italy, May 1943. at end of war.
RICHARDS-GEBAUR AFB, Mo., 16 mi. S of Kansas STEAD AFB, Nev. 10 mi. NW of Reno. Survival train-
City. Fighter-interceptor base, ADC; will house SAGE ing, ATC. Formerly Reno AAB, renamed for Lt. Craston
interim control center in January. Formerly Grandview Stead, Nevada ANG pilot killed in a crash at the base.

fA

Olnted Pease Tinker Travis ance Vandenherg Wes-tover

AFB, renamed for Lt. John F. Richards, II, of Kansas STEWART AFB, N. Y,. 4 mi. NW of Newburgh. SAGE
City, first area pilot to die in combat in WW I; and for direction center, ADC. Named for Lachlan Stewart, sea
Lt. Col. Arthur W. Gebaur, Jr., who was killed in action captain whose son provided the original land for the base.
over North Korea in 1952. SUFFOLK CO. AFB, N. Y,. 3 mi. N of Westhampton
ROBINS AFB, Ga., 14 mi. SSE of Macon. Hq. Air Mate- Beach, L. I. Fighter-interceptor base, ADC. Named for
riel Area, AMC; Hq. 3d Reserve Region, CONAC; ex- geographical area.
panding to handle 8th AF, SAC components. Named for SYRACUSE AF STATION, N. Y., 5 mi. NNE of Syra-
Brig. Gen. Augustine Warner Robins, Chief of Materiel cuse. Hq. ADC Air Division; SAGE combat center, ADC.
Division, Air Corps, who devised system of cataloging in Named for city.
1920s still used; died in 1940.

TINKER AFB, Okla., 8 mi. ESE of Oklahoma City. Hq.
SAWYER AFB. (See K. I. Sawyer AFB.) Air Materiel Area, AMC. Named for Maj. Gen. Clarence
SCHILLING AFB, Kan., 4 mi. SW of Salina. Medium L. Tinker, a Pawbuska Indian, bomber and fighter pilot;
bomber base, 15th AF, SAC; projected Atlas ICBM site. CG, 7th AF, killed in raid on Wake Island, June 1942.
Formerly Smokey Hill AFB, renamed for Col. David C. TOPEKA AF STATION, Kan., 7 mi. S of Topeka. Spe-
Schilling, WW II fighter ace and pioneer of in-flight refuel- cialized depot, AMC. Named for city.
ing techniques who led first nonstop transatlantic flight of TRAVIS AFB, Calif., 6 mi. ENE of Fairfield and Suisun.
jet fighters, killed in automobile accident, in England, Hq. WESTAF, MATS; heavy bomber base, 15th AF, SAC;
August 1956. air transport base, MATS; fighter-interceptor base, ADC.
SCOTT AFB, Ill., 6 mi. ENE of Belleville. Hq. MATS; Formerly Fairfield-Suisun AFB, renamed for Brig. Gen.
Hq. AWS; Hq. AACS. Named for Cpl. Frank S. Scott, Robert F. Travis, bomber pilot, recipient of DSC, killed
first enlisted man to die in an air accident, killed at Col- in B-29 crash in US, August 1950.
lege Park, Md., 1912. TRUAX FIELD, Wis., 1 mi. E of Madison. Fighter-inter-
SELFRIDGE AFB, Mich., 3 mi. E of Mount Clemens. ceptor base, ADC; SAGE combat center. Named for 1st
Fighter-interceptor base, ADC; Hq. 5th Reserve Region, Lt. Thomas L. Truax of Madison, pilot, killed in training
CONAC; air refueling base, 2d AF, SAC. Named for flight in US, November 1941.
Lt. Thomas E. Selfridge, killed in 1908 while on flight TURNER AFB, Ga., 4 mi. ENE of Albany. Heavy bomber
with Orville Wright to demonstrate Wright plane. base, 8th AF, SAC. Named for Lt. Sullins Preston Turner
SEWART AFB, Tenn., 3 mi. N of Smyrna. Troop carrier of Oxford, Ga., killed in aircraft accident at Langley AFB,
base, 9th AF, TAC. Formerly Smyrna AAB, renamed for May 1940.
Ma. Allan J. Sewart, Jr., bomber pilot, recipient of DSC, TYNDALL AFB, Fla., 8 mi. SE of Panama City. Weapons
killed in action over the Solomons, November 1942. employment center, ADC. Named for Lt. Frank B. Tyndall
SEYMOUR JOHNSON AFB, N. C., 2 mi. SSE of Golds- of Port Seward, Fla., WW I fighter pilot, killed in air
boro. Tactical fighter base, 9th AF, TAC; fighter-inter- crash in 1930; first Florida military flyer to be killed.
ceptor base, ADC; heavy bomber base, 8th AF, SAC.
Named for Lt. Seymour A. Johnson, Navy pilot of Golds- VANCE AFB, Okla., 4 mi. SSW of Enid. Basic pilot train-
boro, killed in 1942. ing, ATC. Formerly Enid AFB, renamed for Lt. Col. Leon
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R. Vance, Jr., WW II recipient of CMH, lost in hospital MATS. Named for Maj. Sheldon H. Wheeler, killed in an
aircraft forced down at sea off Iceland, 1944. aircraft accident in 1921 at Luke Field, Hawaii.
VANDENBERG AFB, Calif., 10 mi. NW of Lompoc. Hq. WHITEMAN AFB, Mo., 3 mi. S of Knob Noster. Medium
1st Missile Division, SAC; Atlas ICBM site. Formerly bomber base, 2d AF, SAC. Formerly Sedalia AFB, re-
Cooke AFB, renamed for Gen. Hoyt S. Vandenberg, 9th named for 2d Lt. George A. Whiteman of Sedalia, killed
AF Commander in ETO in WW II, Air Force Chief of in action at Pearl Harbor on December 7, 1941.
Staff from 1948 to 1953, who died April 2, 1954. WILKINS AF STATION, Ohio, 1 mi. N of Shelby. AF

specialized depot, AMC. Named for Maj. Raymond H.
WALKER AFB, N. M., 6 mi. S of Roswell. Heavy bomber Wilkins, CMH recipient, killed November 2, 1943, over
base, 15th AF, SAC; fighter-interceptor base, ADC; pro- Rabaul, New Britain, after he had destroyed two enemy
jected Atlas ICBM site. Formerly Roswell AAB, re- ships.
named for Brig. Gen. Kenneth N. Walker, a native of WILLIAMS AFB, Ariz., 10 mi. E of Chandler. Training
New Mexico, CG, 5th Bomber Command, WW II recipient for tactical fighter pilots, TAC. Formerly Higley Field, re-
of CMH, killed in Southwest Pacific while leading a named for Lt. Charles L. Williams, native of Arizona,
bombing attack, 1943. bomber pilot, killed in Hawaii, July 1927.
WARREN AFB. (See Francis E. Warren AFB.) WRIGHT-PATTERSON AFB, Ohio, 2 mi. ENE of Dayton.
WEBB AFB, Tex., 1.8 mi. SW of Big Spring. Basic pilot Hq. AMC; WADC, ARDC; Air Force Institute of Tech-
training, ATC; fighter-interceptor base, ADC. Formerly nology (AU); fighter-interceptor base, ADC; heavy bomber
Big Spring AFB, renamed for 1st Lt. James L. Webb, Jr., base, 2d AF, SAC. Formerly separate areas including Fair-
F-51 pilot, killed off Japanese coast, 1949. field Air Depot, Wilbur Wright Field, McCook Field, and
WENDOVER AF AUXILIARY FIELD, Utah, 1 mi. S of Patterson Field, renamed for Orville and Wilbur Wright,
Wendover. Gunnery range, AMC. Named for city. and for Lt. Frank S. Patterson, killed in air crash near
WESTOVER AFB, Mass., 3 mi. NNE of Chicopee Falls. this base during early firing tests of synchronized machine
Hq. 8th AF, SAC; heavy bomber base, air refueling base, gun, June 1918.
SAC; fighter-interceptor base, ADC. Named for Maj. Gen. WURTSMITH AFB, Mich, 3 mi. NW of Oscoda. Fighter-
Oscar Westover, Chief of Air Corps, killed in air crash interceptor base, ADC; air refueling base, 2d AF, SAC.
near Burbank, Calif., September 1938. Formerly Camp Skeel, later Oscoda AFB, renamed for
WHEELER AFB, Oahu, Hawaii, 23 mi. NW of Honolulu. Maj. Gen. Paul B. Wurtsmith, CC, 13th AF, killed in B-25
Hq. Pacific Airways and Air Communications, WESTAF, crash in North Carolina, 1946.-Exo

UNITED STATES AIR FORCE INSTALLATIONS OVERSEAS
Albrook AFB, Canal Zone Greenham Common RAF Station, Robot/Sale AB, Morocco
Alconbury RAF, England England Ramey AFB, Puerto Rico
Andersen AFB, Guam Hahn AB, Germany Ramstein AB, Germany
Ankara AS, Turkey Haneda Service Annex, Japan Rhein/Main AB, Germany
Ashiya AB, Japan Harmon AFB, Guam Sculthorpe RAF Station, England
Athenai AB, Greece High Wycombe AS, England Sembach AB, Germany
Aviano AB, Italy Incirlik AB, Turkey Seoul AS, Korea
Benguerir AB, Morocco Iraklion AS, Crete Shemya AS, Aleutian Islands
Bentwaters RAF Station, England Itazuke AB, Japan Shepherds Grove RAF Station, England
Bitburg AB, Germany Iwo Jima AB Sidi Slimane AB, Morocco
Bordeaux Merignac Airport, France John Hay AB, Philippines Sondrestrom AB, Greenland
Boulhaut AB, Morocco Johnson AB, Japan South Ruislip AS, England
Brize Norton RAF Station, England Johnston Island AFB Spangdahlem AB, Germany
Bruntingthorpe RAF Station, England Kadena AB, Okinawa Suwon Auxiliary Airfield, Korea
Chambley AB, France Keflavik Airport, Iceland Tachikawa AB, Japan
Chateauroux AS, France Kimpo AB, Korea Taegu Auxiliary Airfield, Korea
Chaumont AB, France Kindley AFB, Bermuda Tainan AS, Taiwan
Chelveston RAF Station, England Kunsan AB, Korea . .
Clark AFB, Philippines Lajes Field, Azores TaipeiATiwa
Chiaya AB, Taiwan Lakenheath RAF Station, England TaoyunhfielAwanTemplehof Central AP, Germany
Camp New Amsterdam AB, Laon AB, France ThuleAB,Greenland

Netherlands Lindsey AS,,Germany
Dhahran AB, Saudi Arabia Mildenhall RAF Station, England Torrejon AB, Spain

Dreux AB, France Misawa AB, Japan Toul-RosiereAB,France
East Kirkby RAF Station, England Moron AB, Spain Upper Heyford RAF Station, England

Ernest Harmon AFB, Newfoundland Naha AB, Okinawa West Drayton RAF Station, England

Etain AB, France Narsarssuak AB, Greenland Wethersfield RAF Station, England

Evreux/Fauville AB, France Nouasseur AB, Morocco Wheelus AB, Libya
Fairford RAF Station, England Orly Airport, France Wiesbaden AB, Germany

Fuchu AS, Japan Osan AB, Korea Woodbridge RAF Station, England
Gioia del Colle, Italy Pepperrell AFB, Newfoundland Yokota AB, Japan
Goose AB, Labrador Phalsbourg AB, France Zaragoza AB, Spain
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Encase th inferno thaImakes

yet with a wall thickness measured in a minor fraction of an inch . . .

Longer than the average living room-yet machined to tolerances
measured to three decimal places .. .

These are some of the standards resulting from the imaginative
approaches our scientists and engineers have taken to design, develop
and build first- and second-stage rocket cases for Minuteman under
subcontract to Thiokol Chemical Corporation.

We start with a fundamental knowledge of metals acquired from our
advanced metallurgical research programs ...add our design and

processing skills ...maintain close, positive control from ingot to

completed case ready for firing.

Result? Repeated successful firmngs of Allison designed and produced
flight-weight Minuteman cases-firing-stand proof of the validity of
Allison's design philosophy, the soundness of Allison's processing.

And this is but one of the many space-age projects we're putting our
minds to at Alkison-mmnds backed by every General Motors resource.

Whether your problem is concerned with the heavens, the. earth, or
the oceans, Allison has the will and-if it can be solved-the way to
solve it. We're doing it for others -we could do it for you.

Illustrated is a section of a miniature test case showing a special thread

developed by Allison for the aft closure of the full-scale Minuteman
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B-26

B-29

B-36

B-47

KB-50J WITH F-100s AND RB-66 B-52

Gallery of USAF Weapons

5-26 INVADER-tactical bomber, World War I vintage; completely phased out 2,200 hp. Dimensions: span 141 ft. 2 in., length 99 ft., height 27 ft. 8 in.
of USAF os a bomber; still in use by some tow-target units; used by Air National Speed: about 400 mph. Ceiling: above 35,000 ft. Range: beyond 4,000 mi.

Guard in limited numbers as administrative aircraft. Plane, which incorporated with 10,000 lb. of bombs. Bomb load: 20,000 lb. Armament: 12 .50-caliber
many features of the much earlier A-20 Havoc, was flown first in July 1942, was machine guns. Crew: 11. Maximum gross takeoff weight: 140,000 lb. Primary
used with much success in European and Pacific fighting in World War II and using command: Air Rescue Service, Air Weather Service.
again during Korean War. Extremely versatile, fast, maneuverable, rugged, was B-36 PEACEMAKER-strategic heavy bomber; never fired a shot in anger but
last propeller-driven taotical bomber phased out of USAF active inventory. kept the peace as the first of the great free-world deterrent delivery systems in
Contractor: Douglas Aircraft Co. Power plant and manufacturer: 2 Pratt & early days of cold war. Between time of first delivery on August 29, 1947, and
Whitney R2800-PW79 piston engines. Power plant hp/thrust: 2,000 hp. Dimen- last delivery August 14, 1954, 385 B-36s were produced; only USAF aircraft ever
sions: span 70 ft., length 51 ft. 3 in., height 18 ft. 5 in. Speed: about 350 mph. capable of attacking a target on another continent and returning to friendly bases
Ceiling: about 30,000 ft. Range: 2,000 mi. Bomb load: 6,000 lb. Armament: without aerial refueling. In addition to bomber and reconnaissance versions,
5-inch rockets, 12 .50-caliber machine guns. Crew: 3-pilot, navigator/bomb- model designated GRB-36 was equipped as a "mother plane" carrier for RF-84F
ardier, gunner. Maximum gross takeoff weight: 40,000 lb. Primary using reconnaissance fighters; it was able to launch and retrieve the smaller aircraft
command: Air National Guard, Tactical Air Command, in flight. NB-36H was the world's first aircraft to fly with an operating atomic

B-29 SUPERFORTRESS-4-engine bomber, World War 11 vintage. Saw valuable reactor aboard. Experimental version, Convair-built XC-99 troop and cargo carrier,
service against Japanese in Pacific, was modified for duty as aerial tanker early was capable of carrying 400 fully equipped troops or more than 100,000 lb. of
in 1948. Now used mainly by Air Rescue Service and as a hurricane hunter with cargo. On February 12, 1959 lost B-36 was retired from the Air Force. Contractor:
the Air Weather Service. Contractor: Boeing Airplane Co. Power plant and Convair Div., General Dynamics Corp. Power plant and manufacturer: 6 Pratt
manufacturer: 4 Pratt & Whitney R3350-W57 or 57A. Power plant hp/thrust: & Whitney R4360-53 pusher-type; 4 General Electric J47 turbojets. Power plant
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hp/thrust: reciprocating engines, 3.800 hp each; turbojets, 5,200 lb. each.
Dimensions: span 230 ft., length 162 ft. 1 in., height 46 ft. 9 in. Speed: more
than 435 mph. Ceiling: above 50,000 ft. Range: 10,000 mi. Bomb load/cargo
capacity: 100,000 lb. Armament/cameras: 16 20-mm cannon under General
Electric fire-control system. The RB-36 also carried 14 different cameras. Crew:
16, including 5-man relief crew. Maximum gross takeoff weight: over 400,000
lb. Primary using command: was Strategic Air Command; no longer in service.
B-47 STRATOJET-medium-iet bomber; one of major components of SAC through
the 1

9
50s. Mode first flight December 17, 1947; on February 8, 1949, XB-47

made record dash from Larson AFB, Wash., to Andrews AFB, Md.-2,289 mi.-
in 3 hours, 46 minutes. Last production model-B-47E-flown first January 30,
1953 and photo-reconnaissance version, the RB-47E, flown first July 3, 1953.
An ARDC test B-47 remained airborne for 80 hours and 36 minutes, covering
39,200 mi., to set records in both these categories on November 27, 1959; pre-
vious mark was also held by a B-47. All models have sweptback wings and provi-
sion for 33 ATO (assisted takeoff) rocket units of 1,000 lb. each; unique landing
gear consists of dual main wheels in tandem with single outrigger attached to
inboard engine pods. The B-47 program was completed late in 1956. Currently
being phased out of inventory, replaced by B-52, B-58 wings. Contractor: Boeing
Airplane Co. Power plant and manufacturer: 6 General Electric J47 turbojets.
Power plant hp/thrust: 6,000 lb. each engine. Dimensions: span 116 ft.,
length 107 ft., height 28 ft. Speed: over 600 mph. Ceiling: above 40,000 ft.
Range: beyond 3,000 mi. Bomb load: more than 20,000 lb. Armament: 2 20-mm
cannon in tail turret. Crew: 3-pilot, copilot, navigator/bombardier. Maximum
gross takeoff weight: 230,000 lb. Primary using command: Strategic Air
Command.
KB-50J SUPERFORTRESS-tactical aerial tanker; as B-50, originally a strategic
bomber replacement for the B-29; was supplied to 3 SAC groups prior to Korea.
Then modified for air-to-air refueling. Present models have been modified to
include 2 jet engines along with 4 piston engines to provide greater speed and
altitude. KB-50J is aerial tanker of TAC's Composite Air Strike Force, as such one
of keys to global strike capability. Contractor: Boeing Airplane Co., Hayes Air- B-57craft Co. Power plant and manufacturer: 4 Pratt & Whitney R4360-PW35
piston engines, two General Electric J47-GE-23 turbojets. Power plant hp/
thrust: reciprocating engines, 3,500 hp; turbojets, 5,620 lb. Dimensions: span
141 ft, 2 in., length 99 ft., height 32 ft. 7 in. Speed: over 400 mph. Ceiling:
about 35,000 ft. Range: beyond 2,000 mi. Cargo capacity: over 20,000 lb.
Crew: 6. Maximum gross takeoff weight: 173,000 lb. Primary using com-
mand: Tactical Air Command.
B-52 STRATOFORTRESS-strtegic heavy bomber; primary element in SAC today.
First production model flown on August 5, 1954; SAC took delivery of first B-52,
June 29, 1954; on November 25, 1956 8 8-52s completed nonstop 17,000-mile
flight over the North Pole; 3 B-52s landed at March AFB, Calif., January 18,
1957, after flying around the world in 45 hours 19 minutes. They covered the
24,325 mi. from Castle AFB, Calif., at an average speed of 530 mph. Latest ver-
sions are the B-52G and H, designed to carry air-launched missiles, air-launched
ballistic missiles, bomb loads. H has turbofan engines. Contractor: Boeing
Airplane Co. Power plant and manufacturer: 8 Pratt & Whitney J57 turbojets.
Power plant hp/thrust: 10,000 lb. each engine. Dimensions: (Model A-F)
span 185 ft., length 156 ft., height 48 ft.; (Model G and H) span 185 ft., length
157 ft., height 40 ft. 8 in. Speed: over 600 mph. Ceiling: above 50,000 ft.
Range: (Model A-F) beyond 6,000 mi., (Model G) beyond 7,500 mi., (Model H)
beyond 9,000 mi. Bomb load: (Model A-F) more than 20,000 lb., (Model G and
H) same or two air-to-surface missiles and bombs or T-171E3 Vulcon cannon. Arma-
ment: 4 .50-caliber machine guns in tail. Crew: 6. Maximum gross takeoff
weight: (Model A, B) more than 350,000 lb., (Model C-F) more than 400,C0 lb.,
(Model G and H) more than 450,000 lb. Primary using command: Strategic
Air Command.
B-57 CANBERRA-light bomber; adaptation of English Electric Conberra bomber,
now phased off the USAF active inventory after several years of service with TAC;
in use by Air National Guard. Other versions of plane include RB-57 reconnais-
sance model, TB-S7 dual-control trainer, B-57E tow-target aircraft. Contractor:
Martin Co. Power plant and manufacturer: 2 Wright J65-5 turbojets. Dimen-
sions: span 64 ft., length 65.5 ft., height 14.8 ft. Speed: over 600 mph. Ceiling:
over 45,000 ft., over 55,000 in stripped-down reconnaissance version. Range:
beyond 2,000 mi. Bomb load: 5,000 lb. Armament/cameras: bombs, 8 5-in. B-58HVAR rockets, 8 .50-caliber machine guns, or high-altitude cameras. Crew: 2
seated in tandem; I in reconnaissance version. Maximum gross takeoff weight:
50,000 lb. Primary using command: Tactical Air Command previously, now
Air National Guard.
B-58 HUSTLER-strategic medium bomber-reconnaissance plane; world's first
supersonic bomber. First flight November 1956. Uses a disposable pod carried
beneath its fuselage which makes it unnecessary to haul empty space after weapons
or fuel have been expended; payload, cameras, ECM equipment, fuel can be car-
ried in pod; struts of main landing gear, each with 8 wheels, unusually long to
give ground clearance to pod. B-58 has optimum lift-drag ratio deltawing which
imports stability through relatively slow takeoff and landing speeds to Mach 2
ata ltitude. Plane in production; SAC crews training at Carswell AFB, Tex.; early
planes turned over to SAC. Contractor: Convair Div., General Dynamics Corp.
Power plant and manufacturer: 4 General Electric J79 turbojets with after-
burner. Power plant hp/thrust: over 10,000 lb. each plus afterburner. Dimen-
sions: span 56 ft. 10 in., length 96 ft. 9 in., height 31 ft. 5 in. Speed: Mach 2
or 1,324 mph at 35,000 ft. Ceiling: above 60,000 ft. Range: intercontinental
through midair refueling. Bomb load: nuclear weapons in disposable pod.
Armament: T-171E3 20-mm cannon. Crew: 3-pilot, bombardier/novigator,
defensive systems operator. Maximum gross takeoff weight: more than 160,000
lb. Primary using command: Strategic Air Command.
B-66 DESTROYER-tactical light bomber; versatile plane; fills important roles
in Composite Air Strike Force. The RB-66B, photo-reconnaissance version, first
flown June 28, 1954. TAC accepted first one on February 1, 1956. B-66B, flown B-66
first January 4, 1955, delivered on March 16, 1956. Latest in the series, the
WB-66D weather-reconnaissance aircraft, delivered on June 26, 1957. Destroyer
is equipped with outomatic electrical control system which eliminates at least 10
pilot functions, requires no manual switching. Two RB-66Bs averaged 700 mph
ground speed from Tucson, Ariz., to Crestview, Fla., in March 1956. Contractor:
Douglas Aircraft Co. Power plant and manufacturer: 2 Allison J71-A-13 turbo-
jets. Power plant hp/thrust: 10,000 lb. each. Dimensions: span 72 ft. 6 in.,
length 75 ft. 2 in., height 23 ft. 7 in. Speed: 700 mph. Ceiling: above 45,000
ft. Range: beyond 1,500 mi. without aerial refueling. Bomb load: B-66B, 15,000
lb. including nuclear weapons. Armament/cameras: 2 20-mm cannon in fail
of all models; RB-66B, RB-66C, full-range of camera equipment; WB-66D, special
weather-reconnaissance equipment. Crew: B-668, R-66B, 3; RB-66C, 4; WB-66D,
5. Maximum gross takeoff weight: B-66B, 78,000 lb.; RB-66, 70,000 lb.
Primary using command: Tactical Air Command, United States Air Forces in
Europe.
B-70 VALKYRIE-strategic heavy bomber; in prototype-development stage at
present after current Congress voted funds that in effect overruled Administration
decision to cut program sharply. In December 1957, then Secretary of the Air
Force James H. Douglas announced program for Mach 3 B-70, radical superplane
for superior to aircraft now is existence. In size B-70 would be comparable to
B-52; consequently, it would be able to operate from most existing heavy bomber
bases, although in most features of design it should represent great advances.
Contractor: North American Aviation. Power plant and manufacturer: 6
General Electric J93 turbojets. Power plant hp/thrust: classified. Dimensions:
span 115 ft., length 170 ft. Speed: over 2,000 mph (Mach 3) cruise. Ceiling:
about 70,000 ft. Range: intercontinental. Bomb load: classified. Armament:
nuclear weapons. Crew: 4. Maximum gross takeoff weight: 250 tons. Primary
using command: Strategic Air Command. B-70 (ARTIST'S CONCEPTION)
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RF-84F

F-86D

F-100C

t/

F-89H F-101B

F-84F THUNDERSTREAK-tactical fighter. Volume production began in 1953; first tion of Thunderiets. Contractor: Republic Aviation Corp. Power plant and
TAC units were equipped in 1954. In March 1955, Lt, Col. Robert R. Scott set a manufacturer: General Electric 173 single jet. Power plant hp/thrust: 10,000
speed record from Los Angeles to New York-2,445 mi.-in 3 hours 44 minutes; lb. Dimensions: span 33 ft. 6 in., length 43 ft. 4 in., height 12 ft. 4 in.
in August 1955, a flight of the 27th Strategic Fighter Wing, Bergstrom AFB, Tex., Speed: about 700 mph. Ceiling: above 45,000 ft. Range: beyond 2,000 mi.
set nonstop jet fighter distance record of 5,118 ml. using in-flitht refueling Bomb load: more than 6,000 lb. conventional, nuclear bombs. Armament: 6
Plane had its first flight at Edwards AFB, Calif., in spring of 1951; it has tricycle .50-caliber machine guns, rockets. Crew: 1. Maximum gross takeoff weight:
landing gear, lettisonable canopy, pilot ejection seat. Production has been com- over 25,000 lb. Primary using command: Air National Guard, NATO.
pleted. Contractor: Republic Aviation Corp. Power plant and manufacturer: F.86 SABREJET-tactical fighter-interceptor; first flew in May 1948 and was
WrightSapphire 165 singleet. Powerplant hp/thrust: 7,200lb. Dimensions' USAF's first sweptwing fighter; in various models established and held world
span 33 ft. 6in., length 43 ft. 4in., height 14 ft. 4in. Speed:aover 650 mph' speed marks from 671 mph to 699 mph. The"F"' gained world fame during the
Ceiling: above 45,000 ft. Range: beyond 2,000 mi. Bomb load: 4,000 lb. at Korean War through the 14-to-i kill ratio its pilots established over Communist
conventional or nuclear bombs. Armament: 6 .50-caliber machine guns, 24 5-in. flyers. Was free world's answer to Red MIG jet over Korea. Contractor: North
rockets. Crew: 1. Maximum gross takeoff weight: 25,000 lb. Primary using American Aviation. Power plant and manufacturer: F-86F, General Electric
command: Air National Guard, NATO. J47-27; F-86D, K, L, General Electric J47-33 or 178; F-86H, General Electric,
RF-84F THUNDERFLASH-reconnaissance modification of F-84F; mode maiden 173-GE3. Power plant hp/thrust: F-86F, 5,970 lb.; F-86D, K, L, 7,650 lb. with
flight in February 1952 at Edwards AFB. Has virtually same characteristics as afterburner; F-86H, 8,500 lb. Dimensions: F-86F, span 37 ft., length 38 ft.,
the fighter except air-intake ducts are situated in the wing roots rather than nose, height 15 ft.; F-86D, K, L, span 37 ft., length 40 ft., height 15 ft. Speed:
which is elongated and enclosed to provide space for cameras, radar, electronic more than 650 mph. Ceiling: above 45,000 ft. Range: F-86F, beyond 1,000 mi.
equipment; can carry combinations of a variety of 15 cameras; carries magnesium maximum. Bomb load: F-86F, 2,000 lb. Armament/cameras: F-86F, 6 50-cali-
flares in flash elector cartridges under the wings for night photography. Was the ber machine guns; F-86D, L, 24 2.75-in. Mighty Mouse air-to-air rockets; F-86K, 4
first reconnaissance fighter to have camera control system and a view finder for 20-mm cannon. Crew: 1. Maximum gross takeoff weight: F-86F, 17,000 lb.;
the pilot; also equipped with wire recorder which records pilot's observations F-86D, K, L, 18,000 lb. Primary using command: Air Defense Command, Air
during visual reconnaissance. Contractor: Republic Aviation Corp. Power plant National Guard, NATO, SEATO.
and manufacturer: Wright Sapphire J65 single jet. Power plant hp/thrust: F-89 SCORPION-all-weather interceptor; A, B, and C models of the F-89 are
7,200 lb. Dimensions: span 33 ft. 6 in., length 47 ft. 6 in., height 15 ft. in use by the Air National Guard, the F-89D, H, and J models are still used by
Speed: over 650 mph. Ceiling: above 45,000 ft. Range: beyond 2,000 mi. some ADC units but being phased out in favor of F-101s, F-102s, and F-106s.
Armament/cameras: 4 .50-caliber machine guns, standard aerial cameras, dicing The F-89 is a midwing, twin-engined, all-weather interceptor, manned by a crew
cameras, Tri-Metrogon camera. Crew: 1. Maximum gross takeoff weight: of 2, pilot and radar observer, seated tandem in pressurized cockpits; heavy
25,000 lb. Primary using command: Tactical Air Command, Air National Guard, rocket armament is carried in large wingtip pods, 52 rockets to pod; can be
NATO, SEATO. fired in small groups or 1 giant volley; later models have advanced Hughes fire
F-84G THUNDERJET-tactical fighter. First production-line let fighter equipped control. Contractor: Northrop Corp. Power plant and manufacturer: 2 Allison
for (1) in-flight refueling and (2) to deliver nuclear bombs. Made what was J35-A-35 turbojets with afterburners. Power plant hp/thrust: about 15,000 lb.
considered outstanding flight of 1953 by going nonstop from Turner AFB, Ga. to with afterburners. Dimensions: span 56 ft. 2 in., length 53 ft. 4 in., height 17 ft.
Lakenheath, England-4,485 mi.-the longest flight made by jet fighters to that 7 in. Speed: over 600 mph. Ceiling: above 45,000 ft. Range: beyond 1,000 mi.
time. Saw extensive action in Korea in air support missions. Production of last of Armament: 104 2.75-in. folding-fin air-to-air rockets or missiles including Falcon
4,457 F-84Gs was completed in 1953. Contractor: Republic Aviation Corp, or Genie. Crew: 2. Maximum gross takeoff weight: more than 40,000 lb.
Power plant and manufacturer: Allison J34-A-29 single jet. Power plant Primary using command: Air Defense Command, Air National Guard.
hp/thrust: 5,600 lb. Dimensions: span 36 ft., length 38 ft., height 12 ft. 6 in. F-100 SUPERSABRE-tactical fighter; made first flight May 15, 1953; went into
Speed: over 600 mph. Ceiling: above 45,000 ft. Range: 2,000 mi. with 4 production at Los Angeles plant mid-1953; first delivery made to TAC in Septem-
external tanks. Bomb load: 4,000 lb. of conventional and nuclear bombs. ber 1954. F-100F was first two-place jet tactical fighter ordered by Air Force;
Armament: 6 M-3 .50-caliber machine guns, rockets. Crew: 1. Maximum gross went into production in Los Angeles in 1956; in use mainly as a trainer. D model
takeoff weight: over 18,000 lb. Primary using command: Air National Guard, has an autopilot. F-100, designed for maximum climb, maneuverability, altitude,
NATO, SEATO. speed, was first USAF aircraft able to fly supersonic in level flight. An F-100C
YF-84J SUPER THUNDERSTREAK-tactical fighter; basically the same as the set official world's record of 822.135 mph at Palmdale, Calif., on August 20,
F-84F; the "J" model made its first flight at Edwards AFB May 7, 1954. Major 1955. Plane is versatile kingpin of TAC's Composite Air Strike Force; with new,
improvements included larger General Electric turbojet engine, redesigned air- larger external tanks and ability to refuel internal and external tanks in flight,
intake duct, and changes in fuselage, dive brake area, and internal systems. has almost unlimited range; can be zero-length launched from a mobile truns-
Volume production commenced in 1953 simultaneous with completion of produc- launcher fully armed, fueled, and manned. Contractor: North American Aviation.
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F-104

