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1954
First to
fly a
helicopter
powered

by twin
.turbines

1951
First to
fly a

shaft

turbine
helicopter

anywhere

1959
Kaman converts its production 100%
to turbine powered helicopters,
becoming the first major helicopter
company to take A&

this forward step.
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FAST, SMOOTH, DEPENDABLE
Fast, smooth, dependable...that sums up Convair's new 880 B.F.Goodrich Cladheat units reduce the possibility of
and the B.F.Goodrich Cladheat De-Icers that protect the re-freezing runback-cut power consumption to 15-18 watts
empennage of this near-sonic jetliner. per square inch by cycling small sections one at a time. And

Fast-acting ribbon type electrical heating elements with lightweight B.F.Goodrich Cladheat De-Icers are designed

built-in temperature sensors are sandwiched between layers to function dependably, despite external impact damage.

of resin-impregnated glass fabric. Then they are molded into B.F.Goodrich Cladheat De-Icers are available in metals
a single unit and capped with a stainless steel skin. Six-foot of various thicknesses with power densities to meet your
sections bonded to empennage leading edges of the Convair specific needs. B.F.Goodrich Aviation Products, a division oJ
880 form a smooth, integral airfoil. The B.F.Goodrich Company, Dept. AF-89, Akron, Ohio.

B.EGoodrich aiion products



General Electric moves to
provide a more effective

DEFENSE
ill

Top systems management, technical talent are concen-

trated in Defense Systems Department with a charter

geared to modern defense needs for:

*Systems-oriented management

*Pinpointed authority, responsibility

* Full back-up resources
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RICHARD L. SHETLER
General Manager
Defense Systems Department

Richard L. Shetler is General Manager of the Defense
Systems Department. One of the Company's out-
standing system managers, Mr. Shetler's experience
has included responsibility for some of the longest
range radar systems ever built in this country.

KARSH, OTTAWA

SYSTEMS CAPABILITY
Accelerating technological change, coupled with ment to deliver the total system requirement on
the increased complexity and wider variety of time, with the right quality, and at the specified
choice of weapons and weapons systems, has pro- price.
foundly altered the defense requirements on AUTHORITY, ACCOUNTABILITY
industry.

ndus. .As the focal point within the Company for a
In line with this requirement, General Electric's specific system effort, the Defense Systems De-

Defense Systems Department, headquarteredin partment program manager has complete re-
Syracuse, New York, draws together under one sponsibility and accountability plus the authority
roof, the systems capabilities and long-range necessary forthetimely executionofthepar-
planning functions required to draw on all of ticularprogram.
General Electric to provide the total solution to
specific defense problems of the military depart- OUTSTANDING COMPETITIVE ADVANTAGES
ments of the Department of Defense and other The Defense Systems Department offers its cus-
government agencies. tomers outstanding qualifications for meeting

UNIQUE SYSTEMS ORGANIZATION total prime and support system requirements in-
cluding long-range planning and feasibilityThe Defense Systems Department is a unique studies. For example, it has...

department within General Electric's Defense
Electronics Division. Completely systems-ori- Demonstrated systems competence: Recent examples
ented, DSD has no need for equipment design or include the highly successful radio-command
fabrication facilities. While it determines the guidance system for the USAF's ATLAS ICBM
specifications to be met, the Defense Systems which precisely guided the Atlas into orbit around
Department assigns design and fabrication func- the earth on December 18, as part of Project
tions to other General Electric departments or to SCORE.
some subcontractors among the 45,000 suppliers Full back-up resources: The full range of General
to General Electric. Electric's scientific, engineering and manufactur-

But overall responsibility to the customer for ing skills supports DSD capabilities.
the complete weapon or support system always For example, the Company's research and de-
remains within the Defense Systems Department. velopment programs, carried on by over 100
This responsibility is fulfilled through the De- laboratories at an annual cost of 300 million
partment's dollars, provide the depth of knowledge for vital

* Systems-oriented program management technological break-throughs.

* Competent systems engineering For more information-or for a copy of brochure

* Continuous program evaluation GED-3760, describing the Department's defense
systems capabilities-write to R. L. Shetler, General

* Efficient specification and procurement Manager, Defense Systems Department, P.O. Box
These specific capabilities permit the Depart- 457, Syracuse, New York. 226-1

Progress /s Our Mos /mportant Prodact

GENERAL ELECTRIC



SPACE RESEARCH
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The man: The means:
... a U.S. airman-engineer-care- rl le m ission : ...Space projects are accelerated by
fully selected through rigorous test research equipment like the Douglas
procedures from Military personnel. ... satellite observatory-a vehicle high-altitude chamber at Tulsa,
He will have the combination of arrangement similar to this could largest in the U.S. In it, space en-
mental acuity, superb physical con- orbit a three-man astronomical crew vironment problems can be worked
dition and emotional stability for several weeks. Empty fuel tank out under near-operational pressure
necessary for pioneering in space is used for living quarters. Nose conditions, shortening the time
exploration. section serves as re-entry vehicle for required for development.

return to earth. The astronomical
telescope is gimbal-mounted. Exter-
nal equipment shown is mounted
after orbit has been attained.

Depend on DOU AS
The Nation's Partner in SOace Research
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THESE THREE LIGHT SENSING SYSTEMS PERFORM EXACTLY THE SAME FUNCTION

SIZE WEIGHT INPUT POWER COMPONENTS SOLDERED CONNECTIONS

VACUUM TUBE 4 cu. in. 26 grams 5 watts 16 18
TRANSISTORIZED 1 cu. in. 7 grams 0.75 wans 14 15
MOLECULAR SYSTEM 0.001 cu. in. 0.02 grams 0.06 watts 1 2

Westinghouse laboratory produces molecular
electronic systems 1/1000th of present size
Molecular electronics-a technological breakthrough shown at left and center. This tiny complete func-
at Westinghouse-is producing electronic systems tional system, a light sensing device for satellite
1,000 times smaller and lighter than anything now telemetry, is one of several including pulse gener-
in existence. ators, multiple switches and similar subsystems

Recently, the Air Research and Development Com- builtanddemonstratedbyWestinghouse.
mand of the U. S. Air Force awarded a development Through molecular electronics, drastic reduction in
contract to Westinghouse as a part of a broad pro- weight, size, power, and heat dissipation require-
gram effort in this new electronic area. Experimental ments will permit space vehicles and satellites to
"hardware" is being fabricated by Westinghouse for perform a greater number and wider range of tasks.
infrared, reconnaissance, communications, tele- Greatest advantage is vastly improved reliability
metry, flight control and other military applica- achieved by the replacement of numerous compo-
tions for the Air Force. nents by a single solid state unit.

For some time, the Solid State Advanced Develop- Westinghousearrangementof componentlaboratory
ment Laboratory of the Semiconductor Division, side by side with systems manufacturing divisions-
located at the Baltimore defense divisions, has been unusual in industry-is providing a steady flow of
producing for special equipment applications a single information between component and systems scien-
material which accomplishes all the functions nor- tists and engineers. A coordinated program involves
mally performed by several components in a con- the Air Arm Division, the Semiconductor Division,
ventional assembly. the Materials Engineering Department and the Re-
Pictured above at right, a single wafer-less than search Laboratories. At all of these locations, con-

2" in diameter and about 1/100th of an inch thick tinuing research is determining greater uses for this
-performs all the functions of much larger conven- new approach to the building of better, more effi-
tional and transistorized light modulated oscillators cient electronic systems.



AUTOMATIC PRODUCTION of diodes at high speed and with great
reliability may be possible as a result of molecular electronics. Shown
above, individual diodes are sliced from ribbon following electrical
connections. Each crystal in photo below is a self-contained subsystem,
performing all the functions of a component-assembled unit. Row at
top shows varying sizes to almost the vanishing point.

Westinghouse
DEFENSE PRODUCTS

1000 CONNECTICUT AVENUE, N.W., WASHINGTON 6, D.C.

AIR ARM DIVISION
AVIATION GAS TURBINE DIVISION

ELECTRONICS DIVISION

HIGH-SPEED GROWTH of semiconductor crystals has AIRCRAFT EQUIPMENT DEPARTMENT
been achieved by Westinghouse. Crystals are formed as ORDNANCE DEPARTMENT
a mirror-finish ribbon of required width and thickness. WASP
Method eliminates costly and time-consuming sawing
and polishing of germanium ingots, drastically cuts nor-
mally large loss of original material. YOU CAN BE SURE... IFIT'sVVStinhouse



Continuous strip fuel inspection cameras.
Hot cell periscopes, underwater periscopes.*OtPeriscopes can be provided with Radiation
Resistant Optics, Internal Radiation Shield-
ing, Corrosion Resistant Materials, Pressur-
ized Construction, Interchangeable Viewing
Heads, Interchangeable Eyepieces, Micro-
scope Relays and Camera Attachments.

MISSILE PERISCOPES

These bunker-type periscopes are designedo p tiOC a lby Kollmorgen to customer specifications.
They allow close, detailed observation dur-
ing launching, static tests and fueling op-
erations without endangering the viewer. As
in all Kollmorgen periscopes, the excellentm e c h a n ic a l light-gathering power of these instruments
makes them easily adaptable for photogra-
phy or television purposes. All are hermeti-

e le ctro n ic C- I'it cally sealed and maintenance-free.

*.isrumrtsteand systems

The sum total of the skills involved in
the conception, design, development and
manufacture of complete optical systems PRECISION OPTICS

frequently cuts across many fields. Koll- Kollmorgen's well-equipped optical shops

morgen combines technical skill and com- produce all types, shapes and sizes oflenses, prisms and mirrors to meet the most
plete facilities for highly precise work in exacting requirements of industry and de-
optics, mechanics and electronics. From fense. Quantities from one of a kind to

theengineeringdesignandmock-upstages production runs of thousands. Individual ele-
the nginerig deign nd ock-p stgesments or complete optical systems.

through development, manufacture and fi-
nal testing, Kollmorgen can handle the
whole job.

Your remote viewing, inspection and test-
ing problems can receive the careful atten-
tion of this completely integrated facility. w SUBMARINE PERISCOPES
A simple sketch is enough to get us started. TheNautilusandhersistershipsofthe
Inquiries should include such information atomic fleet, like almost all other U. S.
as the size and nature of the objects to be submarines, are equipped with periscopes
observed, the presence of adverse condi- designed and manufactured by Kolmorgen.

tions such as temperature extremes, blast
and explosion, radiation, etc. For informa-
tion on particular instruments, please

write Dept. 258.

0 SPECIAL PRODUCTS
Borescopes-in lengths from a few inches
to forty feet, diameters from .100" to two
inches. Motion picture and television lenses.

K K O L 1-R G E 1T Riflescopes for the military. Optical training
O .7 devices. Collimators. Transit optics. Elec-

C optical corporation tronic devices (classified). Aerial camera
NORTHAMPTON, MASSACHUSETTS and bombsight lenses.



An Editorial

Farewell to the Troops

HERE is no den ing that there was something sad about progress for the real Army was washed down the drain
the curtain calls taken by Gen. Maxwell D. Taylor, in its missile effort never will be known.
retiring Army Chief of Staff, when he stepped out of One Army division commander is credited with the com-

uniform on July 1. He told the National Press Club he ment that he'd be willing to trade Huntsville-home of the
was withdrawing "one obsolescent general from the inven- Ordnance Missile Command-in a minute if he could get
tory." He said he was frustrated and that his efforts at some good equipment for his troops out of the swap. This
Army modernization had failed. constitutes a nasty crack about the Army's space effort,

The General's main pitch was that America's-and the and it is clear that a lot of intelligent Army men have
free world's-massive retaliation policy is not valid. But doubts about the program. Yet the Army's pursuit of space
his attack on massive retaliation was more of an admission ambitions goes on with the same verve that it put into
that the Army had tried, and failed, to become an im- Jupiter a few years ago.
portant part of the massive retaliatory force. If General Taylor's lament were merely a tale of woe

It has been pointed out in commentaries, if not in text from an old soldier it could win our deep respect and sym-
books, that a strategic concept of this import is not a thing pathy. But it is more than that. We have on our desk his
that comes out of the Joint Chiefs of Staff and wins en- biennial report, published as the August issue of Army
dorsement from the Secretary of Defense and the President. Information Digest, the Army's official in-house magazine.
Our reliance on massive retaliation as a deterrent to war This document is a challenge to the nation's reliance on
stems from the National Security Council. It is a national massive retaliation and sets this challenge down as a matter
policy and was not enunciated by a military leader but by of Army policy. Although the language is not specific on
the Secretary of State. this point, it most certainly is intended as an argument

Pursuit of this policy naturally has called for major reli- for curtailment of the Strategic Air Command in favor
ance on airpower even as missiles have entered the arsenal, of greater emphasis on our limited-war capability. As if to
and the transition to aerospace power stands just around put the spotlight on this argument, General Taylor also
the corner. It has been clear from the outset that the Army told the Associated Press that "there are excessive expendi-
has recognized this and tried to take a maximum part in tures in some areas, namely on manned aircraft, both
the program. It may be that a substantial part of General bombers and interceptors, belonging to the United States
Taylor's frustration can be traced to what one of the news Air Force and aircraft carriers."
weeklies recently called the "Army's ill-starred attempt to Before many weeks are out there could be a crisis in
leap beyond its earth-bound mission and become a guardian Europe that will test the unvarnished value of this approach.
of strategic missile walfare." Without hazarding a guess on the outcome of the Berlin

If General Taylor-and Gen. James M. Gavin before him imbroglio, it is clear from what has been put on the record
-saw a disintegration of tools for the troops, one of the that we do not expect to fight a ground war in the general
major reasons could be the emphasis the Army was placing area of the Brandenburger Tor. We are depending on mas-
on weapons that the Army was not going to use. The sive retaliation to keep the Russians from pushing us around,
Jupiter IRBM is a good example. This project was con- and the Secretary of State, Mr. Herter, has made it clear
tinued even after Defense Secretary Charles Wilson decreed we are not willing to be pushed around. The recent deci-
that it would not be funded out of the Army budget. sion to move US fighter bombers out of France and into
Jupiter is a weapon that is considered part of the Air nations where nuclear warheads will be available should
Force's deterrent arsenal, but this intermediate-range mis- be sufficient proof for the most rigid skeptic.
sile represents a lot of development money that came out For anyone, including the Army Chief of Staff, to imply
of the Army's budget. that Russia may attack with conventional weapons on the

The history of the Jupiter project, it seems to us, is gamble that there will be no nuclear retaliation is to ignore
proof that the Army did believe in massive retaliation until the announced NATO determination to use whatever
it became obvious that the Air Force, with ninety percent weapon is necessary. Anyone who ignores that determina-
of the deterrent power in its Strategic Air Command, is tion is truly obsolescent.
the service that will retaliate if the need arises. How much -CLAUDE WITZE
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Combining state-of-the-art equipment in
several fields to create new and superior
systems for aircraft and missile guidance
is still another GPL capability. One case in
point is GPL's Astro-Inertial-Doppler A.I.D.
navigation system-a stellar monitored,

dopplertuned and damped inertial system-

A.I.D. Navigation Systems in which each element refines the others,
and the system as a whole provides far
greater inherent accuracies.

A.I.D. and other combined guidance and
integrated systems now under development
at 3PL are particularly significant because
they utilize existing systems and elements,
ex/stng components of proven reliability and
accuracy, existing techniques for manufacture
and maintenance. Yet continuing study
of progress in the state of the art and
continuing study of new system concepts
keep these systems as advanced as the
aircraft and missiles they will guide.

Why not put GPL's talents, and complete
"research through customer service"
facilities to work for you?

GPL Avionic Division/airborne navigators'missle guiance/
radar/airborne computers/data handling systems
commn/catons equgiment,infra-red/closed-circu7t TV.

- N4

J4,"

ENGI1NEERS -GPL achievements have opened a numnber of challenginig research and development opportunities.

To be considered for these career positions, send resume of previous experience to Personnel- Director.

ENGINEERING ENVIRO.NENTAL TESTING MANUFACTURING
RESEARCH / FLIGHT TESTING / CUSTOMER SERVICE GENERAL PRECIS10N LABORATORY INCORPORATED, Pleasantville, N. Y.

A Subsidiary of General Precision Eauipment Corporation



the GL-207 Super Hercules is a "stretch" ver- Prop-Jet engines, the Super Hercules provides
sion of the C-130 Hercules-famous for its nonstop trans-Atlantic and trans-Pacific trans-
headline-making feats in over two years of port for personnel, vehicles, palletized/con-
service with USAF's Tactical Air Forces. tainerized freight, missiles, and general cargo.

The GL-207 Super Hercules has a fuselage Maximum payload: 78,000 pounds.
23 feet longer than its brawny brother's. Its The GL-207 Super Hercules will come off

wing span is 12 feet greater ... its propeller- production lines at Lockheed's Georgia Divi-
diameter has been expanded by 2V2 feet ... sion. Like all Lockheed aircraft, the Super
internal fuel capacity has been increased to Hercules is designed for long life, easy main-

10,236 gallons for greater range (pylon tanks tenance, and low cost of operation. Result:
add another 1800 gallons). maximum airlift, for minimum dollars.

*Ail

Transporting 50,000-pound MATS cargoes non- Crew efficiency on long flights is assured by flight
stop across the Atlantic -or, with pylon tanks, station design approved by experienced transport pilots.
spanning the Pacific nonstop carrying 16-ton loads Super Hercules' crew compartment includes relief crew
4,800 nautical miles -is Super Hercules' mission. sleeping soace, galley facilities for hot meals in flight.



Dotted line shows size of GL-207 Super Hercules, superimposed over now-in-service C-130 Hercules.

sot 711pi

152 combat-ready troops, or 116 paratroopers can Combat vehicles can be driven up the hydraulically
be transported in the GL-207. With airline type seats, controlled ramp-door of the end-loading GL-207 Super
the Super Hercules can carry 105 persons comfortably. Hercules-a vital time-saver in emergency situations.

L L

Big ballistic missiles -assembled, with boosters, on Assorted cargo -runway matting, jet engine con-
trailers, or dollies -fit easily into the huge pressurized tainers, fuel and oil drums, etc. -can be speedily
cargo compartment of the GL-207 Super Hercules. loaded onto Super Hercules' truck-high cargo floor.

JET TRANSPORTS * JET FIGHTERS * JET TRAINERS * COMMERCIAL & MILITARY PROP-JET TRANSPORTS * ROCKETRY
BALLISTIC MISSILE RESEARCH & DEVELOPMENT * WEAPON SYSTEM MANAGEMENT * ANTI-SUBMARINE PATROL AIRCRAFT
NUCLEAR-POWERED FLIGHT * ADVANCED ELECTRONICS * AIRBORNE EARLY-WARNING AIRCRAFT * AIRPORT MANAGEMENT
NUCLEAR REACTOR DESIGN & DEVELOPMENT * GROUND SUPPORT EQUIPMENT * WORLD-WIDE AIRCRAFT MAINTENANCE



AF Academy Report file. I am a Commanidant of Cadets As a Reservist I feel an obligation

Gcntlcmen: I would like to thank the for the CAP cadet organization during to interpret the significance of airpow er

members of your staff for the splendid my off-duty hours. Part of our mission to the people with whom I have con-

job they did in putting together your is to sell the USAF and general avia- tact. The most difficult problem is to

special report on the Air Force Acad- tion education to these teen-agers. reconcile the use of force with moral-

emy. The report is one of the most In the past, I've found it most diffi- ity. An article appeared in your maga-
comprehensive presentations that has cult to find adequate material to brief zine and it was the answer.
ever been made on the Academy's pro- and advise the CAP cadets on the ex- The article was entitled "TheMoral-

cramand objectives, tent of the Academy's academic cur- ity of Airpower" and was written by
With this report Am FORCE Maga- riculum so that they (the cadets) an Air Force Chaplain. Oh, how I have

zine has done a great service to the could properly plan their high school sought in vain for this article! I have

Academy, the Air Force, and the study program. made inquiries at the library at Mitchel
country, by disseminating accurate and These donated magazines could be AFB, the New York Public Library,
complete information as to what we paid for from USAF Recruitment and others.
are trying to do. Funds or by some philanthropist in- There are many idealistic, well in-

Maj. Gen. James E. Briggs, Supt. terested in flying and the USAF. This tended people who raise their voices

Air Force Academy would also afford wider publicity for against conscription, armaments, and

Colorado Springs, Colo. the Air Force Association. nuclear testing. When a person feels
M/Sgt. Henry H. Day righteous and assured of the virtue of

Gentlemen: ... I have received the Civil Air Patrol morality, he can argue from a position
June issue of Am FORCE/SPACE DIGEST of strength. I would not like to see any
.and want to congratulate you on this Stop the Bickering more Americans be exposed to brain-

copy, especially the report on the US Gentlemen: We know you will be washing without the firm conviction
Air Force Academy. pleased to see that there are some that we are a nation working under

Maj. Gen. Frederick L. Anderson folks in the Rocky Mountain area who God.
USAF (Ret.) think kindly of you and your editorial Maj. George L. Stockinger, AFRes.
Palo Alto, Calif. efforts [June '59]. Valley Stream, N. Y.

As a personal comment, your ap-
Gentlemen: Thank you for the "Spe- proach to the present unpleasantness 0 The article to which you refer

cial Air Force Academy Report." on the Hill is a logical one which, if appeared on page 156 of the August
It covered all the main things one implemented, might go a long way 1956 issue of Am FORCE Magazine.

wanted to know and details which toward eliminating the waste and bick- Written by Chaplain (Lt. Col.) Warren

were most interesting. ering that has become a hallmark of E. Ferguson, it was entitled "Hat to

It fills one with pride in the wisdom our present-day military establishment. Use Airpower Morally." We're sorry,
shon in the curriculum, choice of in- It is not my intention to bite the hands though, that this issue is now out of

structors, physical plant, and in the that feed me, but as a centurion with print.-THE EDITORS

cadets and the graduates, too. A man my twenty years in, I'd hate to see the
who has successfully spent four years defense trough go completely dry. I Our Friend from the Boondocks
at the Academy should indeed be able fear that if the present practice of Gentlemen: First off, my son and I
to meet and conquer many of the dif- name calling and "po' mouthin'" of would like to register a complaint

ficult decisions which later will surely each others weapons and capabilities about the "Tech Talk" department
confront him. continues, we may be reduced to a having been dropped from your issues.

A word of caution to all graduates: defense posture based on what is de- We found this department very infor-
Never show in an\ way that you feel termined to be politically expedient, mative and pursued it to the last word.
superior to those officers who have not rather than on actual assessed require- It is our hope that you will get so many
attended the Academy, for it will keep ments. complaints of this sort that you will
our school humping to produce an- Maj. Sammy A. West reinstate this column in your superb
other Jimmy Doolittle. Ent AFB, Colo. publication.

Capt. Harry C. Drayton Enclosed find a couple of snapshots
USAF (Ret.) Morality of Airpower which were taken here at the river's
Cambridge, Md. Gentlemen: I have been a member of edge, with the big dugout and a small

the Air Force Association since the dugout in the background. We thought
Gentlein: Your June '59 issue is of end of World War II and have enjoyed that you might find it interesting to
exceptionally high quality in its cov- reading AIR FORCE Magazine. While I note that at least one of your readers
erage of the USAF Academy. know the location of most of my back has no windshield or window on which

I'd like to recommend that a copy issues from recent years, many of my to attach his AFA decal, and so the
of this issue be donated to each CAP older copies have been lost or dis- paddle seemed the most logical place
cadet organization's reading or study carded. (Continued on page 16)
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How

Avco/ Nashvide

helped put a mighty

airlift in the sky

Almost overnight, the USAF airlifted
thousands of troops and millions
of tons of cargo to Middle East and
Far East trouble zones last year.