F-102

F-10

F-106

F-105D

Power plant and manufacturer: Pratt & Whitney J57-P-21 with afterburner.
Power plant hp/thrust: over 10,000 lb. Dimensions: span 38 ft., length 47 ft.,
height 16 ft. Speed: over 800 mph. Ceiling: above 50,000 ft. Range: beyond
1,000 mi. without aerial refueling. Bomb load: conventional or nuclear bombs.
Armament: 4 M-39 

2
0-mm cannon, Sidewinder air-to-air missiles. Crew: 1, 2 in

"F" model. Maximum gross takeoff weight: 28,000 lb. Primary using com-
mand: Tactical Air Command, United States Air Forces in Europe, Pacific Air
Forces, Air National Guard.
F-101 VOODOO-all-weather fighter-interceptor; F-101C has been in squadron
service with TAC since May 1957. Plane was developed from the XF-88, went
supersonic on first flight September 29, 1954. Models include F-101A, F-101,
two-seated long-range interceptor; F-101C, all-weather, heavily armored tactical F-107A
fighter; and RF-101. Until the F-104, the F-101 was USAF's fastest, most powerful
long-range tactical fighter; on December 12, 1957 F-101C set an official world's
record of 1,207.6 mph at Edwards AFB. On May 22, 1958, two F-tOCs made 21 ft. 11 in., length 54 ft. 9 in., height 13 ft. 6 in. Speed: over 1,400 mph.
a 5,600-mile nonstop flight originating and terminating at Bergstrom AFB; on Ceiling: above 90,000 ft. Range: beyond 1,000 mi. Bomb load: conventional
June 28, 1958, 4 F-10Cs flew nonstop from Andrews AFB, to Liege, Belgium, at and nuclear weapons. Armament: Sidewinders, Vulcan cannon. Crew: F-104A
an average speed of 640 mph; in August 1958, a flight of 7 completed a and C, 1; F-104B and D, 2. Maximum gross takeoff weight: 20,000 lb.
6,100-mile nonstop deployment from Bergstrom to Bentwaters, England. Con- Primary using command: Air Defense Command, Tactical Air Command.
tractor: McDonnell Aircraft Corp. Power plant and manufacturer: 2 Pratt & F-105 THUNDERCHIEF-all-weather tactical fighter; volume production began
Whitney J57 jets. Power plant hp/thrust: 30,000 lb. total. Dimensions: span in fall, 1958; first wing in service at Seymour Johnson AFB, N. C., after opera-
39.8 ft., length 67.5 ft., height 18 ft. Speed: over 1,200 mph. Ceiling: above tional and functional testing at Eglin AFB, Fla. High-speed, long-range, well
50,000 ft. Range: beyond 1,000 mi. without aerial refueling. Bomb load: armed F-105 has bomb bay longer than B-17, fire-control system which permits
conventional and nuclear bombs. Armament: combinations of 4 M-39 20-mm pinpoint bombing from extremely low level to 50,000 ft. Full arsenal of missiles
cannon, MB-t Genie, Falcon, and Sidewinder air-to-air rockets. Crew: F-101A and rockets. Brig. Gen. J. H. Moore, 4th Tactical Fighter Wing Commander, set
and C, 1; F-101B, 2. Maximum gross takeoff weight: over 40,000 lb. a new 100-kilometer closed-course speed record of 1,216.48 mph in early Decem-
Primary using command: Tactical Air Command, Air Defense Command, United ber 1959 in an F-105. Contractor: Republic Aviation Corp. Power plant and
States Air Forces in Europe, Pacific Air Forces. manufacturer: Pratt & Whitney 175 with afterburner. Power plant hp/thrust:
RF-101 VOODOO-USAF's first supersonic photo-reconnaissance aircraft; in 23,500 lb. Dimensions: span 34 ft. 11 in., length 63 ft. 1 in., height 19 ft.
November 1957 it set three transcontinental speed records-Los Angeles to New 8 in. Speed: over 1,000 mph. Ceiling: above 55,000 ft. Range: beyond 1,500
York, 3 hours 7 minutes; Los Angeles to New York and return, 6 hours 46 mi. Bomb load: 4,000 lb. of conventional or nuclear bombs. Armament: Vulcan
minutes; New York to Los Angeles, 3 hours 36 minutes. Can photograph from cannon, rockets, air-to-air missiles. Crew: 1. Maximum gross takeoff weight:
45,000 ft. an area 217 mi. long and 8 mi. wide, plus on area mosaic equivalent 45,000 lb. Primary using command: Tactical Air Command.
to 20,000 sq. mi. Operational with TAC since May 6, 1957; plays a key role F-106 DELTA DART-all-weather interceptor; first flight of F-106A was at
in Composite Air Strike Force; lighter than F-101 with provision for mounting Edwards AFB, December 26, 1956; F-106B followed on April 9, 1958, also at
6 cameras in the nose. Contractor: McDonnell Aircraft Corp. Power plant and Edwards; both are supersonic and carry the same armament. F-106 is based on
manufacturer: 2 Pratt & Whitney JS7 jets. Power plant hp/thrust: 30,000 lb. the F-102 but it is an altogether new aircraft; A and B are operational with
total. Dimensions: span 39.8 ft., length 69 ft., height 18 ft. Speed: over 1,000 ADC. Plane's fire-control and electronic-guidance systems are capable of auto-
mph. Ceiling: above 50,000 ft. Range: beyond 1,000 mi. without refueling. matically flying the aircraft through any kind of weather in darkness or daylight
Cameras: day recon.: 1 KA-2, 12 in. F. L.; 3 KA-2, 6 in. F. L.; 2 KA-1, 36 in. under direction of ground control intercept stations. December 15, 1959, Maj. J. W.
F. L.; night recon., 1 KA-2, 12 in. F. L.; 3 K-46, 7 in. F. L.; 2 KA-1, 36 in. Rogers broke the world's straightaway speed record with a 2-way average of
F. L.; 4 7B or 8A flare ejectors. Crew: 1. Maximum gross takeoff weight: 1,520.9 mph. The Soviet Union had previously set a record of 1,483.83 mph.
approximately 40,000 lb. Primary using command: Tactical Air Command. Contractor: Convair Div., General Dynamics Corp. Power plant and manu-
F-102 DELTA DAGGER-all-weather fighter-interceptor; primary weapon of facturer: 1 Pratt & Whitney J75-9 turbojet with afterburner. Power plant hp/
continental air defense system; in volume production. Became operational with thrust: 23,500 lb. Dimensions: span 38 ft., length 70 ft. 9 in., height 28 ft.
Air Force units in mid-1956, design based on XF-92A. All electronic equipment, Speed: over 1,400 mph. Ceiling: above 50,000 ft. Range: about 1,500 mi.
armament, and fuel carried internally; advanced electronic fire-control system, Armament: GAR-3 or -4 Falcons, MB-I Genie with nuclear warhead. Crew:
developed by Hughes Aircraft Co., searches out target at longe range, directs the F-106A, 1; F-106B, 2 in tandem. Maximum gross takeoff weight: over 35,000
pilot on attack course for missiles or rockets, at correct instant fires armament lb. Primary using command: Air Defense Command,
automatically. Two-place TF-102A version used mainly for transition training. F-107-research vehicle; was designed primarily as a developmental tactical
B model was redesignated and developed as F-106. Contractor: Convair Div., fighter under accelerated test program completed late in 1957. Did not go into
General Dynamics Corp. Power plant and manufacturer: Pratt & Whitney production and none is anticipated; used by NASA as a research vehicle in high
J57-P-23 turbojet with afterburner. Power plant hp/thrust: 10,000 lb. Dimen- supersonic speed ranges; aircraft is able to achieve speeds in excess of 1,000
sions: span 38 ft., length 68 ft. 5 in., height 21 ft. 3 in. Speed: supersonic. mph through such features as the "coke-bottle" area-space rule, thin, highly
Ceiling: above 50,000 ft. Range: beyond 1,000 mi. Armament: 6 GAR-ID or sweptback wings, air intake directly above and behind cockpit. Contractor: North
-2A Falcons, plus 24 2.75-in. folding-fin rockets. Crew: F-102A, 1; TF-102A, 2 side. American Aviation. Power plant and manufacturer: Pratt & Whitney J75 with
by-side. Maximum gross takeoff weight: over 25,000 lb. Primary using afterburner. Power plant hp/thrust: 23,500 lb. Dimensions: span 36 ft.,
command: Air Defense Command. length 61 ft., height 10 ft. Speed: Mach 2. Ceiling: above 50,000 ft. Range:
F-104 STARFIGHTER-tactical fighter and interceptor; serves ADC as day-night beyond 1,500 mi. Maximum gross takeoff weight: about 38,000 lb. Primary
interceptor armed with GAR-8 Sidewinders on wingtips; as a tactical fighter with using command: National Aeronautics and Space Administration.
TAC, it carries 6-barreled, 20-mm Vulcan cannon. First flight date in February 1954; F-108 RAPIER-long-range Mach 3 interceptor canceled for budgetary reasons
set world speed record of 1,404.19 mph in May 1958, piloted by Capt. Walter while still on the drawing boards in 1959; development began in 1957 at North
Irwin. During same period set altitude record of 91,249 ft. piloted by Maj. Howard American Aviation's Los Angeles Division. Plane would have been of radical
Johnson. In December 1959, Capt. Joe B. Jordan, test pilot at Edwards AF, Calif., design, construction of stainless steel; concept called for manned interceptor to
established two new world's records in the F-104. He raised the Navy's altitude destroy air-breathing attack systems at extreme range; both in range and altitude
record of 98,560 ft, to 103,395 ft., setting a time-to-climb record from takeoff beyond the reach of ground-environment control systems. Contractor: North
to 98,424 ft. in 15 min. 4.92 sec. F-104B is tandem-seating version of the A American Aviation. Power plant and manufacturer: 2 General Electric J93
model; F-104D 2-seat version of F-104C; both are in use by TAC. The F-104 turbojets. Power plant hp/thrust: classified. Dimensions: length 68 ft., span
played a prominent part in the USAF strike force deployment to Taiwan in 46 ft. Speed: over 2,000 mph (Mach 3). Ceiling: above 70,000 ft. Range:
September 1958. Plane being produced in Canada, Western Europe, Japan under 1,000-mi. radius at Mach 3. Armament: air-to-air missiles with nuclear or
license. Contractor: Lockheed Aircraft Corp. Power plant and manufacturer: conventional warheads. Crew: 2. Maximum gross takeoff weight: 50 tons.
GE J79 with afterburner. Power plant hp/thrust: 15,000 lb. Dimensions: span Primary using command: Air Defense Command.
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SM-62 SNARK-air-breathing intercontinental-cruise missile; first long-range SAC Bomb load: nuclear. Maximum gross takeoff weight: 220,000 lb. at launch.
bombardment missile. High-altitude, sweptwing, single-engine, iet-propelled Primary using command: Strategic Air Command,
strategic bombing missile with self-contained, nonjommable, stellar-monitored SM-75 THOR-intermediate-ronge ballistic missile; full production missile de-
guidance, nuclear warhead. High-aspect ratio wings mounted near top and forward ployed with Royal Air Force in Britain, also to go to Turkish forces. First opera-
of center of fuselage; tail consists of vertical stabilizer only. Wings have sow- tional free-world IRBM, initially tested at Cape Canaveral, October 1956; has
tooth leading edge; elevons, combination ailerons and elevators on trailing edge been past test stage since mid-1959. Reliable and much-used space booster both
eliminate need for horizontal tail. Extensively tested at numerous ranges; opera- singly and in combinations such as Thor-Able and Thor-Able-Star. Was also first
tional at Presque Isle AFS, Me., since end of 1957; missile and zero-launcher ballistic missile fired from new Vandenberg AFB, Calif., missile facility and first
highly mobile, can be positioned anywhere in world in few hours. Contractor: to be fired by all-SAC crew. Has all-inertial guidance system; transportable by
Northrop Corp. Power plant and manufacturer: Pratt & Whitney J57-P-17 and air. Contractor: Douglas Aircraft Co. Power plant and manufacturer: North
2 solid-propellant boosters. Power plant hp/thrust: 10,500 lb., 130,000 lb. American Rocketdyne single-stage liquid rocket engine. Power plant hp/thrust:
for boosters. Dimensions: span 42 ft., length 69 ft., height 15 ft. Speed: about 150,000 lb. takeoff thrust. Dimensions: length 62 ft., diameter 8 ft. Speed:
600 mph. Ceiling: above 50,000 ft. Range: beyond 6,000 mi. Bomb load: Mach 15. Ceiling: 350 mi. Range: beyond 1,500 mi. Bomb load: nuclear.
nuclear. Maximum gross takeoff weight: 59,000 lb. Primary using command: Maximum gross takeoff weight: over 90,000 lb. at launch.
Strategic Air Command. SM-78 JUPITER-intermediate-ronge ballistic missile; in production; was devel-

SM-65 ATLAS-intercuntinentaIballisticmissile,1fre world's first operational ICBM ped by Army in conjunction with Chrysler Corp. for USAP employment; to be
Flight testing began at Cape Canaveral June 1957 using A-version missiles wilt deployed in Italy and Turkey, 15 missiles per squadron. All-inertial guidance
booster engines, dummy nose cones, flights up to 600 miles. tight such flights system. Contractor: Chrysler Corp. Power plant and manufacturer: North
preceded testsofcomplete missile, including sustainer engine and separablenose American Rcketdyne single-stage liquid roket. Power plant hp/thrust: 150,000
cone, beginning summer 1958. Full-range 6,000-mile flight mode November 28, lb. Dimensions: length 60ft.,diameter 8ft. in. Speed: 10,000mth. Ceiling
Vandenbissler AfBe ano orbitDecmbes 1 t a k F satellite), InSeptember about350 m. Range: beyond 1,500 ml. Bomb load:nuclear.Maximumgross
1959, following further etensive testing, Atlas declared operational at Vanden- akrcrf stu o194504 lsm
berg AR, Calif., home at USAbe s ist Ballistic Missile Division. Thirteen Atlas SM-SO MINUTEMAN-second-enerationsolid-propellant ICBM;designed around
squadrons of 10 missiles each programed fur 11 USAP bases; missilealso slated concept of instantaneous, massive response to enemy attack. Small at sire and
Titan suadrmisons ofclud10 missiledac sies ave been; auce iane rasin- easy ta handle, will be mobile on railway launchers and dispersed in hardened

inertial, advanced versions all-inertial. Contractor: Convair Div., General n Per pat hptrst i e 000 I. ah, bose 50 i. in
Dynamics Corp. Power plant and manufacturer: North American Rockeldyne, 1962. Contractor: Boeing Airelane Co. Power plant and manufacturer: 3-
o-sad-a-ha g liquid . Power plant hp/thrust: ab 360,000 lb. stage solid propellant, first stageby Thikakl, second and third by Aeriet-General.one-nd--haf sageliqid uel Poer panthp/hrut: aout360000lb. Power plane hp/thrust: classified. Dimensions: length 55 ft., diameter 7 ft.

takeoff thrust. Dimensions: length 75Iao82 ft. depending on nose cone, diameter Sed ah2.Ciig prxmtl 0 i ag:aot650m.Bm
10 ft. Speed: appruximately 18,000 mph. Ceiling:about 600 ml. Range: more Sped:M nuclear. ily m amu gross takeoffmb
than 6,000 ml., 8,050 in laterversion,achieved9,000-mileflightin early 1960. weight:about80,000 ma.

MACE9

Bomb load: nuclear. Maximum gross takeoff weight: about 260,000 lb. at IM9 BOMARC-ramiet surface-ta-air defense intercept missile; used in
launch. Primary using command: Strategic Air Command. conjunction with SAGE (Semi -Automnatic Ground Environment) electronic system

as primary control. Guided from ground to altitude and target area; then target-
SM-68 TITAN-intercontinental ballistic missile in latter test stage; expected tn seeker and prooimity fuse take over. Name Bomorc comes from Boeing, the macu-
be operational in 1961 . Will be fired from deep, concrete-lined silos from facturer, and Michigan Aeronautical Research Center, University of Michigan,
VandenbergAFBtand other sites in Midwest and For West. Pits 155 feet deep, 40 which took part in initial studies in 1949. Boeing GAPA (ground-to-air pilotless
feet in diameter; later version Titan 11 will be fired directly from storage position aircraft) studies of 1945-49 also contributed much totaomarc effort. Bomarc-B, or
in silo; earlier version will be raised prior to firing. Titan 11 is generally improved Super Bomurc, with improvedaover-all performance, is in early testing stage. "A"
missile with prepackaged liquid fuel compared to nonpackoged liquid in basic model is an site in a number of locutions in US, normally some 60 missiles to
Titan; this allows faster response and salvo firing from silos. Plans call for 14 a squadron. Contractor: Boeing Airplane Co. Power plane and manufacturer:
Titan squadrons of 10 missiles each, 5Ssites hove been announced. Titan, as in Aerjet-General liquid- or Thiokol solid-propellant booster, twoWMarquardt riets.
case of early Atlas, has radio-inertial guidance, later models all-inertial. Con- Power plant hp/thrust: raiess, 50,000 lb. each, booster 50,000 lb. Dimen-
tractor: Martin Co. Power Plant and manufacturer: Aerajet-Genera. RP-i, sions: span 18 ft. 2 in., length 47 ft. 4 in., height 10 ft. 3 in, Speed: about
twa-stage liquid propellant. Power plant hp/thrust: 1st slate 300,000 lb., 2d Mach 3. Ceiling: above 60,000 ft. Range: IM-99A, 200-250 ml.; IM-99B, over
stage 60,000 lb. Dimensions: length 90 ft., diameter 10 ft. Speed: about 15000 400 mi. Bomb lad: cunventioal or nuclear, Maximum or gross takeoff
mph. Ceiling: 920 ml. Range: more shun 6,000 mi., 9,775 in Inter version. weight; about 15,000 lb. Primary using command: Air Dvfensv Commend.

SNARK MATADOR

BOMARC TITAN THOR JUPITER MINUTEMAN

ATLAS~

MACE 44
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TM-61 MATADOR-air-breothing, tacticol, surface-to-surfoce guided missile; w s bombers in the inventory. TwMo or more missiles could be cored on SAC tckfirst operational USAF missile, with initial flight December 1950. Basic version aircraft, usually in addition to normal toad of nuclear bombs; ALBM's ballistichad rodor-commond guidance; TM-61C has duol guidoance including rdr tine- trwjectoryond nonjommoble guidoncem ould serve ell in getting through enemyof-sight direction by controller, Shonicle electronic navigation system similar to defenses. Numerous femsibility tests hove been conducted. Contractor: DouglsLoron. Zero-lunched from mobile tronsouncer; deployed in Europe, Far East, Aircraft Co. Speed: hypersonic. Range: about 1.000 ms. otter launch fromMideast. Contractor: Marlin Co. Power plant and manufacturer: Allison bombers, at present probably B-52s or B-58s. Power plant and manufacturer:
J33-A-37 turbojet plussolid-propellant booster. Powerplanthp/thrust: 10,000 Aeroiet-Gener LtwA-stgesolid propellant.lb. and 100,000 lb.1from booster. Dimensionsspan27ft. 10in., length 39pft. WAGTAIL-air-to-surface tactical-support missile; highly sophisticated weapon7 in., height 9ft. 8 in. Speed: mare than 650 mph. Ceiling: above 35,000 ft. on mhich few details are known; guidance understood built around gyro-referenceRange: about 600 mi. Bomb load: nuclear or conventional. Maximum gross system enabling missile to evade obstacles an way to target after low-leveltakeoffweight: about 10,000 lb. Primaryusingcommand: Tactical AirsCos- launch. Concept calls for use of forward-firing rockets after launch and beforemand, United Stales Air Forces in Europe, Pacific Air Forces ignition of primary power plant, permitting very low velocities white guidance
TM-76 MACE-air-breathing, surface-to-surface guided missile; improved, much. system adjuststo target. Minneapolis Honeywell is primecontractor.changed version ofMatador. TM-76Ahas improved map-matching guidancesystem Two further developmental projects on which few details are known at pres-known as ATRAN B model is inertilly guided; missile has wide versatility to ent are the WS-121-B LONGBOW and SLAM. LONGOW is an air-launchedpenetrate enemy electronic detection screens at extreme low level or in upper missile project, with the missile believed designed o home on enemy radarattitudes. Like Matador, which it is to replace totally, it is zero-launched from as defense measure for attacking US bombers. LONGBOW has supplanted GAM-67
roadable launcher; deployed ta Europe. Contractor: Martin Co. Power ptant CROSSBOWasdevelopmental missile, with NorthropCorp. prime contractor inand manufacturer: Allison J33-A-41 turbojet and solid-propellant booster, both instances. SLAM (Supersonic Low-Altitude Missilej is aproject for anuclear-
Powerplant hp/thrust: 10000 lb. plus100,000-lb. booster. Dimensions:span powered,low-altitudeintercontinentalmissile,acloserelativeofwhichisbelieved
22 ft. 10 in., length 44 ft. 2 in., height 10 ft. Speed: mare than 650 mph. tobeCLAM,acemiclramjetmissilewith roughlythesamedesignconcept.Ceiling:above40,000 ft. Range: about 750 mi. Bo mb load: n uclear. Maxi mum
gross takeoff weight: approumately 10,000 lb. Primry using command:
Tactical Air Command.
MB-I GENIE-air-to-air rocket with atomic warhead; unguided; uses solid-
propellant engine. Preliminary studies in October 1953; contract negotiated with
DouglasAircraft, July-August 1954; first testsfrom F-89D andYF-102, March nd
May 1956; ADC operational capability, January 1957. Genie has 4 fins withsloped leading edges, horizontal tips, vertical trailing edges far free-flight sta-
bilization; carried underthewingofF-89, in missile bay ofaF-ton, F ;102, F-106.
Contractor: Douglas Aircraft Co. Power plant and manufacturer: MD-G

fAertrerhool Coliprplatocemtr. Power plant hp/thrust: about 3,0 b iesos

length 114.66 in., diameter 17.35 in. Speed: about Mach 3. Ceiling: above
50,000 ft. Range: aboutb6 m5. Bomb load: nuclear. Moximum grosstakeoff
weight: about800 lb. Primary using command: Air Defense Command.
GAR-1, 2, 3, 4, 11 FALCON-supersonic, guided air-to-air missiles. Hughes

F-105.Coensiered 
sipl oe nepeansiv 

misilwthrt 
litutl train0 n rb ieuid : forW_;1

Aircraft has produced 5 basic versions of the Falcon plusa number of improved

models including the eD, 2A, 3A, 4A; the3, 4, and 11 versionsare sometimes
termed Super Falcons. The I and 3 are radar-homing; 2 and 4 infrared homing;

I1 has a nuclear warhead, as such is the notion's first guided nuclear-tipped
air-to-air weapon. Anuclear GAR-9, no details of which are known, is also under-
stood under development. GAR-tD and 2A have been operational since 1956 an
ADC, TAC F-89, P-t0t, F.102, now also on F-106; can be carried internally or
under aircraft wings. Contractor: HughesAircraft Co. Power plant and manu- GENIEfacturer: Thiokol solid -propellant rocket motor. Power plant hp/thrust: about
6,000 lb. Dimensions: length 6 ft. 6 in. diameter 6.5 in., span I ft. 8 in.
Speed: Mach 2. Ceiling: above 50,000 ft. Range: beyond 5 mS. Bomb load:
conventional warhead; 11. nuclear. Maximum gross takeoff weight: 100 lb.
Primaryusingcommand: Air Defense Command.
GAR-8 SIDEWINDER-supersonic, guided air-to-air missile, Initially developed
by USNavy for fleet air defense; in USAF used by TAC, ADC F-10,PF-t0t,F-104.
F-lM. Considered simple, inexpensive missile with little training resuired for
handling and use. Homes on tailpipe of target aircraft through passive infrared
guidance uystem; has been used successfully in combat by Chinese Nationalist
Air Force against Chinese Communist planes, Improved rC version with higher
speed, greater range undergoing tests. Contractor: Philco Corp. and General
Electric. Powerplantandmanufacturer: Naval Powder Plantsolid propellant.
Powerplant hp/thrust:over6,000lb.Dimensions: length ln 9 ft. 4 in., diameter
I in., span 2 ft. Speed: Mach 2.5. Ceiling: above 50,000 ft. Range: at sea SIDEWINDERlevel 3,500 ft.. at 50,000 ft. 11,000 ft. Bomb load: conventional. Maximum
gross takeoff weight: 155 lb. Primary using command: Tactical Air Com-
mand, Air Defense Command.
GAM-72 QUAIL-air-launched diversionary bomber-defense missile designed for
launch from SAC bomber when approaching target to confuse enemy radar
defenses; first successful lest flight August 1958, has undergone continuing tests
since in launches from e-47, B-52 aircraft; test missiles recovered by parachute
and used again and again. Contractor: McDonnell Aircraft Corp. Power plant
and manufacturer: General Electric J85 turbojet. Power plant hp/thrust:
classified. Dimensions: length 12 ft. 10 in., tail span 5 ft. 4 in., diameter 2ft.
I in. Speed: subsonic. Ceiling: classified. Range: 200 ml. Maximum gross
takeoff weight: 1,100 lb. Primary using command: Strategic Air Command.
GAM-77 HOUND DOG-air-breathing air-to-ground guided standoff missile; it
is intended to increase and supplement the destructive power of lang-range SAC
bombers; forerunner of more advanced air-to-surface ballistic missiles that would
be virtual air-launched I gMs. GAM-77 undergoing launch test program from
B-52G and H aircraft; guidance is inertial. Attacking 8-52 would carr two
Hound Dogstoetend plane' s range ond attackand destroy targetswithout sub-
jecting plane to local defense measures in target area. Contractor: North
American Aviation Co. Power plant and manufacturer: Pratt & Whitney J52
turbojet. Power plant hp/thrust: 7,500 lb. at sea level. Dimensions: span
12 ft. 2 in., length 42 ft. 6 in., height 9 ft. 4 in. Speed: Mach 1.6 to 2.2.Ceiling: above 50,000 ft. Range: beyond 500 mi. Bomb load nuclear Maxi-

mum gross takeoff weight: 9,600 lb. Primary using command Strateg c
Air Command.
GAM-83A BULLPUP-air-to-surface guided weapon; adaptation of Navyleveloped

utipup for use by tacticol fighters. Guidance provided by radio signals from
launch plne's pilot. Number of advanced versions under development one
being developed for USAF with nuclear capability. Contractor: Martin Ca.X
Powerplant and manufacturer: Thiokol Reaction MotorspDine LR44RM2 lnhuo d
rocket. Dimensions: length 11 ft.. diameter 1 ft., span 3 ft. 1 in. Speed:
Mach 1.8. Ronge: over 15,000 ft. Bomb load: conventional. Maximum gross
takeoff weight: 570 lb. Primary using command: Tactical Air Command. 344
GAM-87A SKY BOLT-air-lunched ballistic missileALBM; now in early devel- 14
opment stage, designed to replace GAM-77 Hound Dog airlaunched guidedmisfsile.

With range comparable to an IREM, would be able to attack many targetsfrom Vairborne alert station of launch aircraft, and oil tagt fte r shortredeployment flight of plane; in mast cases, plane itself would not have topenetrate enemy defenses; thus Sky Bolt will extend range and useful life of

BULLPUPS ON FJ FURY

HOUND DOGS ON B-52

FALCONS,
FROM LEFT:

GAR-ll, GAR-ID,
GAR-2A, GAR-3



Maximum gross takeoff weight: 82,500 lb. Primary using command: All
USAF commands.
C-74 GLOBEMASTER I-cargo transport; first flight May 1945, at which time be-
came the world's largest land transport aircraft; still in wide use. Civilian version

is DC-7, flown by American and foreign airlines. Contractor: Douglas Aircraft Co.
C-45 Power plant and manufacturer: 4 Pratt & Whitney R4360-49. Power plant hp/

thrust: 3,500 hp. Dimensions: span 173 ft. 4 in., length 124 ft. 2 in., height
43 ft. 9 in. Speed: over 300 mph. Ceiling: above 30,000 ft. Range: 7,000 mi.
Cargo capacity: more than 50,000 lb., 125 troops. Crew: 5. Maximum gross
takeoff weight: 165,000 lb. Primary using command: Military Air Transport
Service, other major air commands.
KC-97 STRATOFREIGHTER-strotegic aerial tanker; production of 11th and final
model in C-97 series, KC-97G, completed July 18, 1956. Total of 888 C-97s deliv-
ered; C-97 was transport version of B-29, then modified as version of later B-50.
Until advent of KC-135, KC-97 was standard SAC aerial tanker; still widely used
today, especially to fuel B-47s and MATS planes. C-97A and C also are in service
as MATS and SAC freighters; others converted for SAC command transports. Con-

C-46 tractor: Boeing Airplane Co. Power plant and manufacturer: 4 Pratt & Whitney
R4360-59 Wasp Majors. Power plant hp/thrust: rated hp 2,650; takeoff hp 3,500.
Dimensions: span 141 ft. 3 in., length 110 ft. 4 in., height 38 ft. 3 in. Speed:
375 mph. Ceiling: above 35,000 ft. Range: beyond 4,000 mi. Cargo capacity:
96 troops, or 69 litter patients without refueling equipment, or 64,000 lb. Crew: 5.
Maximum gross takeoff weight: 175,000 lb. maximum. Primary using com-
mand: Strategic Air Command, Military Air Transport Service.
C-1I18 LIFTMASTER-cargo-troop carrier; military version of civil airlines' DC-6A;
mode first flight September 1949; initially designed as cargo carrier to meet require-
ments for swift and economical transportation of air freight; widely used in MATS
today. Contractor: Douglas Aircraft Co. Power plant and manufacturer: 4 Pratt
& Whitney R2800-CB-17 piston engines. Power plant hp/thrust: 2,500 takeoff hp,
10,000 hp total. Dimensions: span 117 ft. 6 in., length 105 ft. 7 in., height 28 ft.