Backbone of this-and practically all
tactical Air Force operations today-
is the famous prop-jet C-130, the
Lockheed Hercules. It flies to any spot
in the world in 36 hours or less ...
loads 20 tons of cargo in 40 seconds ...
carries missiles to launching sites
anywhere in the world.

To produce empennages for the Hercules,
Lockheed called on Aveo/Nashville. Long
experience mn airf rame tooling by the
Nashville Division assured Lockheed
of positive fidelity to design, uniform
quality, perfect interchangeability.

Avco/Nashville's facilities include
such advanced manufacturing techniques
as Avcomb, stainless-steel honeycomb
structures, aluminum honeycomb,
chemical milling, and metal bonding.

Supporting these facilities is an
engineering staff that devotes its full
time to airframe and missile structures,
with "on site" service, and fast,
economical project completion.

For more information on the Nashville
Division's capabilities in aircraft,
missiles, and ground support structures,
write: General Marketing Manager-
Structures, Nashville Division, Aveo
Corporation, Nashville, Tennessec.

Arco
/Nashville



AIR MAIL CONTINUED

to put it. Actually, the paddle is more
for looks than anything else as we use

aAE Omm an outboard motor, but we do carry
the paddle for emergencies. The In-

PRODUCER$S D dians all think that the AFA emblem
is real pretty and would like to have
one for their own paddles. It would

EI W W K R not stick for long, though, as they use
theirs for propulsion.

Since sending in my latest renewal
I have not received any magazines, so
we are hoping that one will be in the
next mail.1We get mail every two weeks

by Catalina Amphibian. It would be
very helpful if you folks would send

J69-T-29A us our renewal reminder by air mail as

smodelfor surface mail takes from one to three
1,700 lb.-thrust models forechus
drone applications. The new monthstoreachus.
engine has 60% more thrust We enjoy the magazine very much
with only a 6% increase in and think it is very informative, but

weight. It is presently pow- we would also like to register our com-

eringtheRyanQ-2Ctarget plaint about the reversion tothe beat-
drone which recently under- tipuseoftheoldforeignword"aero."
wentsuccessfulflighttests \Vhat in the world is the matter with

plain old air? Do you intend to re-
name the magazine "Aero Force"?

Incidentally, my son says that I
should inform you that when LeMay's

/0/;bombers passed over here on the way
home from their historic trip to Argen-
tina it almost frightened some of the

J69-T-2 natives out of their wits. There was
atest power plant for complete cloud cover so all we got

theAirForceT-37Atwin- was the scream of the jets, and some
jet trainer manufactured of the natives were quite certain that
by Cessna, the J69-T-25has nces th J-T5 Judgment Day was at hand. Those who

1,025 bs. were away from home ran for home
and those who were at home wished
they were elsewhere; and for a long
time it was the main topic of conversa-
tion. The sonic boom may be rough
on the folks in the States, but I'll tell
you that just plain jet scream is enough
to spook the Indians hereabouts. It is
quite a job to explain a jet airplane to
them even though most of them have

Continental's TC-106 turbine air com- seen a Catalina Amphibian.

pressor, developed in conjunction with Upon this happy note we will close,
the United States Air Force, is now assuring you that we do enjoy the
available for ground support of jet age magazine tremendously.
aircraft. The unit, supplying low pressure Clemence G. Smith, Missionary
air, is especially suited to engine starting, Manaus, Amazonas, Brasil, S. A.
cabin air conditioning and actuation of
electrical generating equipment for * Perhapsourreaderswillremem-
groundoperationsoftheaircraft. ber the note from Clemence Smith

which appeared in the "Air Mail" col-
umn of our February 1958 issue. Mr.
Smith is a missionary to the Indians of
northwestern Brazil, and we thought
this word from our far-away friend
would be of interest, too. We'd like to
run a picture, but those he enclosed
were a bit too fuzzy for satisfactory re-

production. Ve've asked Mr. Smith to
12700____________ AVENUE,_DETROIT_1_,_MICHIGAN_ send along another shot, together with

the negative, for possible inclusion in
the magazine in the near future.-THE

16 
A1RFORCEagazin EDITOARS
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OPI.EVE I.I A I.
relayed on teleprinted tape

At U.S. Army field communications centers, Kleinschmidt torn tape relay
units send, receive, retransmit messages to widely-dispersed commands

"Getting the word" from top command to outlying in cooperation with the U. S. Army Signal Corps,
units in the field can create a communications the unit's applications include telemetering, inte-
traffic jam. This compact relay unit solves the grated data processing, torn tape communication.
problem. It quickly, accurately, automatically In recognition of Kleinschmidt's high standards of
numbers and prints each message as it simultane- performance, equipment produced for the U. S.
ously relays another message to one or 100 re- Army is manufactured under the Reduced Inspec-
ceivers in the communications network! Developed tion Quality Assurance Plan.

KLEINSCHMIDT4
DIVISION OF SMITH-CORONA MARCHANT INC., DEERFIELD, ILLINOIS
Pioneer in teleprinted communications systems and equipment since 1911



What's New With RED AIRPOWER
Here's a summary of the latest available information on Soviet air intelligence.
Because of the nature of this material, we are not able to disclose our sources,
nor document the information beyond assurance that the sources are trustworthy.

Russia's heavy-duty, all-weather fighter, the YAK-25, a fighter division. Pokryshkin was the man who introduced
soon will appear in satellite air forces. The bulb-nose, two- the lead-man-wingman concept to the Red Air Force.
man twin jet, which resembles the French Vautour in many Following the war he went to the Frunze Military Academy,
ways, is destined shortly for the Czechoslovakian and Polish then he was appointed an Inspector of Fighter Aviationi.
Air Forces. NATO code-named Flashlight, the YAK-25 is After that, he was elected to the Supreme Soviet.
capable of revving up to 700 miles per hour. In addition to 0 * I

37-mm. cannons, it carries a tray of air-to-air missiles. The Russia now has three Chief Marshals of Aviation. Latest
tray is let down beneath the fuselage during firing, and to receive the distinction is the Commander of the Soviet
then can be retracted. The missiles are heat-seekers, or Air Force, Konstantin Andreevich Vershinin-whose new
infrared guided. title was announced recently in Moscow. The others arc

Pavel Fedorovich Zhigarev, now the head of the civil
Russian airline pilots flying jets ordinarily log sixty hours airline Aeroflot, and Aleksandr Alesandrovich Novikov,

of flight time a month. Pilots of piston-type aircraft log who is more or less retired following eight years in the
some 120 hours per month. Vorkuta concentration camp for past differences with the

Soviet aircraft engines aren't allowed to chalk up many powers that be. He was released in 1954. Zhigarev and
hours between overhauls. The 1,900 hp ASh-82T piston Novikov are both former Red Air Force commanders.
engine in the IL-14 twin-engine transport gets overhauled * * 0
every 800 hours. Similar US engines run up at least twice Recent claims by Soviet spokesmen that Aeroflot has
as many hours between overhauls. "more civil (airline) airplanes in service than any other

Pratt and Whitney turbojets in the Boeing 707s turn in three nations in the world" may not be an exaggeration.
about 800 hours between overhauls these days. The AM-3 Aeroflot does many things with airplanes, such as crop-
turbojet used in the TU-104 jet transport is overhauled dusting, fish-searching, and ambulance work, besides haul-
every 400 hours. ing passengers and freight. Its backwoods operations are

* extensive through much of Siberia. Therefore, it may well
More emphasis is being put on technical training in the have the giant air fleet claimed. Further, much of the Soviet

Soviet armed forces. At the end of World War II, there civil air fleet appears to be on the ground most of the time
was one engineer or technician for every 4.2 officers. Today simply because Aeroflot's aircraft utilization is very low.
the ratio is one engineer or technician for every 1.5 officers. In terms of passenger hauling it still ranks far behind
Figures are not available for the Red Air Force alone. the airlines of the US, which carried thirty-eight million

.* . passengers last year. Aeroflot gives out no figures on this
During World War II the USSR produced two top score, but counts of aircraft taking off and landing at

fighter aces whose names became household words across Moscow and elsewhere make it appear that the Russian
Russia. Interestingly, both have done quite well since- airline carries only about ten million people a year. In the
listing among other attainments membership in the Su- US American, Eastern, and United each carry about seven

preme Soviet, Russia's Congress. million passengers per year.
Ivan Nikitovich Kozhedub is a Major General of Avi- a 0 .

ation in the Soviet Air Force and a Deputy Inspector of Russians have been giving much attention to improving
Fighter Aviation. Born in Sumy province in 1920, he their aircraft production techniques by the increased use
became a pilot while a member of DOSAAF, a Soviet of extrusions, pressure shaping at high temperatures. They
flying organization for youth. He took formal air force have on hand at least two different kinds of extrusion
flight training in 1941. For a time he was a pilot instructor presses. These turn out flat-ribbed structures or circular
and later fought on the Belorussian front, where he was forms that can be cut lengthways, flatted out, and used
credited with shooting down sixty-three enemy aircraft. for structural purposes.
He came out of the war a full colonel and was sent to a * n

the command faculty of the Zhukovsky Air Academy in East Germany's aviation industry appears to be coming
Moscow. During the Korean War he commanded a MIG-15 along by leaps and bounds. It may soon offer a stiff chal-
fighter division and in 1954 was appointed a Deputy In- lenge to Russia's own. The new East German BB-152 jet
spector of Fighter Aviation. He has been elected a deputy transport has looked extremely impressive in early flights,
to the Supreme Soviet three times, and is a three-time according to information from behind the Iron Curtain.
"Hero of the Soviet Union." The plane can carry seventy-two tourist-class passengers a

Aleksandr Ivanovich Pokryshkin is credited with shooting distance of 1,240 miles at an average cruising speed of 500
down fifty-nine enemy aircraft in World War II. He flew miles an hour.
a total of 560 missions, of which 156 developed into aerial Russia's highly publicized TU-104A, by comparison,
battles. Pokryshkin was born in 1913 in Novosibirsk. hauls seventy passengers 1,500 miles at about the same
Drafted into the Red Army in 1932, he attended the Avi- speed but at a higher operating cost. The TU-104A has
ation Technologist's School at Perm (formerly called much greater airframe weight and consumes considerably
Molotov). He remained in the Air Force and in 1942 be- more fuel.
came head of a fighter squadron with the Fourth Air The BB-152, it is said, can take off in less than 3,500
Army at Stalingrad. Near the end of the war he took over feet-remarkable by any standard.-END
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The nation's new air-borne missile launcher
The new B-52G, now in operation with the Strategic eight-jet B-52G carries supersonic Hound Dog missiles
Air Command, brings a new dimension and unprece- for in-flight launching toward targets several hundred
dented mobility to the missile field. miles away.

Besides its regular load of nuclear weapons, the The B-52G is the most versatile long-range weapon
system in the U.S. arsenal. It is now, and for years
will continue to be, a proved retaliatory defense weapon
not dependent upon foreign bases. It is also a proved
weapon system that combines accurate long-range
guidance with mission recallability and supersonicRCR. weapons delivery.

The world's longest rangejet, the B-52G can span
oceans and return to bases in the U.S. without refuel-

ing. On a single retaliatory defense mission each B-52G
embl strikc %veral targets thousands of miles apart.

Hound Dog missile in position under B-52Gin 0a. n o r m s n -s m



Flying brains need
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clear heads

... and keeping them "thinking" clearly
is the job of the Hughes Field Engineer. Invariably
you'll find him in the company of top armed services
and aircraft manufacturer's personnel. As in the photo
at far left, his laboratory is in the field, evaluating a
highly advanced Hughes Electronic Weapons System.

Drawing on a firm base of training in the total sys-
tem, he judges and evaluates its performance. One of
his key jobs is suggesting basic modifications. Simul-
taneously, he maintains close liaison with Hughes
manufacturing groups to insure the highest standards
of reliability.

The Hughes Field Engineer is typical of engineers
and scientists throughout the Hughes organization.

NETWORK SYNTHESIS isOne of the inay areas of study at With them all, reliability is a touchstone to judge the
Hughes Research and Development Laboratories. This work value of every project.
includes lumped and distributive parameter systems, both
passive and active. It's so at Hughes Ground Systems Division, for

example, where engineers and scientists are now ex-
ploiting a major breakthrough-3-D radar...a new
development that is probably one of the most signifi-
cant progress steps since radar itself was discovered.

And it's so at Hughes Products, where advanced
work is being done on a variety of automatic control
systems, microwave tubes and new semiconductor
devices.

In every Hughes activity you will find reliability is
of prime importance. Hughes has delivered over $2
billion in electronics systems and components... all
built to assure maximum usefulness under even the

TESTINGTME TLSTLRS- Atghes Advanced Elecironics most severe operating conditions. Their reliable
TESTINGanc Tis TETasA Hughes Advance Electronicsatsa

Manufacturing Division, test equipment designed and built performanceisaprimereasonforHughes'statusas
for Hughes Weapons Systems is often as sophisticated as one of the world's largest producers of advanced
the systems themselves! electronics.

The West's leader in advanced ELECTRONICS

---------------------------------------
I HUGHES AIRCRAFT COMPANY

Culver City, El Segundo, Fullerton,H U G H ES Newport Beach and Los Aneles. California;

I Tucson, Arizona
-----------------------------

@©1959, HUGHES AiRCRAFT COMPANY



opment of second and third genera-
tion strategic, tactical, and' air de-
fense missiles.

Significant, too, is the potential
performance of storable combina-
tions.Research points to energy yields
as high as 400 seconds of altitude
specific impulse-performance 20 per-
cent higher than that of today's com-
binations. These high-energy yields
will offer new capabilities and greater
flexibility for America's scientific and
military programs.

Stepping stones to Space

Rocketdyne has designed and built
much of today's operating hardware
in the high-thrust rocket field. En-
gines by Rocketdyne power most of
the military and scientific projects

"MISSION ACCOMPLISHED:
DEPARTING LUNA 2205 ZEBRA"
This message, flashed across a quar- tions in all production and experinmen-
ter-million miles to Washington, D.C., tal engines. The results prove that to-
will be awaited anxiously by millions. day's storable fuels and oxidizers have

Buteventhenourfirst expedition to these important capabilities:
the moon will still face its most cru- (1) High performance, even after
cial test-the journey home to earth. months or years of storage; (2)

The success of that trip will depend Stability over a wide temperature
in large part on rocket propellants- range, permitting storage in missile
fuels and oxidizers that will have been tanks without rigid environmental
stored for days in the tanks of the controls; (3) Dependable perform-
expeditionary vehicle and yet will re- ance, predictable even at extremes of
spond instantly when needed. heat and cold; (4) Instant readiness

Storable liquid propellants is one of for firing at any time during the stor-
the fields in which Rocketdyne has age period; (5) Energy yields equal POWER FOR AMERICA'S MISSILES
anticipated the future. For more than to or higher than those of conven- Thrust chaiber production
ten years, its propellant chemists have tional propellant combinations. line for Thor and Jupiter
been studying, engineering, and test- . . at Rocketdyne's Neosho,
ing combinations of storable fuels and Second-generationmissiles Mo., facilitymoves smoothly.
oxidizers for greater storability and The tests also prove that engines
higher energy. developed forconventional propellants sponsored by Air Force, Army, and

can be converted to storable combina- NASA. This experience now becomes
StorabilityPLUShighenergy tions rapidly and inexpensively-a the point-of-departure for tomorrow's
Rocketdyne has tested these combina- significant consideration in the devel- journeys into the unknown.

FIRST WITH POWER ROCKETDYNEK
A DIVISION OF NORTH AMERICAN AVIATION, INC.



Claude Witze
SENIOR EDITOR

Watches and Weapon Systems angelo proposal, he told the subcommittee headed by Rep.
F. Edward H6bert, was "unwise and unsound." Mr. Stratton

WASHINGTON, D. C. submitted that the amendment was based on a false assump-
This may be hard to believe, but it is a fact that one of tion, that the employment of former officers by defense

the menaces to the defense program today is an unsigned industries is necessarily evil, a "detriment of the govern-
letter received by a congressman. The letter complains ment, the taxpayers, and the defense program as a whole."
about the brands of watches sold at the Fort Myer (Va.) This matter of the assumption of evil is one that deserves
Post Exchange. increasing attention. There is a disturbing tendency both

The representative, who is Alfred E. Santangelo of New in Congress and the press to ignore the fact that today's
York, also has read a book called USA, Second Class Power? defense industry is a partner in the defense effort. Also
and studied a few lists of retired military officers who now ignored is the truth that officers of general and flag rank
work for defense industries. On the basis of this assorted are approved by the Senate before they are given positions
literature he offered an amendment to the fiscal 1960 De- of trust in the armed forces. That their integrity should be
fense Department Appropriation Bill that would have forced challenged after they shed the uniform is almost incredible.
contractors to fire retired military officers of general or flag And the "facts" are wrong.
rank who have been out of uniform for less than five years. One example of this is the insistence of Mr. H6bert that

Appearing as a witness before the Subcommittee for retired pay of the military is what he calls "federal money"
Special Investigations of the House Armed Services Com- that comes out of the taxpayer's pocket, just like his com-
mittee, Mr. Santangelo- faced some incisive queries from mittee's expense account. This simply is not true, and it took
John J. Courtney, the committee's able counsel. Under Mr. another member of the Armed Services Committee, Rep.
Courtney's intelligent pressure, the record now shows that Paul J. Kilday, to make it clear that retired pay belongs to
the amendment was a reckless proposal. Consider the mat- the officer. It is his money and is considered part of his
ter of the watches: earned income. This factor is given weight in the determi-

Mr. Courtney: . .. what is your conclusion . . . as to nation of military salaries.
whether or not anyone is being favored in the purchasing Here is another example. In the Washington Daily News,
of watches for PX resale? Ed Koterba, a columnist, recently went into a frenzy over

Mr. Santangelo: All I can state is the fact that there are what he called "lavish parties" that are "financed by the
three types of watches which are being sold, to the exclu- taxpayers." He said the tabs usually are picked up by re-
sion of others. tired generals on the payroll of defense contractors. Then,

Mr. Courtney: Well, do you have any conclusions as to according to this reporter, the company "tacks the expenses
whether or not there is improper influence or any coercion of the lush party to the cost of its defense contract."
of any kind leading to the facts which you have found, and This, too, is not true, as the comptroller of any defense
which you accept as correct? plant can testify. Entertainment is not an allow'ble cost

Mr. Santangelo: I wouldn't make that statement, except on a defense contract and never has been. \Vht is spent
the statement that there are three watches which are being on entertainment comes out of money that otherwise would
sold in preference to any other watches. go into the stockholder's melon. And, if Koterba and Mr.

There went the case in a puff of smoke. The congress- Hbert will continue the research, they Nill find that de-
man had no evidence that the watches sold by the PX were fense industries have melons that are far smaller in propor-
put there, as he was told by "anonymous people," by mili- tion to sales than those of nondefense industrics.
tary persons who were obtaining special consideration for And while we arc on the subject of what defense con-
"certain companies." tractors do with their legitimate profits, it -is fitting to point

Mr. Santangelo's interest in watches at the PX would be a finger at the new $10 million John Jay Hopkins Labora-
a little funny if it were not for the fact that his apprehen- tory for Pure and Applied Science, just dedicated at San
sion led him to offer the Appropriation Bill amendment, Diego, Calif., by General Dynamics Corporation. The $10
which failed by only a single vote. Had it passed and million is not taxpayer's money despite the fact that Gen-
stayed in the law, it would have created untold havoc in eral Dynamics is predominantly a defense industry. The
much of our defense industry where experienced military laboratory will be used for research work on atomic projects
men are making valuable contributions to the development that are aimed at improving the American economy. It rep-
of weapon systems. Because of Mr. Courtney's skill, Repre- resents American capitalism in action. It is an important
sentative Santangelo turned out to be an excellent witness weapon in the cold war.
for the defense. The only lament that is left is the pathetic There are several bills already before Congress that seek
coverage given in the press, which had screaming head- to curb, to one degree or another, employment of former
lines to announce the Santangelo effort in the House but military officers by defense industries. The H6bert hearings
ignored almost entirely his appearance before the commit- presumably will help Congress decide what to do about
tee, where the real weakness of his position was exposed. them. The chairman has declared that he has no precon-

Another New Yorker, Rep. Samuel S. Stratton, also ceived ideas of what the facts may be regarding the ethics
helped keep matters within the bounds of reason. The Sant- (Continued on page 27)
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NEW AMPLIFIER CUTS NOISE

TO BOOST RADAR RANGE 40%

This new solid-state parametric amplifier made possible the

reception of Pioneer IV signals through more than 407,000milesof

space. Because the easily tuned amplifier cut receiver noise to a mere

whisper, General Electric's tracking station accomplished the feat

-A1t- using a standard 18-foot dish antenna. This was four days after

blast-off, withthe satellite transmitting a signal of less than two

tenths of awatt.

Since that time, G-E parametric amplifiers have been applied to

existing radars and have reduced input noise 6 db-equivalent to a

400o transmitter power increase or a 40%o addition to effective range.

Achievements such as this continue to prove General Electric's out-

standing technical competence in defense electronics.

PVogress Is Our Most mpor/antPhaodud

GENERAL* ELECTRIC
DEFENSE ELECTRONICS DIVISION

HEAVY MILITARY ELECTRONICS DEPARTMENT

SYRACUSE. NEW YORK



COMPUTATION FOR THE SPACE AGE
EXPEDITIONS INTO SPACE FOLLOW TRAILS BLAZED BY COMPUTATION SPECIALISTS. IN THIS HIGHLY

.SOPHISTICATED TECHNOLOGY, BURROUGHS CORPORATION'S DEMONSTRATED COMPETENCE RANGES FROM

BASIC RESEARCH THROUGH PRODUCTION TO FIELD SERVICE AS PROVED BY PROJECTS SUCH AS THE AIR

FORCE ATLAS. BURROUGHS CORPORATION IS EQUIPPED BY ABILITY AND ATTITUDE TO FUNCTION AS A

TEAM MEMBER-A CLEARCUT RECOGNITION THAT EVEN IN THE REACHES OF OUTER SPACE, THE SHORTEST

DISTANCE BETWEEN TWO POINTS IS SINGLENESS OF PURPOSE APPLIED TO MUTUAL OBJECTIVES.

Burroughs Corporation
NEW DIMENSIONS / in computation for military systems"



ELECTRONIC LIFE PRESERVERS FOR THE MISSILE AGE
They're known as countermeasures. passive countermeasures, which record Distant Early Warning radar network

To you, they could represent the hostile electronic activities. in the Arctic, is also an ITT assignment.
difference between life and death. Hundreds of ITT scientists and tech- Countermeasures Come First

Their job: to make missiles miss. nicians, specialists in fields such as
Active countermeasures may jam the physics, astronautics, electronics, chem- The potentiality of missile warfare is a

radar which guides a missile. Or blind istry and metallurgy, are devoting their fact we must face squarely, realistically

its electronic eyes. Or deflect it from its energies to the job. and quichly. Countermeasures must be

course. Or help seek it out and destroy At their disposal are the facilities of on call. ITT will help to get them there

it-miles from its target. 101 growing research and manufactur- in time.

ing plants.
They Cannot Wait Many Other Big Jobs

If an attack ever comes, there are only Countermeasure development is one of
minutesinwhichtoact, the many areas in which ITT is engaged

ITT is one of the companies holding for the defense of the United States.
the stop watch. Guiding, controlling and testing mis-

More than 15 years ago, in fact, the siles-todefendtoretaliate-isanother
DepartmentofDefenseanticipatedmis- vital area of activity. Still another is
silewarfareandassignedtheITTSystem the creation of a split-second global
to the development of countermeasures. communications system for the Strate-

Sincethen,manyhavebeenperfected. gic Air Command. And the develop- .. the largest American-owned world-wide
Others are now beihg tested. Still others ment of earth satellites is another- electronic and telecommunication enterprise,
are being rushed to completion. Some The all-important job of operating with101researchandmanufacturingunits, 14
are active countermeasures. Others are and maintaining the DEW Line, our operating companies and 130,000 employees.