C847 in. Speed: 372 mph maximum. Ceiling: above 25,000 ft. Range: about 5,000
mi. Cargo capacity: 29,500 lb., or 76 equipped troops. Crew: 5. Maximum
gross takeoff weight: 107,000 lb. Primary using command: Military Air Trans-
port Service, other major air command headquarters.
C-119 FLYING BOXCAR-corgo-troop carrier; improved and considerably modified
version of C-82. In use since 1947; long a Tactical Air Command standby particu-
larly for troop drops and aerial resupply, now used mainly by Air Reserve troop
carrier wings. C-82 and C-I19 well known for distinctive twin-toil booms, similar to
World War II P-38 fighter. Contractor: Fairchild Engine & Airplane Corp. Power
plant and manufacturer: 2 Wright R3350-85 piston engines. Power plant hp/
thrust: 3,250 hp takeoff. Dimensions: span 109 ft. 4 in., length 86 ft. 6 in.,

C-54E height 26 ft. 2 in. Speed: 250 mph. Ceiling: above 30,000 ft. Range: 2,000 mi.
with 10,000 lb. Cargo capacity: more than 30,000 lb., or 62 equipped troops.
Crew: 3 to 5. Maximum gross takeoff weight: 74,000 lb. Primary using com-
mand: Tactical Air Command, Pacific Air Forces, United States Air Forces in Europe,
Air Force Reserve, Air National Guard.
C-121 SUPER CONSTELLATION-cargo-troop carrier-picket aircraft; famous for
unique design in which fuselage serves as airfoil as do horizontal planes, C-121
has had a long career in both military and civilian configurations. Among military
versions are C-121 cargo-troop carrier; RC-121 radar early-warning picket aircraft
fitted with wingtip tanks for added range and 6 tons of electronic gear, operated by
ADC; VC-121 executive version operated by Special Air Missions group and includ-
ing the 'Columbine," President Eisenhower's aircraft; YC-121 powered by 4 T34

C-74 turboprops with over 5,000 lb. thrust hp each. Contractor: Lockheed Aircraft Corp.
Power plant and manufacturer: 4 R3350 turbo-compound piston engines.
Power plant hp/thrust: 3,250 hp takeoff. Dimensions: span 123 ft., length 116
ft., height 23 ft. Speed: 370 mph. Ceiling: above 25,000 ft. Range: nearly 5,000
mi.,more for RC-121. Cargo capacity: 40,000 lb. or 106 passengers. Crew: 2 to
5, plus rodar operators in RC-121. Maximum gross takeoff weight: 125,000 lb.
Primary using command: Military Air Transport Service, Air Defense Command.
C-123 PROVIDER-assault transport; made first flight October 1949; designed to
operate from short, unprepared landing strips to land troops and supplies, evacuate
wounded. Fuselage similar to C-119; high-stepped tail assembly to permit tail ramp
loading reminiscent of C-130. YC-123J Pantobase equipped with skis for Arctic
operations built by the Stroukoff Aircraft Corp., has 2 J44 turbojet engines for

KC-97G power augmentation during takeoffs; this model never put into production. Con-
tractor: Fairchild Engine & Airplane Corp. Power plant and manufacturer: 2
Pratt & Whitney R2800-99W piston engines. Power plant hp/thrust: 2,500 hp
each. Dimensions: span 119 ft., length 75 ft. 8 in., height 34 ft. 1 in. Speed:
240 mph maximum. Ceiling: above 25,000 ft. Range: beyond 3,000 mi. Cargo
capacity: 24,000 lb., or 60 equipped troops. Crew: 2 to 4. Maximum gross

Gallery of USAF Weapons takeoff weight: about 50,000 lb. Primary using command: Tactical Air Com-
mand, United States Air Forces in Europe, Pacific Air Forces.
C-124 GLOBEMASTER Il-transport; in service since 1950, until recently USAF's
largest heavy cargo transport. From Korea to Operation Deep Freeze in Antarctic,
has operated in all areas of globe including North, South Poles. Special features

W IR include clamshell nose door which opens to allow use of built-in ramp; 94
percent of all military vehicles can be driven up ramp, transported fully assembled;
elevator located in middle of fuselage also can quickly load or unload from ground
to cargo section, which can be converted to double-deck cabin for troops. Last C-124

C-45 EXPEDITOR-utility plone; now used primarily for administrative and combat- delivered to USAF in May 1955. Contractor: Douglas Aircraft Co. Power plant
readiness flying; during and since World War II served as bombardier/navigator and manufacturer: 4 Pratt & Whitney R4360-63A piston engines. Power plant

trainer, aerial gunnery trainer, multiengine pilot trainer. Contractor: Beech Air- hp/thrust: 3,800 hp. Dimensions: span 174 ft. 2 in., length 130 ft., height 48 ft.

craft Corp. Power plant and manufacturer: 2 Pratt & Whitney R985-AN-14-B 3 in. Speed: over 300 mph. Ceiling: above 30,000 ft. Range: 2,300 mi. with

piston engines. Power plant hp/thrust: 450 hp each. Dimensions: span 47 ft. 50,000-lb. load. Cargo capacity: 200 fully equipped troops or 127 litters or

7 in., length 34 ft. 2 in., height 10 ft. 8 in. Speed: 219 mph top speed. Ceiling: 74,000 lb. of cargo. Crew: 5, plus doctors and nurses with litter patients.

25,000 ft. Range: 700 mi. Cargo capacity: 5 passengers plus hand baggage or Maximum gross takeoff weight: 194,500 lb. maximum. Primary using com-

about 2,500 lb. Crew: 2. Maximum gross takeoff weight: 9,000 lb. Primary mand: Strategic Air Command, Military Air Transport Service, Air Materiel Command.

using command: All USAF commands. C-130 HERCULES-assault transport; A and 8 models in service; A has Allison

C-46 COMMANDO-cargo-troop carrier; best known for its duty "flying the Hump'' T56-A-tA turboprop engines; B has more power, greater fuel capacity, increases in

with the Air Transport Command during World War II; now is in limited use by takeoff and landing weights. Mission of Hercules is long-range, high-speed air trans-

Reserve units. Contractor: Curtiss-Wright Corp. Power plant and manufacturer: port of personnel, materiel for delivery by parachute or assault landing; key support

2 Pratt & Whitney R2800-75 piston engines. Power plant hp/thrust: 2,000 hp. aircraft in TAC's Composite Air Strike Force, figured prominently in Mideast and Far

Dimensions: span 108 ft., length 76 ft. 3 in., height 21 ft. 8 in. Speed: 265 mph. East deployments in summer, 1958. Extreme versatility includes ski operations, high-
Ceiling: above 25,000 ft. Range: beyond 1,400 mi. Cargo capacity: 12,000 lb. altitude mapping, weather reconnaissance, search and rescue, aerial tanker opera-
or 50 troops. Crew: 4. Maximum gross takeoff weight: 55,000 lb. Primary tions in in-flight refueling. Self-contained, auxiliary power supply enables C-130

using command: USAF reserve forces, NATO, SEATO. to operate from forward or remote areas independent of ground power; Lockheed

C-47 SKYTRAIN-cargo-troop carrier; popularly known as "Gooney Bird," a his- presently experimenting with addition of 2 jet engines, boundary layer control to

toric worldwide workhorse for USAF, other services, many nations. First flight as increase short takeoff and landing capabilities. A C-130 set a heavy-equipment
DC-3, civil designation, February 1932; since then more than 10,000 built; a good paradrop record May 12, dropping 35,000 pounds in one bundle over the desert in

many of them still flying somewhere. Was backbone of the Troop Carrier Command Southern California, eclipsing an earlier RAF record. Contractor: Lockheed Aircraft

in all theaters of World War II and used extensively in the Korean War; remains in Corp. Power plant and manufacturer: 4 Allison T56-A-tA turboprop engines.

general-purpose use today. Contractor: Douglas Aircraft Co. Power plant and Power plant hp/thrust: 3,750 equivalent shaft hp at takeoff; 3,375 equivalent

manufacturer: 2 Pratt & Whitney Rt830-90-D. Power plant hp/thrust: 1,200 hp shaft hp normal. Dimensions: span 132 ft. 6 in., length 97 ft. 7 in., height 38 ft.

each. Dimensions: span 95 ft., length 64 ft. 4 in., height 16 ft. 10 in. Speed: Speed: 370 mph maximum cruise. Ceiling: above 30,000 ft. Range: beyond 2,000
230 mph. Ceiling: 24,000 ft. Range: 2,125 mi. Cargo capacity: 7,500 lb., 21 mi. Cargo capacity: 92 troops, or 64 paratroops, 74 litters and 2 attendants, or
passengers. Crew: 5. Maximum gross takeoff weight: 33,000 lb. Primary 36,700 lb. Crew: 4 (5 with load master). Maximum gross takeoff weight:
using command: All USAF commands. 135,000 lb. Primary using command: Tactical Air Command, United States Air

C-54 SKYMASTER-cargo-troop carrier; made first flight February 1942; later Forces in Europe, Pacific Air Forces.

served as a heavy cargo transport for Air Corps and Navy. Used extensively by MATS, C-131 SAMARITAN-cargo-troop carrier-trainer; C-131 and T-29 are military
some other commands as an administrative command aircraft. Contractor: Douglas versions of the Convair 240/340/440; used variously, mainly as troop carrier, for
Aircraft Co. Power plant and manufacturer: 4 Pratt & Whitney R2000-9 piston transportation of litter patients, as trainer for bombardier/navigator/radar opera-

engines. Power plant hp/thrust: 1,450 hp each. Dimensions: span 117 ft. 6 in., tors. C-131/T-29 had its first flight in September 1949. Contractor: Convoir Div.,
length 93 ft. 9 in., height 27 ft. 6 in. Speed: 300 mph. Ceiling: 30,000 ft. General Dynamics Corp. Power plant and manufacturer: 2 Pratt & Whitney
Range: beyond 2,000 mi. Cargo capacity: 32,000 lb., 50 troops. Crew: 3 to 5. R2800-99W piston engines. Power plant hp/thrust: 2,500 hp takeoff each.
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Dimensions: span 91 ft. 8 in., length 74 ft. 8 in., height 27 ft. 4 in. Speed: more larger than Boeing 707 prototype used by civilian airlines. On November 11, 1957,
than 300 mph. Ceiling: above 25,000 ft. Range: beyond 1,000 mi. Cargo co- KC-135 set nonstop distance record of 6,325 mi.; 2 days later flew from Buenos
pacity: 40 passengers, 27 litters, about 12,000 lb. Crew: 2. Maximum gross Aires to Washington, D. C., in 11 hours 5 minutes, averaging 469.5 mph; on April
takeoff weight: 47,000 lb. Primary using command: Military Air Transport 8, 1958, one flew from Tokyo to the Azores nonstop, a distance of 10,228 mi.;
Service, Air Training Command, Strategic Air Command, Tactical Air Command, another flew from New York to London in 5 hours 27 minutes at an average speed of
Pacific Air Forces, United States Air Forces in Europe. 630 mph; on the return trip, June 29, 1958, it averaged 588 mph, completing
C-133 GLOBEMASTER Ill, or CARGOMASTER-transport; second and largest tur- th flight in S hours 51 minutes; in November 1957 served as aerial tanker enabling
boprop transport to be accepted by USAF; first flight April 23, 1956; first delivery RF.101 Voodoo to set 3 transcontinental records. Contractor: Boeing Airplane
August 28, 1957. Basically a freighter, C-133A has floor tie-down facilities which Co. Power plant and manufacturer: 4 Pratt & Whitney J57 turbojets. Power
permit installation of 200 airline-type passenger seats; can transport wide variety plant hp/thrust: 10,000 lb. each engine. Dimensions: span 130 ft. 10 in., length
of cargo. Has two loading entrances, fore and aft; simultaneous loading through 136 ft. 3 in., height 38 ft. 5 in. Speed: over 600 mph. Ceiling: above 50,000 ft.
both doors possible. 2 C-133s can transport the equivalent cargo of 5 C-124s; in Range: beyond 4,500 mi. Cargo capacity: 50,000 lb. or 80 passengers. Crew: 4.
December 1959 a production model airlifted a record 117,900 lb. of cargo to an Maximum gross takeoff weight: 297,000 lb. Primary using command: Stra-
altitude of 10,000 ft. Contractor: Douglas Aircraft Co. Power plant and manu- tegic Air Command.
facturer: 4 Pratt & Whitney T34-9W turboprops. Power plant hp/thrust: 5,600 C-140 JETSTAR-jet utility plane; USAF ordered 5 of these planes in the summer
lb. each. Dimensions: span 179 ft. 8 in., length 158 ft., height 48 ft. Speed: of 1960 for use by the MATS Airways and Air Communications Service in checking
over 350 mph. Ceiling: above 25,000 ft. Range: 1,000 mi. with 100,000-lb. cargo. on navigation aids and communications facilities; in this role high-speed, high-
Cargo capacity: over 100,000 lb. maximum. Crew: 4, plus 1 loadmoster or doc- altitude JetStar will be able to duplicate flight paths, approaches, etc., of various
tors and nurses. Maximum gross takeoff weight: 275,000 lb. Primary using modern jets. First production models come into use in July. Contractor: Lock.
command: Military Air Transport Service. heed Aircraft Corp. Power plant and manufacturer: 4 Pratt & Whitney JT12A-6
KC-135 STRATOTANKER-jet aerial tanker; multipurpose, sweptwing tanker-trans. jets. Power plant hp/thrust: each 3,000 lb. Dimensions: span 53.7 ft., length
port in quantity production since October 1954; refuels B-52, B-58. KC-135 made 60.5 ft., height 20.5 ft. Speed: 600 mph. Ceiling: 45,000 ft. Range: 3,000 mi.
maiden flight August 31, 1956, was placed in operational service with SAC June 18, Cargo capacity: 10 passengers, or equivalent weight in equipment as appropriate.
1957; will eventually supplant KC-97 as SAC's standard aerial tanker. Equipped Crew: 2. Maximum gross takeoff weight: 38,930 lb. Primary using command:
with streamlined flying boom for high-speed, high-altitude refueling; somewhat Military Air Transport Service, Airways and Air Communications Service.
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T-29 TRAINERS
T-28 TROJAN-Primary and basic pilot trainer; in use since September 1949; pro-
duction completed. Contractor: North American Aviation. Power plant and man-
ufacturer: single Wright i1300-lA piston engine. Power plant hp/thrust: 800
hp. Dimensions: span 40 ft. 7 in., length 32 ft., height 12 ft. 8 in. Speed: 282
mph.Ceiling: above 25,000 ft. Range: beyond 1,000 mi. Bomb load: 2 100-lb.
bombs. Armament: optional, 2 .50-caliber machine guns, 6 2.25-in. rockets. Crew:
2-student and instructor, tandem. Maximum gross takeoff weight: 7,000 lb.Primary using command: Air Training Command.
T-29 FLYING CLASSROOM-bombardier/navigator/rodor operator trainer; T-29
and C-131 are military versions of the Convair 240/340/440; are used variously,
mainly as troop carriers, for transportation of litter patients, as trainer for bombar-
dier/novigator/radar operators. In T-29 most up-to-date Air Force navigation, bom-
bardment, radar instruments installed; has 14 fully equipped stations for students
plus radio operator's station; each student has map table, loran scope, altimeter
indicator, radiocompass panel; 4 astrodomes, 5 driftmeters, 18 radio antennas, aT-33 radome plus periscopic sextant facility. T-29Ds have the complex -K- bombing
system installed, space for only 6 students. T-29 made first flight September 1949.
Contractor: Convair Div., General Dynamics Corp. Power plant and manufac-
turer: 2 Pratt & Whitney R2800-99W piston engines. Power plant hp/thrust:
2,500 hp each. Dimensions: span 91 ft. 8 in., length 74 ft. 8 in., height 27 ft. 4 in.
Speed: more than 300 mph. Ceiling: above 25,000 ft. Range: beyond 1,000 mi.
Cargo capacity: 14 students and 2 instructors. Crew: 2, plus students, instructors.
Maximum gross takeoff weight: 47,000 lb. Primary using command: Air
Training Command, Strategic Air Command, Tactical Air Command, Military Air
Transport Service.
T-33 TEE BIRD-let pilot trainer; highly versatile trainer version of F-80 Shooting
Star, first operational jet fighter to enter USAF inventory and first to be used in
combat in Korea; has dual controls, ejection seats; made first flight in March 1948;
widely used throughout Air Force for proficiency flying. Contractor: Lockheed Air-
craft Corp. Power plant and manufacturer: Allison J33-A-35 turbojet. Power
plant hp/thrust: 5,200 lb. Dimensions: span 37 ft. 6 in., length 37 ft. 8 in.,
height 11 ft. 7 in. Speed: 600 mph. Ceiling: above 45,000 ft. Range: beyond
1,000 mi. Bomb load/cargo capacity: about 200 lb. Armament: optional, 2
.50-caliber machine guns. Crew: 2-student and instructor in tandem. Maximum
gross takeoff weight: 16,000 lb. Primary using command: Air Training Com-
mand, Tactical Air Command, Strategic Air Command, Military Air Transport Serv-T-34 Ice, Pacific Air Forces, United States Air Forces in Europe.
T-34 MENTOR-primary pilot trainer; has had wide use as primary pilot trainer
by USAF, Navy, air forces of foreign nations; first production deliveries to USAF
late in 1952. Contractor: Beech Aircraft Corp. Power plant and manufacturer:
Continental 0470-13A piston engine. Power plant hp/thrust: 225 hp. Dimen-
sions: span 32 ft. 10 in., length 45 ft. 11 in., height 9 ft. 8 in. Speed: about 190
mph. Ceiling: 20,000 ft. Range: 975 mi. Crew: 2-student and instructor in ton-
dem. Maximum gross takeoff weight: 2,900 lb. Primary using command:
Air Training Command; many also in USAF base aero club use.
T-

3 7
-primary jet pilot trainer; first flight October 1954; side-by-side seating for

student and instructor; in wide use by ATC. Gives future pilots "feel" of jet flying;
flying characteristics are nearly identical to those of the latest ultrasonic jet tactical
aircraft; also provides high margin of safety. Contractor: Cessna Aircraft Corp.
Power plant and manufacturer: 2 Continental J69-T-25 turbojets. Power plant
hp/thrust: 920 lb. each. Dimensions: span 33 ft. 10 in., length 29 ft. 4 in., height
9 ft. 5 in. Speed: 350 mph. Ceiling: 35,000 ft. Range: about 600 mi. Crew:
2-student and instructor. Maximum gross takeoff weight: 6,403 lb. Primary
using command: Air Training Command.
T-38 TALON-high-speed jet pilot trainer; intended to supplant T-33 as advanced
let pilot trainer; will be used primarily by ATC, also in general USAF training inT-38 supersonic techniques, multijet handling, aerobatics, night and instrument flying;
cross-country navigation, etc. International version is N-i56F Freedom Fighter inNATO use. Contractor: Northrop Corp. Power plant and manufacturer: 2T-37 General Electric JSS or Fairchild J83 lets. Power plant hp/thrust: 2,450 lb.Dimensions: span 25 ft. 4 in., length 43 ft. 5 in., height 11 ft. 11 in. Speed:
about 850 mph. Ceiling: above 55,000 ft. Range: beyond 1,150 mi. Crew: 2-
student and instructor, tandem. Maximum gross takeoff weight: 11,000 lb.Primary using command: Air Training Command.
T-39 SABRELINER-utility plane-trainer; first flight September 16, 1958; twin-jet
featuring sweptback wings, two 185 engines mounted externally on the fuselage aft
of the wing. Considered suitable for single-pilot operation, has dual controls and
instrumentation; passenger seats have individual reading lights and cold-air outlets.
Best single-engine cruise altitude above 20,000 ft.; used in administrative roles.
Contractor: North American Aviation. Power plant and manufacturer: 2 General
Electric J85 (prototype); 2 General Electric 160-P (production). Power plant

we Y. hp/thrust: 2,450 lb. each. Dimensions: span 42.43 ft., length 43.75 ft., height
10.50 ft. Speed: over 500 mph. Ceiling: 41,000 ft. average cruising altitude.
Range: beyond 1,000 mi. Cargo capacity: 4 to 8 passengers or 16 ft. of cargo
space. Crew: 2. Maximum gross takeoff weight: about 15,000 lb.
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H-5-crash-rescue helicopter; made first flight October 1943; led to many develop-
ments found in later H-19. Contractor: Sikorsky Aircraft Div., United Aircraft Corp.
Power plant and manufacturer: Pratt & Whitney R985-AN5. Power plant hp/
thrust: 450 hp. Dimensions: blade 49 ft., length 41 ft. 2 in., height 13 ft.
Speed: 105 mph maximum. Ceiling: above 15,000 ft. Range: about 450 mi.
Cargotcapacity: 3 passengers, I attendant. Crew: 2. Maximum gross takeoff
weight: approximately 6,500 lb.
H-12-troop carrier helicopter; never put into quantity production. Contractor:
Bell Aircraft Corp. Power plant and manufacturer: Pratt & Whitney R1340-55.
Power plant hp/thrust: 600 hp. Dimensions: blade 47 ft. 6 in., length 41 ft.
7 in., height 14 ft. 4 in. Speed: above 110 mph. Ceiling: above 13,000 ft. Range:
about 400 mi. maximum. Cargo capacity: 10 passengers or 6 litters and attend-
ont. Crew: 2. Maximum gross takeoff weight: about 7,000 lb.
H-13 RANGER-trainer-administrative helicopter; available with wide assortment
of ouxiliary equipment; prototype made first flight March 1946. Limited number put
into operational use. Contractor: Bell Helicopter Corp. Power plant and manu-
facturer: Lycoming V-435 piston engine. Power plant hp/thrust: more than 200
lp. Dimensions: blade 35 ft. 2 in., length 31 ft., height 9 ft. 6 in. Speed: over
100 mph. Ceiling: above 13,000 ft. Range: 238 mi. with maximum fuel load.
Cargo capacity: 2 passengers or 500 lb. Crew: 1. Takeoff weight: 2,500 lb.
YH-16A TURBO-TRANSPORTER-troop carrier helicopter; first flight October 1953;
substitution of turbine engines for piston lightened weight of helicopter, permitted
greater payloads. Contract terminated. Contractor: Vertol Div., Boeing Airplane Co.
Power plant and manufacturer: 2 Allison T38 turboprops (earlier model has 2
Pratt & Whitney R21t80-1). Power plant hp/thrust: 3,600 hp total (earlier model
gave 3,300 hp total). Dimensions: blade 82 ft., length 77 ft. 7 in., height 31
ft. I in. Speed: 150 mph (early model, 110 mph). Ceiling: above 18,000 ft.
Range: beyond 200 mi. Cargo capacity: 40 troops, 32 litters plus attendant. H-19
Crew: 3. Maximum gross takeoff weight: over 30,000 lb.
YH-18A-liaison-evacuation helicopter; first flight May 1950; may be equipped
with flotation gear. Contractor: Sikorsky Aircraft Div., United Aircraft Corp.
Power plant and manufacturer: Lycoming 0425-1. Power plant hp/thrust:
245 hp. Dimensions: blade 33 ft., length 28 ft. 4 in., height 9 ft. 9 in. Speed:
100 mph. Ceiling: 20,000 ft. Range: 250 mi. Cargo capacity: 3 persons.
Crew: 1. Maximum gross takeoff weight: 3,000 lb.
H-1

9
-liaison-evacuation helicopter; in worldwide and extensive USAF use; first

flight November 1942. Performed magnificently in Korea. Used also by Navy,
Marines, Coast Guard, civilian firms, foreign nations. Contractor: Sikorsky Air-
craft Div., United Aircraft Corp. Power plant and manufacturer: Pratt & Whitney
R1340-57 (H-19B and D use R1340-3). Power plant hp/thrust: 600 hp (R1340-3
gives 700 hp). Dimensions: blade 53 ft., length 41 ft. 2 in., height 15 ft. 6 in.
Speed: over 100 mph. Ceiling: above 12,000 ft. Range: beyond 500 mi. Cargo
capacity: 10 troops or 2,500 lb. Crew: 2 or 3. Maximum gross takeoff weight:
7,500 lb. Primary using command: All USAF major air commands.
H-21 WORKHORSE-troop carrier helicopter; first flight April 1952; fuselage of
all-metal stressed skin, semimonocoque construction. Cockpit has side-by-side seat-
ing with the pilot on the right. In H-21 through H-21C, single Wright R1820-103
piston engine drives both rotors; in H-21D rotors driven by one General Electric
TS8 turbine engine apiece. D model, with greatly improved performance, under-
going test. Contractor: Vertol Div., Boeing Airplane Co. Power plant and manu-
facturer: Wright R1i20-13. Power plant hp/thrust: 1,425 hp. Dimensions: n m l
blade 44 ft., length 52 ft. 6 in., height 14 ft. 6 in. Speed: 127 mph. Ceiling: .... Ak 1ii
above 20,000 ft. Range: 600 mi. maximum. Cargo capacity: 20 troops or 12
litters plus attendant. Crew: 2 or 3. Maximum gross takeoff weight: 15,000 lb. H-21
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SA-16

SB-29
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H-43 RESCU
SA-16 ALBATROS5- search and rescue amphibian, operationol since 1 947 , has

H-43 HUSKIE-crash-rescue, fire-fighting helicopter; operational only in A model. been extremely active around the world since. Used mainly by the Air Rescue

H-43B, redesigned, improved version, rolled out at Bloomfield, Conn., December Service, in limited numbers by major air commands with own crash-rescue units.

1958. Improvements include lighter engine, airplane handling'' characteristics Extremely versatile, durable aircraft. Contractor: Grumman Aircraft Engineering
through use of rudders in the design. First delivery of B made in June 1959. On Corp. Power plant and manufacturer:2 Wright R1820-76A or B piston engines.

December 9, 1959, Cat. W. J. Hodgson, test pilot, and Maj. W. J. Davis, AMC Power plant hp/thrust: 1,425 hp each. Dimensions: span80 ft., length 62 ft.

project officer, in an H-43B, set a new world's altitude record for heavy helicopters 1 in., height 24 ft. 4 in. Speed: 230 mph. Ceiling: 25,000 ft. Range: 2,500 mi.

of 30,100 ft. over Brookfield, Conn. Previous record of 21,982 ft. was set by a maximum. Cargo capacity: 10 passengers plus rescue and aid equipment. Crew:
Russian MI-1. Contractor: Kaman Aircraft Corp. Power plant and manufacturer: 6. Maximum gross takeoff weight: 30,000 lb. Primary using command:
Pratt & Whitney R1340-48 piston engine, H-42A; Lycoming T53-L-1A turbine, H-43B. MATS Air Rescue Service.
Power plant hp/thrust: 860 hp maximum. Dimensions: span 51.5 ft., length SB-29-long-range search modification of B-29 Superfortress in use by ARS.
25 ft. 2 in., height 12.7 ft. Speed: 120 mph maximum, 114 mph cruise. Ceiling: Contractor: Boeing Airplane Co. Power plant and manufacturer: 4 Pratt &
above 25,000 ft. Range: 232 mi. at cruise speed, Cargo capacity: over 2,500 lb. Whitney R3350 W-57 or 57A piston engines. Power plant hp/thrust: 2,200 hp
or 7 passengers plus pilot. Crew: 2. Maximum gross takeoff weight: 6,948 lb. each. Dimensions: span 141 ft. 3 in., length 99 ft., height 17 ft. 9 in. Speed: 4100
Primary using command: Strategic Air, Tactical Air, Air Research and Develop- mph. Ceiling: 35,000 ft. Range: 4,000 mi. Cargo capacity: 20,000 lb. Crew:
ment, Air Defense, Air Materiel, and Air Training Commands; Military Air Trans- 11. Maximum gross takeoff weight: 140,000 lb. Primary using command:
port Service. MATS Air Rscri Service.
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L-5 L-13 L-20

L-5G SENTINEL-liaison-ambulance; high-wing, single-engine, light aircraft in Dimensions: span 40 ft. 6 in., length 31 ft. 9 in., height 8 ft. 5 in. Speed: 115
utility use since 1942. Contractor: Consolidated United Aircraft Corp. Power mph. Ceiling: 15,000 ft. Range: 400 mi. Cargo capacity: 200 lb. and 5 pus-
plant and manufacturer: Lycoming 0435-11 piston engine. Power plant hp/ sengers or 1,000 lb. Crew: 1. Maximum gross takeoff weight: 3,500 lb.
Speed: 130 mph. Ceiling: 15,000 ft. Range: 400 mi. Cargo capacity: obout Primary using command: various commands, Air National Guard.
200 lb. Cameras: optional K-20 camera. Crew: 1. Maximum gross takeoff L-20 BEAVER-liaison-odministration; high-wing, lightplane produced in limited
weight: 2,185 lb. Primary using command: various commands, Air National qualities for Air Force and Army since 1947. Contractor: de Havilland Aircraft
Guard. Co. Power plant and manufacturer: Pratt & Whitney R985-AN-100-3 piston
L-13--liaison-ambulance; high-wing, single-engine, lightplane; all-metal, features engine. Power plant hp/thrust: 450 hp. Dimensions: span 48 ft., length 30 ft.
folding wings and tail permitting easy transport by air or surface; first flight May 4 in., height 10 ft. 5 in. Speed: 180 mph. Ceiling: 20,000 fr. Range: about
1946. Contractor: Convair Div., General Dynamics Corp. Power plant and 600 mi. Cargo capacity: 6 va nn, 1,000 lb. Crew: 1. Maximum gross
manufacturer: Franklin 0425-9 piston engine. Power plant hp/thrust: 245 hp. takeoff weight: 4,820 Ib.

Gallery of USAF Weapons
0-2

0-4B

0-2 FIREBEE-drone; first flight April 1951; can be air- or ground-launched, has
parachute-recovery system. ARDC and ADC have two operational squadrons each.
Contractor: Ryan Aeronautical Co. Power plant and manufacturer: Continental r
J69 or Fairchild 144. Power plant hp/thrust: 1,000 lb. Dimensions: span 11 ft.
3 in., length 17 ft. 7 in., height 6 ft. 3 in. Speed: 575 mph. Ceiling: 40,000 ft.
Range: about I hour flying time maximum. Maximum gross takeoff weight:
1,850 lb. Primary using command: Air Defense Command, Air Research and
Development Command.
Q-4B-drone; improved version of the Q-4A; expected to be operational in 1961;
Q-4A and B are air launched from carrier aircraft. Contractor: Northrop Corp.
Power plant and manufacturer: General Electric J85-5 turbojet. Power plant
hp/thrust: 2,450 lb. Dimensions: span 13 ft., length 36 ft. Speed: Mach 2.
Ceiling: 70,000 ft. Range: about 1 hour. Maximum gross takeoff weight:
3,350 lb. Primary using command: Air Research and Development Command,
Tactical Air Command, Air Defense Command.
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PUMPS- positive displOT pacement
types-electric motor driven/
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AD~y makes theADb~ fu~ difference
Specialists since 1938... HYDRAULIC PNEUMATIC FUEL MECHANICAL
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IN THE AIR ... ON THE GROUND ... HERE'S HOW

WESTERN GEAR
SERVES THE AEROSPACE INDUSTRY

SEE OUR EXHIBIT AT THE AEROSPACE PANORAMA, BOOTH NO. 2330



RADAR AZIUTHDAOX MINEANTENNA

O ROTARY CONTROL SURFACE
ACTUATOR LAUNCHER ELEVATION DRIVC

GUIDANCE SERVO MECHANISM RUVMPRVONIQE EONIN SURFIC
TUR DRVE

NOZZLES ANDTHRUST ANTENNA EL.EVAT ON DIVE

COMPONENTS

ANTENNA AZIMUTH DRIVE ANTENNAREARING ASSEMBLY

Western Gear Precision Products like those shown might well be called the electro-mechanical brains and muscles of the
space age. Western Gear supplies launcher drives, radar drives, control surface drives, servo mechanisms and super-precision
assemblies to perform vital functions in everything from missiles to ground support equipment. In these areas, where there
can be no substitute for absolute precision, there is no substitute for Western Gear experience-over 70 years of design and
manufacturing experience. Moreover, Western Gear products must perform reliably under a range of exacting tests in the
Western Gear Metrology Laboratory, acknowledged as one of the nation's finest. To meet such rigid requirements as surface
finishes to .027 microns, accuracies to ten-millionths of an inch and gear tooth WESTERN GEAR CORPORATION
tolerances to 5 seconds are, inspections are conducted with such instruments as
auto collimators, air micrometers, interference microscopes and microcaters. m
For detailed information on products and capabilities, write Western Gear
Corporation, Precision Products Division, P.O. Box 192, Lynwood, California. PRECISION PRODUCTS DIVISION