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 Broad Street, NewYork 4, N.Y.

ITT COMPONENTS DIVISION * ITT FEDERAL DIVISION * ITT INDUSTRIAL PRODUCTS DIVISION * ITT LABORATORIES * INTELEX SYSTEMS INCORPORATED

AIRMATIC SYSTEMS CORPORATION * KELLOGG SWITCHBOARD AND SUPPLY COMPANY * ROYAL ELECTRIC CORPORATION * FEDERAL ELECTRIC CORPORATION

AMERICAN CABLE & RADIO CORPORATION * INTERNATIONAL STANDARD ELECTRIC CORPORATION * INTERNATIONAL ELECTRIC CORPORATION

ITT COMMUNICATION SYSTEMS, INC. * LABORATORIES AND MANUFACTURING PLANTS IN 20 FREE-WORLD COUNTRIES



AIRPOWER IN THE NEWS CONTINUED
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This is General Dynamics Corporation's John Jay Hopkins Laboratory for Pure and Applied Science in San Diego, Calif.
It was built ata cost of$10 million. Themoneycame out ofcorporate profits;it is aninvestment bythe stockholders.

of ex-officers in these positions. He says he islooking for the military code of ethics which applies to retired officers as
facts and that he wants to start "pullinghack the shroud well asto those in uniform.
to get alook at the truth." This indicates that the truth may Speculation at this writing is that there will bea mini-
be dead, which is adistinct possibility unless the contribu- mum of restrictive legislation recommended by the com-
tions of former military men, and ther corporations, are mittee, although it may be accompanied byan "H6bert
made clear on the record. Code of Ethics" that will define some of the gray areas.

One of the best early witnesses in this regard was the If this is the result, it will berecognition ofthe contribution
more-or-less unpopular Vice Adm. Hyman Rickover, who being made to the defense effort by retired military officers
refused to give out alist of names of persons, once of the on industry payrolls. This has been emphasized by noless
military services, with whom he had discussed atomic a person than Defense Secretary Neil H. McElroy, who put
power projects. To doso, he told thecommittee, could it on the record that "retired officers of our military services
result in injustices. have done very good work in behalf of defense production."

The Admiral won support for this thesis from Rep. Mel- He called for protection of their right to fill these jobs,
v in Price, who believes that ifan applicable idea is gen- which is the same as the right of every other citizen.
crated in some facility such as the new General Dynamics It is interesting that Mr. H6bert, onat least one occasion,
laboratory in San Diego the snappy sailor who built the has traced the genesis of his inquiry back to the White
atomic submarine should know about it. And, ifhe istold House. There, President Dwight Eisenhower, who once
by anex-military man now on the General Dynamics pay- was President of Columbia University while on retired mili-
roll, that is not an evil thing. It may be the best thing and tary status, made his famous remark about a"munitions
it does not constitute "pressure," if anyone in his right lobby" operating in Washington. According to Mr. H6bert,
mind possibly can conceive of swaying the mind of Hyman it was that unkind remark that made the Santangelo amend-
Rickover. ment such alusty young threat when it was born on the

It appears that the entire idea that legislation is needed House floor.
has grown out of false assumptions, spiced by misinforma- This illustrates the importance of using carefully chosen
tion, some ofit out of anonymous letters. There is agenuine words in this town and making sure, at every opportunity,
danger that in passing new laws we will burn down the that the facts are straight. The formula for the present sit-
house in order to eliminate acouple oftermites. Testimony uation included adirty label, reckless charges out of a
presented in the first week of hearings indicates that De- popular book, and anonymous letters and ageneral low
fense Department officials, represented by Deputy Secre- state of intelligence on the whole subject of weapon sys-
tary Thomas S. Gates, Jr., and men now in uniform believe tems and how they are sold.
the existing regulations are sufficient. Adm. Arthur W. That the outcome could result invast injustices and
Radford said he could not recall asingle instance in which major damage to the defense effort, so far is the only
a retired officer tried to influence his decisions improperly. proven fact. The Fort Myer PX still sells only three types
This means he has not seen any violations of the law or the of watches.-Exo
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Advance Registration Closes August 10

AFA's 1959 National Convention
and Aerospace Panorama
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AFA's AEROSPACE PANORAMA-Nation's big~est display ofrnewvAir Force weapons and equipment.
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Top Speakers

HON. JAMES GENERAL GENERAL LT. GEN. LT. GEN. MAJ. GEN.
H. DOUGLAS THOMAS D. SAMUEL E. BERNARD A. WILLIAM WINSTON P.

Secretary of the WHITE ANDERSON SCHRIEVER E. HALL WILSONAir Force Air Force CommanderofAMC Commander Commander Chief,Awards Luncheon Chief of Staff Industry Briefing of ARDC ofCONAC AF Division, NGBSpeaker Aerospace Banquet Speaker Industry Briefing Reserve Seminar Reserve SeminarSaturday noon, Speaker Friday, Speaker Speaker SpeakerSeptember 5 Friday night, September 4 Friday, Thursday, Thursday,
September4 September 4 September 3 September 3

The Program Something Special for Everybody!
AFA's 1959 Convention program offers something special for everyone attend-

WEDNESDAY-SEPTEMBER 2: ing. There will be a classified briefing for industry, a seminar for Reservists and
Guardsmen, business sessions for AFA leaders, a symposium for everyone, and a

12:00 N Finish of Ricks Flight series of luncheons, banquets, and receptions.

6:00 PM AFA Directors Meeting The biggest, most colorful Air Force Reunion ever held will climax the Con-

8:00 PM AFA Leaders Meeting vention Saturday night, September 5, at the world-famous Fontainebleau Hotel.
For the thousands who received their World War II training in Miami Beach,
this will be a "homecoming"; to others, it will be an opportunity to renew thou-

* THURSDAY-SEPTEMBER 3: sands of service friendships in one of the best vacation spots anywhere in the

9:00AM Reserve Forces Seminar country.

12:00 N AFA Honors Luncheon
Complete, Attach Payment, and Mail to AFA, Mills Bldg., Washington 6, D. C.

3:00 PM 1st AFA Business Session

7:00 PM Panorama Reception
ADVANCE REGISTRATION FORM FOR 1959 AFA CONVENTION

* FRIDAY-SEPTEMBER 4:
N AM E ......... .................................... RA N K, IF M IL ....

9:00 AM 2d AFA Business Session TIL1 T IT LE .. . . ...................................................... . . . . . .
9:30 AM 1st Industry Briefing*

11:30 AM Industry Buffet Luncheon* AFFILIATION .....................................................

2:30PM 2dIndustryBriefing* ADDRESS .......................................................

2:30 PM 3d AFA Business Session CITY & STATE ......................................................

7:30 PM Aerospace Banquet
Identify me with the following group in the Attendance Record:

*SATURDAY-SEPTEMBER 5: ( )INDUSTRY ( )GOVERNMENT ( ) AIR FORCE ASSOCIATION
( MILITARY ( ) EDUCATION ( )PRESS-RADIO-TV

9:00AM Air Force Symposium I
12:30 PM Awards Luncheon

1 Check the type registration desired, attach payment and mail to AFA: I
7:00 PM Air Force Reunion ( ) TOTAL REGISTRATION .... .................. . ... ...... $25.00

(Includes tickets to all Convention events)

SUNDAY-SEPTEM BER 6: ( ) BASIC REGISTRATION ................ ............ . ...... . $ 7.00
(includes credentials, meetings, Panorama Reception, but not tickets

12:00 N Panorama Open to Public to the following events)
{ ) AFA Honors Luncheon ( $ 5 - $ .... I..

*Not included in registration fee- I ( )Aerospace Banquet @?i $10 - $ ...
separate registration required. Note U ( )Awards Luncheon @ $ 6 - $ ... .I.
the two types of registration-TOTAL ( )Air Force Reunion (t-t $ 7 - $ . .. I.
and BASIC. Basic is for persons who TOTAL DUE $ . . ....
can attend for only one or two days.--... ......... .--.
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AERONCA TARGET MISSILES PERFORM

A VARIETY OF MISSION PROFILES ...

WITH SUBSTANTIAL ECONOMY

The adage "practice makes perfect" keynotes today's concept of missile

warfare. Against supersonic targets, there isn't time for "the second barrel".

POGO-HI Therefore, extensive operational testing of air defence systems . . . and
(II E3c) training programs for personnel who operate them . . . must be conducted

to assure national preparedness.

To accomplish this requirement at minimum cost, Aeronca has developed

two expendable, lightweight, high-performance target systems under the

Design-Tool-Produce envelope concept. These proprietary missile programs,

the P-106 and P-107, are designed for supersonic performance and accurate

scoring at all required altitudes, speeds and ranges. And their production

cost is projected to be substantially less than any current

target missile system!
P-107 Another Aeronca-produced missile project is Pogo-Hi II E3c. Ground

AIRLAUNCHED launched to high altitudes, this target utilizes a radar reflective parachute

and an infrared emitter package. It is used as "bait" for such current projects

as Nike, Talos, Sidewinder and Falcon.

With integrated Design, Tooling and Pro-
duction capabilities, Aeronca can produce
weapon systems envelopes at either prime
or subcontractor levels.

.A RWORICA manufacturing corporation
GROUNDLUNCHED 1720 GERMANTOWN ROAD * MIDDLETOWN, OHIO

Operational expansion has created openings for additional senior engineers. Write to W. W. Gordinier Personnel Manager.



FLIJGHTJLINES
The Mach 2 Republic F-105 fighter bomber took a giant 1927, Wiley Post in 1933, and Lt. Gen. James H. Doolittle,

step toward joining the operational Air Force on June 16. in 1949.
Four of the new aircraft, which have been under develop-
ment since 1953, flew in to Seymour Johnson AFB, Golds- The Civil Air Patrol is on the move. After thirteen years
boro, N. C., where they are the nucleus of the 834th Tac- at Bolling AFB, Washington, D. C., CAP headquarters is
tical Fighter Squadron. shifting to Ellington AFB, southeast of Houston, Tex., a

The four Thunderchiefs, led by Brig. Gen. Joseph Moore, move contemplated since administrative responsibility for
Commander of the 4th Tactical Fighter Wing, flew up from CAP was transferred from USAF Headquarters to CONAC
Eglin AFB and performed for a crowd of several thousand last January. About eighty-five Air Force people and some
at Seymour Johnson before landing at the field. thirty civilians will be involved in the relocation.

Maj. Gen. D. W. Hutchison, Commander of Ninth Air
Force, Shaw AFB, S. C., delivered a short address wel- The largest passenger plane in the world, the Russian
coming the F-105s to Seymour Johnson. TU-114, made the first nonstop flight from Moscow to New

The 334th will be the second squadron to fly the multi- York on June 28, covering 5,092 miles in eleven hours and
purpose Thunderchief. The 335th Tactical Fighter Squad- six minutes at an average speed of 460 mph. On board
ron has been conducting a high-priority operational test were thirty-one crew members, thirty passengers, including
program on the F-105. Some 750 pilots and ground crew- Soviet First Deputy Premier Frol R. Kozlov, the plane's
men are taking part in F-105 transition training at Seymour designer, Andrei N. Tupolev, and three USAF flyers who
Johnson. helped with navigation and communications. The four-

W r Wi le PI t eIn'.

Capitol Hill conversation: Chairman Richard Russell Paris ceremony: Lt. Col. James Jabara, right., Ist Lt.
of Senate Armed Services Committee, AF Secretary Chris Jensen present F-104 model to widow of French
James Douglas, Lt. Gen. "Rosie" O'Donnell. Senators aviator Louis Bleriot on fiftieth anniversary of his his-
approved fourth star for PACAF commander O'Donnell. toric first flight across English Channel on July 25, 1909.

The June 16 flyin marked the last leg in preoperational engine turboprop plane took off from Moscow with a
testing for the F-105. It is expected to be a fully opera- weight of 370,000 pounds. Its wing span is 167 feet,
tional airplane by the end of the year. length 177 feet, height fifty-two feet. At the request of the

State Department, the Port of New York Authority waived
Maj. Andre Edouard Turcat, chief test pilot for Nord its noise-test regulation to permit landing.

Aviation, won the 1959 Harmon International Aviation
Trophy for the world's outstanding flyer. Major Turcat, a The Federal Aviation Agency reports that air traffic at
veteran of the Berlin Airlift, became the first pilot to ex- airports and along airways hit an all-time high in 1958. At
ced Mach 2 in a ramjet-powered experimental plane, the the 213 control towers operated by the FAA there were
Griffon 02, in a flight from Istres AFB, France, last October 26,599,719 landings and takeoffs, a six percent gain over
29. The 1958 Harmon Trophy was presented to USAF Gen. 1957 traffic. The busiest airport in the world is still Chi-
Curtis E. LeMay for his record-breaking nonrefueled KC- cago's Midway, with 397,765 itinerant operations in addi-
135 trip from Westover AFB, Mass., to Buenos Aires in tion to local traffic. Second most active was Los Angeles,
November 1957. A Frenchman, Lt. Col. Georges Pelletier- with 296,730 operations, and Dallas, Tex., was third with
Doisy, was the first winner of the Harmon award in 1926. 280,753. A complete report of 1958 operations, "FAA Air
Among other winners have been Charles A. Lindbergh in (Continued on page 33)
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USAAC .ySymbol of teamwork
with American Industry

The UNITED STATES ARMY AVIATION CENTER at Fort Rucker, Alabama is the focal
point of most Army aviation activities. Here at the Army Aviation School, aviators
advance in aeronautical skills essential to providing organic aviation to the battle-
field commander. The Aviation School develops doctrines, procedures, tactics and

techniques relating to the operation and employment of organic Army aviation-
including Army transport aviation in joint operations, up to and including the
group level; medical evacuation, unilateral Army airborne and amphibious oper-

ations and operations involving logistics support by Army transport aviation.
Tenant activities at Fort Rucker include the Army Aviation Board, the Army

Transportation Aircraft Test and Support Activity, and the Army Signal Aviation
Test and Support Activity-combining to provide the U.S. Army Commander with
the most effective organic aviation support possible.

To assist in its diversified task, the United States Army Aviation Center con-
tracts with industry to supply the maintenance of the many aircraft required in its
vast training programs. For the third successive year, Haes Aircraft Corporation

has been selected for this teamwork.

RESEARCH, DEVELOPMENT, AND TECHNICAL PERSONNEL
are needed by Hayes Aircraft Corporation to participate in
modern weapons system and component design and manufacture.

With more than 10,000 employees, Hayes is currently active in
both missile and aircraft production and is conducting research
and development in many diverse fields. We welcome your in-

quiries. For further details, write to Personnel Director, Depart-
ment 405, P.O. Box 2287, Birmingham, Alabama.

ENGINEERS DESIGNERS AIRCRAFT CORPORATION
TECHNICAL PUBLICATIONS

MANUFACTURRSAMAAM
MANUFACTURERS



FLIGHT LINES CONTINUED

Traffic Activit\," has bni compiled b% the FAA and is Far left: Maj. Gen.

axailable for 40- from the Governient Printing Office, Don RP. O.tramler.
Washington 25, D. C. The FAA, with the help of the CAP, Director, replacing
will survey 750 airports this summer to obtain air traffic Navy RearAdm.
information for its Traffic Forecasting Project. John R. Clark, effec-

tive October 1. Left:
Gcn. Frank F. Ever-

AwelltraveledNorthropSM-62Snarkwasfiredovera est, former CinC,
thousand miles of the Atlantic Ocean on July 2, and then LSAFE, the neN

returned to its Cape Canaveral launching strip after four L Commander of TAC.

and a half hours of guided flight. This particular Snark
was a veteran of two tests made earlier this year. The Keith K. Compton, Horace M. Wade, David A. Burchinal,
600-mph Snark, capable of carrying a nuclear warhead, James F. Whisenand, Glen W. Martin, William M. Momyer.

can zigzag and dodge enemy missiles during flight. Brigadier general: Norman L. Callish, Clair L. Wood,
James R. McNitt, Robert S. Brua, Charles H. Morhouse,

Larson AFB, Wash., has been selected as a base for the Theodore C. Bedwell, Frederick Bell, William G. Lee, John
Titan ICBM. Titan bases will also be constructed at Lowry N. Ewbank, Harold K. Kelley, Henry C. Huglin, Robert

AFB, Denver, Colo.; Ellsworth AFB, S. D., and Mountain F. Burnham, Clyde Box, Irving L. Branch, John S. Samuel,
Home AFB, Idaho. Henry C. Newcomer, Frederic C. Gray, John A. Pechuls,

Atlas missiles will be based at Francis E. Warren AFB, Horace D. Aynesworth, William E. Elder, John A. Rouse,
Wyo.; Vandenberg AFB, Calif.; Schilling and Forbes AFBs, Theron Coulter, Gladwyn E. Pinkston, James B. Tipton,
Kans.; Offutt and Lincoln AFBs, Neb.; and Fairchild AFB, John A. Dunning, Milton H. Ashkins, Harvard W. Powell,
Wash. Gilbert L. Pritchard, Reginald J. Clizbe, Joseph A. Cun-

ningham, Dorr R. Newton, Thomas R. Ford, Walter R.
SHIFTS: Malcolm A. MacIntyre, Under Secretary of the Graelman, Charles H. Terhune, Harold E. Humfeld, Sel-

Air Force since 1957, is resigning to return to his New mon W. Wells, William T. Seawall, George S. Brown,
York law practice, it is widely but unofficially reported. Grover C. Brown, Seth J. McKee, Loran D. Briggs, John
He would be replaced by Dudley C. Sharp of Houston, C. Meyer, Jack J. Catton.
Tex., who was Assistant Secretary of the AF for Materiel
from 1955 until last January. STAFF CHANGES. . . . Maj. Gen. William S. Stone,

John W. Crowley, Jr., has retired as NASA director of former Commander of the Eastern Air Force of MATS, at
aeronautical and space research. He was succeeded by his McGuire AFB, N. J., has succeeded Maj. Gen. James E.
deputy, Ira H. Abbott. Briggs as Superintendent of the Air Force Academy, Colo-

Maj. Gen. Reuben C. Hood, who retired as Commander rado Springs, Colo. . . . Brig. Gen. Joseph R. Holzapple
of USAF Headquarters Command in June, will enter Duke has been reassigned from duty as Deputy Director for
University this fall. He plans to get an M.S. in mathematics Operational Forces, DSC/Operations, Hq. USAF, Wash-
and become a college math teacher. ington, D. C., to become Assistant Deputy Commander for

Weapon Systems, ARDC, at Wright-Patterson AFB, Ohio,
Canada has begun to convert its 41,000-man militia into with additional duty as Commander, Detachment 1, Wright-

a civil defense force. Equipment not needed for survival Patterson AFB and Director of Systems Management.
operations will be gradually withdrawn, and the units will Lt. Gen. Robert M. Lee, who was Chief of Staff, UN
keep only small arms and transport and communications Command, and Chief of Staff, US Forces, Korea, was as-
equipment. The civil defense groups will be trained in signed as Vice Commander of ADC at ADC Hq., Ent AFB,
such useful practices as radiation monitoring, traffic con- Colorado Springs, Colo.... Brig. Gen. Chester W. Cecil
trol, demolition, maintenance of law and order during has been relieved as Director of Management Analysis in
emergencies, and civil aid. This may be a good answer to the Office of the AF Comptroller, Hq. USAF, Washington,
the general who said he considers the Reserves good only D. C., to become Assistant Chief of Staff, Comptroller
for answering telephones. (A-6), Hq. PACAF, APO 953, San Francisco, Calif.

Maj. Gen. Robert F. Tate, who was Vice Commander of
The Federation Aeronautique Internationale, at its Mos- Air University at Maxwell AFB, Ala., is now Vice Com-

co% meeting, reelected Jacqueline Cochran as president mander, 5th AF, PACAF, APO 925, San Francisco, Calif.
and Jacques Allez of France as vice president. Miss Cochran ... Maj. Gen. Daniel S. Campbell, who has been in Ankara,
presented USSR plane designer AndreiNikolaevich Tupolev Turkey, as Deputy Director, Combined Planning Organi-
with the FAI gold medal for his work in aviation from zation of the Baghdad Pact, and Chief, US Element Bagh-
1901. Mr. Tupolev presented Miss Cochran with a medal dad Pact, has been assigned duty with the Central Control
depicting the TU-104 jet transport and a dove of peace Group of the JCS as Special Assistant to the JCS for
enclosed in a circle of gold. National Security Council Affairs, in Washington, D. C.

Maj. Gen. Harold C. Donnelly, who is Assistant DCS/
PROMOTION LIST: Approved by the Senate June 30. Plans and Programs, Hq. USAF, Washington, D. C., has
Lieutenant general: Truman H. Landon, Emery S. Wet- been assigned additional duty as Chairman of the US Sec-

zel, Mark E. Bradley, Walter C. Sweeney, Archie J. Old, tion, Canada-US MCC (Military Coordinating Committee).
John P. McConnell. . . . Brig. Gen. William T. Large, Jr., former Commander

Major general: Wendell W. Bowman, Harold H. Twit- of the 706th Strategic Missile Wing (ICBM-Atlas), SAC,
chell, Harry C. Porter, Dale 0. Smith, Robert M. Stillman, at Francis E. Warren AFB, Wyo., has been assigned as
Daniel E. Hooks, Benjamin 0. Davis, Jr., Albert P. Clark, Assistant Deputy Commander, Weapon Systems, Aircraft,
Von R. Shores, Conrad F. Necrason, J. Stanley Holtoner, at Hq. ARDC, Andrews AFB, Md. . . . Brig. Gen. Perry
Lewis L. Mundell, Robert Taylor, III, Robert J. Friedman, M. Haisington, II, has been relieved as Commander of the
Waymond A. Davis, Marcus F. Cooper, Sam Maddux, Jr., 57th Air Division, SAC, to be Commander of SAC's 820th
Frank E. Rouse, Osmond J. Ritland, Beverly H. Warren, Air Division, Plattsburgh AFB. -MICHAEL B. MILLER
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Russian Imperialism - Marxist Style
The following incisive analysis of present-day Russian possible consequences more terrible. For another, the

imperialism, as contrasted with the so-called altruistic relative power of Russia, greater today than ever before,
aims of early Marxist apostles, is excerpted from an article has been tending to exceed the power that we have been
in the New York Times Sunday Magazine, June 28, 1959, willing to muster, on our side, to balance and contain it.
by Prof. Louis J. Halle of the University of Virginia. It We have depended, hitherto, on our exclusive possession
appears here with permission. of nuclear weapons to offset the Soviet superiority in

other forms of armament. Now Russia's acquisition of a

M ORE THAN A century ago Karl Marx published a full nuclear capability tends to neutralize our own capa-
prophetic vision of the future that was not borne bility, inhibiting its use, leaving her with a net superiority

out by the subsequent course of history. The failure of in military power that she did not have before. . . .
his vision to come true confronted his principal intel- If this is a realistic picture of what we confront today,
lectual heirs, the men who had captured Russia, with then the objectives of Soviet policy are not hard to under-
some severe practical problems. They found themselves stand. They are the classical objectives of an autocratically
obliged to keep up the pretense of honoring their Marxist governed empire that has constituted itself the challenger
ideological heritage while making shift, at the same time, in an old-fashioned power contest. They are the objectives
to deal with the world as it really was. of achieving security by first increasing the relative power

The world revolution that Marx predicted was to be an of the state, then forcing changes in the international
uprising of industrial workers everywhere, under Com- status quo that reflect the increase.
munist leadership, against their capitalist masters. Instead, In the politics of power, an international arrangement
the workers, having acquired the power to bargain on is legitimate only as long as it accurately reflects the rela-
terms of equality, have generally reached an accommo- tive power of the participants. When the power relation-
dation with capital that gives them a vested interest in ships change, then the arrangement itself must be corre-
the existing social order. The great majority have conse- spondingly changed.
quently become antirevolutionary and anti-Communist. Our continued presence in Berlin is no longer legitimate
The only way the Communist movement could capture and acceptable to Moscow because it no longer reflects
them today would be by force. the realities of power as Moscow estimates them. Legal

Another of Marx's fundamental misconceptions was agreements have nothing to do with the matter. In Mos-
that nation-states were bourgeois devices, that "working cow's eyes we should now acknowledge the power reali-
men," as he put it, "have no country." He assumed a de- ties by getting out of Berlin. For us not to do so is, in
gree of international class-loyalty that does not exist, and Mr. Khrushchev's language, "unrealistic." From the Soviet
he discounted the fierce national loyalties that do exist point of view, the proper purpose of diplomatic negoti-
in the hearts of working men.. . . ation at this stage is to bring about the change smoothly.