XV-1 X-14

X-15 X-17

X-13 X-18 XF-103

Gallery of USAF Weapons EXPERIMENTAL
XV-1 CONVERTIPLANE-vertical takeoff/landing experimental craft; designed to powered flight September 17, 1959 after series of glide tests. In flights, plane is
study principle of unloaded rotor for possible use in larger aircraft; holds unofficial carried aloft, launched by B-52 "mother plane." Pilots in X-15 tests thus far have
speed record of 200 mph for rotory-wing aircraft; utilizes new-type helicopter rotor, been Scott Crossfield of North American, USAF's Maj. Robert F. White, NASA's Joeconventional aircraft piston engine, pusher-type propeller, short airplane wings. Pres- Walker. Contractor: North American Aviation. Power plant and manufacturer:
sure jet engines located at tip of each of three rotor blades provide power for Reaction Motors Div., Thiokol Corp. liquid-propellant rocket motor (XLRO99). Power
helicopter flight; when forward speed exceeds 100 mph, power may be shifted from plant hp/thrust: 50,000 lb. Dimensions: span 22 ft., length 50 ft., height 13 ft.
rotor to pusher propeller to complete flight conversion; flight controls are shifted Speed: more than 3,600 mph. Ceiling: approaching 100 mi. Range: flight path
from rotor to conventional aircraft type and overhead rotor allowed to windmill. distance over 100 mi. Crew: 1, Maximum gross takeoff weight: 31,275 lb. at
First flight made April 14, 1955; no further development expected. Contractor: launch.
McDonnell Aircraft Corp. Dimensions: span 26 ft., length 30 ft., height 10 ft. X-17-reentry test vehicle; vertically launched, high-speed, fully instrumented test
8 in. Speed: 200 mph. Cargo capacity: 3 passengers, 2 litters. Crew: 2. vehicle designed to provide data for solution of ICBM reentry problem. USAF
X-13 VERTIJET-vertical takeoff/landing experimental craft; relatively low-speed launched 26 vehicles; 19 successfully fulfilled test requirements. Navy has used
research let aircraft designed to explore vertical takeoff and landing concepts as X-17 in Polaris program; USAF program complete. Contractor: Lockheed Aircraft
related to maneuver in horizontal flight. Has conventional stick and rudder control Corp. Power plant and manufacturer: 3-stage solid-propellant rocket. Dimen-
system for horizontal flight and let reaction controls for vertical hovering, climbing, sions: length 75 ft. Speed: 9,000 mph. Cargo capacity: 75-lb. instrument pack.
descending; in hovering designers have obtained stable, maneuverable flight sup- age. Maximum gross takeoff weight: 12,000 lb.
ported on column of hot gas with no air flowing over surfaces, no landing gear per X-18-tilt-wing research craft; mission to investigate VTOL operations for cargo-
se, no flops, doors, dive brakes, catapult, and arresting gear. Takes off from flatbed type aircraft, particular emphasis on transition between vertical takeoff hovering
trailer, erects from horizontal to vertical, rises vertically from a cable on the bed flight and forward flight as normal airplane; STOL operation as conventional airplane
of the trailer; several hundred feet in the air pushes over to horizontal flight; land- also possible. Uses basic fuselage of a Chase YC-122C with a new wing; first flight
ing process is reversed. Experimental program completed. Contractor: Ryan Aero- in 1959. Contractor: Hiller Aircraft Corp. Power plant and manufacturer: 2
nautical Co. Power plant and manufacturer: Rolls-Royce Avon turbojet. Power Allison YT40 turboprop and 1 Westinghouse J34 turboprop engines. Power plant
plant hp/thrust: 10,000 lb. Dimensions: span 21 ft., length 24 ft., height 15 ft. hp/thrust: 5,850 equivalent shaft hp at takeoff for each YT40 and 3,400 lb. thrust
Speed: about 350 mph. Ceiling: above 20,000 ft. Range: limited. Crew: 1. for the J34. Dimensions: span 48 ft., length 63 ft., height 24.7 ft. Speed: 250
Maximum gross takeoff weight: 7,200 lb. mph. Crew: 2. Maximum gross takeoff weight: 33,000 lb.
X-14-vertical takeoff/landing experimental craft; turbojet powered, open cockpit, XF-84H-turboprop engine test bed; modification of F-84 jet fighter; originally
rises vertically in horizontal position through means of thrust diverter. Fitted with designed to test supersonic propellers; built to "'split" just forward of the canopy
conventional tricycle landing gear, can make rolling takeoff to achieve greater pay- to take several different forward sections. First flight was made on July 22, 1955;
load and range; air-jet reaction controls normally are used during takeoff and land- never entered production. Contractor: Republic Aviation Corp. Power plant and
ing. Contractor: Bell Aircraft Co. Power plant and manufacturer: Armstrong manufacturer: Allison XF40-A-1 turboprop. Power plant hp/thrust: 5,850 equiv-
Siddeley Viper. Power plant hp/thrust: 1,750 lb. each. Dimensions: span 34 ft., alent shaft hp at takeoff. Dimensions: span 33 ft. 5 in., length 51 ft. 5 in., height
length 25 ft., height 8 ft. Speed: 180 mph. Ceiling: 20,000 ft. Range: limited. 15 ft. 4 in. Speed: transonic. Ceiling: above 40,000 ft. Range: beyond 2,000 mi.
Crew: 1. Maximum gross takeoff weight: 3,000 lb. Crew: 1. Maximum gross takeoff weight: over 25,000 lb.
X-15-manned edge-of-space rocket research craft; undergoing series of captive, XF-103-jet-fighter research craft; designed to study requirements for advanced all-
glide, and powered flight tests at Edwards AFB, Calif. Product of project conducted weather, high-altitude, air-superiority fighter; made primarily of titanium, stainless
jointly by USAF, the prime financial contributor, NASA, Navy; first X-15 rolled out steel; no normal protruding cockpit, periscope providing pilot visibility. No produc-
October 1958; total of 3 have been built. There are 4 oims of X-15 program: to tion beyond prototype. Contractor: Republic Aviation Corp. Power plant and
obtain knowledge of actual flight conditions beyond the earth's otmosphere; to manufacturer: Wright MX1787 dual-cycle turbojet-ramiet. Power plant hp/
obtain knowledge of control requirements during typical edge-of-space mission; to thrust: 17,000 lb. plus ramjet afterburner. Dimensions: span 34 ft., length 75 ft.
gain information on exit from and entry into the earth's atmosphere; to study such 1 in., height 18 ft. 3 in. Speed: Mach 2 plus. Ceillng: above 50,000 ft. Range:
matters as weightlessness, acceleration, and deceleration. X-15 made first successful about 1,000 mi. Crew: 1. Maximim gross takeoff weight: over 40,000 lb.-END
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A New Galaxy in Electronics and Aerospace Activity

Ling-Altec Electronics, Inc.

and

Temco Aircraft Corporation

Join Forces as

LING TEMCO

INC.

Ling-Altec has attained remarkable growth in super-power electronic communications
(radio, radar and sonar), vibration and environmental testing equipment for missiles and
high-performance aircraft, closed-circuit television, stereo and other sound systems.

Temco has won an enviable position among the nation's first 500 corporations as a
producer of aircraft, missile and propellant systems and components, many varied electronic
devices and the Iconorama visual 2- and 3-dimensional radar plotting display installations.

We take pleasure in announcing this new force in the electronics and aerospace industry.
The combined skills, facilities, management talent, financial capability and research programs
establish Ling-Temco Electronics, Inc. as a strong, integrated corporation whose primary
interest is the development and production of electronic and aerospace systems.

LING TEMCO

INC.
P. 0. Box 5003 * Dallas 22, Texas

THE LING-TEMCO GROUP:

CONTINENTAL ELECTRONICS MANUFACTURING CO. TEMCO ELECTRONICS & MISSILES CO.
THE CALIDYNE COMPANY, INC., DIVISION
ALTEC LANSING CORPORATION TEMCO MISSILES & AIRCRAFT DIVISION

ALTEC SERVICE COMPANY TEMCO ELECTRONICS DIVISION
UNITED ELECTRONICS COMPANY
THE ELECTRON CORPORATION TEMCO OVERHAUL & AEROSYSTEMS DivisioN

UNIVERSITY LOUDSPEAKERS, INC., DIVISION TEMCO INDUSTRIAL DIVISION
LING ELECTRONICS DIVISION
PEERLESS ELECTRICAL PRODUCTS DIVISION FENSKE, FEDRICK & MILLER,INC., SUBSIDIARY

t ***v*: *-L



THE R&D CAPABILITIES
BEHIND THESE PRODUCTS
ARE OPEN TO YOU

0

When you entrust a research and development project to a

member of the Continental Family, you tap a vast reservoir

EQUIPPEDFORAWIDE of specialized experience-enlist technical know-how accu-

VARIETYOF SUBCON mulated over a period of nearly 60 years. Continental's record

*RACTING OERAIONSof accomplishment is typified by, but by no means limited to,

BOTH LONG RUNANDSHORT. the products illustrated here. Physical facilities implementing

DETAILEDINFORMATION its skills include modern-to-the-minute laboratories-comput-

ON PRODUCTION FACILI- ing, electronic, chemical, metallurgical, fuel-metering, stress,

TIESWILLBESENT and component-testing-complete environmental facilities-

ON REQUEST equipment amply adequate for all phases of the job. We

invite your inquiries, and point to past performance as the

best indication of what we can do for you.

620 FORD BUILDING, DETROIT 26, MICHIGAN

CONTINENTAL AVIATION & ENGINEERING CORPORATION
12700 KERCHEVAL, DETROIT 15, MICHIGAN

WEST COAST SALES OFFICES: 18747 SHERMAN WAY, RESEDA, CALIFORNIA



WEAPON SYSTEMS DESIGNATIONS
Strategic 471L... Army Helicopter, Chinook

VS-101A... High-AltitudeSACBomberSystem,B-52 472L. .. Test Bed Aircraft for Support S\stems

102A .. . High-Altitude SAC Bomber System, B-58 473L ... Hq. USAF Operations Control
102 . . ighAlitue SC Bmbr Sste, B58474L.. BMEWS

102L ... High-Altitude SAC Recon System, RB-58 474L ... Am m a t
103A ... SAC Missile System, SM-62 Snark 495L AR Xi IFF
107A .. . ICBM System, includes SM-65 Atlas 495L .. MARK XI FF
110A ... Chemical-Powered Strategic Bomber, B-70 496L ... SpacelTrack System
117L ... Advanced Recon Satellite System 498A .. . ARPAWorkOrders
117M.. .Samos 498C SC-130B
119L .. . Jet Tanker/Cargo System, KC-135 498C ... SC-130B
125A.. . Nuclear-Powered Strategic Bomber System 498E ... MATS Modernization
131B ... ASM for B-52, GAM-77 Hound Dog 498A...Suppo emannin
133A ... Minuteman.. Supporting System Planning

199A ... SACSystemStudies 499C . .. Advanced System and Space \'ehicle Studies
199A.. . High-Enegystm Studies .499D . . . Intelligence and Recon System Study199Y .. . High-Energy Fuel Studies

Air Defense Operational Support

WS-200A .. . Missile Interceptor System, IM-99 Bomarc OS-520B ... Support Equipment
201B . .. All-Weather Interceptor System, F-106 530A ... Guidance and Weapons
202A.. . ASG-18 Fire Control and GAR-9 550A ... Aeronautical Equipment
208A ... GAR System, GAR-11 Falcon 550E .. . Propulsion
217A .. . Long-Range Interceptor System, F-101B 560A . . . Electronics and Communication
221A ... Sidewinder, GAR-8 System 560F. .. Reconnaissance and Intelligence

239A . .. Missile Defense Alarm System (Midas) 570A ... Aerospace Environinent
299A . . . Air Defense System Studies 580A ... Human Factors

580E ... Targets and Drones
Tactical War

WS-300 ... Tactical Air Warfare System Research Support

303G ... Mutual Security/Case, F-104G RS-600 ... AdvancedDevelopment
306A .. . Tactical Fighter-Bomber System, F-105A 600A... Advanced Systems
309A . .. Low-Altitude Tactical Missile System, TM-76 601A. . . SupersonicPilotlessTest ehicle,X-7

A, B, Mace 602A ... Convertiplane Vehicle, XV-3
321A .. . Tactical ASM System, GAM-83B Bullpup 603A ... X-13Research Vehicle
323A ... Tactical Strike-Recon System 604A...VTOLAircraftProblemInvestigation
398B ... Theater Ballistic Missile TMX 605A ... Research Vehicle, X-15
399A ... Tactical System Studies 606A .. . AVRO VTOLAircraft
399B ... Zero-Length Launch Study 607A ... Hiller Tilt WingVTOL,-

Supporting Systems 609A . .. Hypersonic Environment Test
614A . .. Advanced AICBM

SS-400L .. . Medium Cargo System C-130 618A ... Dispersed Site VTOL
400N . .. Transport Carrier/Assault Fixed-Wing Air- 620A ... Dyna-Soar

craft 625A. . . Aircraft Nuclear PropuIsioni Mifan
402L ... Logistic Carrier System, C-133 638A ... GAM-87 Sky Bolt
412L .. . Air Weapons Control System 649A ... SAC Experimental YV
414M... GB Electronic Countermeasure System 649B ... SLAM/CLAM
416L ... Continental AC&W Support System 649C ... STOL Fighter System
420A .. . MAP Fighter Weapons System, N-156F 649D .. . Advanced AICBM
420L . . . Jet Basic Trainer, T-38 649E ... Space Counterweapons System
424L . .. Intermediate Jet Trainer System 649F... SAINT
425L . .. NORAD Combat Operations Center 650A ... Test Instrumentation
426L ... Low Supersonic Drone, Q-4 655 ... Advanced Subsystems and Components
429L ... Target Drone System, Q-2 Firebee 655A ... Propulsion
431L .. . Traffic Control and Landing System 665A ... Electronics
433L ... Weather Observation and Forecast System 675A ... Guidance and Weapons
438L . .. Intelligence Data-Handling System 685A. . . Human Factors
443L .. . Army Helicopter System, XH-40 695 ... Advanced Development Support
452L .. . Utility/Trainer Aircraft, T-39 695A ... RAND
460L .. . Weather Recon Support System 695B ... Analytical Service Inc.-ANSER
462L ... Powered Target Support 695C ... Itek Corp.
463L . .. Materiel Handling Support System 695L ... Lincoln Lab.
465L . . . Strategic Air Command Control System 695N . . . Space Technology Lab., Atlas
466L . .. Electronic Intelligence Communication Opera- 695P . . . Space Technology Lab., Titan

tions 695Q .. . Space Technology Lab., Thor
467L ... Advanced Navigational Training Support Sys- 695R ... Space Technology Lab., Minuteman

tem 695S . .. Space Technology Lab., Samos/Midas
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MAJOR US AIRPOWER

AWARDS AND TROPHIES
AIR FORCE ASSOCIATION ARTS AND LETTERS TROPHY died in 1910. Certificate and $200. Administered by Institute
For distinguished service to airpower in the field of arts and of the Aeronautical Sciences.
lttrs. Administered hv Air Force Association. 1950 Cmdr. Donald Bertram MacDiarmid, USCG, Com-

1950 Dr. J. L. Cate and Dr. W. F. Craven, authors of manding Officer, Coast Guard Station, San Diego,
The Army Air Forces in World War II Calif., for development of air-sea rescue techniques

1951 Maj. Alexander P. de Seversky, author of Airpocer: 1951 Lt. Col. Marion E. Carl, USMC, Naval Air Test
KeU to Surcical Center, Patuxent, Md.

1952 Edward R. Morrow, Columbia Broadcasting System 1952 John Clifford Seal, Cornell Aeronautical Laboratory,
1953 Milton Caniff, Steve Canyon Comics for developing new aerodynamic research techniques
1954 Charles J. V. Murphy, Fortune Magazine 1953 William B. Bridgeman, Douglas Aircraft, for con-
1955 Vern Haugland, Associated Press tributions to the knowledge of supersonics
1956 Beirne Lay, Jr., Metro-Goldwyn-Mayer 1954 George E. Cooper, NACA, for piloting and research
1957 Joseph and Stewart Alsop at transonic, supersonic speeds
1958 Air Photographic and Charting Service, MATS 1955 Maj. Gen. Albert Boyd, ARDC, for contributions to
1959 Maj. James F. Sunderman, USAF techniques of flight testing

AIR FORCE ASSOCIATION SCIENCE TROPHY 1956 A. M. "Tex" Johnston, Boeing Airplane Co., for
For distinguished service in the field of aerospace science. Ad- 1 vork in testing jet aircraft and engines

1jonisteredb~yAir Force Association. 1957 Lt. Col. Frank Everest, Jr., USAF, first pilot to ly
1950 Dr. Theodore von Kirmimn, Chairman, USAF Scien- the Bell X-2 research aircraft

tific Advisory Board 1958 Scott Crossfield, North American X-15 research ted,
1951 Dr. George E. Valley, Dept. of Physics. MIT pilot
1952 Dr. EdwrdTeller, Radiation LA, University of 1959 JohnP.Reeder, Langley ResearchbCenter, NASA

California forcontributionstohelicopterdevelopment
1953 Dr. Mervin J. Kelly, Bell Telephone Laboratories CHENEY AWARD
1954 Lt. Col. John Paul Stapp, USAF Established by Mrs. Mary L. C. Scofield and Mrs. Ruth Cheney
1955 Dr. John F. von Neumann, Atomic Energy Com- Streeter, mother and sister of Lt. William H. Cheney, Air Serv-

mission ice, who was killed in an air collision at Foggia, Italy. Certifi-
1956 Dr. Chalmers W. Sherwin, University of Illinois cate, bronze plaque, and $500. Administered by United States
1957 Dr. Charles Stark Draper, MIT Air Force.
1958 Dr. H. Julian Allen, Ames Aeronautical Laboratory 1950 Sgt. Paul P. Ramoneda (posthumous), for extreme
1959 W. Randolph Lovelace, III, Lovelace Clinic, Albu- courage in the crash of a B-29 aircraft

querque, N. M., and Brig. Gen. Don Flickinger, 1951 Capt. Daniel J. Miller, USAF, for valorous rescue
USAF of six wounded soldiers by helicopter in Korea

l. II. ARNOLDTROPHY 1952 Capt. Kendrick V. Reeves, USAF, for the rescue of

Established Septe1here 194ihnrt r al oftheAr thirty-two men, women, and children from the
Force H. H.Arnold, recognizes "the mostotstanding contri- Mdtraenfetericatagndw
butions toward the peace and security of the United States in 1953 tat. Edward . Sperry, USAF, for bravery in
the field of aviation."Recipient is named Aviation's Man of the testing a B-47 ejection seat. He was severely injured
Year.Administered by Air Force Association. as a result of this test

1950 The Airmen of the United Nations in the Far East 1954 Lt. Col. John Paul Stapp, USAF, for exposing him-
1951 LtGesirteoisE.orema dSACunder hself to wind blasts up to 632 mph and decelerative

1952 Senators Joseph C. O'Mahoney and Lyndon B. John- 1955 s. W y Ii Setheu rav yF,ites gh cour-
son for congressional leadership on behalf of air- age in an air crash

1953 GeHoytwS.eVandenbergChiefofStaff,USAF 1956 M/Sgt. Leonard J. Bachetti, USAF, for valor in res-

1954 Secretary of State John Foster Dulles for recogni- 1957 in survb Kr aF fgorC 14ng the controls
tion oftheplace ofairpoern aon cy ofa T-33andbringingittoa safelanding,although1955 Gen. Nathan F. Twining, Chief of Staff, USAF not himself apilot, after the pilot was stricken

1956 Sen. Stuart Symington for legislative statesmanship 1958 1st Lt. James E. Obenauf, USAF, for saving the lifeon behalf of military strngth of afellow crew member by remaining with his
1957 Edward P. Curtiss,formerA A President, for lead- crippledB-47 and bringing it to safe landing

ership in aviationfacilities planning 1959 .reraL.Mttox,Jr., e
195 Mj.Co.ernrd.ScriverComanerAFfully rescuing all twenty-nine crew members of a

Ballistic Missile Division wrecked Japanese trawler by helicopter off Okinawa1959 Geo.ThomasS.Power,SACCommander THE COLLIER TROPHY
FRANK G. BREWER TROPHY Donated in 1911 by Robert J. Collier, to be awarded each year
Established by Frank G. Brewer in 1943 in honor of his two for the greatest achievement in aviation in America. Adminis-sons who served in the Army Air Forces in WW II. Admin- tered by National Aeronautic Association.
istered by National Aeronautic Association of the USA. 1950 The helicopter industry, the military services, the

1950 Lt. John H. Burton, US Navy, for the Navy's 1950 Coast Guard for development and use of rotary-
Air Youth Education and Model Airplane Programs wing aircraft for rescue operations

1951 Dr. Harold E. Mehrens, Civil Aeronautics Authority 1951 John Stack and Associates at the Langley Aero-
1952 The Civil Air Patrol nautical Lab., NACA, for wind-tunnel development
1953 Dr. Leslie A. Bryan, Director of The Institute of 1952 Leonard F. Hobbs, United Aircraft, for the J57 jet

Aviation, University of Illinois engine
1954 Dr. John H. Furay, Director of Air World Educa- 1953 James H. Kindelberger, North American, for the

tion for Trans World Airlines F-100 Supersabre jet. Edward H. Heinemann, Doug-
1955 Willis C. Brown, Staff Specialist for aviation educa- las Aircraft, for the Navy's carrier-based F4D

tion with US Office of Education 1954 Richard Travis Whitcomb, NACA, for discovery of1956 Roy 0. Mertes, for aviation education leadership the area rule of airplane design
1957 Edwin A. Link, inventor of the Link Trainer flight 1955 William M. Allen and Associates, Boeing, for the

simulator and Board Chairman, Link Aviation Boeing B-52. Gen. Nathan F. Twining and USAF
1958 Dr. Evan Evans, Executive Director of National for sponsoring it and making it operational

Aviation Education Council 1956 Charles J. McCarthy and Associates of Chance
1959 Dr. Paul E. Garber, Curator, National Air Museum, Vought, Vice Adm. James S. Russell and Associates

Smithsonian Institution of the US Navy Bureau of Aeronautics for the F8U
OCTAVE CHANUTE AWARD Crusader carrier-based fighter
Established by Institute of the Aeronautical Sciences in 1939 in 1957 Edward P. Curtis for his report, "Aviation Facilities
honor of Octave Chanute, American aeronautical pioneer who (Continued on page 256)
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and here are some of
the many reasons why:

* Fast, reliable hypergolic ignition
.DIMZ N with most storable and high-unsym-Dimethylhydrazine-UDMH energy oxidants

ROCKETFUELFACTS *Smooth, safe starting and shut-
down transients

* Excellent combustion stability

* High resistance to liquid-phase
decomposition and vapor detona-
tion in injectors, coolant tubes

* High specific impulse:
355 80/20 Fluorine/LOX
344 Fluorine
310 LOX
290 Perchloryl Fluoride
286 Nitrogen Tetroxide
282 98% Hydrogen Peroxide
280 Chlorine Trifluoride
276 IRFNA
(Theoretical Isp. see-1000/11.7 psia,
optimum expansion, shifting equil.)

*Excellent efficiency, high actual I,
* Low viscosity, good pumping and

fluid-flow properties
S*High heat capacity, good coolant

characteristics

Jfl J8I 0 7IJ 1T * Density comparable Io hvdrocar-
bon fuel

I , Jj J I 1 0 Ease of handling
* Simplified equipment design and

conversion from other fuels

0 Extensive background of testing
and operational experience

* Rapidly expandable production to
meet large-scale requirements

DoIMAZINE
unsym-Dimethylhydrazine-UDMH

the storable high energy fuel

Puitting Idea s to Wo0r k

FOOD MACHINERY AND CHEMICAL CORPORATION

Chlor-Alkali Division
General Sales Offices:

161 E. 42nd STREET, NEW YORK 17



MAJOR US AIRPOWER AWARDS AND TROPHIES CONTINUED

Planning," as Special Assistant to the President 1955 Group Capt. John Cunningham, RAF, for pilatibn
1958 USAF and the industry team responsible for the the de Havilland Comet III on the first around-Le-

F-104 interceptor; Lt. Col. Howard C. Johnson, world commercial jet flight
USAF, for establishing a world land-plane altitude 1956 Lt. Col. Frank Everest, USAF, for flights in the
record; and Mal. Walter W. Irwin, USAF, for estab- Bell X-2 in which he became the first man to fi
lishing a world straightaway speed record in the close to Mach 3
plane 1957 Gen. Curtis E. LeMay. USAF. for piloting a KC-

DAEDALIAN TROPHY 135onanonrefueling record flight from Westoe:
AFB, Mass., to Buenos Aires. Argentina

Established by the Order of the Daedalians, an organization of 1958 M1aj. AndrbTureat, France,forthe firstflight
WW I pilots, to be presented to the major air command with twice the speed of sound
the lowest adjusted aircraft accident rate during the preceding 1959 Capt. Joe B. Jordan, USAF, for taking an F-104 t
calendar year. Administered by the United States Air Force an altitude record of 1031395.5 ft.: Capt. Joseph W

1950 Military Air Transport Service Kittinger, Jr. USAF, for ballooning to a record
1951 Strategic Air Command 76,400 ft. in an open gondola and then parachutini
1952 Strategic Air Command
1953 Headquarters Command FRANK M. HAWKS MEMORIAL AWARD
1954 Military Air Transport Service Established by Air Service Post 501, American Legion, in bono
1955 Air Defense Command of Past Post Vice Commander Frank M. Hawks for outstandin
1956 Air Research and Development Command contributions to development of aviation. Administered byA:
1957 Continental Air Command Service Post 501, American Legion.
1958 Tactical Air Command 1950 Amon C. Carter, for contributions to aviation
1959 Strategic Air Command 1951 Thomas K. Finletter. Secretary of the AirI ioi

1952 Robert B. Anderson, Secretary of the NavyFEDERATIONAERONAUTIQUE INTERNATIONALE 1953 Jacqueline CochranGOLDMEDAL 1954 DeWitt Wallace, publisher of Reader's Di
For those who have contributed ighly to the development of contributions of his publication to aviation-
aeronautics; first awarded in 1925. Administered by the F6ddra- 1955 Ogden R. Reid, editor of the New York Ilerah!
tion A6ronautique Internationale, US representative the Na- Tribune, for that newspaper's contributions to avia-
tional Aeronautic Association tion

1950 Frank Whittle forjet-enginedevelopment 1956 Henry R. Luce, publisher, for contributions of Timec
1951 Dr. Edward P. Warner, President of the Interna- Life, and Fortune to aviation

tional Civil Aviation Organization 1957 Gen. Randolph McCall Pate, USMC, for the Marine
1952 No award made Corps' contributions to aviation
1954 Jacqueline Cochran 1958 Lerov R. Grumman, Grumman Aircraft
1954 Lt. Gen. James H. Doolittle, USAF 1959 Wayne W. Parrish. Publisher, American Aviation
1955 Maurice Hurel of France, test pilot, designer, manu- Publications

facturer of aircraft IPbiain
1956 L.Peter Twiss of Great Britain for establishing a LEWIS H. HILL SPACE TRANSPORTATION AWARD

world straightaway speed record of 1,132 mpl For research in any or all of the fundamental sciences relating
1957 djtaidgtaa Sto space travel or space technology. $5,000. Administered by1957 MaLj. David C. Simns, USAF, for ballooning to a Intteohe rnaiclines
world altitude record of 101,516 feet Institute of the Aeronautical Sciences.

1958 Andre Micholaevich Tupolev, Russia 1958 Dr. Robert H. Goddard (posthumous) for pioneer
activities in development of modern rocketry

DANIEL GUGGENHEIM MEDAL 1959 Prof. James A. Van Allen, Iowa State University,
Provision for this medal was made in 1928 to promote acro- for establishing the existence, intensity, and extent
nautics. Administered by Institute of the Aeronautical Sciences. of radiation belts above the earth

1950 Hugh L. Dryden JOHN JEFFRIES AWARD
1951 Igor1.Sikorsky Established in 1940 by the Institute of the Aeronautical Sciences
1952 Sirlo rvdes tLillndEglandto honor the memory of the American researcher-physician who1953 Charles Augustus LincdherghjondBacadthFrnhbloisnte'fsteil
1954 Clarence Decatur Howe,Canadian Minister ofaTrade joined Bac thard, theFrech hallionis, in thecofirst e rialand Commerce for promoting air travel. research voyagarstenlhhnei175Ircoiinf

1955 Thedore vonKilrmithe importance to aviation of scientific endeavor in the field of

1956 Frederick B. Rentschler (posthumous) for major medicine. Certificate and $200. Administered by Institute of

15 Feverents t roughut a lif ie devo to aia the Aeronautical Sciences.
ach, ie tsthifcrughotalietotmedevorteoaia- 1950 Brig. Gen. Otis 0. Benson Jr., USAF (MC), Con-
tienlid pciirfrnctteicrfegn mandant, USAF School of Aviation Medicine

fed1951 Capt. JohnR. Poppen (MC), USN (Ret.)
1957 Arthur E. Raymond, Douglas Aircraft, for develop- 1952 Ct.John R ulPopp ,USF

ment of a long line of successful civil and military 195 t.CCol e John PaulSt( ), USNNavalAviation
airIcraft M3iCine CaclerationeLab.,US aa Aito

1958 Willia Littlewood, AmericanAirlines, for leader- 1954 j ieinenre(M La)DC.AeroMedical Lab.,
shiip over aquarter ofaitcentury inde\eloping eqip- U94JmsF er M) ACAr eia a.

meo~opratngtchnqucofartrnsprts1955 Capt. Wilbur E. Kellumn USN. Commander, Na-
1959 Groveroeingorahmlifm ottthead- 1lNaval Medical Research Institute.Bethesda.vancemnent of aeronautics in America Md.