Can we say that Moscow still has as a working ob- But the present Berlin crisis is only one incident in the
jective that world revolution that was the objective of course taken by the Soviet foreign policy that it repre-
Communist intellectuals in another age? It may be that sents. If we continue to allow our power to decline, in
Marx's vision of Utopia is still entertained as a day dream relation to the Soviet power, we shall find ourselves faced
by some Russian Communists. But the men who run with a succession of such crises, deliberately created and
things in Moscow are tough, practical operators, gang timed by Moscow, coming upon us like successive comb-
leaders more than they are intellectuals. Howver profit- ers in a heavy surf. We shall not find it easy to keep our
able they may find it for their own purposes still to in- feet, and if we allow our relative power to decline too
tone in public the old Marxist incantations, they may far we shall, at last, not find it possible.
privately be as cynical as politicians anywhere; and in The answer to this prospect is simple, if not easy.
any case their working objectives are surely of quite a Moscow will presumably refrain from repeatedly challeng-
different order. They are the familiar objectives of a great ing our strategic positions in the world whenever it has
power, to realize its interests and ambitions as one state reason to believe that we have built and are maintaining
in a world of rival states. the power to support them. This power must be more

For ten centuries Russia has been obsessed by military than military power. It must include political and economic
insecurity and the fear of encirclement, as she is still power, and what we might call cultural strength. It must
today. This has impelled her to push the danger away by have a moral basis.
constantly expanding the area under her control. In doing But we should not deceive ourselves with the belief
so she has threatened the security of her neighbors, who that, as an alternative to military power, we can rely on
have repeatedly acted to contain her or to force her some putative spiritual power that does not call for ma-
retraction. aterial sacrifices by us or interfere with our desire to

In a large sense, then, the present "cold war" is simply balance the budget. The military power to back our
a continuation of that long struggle in which the Crimean diplomacy is only one element among others, but it is
War, a century ago, was one incident. The struggle has indispensable. It is indispensable to the achievement of
become more dangerous to us today on two counts. For that international stability from which a peaceful world
one, the development of atomic weapons has made its order might at last grow.-END

34 AIR FORCE Magazine * August 1959



generations of airborne
digita computers (their configurations)

In the photo above, the three ARMA com- A production line unit of ARMA's current

puters have been intentionally deleted. But model has operated in excess of 4000 hours
the cut-outs accurately represent the relative without a component replacement. And the
size of the three generations of ARMA air- 1960 and 1962 versions will have reliability
borne digital computers. factors at least equal to this.

The larger size has been in production With this program of miniaturization,
since 1957. The middle-sized one (a quarter ARMA has made the digital computer truly
the size of today's) will be in production in airborne. ARMA ... Garden City, New
1960. And the micro-miniaturized version in York. A division of American Bosch Arma
the engineer's hand will be operational in Corporation.
1962-only .3 cubic feet in volume.
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It takes more than "know how" to solve major defense production
problems: it takes plenty of production capacity, too. Ve have it: in
equipment alone we count over 1500 major items in one plant. A full
staff of engineers work here in research, design, development and pro-
duction. And there are hundreds of machinists, heat treaters, welders,
forgers, assemblers, riveters, foundrvmen. Clearly, we have the capacity
to handle major projects in whole or in part, at any stage from original
conception to operational assemblies. Contact any American Car and
Foundry sales office or Director of Defense Products, American Car and
Foundry, Division of aCf Industries, Incorporated, 750 Third Avenue, -
New York 17, N. Y. Sales Offices: New York - Chicago - Cleveland -
Washington, D. C. - Philadelphia - San Francisco - St. Louis.

AMERICAN CAR AND FOUNDRY
DIVISION OF ACF INDUSTRIES, INCORPORATED

Products for Defense
For example: Rocket Engine Cases*Missile Ground Support and Installation Equipment

Artillery Shells * Radar Structural Members *Armor Plate * Armored Vehicles

AMERICAN CAR AND FOUNDRY CAN DO ANYTHING WITH METAL



SHOOTINGefTHE BREEZE

Two poems, two introductions, and a new "flat-on-my- rience to Am Fonce/SPACE DIGEST. For the past seven

back" story sit atop our desk spike this month. years, he has been on the sales staff of the Boston Globe,
In case your own kids have let up recently in the produc- covering national accounts. From 1948 to 1952, Mr. Piper

tion of grade school art of one kind or another, and as a was general manager of the Chronicle Publishing Com-
result you have a few free moments, here's something pany, Ipswich, Mass., which published two weekly news-

Sheldon Bermont, the eight-year-old son of a friend, papers. Mr. Morley's aviation experience includes service

penned for us recently: as civilian personnel officer at Orly Air Field, Paris, France,
The moon is a calm and quiet place and civilian personnel officer at Rhein-Main Air Field,
And so the man in the moon has a smiling face. Frankfurt, Germany.
Our earth would really be more fun Mr. Piper is a graduate of Illinois College, Jacksonville,
If people would not scream or run. Ill., and also studied at the University of Oregon and Bos-

Which set of sage observations seemed to suggest, amid ton University. He served for three years in the United
this humid Washington summer, that it might be well to States Army, two of which were spent in the European
catch the first spaceship moonward-to become, in this Theater.

case, a looney astronaut. Then a semiregular contributor
of verse, Everett Scrogin, brought us back to earth rather

abruptly with this four-line R&D report: And here's a novel variation on the old "40,000 feet,
Grandfather said, "If you'd go far, flat on my back" routine. An Air Guardsman we know

You'll hitch your wagon to a star." recently tuned in a Grand Junction, Colo., disc jockey
Ambition's flights are now by rocket- while tooling along high over the Rockies. Finding he had

The problem: Where and how to dock itl a yen to hear his current song favorite, he called the FAA

The introductions come next: station at Grand Junction, asked it to relay for him to sta-
tion KRAX there.

Minutes later, the disc jockey introduced "The Girl on

Stephen A. Rynas recently has assumed the position of Page Forty-four," a special request from Guard jet num-

Director of Industrial Relations for the Air Force Associa- ber so-and-so, the pilot of which was then at 40,000 feet

tion. In this capacity he will direct the Air Force Associa- hearing his record.
tion's Industrial Associate Program and will coordinate
the Association's relations with its Industrial Associate
companies. If you plunged into the blue Mediterranean, B-26 and

Robert C. Strobell, formerly Director of Industrial Rela- all, in November 1944, and a French Navy vessel pulled

tions, has been named Exhibit Manager of the Association. (Continued on following page)
He will direct the rapidly expanding industrial exhibitions
that are held in conjunction with the Air Force Associa-

tion's annual Conventions and other conferences and sym-
posia.

Mr. Rynas was formerly associated with American Avia- .- * -.

tion Publications. In this capacity, he was working with
twelve different publications, including Missiles and Rockets, ..
American Aviation, the World Aviation Directory, and
Armed Forces Management. Before coming to Washing-
ton, D. C., Mr. Rynas was with Allied Chemical Corp., 0
and McGraw-Hill Publishing Co., both in New York City.

A graduate of the City College of New York, he served a

in the Army Air Forces during World War II, and saw
combat in the Southwest Pacific with the Thirteenth Air
Force, flying in B-24s.

In another staff addition, Morley L. Piper has been ap-
pointed New England Advertising Manager with offices at
428 Essex St., Hamilton, Mass. Mr. Piper's position will
enable AIR FORCE/SPACE DIEST representatives to serve
an increasing number of advertisers more effectively.

During the first six months of 1959, incidentally, ad- C-0
vertising sales showed a twenty-two percent gain over the
same periodin1958. "What do you mean-it was only a little sonic boom!"

Mr. Piper brings eleven years of advertising sales expe-
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BREEZE CONTINUED

you out, you may be the object of a
search now being conducted by a
French Navy skipper. The French-
man, Capitaine A. C. Pedez, was con-
manding officer of a French patrol
boat which picked up two Americans
off Corsica one day in November
1944, after their B-26 went in. Capi-HOW DOESYOUR taine Pedez, now living in Normandy,
France, would like to make contactPRESENTFASTENING with the two he helped save. Send
any word to us and we'll pass it along.SYSTEM MEASURE. UP TO

From closer home comes the report
that the 22d Bomb Group holds its

N U C Ltenth annual reunion at the Hotel NewCH UK Yorker, New York City, on Saturday,
August 8. The man to contact for fur-
ther information is Milton Weiner,
635 Madison Avenue, New York 22,
N. Y., phone PLaza 9-6622.

The 91st Bomb Group, with similar
intent, is presently engaged in con-
tacting members across the country.
Persons interested are requested to
write to Bassingbourne Rally-Round,
c/o Maj. Gen. Stanley T. Wray, P.O.

LOW INSTALLED COST Box 7657, Wright Air Development

0 POSITIVE MECHANICAL LOCK Center, Wright-Patterson AFB, Ohio.
General Wray, now Commander,

EXCELLENT PULL-TOGETHER WADC, formed the Group and headed
UNSKILLED,ONE-MANiAPPLICATION tinitsearly days atBassingbourne

UNSKILEDONE-AN APLICTION Royal Air Force Station, England.

UNIFORM CLINCH
BROAD GRIP TOLERANCE Art and photography exhibits on
EASY REMOVAL the Air Force and allied subjects have

been busting out all over. Our "MIG
HIGH SHEAR & TENSILE STRENGTH Alley to Missiles" photo report in this

NO LOOSENINGORSTRIPPING issue provides one example. Another
was the Air Force art show at the

J BROAD BEARING Society of Illustrators in New York
NOLOOSENINGlBYOVERDRIVING lthisyear. The paintingson dis-
NOLOEIN YOERRVN play were the latest of more than 400

done by prominent civilian artists un-
der the four-year-old Air Force His-Huckbolt fasteners have effected savings deritojecte

of a muh a 70%ove prviouly sed torical Art Project.ofas muchas70%overpreviouslyused Members of the Society of Illus-fastening methods. trators have traveled millions of miles
These versatile, efficient fasteners are to paint airmen at their duties.
available in diameters, grips, headstyles
and metals to suit your needs.
Lightweight, sturdy, easy-operating Huck Along these lines, it might be noted

1 TENSION TYPE FASTENER power or hand tools install these fasteners that Air Force Chief of Staff Gen.
2 FEATHERWEIGHTTYPE with absolute uniformity at rates up to Thomas D. White, an enthusiastic

FASTENER sixtyper minutebyoneunskilledoperator. supporter of Air Force art, some whileFASTNERsixt pe minte y oe unkiled oeraor. back showed no small mettle as a3 BROAD GRIP TOLERANCE Let Huck's experienced fastener engineers cartoonist inhis own right. One of
FASTENER help you with your fastening problem. eightofficials invited to draw cartoons

4 BROAD BEARING FASTENER egtofcasivtdt rwcron
expressing their view of editorial car-

*T.M. of Huck Manufacturing Company toonists, General White came up with
a rather angular squirrel sitting on a
tree stump and thumbing his nose.

The caption, penned in below the
MANUFACTURING COMPANY general's signature, read, "I'd rather

hunt nuts-and I know where to look
2480 BELLEVUE AVENUE * DETROIT 7, MICHIGAN * Phone WAlnut 3-4500 for them!"-END
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Higher

faster

Cadets in the U. S. Air

inCessna Force now get a faster

introduction to jet flying.

T - 37 Sitting side by side with

their instructors, they're

quickly learning to handle

Cessna's T-37-a new, high-

flying trainer with the

characteristics of a combat

jet. As a result, cadets are

trained faster and easier

(at substantial savings)

to assure America's Inquire
future in the air. th

Cessna Aircraft

Company,Wichita, rewarding future your

Kansas. Air Force offers you.



BELL

MOST ADVANCED
HELICOPTER

IN THE AIR
A Product of Army-Air Force Teamwork

The Army's all-new HU-1A is the first turbine- The HU-1A has been praised by airmen every-
powered helicopter to be adopted as standard where for its simple design and ease of mainte-
U.S. military equipment. No other helicopter in nance. In terms of flyability, loadability and

over-all performance, it is truly a military man's
the world has been so thoroughly tested before helicopter.
being placed in service. The Air Force con- This already-service-proven helicopter offers
ductedPhasesII,IVandVofthe program, outstanding capability in the areas of rescue,
augmenting the Army's User Test, Desert Test, utility, missile system supply, and liaison. It is
and 1000-hour Logistical Support Service Test. now in production . . it is available.

Icing Test, Desert Test, Low temperature test, Performance and controllability
Ottawa, Canada Yuma, Arizona Eglin Field tests, Edwards Air Force Base

8ELL
FORT WORTH, TEXAS SUBSIDIARY OF BELL AIRCRAFT CORPORATION



RB-66s high over Euriope on photo reconnaissance mnission, on of tho anl ofi Iuc hopj lowni unto( thc la t war.

FROM MIG ALLEY TO MISSILES

AA

A Photo Report on the US Air Force, on Guard Across a Troubled World

HE SUN never sets on the US Air Force. Through tor- edge of space. The entire collection, entitled "Saipan to

tured years of cold war, USAF has stood guard, as it Space," selections from which appear on the following
does this minute, around the world. Whenuthe need pages, was on display at the Overseas Press Club in New

arose, in Korea, USAF fought with devastating effective- York City last spring. These photographs were taken on
ness. But, for the most part, the Air Force's patient task assignment on five continents for a variety of clients by
has been to train, and train-and then train some more- the much-traveled Burns brothers, who in line of duty
and keep its powder-or H-bombs-dry. last year, for example, flew 150,000 miles and went another

Some years ago, an imaginative, highly mobile photo- 90,000 by car and 35,000 more by train.
graphic team of three brothers from Schenectady, N. Y.- The shots on the front cover, clockwise behind the B-58
George, Jim, and John Burns-set itself the task of cap- Hustler, show a stack of F-104 Starfighters; an Arctic-based
turing on film the global drama of America's mid-twentieth- F-89; the Vulcan aerial cannon being ground fired; a New
century Air Force. The result: a collection of pictures York ANG jet as it prepares to take off; F-94s on a training
stretching back to the end of World War II, photos de- hop; and an airman celebrating the end of the Korean War.
picting the Air Force family-men and machines-pursuing Next month, AIR FORCE/SPACE DIGEST will take a much
their duties from the Arctic snows to the North African longer look at the global Air Force in our annual Almanac
desert, from Korea to Cape Canaveral, from Saipan to the Issue.-THE EDITORS
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MIG ALLEY
TO
MISSILES

Scratch one MIG-15. A youthful pilot reports kill on top-performance Russian-
built jet in Korean War debriefing. MIGs sharply challenged US air dominance
over Korea, particularly in the MIG Alley sector, but Sabrejets overcame them.

Another time, another place, but the same cold war. The New life for a wounded man during the Korean War. Whole
pair of camels pays scant heed to the flight of F-86 Sabre- blood was a priority item in the Pacific Airlift, which
jets overhead. The scene is at a North African airstrip, one flew in food, ammunition, and supplies. The same planes,
of the important links in USAF's worldwide chain of bases. on return flights, evacuated thousands of UN casualties.



Go, go, go! Pilots man their aircraft on the double after scramble horn sounds. Fortunately, this one's for practice.
Scene is familiar at US air bases around the globe. A major USAF ain is to maintain a high state of combat readiness.

9X

Day and night, radar stations keep their electronic e v,

i" peeled against surprise attack on the US. Above. view from
helicopter (past pilot's head) of Texas Tower offshore radar.

eCanine guardian for a nuclear weapon system. SAC sentry dog
strains at leash during base patrol. B-52 stands on runwa .
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F-102 jet interceptor, one of world's hottest aircraft, goes into final leg of landing approach at March AFB, Calif. Supersonic
Delta Dagger was first delta-winged plane to come into USAF inventory. Developmental F-106 will eventually succeed F-102.

FROM

MIG ALLEY

TO

MISSILES

Air Force Academy Cadet receives
navigational aid from gendarme while
on sunmer visit to Paris. Visits abroad
supplement Academy program, provide
military, cultural, general background.

An element of Lockheed F-104 Star-
fighters flies high over the countryside
of southern California. This inter-
ceptor, now operational, holds the
world's records for speed (1,404.19
mph) and for altitude (91,249 feet).
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On the threshold of tomor-
row: Scott Crossfield, North
American test pilot who will
be at the controls of the
X-15 aerospace vehicle
when it makes its first pow-
ered flights late this year
in a USAF-haeked project.
Inevitably, airpower past
and present will give way
to a future of aerospace
weaponry. Crossfield, wear-
ing MC-2 suit, pauses at
the door of test chanber.

Technicians work at launching site for
Atlas intercontinental ballistic missile
at Cape Canaveral, Fla. Air Force
family of missiles has come a long way
in past year-although many believe
budgetary restrictions hold the vital
program back unnecessarily. Other
major USAF missiles include Thor in-
termediate-range ballistic missile, de-
velopmental Titan and Minuteman
ICBMs. But manned aircraft still pack -
the major deterrent punch of USAF.
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A top Air Force
procurement officer
calls for "continuing
realignmentof viei of nor inm110i aembll line atoiogla Sant I onica, Calif., plant. The

author predicts missiles will increase their claim on annual budget dollar.

policy" amidst ...

v~ilTIn-N'SINDUSTRIAL
HE PAST few\ ears have brought spectacular technical 0 Improvement in nuclear weapons has provided a
achievements to public attention-satellites, ballistic tremendous increase in existing and future destructive
missiles, supersonic bombers, and much else. At the capabilities. Consequently, long production runs and dupli-

same time, less dramatic and less publicized, there has been cative airborne delivery systems have no place in today's
a behind-the-scenes industrial evolution equally important planning.
to the nation and the Air Force. Our operational doctrines and procurement patterns are

This evolution, both in Air Force-industry relations and largely functions of these and closely related factors. The
within industry itself, must be accelerated today to meet Air Force and industry must comprehend their full meaning
the needs of the times. if we are to meet our mission objectives. The feeling at

One of its main products has been the weapon system present is that further and continuing realignment of policy
concept, now at the heart of Air Force procurement pro- and effort, of attitude and practices by and in connection
gramming. The Air Force has also instituted specialized with industry, is required.
management techniques to expedite decisions, control ex- The pattern of bit-by-bit progress that has typified
penditures, and assist and supervise contractors selected to industrial and governmental actions should be set aside.
develop and produce weapons. The weapon system concept Organizational changes for the Air Force and industry are
is a master plan, rather than a rigid set of rules and pro- mandatory; cost concepts must be critically reviewed;
cedures, for the management of major programs. Within scientific progress must be accelerated; and new production
its broad framework, changes are being instituted and techniques, equipment, and skills must be developed.
planned. Air Force procurement is governed by stringent ground

These extremely significant premises form the skeletal rules. Decisions on what to buy and when to buy are domi-
structure for current Air Force thinking in this whole area: nated by the dollars available to Air Force planners. Every

* Missiles will substantially increase their claim on the article purchased is at the expense of some lower-priority
annual budget dollar. item-not necessarily an item that is determined to be

* Manned space vehicles must in time play an impor- nonessential, but one that we can best delay in purchasing,
tant role in our total military airpower effort. or that is not absolutely essential. Each program is selected

* Manned aircraft will be required for the foreseeable after determination that it can offer the greatest return in
future as an essential part of our operational strength. national defense for the dollars involved. The enthusiasm

* Aircraft production will remain an important, al- of the Air Force to buy a given weapon is determined by
though no longer paramount, factor in procurement. the predictable time span that the weapon can satisfy in

* The weapons complex must be governed by the meeting military requirements, by military urgency, and
necessity for "readiness." We must both deter war and, by costs. The number to be produced is determined by the
if necessary, fight aggression with the weapons at hand. ability of the weapon to satisfy the mission during the

* The mobilization base and "post-crisis buildup" time period.
concepts which have preceded our full-scale operations At the same time, this procurement is the largest single
in previous wars must be replaced by force in being. business in the free world. The annual procurement
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Brig. Gen. Harvard W. Powell

Another look at a Thor in the works. ". . . Aircraft prime
producers have added other products such as missiles."

The last five years, it is observed, have seen the number
of military aircraft procured decline substantially. This trend
will definitely continue. In order to maintain the level of
operations and to ensure continuity of employment, there
has been a decided move on the part of the major aircraft
companies to diversify their activities.

Companies which formerly were essentially aircraft prime
producers have added other products such as missiles,NO TIONVEartCmpaniedsswhicontorrLesetalyaicageintmeelectronics, and propulsion systems, and have substantiallyE V O L U T IO Nparticipated as subcontractors. Likewise, the change in th'e
weapon systems procured has brought to the prime con-
tractor the responsibility to secure increased support from
other segments of the industry. There is now heavy subcon-
tracting of major parts of weapons.