HARMON INTERNATIONAL TROPHY (AVIATOR) 1956 Ross A. McFarland. Harvard University, for human
Established in 1926 by Clifford B. Harmon, early balloonist and factors research in connection with air transport
aviator, for outstanding international achievements in the arts 1957 Maj. David G. Simons. USAF (MC), for a historic
and/or sciences of acronautics for the preceding year, with the balloon research flight
art of flying receiving first consideration. Administered by The 1958 Dr. Hubertus Strughold USAF School of Aviation
Clifford B. Harmon Trust. Medicine

1950 Col. David C. Schilling, USAF, for the first non- 1959 Brig. Gen. Don Flickinger, USAF. ARDC
stop jet flight between Great Britain and the US KOREN KOLLIGIAN TROPHY

1951 Capt. Charles F. Blair, USAF. for being the first The Koren Kolligian family of Winchester. Mass., donated the
person to fly a single-engine fighter nonstop across trophy in the name and memory of Ist Lt. Koren Kolligian, Jr.,
the North Pole from Europe to North America USAF. declared missing in aT-33 aircraft off San Francisco in

1952 Col. Bernt Balchen, USAF, for Arctic operations 1955. Administered by the United States Air Force.
including many flights 1958 Maj. Samuel W. Tyson, USAF, for piloting to safety

1953 Maj. Charles E. Yeager, USAF, for piloting the Bell a crippled passenger-loaded C-97
X-1A rocket test plane at a speed of 1,650 mph 1959 1st Lt. James E. Obenauf, USAF for saving the life

1954 J. F. Coleman, Convair test pilot, for history's first of a fellow crew member and his crippledB-47
transitional flight from vertical takeoff to level flight 1960 1st Lt. Ronald L. Warner, USAF. for landing a
in the Navy's XFY-1 VTO experimental fighter crippled passenger-loaded C-119 on a Pacific flight

256 AIR FORCE Magazine * September 1960



ROBERT M. LOSEY AWARD 1958 Victor E. Carbonara, nlollsian Iiistiunt Co.. for

Established by the Institute of the Aeronautical Sciences in 1940 providing the engineering concepts and leadc.-ship
in memory of Capt. Robert Moffatt Losey, an Air Corps mete- in developmnt of navigation systcnis

orlogical officer. Certificate and $200. Administered by Institute 1959 Karel J. Bossart, Convair, for contributions to du-

of the Aeronautical Sciences, sign and development of the Atlas ICBM

1950 Roscoe R. Braham, Jr., New Mexico School of Mines RICKS MEMORIAL TROPHY
1951 Ivan R. Tannehill, US Wather Bureau In honor of late 11aj. Gen. Earl T. Ricks, former Chief, AXN .
1952 Dr. Vincent J. Schaefer, General Electric researcher To the winner of the ANG jet race held annually preceding the
1953 Henry T. Harrison, Jr., Chief Meteorologist, United Air Force Association Convention. Administered by Air Force

Air Lines Association.
1954 Hermann B. Wobus Mleteorclogist, Project AllOWA 1954 1st Lt. Charles J. Young, New Jersey ANG
1955 Lt. Col. Robtrt C. Bndgaard. Air Weather Service, 1955 Lt.Col.JamesA.PostonOhioANG

USAF 1956 Maj. David F. McCallister, Delaware ANG
1956 Ross Gon, US Weather Bureau 1957 Maj. Peter R. Phillipy, Pennsylvania ANG
1957 Jule G. Charney, MIT Meterology Professor 1958 Capt. Clarence Christensen, Nebraska ANG
1958 Patrick D. Mferaggart-Cowan, Associate Director, 1959 Capt. Donald K. Reid, Michigan ANG

Canadian Neteorilogical Service
1959 Herbert Riehl, Profcssor of Meteorology, University DAVID C. SCHILLING AWARD

of Clicago For distinguished service to airpower in the field of Ilight.
Named for World War It Air Force ace killed in postwar auto

MACKAY TROPHY accident. Formerly AFA Flight Trophy. Administered by Air
Established by Clarence N. Mackay in 1911. To the Air Force Force Association

person orpersons who made the year's most meritorious flight. 1950 Capt. James Jabara, world's first jet ace
Adinistered by the United States Air Force. 1951 Brig. Gen Albert Boyd, Commanding GCeneral, Ed-

1950 USAF's 27th Fighter Wing for its 1950 mass flight wards AFB, Calif.
across the Atlantic. 1952 Col. David C. Schilling, USAF

1951 Col. Fred J. Ascani, USAF, for establishing a new 1953 Third Air Rescue Group, MATS
world speed record of 635.686 mph over a 100-kin 1954 Charles Yeager, USAF
closed course 1955 Maj. Stuart Childs, USAF, and Corge Wclch (post-

1952 M1aj. Louis II. Carrington, Jr., N1aj. Frederick W. humous)
Siook, and Capt. WalLace D. Yancy, USAF, for the 1956 Lt. Col. Frank K. Everest, USA
first nonstop air-refueled transpacific flight of an 1957 Col. Patrick D. Fleming, USAF (posthmuous)
111-45 1958 Capt. Iven C. Kincheloe, USAF (poulimlons)

1953 40th Air Division (SAC) in recognition of its Opera- 1959 Tactical Air Command, USAF
tion Longstride

1954 :)308th Bombardment Wing (-), :38th Air Division LAWRENCE liPERRY AWARD
kSAC)for successfully completingaLt"leap frog" in- Endowmirent by Elmer A. Sperry, Jr.,Edu\o C G. tr\ and1
teAC)ifor successfuy comprong aleap fombind elen Sperry Lea in 1936 in memory of their brother Lawrene

operational capabinities of i the B- cm Sperry, pioneer aviator and inventor, who died while attemiiptin

1955 Col. Horace A. anes USAF, for establishing a a flight across the English Channel in 1923. $250. Administerud

16 orlr spee record of822.135 ph inan F-00G by Institute ofale Aeronautical Sciences.
1956 Capt.iLeniC. Kinchielo, Jr., USAF, for fligthe 1950 Frank N. Piasecki, Piasecki Hlelicopter Corp., for

flyingdeign and development oflhlicoipters
Bell X-2aircrafttoanaltituderecordof 126.200 1951 RobertC.Seamans,Jr.,MIT, forflight research

1957 ,e-d Bombardment Wing (SAC) for its Operation 1952 Dr. Dean .Chapan, iNACA, for flight research
Pow\erflight 1953 Dr. DonaldColes,CaliforniaInstituteofTecnol-

1958 TacticalA ir Command'slComposite Air Strike Force ,forsa 1cnribution
for rapid and effectie deployment to leFar East 1954 Scott Crossfield, test pilot for NACA atEdwards

inelFirnmosa cisofM AFB3,for research fliglits

1959 USAF's Iunderlirs aoI team for a good-will 1955 Giles J. Strickroth iMartin Co., for contributions to

tou~r f the Far East Mtdriisl iiac
1956 George F. Jude, Sperry Gyroscope Co., for contri-

WILLIAM J. McGOUGH MEMORIAL AWARD butions to flight control and all-weather flight
Estabished by Air Service Post 501. American Legion, in mom- 1957 Clarence A. Syvertson, Stanford Univ., for solving

ory of Post Commander William J. McGough. Administered by problemsofflightforspeedsof1ach30
Air Service Post 501 of the American Legion. 1958 Robert C. Loewy, Vertol Aircraft, for work in rotary-

1950 Harry A. Bruno, commemorating forty years of wing aircraft design
service to Aicrican aviation 1959 James E. McCune, Aeronautical Research Assoc. of

1952 Arthur Godfrey as "aviation's best friend" Princeton, for research contributions

1954 Col. Willard W. Millikan, ANG, for breaking the HOYT S. VANDENBERG AWARD
transcontinenLal Jpeed record for jet planes For distinguished service in contributing to public understand-

1955 James F. O'Neil, publisher, American Legion Month- ing of the'air age. Named for late former USAF Chief of Staff.
ly, for his contributions to aviation development Originally called AFA's Air Age Trophy. Administered by

1957 Mrs. James II. Doolittle Air Force Association.

SYL'ANUS ALBERT REED AWARD 1950 U. .Rentzel,Administrator, CAA
Endwinutfundici ibyle late Dr.HReed to lie Instituteuif 1951 Gen. Carl A. Spaatz, first Chiefuif Staff, USAF

the Aeronautical Sciences, 19:333.1For anotabile contribution to192Gn oyS.VdebrCiffStfUA
the aeronautical sciences resulting front experimental or theo- 1953 James II. Doolittle, pilot, soldier-scientist

retical investigations. Certificate and $250. Administered by 1954 Gill Robb Wilson, Air Force Associatie r
Insttuteof te AeonauicalScieces.1955 'Maj. Gen. Lucas V. Beau, Civil Air Patrol

1950 Robert11. Gilrutli NACA, for new techniques to 1957 ArtGrGodfrey, ColunhiaUBroadasting S.st) m
obtain transonic and supersonic data 1958 Ralp.ordeC hairmany, SA iliRtarPyStd

1951 E.11.eininann, Douglas Aircraft, for design and 1958 Committe Cordiner, Chairman, Military Pay Stud

developimient if experimental aircraftComte
1952 John StackNACA, for leadership in design, devel- 1959 Dr. Frank E. Sorenson, University of Nebraska

opment, and operation of wind tunnels WRIGHT BROTHERS MEMORIAL TROPHY
1953 Ernest G. Stout, Consolidated Vultee, for design For significant public service, as a civilian, of enduring value to

and developmient of high-speed water-based aircraft aviation in the United States. Administered by National Acro-
1954 Dr. Clark B. Millikan, Guggenheim Aeronautical nautic Association.

Lab., for aeronautical researches 1950 Grover Loening
1955 II. Julian Allen, Ames Aeronautical Laboratory, 1951 Dr. Jerome Clark IHunsacker

NACA, for design of supersonic planes and missiles 1952 Lt. Gen. James Harold Doolittle
1956 Clarence L. Johnson, Lockheed, for contributions 1953 Rep. Carl Hinshaw

to solving problems in'the design of supersonic air- 1954 Dr. Theodore von Kirinin

planes and missiles 1955 Dr. Hugh L. Dryden
1957 Prof. Raymond L. Bisplinghoff, Department of Aero- 1956 Dr. Edward P. Warner

nautical Engineering. MIT. for developing ways to 1957 Sen. Stuart Synmington
calculate aircraft loads and stresses 1958 Dr. John Francis Victory
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USAF's TOP ALL-TIME ACES
An aviator who shoots down five enemy victories, Pacific, WW II; Congressional 8th AF, WW II, and Korea; on active

aircraft qualifies as an ace. The entire Medal winner; killed over Philippines, duty.
list of USAF aces of three wars numbers 1945; gave name to McGuire AFB, N. J. 8. PREDDY, Maj. George E., 25.83
in the hundreds. Aces of all US armed 3. GABRESKI, Col. Francis S., 3732 victories, 8th AF, WW II; killed ove
services have been invited to attend the victories, 8th AF, WW II, and Korea; Brussels, Belgium, Christmas Day, 194
Air Force Association National Conven- top ace of 8th AF; on active duty. 9. MAHURIN, Col. Walker M., 25
tion in San Francisco later this month for 4. JOHNSON, Capt. Robert S., 28 vic- victories, ETO, Pacific, WW II, an
the purpose of forming a Fighter Ace As- tories, 8th AF, WW II; Republic Avia- Korea; Northrop Aviation executive.
sociation, first organization of US aces tion executive. 10. GENTILE, Capt. Don S., 23 vi-
ever set up. Here is a composite list of 5. MacDONALD, Col. Charles H., 27 tories; 8th AF, WW II; killed in T-
USAF's top aces in the two World Wars victories, Pacific, WW II; on active duty. crash in vicinity Andrews AFB, 195
and Korea: 6. RICKENBACKER, Capt. Edward Gave name to Gentile AF Station, Ohi,

1. BONG, Maf. Richard I., 40 vic- V., 26 victories, WW I; Congressional 11. WETMORE, Capt. Ray S., 22.5
tories, Pacific, WW II; Congressional Medal winner; Board Chairman, Eastern victories, 8th AF, WW II; killed in ai-
Medal winner; killed in F-80 crash, 1945. Air Lines. craft accident near Otis AFB, Mass.,

2. McGUIRE, Maj. Thomas B., Jr., 38 7. MEYER, Col. John C., 26 victories, 1951.
12. SCHILLING, Col. David C., 22

victories, 8th AF, WW II; killed in auk,
accident Mildenhall, England, 1956; gaN,
name to Schilling AFB, Kan.

13. JOHNSON, Lt. Col. Gerald R., 22
victories, Pacific, WW II; killed in acci-
dent, 1945; gave name to Johnson Air
Base, Japan.

14. KEARBY, Col. Neel E., 22 vic-
tories, Pacific, WW II, Congressional
Medal winner; killed over New Guinea,
1944.

15. ROBBINS, Col. Jay T., 22 vic-
tories, Pacific, WW II; on active duty.

16. CHRISTENSEN, Lt. Col. Fred J.,
213 victories; 8th AF, WW II; currently
a member of Massachusetts ANG.

17. DAVIS, Lt. Col. George A., Jr.,
21 victories, Pacific, WW II, and Korea;
Congressional Medal winner; killed over
Korea, 1952.

18. GARRISON, Lt. Col. Vermont, 21
victories, 8th AF, WW II, and Korea; on
active duty.

19. HERBST, Col. John C., 21 vic-
tories, CBI, WW II; top theater ace;
killed in F-80 crash, 1946.

20. VOLL, Maj. John J., 21 victories,
ETO, WW II; top 15th AF ace; on ac-
tive duty

21. WHISNER, Maj. William T., Jr.,
21 victories, 8th AF, WW II, and Korea;
on active duty.

22. EAGLESTON, Col. Glenn T., 2032
victories, ETO, WW II, and Korea; top
9th AF ace, WW II; on active duty.

23. LYNCH, Lt. Col. Thomas J., 20
victories, Pacific, WW II; killed in action,
1944.

24. WESTBROOK, Lt. Col. Robert B.,
20 victories, Pacific, WW II; top 13th
AF ace; killed over Philippines, 1944.

4 25. ZEMKE, Col. Hubert; 1932 vic-

tories, 8thAF, WW II; on active duty.
26. BEESON, Maj. Duane W., 19.33

victories, 8th AF, WW II; deceased,INSTANT-THRUST PROBLEM-SOLVED BY CESSNA 1949, right-Patterson AFB, Ohio.
Problem: How to provide, in a jet trainer, instant reserve thrust. 27. DUNCAN, Col. Glenn E., 19 vic-

tories, 8th AF, WW II; on active duty.
Solution: Cessna T-37's thrust attenuators. Extended, the attenuators deflect exhaust 28. FLEMING, Col. Patrick D., 19blast, cut effective thrust over 40%; increase landing glide-path control while engines victories, US Navy, WW II (transferredcontinue at higher power. Should the occasion demand, student retracts attenuators, to the USAF after war); killed in B-52unleashes full reserve power instantly. accident in 1956.
Thrust attenuators are one of many reasons Military 29. CARSON, Maj. Leonard K., 183
why the low-cost T-37 is the Air Force's stand. Division, victories, 8th AF, WW II; on active duty.
ard intermediate jet trainer-and one more Wichita, 30. JABARA, Lt. Col. James, 18' vic-
of the ways Cessna "Problem-Solving" Re Kansas tories, 9th AF, ETO, WW II, and Korea.
search is ever at work to assure America's On active duty-END.future in the air.
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July 1, 1959 June 30, 1960

HIGHLIGHTS OF THE YEAL
IN THE US AIR FORCE

July 1, 1959-William M. Holaday July 28, 1959-The second consecu- billion for the Navy; nearly $9.4 bil-
was assigned to full-time duty as tive Atlas missile was successfully lion for the Army; and almost $1.4
Chairman of the Civilian-Military launched in a full-range flight from billion for the OSD.
Space Liaison Committee, following Cape Canaveral. President Eisenhower August 19, 1959-Discoverer VI was
relief from his duties as Director of referred to this series "C" missile as placed in orbit at Vandenberg AFB.
Guided Missiles, OSD. "operational" in his press conference August 25, 1959-The first fifty F-100
July 7, 1959-An RAF crew at Felt- the following day. fighter-bombers left French bases for
well-in-Suffolk, one of several IRBM July 30, 1959-Gen. 0. P. Weyland, Western Germany to take up a new,
sites in Great Britain, gave an impres- Commander, Tactical Air Command, somewhat less favorable stance in the
sive demonstration of operational read- and Gen. Earle E. Partridge, Com- NATO defense system.
iness by preparing their Thor missile mander, Continental Air Defense August 30, 1959-The Strategic Air
for firing in sixteen minutes. Command, each with more than a Command announced that SAC pilots
July 7, 1959-The Air Force shot a third of a century of service, retired had flown more than 4,000,000 hours
four-stage rocket 750 miles up into from the Air Force. in jet aircraft since SAC was estab-
space from the Wallops Island, Va., August 3, 1959-Dudley C. Sharp was lished on March 21, 1946.
NASA flight station in the first of a sworn into office as Under Secretary September 1, 1959-A House Commit-
series of launchings designed to meas- of the Air Force replacing Malcolm tee on Government Operations report
ure natural radiation. A. Machntyre, who resigned as of July recommended a merger of the Army
July 8, 1959-The US announced that 31, 1959. and Air Force on grounds of efficiency,
200 USAF fighter-bombers based in August 5, 1959-Deputy Defense Sec- requesting that President Eisenhower
France would be moved elsewhere retary Donald A. Quarles was pos- should order studies on the possibility
because of President Charles de thumously awarded the Medal of of their reunification.
Gaulle's refusal to permit their nuclear Freedom, the nation's highest civilian September 2, 1959-The Air Force an-
weapons to be stockpiled in his coun- award, by President Eisenhower. nounced plans to purchase more than
try solely under US control. August 7, 1959-Explorer VI, a high- sixty turbofan-powered B-52H bomb-
July 14, 1959-A Red Air Force single- ly instrumented, 142-pound "paddle- ers. This move reflected the attractive-
jet T-431 attained an altitude of 94,658 wheel" satellite, was launched from ness of this weapon system, equipped
feet. The Soviet Union submitted Cape Canaveral via a three-stage to use air-to-surface missiles.
documents to the Fbd6ration A6ro- Thor-Able rocket. The spheroid went September 3, 1959-A Bomarc-A mis-
nautique Internationale for official cer- into an elliptical orbit with an apogee sile intercepted a Regulus II missile
tification as a record. of 26,400 miles and a perigee of 157 at a height of nearly seven miles. This
July 15, 1959-Air Force Secretary miles, widest so far achieved by a was the first of a series of tests against
James H. Douglas sent a message via man-made earth satellite. supersonic targets by the SAGE-di-
gold telegraph key from the Pentagon August 10, 1959-The Air Force can- rected interceptor. The Regulus IIi,
to open the communications centers celed a major research program to de- capable of speeds in excess of 1,500
at Hickam AFB, Hawaii, and Fuchu velop exotic chemical fuels for its pro- mph.
AB, Japan, which were integrated into posed Mach 3 B-70 bomber and F-108 September 9, 1959-Two Atlas ICBMs
the Air Force's global communications interceptor. were fired the same day-one from
network. August 13, 1959-Discoverer V, a Cape Canaveral and the other from
July 21, 1959-The Air Force success- 1,700-pound satellite built around the Vandenberg AFB. The Vandenberg
fully launched an Atlas ICBM on Thor IRBM as a first stage, was placed launch was the first successful firing
a full-range 5,000-mile flight. The in orbit at Vandenberg AFB. made by the assigned SAC military
launching followed five months of mis- August 14, 1959-The B-58 procure- crew. The Atlas had been formally
haps which had caused a deferment ment program was curtained with a turned over to SAC by ARDC on Sep-
of the Atlas operational date from the reduction of current programs from a tember 1, 1959.
planned July 1, 1959. planned forty to thirty-two. September 9, 1959-A Project Mer-
July 24, 1959-The nose cone of a August 18, 1959-The President signed cury capsule containing no living or-
Thor IRBM fired from Cape Canaveral Public Law 86-166 providing a com- ganisms was launched via Atlas ICBM
flew without pitching, yawing, or spin- promise $39.2 billion appropriation to from Cape Canaveral and retrieved
ning during its trajectory of 316 miles finance the military establishment for successfully downrange 1,500 miles
above earth, achieving the first re- FY 1960. The bill provided nearly away. Officials said that a man could
corded stabilized, nontumbling flight. $17.5 billion for the Air Force; $11 (Continued on page 262)
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Hydraulic equipment built for reliability
Kellogg variable volume RAYMOND ATCHLEY, INC., AUTOMATION SYSTEMS AND COMPONENTS
pumps. From 0.06 to 1.77
c.i.p.r., -650 to +450 0 F, to 5,000
psi, and to 18,000 rpm.
Unique design gives Kellogg var-
iable stroke pumps:

* Fast response.
* High volumetric efficiency.
* Simplified design for maxi- Servovalves. Can perform Servoamplifiers.Give Torque Motors. Group

mum life, minimum mainte- with particles up to 200 microns. precision control of servo- of electro-mechanical trans-
nance. Low hysteresis. Low null shift due valves. Available in both ducers which transform a few

*Highest HP/weight ratio. to temperature change and inlet vacuum tube and transistor watts of electrical power into
*Dependable operation. and return variations. High resolu- types. Operation from 300 a mechanical motion propor-
*Minimum size. tion.Servo-controlledsecondstage. volts d.c. or (with accessory tional to input current. Only
*Exceptional contamination Wide dynamic range. Dry torque power supply) from 115 volts one moving part, supported by

tolerance. motor. No "G" sensitivity. No res- 60 cycle a.c. frictionless flexure bearings.
onance up to 3000 CPS. 

A-9070
AMERICAN ---
Brake Ihoe SEE US AT BOOTH 2421-AIR FORCE PANORAMA
Brake Shoe RAYMOND ATCHLEY, INC. (SUBSIDIARY) * 2339 COTNER AVE. * LOS ANGELES 64. CALIF.

COMPANY KELLOGG DIVISION * 3151 WEST FIFTH STREET * OXNARD, CALIFORNIA



HIGHLIGHTS OF THE YEAR

have survived the altitude of nearly plane made its first successful flight that the space and missile program
100 miles and speeds of more than under its own power over the Mojave was being reorganized. USAF was

14,000 mph. Interior temperature Desert with test pilot Scott Crossfield given responsibility for all space trans-

never exceeded 100'F. although ex- at the controls. The X-15 exceeded portation and, ultimately, was to be

terior temperature exceeded 3,000oF. 1,400 mph and rose to an altitude of put in charge of all space booster

September 12,1959-The Soviet Union at least 50,000 feet. rockets. ARPA gave up all space
launched Lunik II, which made a his- September 18, 1959-Kincheloe AFB projects to the military services, but
toric flight of 236,875 miles and suc- (formerly Kinross AFB) in Michigan was assigned work on solid rocket

ceeded in implanting on the moon a was dedicated on the twelfth anniver- fuels and on defense against ballistic

red pennant, the first known object sary of the establishment of the De- missiles. The Air Force was made re-

ever sent by man from the earth to partment of the Air Force in honor of sponsible for the final development of

another astronomical body. The mul- Capt. Iven C. Kincheloe, jet ace and Samos, a reconnaissance satellite, and
tistage rocket with an 860-pound test pilot who was killed in a crash on Midas, a ballistic missile early-warning
spherical instrument package struck July 26, 1958. satellite. The Navy was made respon-
the moon on September 14, the day September 20, 1959-The Air Force sible for Transit, a navigation satel-

before Premier Khrushchev arrived at announced study of a nuclear-pow- lite. The Army was given control of

Andrews AFB to begin a US tour. ered, supersonic low-altitude missile Notus communications satellite.
September 15, 1959-The Air Force (SLAM) designed to complement September 24, 1959-A towering Atlas-

successfully fired a full-sized model of manned bombers and ballistic missiles. Able moon rocket exploded during an
the Minuteman ICBM in tethered tests SLAM will be powered by a nuclear engine test, postponing a scheduled
from an underground launching pad ramjet engine. Studies of a reactor for US space shot.
at Edwards AFB. such an engine have been under way September 24, 1959-The Air Force's
September 16, 1959-A four-jet Red for several years. Completion of the last B-17 Flying Fortress was "tested
Air Force 201-M midwing monoplane early developmental phase of the mis- to destruction" over Holloman AFB

piloted by Lt. Col. N. I. Goryainov sile, which would be able to travel N. M., in a test of an interceptor mis-
lifted a ten-metric-ton (22,046-pound) around the world at supersonic speeds, sile. With the destruction of USAF
load to a record-breaking altitude of was said to be several years away. aircraft number 0-483717, a giant flock

50,197 feet, then maintained level September 23, 1959-The F-108 long- of noble birds, out of place in today's
flight for ten minutes. The record range Mach 3 jet interceptor project aerospace world, finally became ex-
claim was submitted to the Fid6ration was terminated due to budgetary con- tinct.
A6ronautique Internationale. siderations. September 29, 1959-The new

September 17, 1959-The X-15 rocket September 23, 1959-DoD announced AN/FPS-28 radar system, built around

BOUNDARY LAYER BREAKTHROUGH

New BLC-130
takes off or lands in
five times its own length

6011r



CONINUED

a fifty-ton boxcar-shaped antenna 104 terception of the satellite, which was slated for Italy, and four Thor IRBM

feet long, began tests for use with the then 160 miles above the earth and squadrons on site in England.

SAGE network to provide warning of traveling at 22,000 mph. November 3, 1959-The first Atlas

an enemy air attack. October 15, 1959-A B-58A produc- squadron was integrated into SAC, the

September 30, 1959-M/Sgt. Horst W. tion-line plane carrying a standard first US ICBM unit to reach combat

Tittel, 75, retired from active duty pod made an eighty-minute high- readiness.

after a fifty-one-year military career speed run of 1,680 miles from Seattle, November 3, 1959-The Atlas ICBM

which began in 1908, just one year Wash., to Fort Worth, Tex. The plane was successfully airlifted from San

after the Aeronautical Section was es- averaged twenty-one miles per minute, Diego to Frances E. Warren AFB,

tablished in the Army Signal Corps. maintaining speeds in excess of Mach Wyo., by a Douglas C-133 Cargo-

October 2, 1959-The Air Force es- 2 for more than one hour. It was re- master, demonstrating mobility cap-

tablished the Reserve Forces Study fueled en route by a Boeing KC-135 abilities in connection with the giant

Group under the chairmanship of Maj. tanker. missile.

Gen. Sory Smith, Commander of the October 15, 1959-A B-52 bomber re- November 4, 1959-SAC announced

Fourth Air Force. The Study Group fueling in the air over Hardinsburg, revision of bombing tactics to include

was assigned the task of determining Ky., crashed when its tanker plane low-level techniques, necessitating es-

long-range requirements and missions exploded. The two nuclear bombs tablishment of seven low-level train-

of the Air Reserve Forces. aboard, which did not explode, were ing corridors throughout the country.

October 4, 1959-On the second anni- recovered. November 6, 1959-A Snark intercon-

versary of Sputnik, the Soviet Union October 21, 1959-A Russian pilot tinental-cruise missile testing advanced

launched Lunik III which successfully flying an E-66 cantilevered jet attained star-tracking guidance traversed a

rounded the moon. The last stage, de- an average speed of 1,483 mph. The course of 5,000 miles and landed on

tached from the rocket after full Soviet Union applied to the F6d6ra- a watery target off Ascension Island

thrust had been achieved, obtained tion A6ronautique Internationale for in the South Atlantic.

photographs of the far side of the official recognition. The previous world November 6, 1959-The National De-

moon never before seen on earth. speed record of 1,404 mph was set by fense Council of Japan decided to buy

October 13, 1959-The Bold Orion, a Maj. Walter W. Irwin, USAF, flying F-104Cs and Ds to provide the back-

two-stage, thirty-seven-foot develop- an F-104A Starfighter. bone of Japan's air defense.

mental ballistic missile, was fired from October 30, 1959-The US and Tur- November 8, 1959-The Air Force

a B-47 in the vicinity of the Explorer key reached agreement for placement picked Boeing to build the Dyna-Soar

VI "paddlewheel" satellite. The mis- of a squadron of Jupiter IRBMs in space glider and the Martin Company

sile came within twenty miles of in- Turkey. Two Jupiter squadrons were (Continued on following page)

Imagine a 50-ton Hercules airfreighter lifting off in just 500 feet, spot, the huge airlifter will be able to deliver its payload closer to

from a standing start on an unprepared field. Or picture the big the action than ever before possible.

prop-jet stopping after touchdown in 520 feet. This performance A test bed BLC-130 has completed advanced flight tests, clearly
of Lockheed's Boundary Layer Control C-130, at mid-point of a illustrating the feasibility of boundary layer control on big planes.
2000-mile round trip mission, is truly remarkable. But its signifi-

cance goes far beyond the spectacle itself.

The BLC-130 brings true STOL capability to Air Force support _ -E
missions. Whether it has to rush 92 combat troops to a spreading

brush-fire fight, or airlift 18 tons of food to some remote hunger GEORGIA DIVISION MARIETTA, GEORGIA

a \,-------------------

------------------------------------------- , '--..-,,,,,

High speed air-supplied from pylon-mounted turbojet compressors and blown
over flaps, ailerons, elevator, and rudder-causes the airstream to hug the sur-
faces instead of being separated from them. The energization of this boundary
layer of air gives the BLC-130 its extraordinarily high lift.
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HIGHLIGHTS

to produce rocket boosters to power
the vehicle. ARDC was to oversee
development and testing of Dyna-
Soar.
November 9, 1959-The US and Can-
ada agreed in principle on installation
in Canada of American-supplied nu-
clear weapons for defense of North
America.
November 10-12, 1959-A TAC Com-
posite Air Strike Force completed de-
ployment to Europe as part of Exer-
cise Spear Head following a no-notice
alert of USAF Hq.
November 11, 1959-USAF an-
nounced that the solid-fueled Minute-
man ICBM, scheduled to become op-
erational in 1962 or 1963, was to be
placed on trains to roam the country
along unfixed routes. Thus the missile
would provide mobile deterrence; it
also was to be emplaced in hardened
fixed facilities.
November 14, 1959-A new Aerospace
Medical Center was dedicated at
Brooks AFB, Tex.
November 16, 1959-ARDC Capt.
Joseph Kittinger made a record para-
chute leap of 76,400 feet from an
open balloon gondola hovering at the
edge of space over New Mexico. He
set a record for open-gondola ascent
as well as length of parachute descent
and distance of free-fall before chute
opening.
November 16, 1959-An agreement
reached among the President and his
top advisers provided for a FY 1961
defense budget of about $41 billion,
the same as in FY 1960. The conferees
agreed to cut 5,000 men each from

O I I I I I Air Force and Navy manpower and to
deny the Navy a second atomic-pow-
ered carrier.

Whether you're working with solar energy in space, ground test check-out equip- November 20, 1959-The first USAF
ment or anything in between... if your problem is power and the environments wing devoted exclusively to operation
are extreme, ITT provides compact, efficient system solutions in the areas of of satellites, the 6594th Test Wing,

CONVERSION * REGULATION * INVERSION * CONTROL was activated in Palo Alto, Calif., and
assigned to ARDC's AFBMD. FirstThis total power capability has been proved in such customized designs as unique task: to help develop a working mili-

airborne multiple-output primary DC power supplies... complete power conver- tary satellite system.
sion packages for test vehicle check-out systems...aircraft missile launcher power November 27, 1959-The Air Force
supplies...and in many other weapons systems and space exploration projects. announced plans for production facili-

ties for the Minuteman to beset up inTo accomplish these lightweight, ruggedized packages, ITT takes your power the Utaharea.
problem at the design inception, carefully analyzes the load and draws upon a November 30, 1959-A B-47 set anvast inventory of design and application data to develop fast, economical solutions. endurance record of eighty hours and
ITT's total power capability is readily available to solve your toughest power prob- thirty-six minutes in a flight covering
lems. Contact your ITT Power representative or write for Data File AF-1284-1. 39'200 miles, also a record. The flight,

equivalent to one and three-fifths times
around the world, took off and landed
at Wright-Patterson AFB, Ohio.
December 1, 1959-USAF reluctantly

I announced the reorienting of the B-709 Bo S bomber program, drastically cutting
back this Mach 3 all-purpose bombelr
program.

December 1, 1959-First operational
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B-58 was turned over to the Air Force 1,100.426 mph set in June by a French American Aviation. Two Hound Dogs
by Convair's Fort Worth plant. This pilot in a Mirage III fighter. carried by B-52s can be launched in-
was the thirty-first Hustler built. The December 11, 1959-Capt. Joseph W. dividually to strike over hundreds of
first thirty went to test programs. Im- Kittinger, Jr., who made the longest miles at targets.
mediate plans call for construction of parachute jump in history on Novem- December 22,1959-The US and Can-
one more B-58, bringing the total ber 16, jumped again from an open ada agreed on construction of forty-
built to thirty-two. Three wings of gondola 74,700 feet. The jumps are five new radar stations to fill gaps I
thirty-six aircraft each were still called part of an ARDC high-altitude sur- the Pinetree air defense line. The new
for in SAC's programing. vival project. stations were intended to reduce con-
December 2, 1959-Thomas S. Gates, December 14, 1959-USAF Capt. Joe tinental vulnerability to low-flying air-
Jr., former Secretary of the Navy, B. Jordan flew his F-104C Starfighter craft attack at altitudes below 2,000
took over as Secretary of Defense to a new world altitude record of feet.
from retiring Neil H. McElroy. 103,395.5 feet in a flight out of Ed- December 22, 1959-A joint announce-
December 4, 1959-A monkey named wards AFB, Calif. The mark broke the ment by President Eisenhower and
Sam was fired fifty-five miles up into world's record previously set by a King Mohammed V revealed that US
space in a capsule from Wallops Soviet T-431 which ascended to military forces would be withdrawn
Island, Va., and recovered safely in 94,658 feet in July 1959, and an un- from Morocco by the end of 1963.
the Atlantic in a successful test of the official record set by a carrier-based The evacuation would involve four
escape mechanism for a US space cap- F4H Phantom II jet, which on De- SAC bases at Nouasseur, Ben Slimane,
sule. The capsule was identical to that cember 6, 1959, had attained an alti- Sidi Slimane, and Benguerir, plus the
intended for Project Mercury's human tude of 98,560 feet. US naval base at Port Lyautey.
passengers. The capsule was eased to December 15, 1959-USAF's Maj. January 2, 1960-Project Mercury's
earth by two parachutes and picked Joseph W. Rogers flew a Convair objectives were lowered from a plan
up by a Navy ship some 200 miles F-106 Delta Dart to a new straight- to have its Astronauts circle the earth
from launch point. away speed record at Edwards AFB. eighteen times in a 150-mile-high orbit
December 5, 1959-The Air Force The ADC's F-106 project officer was on the first two flights to "three-orbit"
dropped 900 aircraft from the inven- clocked at 1,525.95 mph, bettering the missiles of four hours each. The re-
tory to conform to ceilings necessitated old 1,483.83 mph record set by the duced objectives were necessitated by
by the proposed budget of about $41 Soviet Union. budget limitations and rising costs.
billion. ADC took deep cuts including December 21, 1959-USAF accepted January 6, 1960-The US shifted the
inactivation of at least eight of seventy- the first production GAM-77 Hound last of its tactical nuclear bombers
nine ADC squadrons and dissolution Dog air-to-surface missile from North (Continued on following page)
of three regional ADC headquarters.
December 8, 1959-NASA announced ) 34
that it had formed a new unit to de-
velop big rockets, including Saturn,
for launching space vehicles. Maj.
Gen. Don R. Ostrander, Deputy Di-
rector of ARPA, was named to head
the program. At the same time, it was
announced that ARPA was reduced in ./
status; it would henceforth report to PAGE HAS WORLD-WIDE
Dr. Herbert F. York, DoD's Director
of Research and Engineering, instead COMMUNICATIONS
of directly to the Secretary of Defense.
December 9, 1959-Capt. Walter J. CAPABI1ITY I
Hodgson and Maj. William J. Davis,
USAF, took a Kaman H-43B Huskie
helicopter to an altitude of 30,100
feet over Brookfield, Conn., breaking I
the previous heavy helicopter altitude a p
record of 21,982 feet set by a Russian
copter in the spring.
December 10, 1959-Four British
rocket bases employing nuclear-tipped ejII
Thors were declared to be in a state
of readiness preparatory to being de- '-

clared fully operational.
December 10, 1959-Under Secretary
DudleyC. Sharp was named tosuc-
ceed James H. Douglas as Secretary
of the Air Force. Mr. Douglas became P
Deputy Secretary of Defense.
December 11, 1959-Brig. Gen. Joseph
H. Moore of TAC streaked to a new COMMUNICATIONS ENGINEERS, INC.closed-course speed record of 1,216.48
miles an hour in an F-105 at Edwards SubsidiaryofNorthropCorporation
AFB, breaking the previous mark of 2001 WISCONSIN AVENUE, N.W., WASHINGTON 7, D.C.
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SystemsResearch&Development By augmenting its engineering, manufacturing and reliability HIGHLIGHTS
To Extend Man's Skills proficiencies, and applying them to the problems of today,

Hycon is contributing to the increase in the progress of modern
science. Hycon combines technical creativeness with a resolute
desire to explore the unknown in order to create and develop fromFrancetoBritaininaNATOre-

A LITTLE DEEPER, unparalleled systems for the automated world of tomorrow. organization necessitated by President

ALITTLEWIDERThe next breakthrough may be a photo reconnaissance sys- de Gaulle's position on USAF's nuclear

tem for the distant reaches of outer space; it may be a life- warheads on French soil.
saving communications beacon; or it may be a sophisticated January 7, 1960-President Eisenhow-

automatic test system to give the green light to man's march er's State of the Union message to
into the future. Congress reported that fourteen test
Whatever the field, it is hoped that this rapid technological firings of the Atlas ICBM had aver-
contribution to America's dynamic defense posture will help aged hits within two miles of target,
the world more rapidly realize its dream of peace. "well within the circle of total destrue-

HYCON MFG. COMPANY tion."
1030 Arroyo Parkway, Pasadena, Calif. January 7, 1960-At a National Secur-

Designers and Builders of Systems for Photo Reconnaissance, ity Council meeting, it was revealed, a
Automatic Testing, and Communications for the Armed Forces decision was taken to provide $1 bil-

lion extra to finance an additional

seven ICBM squadrons, making a
total of twenty-seven Atlas and Titan

squadrons constructed or authorized.