For example, North American Aviation, with Air Force
program involves approximately 4,000 prime contractor approval, has programmed approximately seventy-five per-
facilities, excluding the innumerable local suppliers of cent of the dollars on the B-70 and F-108 for subcontracting.
commercial-type consumable products. The subcontractors We are currently seeing "teams" of major prime contractors
supporting the 4,000 primes would bring the total to about formed to bid as a unit on major weapon programs.
one-fourth of the total manufacturing facilities in the The fact is that the complexity of present weapons is such
country. Thus, Air Force procurement problems are na- that one company can hardly assume the total task. The Air
tional in scope, international in consequence. A change in Force "make-or-buy" policy, recognizing this fact, requires
the procurement pattern has a widespread immediate subcontracting under these conditions. This is the best
impact throughout the national economy. method to ensure time compression and yet produce the

These problems obviously are many sided. They concern weapon at a lower cost.
varied segments of the vast industrial complex that contrib- Production in the recent past has been costly. It has often
utes to modern weapon systems. been accelerated under conditions of urgency to deliver

In 1944, 95,272 military aircraft were produced. In articles before design has been proven. Major changes and
1953, this number was decreased to 10,626, and in 1957 to modifications, delays in delivery to the Air Force, and heavy
5,500. In 1953, 779,000 persons were employed in the increases in costs often result before contract objectives are
aircraft and parts industry; this employment peaked at achieved. In one typical case, aircraft performance, delivery
878,000 in 1957 and was reduced to 765,000 in 1958. schedule, and negotiated costs were all completely missed,

With an increase of thirteen percent in employment and yet the contractor showed a nice profit for the years
from 1953 to 1957, there was a forty-four percent increase involved.
in salaried personnel and six percent in the production or These conditions have been experienced in the past on
wage category. In 1957, there were 141.5 million square some weapons since unit costs permitted procurement of
feet of over-all space available for the manufacture of air- duplicative types and large numbers. In the future, the
craft and missiles; this was more than double the 1950 industry will have to stand on its own feet and survive
availability and eleven times the 1940 space. through technical and management competence. In fact,

The past two years have seen the Air Force declare as the future promises to be dismal for the marginal producer,
surplus plants that had been built during the period since or for the producer who sees his performance unsatisfactory,
1950 to support its industrial complex. Maintaining idle his schedules slipping, his costs soaring, and his reliability
plant capacity is an expensive problem that must be handled unproved.
aggressively. The Air Force and industry must continue to The relationship between limited production runs, non-
eliminate such nonprofitable capacity as may exist. productive labor, high employment, and idle plant capacity

The requirements for missile production will not absorb is one of the most serious problems facing the aircraft
the total capacity made vacant by decline in aircraft pro- industry. The cost of complex weapons is very high even
duction; nor is it always feasible to establish missile pro- when reduced to the minimum. However, to tolerate high
duction in facilities being vacated. The only alternative overhead created by a lack of aggressive management, "gold
for the Air Force is to remove them from its inventory. (Continued on page 50)
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First vertical takeoff-landing transport, Air Force's 162-ton Hiller X-18 tilt-wing, Project Engineer M. F. Gates uses smoke fllament to

now in test at Edwards AFB. Power: Two Allison T-40 turboprops totaling 11,070 check entrainment of ambient air by downward deflected
hp plus 3,400-lb. thrust Westinghouse turbojet for transition and hover control; jet flow" in VTOL lift project. Basic research contract in

approved with Champion Jet Igniters. (Champion pioneered jet igniter development external let mixing was awarded Hiller's Advanced
with experimental engines in 42, remains in forefront today.) Hiller Pres. Stan Research Division. (New high-temperature adhesives sub-
Hiller predicts 'inevitable conversion of entire transport system to VTOL." sidiary puts Hiller into space race.)

"...feet
planted square
in mid-air...

A behind-scenes report
on Hiller Aircraft Corporation...
one in a series on why helicopters

and VTOL aircraft, like the world's
airlines and business fleets, use

Champion Spark Plugs

Hiller XROE-1 Rotorcycle, world's smallest collapsible copter, can be
unfolded by one man and flown in less than five minutes! Pilot models
of the Champion-fired Rotorcycle are scheduled for delivery to Marines
shortly. Test engineers found Champions mandatory to ensure depend-

ability of 45-hp, 290-lb. Rotorcycle.

"Look, manI No handsI Without hands on controls, pilot demonstrates
hovering stability of Hiller ducted-fan 'Flying Platform. Nelson H-53
engine manufacturer worked with Champion, mating plugs to engines
during development stages. Now underway are three separate military
ducted-fan projects-outgrowth of unconventional flight concepts proved
by Flying Platform. One is development of experimental vehicle in
higher speed range for Bureau of Aeronautics.



Perched on a mountain top doing a commercial job is the new Hiller 12E. The Turbojet blade-tip propulsion model takes shape from drawing
Champion-equipped, 305-hp 12E is the most powerful production 'copter in the 3- boards ... possible solution to large helicopter flight problems.
to 4-place class, Hiller reports. First deliveries of the lightweight commercial 12E Hiller experts on Army-Navy project are 1/r) C. W. Messinger,
are in progress. Hiller is aiming for 50-50 commercial and military sales. (Nearly 'Tip-Turbo" Project Engineer; J. B. Nichols, Manager-Advanced
80% of total Hiller business in 1958 was military.) Planning. Hiller tip-propulsion experience includes thousands of

flight hours with ramiet rotorcraft.

by HERB FISHER with its Lycoming VO-435 engine and 'copter cruise conditions approximate
international aviation authority, veteron test pilot, author the higher powered civilian version, the continuously those of regular aircraft at

new 12E, with its 305-hp Lycoming. full-power takeoff. The result of this
"You just strap it on like skis, First deliveries on the lightweight, heavy- torture-testing is one reason Champion
give it some throttle-and load-lifting commercial and business today remains 'way out front in spark

9:a you've got your feet planted 12E began this Spring. plug and jet igniter development-and
square in mid-air!" One of the many missions of the preferred by the world's major airlines

That simple, says the test military-version Raven is primary trainer and business fleets.
pilot who first "walked on air" for all Army helicopter pilots. At Camp I haven't got space to detail Hiller
withtheunconventionalducted- Wolters, Tex., world's largest helicopter tests. But I'll tell you about one, the
fan Flying Platform strapped operation, normal helicopter mainte- brutal "tie-down": Hiller straps 'copters

Mr. Fisher to his feet. You wonder how nance time has been slashed in half with and VTOL's to test pads and runs en-
some of Hiller's research craft can fly ... a fleet of 200 Ravens! gines-day and night, without letup-
but then, aerodynamics is still puzzling Throughout these dramatic years at at continuous full-throttle, then 85"7
the flight of the all-wrong bumble bee. Hiller-from first light 'copters to as yet power! I'm telling you! If everything
He flies. And so does Hiller-with phe- unannounced giants with turbojet blade- isn't up to missile-age par-especially
nomenal success! tip propulsion and second-generation those vital plugs-you can imagine

Founded in 1940 by 17-year-old jet-lift VTOL's-Hiller and Champion the results!
mechanical genius Stanley Hiller, Jr., Spark Plug Company have worked to- Any wonder, then, that Powerplant
Hiller Aircraft Corporation is rightly gether. Closely. Developing technology Design Specialist Bob David directs
famed for two things: Volume-supplying in the vital area of ignition-heart and Senior Buyer Gene Sparks to specfv
a vast military and civilian market with lifebeat of any machine that flies. Champions when ordering the various
light helicopters noted for efficiency as With Hiller, the military, and the engines Hiller uses?
well as operating and maintenance econ- engine manufacturer, Champion devel- Hiller has had a personal hand in
omy. And pioneering "years-ahead" oped and tested new plugs for new flight tailoring the dependability of those plugs
flight concepts to reality. requirements. Hiller further subjected to torturous requirements-as Hiller

Visionary Stan Hiller and his lab and these-and competitive plugs-to tor- tailors its research craft to fly right!
design team sent aloft the world's first ture seldom experienced by a plug in
co-axial aircraft four years after the com- actual use . . . even though normal CHAMPION SPARKPLUGCOMPANY.TOLEDO 1,OHIO
pany's founding.

Next came this country's first jet
torque-compensating'copter.

Soon afterward, the unconventional
Flin aftfwr. Fr uofitskind.Corn- Whisking heavy loads anywhere is duck's soup for the powerful new lightweight commercial

FlyingPlatform.First -12E helicopter with its Champion-fired 305-hp Lycoming VO-540 engine. Compared with its
pletely revolutionary! Forerunner of a predecessor, the three-place commercial-executive 12E will transport 65% more payload, 50
whole new era of ducted-fan flight (wait miles farther, and hover in grnd-efect four times higher.

and see!) ...
Then the 290-lb., collapsible, one-man

XROE Rotorcycle. A virtual flying
motorcyle! The Marines snapping up
first test models . . .

And-the nation's first vertical takeoff
transport, the VTOL/STOL X-18, a
turbine-powered 33,000-lb. research
giant currently under test at Edwards
Air Force Base.

In the works at Hiller are more re-
search craft destined to lift the eyebrows
of old-time fixed-wing test pilots like
myself (until we remember the bumble
bee and Hiller's knack for taking the
bugs out of "bumble bees").

Production-wise, backbone of the 61-
acre Hiller operation at Palo Alto, Calif.,
is the Army H-23D "Raven" helicopter



AVIATION'S INDUSTRIAL EVOLUTION CONTINUED

plating," and other practices that do not contribute to components as guidance systems, communication systems,
weapon performance is unpardonable. and rocket motors under the "building block concept." This

Contractor management must face such problems real- permits the Air Force to contract for the system without
istically. The Air Force needs simplification of design and regard to the ultimate specific weapon it will support. With
increased maintainability by the tactical organizations. The selected key systems already in existence, the problem of
very complexity of the weapons in their simplest configura- integration into the weapon is minimized and lead-time
tion is posing equally serious problems in producing, trans- compression in development will result.
porting, using, maintaining, and supporting the weapon. The transition from the normal production contract,
Ground-support equipment has become as costly and com- under which the prime is furnished systems and components
plex as the weapon itself. The specialized skills required to developed and produced under prime Air Force contracts,
maintain the weapon have far exceeded the skills required to weapon systems contracting has presented a challenge
to operate it. to the industry that is unique. The prime contractor and his

The contractor is being asked to renew his efforts to subcontractors participate in a relationship that did not exist
reduce the cost of weapons through the elimination of non- in the past.
essential and nonproductive workers, by reducing costs in all Their mutual dependence upon the technical and man-
areas of overhead, stressing maximum simplicity in design agement ability, as well as the integrity, of each other is
of the weapon and its associated equipment, and ensuring perhaps the greatest single development in the evolution
that the most effective management procedures are em- of Air Force procurement. A mutual responsibility for costs,
ployed on all phases of the weapon development and schedule, reliability, and performance of the weapon exists.
production. If any of the elements fail to meet the requirements of the

The basic materials industry has not solved its problems. prime Air Force contract, the entire industrial complex
We find, relatively speaking, that materials such as titanium, supporting the development and production suffers.
molybdenum, beryllium, columbium, tantalium, and some The Air Force is encouraging a maximum participation
stainless steels are still laboratory curiosities in regard to in capital investment on the part of its contractors. It is our
their adaptability to meet aerospace program requirements. desire that industry own the facilities and equipment used
In too many instances, the techniques of producing the for performance on Air Force contracts to the maximum
required alloys with proper tolerances, the ability to fabri- extent feasible. The historical concept of "normal business
cate to required configuration, and, certainly, cost are limit- risks" must be broadened to require greater participation
ing application to current Air Force programs. of industry capital.

Yet, these materials and improved supporting fabrication Changes in Air Force management are pacing its de-
techniques are needed to meet the conditions to be imposed mands. Recently, the Air Research and Development Com-
on future Air Force weapons. This is typical of the prob- mand and the Air Materiel Command strengthened the
lems facing the industry and Air Force. weapon systems project offices to provide increased capa-

The electronics industry faces a dominating challenge. bility to manage the programs at the lowest practical
The necessary guidance, communications, radar, control, echelon in the Air Force. Technical capability has been
and propulsion systems demand increased performance added to detect mistakes early, to provide decisions prompt-
capabilities. Today's complex weapons inherently depend ly, and to evaluate progress concurrently with the contrac-
upon electronics equipment which must be made reliable. tor. From this base, the total Air Force team will be geared
There is no way to salvage an intercontinental missile once to react to support the weapon.
it has left the launching pad; there is no way to direct it to Air Force policy has been changing recently to recognize
a target if a malfunction occurs in the guidance system. No shifting circumstances. Increased fees based on superior
longer do we have the judgment or skills of a crew aboard performance, termination of duplicative and marginally
to overcome mechanical and electronic failures. effective programs, the "force-in-being" concept, require-

The best that can be expected in case of malfunction is ment on primes for subcontracting enforced by the "make
that the missile can be destroyed, fail safe, and land in or buy" policy, and the building-block concept are positive
isolated friendly territory, or if over the enemy territory examples of the trend in weapon procurement.
will luckily hit an area that might be militarily advan- Industry is expected to evaluate these requirements in
tageous. I do not mean to deprecate the progress that has terms of its capability to produce. Strong management will
been achieved; this has been substantial and significant. be required from the inception of an idea to the ultimate
However, the military mission of the Air Force from sea delivery of the weapon. Industry can do the job required;
level to outer space poses problems never dreamed of during it has proven its capability in the past.
the premissile era. However, outmoded ideas and concepts must be aban-

Increased systems and/or components testing will be doned, and a philosophy of careful attention to details
mandatory in the future prior to incorporation in the will be required to produce the weapon of the future and
weapon system. Time compression alone will not justify to permit the Air Force budget to encompass the total mis-
a deviation from adequate assurance that all parts are sion assigned it in the aerospace age. Industry is a partner
reliable prior to incorporation in the weapon. During the in Air Force procurement and production. It is imperative
past history of military aircraft, a component or system that we make this partnership successful.-END
failure normally did not produce an insurmountable prob-
lem; however, with the advent of the supersonic aircraft The author, Brig. Gen. Harvard W.
the problems became serious, and with missiles a component Powell, is Director of Procurement and
failure could be disastrous. With the increasing dependence Production, Office of the DCS/Mate-
upon mechanical or electronics equipment and operating riel, Hq. USAF. General Powell, who
under the stresses of hypersonic speeds and space condi- served in China during the war, has
tions, a weapon must be proven as reliable. been in the materiel field since 1951

To minimize the impact of this increasing demand for when he was assigned to the Procure-
reliability and to reduce the development time of weapons, ment Division of the Air Materiel
the Air Force is beginning development of such basic Command.
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Dyna-Soar (for dynamic soaring) is a joint and thus the velocity, and with the control

project between the Air Force and the NASA, available to the pilot, the Dyna-Soar aircraft

and is an attempt to solve the technical prob- can circumnavigate the earth, followed by a

lems of manned flight in the sub-orbital regions. normal and controlled landing. Boeing Airplane
Advance knowledge on the project indicates Company, one of the competing companies for

how a boost-glide vehicle can operate from the the development contract for the complete

outer fringes of the atmosphere where it can boost-glide system, has delegated to RCA the
maneuver and be recovered undamaged. Studies responsibility for the development of important

show that by varying the original rocket boost, electronic components of Dyna-Soar.

RADIO CPORATION of AMERICA
DEFENSE ELECTRONIC PRODUCTS

Tmkis) & CAMDEN, N.J.



A dollar spent on military
R&D frequently produces just as
much, or more, civilian benefit as
a dollar spent for civilian R&D.
Here are some examples of
how this investment produces...K

SWORD A.DLOWSHARES

Claude Witze
SENIOR EDITOR

OU wouldn't know it to watch a housewife picking to combat the "hospital smells" that overpowered patients

canned goods off the shelf in a supermarket, but and crew during air evacuations from Korean War field
she is buying the results of a military research and hospitals. The aerosol bomb, used to package the de-

development program. It was a program set up by Na- odorant, was developed as an Army Chemical Corps
poleon, a general usually credited with the observation project during World War II. Today there are more than
that an army travels on its stomach. 300 commercial products sold in these spray cans. The

The man who made it possible to fill army stomachs packing alone is a multimillion-dollar business.
out of cans was a Frenchman named Frangois (Nicolas) There is no need, actually, to stay in the grocery store
Appert, winner of a 12,000-franc prize offered by Na- to find examples of how money spent on military research
poleon for perfection of a method of preserving food in and development, in this era of speeding technology,
containers for use in the field. produces both swords and plowshares. Visit the local air-

There is no record to show how the 12,000 francs ap- port. Look overhead at America's booming commercial
peared on Napoleon's budget, but it is a fair guess that airline business. Consider grandma's tiny new hearing aid.
some eagle-eyed critic tried to cross it off on the assump- The economic "fallout" from military research and de-
tion that any franc saved from the defense effort was a velopment expenditures is felt in almost every aspect of
true and worthwhile economy. Canning of food a military our daily life, at home and in business.
requirement? Don't be silly. Military expenditures must The point is that all research contributes to the nation's
be confined to expendable goods-boots, bullets, and dried general welfare and that USAF and the other military
beans. Within the military budget there must be pro- departments play a big role in the nation's research pro-
vided only items of existing military value, because we gram.
all know there will be no benefit to the civilian economy. "Research directed at military ends," says one USAF
That could have been the reasoning of Napoleon's Budget report, "although it may be concentrated in defense-
Bureau. interest areas, is indistinguishable from scientific research

Well, the canned food business grew out of that 12,000- in general. Research progress provides the basis for all
franc military development project, and the civilian technology and is, therefore, essential to new products
economy has been profiting from the idea ever since. Also and better living conditions."
in the supermarket there are frozen TV dinners, first Some of the best examples of this kind of benefit are
developed by the Air Force to feed B-36 bomber crews found in the field of medicine. In 1957 an Asian flu epi-
on their long missions. And outside the food department demic swept the country from coast to coast. The fact
there is a household deodorant, developed for the USAF that there was an ample supply of "shots" to protect the
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"Glade" is a household deodorant that
is credited with neutralizing odor by
a chemical reaction. It is not a per-
fume. The product was developed for
the Air Research and Development
Command during the Korean War,
when crowded hospital planes ferried
the wounded across the Pacific (left).
Another military product that has
found a spot in the domestic market
is the popular aerosol spray bomb,
used to package "Glade" for con-
venient use in the home (below).

St
majority of our people was due to an Army research laboratory had the first modern electronic computer, built
program carried out to protect soldiers overseas. at a cost of $400,000.

During World War II and in the years since, military Application of these machines to the everyday problems
medical research has made major contributions to surgery. of industry, universities, and government agencies is
It has introduced new and better ways to treat burns, practically unlimited. Certainly it is impossible to measure
has improved antibiotics, and has brought them down in the possibilities. From that first $400,000 investment,
price. Currently, a major military medical hunt is on for a which appeared on the federal budget as a development
new and better substitute for blood plasma. Natural plasma, item just as Napoleon's 12,000 francs, the value of com-
widely used during the Korean War, is blamed for the puters sold or rented in a single year now approaches a
prevalence of hepatitis, an affliction that is a common half billion dollars. And the curves can go in only one
cause of hospitalization. One plasma expander, Dextran, direction-up.
already has resulted from the Army's research effort, and Programs involving the commercial application of
it is being used by civilian doctors in the treatment of atomic energy are a subject of continued exploration, de-
shock, burns, and hemorrhage. The search for a better bate, and industrial concern. Pilot power-generating plants
material is being continued and, as in the missile race, already are under way, and their future, like that of the
there is competition with the Russians, who have an elabo- electronic computer, appears unlimited. The most crass
rate program of their own in this area. optimists say atomic energy can and will free man from

In sharp contrast to household and hospital progress most of his labor and wipe out the age-old hunt for new
are the massive and almost immeasurable strides in atomic sources of fuel. Both the Department of Defense and the
energy and electronic computers. Atomic Energy Commission are involved.

The electronic computer industry is the direct product Frank Pace, Jr., a former Secretary of the Army and
of an Army-sponsored research project in the early days Director of the Bureau of the Budget, later President of
of World War II. The initial problem was the calculation General Dynamics Corporation, has speculated that the
of trajectory and firing tables at the Ballistic Research fusion process would have been developed without mili-
Laboratories of the Ordnance Department. By 1946 the (Continued on following page)

7,000 700,000_if

*N UI T ONE CUBIC FT.

There is a growing number of commercial products that were developed with government funds and first were seen on the
military market. Prominent are the miniature electronic parts essential to modern weapon systems. Today 700,000 can be
fitted into same space formerly filled by 7,000. They have made it possible to build tiny radios, hearing aids, and flat TV sets.
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SWORDS AND PLOWSHARES ,CONTINUED

tary funding, but that it would have taken fifty years in size to the point where, instead of 7,000 parts in each
to reach the point already achieved in ten. As a result of cubic foot, we now can put 700,000 parts in the same
this military requirement, Mr. Pace has pointed out, "We space. The civilian application, again, is obvious to any-
have today the possibility of producing by nuclear fusion one who has seen a pocket radio, a modern hearing aid,
of the atoms in sea water limitless power for a million or a television set so thin it fits in a picture frame.
millenia." There are myriad other examples, all of them demon-

He added: strating that in an age of technological complexity the
"In a world soon to be short of conventional power defense development dollar pays fantastic dividends to

sources, we shall have the guarantee of power in plenty. the civilian economy. Anyone can scan the list. It includes
"For the two-thirds of the world's people who have new and better clothing, fabrics, packaging, communica-

not the strength nor the knowledge nor the interest nor tions, paint, propulsion, weather predictions, and indus-
the opportunity to overcome famine, disease, and poverty, trial machinery. The effects are felt in photography, syn-
nuclear energy promises such individual and national thetic rubber, plastics, lubrication, quality control, and
cultural and economic development as never before shipping, among others.
dreamed of." Nevertheless, nobody can find a justification or a ne-

The amount invested in the nuclear power program cessity to argue for more defense spending on purely
runs, of course, into millions of dollars, but the investment economic grounds. But it is clear that a big defense
will not be big in terms of what this kind of spending budget is with us for a long time to come. For this reason
for defense will mean to two-thirds of the world's popu- it is essential that we evaluate the defense picture not in
lation. Much of the military program is concerned with terms of how many dollars it will cost in this fiscal year
power units for remote and inaccessible locations. The or the next fiscal year, but in terms of that expenditure
application for use in remote areas to meet civilian needs minus the economic benefits that come from it.
in mining and isolated industries is obvious. Mr. Pace has made the point in clear language:

Many of the most important contributions of military "There seems to be on the part of most people a dis-
research and development are in the wide field of ma- tressing tendency to regard defense spending as contribut-
terials, their perfection, and the frequently painful process ing only to military survival purposes, as an uneconomic
of learning how to fabricate them. An outstanding example cost endured only to turn back immediate military ag-
is in the jet engine, where the temperatures forced an gression.
elaborate program to find out which alloy could be used "It is this concept of defense spending, I believe, that
for the manufacture of dependable turbine blades and makes us so vulnerable to the stock themes of Russian
how the blades could be manufactured. USAF's Air Ma- propaganda. . . . At the slightest hint that the enemy's
teriel Command today has a Manufacturing Methods policy of military aggression may be diminished or di-
Branch working with a small budget and looking ahead verted, many of us are all too willing to drop the burden
to 1965 and 1970. It is concerned with machine tools, of our arms. I am dismayed that so many of our people
basic industry, methods engineering, and electronics. can be repeatedly faked out.
The Aerospace Industries Association issues an annual He continued:
"Forecast of Trends and Requirements" which summarizes "As a former Director of the Budget, I am quite aware
the outlook for the future in terms of what will be needed of the fact that ceilings must be set. . . . On the other
in materials and their working in the factory. hand, for an economy which is constantly expanding. I

The advent of ballistic and guided missiles has resulted feel that the imposition of arbitrary and final limitations,
in new advances in the use of beryllium, six times stronger either in our national or in our defense setup, would be
than steel and capable of withstanding temperatures up unwise."
to 1,200 degrees Fahrenheit. The Martin Company of Back of this opinion is the truth that the net worth
Baltimore recently announced that its engineers have and net cost of today's armament program calls for an
found a way to fabricate beryllium sheet metal under a assessment of all the benefits as well as of the liabilities.
USAF contract that is about two years old. Until now, In a study on "Defense Spending and the US Economy,"
according to Martin, all beryllium has lacked uniformity prepared last year by the Operations Research Office of
and has been as brittle as glass. Because the metal is Johns Hopkins University, the authors said:
scarce it will be years before commercial uses are de- "Support or criticism of a defense budget should be
veloped, but the pioneering is being done with defense made upon the basis of a judgment supported by the
dollars. maximum amount of information pertaining to the benefits

More recently, the Defense Department's Advanced and liabilities, explicit and implicit, of the proposed bud-
Research Projects Agency announced that it is launching geted activities."
a modest program, entirely in university laboratories, The report said that our historical approach is one of
pointing to the development of new materials. In an- severely limiting defense expenditures in time of peace.
nouncing the project Defense Secretary Neil H. McElroy This is on the assumption that a dollar for the military
said, "It seems quite obvious that the civilian components is a dollar down the drain and is not put to productive
of our economy will get a great deal out of whatever is use. The facts, in an age when wars, cold and hot, are
turned up by these programs." fought in laboratories, prove this assumption is false.