January 13, 1960-The Thor IRB\
test program ended. The USAF an-
nounced plans to use the missile to

/ fcarry 
small payloads into orbit and

deep into space.
January 14, 1960-President Eisen-
hower asked Congress to amend the

IM 1958 space law, calling for the aboli-
tion of the National Aeronautics &

Space Council, whose job it was to

/ hhelp the President define and coordi-
nate military and civil space programs.
He asked authority to assign responsi-
bility for specific space vehicles to
either military or civil agencies re-
gardless of their ultimate use.

January 15, 1960-The Air Force Re-
search Division was established within
ARDC to coordinate research.
January 18, 1960-Joseph V. Char\k
was nominated by the President to be
Under Secretary of the Air Force to
succeed Dudley C. Sharp. He had
served previously as Chief Scientist
of the Air Force.
January 20, 1960-The Soviet Union
fired a rocket 7,762 miles to a mid-
Pacific target area, announcing that

A_-----the missile fell less than 1.24 miles

away from a predetermined point.
January 21, 1960-Miss Sam, a six-
pound female monkey, was rocketed
up nine and one-half miles above the

Atlantic Ocean in a Project Mercury

space capsule test of the escape
mechanism to be used in US manned

spaceflight. The capsule and monkey
were retrieved.
January 22, 1960-Another was added
to the long string of successful Atlas
launches from Cape Canaveral. A
6,300-mile shot fell on target.
January 25, 1960-Air Chief of Staff
Gen. Thomas D. White announced
that USAF's accident rate fell in 1959
to an all-time record low. There were
675 major aircraft accidents in 1959
compared to 894 the year previous.

. ._ .....Total fatalities fell from 705 to 376.
Rate of accidents was 8.3 per 100,000
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fi ing hours compared to previous low wide bomb alarm system composed of brush-fire wars - principally, of the
of 10.4 that was set in 1958. 100 sensor stations'was announced. It adequacy of MATS military airlift.February 1, 1960-The Air Force's would flash information instantly to March 22, 1960-An Air Force plan to6549th Test Wing (Satellite), ARDC, the Pentagon in the event of nuclear let air base commanders shift KPfirst of its kind, took over control of attack. duties from servicemen to hired civil-
Project Discoverer. The space wing March 8, 1960 - The last of sixty ians, if they considered the changeincludes a launch squadron at Vanden- Douglas Thors turned over to Britain's more economical than in-service ope-berg AFB and tracking squadrons in Royal Air Force was flown to Britain ration, was disclosed. The plan wasNew Hampshire and Hawaii. in a Douglas C-124 Globemaster. to begin operation on July 1, 1960.
February 2, 1960 - A Titan ICBM, Thors will keep coming off the produc- March 23, 1960-An Air Force F-106
fired from Cape Canaveral, achieved tion line for use in space projects. Delta Dart flew 2,500 miles acossseparation and ignition of its second March 8, 1960-An Atlas missile using country from Palmdale, Calif., tostage. It was also the first successful an all-inertial guidance system for the Jacksonville, Fla., with an automatictest using a command guidance sys- first time flew 5,000 miles downrange navigation/fire-control system doingtem. from Cape Canaveral scoring the all but five minutes of the piloting onFebruary 4, 1960 - Discoverer IX twenty-first straight success for this the cross-country flight.
failed. This was the third miss out of ICBM, a successful-shot string which March 23, 1960 - USAF announced
nine Air Force Discoverer shots, aimed was broken two days later. that the first Minuteman site will be at
at developing reconnaissance and March 11, 1 9 60-Pioneer V, a beach- Malmstrom AFB, Mont., with con-warning satellites. ball-size satellite, was successfully struction slated to begin next January.February 5, 1960-The Air Force Re- placed into orbit by a Thor-Able Three Minuteman squadrons, eachserve program was reorganized to booster for the purpose of investigat- with 500 men, are to be at Malmstrom.
place the training of 100,000 Air Re- ing space between the earth and March 24, 1960 - USAF proposed aserve and Air National Guard mem- Venus. The missile carried the most drastic cutback in the development ofhers directly under major commands powerful radio transmitter yet put into Bomarc-B, asking for $50 million in-that they would supplement in time of space; it set a record for long-distance stead of the indicated $420 million.emergency. Also included was crea- space transmission before ceasing to Budgetary factors and a series of testtion of post-attack recovery units. send some three months and 23,000,- failures, combined with the SovietFebruary 15, 1960-The US and the 000 miles later. shift in emphasis from manned bomb-
UK signed an agreement to cooperate March 14, 1960 - Operation Big ers to ballistic missiles, dictated thei the establishment of a Ballistic Mis- Slam/Puerto Pine began in the Carib- move.
sile Early Warning Station (BMEWS) bean as a test of US capability in (Continued on following page)
at Fylingdales Moor, Yorkshire, in
northern Scotland.
February 17, 1960-USAF decided to
proceed with development of an
1,000-iile-range air-launched ballistic
missile, the GAM-87A Sky Bolt, with
Douglas Aircraft as prime contractor.
February 24, 1960 - A Titan missile
performed a "highly successful flight"
of more than 5,000 miles into the
South Atlantic. The nose cone recov-
ered from the ocean contained a datacassette and tape recorder expected to
give data concerning the blackout
period during reentry when telemetry S t t
was reduced. IsateliteL
February 29, 1960-The first X-15 of
three manufactured by North Ameri-
canA Aiation was acceptedby the Ai C
Research Center at Edwards AFB, formc
testing beyond that already performed
by North American.
March 4, 1960 - Defense Secretary
Gatesapprovedtheorecommendation
of the JCS to keep one-eighth of the
SAC force airborne instead of the one-
fourth recommended by Gen. Thomas
S. Power, SAC Commander.
March 4, 1960-SAC placed in opera-
tion a worldwide radio communica-
tions system which could be made
operative from any telephone, radio- COMMUNICATIONS ENGINEERS, INC.equipped automobile, or command Subsdary ofNorthropCorporation
airplane.
March 6, 1960-An automatic nation- 2001 WISCONSIN AVENUE, N.W., WASHINGTON 7, D.C.
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March 28-29, 1960-President Eisen-
hower ier with Prime Minister
Harold Macmillan at Camp David,
Md., and reached an agreement in

principle that the US would make
available to Creat Britainthe Sky Bolt
and possibly Polaris missiles.
April 1, 1960-Tiros. a photographic,
weather-forecasting satellite, was sent
into orbit by a Thor-Able booster, scor-
ing a notable first for the US. It began
sending back weather photos within
hours.
April 11-12, 1960-An Air Force B-52
flew from Florida to the North Pole,
launched a Hound Dog air-to-surface
missile at the climax of its trip, then
returned to its home base at Eglin
AFB, Fla. The twenty-two-hour, 10,-
800-mile nonstop flight demonstrated
the long-range capability of SAC
bombers and their facility for attack-
ing a target while at the same time
staying hundreds of miles away from

April 13, 1960-A Boeing Bomarc-B
successfully flew at Eglin AFB, Fla.
This was the first successful flight in
eight tries.
April 15, 1960-USAF placed its Dis-
covrer XI satellite in orbit. Efforts by
net-bearing planes to catch its data
cpsile in the vicinity of Hawaii

failed, as they had after previous Dis-
coverer shots. This time the capsule

simply stayed in orbit with the satel-

CBS LBORATRIESlite.
April 22, 1960-Courtland D. Perkins
was confirmed by the Senate as Assist-
ant Secretary of the Air Force. Mr.

PHOTO CA S TEM Perkins had been Chairman of the
,Aeronautical Engineering Departmnent

PIITOSCAs, a radicn1 advance in aerial reconnaissance technique, makes it at Princeton University.

p.ssible totrnsmitxisual intorimtion.ominnnedorunmannedircraft April 22, 1960-An Atlas missile was
possbleto tndreceverasmi vicsu ioato from emane r successfully fired from its new coffin
to roundroccersinsecondsithoutlossodetailaunch complex at Vandenberg AFB.

The high performance of CBS LABORATORIES PHOTOSCAN is illustrated The complex was pronounced "opera-

above. On the left is an enlarged portion of the original aerial photo which tional," thereby giving the US two

covered an area of sixty-four square miles. On the right is a portion of the operational firing sites at Vandenberg

reconstituted picture after transmission through the PoToscAN System. for theICBM.n ~April 22,1960-USAF announced that
Challenging career opportunities are available at CBS LABORATORIES On the annual Mackay Trophy for meri-

long-range systems development programs such as PoToscAN. Positions toriousflightwent this year to the

forphysicists and electrical engineers are now open in the following depart- Thunderbirds, USAF jet demonstra-

ments: Military and Industrial Systems; Acoustics and Magneties; Solid tion team, for their Far East good-will

State Physies; andaeuunTubePhysics. tour last fall. The Cheney Award for

Please forward resumesincompleteconfidene, o obtainadditional valor went to MATS helicopter pilot
Pleormae f orwarreumsin Complete ofidence, ootna iCapt. Herbert L. Mattox, Jr., for the

information by contcting CBS LABo Tons. successful rescue of twenty-nine men
from a sinking Japanese trawler. The
Daedalian Trophy for flight safety
went to SAC.
April 25, 1960-The Air Force ordered
the nuclear-tipped Falcon (CAR-il)LABORATORIES missile,thefirstinitsclass. Intended

HIGH RIDGERD. STAMFORD, CONN.*A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC. for use by ADC interceptors, it is de-

You are invited to visit CBS LABORATORIES Booth No. 908 at the Air Force Association's Aero sgned tobeespecially effective against
Space Panorama and Annual Convention -Sept. 21-25, in San Francisco. i ystems, andwillsup-
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plant the Genie, which lacks the self- released unharmed four days later. technological first two months after it
contained guidance system. May 20, 1960-Atlas set a newv missile was sent into orbit by firing two spin
April 27, 1960-The Air Force an- distance record with a 9,000-mile rockets to increase its stabilizing spin.
nounced completion of its technical re- flight from Cape Canaveral to the June 1, 1960-Exercise Mobile Yoke,
view of Dvna-Soar and released $29.7 Indian Ocean. The missile took 52% the cross-Pacific deployment of 120
million which had been held up pend- minutes for the trip and carried a fighters and other planes of a Con-
ing the review. The USAF also re- 3,000-pound dummy warhead plus posite Air Task Force to Southeast
quested additional funds to make up 1,000 pounds of instruments. The Asia, began.
a total of nearly $100 million spent longest previous shot, 7,762 miles, June 1, 1960-The USAF began to
or earmarked for Dyna-Soar. was by a Russian "super-rocket" fired buy up sites around Malmstrom AFB,
April 27, 1960-The British House of into the mid-Pacific in January 1960. Mont., for the first big complex of
Commons endorsed the decision of May 21, 1960-USAF's last World Minuteman missiles. The first squad-
PrimeMinisterMacmillantoabandon War II -25 bomber departed from ronistohavefifty-fiveICBMsinunder-
the Blue Streak ballistic missile, which the active inventory in a ceremony ground launching sites spread out
had already cost $280 million, in favor during Armed Forces Day observances over three counties in Montana.
of the US-developed Sky Bolt. at Eglin AFB, Fla. June 2, 1960-A Bomar-A interceptor
April 28, 1960-The SEATO powers May 24, 1960-A developmental Iidas missile, nearing its final dive on a
launched Operation Sealion, a major (Missile Defense Alarm System) satel- target, was shifted to a second, more
air-sea exercise involving sixty-four litewasplacedinorbit. deadlt target in a test firing. The in-
ships, 100 aircraft, and 20,000 men May 27, 1960-A SAC missileman terception and the switch were both
from the US, Australia, France, Britain, acted as test conductor for the first conducted on command by the SAGE
New Zealand, the Philippines, and time in a successful Titan shot from system located at Gunter AFB, Ala.,
Thailand. Cape Canaveral. although the actual interception oc-
May 1, 1960-A US U-2 high-altitude May 29, 1960-Ten stained glass win- curred 100 miles out over the Gulf
jet reconnaissance plane was shot dows were dedicated in the chapel at of Mexico.
down near Sverdlovsk in the central Offutt AFB, SAC Headquarters, to June 7, 1960-A Bomare missile armed
USSR while on a military intelligence commemorate and symbolize the mis- with a nuclear warhead caught fire on
mission. The incident set in motion a sion and achievements of SAC flyers its pad near McGuire AFB, N. J., and
chain of mnilitary and diplomatic reper- in keeping the peace through deter- set off a radiation alarm. The fire was
cussions the consequences of which rence. believed to have been caused by a
were to continue unfolding for many May 31, 1960-Tiros I, one of the most bursting helium bottle.
months and possibly years. successful US satellites, scored another (Continued on page 271)
May 12, 1960-USAF claimed a new
world record for a heavy-equipment . -
parachute drop when a Lockheed
C-130 Hercules dropped 35,000
pounds in one bundle over the desert
within the naval air station at El Cen-
tro, Calif. A British RAF plane held
the old mark of 31,000 pounds. Cargo
in the bundles, dropped under 100- PAGE HAS CAPABILITY
foot diameter chutes, was scrap metal.
May 15, 1960-Soviet Russian rock- YOU CAN USE IN
eteers launched a five-ton (9,988-
pound) spaceship carrying what was
described as a dummy spaceman into
orbit around the earth, heaviest suc-
cessful artificial satellite so far.
May 18, 1960-Bomare concluded its
most successful week of test shots with
six successful interception firings out
of a total of seven launches. The fir-
ings included the second successful H F
Bomar-B in a flight 270 miles over
Eglin AFB.
MAy 19, 1960-Maj. Bob White took
X-15 number one to an altitude of
107,000 feet, highest so far for the
test plane, at Edwards AFB.
May 20, 1960-Immediately in the
wake of the U-2 incident and the still-
born Paris summit meeting, Red fighter
planes forced down a USAF C-47 over
East Germany when it strayed across
the Iron Curtain in a routine run from COMMUNICATIONS ENGINEERS, INC.
Copenhagen to Hamburg. Aboard were
seven men and one woman passenger. Subsidiary of Northrop Corporation

The USAF plane and all aboard were 2001 WISCONSIN AVENUE, N.W., WASHINGTON 7, D.C.
AIR FORCE Magazine * September 1960 269



EUMAC OFFERS RF POWER FOR ALL AIR-SPACE SYSTEMS

From miniature microwave devices to the highest power klystron, Eimac offers rf power for

every type of air-space system. With tubes designed for airborne communication. For warning

systems. For tracking and guidance. You can look to Eimac as the one source of all your rf

power needs. m For still further progress, new tube types to meet new needs, Eimac continues

to forge ahead with the most advanced research facilities available today for power tube

development. And its manufacturing program is unmatched in ability to turn blueprint ideas

into quantity production. No wonder Eimac tubes power nearly every major air-space system

the world over: telemetry, troposcatter, navigational radar, high-power radar-

including the recent BMEWS program. Eitel-McCullough, Inc., San Carlos, Calif. 4



HIGHLIGHTS OF THE YEAR ,CONTINUED

June 8, 1960-A SAC B-52 fired a dollar, nonprofit civilian organization Mrs. Goddard accepted the Medal.
GAM-72 Quail decoy missile off the to manage engineering, research, and June 29, 1960-USAF fired its Dis-
Eglin AFB test range for the first development aspects of missile and coverer XII satellite at Vandenberg,
time. space programs. It took over work but it failed to reach orbit.
June 8, 1960-The second Air Force performed previously by Space Tech- June 29, 1960-DoD authorized the
Academy graduating class was told by nology Laboratories, a subsidiary of the use of ICBNs as targets against which
Secretary Dudley C. Sharp that during Thompson Ramo Wooldridge Corpora- a prototype Army Nike-Zeus would be
their careers they might well be faced tion. STL retained responsibility for a fired in antimissile-missile development
with the problem of establishing bases number of advanced Air Force projects. tests. Some of the missiles will be
on other planets. June 25, 1960-The last antiaircraft fired from Vandenberg AFB by Air
June 9, 1960-The Air Force planned gun in the North American air defense Force personnel, with the Nike-Zeus
to use many civilian airports around system phased out of the picture. That to attempt interceptions in launches
the US as "temporary dispersal bases" day, the 2d Gun Battalion of the from Kwajalein Island, 4,800 miles
for B-47 bombers. This measure will Army's 68th Artillery, Camp Lucas, out into the Pacific.
give substantial additional dispersal to Mich., a unit of NORAD, was deacti- June 30, 1960-A joint House-Senate
SAC bombers and thus add to their vated. conference approved for submission to
retaliatory capability. June 27, 1960-The Soviet delegate the White House a FY '61 military
June 11, 1960-An Atlas ICBM with a led five Communist delegations in a budget of $39.996 billion including a
new, advanced inertial guidance sys- walkout from the Geneva disarma- net of $750 million added to the
tem flew 5,000 miles downrange and ment sessions shortly after US chief President's original request. The con-
landed in an intended impact area off delegate Frederick M. Eaton had pre- ferees increased funds for the B-70
Ascension Island. sented a new three-stage disarmament from $75 million to $265 million,
June 13, 1960-The USAF and the As- proposal. The Conference was sus- bringing the program to full develop-
sociation of American Railroads signed pended. mental status. They provided for con-
an agreement calling for the use of June 28, 1960-USAF presented an tinuation of Bomarc-B, doubled the
more than twenty rail lines during Atlas missile to the National Air Mu- $85 million asked to prepare for an
communication and control tests to seum of the Smithsonian Institution airborne alert, and added $145.7 mil-
last until November 1960 for the pur- and the Institution awarded the Lang- lion to speed ip Samos, Midas, Dis-
pose of determining the feasibility of ley Medal posthumously to Dr. Robert coverer, and the mobility capability
surface movement of Minuteman H. Goddard, founder of modern rock- of Minuteman.
ICBMs. Hill AFB, Utah, was desig- etry in a dual ceremony in Washington. -MURRAY GREEN
nated control center for the program.
First train run began on June 20 at
Hill.
June 15, 1960-A USAF KC-135 jet You can be part of Page's capabilities.
tanker piloted by Capt. Joseph Blay- STAFF ENGINEERS with proven competence in
lock set a new Japan-East Coast speed
record by flying 7,175 miles from * Telecommunications
Yokota AB, Japan, to Seymour John- Systems
son AFB, N. C., in twelve hours, * issile and Satellite
thirty-two minutes. Aboard was CASF Communications
Commander Maj. Gen. Henry Vic- * Tropo Scatter
cellio, returning home at the end of * Microwave
CASF Far East deployment exercise are offered outstandingMobileYoke. 6utstanding career assignments inJune 20, 1960-The Air Force an- advanced telecommunica-
nounced that it had contracted for tions.Toarrangeforacon.
TitanII,abigger,unjammable,longer- Opportunities fide ntial new write to:
range version of the ICBM that would Mr. J. P. Gaines, Personnel
carry a heavier warhead and be "faster ^ Manager.
on the draw." The advanced model fI
will have storable liquid fuel, will be
fired directly from underground silos,
have an all-inertial guidance system.
June 22, 1960-The US put two satel-
lites into orbit with a single rocket e nie r
shot from a Cape pad-first such double
shot in space-launch history. Included
in Uncle Sam's two-pack were the
Navy's Transit II-A, second experi-
mental navigation satellite, and a bas-
ketball-like aluminum research sphere.
Booster was a USAF-Space Technol-
ogy Laboratories Thor-Able-Starinits COMMUNICATIONS ENGINEERS, INC.
second successful performance as a Subsidiary of Northrop Corporation
booster.
June 25, 1960-USAF established the 2001 WISCONSIN AVENUE, N.W., WASHINGTON 7, D.C.
Aerospace Corporation, a multimillion
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32 years of experience ... unequalled crafts-

manship spell unchallenged leadership in the

design and production of precision flight

instruments, automatic celestial navigation,
electromechanical, and avionic systems for

the aviation industry.

There's a Kollsman instrument aboard almost
every known aircraft. Proof of dependability.

Proof of craftsmanship. Proof of acceptance in
afield which can't tinker with chance. Kollsman
engineering and manufacturing complexes pro-
duce precision instruments, flight systems,
missile modules, and ground support equip-
ments of unmatched excellence. Kollsman leads
the world in automatic celestial navigation sys-

tems. More than three decades of Kollsman spe-

cialization serve as a springboard to the stars.

If It flies
it relies on kollsman

Astro trackers

Automatic astro compass

Air data computers

Electromechanical systems

Missile components & systems

Jet engine instruments

Flight instruments

Kollsman Integrated Flight Instrument System

Optical systems & components

Doppler computation systems

Sextants (periscopic-handheld-photoelectric)

Controls for aircraft, missiles
& space vehicles

Flight simulator instruments

Laboratory test instruments

For a complete detailed list of Kolsman products,
send for illustrated Product List.

I~nI~m~fl INSTRUMENTkolsman CRPORATION

80-08 45th Avenue, Elmhurst, New York * Glendale, California

SUBSIDIARY OF STANDARD KOLLSMAN INDUSTRIES INC.



airman's bookshelf

The Year in Aerospace Power Books
The 1959-60 bumper crop of avia- over, $3.95)-A reference history of Briand, Jr., USAF (Duell, Sloan &

tion and aerospace books set an all- twelve major English, American, Ger- Pearce, $3.95)-Well written biogra-
time high. More than 250 volumes man, and Italian bombers. phy of the American woman air pio-
appeared. Over 126 of these featured Great Aircraft, by Norman Macmil- neer.
the Air Force. lan (St. Martin's, $5.95)-An assess- Sabrejet Ace, by Charles Coombs

Seventy-seven hard-cover and thirty- ment of ten aircraft which have been (Wheeler, $2.20)-The dramatic per-
four paperback books dealt exclusive- milestones in aviation history through sonal story of Capt. Joseph McCon-
lv or predominantly with Air Force war and peace. nell, Jr., USAF triple-jet ace in the
topics, a nearly fifty percent increase Historical Turning Points in the Ger- Korean air war. (For the young adult.)
over totals for last year. Emphasis man Air Force War Effort, by Richard General Billy Mitchell, by Helen
again, as in previous years, fell on his- Suchenwirth (Research Studies Insti- Woodward (Duell, Sloan & Pearce,
tory, missiles, rockets, and space. Here tute, Air Univ., Historical Study # 189) $3.50)-Biography of this famous air-
are some of the highlights: -A study of the Luftwaffe's defeat. power pioneer based on the classic

The German Air Force General biography of Mitchell by Isaac Don
History Staff, by General-Leutnant Andreas Levine. (For the young adult.)

Nielsen (Research Studies Institute, The Wright Brothers, by Henry
Memoirs of World War I, by Brig. Air Univ., Historical Study #178)-A Thomas (Putnam's, $2.50)-Simplified

Gen. William Mitchell (Random comprehensive analysis of wartime biography of the Wrights. (For the
House, $5)-First publication of "Billy" Luftwaffe. young adult.)
Mitchell's World War I journal, de- A History of Air Rescue Service,
tailing his experiences as observer and edited by John L. Vandergrift (Air Fiction
participant in aerial combat on the Rescue Service)-An illustrated narra-
Western Front. tive of the accomplishments of the Bombers in the Sky, by Arch White-

Hellbirds: The Story of the B-29s ARS past and present. house (Duell, Sloan & Pearce, $3)-
in Combat, by Wilbur H. Morrison Grand Old Lady: The Story of the Eleven fiction-based-on-fact stories
(Duell, Sloan & Pearce, $3.50)-Per- DC-3, by Lt. Col. Carroll V. Glines, about the men and planes who fought
sonal account of air combat against the USAF, and Lt. Col. Wendell F. Mose- in the skies over Europe, the Mediter-
Japanese by a B-29 crewman. ley, USAF (Pennington, $3.95)-The ranean, and the Pacific in the second

The Sky Suspended: The Story of life story of the famous "Gooney Bird." World War.
the Battle of Britain, by Drew Middle- There Shall Be Wings: A History of The War Lover, by John Hersey
ton (Longmans Green, $5)-A foreign the Royal Canadian Air Force, by (Knopf, $5)-Novel dealing with the
correspondent's dramatic recreation of Leslie Roberts (Clarke, Irwin, Toron- AF bomber offensive of the Eighth
the air action that saved Britain. to, Canada, $5)-A highly readable Air Force over Europe, WW II, and

The Hurricane Story, by Paul Gal- history of the RCAF. featuring the combat tour of one B-17
lico (Doubleday, $.95)-The story of The Story of the US Air Force, by crew.
this famous British fighter and the Robert Loomis (Random House, Land- Shoulder the Sky, by George Leon-
men who flew her. mark Book, $1.95)-A history of the ard (McDowell Obolensky, $4.50)-

Air Epics of World War II: Stories USAF with a foreword by General Novel about life and duty at an air
of the Planes and the Men Who Flew LeMa. (For the young adult.) training base in the South during
Them, by Arch Whitehouse (Double- Transport Planes That Made His- World War II.
day, $4.50)-World War II. aerial tory, by David C. Cooke (Putnam's, Tour of Duty, by Walter J. Sheldon
combat dramatically revisited. $2.50)-US military and civilian trans- (Lippincott, $3.95)-Novel dealing

Fighter Aircraft of the 1914-1918 port planes in photo and narrative with community relations problems
War, edited by E. F. Cheesman (Har- from 1921 to present. (For the young confronting an AF base in Japan.
leyford, England, $8.50)-An illus- adult.) Flight from Ashiya, by Elliott Arnold
trated historical encyclopedia of WW I Racing Planes That Made History, (Knopf, $3.95)-Novel about Air Res-
aircraft of all nations. by David C. Cooke (Putnam's, $2.50) cue Service operations out of Japanese

The Life and Death of the Luft- -A photo-text survey of famous racing bases.
waffe, by Gen. Werner Baumbach planes from the early days of flight to Falcons to the Fight, by Joe Archi-
(Coward-McCann, $3.95) - Former the post-WW I era. (For the young bald (Macrae Smith, $2.95)-An in-
Luftwaffe general tells the story of adult.) teresting sports novel about the USAF
Nazi airpower from start to finish. Academy football team. (For the

Kriegie, by Kenneth W. Simmons Biography young adult.)
(Nelson, $8.95)-Personal story of an Wings for Peace, by Marian Tal-
American airman captured by the Ger- Saint-Exupery, by Marcel Migeo madge and Iris Gilmore (Dodd, \lead.
mans, his imprisonment and participa- (McGraw-Hill, $5.75)-Biography of $8)-Novel dealing with the training.
tion in a "death march" at the end of the great literary airman Antoine de life, and experiences of Cadets at the
the war. Saint-Exuperv. USAF Academy. (For the young

Famous Bombers of the Second Daughter of the Sky: The Story of adult.)
World War, by William Green (Han- Amelia Earhart, by Capt. Paul L. (Continued on following page)
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ServiceTopics and missiles, with connecting narrative.
Rocketship X-15: A Bold New Step

The Report on Unidentified Flying in Aviation, by Myron Gubitz (Mess-

Objects, by Edward J. Ruppelt (Dou- ner, $4.95)-The detailed story of the
bleday, $3.95)-New, revised edition X-15 from conception to present in-
encompassing USAF official accounts eluding recent flights, written against
and analyses of continuing flying- the historical background of high-
saucer reports. speed, high-altitude testing by USAF

The Story of the US Air Force from WW II days through the X-2.
Academy, by M/Sgt. Lawrence C. The Missilemen, by Mel Hunter
Landis, USAF (Rinehart, $3.95)-Nar- (Doubleday, $4.95)-A picture-text
rative presentation of the history, or- chronicle of the men, missiles, mission,

HOW TO ganization, operations, physical plant, and operations of the AF Missile Test
and curriculum of the Air Force Center, Cape Canaveral.

RECORD Academy. Physics and Medicine of the Atmos-
Twenty Seconds to Live, by Eliza- phere and Space, edited by Maj. Gen.

RADAR beth Land (Dutton, $3.25)-The heroic Otis 0. Benson, Jr., USAF, and Dr.
story of AF Lt. Jim Obenauf, who Hubertus Strughold (Wiley, $12.50)-

ON stuck with his burning B-47 to save Reproduction of the AF's Second In-
the life of a fellow crewman in one ternational Symposium on the Physics

MAG NETIC of the most stirring incidents of the and Medicine of the Atmosphere and
post-Korean years. Space held in San Antonio, Tex., No-

TA PE Sky Sentry: A SAC Crewman in vember 1-12, 1959. Consists of forty-
Service, by Arnold Brophy (Dodd, five papers read by experts from the

For needed frequency re- Mead, $2.75)-Photo-narrative story US and foreign nations.
useAmpex'snew of SAC told through the experiences First into Outer Space, by Ted Gor-

sponse, use ape e w of a B-52 crewman. (For the young don and Julian Scheer (St. Martin's,
4-megacycletaperecorders. adult.) $3.95)-The story of man's first space
Magnetic tape arrests radar Jet Pilot Overseas, by Henry Lent probe-the joint USAF-NASA Pioneer

giving you a second look or (Macmillan, $3)-Story of a new Air I shot which climbed 71,000 miles be-

second try in reconnaissance, Force lieutenant and his first combat fore it fell back into the atmosphere.

tracking,simulation,eval- assignment overseas. (For the young Atlas: The Story of a Missile, by
t ation ea adult.) John L. Chapman (Harper, $4)-A
uationortraining. Aviation in the Modern World, by history of USAF's Atlas ICBM through

James V. Bernardo (Dutton, $5.95)- design, R&D, testing to operational
Wula tonw me Setemur Comprehensive essay discussion of air- status in terms of the men and the
fullpageintheSeptember craft, missiles, and spacecraft and their program. (An AeroSpace Book Club

9th issue of Electronics. Or impact on human existence, society, selection.)

write us and we will send and way of life. Space Technology, edited by How-

boththeadanddescriptive Space Sentry, by Arnold Brophy ard Seifert (Wiley, $22.50)-Thirty-
bthrathre. aa drv(Dodd, Mead, $2.75)-Authentic pic- eight papers by US space specialists
literature. ture story of the life, training, and covering the full range of space

duty of an AF combat missileman. science.
(For the young adult.) Space Handbook: Astronautics and

Its Applications, by Robert W. Buchein
(Random House, $3.95) -An authori-

R&D: Missiles, Rockets, tative RAND study in lay terms of

Space space technology.
Soviet Air and Rocket Forces, edited

Nuclear Flight: The United States by Asher Lee (Praeger, $7.50)-Col-
Air Force Program for Atomic Jets, lection of lengthy monographs by US,
Missiles, and Rockets, edited by Lt. British, and Russian experts dealing
Col. Kenneth F. Gantz, USAF (Duell, with Soviet airpower from 1917 to
Sloan & Pearce, $4)-Twenty-two ar- present.
ticles by military and civilian experts The Challenge of the Spaceship:
on USAF's nuclear-powered aircraft Previews of Tomorrow's World, by
R&D program. Arthur C. Clarke (Harper, $3.50)-

Man High, by Lt. Col. David G. Speculation on the impact of space
Simons, USAF (MC), with Don A. exploration on mankind.
Schanche (Doubleday, $4.50)-Colonel Vistas in Astronautics, Vol. II,
Simons' personal story of his record- edited by Morton Alperin and H. F.
breaking 102,000-foot ascent in a bal- Gregory, USAF (Pergamon, $15)-
loon-borne gondola, the first significant Papers surveying scientific and tech-
manned probe into outer space over nological progress in astronautics read

AMPEX DATA PRODUCTS COMPANY Minnesota in 1957. at the Second Annual AFOSR Astro-
Box 5000 Redwood Cuy, Caiornia Rockets of the Air Force, by Erik nautics Symposium, Denver, Colo.,

Bergaust (Putnam's, $2.50)-A photo- 1958.
caption presentation of AF rockets Handbook of Geophysics, by the Ge-
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ophysics Research Directorate USAFL
(Macmillan, $15) - Comprehensive
presentation of International Geophysi-
cal Year data-from satellite and rocket C O M PLETEexplorations, to Arctic expeditions,
solar observations, balloon flights, and C R Y O G E N ICthousands of meteorological observa-

tione Exploration of Space, by Arthur SYmSTEM S m.
C. Clarke (Harper, $4.50)-New, re-
vised edition of this classic with latest
information on US rockets, missiles,
and space technology.