One of the oft-told stories in the electronic field is that "A dollar spent on military research and development,"
of the requirement for miniaturization of components. the ORO report declares, "frequently produces just as
The most common example is the old-fashioned tube, now much, or more, civilian benefit as a dollar spent for civilian
replaced by the tiny transistor, and the printed circuit, research and development."
which has abolished wiring in many subsystems. This This is something that Napoleon did not know when
area, says one expert, "has seen a quantum jump in the he paid 12,000 francs for the first canned food and
last ten \ears and can be expected to surge beyond the thought it was a military requirement. He got a bargain,
boundaries of our imagination in the next ten years." and there are bigger bargains ahead for those who will
For military purposes, electronic parts have been reduced invest in them-END
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flight control fo r all environments
Flight is moving into new regions, requiring new types of the interesting new developments in LMED's Armament and
flight control systems. > > Today, General Electric's Light Control Section. More complete details.are available in bro-
Military Electronics Department builds autopilot and stabili- chure form-or better still-request one of our Sales Engineers
zation systems for such high performance aircraft as the to pay you a visit to explore your problems.
Republic F-105 and the McDonnell F4H. For your copy of a new brochure, "Missile and Space Vehicle
In development for your missile or space vehicle applications Flight Controls", write: Manager-Marketing, General Electric
are components and systems tolerant of extreme accelera- Company, Light Military Electronics Department, Armament
tion, shock temperature, and radiation ... 400cC amplifiers ... and Control Section, Johnson City, N. Y.-Dept. 9A.
self-adaptive flight controls ... reaction controls ... advanced *HOT GAS SERVO SYSTEMS * HI-TEMP AMPLIFIERS * GYROS * STABLE

computers ... pneumatic, hydraulic, and liquid metal control TABLES * GEVIC VARIABLE INCREMENT COMPUTER * ACCELEROMETERS *

systems ... miertial navigation systems and components. ADE-NGRTS GOUDUPRT ND ETEQIMT

Before you spend costly design time on your flight controlUN
s on system check with LMED. We can satisfy most of your needs

VehccFih from a wide range of integrated field-proven components- G N R LE E T I
C..f,015" available on an off the shelf basis*.GE RA *L CT I

LIGHT MILITARY ELECTRONICS DEPARTMENTThe components and systems mentioned are only a few of FRENCH ROAD, UTICA, NEW YORK

A D EP AR TM E NT I N T HE DE FE N SE ELE CT RO N I CS D I V ISIO N



NEWS IS HAPPENINGATNORTHROPX1

RADIOPLANE CREATES FIRST FAMILY OF UNMANNED
AIRCRAFT TO TRAIN MEN, EVALUATE WEAPON SYSTEMS,
AND SURVEY ENEMY TERRITORY

Radioplane is the world's leading producer of drones the years-ahead thinking that continues to produce
and space age recovery systems. As live targets, design concepts for tomorrow, hardware for today-
drones perform as aircraft-then can be recovered by developed, produced, and delivered on time - at
parachute. As evaluators, drones simulate the appear- minimum cost to the taxpayer.
ance of the enemy threat while they score our weapon
systems' effectiveness. On surveillance missions,
drones are zero-length launched, fly cameras, take
photos, and return with information within minutes. -- RA DIOPLA N E
For 20 years Radioplane has led in the production of Van Nuys, California, and ElPaso, Texas

drones. Radioplane's leadership in the field typifies ADivisionof NORTHROPCORPORATION



*Any place in the free world
where USAF communications-
electronics equipment is installed,
you will find MDA men performing
on-site emergency maintenance
and overhaul to keep our
communications networks
operational every hour of the
day, every day of the year Job of IDA men is on-the-spot maintenance of USAF communications equipment.

Fl FENSE
Maj. Gen. Clyde H. Mitchell

HE DATE was May 17, 1958, the Each of them required immediate plementing publication (TO 00-25-
time between 10 and 11 a.m., the emergency maintenance assistance, 128), and obtained the sanction of
place Rome Air Force Depot (now and each of them was identified by a Headquarters, Air Materiel Command,

Rome Air Materiel Area), Rome, N. Y. mission priority which demanded the and the US Air Force to begin opera-
An analysis of teletype messages re- quickest possible reaction time. tion on July 1, 1958.
questing maintenance which was be- The World War II repair concept, The basic philosophy of the plan
yond the capability of the operating "repair by replacement," was no longer recognized that mobile teams for
organization showed the following: possible because of the sharply re- manned aircraft support had proved

Teletypes out of order at Torrejon, duced postwar "buy" program. There satisfactory, and that theory was ap-
Spain; Sembach, Germany; Philippine were two obvious answers to the prob- plied to depot-level support for ground
Islands; Hawaii; and Alaska. Radars lem-buy more replacement items or communications-electronics equip-
out of order at Boise, Idaho; Irving, send highly specialized and skilled ment. Five mobile facilities-each with
Tex.; Tampa, Fla.; and Thule, Green- Air Force civilian technicians to per- the capability of providing complete
land.GroundControlApproach(GCA) form the necessary maintenance on on-site depot-level support, and each
systems out of order at Andrews AFB, site. responsible for fulfilling all depot-level
Md.; Guam; Alaska; Mobile, Ala.; Economy and the long lead time en- requirements in a designated area-
Grand Forks, N. D.; and Burtonwood, tailed in any buy program of the scope were established.
England. Communications equipment required dictated that on-site main- To simplify supply procedure, the
out of order at Patrick AFB, Fla.; tenance was the only possible solution. plan called for an Air Force supply in-
Salem, Ore.; Westerly, R. I.; Japan; But how do you simultaneously send ventory of approximately 25,000 items
Alaska; France; and French Morocco. highly skilled technicians with the to enable each activity to provide its
Peaking of equipment or integration necessary replacement parts, tools, test own supply support. The repair and
of SAGE required at Philadelphia, Pa.; equipment, and technical data to cover return concept or "maintenance-to-
Austin, Tex.; Washington, D. C.; and all the maintenance requirements maintenance" principle is the back-
Charleston, S. C. stated in the teletype analysis above? bone of this supply system. A defective

These were the types of maintenance A study group at Rome Air Force "black box" is replaced with a work-
problems being wired into Rome Air Depot evolved a plan that would pro- able one; the defective one is later
Force Depot prior to July 1, 1958. duce the desired results, wrote an im- (Continued on following page)
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FIRST LINE OF DEFENSE CONTINUED

MIe 92 EASTERN MDA (ROAMA) < repaired in the home workshop and
ROME, NEW YORK returned to the "ready-for-use" stock.

PACFCMDA (NAMAP) This in itself curtails the need for buy-
TACHIKAWA HONSHUJAPANI ing more replacement items.

r Since these mobile facilities were to
**~ U X RAMFEANCE perform depot-level maintenance they

0 oRwere appropriately named MobileDe- *

o CENTRAL MDA (OJA pot Activities, with the focal point for
OKLAHOMACITY the program located within the Direc-

torate of Maintenance Engineering at
Rome Air Materiel Area, Griffiss AFB,
Rome, N. Y.

IWESTERN MDA (SMAMA) It is the responsibility of this "homec
IMCCLELLAN, CALIFORNIA offCc, staffed by nine people, to co-

6Asure accomplishment of the Air Force

ground communications - electronics
maintenance support and to act as the

-----_MDABOUNDARIES_ central coordinator and manager of the

MDA program.
Focal point for Mobile Depot Activities program is Directorate of Maintenance Toam.
Engineering at Rome, New York. Five MDAs have been set up around the world. To accomplish this mission, the

world was divided into five geograph-
ical areas with an MDA established in
each area.

The Eastern MDA is at Rome Air
Materiel Area and covers a twenty-
four-state area in the eastern portion
of the United States, the District of
Columbia, the three Texas Towers in
the Atlantic Ocean, an area stretching
northeast as far as and including Green-
land and Iceland, and also southeast to
include Puerto Rico, the Canal Zone,
and Bermuda. This MDA services 421
installations and employs 336 people.
Eastern MDA has detachments lo-
cated at Wright-Patterson, Westover,
Warner-Robins, Brookley, and Keesler
Air Force Bases.

The Central MDA is at Oklahoma
City Air Materiel Area, Tinker AFB,

0 Okla., and covers a sixteen-state area
in the central portion of the country,
from the Gulf of Mexico to the Cana-
dian border and the territory east of
the Rockies and west of the Mississippi

MDA personnel proNide conii mIluIlications-clectroicHs supi)(ort conltinuoslv in Far with the exception of Illinois, Wiscon-

North. Here, in typical Alaskan scene, AC&W site cables snapped by heavy ice. sin, and the northern peninsula of
Michigan. Central services 297 instal-
lations, employs 304 people, and has
detachments at Carswell, Barksdale,
Offutt, and Chanute Air Force Bases.

In the line of Western MDA is at Sacramento Air

duty, MDAnian Materiel Area, McClellan AFB, Calif.,

parkedhis car and covers an eight-state area in the

overnight at western portion of the United States,

AC&W site in as well as the new states of Alaskaand

Norton Sound Hawaii. Western services 237 facilities,

region, Alaska. employs 451 personnel, and has de-

The mercury tachments at Mira Loma, Calif., Clear-

fell to some field, Utah; Vandenberg AFB, Calif.;
50 degrees be- , Elmendorf AFB, Alaska; and Hickam

low with this AFB, Hawaii.

result. But Pacific MDA is at Tachikawa Air
the repairjob Force Base in Japan, covers all of the

got done. Pacific area, and employs 315 people.
Their area includes Okinawa, Guam,
Korea, Saipan, Wake Island, and, in

, .- 9 (Continued on page 61)
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COMMUNICATIONS..

Radio Set A/ARC-57 ... designed and de-
veloped by The Magnavox Company, in
conjunction with the Air Force, isan essen-
tial UHF communications system, providing
the utmost in performance and reliability for
the CONVAIR B-58.

It clearly demonstrates The Magnavox Com-
pany's ability to produce and work as aprime
contractor on acomplex weapons system.

MAGNAVOX capabilities are in The Fields Of Air--___________
borne Radar, ASW, Communications, Navigation
Equipments, Fusing and Data Handling ... your PRODUCTS
inquiries are invited. THAT SPEAK FOR

THEMSELVES

-~d~m-MISSILES
COMMUNICATIONS RADAR DATA HANDLING ASW if~

THE MAGNAVOX CO. *DEPT. 93 *Government and Industrial Division * FORT WAYNE. IND.



AV

USAF X-15
carries its own atmosphere

N

AN ENTIRELY NEW CONCEPT IN PRESSURIZATION AND COOLING ... A Aose cone cooling, B Cabin pressurization and
cooling, C Suit pressurization and cooling, D System control, E Heat exchangers, F Electronic bay (cooling and inerting), G Supply valve,
H Nitrogen relief value, I Liquid nitrogen storage tank, J Liquid nitrogen vent valve, K Liquid nitrogenfiller valve, L Helium vent and buildup
valve, M 2-stage helium regulator, 4400-6 psi, N High pressure helium storage, 0 High pressure helium filler value, P Helium relief valve.

* The AiResearch Pressurization And ficient AiResearch pressurization and to a flexible expulsion bladder forcing
Air Conditioning System in North air conditioning system for the pilot nitrogenoutofthestoragetank,insur-
American's X-15 is a radical departure and vital equipment. ing a normal flow at all times.
from normal pressurization and X-15 applications include: pressur. From the B-29 to the modern jet
cooling techniques, also pioneered by izing and ventilating the cockpit and airliner and now the X-15, AiResearch
Aillesearch, which up to now have the pilot's flight suit inside of which pressurization and cooling of these
utilized outside air surrounding the he breathes pure oxygen; cooling and history-making aircraft exemplify the
aircraft.When the X-15 manned space- pressurizing electronic equipment and company's continued world leadership
craft climbs into space beyond the inerting its environmental atmos- in the pioneering and advanced devel.
earth's atmosphere, it will carry its phere; cooling the plane's nose cone; opment of pressurization and refriger.
own atmosphere in the form of liquid and, operating pneumatic equipment. ation systems for high altitude, high
nitrogen dispensed through a self-suf- High pressure helium gas is metered speed flight. Your inquiries are invited.

THS CORPOATION

W1Pliesearch Manufacturing Divisions
Los Angeles 45, California * Phoenix, Arizona

Systems, Packages and Componentsfor: AIRCRAFT. MISSILE, ELECTRONIC. NUCLEAR AND INDUSTRIAL APPLICATIONS



FIRST LINE OF DEFENSE CONTINUED

fact, most of the islands in the Pacific ready set in and it was impossible to
except those west of Wake. get the van down the mountain. A

European MDA is at Chateauroux, tractor dispatched for that purpose
France, and covers Germany, France, encountered difficulty descending,
Spain, parts of India and Pakistan, even without the van. Some seven or
parts of Africa, and the Azores. A de- eight weeks later, a temporary thaw
cision was made by USAF that these enabled a Vermont trucking firm to get
areas would be taken care of by con- the van down the mountain.
tractural support with the work done On one trip the men may encounter
under MDA policies and principles. ice and snow, while on their next trip
The equipment repaired and main- it may be a sandstorm, or fifty- to
tained by these MDA people comprises f seventy-five-mph winds, or the sunny
the first line of defense for the United climes of Bermuda.
States against a surprise attack by an Whether they must battle the whis-
enemy. The communications-electron- tling, whining williwaws in the Aleu-
ics systems installed throughout the tians, the ice and snow in the polar
free world are the "eyes, ears, and regions, the swamps and insects of the
voice" of the electronic age and are Pacificislands,ortheinclineofsteep
located at Air Force bases, aircraft and mountain sides, the MDA men con-
warning sites, gap fillers, Airways and tinuewith their support job.
Air Communications Service installa- While some of the support is emer-
tions, and National Guard facilities. gency in nature, the men don't sit

Anytime the "eyes (radar), ears the technicians tremblingly join their around waiting for calls. They have a
(radio), or voice (telephone or tele- electronic supplies in a clanking, icy regular schedule of performing pre-type) "are off the air, there is a gap climb over Unalakleet's snow-clad depot-level maintenance inspections,
in our first line of defense which must slopes. coordinating schedules, and perform-
be repaired within a minimum of time. While supporting sites in Alaska ing regularly scheduled overhauls. If

Equipped with maintenance parts, isn't too troublesome,none of it is easy. they are at "home" for a few days, they
replacement components, tools, and During winter months you get the stuff can be found doing modification or
test equipment, the MDA people are and the men there by airlift (landing repair work on ground-electronics
always on call to respond to any emer- on ice-coated runways), by tramway, equipment.
gency request and use many means or you simply go to the dogs-literally During any given month, it is es-
of transportation to reach the site. speaking, that is. As a matter of cold, timated that the stateside-based MDA

hard fact, much of the support in the personnel travel about 125,000 miles.
polar region is provided by dog sled In the nine months the MDA pro-
and teams. gram has been in operation it has de-

veloped a planned schedule mainte-
nance which has increased equipment-
operating effectiveness, reduced off-air
time, made maximum use of organiza-
tional and field maintenance personnel,
shortened repair cycle time, and re-
duced the number of components
required. At the same time it has made
available serviceable replacement com-
ponents on specified equipment,

To reach the Texas Towers the men provided around - the - clock, on - call
usually go by helicopter, but in bad technical assistance and emergency
weather it is necessary to take a slow maintenance support, increased sup-
boat, best described as an ocean-going port of "first-line" equipment by Air
tug, which sometimes takes as long as But Unalakleet doesn't have a mo- Force capability, and accomplished
twenty-two hours to make the sixty- nopoly on ice-clad slopes. Many can also all this with but a minimum of main-
to one-hundred-and-twenty-mile trip. be found stateside. A seven-ton semi- tenance facilities and a maximum of

Helicopters are also used to airlift trailer was used last fall on an emer- satisfied customers.
highly sensitive electronic supplies to gency repair job at an Air Force station The trademark of the MDA man is
such high-up sites as the one atop San- in Vermont. By the time the job was dedication to his job of serving his
tiago Peak. Time required for the completed, the winter snows had al- customer, wherever he may be.-ExN
chopper to deliver the equipment is
about forty-five minutes as compared
with about a seven-hour trip by truck Maj. Gen. Clyde H. Mitchell is Commander of Rome Air
over a torturous, climbing road, with Materiel Area, Griffiss AFB, N. Y. Part of Air Materiel Corn-
the gears usually a little the worse for mand, ROAMA is responsible for the procurement, supply,
wear. installation, and maintenance of ground communications-

At a place called Unalakleet on electronics equipment for the entire US Air Force. Before
Norton Sound in Alaska, a tramway his present assignment, General Mitchell served in various
affords the MDA men and their equip- procurement and production assignments at Hq. AMC,
ment the only access to an AC&W site. Wright-Patterson AFB. Born in 1905, he was commis-
Airborne in their mobile deepfreezers, sioned and won his wings in 1929, is now a Command Pilot.
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Why Vertol leads

in turbine helicopter

design and development

Steady progress in helicopter technology has advanced this

versatile air vehicle to the threshold of a new era of useful-

ness. It is the era of the turbine-powered transport helicopter

designed for improved battlefield mobility and logistical

support of combat elements and missile systems, and for

all-weather, day-night operations.

Vertol has been and is today at the forefront in progress to-

ward this new achievement. Among the first to recognize that

turbine power would vastly improve performance, capacity

and versatility, Vertol also is a leader in research and de-

velopment on new designs incorporating these powerplants.

The result of many years of work in this field is the Vertol

107, first member of an entirely new generation of multi-

turbine helicopters destined to play vital roles in short-range

transportation throughout the world. It is now being produced

for the U.S. Army as the YHC-1. The 107 can be adapted to

an almost limitless variety of functions without altering basic

design. Its growth potentialities are built in, assuring a steady

progression of helicopters with even greater performance,

load-carrying ability and versatility. Detailed engineering on

growth versions of the 107, which will incorporate more

advanced engines now in development, is under way.
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New
standards
in
high-volume
production...
by
Bulova

Bulova ingenuity permits minimum inspection.

r~4 1

High-volume production techniques ... perfected by Bulova to maintain their
leading competitive position in consumer markets ... assure repeatability and
reliability of industrial and defense products.

To date, Bulova has manufactured more than 4,000,000 arming devices. Although
reliability was crucial, only approved sampling techniques were required for
inspection.

Experience in precision design and precision manufacture is the Bulova tradition,
the Bulova capability. It has been for over 80 years. For more information write -

Industrial & Defense SlesBI lova, 62-10 Woodside Ave., Woodside 77, N. Y.
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Bomarc reception committee SPLASH ONE...ENEMY AIRCRAFT DESTROYED
foth .. . Safely out from our heartland, intruding aircraft

wtxilibe knocked out of the skies by this Air Force long~
enemy itruderrange, pilotless interceptor. Launched at command

from an electronic control center, the Boeing Bomarc

sees ot is trge a suersnicspeds.Itunleashes its

educated radar proximity fuze developed and manufac-COSC N he r ysiEaRTndesrdcin 
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M ONKEYS, dogs, pigs, and now a rabbit. Early Another good bet is that precious few letters, if
in July, the Russians announced their re- any, are received by the Kremlin from irate animal

covery from space-equivalent altitude of a rocket- lovers attacking the use of animals in space and
borne capsule carrying two dogs and a rabbit. The other scientific research, despite the fact that the
Russian announcement, couched in the usual Russians undoubtedly are as fond of animals as
vague but chauvinistic Communist terminology, most Americans.
shouted of "another triumph for Soviet science" Which brings to mind a wonderful, although
and claimed that the rocket used was the most possibly apocryphal story. The Air Force's Col.
powerful single-stage device ever launched. Of John Paul Stapp, who has repeatedly risked his
course, not a mention of the recent US Able-Baker life by subjecting himself to enormous G forces on
monkey shot or the much earlier series of Ameri- rocket sleds, is reported to have received a letter
can launches and recoveries of animals in the early from an annoyed lady chiding him for using bears
nineteen fifties. In many ways, we may know less in such tests.
about the Soviet Union than anywhere else in the The letter is supposed to have ended with this
world, but it is a good bet that the Russian man question: ". . . and how would you like to have
in the street knows even less about Amerika. that sort of thing done to you?"
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MERCUR .

I \D DOWlr'"S

FILLIAM LEAVITT

Associate Editor

ACE technology has its administrati
political, and public-re ions ups
downs, of course, and the lates project
to face the slings and arrows of at least

mildly outrageous fortune is the National Aero-
nautics and Space Administration's Project Mer-
cury program to train seven military test pilots
for orbital flight.

In July, the press was invited to attend a quiet
tour of NASA's Space Task Group's headquar-
ters at Langley AFB, in Hampton, Va. There they
gotengineeringbriefings and another opportunity
to talk with the seven spacemen who had been
under wraps since this past spring when they were
introduced to the world. ing made for the Air Force to supply two TF-102s

Most of the newsmen reported that the space- to the Astronaut program. The per diem pay de-
men seemed as happy and enthusiastic about their lay, it was also promised, would be cleared up by
formidable assignment as they had been when having NASA rather than the military services
they started out. act as paymaster.

But one account, which set off a House space All this is mentioned only to point up that what
committee investigation, suggested that the Astro- on the surface had been a smoothly running pro-
nauts were unhappy about the possibility of losing gram has its problems indeed. Whether, for the
their flying pay, because of what appeared to be specific purposes of the orbital flight program it-
a mixup over the supplying of planes to NASA by self, continuous flight training is necessary is a
the services. Also there seemed to be some irrita- question for the experts. That the Astronauts are
tion among the Astronauts over what were de- thinking of their post-Mercury futures is evident
scribed as delays in paying the per diem due the (and only human). That, whether they fly or not,
spacemen as they traveled about the country for hazard pay should be awarded seems unquestion-
their training. able. That economy cuts in proficiency flying have

The upshot of the news story was a stir in Con- made it tough for the services to keep even their
gress over denying hot jet craft to the Astronauts regular programs going is an old and unhappy
and a statement from NASA Deputy Administra- story. Who'll figure it all out is anybody's guess.
tor Hugh L. Dryden that arrangements were be- -END

68 SPACE DICEST / AUTGUST 1959



THE USN AV Y
O0THE Navy, space is aplace, not apro-
gram. By this phrase, which crops up
in official statements and unofficial con-
versations, the sea-going service defines

its interest in space as a medium through which it
believes it may be able to perform its traditional
seapower mission more effectively.

The Navy space effort, encompassing strategic
aerospace warfare and enhanced control of the
sea lanes through improved navigation and maneu-
verability, is twofold.

Its strategic effort is most dramatically repre- wdDepmtChief fNavalOperations,Deve.

sented by its ballistic weapon program-notably cinet. At the right:Rear Adm. William F. Rabo
the solid-fueled Polaris missile, designed to be )iho runs the Polaris solid-fuel IRBM pro-r
launched from submarines as part of the over-all
US retaliatory capability. With top priority, the
Polaris project is almost a thing unto itself in the spacefrombeingusedtothedetrimentofthose
Navy. Its task force of some 4,000 people and objectives.
contracting agencies, with Lockheed Aircraft Cor- Suchvehiclesincludeanavigationsatellite-
poration as the prime contractor, is under the aegis Project Transit-currently under study and de-

of Rear Adm. William F. Raborn and his Spe- velopment by the Bureau of Ordnance for the

cial Projects Office. His shop gets its logistical Department of Defense's Advanced Research

and administrative support from the Bureau of Projects Agency, with the Air Force working on
Ordnance, but Admiral Raborn reports directly propulsion. Such a satellite, the Navy believes,

to the Secretary of the Navy in the Secretary's holds great promise for precise all-weather navi-

capacity as Chairman of the Fleet Ballistic Missile gation.

Committee, and to the Chief of Naval Operations. AlsoforARPA,theNavyiscontributingtode-
Polaris, a 1,500-mile, intermediate-range missile, velopment of an advanced communications satel-

will have the singular advantage of being launched lite, a project divided among the Army, Navy, and
from a difficult-to-strike-back-at site-underwater. AirForce.TheNavyisprovidinggroundenviron-
Symbolically, Polaris represents tomorrow's naval mental data. Also, the Navy's research facilities are

airpower, as do hardened-base or air-launched contributing to ARPA's solid propellant and de-

intercontinental missiles in the Air Force. Com- tection studies. The Navy has also expressed

bined with the nuclear submarine, the Polaris is strong interest in naval utility for reconnaissance

expected to be a formidable weapon system, when satellites, with the aim of providing a boon to

it becomes operational.
In the broader area of improved fleet opera-

tions, the Navy has a strong interest in and de- This is the sixth in SPACE DIGEST's series on
sire to contribute to the development of space the National Space Effort. Next month, the role
vehicles which it believes will, in the words of of the US Air Force will be examined. See the
former Secretary of the Navy Thomas S. Gates next page for a chart of the naval organization
(now Deputy Secretary of Defense), "use space for space.
to accomplish naval objectives and to prevent

SPACE DIGEST / AUGUST 1959 69



THE WHITE HOUSE Special
Assistant
for Science
and

National Technology
Aeronautics Dr. George
and Space B. Kistiakowsky
Council

Secretary of Civilian-Military National
Defense Liaison Aeronautics

NeilH. **** * ** ************** Committee * ... *.. .... *.. ** andSpace
McElroy WilliamM. Administration

Holaday, Chairman (NASA)
* T. Keith

* 41** *** ******0***o***** * * Glennan,
Administrator

Director, Advanced Sectary
Research Research of the
and Projects * Navy
Engineering, Agency * William B.
DoD (ARPA) * ranke

Dr. Herbert Roy W. *
F. York Johnson, * Chief AssistantDirector * ofNaval Secretary

Research 0 6 Operati n for Research
and * .Ad m .Arinigh and
Engineering * * A. Burke Development
policy * e Vice Chief Dr. James
Council r .e r * * go * * of Naval H. Wakelin

Dr. Herbert a 0 Operations

Cham Adu e
* B * S.Bassell

I O office of
Deputy Chief Deputy Chief 0 Deputy Chief a Assistant Chief Assistant Chief Rsearch *of Naval of Naval of Naval of Naval of Naval RearAdm.

Operations Operations Operations Operations Operations Rarson
(Operations) (Development) lAir) Communications) (Administration) Bennett,

Vice Adm. Vice Adm. Vice Adm. Rear Adm. Rear Adm. Che of
Walace M. John T. Robert B. Frank Kenmore M. Naval
Beakley Hayward Pine Virden McManes Research

Space and 6I
Astronautics I*Naval
Branch IRsac

Capt.Frank G. uLaboary
Marshall, bWasnto,
DirectorWahnt,

D.C.
Undersea Naval Guided Astronautics Communications Naval Hydrographic Capt. Arthut

Warfare Weather Missiles Division Division Observatory Office E. Krapf,
Division Service Division i 0 Capt. Edward * Capt. Robert Capt. Byron Capt. Henry Director

Rear Adm. Division Rear Aam. 0. Wagner, H. Weeks. L. Gurnette, G. Munson,
Lawrence R. Capt. John Keber S. Director * Assistant Superintendent Hydrographer
Daspit, F. Tatom, Masterson, Director of of the
Director Director Drector Communications Navy

0 1 oo 0s e 6 e 0 40 0 0 i l 0

Bureau of Bureau of Bureau of Bureau of Bureau of
Ordnance Aeronautics Medicine Ships Yards

Rear AdB. Rear Adm. Rear Adm. Rear Adm. and
Paul D. Robert E. Bartholomew Ralph K. Docks
Stroop. Dixon, W. Hogan, James, Rear Adm.
Chief Chief Surgeon General Chief Eugene J.

Peitier,

7' le

Speciala Pacif Naval Medical Naval
Projects Ordnance Missile Research Electronics
(Polaris) Laboratory Range Institute Laboratory

Rear Adm. Silver Spring, Pt. Arguella, Bethesda, Md. San Diego, Calif.
William F. Md. Calif. Capt.0ttoE. Capt. John M.
Raborn, Capt. Melt A. Rear Adm. Van Der Aue, Phelps,
Director Peterson, Jack P. Commanding Director

Commanding Monroe, Officer
Officer Commanding

Naval Officer Naval Schoolof Aviation
Ordnance Naval Air Medicine DIRECT AUTHORITYTest 

PStation Research Pensacola, Fla.
China Lake, Calif. delopment emangdonC COOPERATIVE ACCESS

Capt. William W. Activities Commanding 6 *0
Hollister, omndDin
Commanding Cosmmn Officer
Ommning Johnsville, Pa.
Oficer Rear Adm.

Naval Joseph N.
Proving Murphy,
Ground Commanding

DahlgrenlVa. Officer
Capt. Manley0H. THE NAINLSPACE FFORT-Vl
Simons, Aviation
Commanding Medicine
Officer Acceleration

Laboratory --
Applied Physics Johnsuille, Pa.3.

a orhstis Capt. Francis K. THE US NAVY(Johns Hopkins University) Smith,
Silver Spring, Director

Md. -
Capt. Albert S.
Freeman, Jr.,
Naval
Inspector a P C
of ronance a SPACE DIGEST chart

* July 10, 1959

70 SPACE DIGEST / AUGUST 1959



How is the Navy organized for its space re-
search and development effort? It must be pointed
out that for the Navy, as for the Air Force and
Army, "pure" space projects are okayed and, in

many cases, funded by either ARPA or NASA.
Under the Navy's latest organization, space pro-

jects in the idea or development stage are funneled
through Vice Adm. John T. Hayward, Deputy
Chief of Naval Operations, Development. Serving
as his space staff is the Space and Astronautics
Branch, headed by Capt. Frank G. Marshall. As the
Navy's development man, Admiral Hayward has
access to ARPA, NASA, and to the DoD's Direc-
tor of Research and Engineering, Dr. Herbert F.

At the test stand, Navy Polaris test vehicle towers York, on whose Research and Engineering Coun-

over work crews. Polaris, mated to nuclear sub- cil Admiral Hayward sits, along with the Air

marine, is expected to be formidable weapon. Force's Lt. Gen. Roscoe Wilson and the Army's
Lt. Gen. Arthur G. Trudeau. Admiral Hayward,

worldwide surveillance of seagoing commerce. a naval person with a distinguished record of scien-
Highly significant also in the space effort is the tific training, is a strong advocate of a single
Navy-run Pacific Missile Range at Point Arguella, agency for centralized control of the space effort.
Calif. The Navy makes a strong separation between

In addition, the Navy, through its technical the development side and the operational side, and
bureaus, the in-house research facilities of its lab- points out that, when missiles or space vehicles
oratories, and through contracts for research and become operational, they quickly go over to the
development placed with industry and universities jurisdiction of the Deputy Chief of Naval Opera-
for Navy, ARPA, and NASA projects, is pursuing tions, Air, or other appropriate staffs. Incidentally,
study, technical development, program manage- as part of its streamlining for the space age, the
ment, and procurement in such areas as world- Bureau of Aeronautics and the Bureau of Ord-
wide mapping and surveying, worldwide weather nance will soon be combined into a new Bureau
reporting, upper atmosphere data collection, and of Weapons, in keeping with the recommendations
satellite tracking. Also, a major contribution is of the recent Franke Report, prepared under the
being made by Navy medical facilities in the man- chairmanship of the new Secretary of the Navy,
in-space program. Part of the training of the seven William B. Franke. Another phase of the Navy's
NASA Mercury Astronauts for orbital flight is streamlining is the newly christened Astronautics
scheduled for the Navy's Aviation Medicine Ac- Division under the Deputy Chief of Naval Opera-
celeration Laboratory at Johnsville, Pa., site of tions, Air.
the largest American human centrifuge. And, of How much is the Navy spending on air and mis-
course, three of the Astronauts are Navy pilots. sile weapons for its space age future? Aside from
Baker, of the recent Able-Baker monkey ride into research and development, the Navy for FY 1960
space, was Navy trained. The Navy, too, has a is scheduling some $2 billion, about twenty-two
long record of high-altitude ballooning, and its percent of the armed forces' total. This sum is
submarine medicine program has garnered much second to the Air Force's more than $7 billion.
data at least partially applicable to spaceship en- The greater proportion of the Navy figure is
vironments. scheduled, for aircraft procurement and produc-

It is also important to mention the recently an- tion.
nounced Navy plans for building the world's Space limits a full compilation of the Navy's
largest radio telescope at Sugar Grove, W. Va. space efforts and interests.

In addition, the much-abused Vanguard pro- But, in sum, the Navy sees space as an exten-
gram, now transferred to NASA under the direc- sion of the seapower medium, is anxious to par-
tion of Dr. John Hagen, was originally a Navy ticipate in space weapons development, and-un-
project dating back to the pre-Sputnik days when officially at least-is champing at the bit for a
the ballistic missile capability and the scientific greater share in and greater credit for its con-
effort associated with the International Geophysi- tributions. Among the military services, it is not
cal Year were essentially separated. alone in this view.-END
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Where we stand ...

THE

ANTIMISSILE

MISSILE
DR. TOM MARGERISON

*

The successful development of an

antimissile missile would have an important

effect on the strategy of deterrence.

Here a leading British scientific journalist

contrasts the theoretical possibilities

* .of developing one with the practical value

that it would be likely to have. . . .

Reprinted with permission

Sfrom The New Scientist, published
in London, England
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HE explosion by United States forces of deadly partner to the ballistic missile is that it
three small nuclear weapons about makes much more efficient defense systems neces-
three hundred miles above the surface sary. During the last war, when bombers carried
of the South Atlantic last summer ... conventional high explosives to drop on London,

was one step in a series of experiments which the a defense system which prevented two-thirds of
Americans are undertaking to see whether it is the raiders from reaching their target area would
possible to develop a defense system against bal- be very effective. The cost of such a raid to the
listic missiles. The basic idea is to set a missile enemy was high and the damage inflicted on the
to catch a missile, and at least two different types target relatively low. All that has been changed
of antimissile missiles are being developed in the with the coming of nuclear weapons, for a single
United States. The first, called Nike-Zeus, being hydrogen bomb would obliterate the greater part
developed by Western Electric for the US Army, of London. In other words, any defense system
is in prototype form and for many reasons does worth having nowadays must have a very good
not look very promising. The second, Wizard, is chance of destroying every hydrogen bomb before
a US Air Force project which was canceled at one it reaches its target.
stage and has recently been revived. It seems likely It is against this background that engineers are
that at least one other system is also under de- looking for the answer to the ballistic missile.
velopment. Their problem is hundreds of times more difficult

There is an adage that for every form of offense than that of the guided missile designers who are
a means of defense can be found, and history has pitting their wits against aircraft. First, the bal-
failed to prove it wrong. But in combination the listic missile travels much faster-a long-range
two most recent comers to the arsenals of the great rocket will travel 5,000 miles in about half an hour
nations-ballistic rockets and hydrogen bombs- and approach its target at about 22,000 feet a
present such a formidable advantage to the offense second. Secondly, it is much smaller than an air-
that defense is at present impossible. Will it ever craft (or at least the warhead is, and that would
become possible? probably be detached from the rocket body in

The Americans seem to think that it will, for much the same way that Sputnik I was) and there-
they are proposing to spend $2,000 million on re- fore it would be much more difficult to detect by
search into and development of missile defense radar.
systems in the next three or four years. So far as On the other hand, the rocket defense engineer
is known, the Russians have no antimissile research has certain advantages. Once the ballistic missile
program-nor has Britain, France, or any other has left the atmosphere and its rocket engine has
major nation. ceased firing, its course is fixed by the laws of

The problem of defense against long-range geometry, and in theory two determinations of its
rockets carrying nuclear warheads is not simply position are enough to fix its exact path thereafter.
a matter of technical feasibility. To intercept and Then, he has the advantage that inevitably the
stop a rocket on its way toward you is a difficult rocket must carry its deadly load high up into
and perhaps impossible task, which I shall discuss space, so that even when the missile is several
later, but there is no theoretical reason against it. thousand miles away it may still be above the
Success would not involve contravention of any of horizon and therefore "visible" to radar. Finally,
the physical laws of nature. he has the consolation of knowing that, while his

But countries do not live by the laws of nature own job of stopping the incoming missile is ex-
alone. The possibility 6f carrying out any major tremely difficult, it is almost equally difficult to
program such as draining the North Sea, or irri- land a long-distance rocket precisely on a target
gating the Sahara, depends on economic as well thousands of miles away. With luck he may be able
as technical arguments. The same is true of de- to make use of some of the special weaknesses of
fense. However enthusiastic defense engineers the design of the invading rocket to destroy it-
may be, a defense system is useless if it is so ex- for example, its difficulty in reentering the atmos-
pensive that in building it the country reduces phere.
itself to bankruptcy. The problem of defense against rockets can be

The reason why the hydrogen bomb is such a broken down into four parts: detecting the mis-
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radar breakthroug. A new rador system, developed by Bendix Radio, simultane-
ously searches and tracks . .. provides space-age detection capability. .. has superior operational reliability

. . .and is safe from obsolescence. It is called ESAR-Electronically Steerable Array Radar. Employing techniques
far superior to any used heretofore, ESAR generates tremendous power, and overcomes the performance limits
of ponderous rotating antennas. This unique equipment, developed under the sponsorship of the Air Force Rome
Air Development Center and the Advanced Research Projects Agency, also has applications other than radar
detection. To learn how ESAR can solve advanced operational problems, consult us.

Bendix Radio Division
GOVERNMENT PRODUCTS * BALTIMORE 4, MARYLAND flu A



sile, calculating its trajectory, intercepting it with might spread out to cover an area thirty miles
another rocket, and destroying it. square.

Rockets might (in theory) be launched from any- How would the tracking radar distinguish be-
where in the world-on land, or from under the tween the warhead and the decoys? Two possibili-
seas using a submarine. During its first fifty miles ties exist: either to track all the decoys and cal-
or so the path of the rocket is quite easy to detect, culate all the trajectories to see if any one of them
since the motor is running and the ionized gases was likely to land on a target, or to defer the de-
form a good mirror for radar beams. But in order cision until the swarm started to reenter the atmos-
to "see" the rocket at an altitude of about 100 phere at the end of its journey, when the decoys
miles, the radar stations have to be within 900 would burn up. This latter course would almost
miles or thereabouts of the launching site. . . . certainly leave action until too late.
This is why so much emphasis is placed by the In any case, we may question whether radar
Department of Defense on forward radar stations would be able to detect the approaching warhead.
in the Arctic, and in Britain, Germany, Turkey, The reflecting area could almost certainly be made
and other countries comparatively close to the small-probably not more than a square yard-
Soviet Union. The fact that the United States has and, as it seems likely that plastic laminates would
friends in the right place to harbor her forward be used for the external shell, a very small radar
radar stations is a great advantage for the defense echo would be obtained. The maximum height of
of America. Russia is not so fortunate in having an intercontinental ballistic missile is about 700
friends close to the United States. miles-above most of the satellite orbits-so that

Even with advanced radar bases the detection even radar sets immediately underneath the tra-
of missiles is none too easy, since they appear jectory would have difficulty in picking it up. The
above the horizon with rocket motors working for extent of this tracking problem can be judged from
only a minute or two and it is difficult to watch all the difficulty which large radio telescopes such as
directions at once. In addition, the signal has to that at Jodrell Bank have had in following rockets
be sent securely back to the remainder of the de- and satellites when they knew more or less where
fense system without interference from the enemy. to look.
In some cases it may be possible to build ad- What is more, our defense radar stations must
ditional forward radar stations in aircraft which, be certain that the echo they have found comes
because of their height, get a better view. from a weapon of war and not simply a meteorite,

The next problem, having established that a part of a space probe returning to earth, or some
rocket has been fired, is to calculate its trajectory quirk of the ionosphere or aurorae. Even assum-
and to decide whether it is a peaceful space probe ing that all these problems can be overcome, there
or satellite, or whether it is a war rocket destined remains the possibility that the enemy might him-
to blow up a city. It is here that real difficul- self get up to mischief and upset the long-range
ties begin. Let us assume that what we have de- tracking radar in some way. For example, the ex-
tected is the firing of an intercontinental ballistic plosion of an American nuclear weapon at an
missile. In a sense this is the easiest case, since altitude of about 100 miles over the Johnston
there is a longer time available for the defense to Islands in the Pacific last year produced disturb-
act and the difficulties of the attackers are more ances in the ionosphere, and an artificial aurora
acute than for shorter-range rockets. was observed at Apia in the Samoa Islands.

Once the rocket motor on the ICBM stops fir- Aurorae are known to produce radar disturbances,
ing its trajectory is fixed, but at once it becomes and an artificial aurora might be expected to have
much harder to pick up by radar as it has lost its the some effect.
reflecting tail. A moment later we can expect the But let us suppose that all these problems have
warhead to separate from the body of the rocket, been overcome and that the destination of the mis-
which could be fragmented with an explosive sile has been calculated within five minutes of
charge to form a swarm of radar decoys spreading launching. The next problem is to intercept it, and
like a shot from a gun. Soon the swarm of decoys obviously this can be done only with another



rocket. Liquid-fueled rockets are impracticable heat. On the other hand the missile might survive
since there would be no time to load them with the first heating by the defensive nuclear weapon,
liquid oxygen, which cannot be stored indefinitely but then be quite unable to guard itself against re-
in the rocket's tanks. Even using solid-fueled entry heating.
rockets burning cordite or some similar explo- Secondly, an exploding nuclear weapon pro-
sive, some minutes are needed to get the rocket duces a great bubble of neutrons-splinters of the
off the ground. Probably the best that can be done uranium atoms split in the course of the explo-
is to have the rocket launched within about five sion-and these might be in sufficient concen-
minutes of getting word from the radar operators. tration for a moment after the explosion to trigger
The offensive missile is by now getting near to the off the fission detonator of the hydrogen bomb in
highest point in its trajectory, so that our defen- the offensive missile. Nobody knew how a nuclear
sive rocket will have to catch it on the downward explosion would behave in space, how quickly the
journey during which it is steadily gathering speed. fireball or the neutron bubble would spread, and

If the defensive rocket is to intercept the in- it was probably to discover this that last summer's
vader, incredible accuracy is needed-such ac- American experiment, Project Argus, was under-
curacy of timing and control of thrust of the rocket taken. The tests should have revealed how near a
motor that the task is virtually impossible. For- miss is needed in order to shoot down an inter-
tunately, there is one trick the defenders can use continental missile, and they should also show
to reduce the accuracy required. They can site the whether this form of sharpshooting blocks radar
defensive rockets near to the target areas and sets looking for the next attack.
launch them back along the same path that the There are many "ifs" attached to any form
invading missile is known to be on. By using this of defense against long-range missiles; even if
reverse trajectory the timing of the exact moment Project Argus results show that a kill can be made
when the defender takes off becomes less critical, by a nuclear explosion in space at a range of sev-
although it does mean that defense missiles have eral hundred yards, the chance that a single de-
to be ready close to every target area. fending rocket will succeed is extremely small. To

With luck the antimissile will pass close to be certain of success many defenders would be
the missile ten minutes after takeoff-or twenty needed for each attacker, and the cost would be-
minutes after the missile took off-and perhaps come prohibitively high.
2,000 miles away from the target. The meeting In Britain we would be more likely to be at-
will take place about 300 miles up, well clear of tacked by short- or intermediate-range rockets
the atmosphere. How is the antimissile missile to than long-range ones. The total time such rockets
destroy its opponent? are in trajectory is not more than fifteen minutes.

Most of the destructive effect of high explosives The only chance of interception would be just
(including nuclear ones) let off on the surface of above the target when the missile was reentering
the earth is due to blast, the wave of pressure the atmosphere and was particularly susceptible to
created in the atmosphere. But where there is no attack. In this case much smaller defense rockets
atmosphere, there is no blast-or almost none. might be used, designed to spread abrasive par-
Even if we put a hydrogen bomb in the antimis- ticles in the path of the missile and to damage it
sile, we cannot expect it to damage the intruder by in that way. Again the chances of success are out
blast. It is possible, however, that a nuclear of all proportion to the expenditure involved. A
weapon exploded sufficiently close to the offensive much bigger effort would be needed than for the
missile would damage it in other ways. design of guided antiaircraft missiles, which have

First, if the missile passed through the fireball absorbed a large part of the British electronic in-
of the defensive nuclear weapon, it might evap- dustry.
orate. The problem here is that the missile designer For the time being the antimissile missile is a
has already provided his missile with a jacket myth, and it may well remain so. There seems as
which will resist the heat produced on reentering yet to be no practical alternative to the present
the atmosphere, so it is probably very resistant to childlike approach of defense by deterrent.-END
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Motorola Military Research Report-Solid State Electronics

Dr. Daniel E. Noble
Executive Vice President*

Motorola, Inc.

*D R. NOBL E 1S VC P-S.ENT I NCH GOS CO ATI ON D IN AL ELE : S Div7SIO .

THE SE NUTRPOUT IIINAND THE MtLiTARY ELECTRON CS DEWVISION OF tMOTOROLA. IN2.

"In this new era, Solid State Electronics will spread
its influence to every form of human endeavor and
will contribute substantially to scientific achieve-
ment in all fields."

PLEASETURN PAGE



Ferrimagnetic principles are demonstrated by scien-
tist in charge of Motorola's Solid State program,
Dr. H. William Welch, Jr., director of research
and development, Military Electronics Division.
Dr. Welch as a University of Michigan professor
established that school's Solid State laboratory and
introduced new curricula in Solid State devices and
their applications. He holds an I.R.E. Fellow Award

V for contributions to development of solid state devices
and microwave tubes.

John C. Cacheris, right, manager of the Microwave
Applications Laboratory, and a member of his staff
inspect a parametric amplifier, one of several devices Typical of solid state materials now being offered fornowbeingproducedbyMotorola'sSolidStateDept. sale by Motorola are these ferrite rods and bars being

examined by Donald L. Fresh, manager of the Solid
State Materials Laboratory.

Imaginative leadership plus the most modern of laboratory facilities
have helped foster a creative environment that is attracting top talent
to Motorola. Here, Dr. Arthur L. Aden, associate director of research
and development for Motorola's Military Electronics Division, shows
a new member of his staff equipment for photographing printed cir*
cuits. Dr. Aden welcomes inquiries from qualified engineers and physi-
cists who would like to join his department.