Interplanetary Flight, by Arthur C.
Clarke (Harper, $3.50)-This new edi-
tion contains applications of the latest
space technology and astronautical -le
achievements.

War for the Moon, by Martin Caidin
(Dutton, $4.95)-An up-to-date ac-
count of US and Russian lunar probes
of 1958 and 1959 and of US space
exploration from early plans to Pio-
neer V.

Satellites and Space Probes, by Erik
Bergaust (Putnam's, $2)-Brief, con-
cise picture survey of Russian and US
space probes, satellites, space pro- -*
grams.

The Dawning Space Age, by H. E.
Mehrens (Civil Air Patrol, $2)-The
history, development, present status,
and future applications of rockets,
missiles, and space travel. _N_ FL engineers have had many years of

Fundamentals of Guided Missiles: experience in the designing and manufacturing of
Design, Theory, Operations, Alainte- complete cryogenic systems for liquid or gas trans-
nance, by the USAF (Aero, $12.50)- fer and storage. Their engineering and manufactur-
Commercial reproduction of Air Force ing capabilities include any or all of the component
Manual 52-31, basic text used by tech- parts of the system from MULTIPLE WALL DEWAR-
nical service schools. TYPE VESSELS, to CRYOGENIC TRANSFER LINES

NewDimensionsof Flight,byLewis with integral expansion joints, and VACUUM-
Zarem (Dutton, $3.95)-Comprehen- JACKETED VALVES in all sizes for every service.
sive coverage in picture and narrative OneoftheuniquefeaturesoftheUNI-FLEXdesign
of USAF aerospace hardware, experi- .n fteuiu etrso h N-LXdsg
mentarosraftwissiea spaer in cryogenic piping is the supporting of the innermental aircraft, missiles, and space cnutyhotrhl~shwiteoe
vehicles; research and development in conduit by the outer shell, as shown in the fore-
missilryandman-in-spacefields,and ground, cut-away illustration. This patented piping
discussion ofbasicprinciples anddis- is available in lengths up to 40 feet in all IPS sizes.
ciplines of astronautics. Send us a flow diagram of your piping problems,

Alan's Reach into Space, by Roy A. and we will design and submit a bid in accordance
Gallant (Doubleday, $3.50)-A beau- with your requirements.
tifully color-illustrated account of the
tifstyoloryillusrandaogrstofte UNI-FLEX also repairs cryogenic vessels and pipe.history, R&D, and progress to date
in man's efforts to prepare himself for Other lines include:
physical survival in the hostile envi- BELLOWS-TYPE EXPANSION JOINTS * QUICK-
ronment of space. (For the young OPENING DOORS & COUPLINGS * PLASTIC PROD-
adult.) UCTS FABRICATED TO CUSTOMER SPECIFICATION

Gateway to Space, by Charles ForCompleteInformationWriteDept.F-2
Coombs (Morrow, $3.95)-Highly illus-
strated story of the Air Force Missile
Test Center, Patrick AFB, Fla., and
the men, facilities, and operations at
the test launching site and downrange
tracking sites. (For the young adult.)

Space Volunteers, by Terence Kay
(Harper, $2.75)-The story of scien- MANUFACTURING & ENGINEERING, INC.
tists who subject themselves to gruel- 5545 E. Slauson Avenue * Los Angeles 22, California

(Continued on following page) OVerbrook 5-8070
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ing tests to advance space programs;
features such men as Col. John Stapp
and Scott Crossfield. (For the young
adult.)S PACE -AGE adThe Rockets Red Glare: The Chal-

lenge of Outer Space, by Mortimer W.

SO E LPR BLawrence (Coward-McCann, $2.75)-PROBLEM S Illustrated account of work being dont
in spacecraft design and preparation
for space travel. (For the young adult.)SOLVED Stations in Space, by Donald Cox
(Holt, Rinehart, Winston, $2.95.)-A
summary of known facts about space
stations of the future and the equip-
ment needed to launch and maintain
them. (For the young adult.)

Countdown: The Story of Cape
Canaveral, by William R. Shelton

1. LIQUID LEVEL CONTROL I(Little, Brown, $3.50)-The develop-1Vment of rocketry from scientist Robert

Acoustica Ultrasonic Sensors provide near-instan- Goddard through the German V-2 to

taneous, completely safe response to liquid-level present US rocket, missile, and satel-

changes as small as 12" with complete reliability lite programs at Cape Canaveral. (For
... in practically any liquid...with extreme accu- the young adult.)
racy.. infinitesimal power drain ... at tempera- Man and Space, by Clive Davis
tures from -423oF to +500'F. (Dodd, Mead, $2.75)-A photo-nar-

rative report on our present knowledge
of the universe around us. (For the

2. LIQUID UTILIZATION RATE young adult.)

Acoustica Propellant Utilization Systems...
proven in repeated ICBM test flights... employ Airmanship and Reference
ultrasonics to report and automatically control
the rate of propellant loading and the rate and Texts
ratio at which liquids are fed to missile engines.
They help insure on-target completion of flight The Aerospace Year Book, 1960
plans. edition, edited by James J. Haggerty,

Jr. (American Aviation Publications,
$10)-Annual edition of this complete,
illustrated photo-text survey of Ameri-

3. COMPONENT RELIABILITY can aviation and space plans and

Acoustica Ultrasonic Cleaning Systems assure the progress in the year 1960.
absolute cleanliness needed by electronic and WarplanesoftheWorld,byJ.W.
mechanical components for in-flight and in-space R. Taylor (Simmons-Boardman, $1.95)
reliability. With Acoustica's special Multipower -Presentation of all leading opera-
techniques, parts are literally blasted free of even tional military aircraft of the world.
invisible dirt particles for maximum protection Aircraft Annual, 1960, by J. W. R.
against malfunction. Taylor (Simmons-Boardman, $2.95).

Aircraft and Missiles, by D. M. De-
soutter (De Graff, $7.50)-An illus-
trated basic text and reference covering
aeronautical engineering and related

To support its growing capabilities to provide topics.
systems for liquid and solid propellant rockets and Aerospace Dictionary, by Frank

for anti-subnarine warfare, Acoustica invites Gaynor(PhilosophicalLibrary,$6)-
experienced Electrical, Mechanical and Field An up-to-date dictionary of aerospace

Support engineers to join its staff. Write words and terms.
today for Acoustica's PORTR4IT OF CAPABILITIES. USAF Aerospace Craft, Releasable

Data, by Office of AF Information (Air
Force Pamphlet 190-2-1, June 1, 1960)
-Photo and statistics of all USAF
weapons and weapon systems.

Interim Aerospace Terminology Ref-s h * aerence, by the Terminology Branch ofacotts ic the Air Staff (Air Force Pamphlet 11-
1-4, October 30, 1959)-Glossary of

ACOUSTICA ASSOCIATES, INC. aerospace terms and definitions that

10400 Aviation Blvd., Los Angeles 45, Calif. have appeared in AF publications and
600 Old Country Road, Garden City, N.Y. official papers.
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CONTINUED "NITRASOL" GOES
A Chronology of Anwrican Acro- A searching analysis of strategy prob-

space Events, by the Office of AF In- lems facing the US today covering
formation (Air Force Pamphlet 190- classical and modern theories of war-
2-2, March 18, 1960)-Lists all sig- fare, limited war, unbalanced forces, PerformanceandSafetyProven
nificant American aviation and missile NATO, unification, economic aspects
events, with emphasis on the AF, of air, land, and sea forces, the role of Scientists at Grand Central Rocket Co.
chronologically from 1903. US in modern strategy and its utiliza- have enormously widened the margin

The World's Fighting Planes, by tion of contemporary weapons. of advantage of the solid propellantWilliam Green and Gerald Pollinger War Through the Ages, by Lynn oic
(Hanover, $3.50)-New edition of this Montross (Harper, $10)-New, en- withidevelopment
picture-narrative reference on current larged edition of this survey of war wit h eergy
military aircraft of all nations. from 490 B.C. through Korea. of a new high-energy

It's Your Life, Joe: An Expert's Defense: Policy and Strategy, by nitrocellulose-alum-
Advice on Air Safety, by Col. A. M. E. J. Kingston McCloughry (Praeger, - inum perchlorate solid
"Chick" Henderson, USAF (Ret.) $6)-Analysis of changing concepts of propellant named Nit-
(Vantage, $2.95)-Former AF para- war and present-day defense strategy . rasol-now in pilot
chute expert and Asst. Chief, Aero of the US and her allies. production at GCR.
Medical Laboratory, WADD, writes Guide for the Military Writer, by
an informative, entertaining narrative John W. Gause (Stackpole, $4.95)- In March a completely case-bonded.
on parachuting and care of personal Reference-text containing advice on cast-in-place missile motor of Nitra-
flying equipment. military writing of all kinds-official sol was temperature-cycled repeatedly

The Air Force Blue Book, edited by letters, reports, estimates, staff studies, from minus 75 0 F to plus 165 0 F and
Tom Compere (Military Publishing memoranda, speeches, documented then successfully fired at minus 680 F.
Institute, $1.50)-1960 edition of this monographs, articles for commercial Such motors have excellent storage
yearbook-almanac of the USAF, with publication, books, news releases. characteristics.Theycanbestored
articles on major commands and AF The Professional Soldier, by Morris forxtensic s.Thenfired
operations and statistics covering the Janowitz (Free Press, $6.75)-A study
AF today and in the past. of the current organization of the mili- instant s notice.

Big Eight: The Biography of an tary services and their leadership as it Thesequalificationsadequatelyfl-
Airplane, by Richard Hubler (Duell, has evolved during the past fifty years.
Sloan & Pearce, $5)-The story of the Controls for Outer Space, by Philip fill the conditions of environmental

Douglas DC-8 jet transport. C. Jessup and Howard J. Taubenfield storing, handling and tactical deploy-
(Columbia Univ. Press, $6)-An exam- ment which the military

Related Professional Topics ination of the urgent need for space s services would ideally
law against a background of inter- hope to specify but

Strategy in the Missile Age, by Ber- national agreements governing control which until now have
nard Brodie (Princeton Univ. Press, of land and sea areas. not been realized in
$6.50)-Outstandingprofessionalanal- The Ocean of Air, by David I. Blu- any high-energy pro-
ysis of modern military strategy and menstock (Rutgers Univ. Press, $6.75)
forces; a RAND Study. -A comprehensive, highly readable pellant.

No High Ground, by Fletcher Kne- examination of the atmosphere and High production rates in a low cost
bel and Charles W. Bailey, II (Har- the history of its scientific exploration. facility make Nitrasol even more at-
per, $4) -The story of the atom bomb- Massive Retaliation: The Policy and tractive. The four ingredients are
ing of Japan and the history of the AF Its Critics, by Paul L. Peeters (Reg- .
unit which carried out the operation. nery, $5)-An approving study ofU easilyandsafelycombinedorganic

Known but to God, by Quentin foreign policy under late Secretary of nitrateplasticizer-stabilizersolu-
Reynolds (John Day, $3.95)-The State John Foster Dulles. tion, fine-particle nitrocellulose,
story of America's three Unknown The Longest Day, June 6, 1944, by ammonium perchlorate and aluminum
Soldiers in Arlington National Ceme- Cornelius Ryan (Simon and Schuster, particles.
tery, recreated in fictional form. $4.95)-Dramatic recreation of the

The War: A Concise History, 1939- first twenty-four hours of the allied The feasibility of mixing Nitrasol in
1945, by Louis L. Snyder (Messner, invasion of Normandy told through GCR's Redlands plant and transporting
$7.95)-A comprehensive one-volume accounts of fighting men in the air, on it to any location in the U.S. for sub-
history of World War II. land, on the sea. sequent casting in large-volume solid

Deterrent or Defense: A Fresh Look The Joint and Combined Staf Offi- motors is yet another possibility of
at the West's Military Position, by B. cers Manual, by Col. Jack D. Nicholas, Nitrasol-perhaps the most promising
H. Liddell Hart (Praeger, $5)-A USAF, Col. George B. Pickett, USA, propellant in existence today.
searching and critical analysis of West- and Capt. William 0. Sears, Jr., USN
ern defense measures in the light of (Stackpole, $4.50)-A guide book for
up-to-date strategy. all who serve on joint staffs. Positions open for chemists, engineers

Neither War nor Peace: The Strug- The Survival Book, by Dr. Paul H. and solid rocket production specialists.

gle for Power in the Postwar World, Nesbitt, Alonzo Pond, and William
by Hugh Seton-Watson (Praeger, $6) H. Allen (Van Nostrand, $7.50)-A
-A history and analysis of the past complete, comprehensive, civilian man- 0ran - entra.
fourteen years of cold war. ual for survival under all possible

National Security in the Nuclear climatic and geographical situations.
Age, edited by Richard D. Challener Education and Military Leadership: P. 0. Box Ill T.phone. PYran.id 3-2211
and Gordon B. Turner (Praeger, $6)- (Continued on following page) A D L A N D . C A L I F 0 . N I A
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BOOKSHELF CONTINUED

A Study of the ROTC, by Gene M.
Lyons and John W. Masland (Prince-
ton Univ. Press, $5)-A study of the
ROTC with emphasis on the post-
war period.

Paperbacks
The Night Hamburg Died, by Mar-

tin Caidin (Ballantine, 50) - The
gruesome but gripping story of the

great July-August RAF fire raids on
Hamburg, Germany.

X-15: Man's First Flight into Space,

by Martin Caidin (Ridge, 25()-A
simplified picture story of the X-15
and the men who are responsible for

the program.

CLOSER THAN YOU THINK Air Force, by Frank Harvey (Bal-
lantine, 50c)-Collection of eight Har-
vey stories about the AF previously
published in national magazines.

MIG Alley, by Robert Eunson (Ace,
35) -Novel of the air war in Korea
and the battle of the Sabrejet vs. the
MIG-15.

Fighting Generals, edited by Phil
Hirsch (Pyramid, 35()-Anthology of
dramatic stories of generals in com-
bat in WW II.

Space Weapons, by the editors of
AIR FORCE/SPACE DIGEST (Praeger,
$1.45)-Authentic report on USAF
R&D progress in missiles, aerospace
medicine, spaceflight.

Bombs in Orbit, by J. Sutton (Ace,
354) - Dramatic science fiction of
manned satellite destroying three
bombs put in orbit by the enemy.

Command Decision, by William
W. Haines (Bantam, 35c)-Reprint of

Yes.. .Theworldhasshrunkandow this WW II classic air novel.
the Universe is shrinking, due to man's Thunderbolt! by Robert S. Johnson

restlessthirstforknowledge. with Martin Caidin (Ballantine, 35()-
Biography of twenty-eight-victory AF

California General... fabricators of assemblies ace Bob Johnson and his experiences

for missiles and rockets ... is playing fighting the Luftwaffe in WW II.
Red Alert, by Peter Bryant (Ace,

asignificant roleinhelpingtobringthe 35()-A novel of the men of SAC
bodies of outer space closer to us. during the first two hours of World

War III.
One of California General's products... Flight, by Edgar Jean Bracco (Berk-

exhaust nozzles for rocket engines... is an ley, 35()-Anthology of true stories
about the exploits of American air

essentialpartofthevehiclewhichwill aces in WW II based on the current

eventually carry man into space ... making us TV series, "Flight."

closerneighborstothemoonandplanets. Skip Bomber, by Lloyd E. Olson
(Ace, 35U)-Dramatic story of the
men who flew B-17s in the Pacific
on wartime skip-bombing missions
against Japanese warships.

Alas, Babylon, by Pat Frank (Ban-
tam, 50 )-A novel of life in America

CALIFORNIA GENERAL, INC. after a nuclear exchange in World

Foot of F Street, Chula Vista, Calif. War III.
Rockets Through Space, by Lester

Del Rey (Premier, 50 )-The story
(Continued on page 280)
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HOW YOU CAN BUILD A BETTER AEROSPACE LIBRARY
As the first step, we invite you to accept free any one after taking four selections (plus the free bonus book);
of the books listed on this page . . . and to choose an- otherwise you will receive a bonus book with each fifth
other book as your first selection in the AeroSpace Book selection. The cost is $15 if prepaid, or $16 if billed @
Club. These and all AeroSpace Book Club selections $4 with each selection chosen (excluding the free bonus
are handsome volumes that lend prestige to your book- book, of course). The average retail bookstore value of
shelves . . . make valuable additions to your collection. selections runs well over $5 each.
Each book is carefully selected by a committee of ex- You can build a better aerospace library ... keep
perts on aerospace power. up to date in the fast-moving aerospace field . help

There are four book club selections a year. You will your career . . . obtain fine, timely volumes not avail-
receive advance notification of each selection and have able in the average local retail bookstore . . . and save
an opportunity to reject it or to request an alternate money at the same time by filling in and mailing the
selection in its place. You may cancel your membership coupon below.

1. 2. BAA BAA BLACK SHEEP 3. ATLAS The Story of a Missile
By "Pappy" Boyington By John L. Chapman

Told in his own earthy prose, the true This last selection of the AeroSpaceM A N story of a hard-drinking, hell-f or-leather Book Club is the full story of America's
*u ~ mflyer who moved from the Flying Tigers first intercontinental ballistic missile.

to take a group of "misfits" and build from its beginnings to the 16,000-mile-
them into one of the great flying units an-hour, 6,300-mile-long leap from Cape
of World War II .. .. who shot down Canaveral . . . the story of the missileH IG Hof Wrld ar 1 whoshotdown selected to put the first Astronaut into

ByL.Ao. ai 26 Japanese planes to win the Congres- sl edt~uatenr tonuiByjLt. Col. David 26Japaneselao ntoWinhe ongres- orbit in Project Mercury. An inside
G. Simons, USAF sional Medal of Honor. Winds up with account capturing the full excitementthe interesting theory, "Show me a of the birth of the missile-space age.hero and I'll show you a bum. ... ". Must reading for all professional USAFBookstore price $4.50. and aerospace industry personnel.

The true story of the first man to reach
102,000 feet in a record-breaking balloon
flight . .. to feel the cold . .. the lone-
liness of the threshold of outer space 4. STRATEGY IN THE 5. SOVIET STRATEGYwhere the blue of the skies gives way
to blackness even during daylight MISSILE AGE IN THE NUCLEAR AGEhours from aetmopthe stars ires cloe, By Bernard Brodie By Raymond L. Garthoff
that you can almost reach out and touch Here is a balanced, objective analysis The inside story of Soviet militarythem . . . and yet so far that the mind of the fundamental military problems planning-missiles and rockets, stra-
cannot grasp the distances. Colonel Si- presented by modern warfare . . . a tegic and tactical air forces, air defense,
mons' story will be part of the first book to stimulate thought, conversation, atomic warfare, thermonuclear warfare,
chapter of the history of space explor- and action. No one who is concerned limited and local skirmishes, the Soviet

with airpower and its place in military Navy, etc. Much hitherto secret infor-ation hen that history is written. This strategy in the years ahead can afford mation . . . gathered and presented byis the summer selection of the Aero- tomiss this important new book. Book- one of theoworld's topexperts in SovietSpace Book Club. Bookstore price $4.50. store price $6.50. affairs. Bookstore price S4.50.

6. THE GREAT DECISION 7. A HISTORY OF THE 9. MITCHELL: Pioneer of AirpowerBy MichaelArine UNITED STATES AIR FORCE by Isaac Don Levine
A classic collectors item..$6

Here is the secret history of the atomic Alfred Goldberg, Editor
bomb laid bare. Who was for its use, 10.Montgoery'sMemoirs
who against. Have you wondered how In this big, beautifully illustrated vol- A . by tg0 relery'S MORI.if
the crews were picked? Trained? How ume, you will review fifty eventful A great book by a greatsoldier..56
much did they know about the history-
making load in the bomb bay? What years of military aviation-the men 11. man in Spacewas it like over Hiroshima? Nagasaki? and planes, the wartime exploits and AbouttheUSAFprogram ... foreword
This fascinating account moves from peacetime missions. Highlights are the by General White. r e4
the rare atmosphere of the summit Billy Mitchell trial and American air-
down to the boys who softened the 1
defense, flew decoy missions, and finally power during World War II. A great, 12. Space Weapons
delivered the atomic egg. It names exciting story . . . an invaluable refer- Articles by Generals White, Doolittle,places and people. Bookstore price S3.95. ence book. Bookstore price $6.75. Dr. Strughold. Includes astronautics

glossary, bibliography. .$5

8. THE IMPACT AEROSPACE BOOK CLUB, 7801 OLD GEORGETOWN ROAD, WASHINGTON 14, D. C.

Please enter my name as a member of the AEROSPACE BOOK CLUB and send meOFAIRPOWER the two books circled below ... one as a free gift, the other as my first selection.
Edited by I may cancel my membership after choosing four selections (in addition to the
Dr. Eugene M. Emme bonus book). Otherwise Ill receive a bonus book with each fifth selection.

Over 900 pages ... 118 separate articles. 1 2 3 4 5 6 7 8 9 10 11 12 0 Bill me $4 with each se-Over00paes.. 11sepaatertices.lection chosen.
The best and most influential thinking Io s
on airpower, written by the men instru- Name O Enclosed is $15 in advance
mental in its growth-White, LeMay, for four selections and free
Vandenberg, Mitchell, Churchill, Mont- Address_ bonus book.
gomery, etc. An invaluable addition to
every airpower library! Bookstore price City ___ Zone State-
S1.50. 
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BOOKSHELF CONTINUED THEPROBLEM:
a new onceptDevelopment of anew,

-for ordnance safety of man's preparations to explore the highlyreliablerocket
univrsepropulsion system

SvFalcons of France, by Charles Nord-
hoff and James Norman Hall (Mon- IN FINDING
arch Books, 35e)-Reprint of this WW A SOLUTION:
I air classic.

D-Day: The Sixth of June, 1944, by
David Howarth (Pyramid, 50)-The
story of the men of all branches of

the service who stormed Hitler's At-
lantic Wall on June 6, 1944.

The Star of Life, by Edmond Ham- BUTARE...
ilton (Crest, 35e) -Novel about the
first Air Force man to orbit the moon
in the Mercury capsule.

Flight Nurse, by Adelaide Hum- 4
phries (Berkley, 35()-Novel about
the life, work, and love of an Air
Force flight nurse.

Man into Space, by Lloyd Mallan
(Fawcett, 75e)-Picture-narrative on
astronautics, spaceflight, and the prep- .
arations being made for man's sur-
vival in space.

Flying Tiger: Chennault of China,
by Brig. Gen. Robert L. Scott, USAF
(Ret.) (Berkley, 35e)-The story of
the great WW II air leader in action
in the CBI as chief of the famed
Flying Tigers.

Luftwaffe, by Gerhardt Muller (As-
Unp ecedented sociated Booksellers, 35()-A novel

safetyduringthe about a German fighter pilot in World
entire stockpile-to- WarI.
target sequence Hurricane Squadron, by David Rich-

characterizes ards (Associated Booksellers, 350)- At United Technology Corporation, the
Librascope's Dramatic account of RAF battles over old adage-"two heads are better than

EBW System for theMediterraneaninWW II. one"-is viewed with respect.

ordnance initiation. The Liberators, by Richard T. Bick- But it also is recognized that at some
ers (Associated Booksellers, 35()-A point, too many can cause excessive

administrative detail, confusion, and
Aboard the vehicle, EBW's virtual immunity story of the lives and the combat red tape which increases the difficulty
to premature initiation makes it possible duty of the American bomber crews of finding the solution to the original

to eliminate elaborate safing mechanisms. flying B-24 Liberators over Germany. technical problem.

Weight of multi-stage missiles and space Jungle Pilot, by Richard T. Bickers The emphasis-corporate philosophy-
vehicles can thus be significantly reduced. (Associated Booksellers, 35) - Ac- at United Technology Corporation,

count of English fighter pilots in aerial therefore, is on quality-capacity of
Of prime economic importance is the versa- mind, talent and experience, rather than
tility of the Librascope EBWSystem. For one combatintheFarEastinWW on sheer numbers of people. This

unitwillproperlysequence They Flew the Atlantic, by Robert approach permits the maximum per-
EBW flight firingunit wi poerly s nce de la Croix (Monarch Books, 35 ). centage of scientific and engineering
andinitiateallordnancecomponentsina Stories of the early Atlantic flyers man-hours to be devoted to the analyses
complete missile system. and experimentation required to obtain

and their daring feats pioneering the the best answers to the technical prob-
Designed and developed by Librascope's transoceanic air routes. lemsat hand.
Sunnyvale Branch, the EBW System utilizes The Next Fifty Years of Flight, by
the energy produced by the Col. Bernt Balchen, USAF (Ret.) and
exploding wire to directly ini- Erik Bergaust (Viking, $1.25)-Re-
tiate an insensitive secondary print of a prophetic look to the future.
explosive. EBW initiators of The Bomb: The Story of Hiroshima,
this type cannot be initiated by Fernand Gigon (Pyramid, 500)-
by stray DC potentials or high- A study of the medical documentation
energy RF fields. on radiation disease resulting among

Send for EBW Brochure to the Japanese who survived the first
atomic bomb blast. UNITED

Librascope Sunnyvale Branch' Night Intruder, by Richard T. Bick- UNTED
670 Arques Ave., Sunnyvale, Calif. ers (Associated Booksellers, 35)-A TECHNOLOGY

novel about British naval maneuvers CORPORATION
LIBRASCOPE DIVISION and counterfighting in the Middle

GENERAL PRECISION, INC. East during World War 11. A subsidiary of United Aircraft Corporation

(Continued on following page) P.O. Box 358 Sunnyvale, Calif.
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Men in Space, by Murray Leinster The Big Show, by Pierre Closter-
(Berkley, 350)-Book adaptation from mann (Ballantine, 5O)-Reissue of
the "Man in Space" TV show. this fighter pilot's day-by-day story

Flight 685 Is Overdue, by Edward of 400 aerial engagements against
Moore (Ace, 350)-Novel about at- the Luftwaffe in World War II.
tempted suicide and murder aboard Boeing 707, by Martin Caidin (Bal-
a Chicago-Miami commercial airliner. lantine, 50)-A story of America's

P.O.W., by Charles Dick (Associated first all-jet commercial airliner in photo
Booksellers, 35) - Story of Allied and narrative. Highly descriptive ac-
POWs in German prison camp in count of 707 operations by US com- Convenional Jet
WW II. mercial air carriers. I.F.R H O O DThe Rise and Fall of Hermann I Flew for the Fuhrer, by Heinz TheModernMethodofSimulated In-
Goering, by Willi Frischauer (Ballan- Knoke (Berkley, 35c)-The story of strument Flight for Conventional orJet
tine, 50 )-A biography of Hermann a German fighter pilot in WW II, Type Aircraft ........ $is.oo
Goering, WW I German ace and chief giving an account of aerial combat FRANCISAVIATION
of the Nazi Luftwaffe, WW II. through enemy eyes. BoRAN I USA V nsing Mch

Space Handbook: Astronautics and -MAJ. JAMES F. SUNDERMAN

Its Applications, by Robert W.
Bucheim and the staff of the
RAND Corporation (Modern Li- . ,'

brary, $1.25)-Guide to space-
flight and exploration of the uni- save it by reading
verse. 7 rTHE GOVERNMENT CONTRACTOR

The Rest Aust Die, by Richard TIME
Foster (Gold Medal, 350)-Imag- All government procurement information ana-
inative, terrifying novel of New lyzed, compiled into a concise, current, easy-
York City during A-bomb attack reading digest - by-weekly from Washington.
by the Russians. Realistic study is Successfully used by many Air Force decision
of mass hysteria, fear, and mob makers, Government men, defense contractors,
violence in the subways as the and lawyers. See why.
city's superstructure above is de-
stroyed. MONEY Write for your free courtesy copy today.

Berlin, by Theodore Pliever THE GOVERNMENT CONTRACTOR

(Ace, 500)-A story about the Dept. AF, RCA Bldg. Wash. 6, D. C.
beleaguered, war-tom city.

LABORATORY-PRODUCTION-LAUNCHING PAD

unique dynamic test equipment is there all the
.*'- way with the ATLAS...

Proved time and again to be unmatched by any other test equipment, Solartron now offers additional
Engineering Services. With complete manufacturing facilities in their new plant, Solartron can
customize their equipment to fit special applications such as the Automated Military Janized equipment
presently in production. N On-the-spot photos showing Solartron Equipment in use by Convair (Astro-
nautics) Division. General Dynamics Corporation. Inertial Guidance Laboratory photo shows Solartron
Low Frequency Decade Oscillator OS 103.2A, Carrier Converter JX 641A and Servo Test Set JX 563A.
Production Line Testing photo shows Solartron Resolved Components Indicator VP 253.2A, Low Fre-
quency Decade Oscillator OS 103.A, TFA Carrier Converter JX 541A.

*o I Complete Engineering, Research Development and Manufacturing Facilities
1743 SOUTH ZEYN AVENUE, ANAHEIM, CALIFORNIA, U.S.A., PHONE: PRospect 2-2652
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YOU GET

AIR FORCE AND

SPACE DIGEST
EVERY MONTH WHEN YOU'RE A MEMBER OF THE AIR FORCE ASSOCIATION

You join a pretty exclusive club, too. Ninety per cent of -a chance to share

the general officers of the U. S. Air Force are members. in other responsibilities.

More than 70'/o of the colonels in the U. S. Air Force

are members. The Air Force Associatil is Snn in fliht for

better pay, better housing--all the benefits that the men of

And if you will look around you will find that most of the USAF deserve. And AFA fights for these benefits con-

the "pros" in the Air Force are AFA members. stantly.

There are reasons for this. One of the best is that AIR AFAcanfightforthethingsthatUSAFneedsinitsground-

FORCE/SPACE DIGEST is the professional magazine for to-space mission. Better equipment, better weapons, better

our professional USAF. research, better development, better manufacturing.

Ideas, opinions, policies, problems, are discussed in AIR AFA as a matter of deliberate policy promotes liaison be-

FORCE by experts-men who are leaders in their respec- tween the men of industry and the men of the USAF to

tive fields. promote mutual understanding-and higher achievement

levels for both.

AIR FORCE/SPACE DIGEST is indispensable to the

career Air Force man as a source of news, reference, back- AFA works to tell the USAF story to the public. Special

ground information. meetings, special programs, exhibits--the AFA uses every

tool in the public relations field to explain the USAF

mission and to get for men of the USAF the respect and
And of course with membership you get every issue at no

premium. Newsstand price of this issue, for instance is theattentiontheydeserve.

$1.00. Next spring another special issue-and another spe-

cial price tag-unless you are an AFA member. And to get back to the field of personal benefits-AFA

sponsors special low-cost insurance programs, a personal

-- - ----------- - ---------------- service department, a careful attention to the needs of

AIRFORCEASSOCIATION every man in the USAF as part of its non-profit service to

A Non-Profit Organization the Air Force and the U.S.A.
MILLS 1,UILDING, WASHINGION 6, D. C.

I am a U. S. citizen, qualified under classification checked below:

] ACTIVE MEMBER: I am ( ) ionorabl% discharged from the USAF or These things are mostly plus henefits. Your subscription
A-.F; ( ) retired; ) ntter of tine Air National Goard; )t- rer
of ttAFleserd;. ( to AIR FORCE/SPACE DIGEST alone is worth more

O SERVICE MEMBER: I am currrnty on active duty with USAF. than the $6.00 that you pay for an annual membership.
O AssocIATE ME 11ER: I am neither of the above, but wih to further the

aims and purposes of the Air Force Association.

O 6.00 Eoclosed O Bill e 

Name ---- __I SEND NO MONEY NOW
Occupation & Title, or
Rank & Lnit, if Active [tt,

Ar Fill out the application blank and mail it to us

Cit__ on_ _state_ today.

comno' N. We'll start your AIR FORCE/SPACE DIGEST
subscription immediately.

(Iaile to intdi - rn at'gor of nemibership, or lack of signature, will in.
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AFA NEWS
F Art Storz presents

Omaha Squadron
check to sponsor
six teachers at
Nebraska U.
summer session.

Erie, Pa., air
show attracted
75,000 persons in
two days. Here's

S parthofcrowd
on the first day.

AFA ON MAIN STREET
Gus Duda

AFA ORGANIZATION DIRECTOR

LATER this month, San Francisco will become the ren-

dezvous for AFA members, educators, military, gov-
ernment, and aerospace industry leaders from through-

out the nation. The Air Force Association climaxes its Utah Wing exhibit
fourteenth year with its National Convention and Aero- during Synposium
space Panorama to be held in the city by the Golden Gate attracted longspacelines at each offor the second time. thedisplays. Thor

San Francisco will truly become the aerospace center of was big item for
of the world from September 21 to 25. Some 6,000 persons Utah educators who
are expected to attend the best meeting in AFA's history. attended program.

Thus AFA will once more show its face to the world as
a great national organization, just as its Squadrons and
Wings actively represent AFA on the local and area levels
throughout the year. The Squadrons and Wings are, of
course, the soul of the Association-they are AFA-and so

(Continued on following page)



AFA ON MAIN STREET -CONTINUED

it i fitting, as \e move toward another annual Convention,

to review their contributions to aerospace power in the
past twelve months.

L gvuasguvm From the Omaha Squadron, largest in AFA with more
than 2,000 members, to the smaller Squadrons such as Erie,

ETY Pa., AFA members wrote a success story in 1960. Omaha,
for example, again presented its annual checks to four
Nebraska colleges, the money to be used to finance teacher
scholarships in the vital area of aerospace education. In

Erie, the year-old Squadron sponsored its second air show
at the local airport, and further established itself as an in-
fluential community group.

In Ogden, Utah, the Squadron again sponsored its highly
successful and imaginative Weber Valley Air Fair, attract-
ing more than 75,000 people with flying demonstrations,
parachute jumps, and static displays. The three Squadrons

fA of the Utah Wing this spring ran an Aerospace Education
Symposium, bringing in over 400 Utah teachers for a two-

day discussion on the problems of aerospace education,
and highlighting the week end with an outdoor display of

Carl Long, left, and Clies Richardson are shown here with aerospace hardware that attracted over 20,000 citizens.
four of the "Highest and Fastest" participants: Capt. W. Taking a cue from the February issue of Am FORCE/
J. Hodgson, Capt. Joe Jordan, Maj. William Davis, andi
Ma. Joseph Roges. ittsburgh Squadron sponsoredthese SPACE DIGEST, the Pittsburgh Squadron arranged a three-

USAF pilots in a series of appearances throughout area. day series of school lectures, television and radio inter-

views, and public panel discussions by USAF aerial record
holders. Arlington, Va., Squadron carried out a campaign to

bring issues of AFA's magazine to every school in the
V1 country.

Laurence G. Hanscom Squadron in Massachusetts held

its fourth annual Youth Aviation Day. The Squadron again
held an essay contest, with winners spending a day at
Hanscom Field under Squadron sponsorship. Winners this
year also had a ride in a civilian plane.

On the other side of the nation, our Chico, Calif., Squad-
ron took a group of civic leaders on a tour of Headquarters
NORAD and the Air Force Academy.F Our folks in Anchorage, Alaska, meanwhile, embarked
on a campaign to develop membership and wound up
with a 200 percent increase in members.

Many Wings and Squadrons have sponsored member-
ships for Cadets of the Academy's Class of 1960. At the
suggestion of the Colorado Wing, which last year arranged
memberships for every graduating Cadet, AFA Wings and
Squadrons have already sponsored well over half of the
Class of '60. Wyoming leads in this program.

Some of the winners in lanscon Squadron's essay contest There were many outstanding individual perform-
are briefed on performance of F-102 while waiting for ances in the past year. AFA's Aerospace Education Council
ride in lightplane as part of award for the top essays. has led the way for AFA participation in many fine edu-

cational efforts, among them a special panel presentation

Below,ChicoSquadronguestsareshownbefore receiving to the National School Boards Association's annual meeting

command briefing at NORAD. Squadron Commander Tom in Chicago. This was arrangedby Frank E. Sorenson.
Mason is second from left. Group also was briefed by ADC Council Chairman, and Secretary of our Lincoln, Neb.,
and toured Academy. Such projects have earned the Squad- Squadron, and William A. Shannon, another member of
ron a fine retutation for coniiunity relations in Chico area. the Council. The Association's ever-increasing interest in

aerospace education has been featured in many Wing and
- - - Squadron programs this past year. The work of the Coun-

cil, composed of some of the top educators in the country,
has been exemplary.

Don Olson, Colorado Wing Commander and Chairman
of the Colorado Springs Airpower Council, headed a local
committee to arrange a testimonial dinner this spring for
the members of the Cadet Honor Squadron at the Academy.
This is planned as an annual program. It coincided with
the presentation of the Air Force Association Trophy to
the Squadron.

AFA's views on aerospace power were placed before
Congress some months ago by Association President How-

(Continued on page 287)
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Get Up to

$50,000
FULL-TIME PROTECTION FOR ALL YOUR TRAVEL
Ihii Annual 5% Benelit Increases at YOUR TRAVEL INSURANCE COVERSN\o Extra (,o-4 1) Accidental Death . . . 2) Iismuemberment ...

3) Medical Expenses
Don't take chances on part-time protection. You can be seri-

ously injured-even killed-as easily on a trip around the corner You receive the full face value of your policy for accidental
as on a trip around the world. death, for loss of sight, or loss of two'limbs.

That's why AFA offers you a complete travel insurance policy You receive 50% of the face value of your policy for loss of
that covers you 24 hours a day, seven days a week, wherever you sight of one eye or loss of one limb.
are.

You get up to $500 for out-of-pocket, non-reimbursed medical
You can get up to $50,000 immediate coverage-with liberal expenses.

automatic benefit increases at no extra cost. You pay only for the
basic amount of insurance you select-yet each year you renew The AFA Travel Accident program offers a combinationyour coverage, you receive an automatic 5% increase in your pro- of low cost, wide coverage and increasing benefits that
tection . . . up to a maximum of 25%. you can't match anywhere else.

You can protect your whole family, right now, just byThe table below shows you the basic amounts of insurance avail returning the application blank with your check today.
able, together with the increased amount of protection you receive Special Notes:each renewal year.

Send premium only for basic coverage (Maximum, $50,000-
Minimum, $2,500). Additional coverage will be added to yourAUTOMATIC INCREASING BEN FITS protection automatically as you renew each year.Policies run concurrent with AFA membership. Coverage starts

AFA Travel Accident Insurance on the last day of the month in which application is made.
Limit of Liability: The Insurer's Aggregate Limit of Liability

with respect to all insured persons holding certificates issuedfor pay Yet yor protehtioi is this amott under this master policy while in any one aircraft shall not exc'lforthisI
Basie After After After After After $500,000. Should the total of the individual limits of liabiliiAmsount IstYr. 2nd Yr. 3rd Yr. 4th Yr. 5th Yr. with respect to such Insured Persons while in any aircraft excc,e

$500,000, then the amount applicable to each Insured Person$2500 $2625 $2750 $2875 $3000 $3125 shall be proportionately reduced to effect a proportionate dis-$5000 $5250 $5500 $5750 $6000 $6250 tribution of the said Aggregate Limit.
S7500 $7875 $8250 $8625 $9000 $9375
$10,000 $10,500 $11,000 $11,500 $12,000 $12,500 AIR FORCE ASSOCIATION TRAVEL INSURANCE

$15,000 $15,750 $16,500 $17,250 $18,000 $18,750 USderwritte IO by MUTUAL OF OMAHA

$20,000 $21,000 $22,000 $23,000 $24,000 $25,000 (Mutual Benefit Health and Accident Association)

$25,000 $26,250 $27,500 $28,750 $30,000 $31,250 A

$30,000 $52,500 $55,000 $57,500 $60,000 $62,500

ADDRESS

Check These Special Features Available to You, IBENEFICIARYYour Wife and Your Children EEIIR

Please check coverage desired:
* Your basic protection covers you while riding as a passenger Basic Cost without Cost within any air, land or water conveyance licensed for the trans- Amount Option A Option Aportation of passengers for hire, anywhere in the world (except $2,500 0 $3.75 El$5.00

Russia). 
5,000 0 7.50 El 10.00

* You are covered by this policy any time you ride as a passenger 7,500 0 11.25 [l 15.00
on a MATS flight anywhere in the world (except Russia) at 10,000 0 15.00 E 20.00no extra premium. Ophiain A. aailable at an additional 15,000 El 22.50 El 30.00S,nts per S1.000. cover travel a- a passenger in all military 20,000 0 30.00 0 40.00aft nraied a- tran-ports ]% plots with proper certificates 25,000 E 37.50 0 50.00

50,000 E 75.00 El 100.00
* You're covered while riding in any auto or motor truck, includ If you want protection for family members, write the neces-ing mounting or dismounting. sary information on an additional sheet, and mail with this

application.* You can buy this coverage for your wife, and for your children Application must be accompanied by check or money order(over 5 and under 21, domiciled with family) up to $5,000 Send remittance to: TRAVEL INSURANCE, Air Force Asso-basic coverage ($6,250 maximum after 5 renewals) for each ciation, 308 Mills Building, Washington 6, D. C.child. M * S 1960
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AFTER YOU'RE GROUNDED...
It's too Late to Protect Your Flight Pay.

Get Guaranteed Flight Pay Insurance NOW!

U You could be grounded-perhaps permanently-in less time than it takes the

second hand to go once around your watch. A sudden illness ... an accident on

the flight line... an automobile collision... an aircraft accident-and your

flight pay is gone. K That's why AFA's Guaranteed Flight Pay Insurance is

the best investment rated personnel can make. U It replaces lost

flight pay for up to 12 months if your grounding is due to

illness or ordinary accident-up to 24 months if

grounding is the result of an aviation accident.

9 It gives you time to adjust your com-

mitments to a lower income if you are

grounded permanently. It gives you money

to meet the obligations you already have,

whether your grounding is permanent or

temporary.U And the cost is low. Payments for

just one 90-day grounding will bring you as much

as you'll pay for 10 full years of protection. And pro-

tection is guaranteed, even against pre-existing illnesses, after

the first year's coverage. N Protect your flight pay now! Tomorrow could

be too late. Fill in the coupon below and mail it to us. We will send you complete

iinformation about AFA's Flight Pay Insurance, including, if you wish, a copy of the.

actual policy which will protect you.

No obligation. Send no money now. Just mail the coupon today.
r ------------------------ -- -- -- -- -

FLIGHT PAY INSURANCE
Air Force Assn. Mills Building Washington 6, D.C.

Send me without obligation the FLIGHT PAY INSURANCE policy which will protect me, and free
information on Flight Pay Insurance. I understand that a premium statement will be included, but
that I pay nothing unless after examining the policy I decide to insure my flight pay.

tank Name (pleaseprint)

i . ...... .. ...............................................................-- - -....--- - - - - - - - I

.6 .. .. . .. ........ .. . ...... .. . - * * * * * * * * * * * * * * * * * * * * * * ''Z ne s *
City ZoneSte

I s................................
Amount of onnal flight pay 9/60
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AFA ONMAINSTREET CONTINUED

ard T. Markey and Brig. Gen. Donald J. Strait, Vice Chair- community service, while decreasing former meetings-for-
man of AFA's Air National Guard Council. They appeared the-sake-of-meetings policies.
before the Rivers Subcommittee on Reserve Affairs. An increasing number of our Squadrons across the nation

A special committee composed of Col. Roy E. Cooper, also are assuming community leadership in matters in-
Wyoming, Col. Robert P. Knight, Minnesota, and Lt. Dale volving nonmilitary aerospace matters. This is as it should
Hendry, Idaho, all members of AFA's Air National Guard be, and certainly fulfills one of the basic tenets of the
Council, completed a monumental thirty-day study of the Association's founders. When AFA was organized in 1946,
Reserve program, and submitted an extensive report to one of its cornerstones was Gen. H. H. "Hap" Arnold's
the President early this year. description of airpower as "total aviation activity, civilian

The Association also presented its views on defense of and military, commercial and private, potential as well as
the nation to the platform committees of both the Demo- existing."
cratic and Republican Parties before their party Conven- The Air Force Association, through monthly publication
tions. President Markey and AIR FORCE/SPACE DIGEST of Am FoRCE/SPACE DIGEST, through its national meetings,
Editor John F. Loosbrock made the presentations in Chi- and through the myriad of projects undertaken by its Wings
cago and Philadelphia. and Squadrons, daily underlines its steadfast support of

So went the year. In essence, it was a year of progress the objectives established by its founders, and reaffirms
for AFA. There was increased awareness of the responsi- the faith of Arnold, Vandenberg, Doolittle, Spaatz, and the
bility that the Association has assumed in the aerospace host of others who believed that the job of getting the air-
education movement. An increasing number of AFA power message home to the people is in good hands with
Squadrons appear to be concentrating their efforts on AFA.-END

LAST CHANCE TO MAKE YOUR RESERVATION FOR
AFA'S 1960 CONVENTION AND PANORAMA

See August AIR FORCE, pages 24-25, for program details

SAN FRANCISCO HOTEL AND MOTEL RATES

TWIN & 1-B/R 2-B/R TWIN & 1-B/R 2-6/R
HOTEL SINGLE DOUBLE SUITE SUITE HOTEL SINGLE DOUBLE SUITE SUITE

Alexander Hamilton $9-14 $12-18 $20-85 $60 Manx $7-9 $9-12 $15-20
Bellevue $11-12 $11-15 $25 Richelieu $7-8 $8-12 $20-25
Beverly Plaza $7-9 $9-12 $20 Stewart $9-12 $9-18 $25-30
Californian $9-11 $11-14 $22-25 Whitcomb $10-12 $11-16 $25-60 $41-76
Canterbury $10-19 $10-20 $25-40 MOTEL
Cartwright $7 $8-9 Caravan $18-22 $18-22
Chancellor $8-9 $10-12 Continental $14 $14-16 $25-37
Drake Wiltshire $10-11 $12-16 $25-35 Holiday $20 $20 $30-50
El Cortez $8-9 $9-14 $18-24 Mart $7-9 $8-14 $16-24
Fielding $7-9 $8-12 Travelodge $8 $10-14

NOTE: Several hotels listed in previous issues are "SOLD OUT." Send $10 deposit per room if there is any possi-
bility that your arrival will be AFTER 5 p.m.

- - - - - - - - - - - - - - - FILL IN, CLIP OUT, AND MAIL TODAY! - - - - - - - - - -- - - --

I MAIL TO: Air Force Association, c/o Convention Bureau DATE
Room 300 Civic Auditorium, San Francisco 2, Calif.

Rank, if
Name Military

Firm/Office

Mail Address

Hotel & Choice-1st 2d 3d

Type Room Rate

Others in Room

Arrival-Date Hour Departure Date

9-60
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This Is AFA
The Air Force Association is an independent, nonprofit airpower organization with no personal, political, or commercial

axes to grind; established January 26, 1946; incorporated February 4, 1946.

Objectives GEORGIA: John T. Allan, 650 Hurt Bldg., Atlanta; Phillips D.
Hamilton, 136 E. 50th St., Savannah.

* To assist in obtaining and maintaining adequate airpower for HAWAII: W. C. Crittenden, Box 1618, Honolulu.
national security and world peace. * To keep the AFA members IDAHO: William Bozman, Box 1098, Boise; Orval Hansen, 506
and the public abreast of developments in the field of aviation. E. 16th St., Idaho Falls; George P. A. Forschler, 1300 Falls Ave.,
* Topreservesandfosterthe spirit of fellowshipramong former Twin Falls.
and present personnel of the United States Air Force. ILLINOIS : Donald Clute, 421 Cooper Ave., Elgin; Harold Car-

son, 9541 Lawton Ave., Oak Lawn (Chicago Area); Rosa Merritt,
Membership 2105 Washington St., Waukegan.
Active Members: Individuals honorably discharged or retired INDIANA: Ben J. Barrett, 433 Trevor St., Brownsburg.
Actmiive r Memer: Individuas hon isharged or etreds- IOWA: Col. Luther J. Fairbanks, Burt; C. C. Seidel, 211 Para-
from militaryservice who have been membersof, or either as- mount Bldg., Cedar Rapids; Dr. C. H. Johnston, 4820 Grand Ave.,
signed or attachedto, the USAF or itspredecessor services, or Des Moines; Ken Kalahar, P. 0. Box 884, Mason City.
whoare currently enrolledintheAirForceReserveortheAir KANSAS: Henry Farha, Jr., 220 N. Green, Wichita.
National Guard. $6.00 per year. LOUISIANA: Vane T. Wilson, Box 7515, LSU, Baton Rouge;
Service Members nonvoting, nonofficeholding): Military per- John K. Moore, 1818 4th St., Harvey; Walter Kay, Jr., 1707 Broad-
sonnel now assigned or attached to the USAF. $6.00 per year. moor Dr., Lake Charles; Myron Lowell, 739 Homestead Ave.,
Cadet Members (nonvoting, nonofficeholding): Individuals en- Metairie; W. E. Giffhorn, 117 Leo Ave., Shreveport.
rolled as Air Force ROTC Cadets, Civil Air Patrol Cadets, or MARYLAND:JohnJ.PondfieldBox3725,Baltimore,
Cadets of the US Air Force Academy. $3.00 per year. MARSAHUSETTS Jon F. Adro , 4 alandoe.
Associate Members (nonvoting, nonofficeholding): Individuals MASSAChUSETTS: JohnF. Anderson, 40 Oakland Ave., Au-
not otherwise eligible for membership who have demonstrated burndale; Christopher J. Brady, Jr., 21 Hartor St., Bedford;
their interest in furthering the aims and purposes of the Air Joseph S. Ayoub,70 State St., H Poston; Henry. Hurley, 15Fair-
Force Association. $6.00 per year. banks Rd., Lexington; Frederick H. Hack, P. 0.Box 195,Liexington;
industrial Associates: Companies affiliating with the Air Force Edward Tufts, 2a Oak St., Marblehead; Alfred H. Cola, 1562 Main

Association on a nonmembership status that receive subscrip- St., Springfield; Ronald Groleau, 48 Santa Barbara St., Springfield;

lions to AIR FORCE Magazine and SPACE DIGEST, special Crawford E. Archer, 8 Hill St., Taunton; Richard T. Courtney,

magazine supplements, andIndustrial Service Reports. 2 Park Avenue PI., Worcester.
MICHIGAN: Deland H. Davis, 221 Summer, Battle Creek; James

Officers and Directors H. McPartlin, 3930 W. Orchard Ave., Birmingham; Jerome Green.
23090 Parklawn, Oak Park (Detroit Area); John A. Clarke, 2113

HOWARD T. MARKEY, President, Chicago, Ill.; George D. Golfview, Kalamazoo; Harold Schaffer, 2208 Barstow, Lansing;
HARDY, Secretary, College Park, Md.; JACK B. GROSS, Trea- James L. Bucklin, 2504 W. Webster, Royal Oak; Paul Schmelzer,
surer, Harrisburg, Pa.; JULIAN B. ROSENTHAL, Chairman of 22500 O'Connor, St. Clair Shores.
the Board, New York. MINNESOTA: W. K. Wennberg, 4 Carlson, Duluth; Anthony

REGIONAL VICE PRESIDENTS: Philipe F. Coury, Mattapan, Bour, 2127 E. Lake St., Minneapolis; Russell Thompson, 2834 N.
Mass. (New England); Harry Crutcher, Jr., Dallas, Tex. (South- Griggs St., St. Paul.
west); Willard L. Dougherty, Cleveland, Ohio (Great Lakes); MISSOURI: Thomas R. McGee, 4900 Oak St., Kansas City;
Dale R. Erickson, Ogoen, Utah (Rocky Mountain); Joseph L. Sterling Thompson, 8235 Paramount, St. Louis.
Hodggs, Danville, Va. (Central East); Roy J. Leffingwell, Hono- NEBRASKA: Walter I. Black, 3615 S. 37th St., Lincoln; Lloyd
iulu (Pacific Ocean); Robert H. Mitchell. Portland, Ore. (North- Grimm, 5103 Hamilton St., Omaha.
west); Alex G. Morpnonios, Miami, Fla. (Southeast); Chess Pizac, NEVADA: Barney Rawlings, Convention Center, Las Vegas.
St. Louis, Mo. (Midwest); Edwin W. Rawlings, Minneapolis, NEW JERSEY: Tom Gagen, 512 Garfield Ave., Avon; Morris H.
Minn. (North Central); Chester A. Richardson, Pittsburgh, Pa. Blum, 452 Central Ave., E. Orange; William Bromirski, 221 Warren
(Northeast); Will 0. Ross, Mobile, Ala. (South Central); James C. St., Jersey City; John F. Russo, 471 3d St., Palisades Park; Lloyd
Snapp, Jr., San Diego, Calif. (Far West). Nelson, 90 Grand Ave., Park Ridge; Nathan Lane, 76 E. 32d St.,

DIRECTORS: John R. Alison, Hawthorne, Calif.; Lucas V. Paterson; Italo Quinto, Box 309, Stirling.
Beau, Washington, D. C.; Walter T. Bonney, Silver Spring, NEW MEXICO: Arthur Abernathy, Jr., 1308 Filipino, Alamo-
Md.; Roger J. Browne, New York, N. Y.; Lee Cordell, Forest gordo; John Johnston, 1219 Hermosa Dr., S. E., Albuquerque.
Park, Ill.; Edward P. Curtis, Rochester, N. Y.; James R. Demp- NEW YORK: Mrs. Dorothy Wadsley, 333 McDonald Ave.,
sey, San Diego, Calif.; James H. Doolittle, Los Angeles, Calif.; Brooklyn; Earle Ribero, 257 Delaware Ave., Delmar (Albany
A. Paul Fonda, Washington, D. C.; Joseph J. Foss, Sioux Falls, Area); Douglas L. Deal, 207 Oakmont Dr., De Witt; James Lynett,
S. D.; J. Wayne Fredericks, Bronxville, N. Y.; John P. Henebry, 725 Brighton Rd., Tonawanda, (Buffalo Area); Fred Monsees, 62
Kenilworth, Ill.; Robert S. Johnson, Woodbury, N. Y.; Arthur Oakland Ave., Lynbrook, (NYC Metropohtan Area); Gordon
F. Kelly, Los Angeles, Calif.; George C. Kenney, New York, Thiel, 333 Stanton Ave., Syracuse.
N. Y.; Thomas G. Lanphier, Jr., La Jolla, Calif.; W. Barton NORTH CAROLINA: R. P. Woodson, III, 2513 Anderson Dr.,
Leach, Cambridge, Mass.; Harvey J. McKay, Glendale, Calif.; Raleigh.
John B. Montgomery, Cincinnati, Ohio.; Charles 0. Morgan, Jr., OHIO: Clyde Haught, 2274 11th St., Akron; Donald J. Geis, 11th
San Francisco, Calif.; Msgr. William F. Mullally, St. Louis, Mo.; St., S.W., Canton; john A. Repasy, 3629 Lansdowne Ave., Cin-
Peter J. Schenk, Lexington, Mass.; C. R. Smith, New York, N. Y.; cinnati; Ray Saks, 2823 Sulgrave Rd., Cleveland; Morris Ribbler,
Carl A. Spaatz, Chevy Chase, Md.; William W. Spruance, Wil- 1912 Hazel Ave., Dayton; Herb Your,2633a104thsStb, Toledo.
mington, Del.; Arthur C. Storz, Omaha, Neb.; Harold C. Stuart, OKLAHOMA: W. G. Fenity, 430 S. Van Buren, Enid; Robert
Tulsa, Okla.; James 1. Trail, Boise, Idaho; Alden A. West, De- Durkee, 224 W. Eubands, Oklahoma City.
Witt, N. Y.; Gill Robb Wilson, LaVerne, Calif.; Leonard A. Work, OREGON: Ernest A. Heinrich, Route 2, Box 755, Oregon City;
State College, Pa.; Paul S. Zuckerman, New York, N. Y.; Richard OReGONErN.. Heinrich, RoutlandC
S. Matta, National Commanaer, Arnold Air, Coral Gables, Fla. ClydeHilley, 2141, M E. 23d Ave., Portland.
(ex officio); Rev. William Laird, National Chaplain, Haddon PENNSYLVANIA: John Malay, 541 Merchant St., Apt. 1, Am-

Heights, N.J.exofficio). bridge; William K. Blair, Box 1001, Erie; David Lenker, 7700
Sunset Dr., Harrisburg; Charles W. Wallace, P. 0. Box 503,
Lewistown; Sally F. Downing, 417 S. 44th St., Philadelphia; John

Community Ieaders H. Kruper, Box 1904A, Pittsburgh; George M. Keiser, 21 So. 21st

ALABAMA: Edwin M. Speed, 1916 Post Oak Rd., Birming- St., Pottsville; J. J. Kapitaioff, 1000N.Atherton St., State Col-

ham; Edith E. Tagert, Box 1692, Brookley AFB; John W. Comish lege; CarlF Hynek. Willow GIove NAB, Willow Grove.,
2763 N. Barksdale Dr., Mobile; Oliver C. Wiley, 3508 Bridlewood RHODEISAND:M.A.TropeaIndustrialBankBldg.,Provi-
Dr., Montgomery. dence.

ALASKA: Boo Mason, P. 0. Box 682, Anchorage. SOUTH DAKOTA: Paul Collins, 1711 Olwien St., Brookings;

ARIZONA: Harry J. Weston, P. 0. Box 2522, Phoenix; Don S Duane L. Corning.Joe Foss Field, Sioux Falls.

ClarkP. 0. Box5714, Tucson. TENNESSEE: Jerred Blanchard, 1230 Commerce Title Bldg.,
ARK.NSAS: WillardA.sHawkins, 327 Arkansas Gazette Bldg., Memphis; James W. Rich,3022 23dAve., S., Nashville.

Little Rock. TEXAS: Frank J. Storm, Jr., Box 1983, Amarillo; James M.

CALIFORNIA: Leo B. McGrath, 210 Valley Vista Dr., Cama- Rose.Box 35404,AirlawnSta., Dallas; Earl E.Shouse, 2424Bank
rello; Tom Mason, P. 0. Box 330, Chico; Raymond L. Sullivan, of Southwest Bldg., Houston; MartinB.Harris, 10U4MilamriBldg.,

17357 .Grove Center St., Covina; Walt Jones 780 PaulsenAve., San Antonio.
El Cajon; Charles Prime, 1320 Lincoln St., Fairfield; W.A.O'Brien, UTAH: Louis B. Bonomo, P. 0. Box 142, Clearfield- Robert

P. 0. Box 3290, Fresno; Clarence Hanson, 646 6th St., Hermosa McArthur, 4099 W. 5580 S., Rearns; Robert Stewart, hox 606,
Beach; Martin Ostrow, 136 S. Fuller, Los Angeles; Gerald E. Ogden.
Gomme, 712 29th St., Manhattan Beach; Stanley J. Hryn, P. 0. VIRGINIA: Robert Patterson, P. 0. Box 573, Alexandria; William

Box 1253, Monterey; Philip Schwartz, P. 0.Box474-M, Pasadena;, McCall, Jr., 6007 27th Rd., So., Arlington; Roy H. Hodge, Jr., 157

W ilson S. Palmer, Rt. 1, Box 8iB, Perris; Milton G. Mauer, P.o0. Marshall St., Danville; Edward T. Best, P. 0. Box 4038, Lynch-

Box 4294, Sacranmento; William N. Cothran, 929 Mission St., San bur; Robert W. Love, P. 0.Box 2021, Norfolk; John Ogden, Jr.,
Francisco; William Druitt, 529 W. Santa Clara, Santa Ana; Lee 3425 Ellwood Ave., Richmond.

uston 1910 California St., Santa Monica; John I. Bainer, 2516 WASHINGTON: Arthur Logan, 6803 54th, N. E., Seattle; Roy F.
Lesserman, Torrance; G. F. Blunda, P. 0. Box 2067, South Annex, Hanney, Cooper-George Bldg., Spokane.

Van Nuys; Douglas Parker, 146th Transport Wing, 8030 Balboa WISCONSIN: Merrill H. Guerin, 504 Franklin, DePere; Gary
Blvd.. Van Nuys. Ortmann, 2910 S. Logan Ave., Milwaukee.

COLORADO: Kenneth Costello, 6373 Teller St., Arvada; William
B. Offutt, Box 1051, Colorado Springs; Phillip J. Carosell, Majestic National Headquarters Staff

Bg., Deniver; Paul Califano, 2219 N. Main St., Pueblo.
CONNECTICUT:LaurenceCerretani, 139SilvermineRd., New ExecutiveDirector:gJames H. Straubel; Administrative Director:

Canaan. John 0. Gray; Organization Director: Gus Duds; Director of

DISTRICT OF COLUMBIA: Lucas V. Beau, 2610 Upton St., N.' W. industrial Relations: Stephen A. Rynas; Convention Manager:
FLORIDA: Edward L. Hurlburt, 1152 Cleveland St., Clearwater; William A. Belanger; Exhibit Manager: Robert C. Strobell; Di-

Cliff Mayfield, 5416 Oliver St., N ., Jacksonville; Edward Barber, rector of Accounting: Muriel Norris; Director of Insurance Pro-

P. 0.Box 55-7301. LudlamnBr., Miami; Arthur Welling, 2608 NW. grams: Richmond M. Keeney; Production Manager: Herbert B.
5th Ave., Wilton Manors. Kalish; Research Manager: Hazel Holmes.
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National guard forces under Gen. Jourdan

decisively defeated the Austrian Army of

the Prince of Saxe-Coburg at Fleurus, June 26,1794,

saving Paris and the French Revolution.

A decisive factor was the use of balloons

and a system of signals to communicate with the ground

Airborne data link permitted the French

to swiftly counter enemy moves.

AIRBORNE INPUI 4

AA

Primitive balloons were a step toward filling the need for airborne intelligence Today, in
an age requiring split second interchange of military data, the need is met by instantaneous
and completely reliable airborne Electronic Communications. EC/ is proud to design, de-
velop and manufacture advanced equipment for our defense in aerospace and surface roles.
An example: EC's communications and data link equipments which form an integral and
most essential part in the new and vital ALR (Airborne Long Range Input) program link-
ing USAF's advanced early warning system to SAGE- our continental defense network.

Visit us at t.e Aerospace Panorama, San Francisco, September 22-25, Booth 2420

ELECTRONIC COMMUNICATIONS, INC., St. Petersburg, Florida

Regional Offices: Boston, Mass., Telerboro, N. J., Washington, D. C., Dayton, O., Dallas, Tex., No. Hollyvood, Calif.



Atlasl ercury

MAN IN A NEW
ENVIRONMENT

The National Aeroniauties

and .Space Administration's

Project Mercury; the free

worlds first manned space

casule, will be boosted#

in obit by the Als.

Aerica's most versail

springboard into s pace .