James R. Black, manager of Motorola Microelec-
tronics Laboratory, heads work which leads toward
thenmass production of eonomical microelectronic
components so small that several would fit on the
period that ends this sentence. U



How Solid State Electronics
is shaping the future

MILITARY ELECTRONICS-industrV talline and polycrystalline solids. New mate.

as ivell--is being radically changed by rials possessing these useful characteristics are

rapid advances in solid state technology. created and produced in the Materials Labora-

Predicted for the near future are com. tory. Typical applications: newly developed

puters small enough to fit in the palm of ferroelectrical or piezoelectrical materials to

ahand, receivers thatilldetectthe be used in transducers for submarine detection.

weakestsignalsfromdistantsatellites. At present, the Applications Laboratory is
making extensive use of ferrites and semicon-

Motorola's highly experienced Solid State ductors in the development of broad lines of

Department, in close cooperation with the Semi- isolators, circulators and parametric ampli.

conductor Products Division, is advancing the fiers. The latter device has already demon.

state of the art .on several fronts, one of the strated its worth in satellite-tracking radars,

most promising of which is microelectronics. IGY research receivers, uhf television receivers

By making use of crystalline functional cir* and radio. In the study and design stage are

cuit elements created in volume quantities by new and advanced ferrimagnetic devices such

surface etching or film deposition methods, as microwave -switches, ferrimagnetic limiters

Motorola researchers anticipate they will soon and semiconductor switches.

be able to design equipment with component Still another research frontier where strik-

densities of tens of millions per cubic foot. ing preliminary results have been achieved is

This high density will result in a great a low-voltage facsimile paper for the transmis-

reduction in systems and computer size coupled sion of teletype and other information. Appli.
with a significant increase in reliability, and cations in the fields of combat surveillance,
it willlead to the development of self organiz. logistics control and other important military

ing computers for such complex tasks as the programs are foreseen.

solution of military logistics problems and Military Electronics Division's expanding

space guidance. capability in solid state electronics is described
In microelectronics and in other areas, in a new booklet entitled:"Solid State Frontiers

Motorola scientists, including those of the at Motorola' Request your copy from Technical

Semiconductor Division, are investigating the DataService,Motorola,Inc.,MilitaryElectron-

ferroelectrical, ferrimagnetic, piezoelectrical ics Division, 8201 East McDowell Road, Scotts-

and pyroelectrical characteristics of monocrys- dale, Arizona.

AMOTOROLA
Military Electronics Divisio ICAGO *HOENI RVERNON

Engineers and Ph sicists interested in career opportunities are invited to write: Motorola, Inc., Military Electronics Division

a ........... slag

1450 NORTH CICERO AVENUE 8201 EAST McDOWELL ROAD 8330 INDIANA AVENUE

CHICAGO 51, ILLINOIS SCOTTSDALE,ARIZONA RIVERSIDE, CALIFORNIA



S peaking o PACE

Space Telescopes morality derives exclusively from the hand that wields
it. Is a simple stone good or evil? We cannot an-

Out above the earth smog, a fifty-inch telescope swer until we know whether it is gripped by the hand
could survey the stars and the heavens with a clarity of Cain or by the young David's as he stands against
that would make present astronomy obsolete. The the tyrant Goliath. A new Goliath now confronts us,
National Science Foundation, at the Kitt Peak Na- threatening our peace, our lands, our lives themselves.
tional Observatory, has begun work to place such a Are we not then to defend ourselves to the very best
telescope in orbit by 1964. As a preliminary to a of our ability? Of course. And that we should ever
satellite telescope, the NSF and the Office of Naval feel guilty, ever feel we have to apologize, for doing
Research plan to launch four balloons that will carry so is as fantastic and incredible as it would be for
twelve-inch telescopes to an altitude of about 80,- us to do less than our best. Not only need we of
000 feet this summer. NATO never apologize, but we should be proud that

we are meeting our obligations as did our fore-

Morality and the Atom fathers in all countries: to be ready to fight all-out
for freedom."

Gen. Lauris Norstad, Supreme Allied Com-
mander, Europe, reconciled atomic weapons and Astronautical Autobiographies
morality:

"Let me make explicit my attitude toward the The series "Three Astronautical Pioneers," ap-
question of the morality of atomic weapons. Its pearing in the April, May, and June issues of Astro-

nautics, not only offers insight into the careers of
three brilliant scientists, but indicates some of the

GEORGE "MOON" MEYERS-By Jack Tippit difficulties encountered by all true pioneers. Robert
H. Goddard, 1882-1945, American rocketman, re-
counts the development of his interest in rockets and
propellants from the age of four. His autobiography,
as yet unpublished, will appear as a book next year.
Konstantin Eduardovich Tsiolkovski, 1857-1935, an
introspective Russian dreamer preoccupied with cos-
mic space, had completed a very practical study of
a manned space vehicle powered by lox-hydrogen
rockets by 1903. The third pioneer in the tech-
nology of astronautics, Hermann Oberth, born in
Hungary in 1894 and now living in Germany, was
fascinated by the idea of spaceflight from the time he
read Jules Verne's stories as a boy of eleven. By 1923
he had published his theory of space travel in a
pamphlet that established the framework for much
that has become space technology now-"The Rocket
into the Interplanetary Space."

. Star Story

We have received the good news that a New York
film company, Storyboard, Inc., has acquired the
rights to Harlow Shapley's superb book, "Of Stars

"Georgie, boy, if you're positive there's no crab grass and Men," as source material for a feature-length
up there, then I'm signing up to go along with the production.Itwillbedoneincolor,usinganima-
firstrocketloadofmooncolonists." tion, straight photography, and "other graphic de-
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what s 

Ability of energy to do work?

A mathematical convenience?

Gibbs' Free Energy?

What does it mean in isothermal
electrochemistry?

The concept of energy availability
in all its ramifications is becoming
ever more important to Allison's

energy conversion mission.

Current projects involving this con-

cept include electrochemical con-
version systems (for satellites, space

systems, and perhaps even your
future automobile), heat regenerator

systems and photolysis regenerators.

In our inquiries we rely not only on
our own resources but also on the
talents of General Motors Corpora-

tion, its Divisions, and other organi-
zations and individuals. By applying

this systems engineering concept to
new research projects we increase the

effectiveness with which we accom-

plish our mission-exploring the

needs of advanced propulsion and

Energy conversion is our business weapons systems.

LLISOA
Division of General Motors, Indianapolis, Indiana



SPEAKING OF SPACE

APOGEE

STARPARACHUTE

ROTATE DESCENT BRAK

TRAJECTOR,

~BURNOUT iSiMULATED
TOUCWODYN
ON LUNAR

FREEFL
LAUNCH 0

PARACHUTE
DESCENT

-&ONAiR LAND N C 1

Northrop official has suggested simunated "moon Artist's conception shows tiwo men in spacesuits

landing" for training purposes. The braking rocket undergoing tests in space-simulation chamber to be

would bring capsule to stop as if it had hit moon. part of new Republic Aviation astronautics center.

vices." Dr. Shapley is slated to act as technical ad- "Vibration and Noise Problems Expected in

viser during production. Manned Spacecraft"-incipient manned spaceflight
makes it necessary to consider human tolerance and

Top Banana Eater performance in the dynamic mechanical environ-
ment-by H. E. Von Gierke in the May Noise Con-

William Rockefeller, national president of the trol.
American Society for the Prevention of Cruelty to
Animals, journeyed to the Navy School of Aviation Nuclear Club-How Many Members?
Medicine at Pensacola, Fla., to present a special
award to Baker, survivor of the May Jupiter flight For an interesting and detailed study of the prob-

into the wide black yonder. Accepting on behalf of lem of expansion of the international nuclear club,

Baker was Dr. Dietrich E. Beischer, director of the it's well worth picking up a copy of Daedalus, the

Navy project responsible for training the space Journal of the American Academy of Arts and

monkeys. Monkey Able, who died as the result of a Sciences, summer 1959 issue, containing a report by

post-anesthesia heart arrest, will receive a similar Howard Simons of Science Service on a study of the

award posthumously. problem. Write to Daedalus, Jefferson Laboratory,
Harvard University, Cambridge, Mass.

Recommended Reading MecltaReport
"Pulsating Stars and Cosmic Distances,"-Cepheid

variable star pulsations as an astronomical yard- From an April issue of Doklady Akademii Nauk

stick-by Robert P. Kraft in the July Scientific USSR: "The cosmic rocket launched in the direc-

American. tion of the moon on January 2, 1959, was equipped

"Which Way Is Heaven?"-as man goes up or for recording cosmic rays and terrestrial corpuscular

out and beyond, where will he look for faith?-by emission. . . . A preliminary processing of data ob-

David Greenfield in the July 4 Saturday Review. tained within an altitude range of 8,000 to 150,000
"Psychological Aspects of Confinement in Fallout kilometers from the earth's center is presented. . . .

Shelters"-confinement for two weeks or more after The spatial distribution of the high-intensity zone is

a thermonuclear attack may have far-reaching effects found to lie at 26,000 km. from the earth's center.

on the individual-by J. Donaldson, K. Magnuson, At 55,000 km. the terrestrial corpuscular emission is

et al, in the April Journal of Psychology. zero. . . . The measured energy does not quite con-

"How We Established the Lunar Radio Link"- cur with data by Van Allen. . . . The intensity of

details of the reflection of Morse code and voice mes- cosmic radiation appeared constant starting with 66,-
sages from the moon-by Dr. J. V. Evans of Jodrell 000 km. altitude, up to 150,000 km. It indicated that

Bank Experimental Station, in the May 28 New at this altitude the terrestrial magnetic field has no

Scientist. more effect."
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SPEAKING OF SPACE

Discoverer IV

The fourth satellite in the Discov-
erer series was launched from Van-
denberg AFB, Calif., on June 25 but
did not attain orbital velocity. Termed
"strictly a hardware test," it carried
no medical specimens.

THE Medicine and Space
MILITARY The next congress of the Pan

American Medical Association to be
held in Mexico City from May 2 to

FOR May 11, 1960, will include a section
on space medicine. Maj. Gen. Otis 0.

MOON BASE Benson, Jr., Commandant of the
School of Aviation Medicine, will be

This is the title of one of four president of the space medicine sec-
tion, and S. Fred Singer of the Uni-

major space proposals developed versity of Maryland will be the sec-
tion's secretary.

by Martinfor the military and
Federal Science

astroscicntificbranches of our
The Senate Government Opera-

Government. The importance of tions Committee has approved a bill to
create a commission to study the

this proposal is two-fold: need for a federal department of
science and technology. The commis-

the inevitability of an actual moon sion would consist of eight members
to be appointed by the President from

base program by this country federal agencies and among scientists;
four members appointed by the Senate

within the next 5 years, and; the -two senators and two scientists; four
members appointed by the House-

fact that we could and can two representatives and two scientists.
At this point, opinion seems pretty

undcrtake such a project now- well divided as to whether such a de-
partment would serve to give science

not in theory but in "hard" its rightful place in the US or bog
down scientists in a morass of govern-

engineering design.For Martin's ment restrictions and administrative
procedures.

eight divisions add up to One very strong argument for a
single department was set forth by

one of the top capabilities in thefree Lloyd Berkner, distinguished head of
Associated Universities Inc., and a

world for man's first ventures in chief architect of the International
Geophysical Year, who wrote in a re-

spacc-planetrU cay loration. cent issue of Science Magazine:
"The creation of such a department

would centralize governmental respon-
sibility for vital scientific functions
that are now performed to an extent
. . . most inadequate in the light of
current needs. . . . It would bring
together closely relatedscientific re-
sponsibilities. . . . It would provide
the means of extending. . . leader-

MM -Aship."
EALT/MORE*DENyVERc* R - LANDO -MICHAEL B. MILLER



ney ell calls it

A
SPACEABILITY is a new term

meaning the capability to

completely equip man for

survival in space. While he

will retain the ability to exercise

his judgment with manual

controls, man's welfare in space

will depend largely on automatic

control of his navigation, flight

and power-in fact, his total

environment, including food,

oxygen and waste disposal.



There are three area indispensable to space operations: Corporate capability-ici, a
(1) motion control and navigation for vehicles of flight, background in missile and space systems managemnt,
including inertial systems; (2) environmental control for as well as in the design, development and production o
human activity; and (3) instrumentation and data proc- .
essing both on the ground and in the air. systems and components, Honeywell is fully qualied

Recognition of Honeywell leadership in all three areas is forworkonallphasesofprimemissileandspacesysems.
exemplified by the fact that Honeywell controls are going
into almost all space vehicles presently planned. Human engineering in relation to space

flight is being studied by an entire project team at the

Military Products Group's aeronautical facility in Minne-
apolis. The group is made up of specialists in anthro-
pology, anthropometry, bio-chemistry, bio-physics, psy-
chology and psycho-servo analysis. Their goal: opti-

mum integration of man into a complex control system,

which involves problems such as efficiently dividing labor
between manual and automatic computation equipmen1t.

Honeywell organization makes

This Honeywell capability is benefiting the following available to space projects unique capabilities and experi-
projects, some of which have already been completed: ence. These include Industrial Instrumentation, Comput-

. Providingcompleteguidanceandflightcontrolsys- ing and Recording complex; the services of environmental

tem for Project Scout, the NASA launching vehicle for experts in the Temperature Controls Group; and associ-

orbital and probe flights of instrumentation satellites. ated members of the Military Products Group: Ordnance,
Aeronautical, Boston, and Missile Equipment Divisions.

* Developing navigation and guidance system for the The Corporate Research Center works closely with all
proposed Martin version of Dyna-Soar, the Air Force
pilot-controlled semi-orbital vehicle. groups.

* Developing and producing an advanced space cabin Areas of interest and activity at Honeywell
environment simulator for the Air Force School of Avia-
tion Medicine. for space projects include the following:

Inertial guidance and navigation systems, gyros, stable
* Supplying orbital injection guidance reference sys- platforms, accelerometers, computers, air data systems,
tems for Project Vanguard's launching of satellites into ballistic trajectory control systems, horizon scanners, fix
predeterminedorbits. takers, reaction jets, control valves.

* Developing and producing attitude control for both Other areas are flight data sensing and display systems,
orbiting and re-entry versions of Project Mercury, the telemetry and recording systems, data reduction systems,
NASA manned satellite program. pressure and temperature sensors, analog-digital and digi-

* Developing and producing attitude stabilization tal-analog converters, atmosphere composition control
systems for vehicles used in re-entry test phases of systems, temperature control systems, pressure control
Project Mercury. systems and recording devices.

* Human engineering studies and instrumentation de- If you have a problem that requires outstanding capa-
velopment for pilot orientation in space flight for Project bility in control for space projects, call on Honeywell.

Mercury. For information write Honeywell, Minneapolis 8, Minn.

Honeywell



SYLVANIA ELECTRONISYESTES. ISIMULATION

Creating electronic realities in alow-cost manageable package
SIMULATING CONDITIONS of actual operations enhanced materially by current'simulation projects.
for flight trainers, radar operators, or space In simulators or trainers, asin every major
travelers isan experienced and growing facility area of electronic systems, Sylvania can assume
of Sylvania Electronic Systems. full responsibility from system analysis and

Good examples are Sylvania's participation in management through research and engineering,
the Navy's Universal Digital Operational Flight product design, production to field engineering.
Trainer and "ACTER," anew Sylvania devel- Sylvania welcomes the opportunity to outline
opment which will add ECM conditions to exist- its special talents and capabilities to you or your
ing radar training gear. organization personally. Simply address your in-

Undoubtedly the simulation of space travel can be quiry to division headquarters, address below.

Sylvania Electronic Systems - S L AIA Division of Sylvania Electric Products Inc.SYVNl
63 Second Avenue, Waltham, Mass. Subsidiary ofGNEL

GENERAL TELEPHONE &ELECTRONICS\Z



Y ERIAL INNER CHAMBER

ANIMAL CAGES

REW QUARTERS
ABORA

/EHANICAL EQUIPMENT

SSUMING mangoets to the moon-and
the chances are getting better with each

advance in space technology-he'll

probably want to stay and set up camp

eventually. Such an out-of-this-world housing de- to test spacesuits or the action of vacuum on mate-

velopment will involve an enormous tangle of en- rials. This would simulate what crews leaving a

vironmental questions: the provision of adequate real moon shelter would undergo.

atmosphere on our airless celestial neighbor, the The Lunar Housing Simulator, as the Martin

provision of food, protection against meteors, and scientists have dubbed their idea, would be a

a host of other problems. closed, self-sustaining ecological system. The

Ideally, the moon base will have to be a com- upper deck would contain green plants in hydro-

pletely self-sustaining unit, with the capability of ponictankstoprovideoxygen andfood. The

providing all essentials. median deck would contain a laboratory, animals

Human factors scientists at the Martin Com- for food, and additional plants for air regeneration.

pany's space medicine section at the Denver, The lower deck would contain living quarters for

Colo., division believe that a life-size simulator a five-man crew, complete with most of the "com-

to perfect these sustenance techniques should be forts of home." And the basement level, like an

built now on our own planet. In such a simulator, ordinary house, would contain the powerplant-

they suggest, crews could undergo realistic train- probably a conventional one here on earth,
ing for residence on the moon. although on the moon it would be necessary to

Their design, illustrated above, would consist use solar or nuclear power.

of an outer spherical shell containing an inner Although their full-scale simulator is still a

spherical chamber. The inner chamber would con- drawing-board item, the idea has been brought

sist of three levels, with a central core containing to the attention of such agencies as the National

a powered elevator for access to all levels. An air- Aeronautics and Space Administration. Mean-

lock would connect the inner core on the ground while, Martin scientists keep working on space

level to the outside. The space between the two medical problems in their already existing labora-

chambers would consist of vacuum, an ideal area tories.-END
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N THE morning of the twenty-first of
May a scientist whose name was only
barely known to the general public but
who had been one of the prime archi-

tects of the space age died of a cerebral hemor-
rhage in Washington, D. C.

The scientific world was shocked to learn of the
sudden death of Dr. Louis N. Ridenour, Jr., at
the age of only forty-seven, in the midst of his
prime as a long-time contributor to the aerospace

DR. LOUIS N progress of the country he had served so well.
At the time of his death, Louis Ridenour was a

RIDENOUR, IR. Vice President and General Manager of the Elec-
tronics and Avionics Division of the Lockheed
Aircraft Company, the last in a series of high and
responsible positions he had filled with great dis-
tinction during and since World War II.

A nuclear physicist and electronics expert,
Dr. Ridenour was a youthful man who looked
more like an athletic businessman than the re-
search scientist that he was. One of his most sig-
nificant public services was his tour as the first
Chief Scientist of the US Air Force in 1950-51.
As chairman of a special committee that surveyed
the then newly independent Air Force, he left a
special stamp on the nation's aerospace arm with
the famous "Ridenour Report," which led to the
establishment of the Air Research and Develop-
ment Command and the creation of the office of
the Deputy Chief of Staff for Development.

During World War II he had served as the as-
sistant director of the still relatively uncelebrated

an architect but highly significant Office of Scientific Research
and Development's Radiation Laboratory at Mas-

of the space age sachussets Institute of Technology, which helped
transform primitive radar into a reliable defensive
and offensive military tool. Even today, the extent
of the contribution of the Radiation Laboratory
to the Allied victory has not been fully reported,
partially because it was obscured by the more
dramatic revelation of the atomic bomb project.

Dr. Ridenour, during his all-too-short career,
had also taught at Princeton, the University of
Pennsylvania, and the University of Illinois, and
had written numerous scientific books.

His Lockheed career had begun in 1955 when
he joined the company's new Missiles and Space
Division as director of research. He had looked
forward to working on solutions for the complex
problems of the space age.

He will be sorely missed.-END
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One of a series of advertisements depicting historic incidents in military communications through the age

EARLY WARNING -1775 "Oneif byLand,Twoif bySea.'

The signal lanterns in Boston's North Church tower winked for only a fleeting moment in the gloom of the night, one ... two!

British troops were to come by sea, hoping to surprise the Colonial Minutemen and seige the military supplies of muskets,

cannon and gunpowder prudently stored in Concord, 22 miles away; as well as the provincial leaders Samuel Adams and John Hancock

known to be staying in nearby Lexington. So Paul Revere was off, down the lonely moonlit road toward Lexington

on his immortal midnight ride to alarm the countryside. Later that day "The embattled farmers ... fired the shot

heard round the world. The war for independence and freedom was at hand.

Again in today's uneasy world, we must rely on early warning and widespread communication
to alert and direct our modern minutemen, in the event of any hostile move to attack this land.
In this age of long range aero-space offensive weapons, the most advanced Electronic Communi-
cations are pre-requisite in the operation of our continental defenses.

ECI is proud to be supplying major communications equipment to our armed forces...in
surface, air-borne and space applications. Systems such as the air-borne communication and data
units linking the latest USAF all-weather Century Series Interceptors into the Continental
Defense network are ECI products.

LECTRONIC

OMMUNICATIONS
tA futllcolor 18 x 25 - rc uction

of "The Midnight Ride of Paul Revre," suitable for framing,
will be sent FREE on request. KC. St. Petersburg, Florida

Specialists in advanced electronic communications, countermeasures, and detection systems

Regional Offices: Washington, D.C., North Hollywood, Calif., Paramus, N.J., Dayton, Ohio, DallasTexas



A NEW CHAPTER

IN AIR POWER

"Hound Dog'' mis-
siles, launched from

a far-ranging B-52s,
vastly increase the ca-
pability of SAC's
bomber fleet.

North American's
"Hound Dog" missile
ispowered bythe Pratt
&WhitneyAircraftJ-52
jet engine. The B-52
bomber is also pow-
ered by Pratt & Whit-
ney Aircraft engines-
eight J-57s.

This is just another
example of Pratt &
Whitney Aircraft's
leadershipinflightpro-
pulsion, in whatever

I& form it takes.

POWER IS THE KEY!
Flight's historic limitations are being overcome. Today's Whitney Aircraft has demonstrated important technical

speeds, distances, and altitudes will soon be extended even achievements which only a year ago were considered im-
beyond the frontiers that research is just now reaching. possible or highly improbable. Major accomplishments have

The key to this exciting future is power . . . dependable also been made in high-energy liquid propellant rocket
power, to meet any requirement of flight. And dependable engines, and other advanced applications of power for flight.
power is our business. These advances are opening the way for ultra-long-range

In the area of nuclear propulsion, for example, Pratt & aircraft, as well as for vehicles of space travel.

tca7t PRATT & WHITNEY AIRCRAFT
East Hartford, Connecticut

A division of United Aircraft Corporation



trategy Wears a
DOLLAR SIGN

The following article is excerpted from one chapter of
Strategy in the Missile Age, a new book by Bernard Brodie,
to be published September 21 by Princeton University Bernard Brodie
Press, Princeton, N. J. The book will be the next selection
of the Aerospace Book Club.

HERE is a legend that we Americans have always make themselves felt in the Pacific, the Japanese had hurt

entered our wars unprepared. It may be true, though our pride and caused us casualties but had actually done
it is hard to test the proposition in the absence of a us, as a nation, relatively little harm.

standard that commends itself as logical and objective. It As a result of this history we have developed certain
was foolish to enter the War of 1812 against the world's national habits, most of them reflecting an ingrained op-
greatest naval power with only a handful of frigates, but timism in our approaches to problems of national security.
it would not have been much wiser to do so with two or The size of the American peacetime budget today suggests
three times that force. It is the one war of our history that that these habits are not unshakable, that they do tend to
we did not win, that is, the one war in which our strategic adjust to changing circumstances; yet it is hard to visualize
position at the end was clearly worse than at the beginning how drastically the relevant circumstances have changed.
and in which our avowed war objectives received no ex- Today we are spending far, far more on defense than we
plicit gratification from the opponent. Even so, the advance have ever spent before in peacetime, but we are fated to
in our national destiny was hardly interrupted by the affair. remain far, far less secure. Moreover, insecurity today

It would have been difficult to be better prepared for means something much more terrible and much more
the Civil War without giving the Confederates a share in nearly absolute than it meant before 1945, even to those
the advantages and thus nullifying them. The wars against countries that thought they knew insecurity.
Mexico in 1846-47 and against Spain in 1898 we won We do not have and probably never will have enough
quite handily. Neither did we do at all badly in the two money to buy all the things we could effectively use for
world wars. It is true we never got an American-built air- our defense. The choices we have to make would be dif-
plane to the front in World War I, but we got plenty of ficult and painful even if our national defense budget were
other American commodities there as well as men. And twice what it is today. The fact that we are dealing with
if we failed to do as well as we might have in the Korean a lesser sum only makes the choices harder....
War, it can hardly be attributed to our deficiencies in How much can we afford for defense? Are we spending
preparedness. All we can say is that our military expendi- enough? Or too much? Above all, how do we properly
tures in the years before each conflict rarely reflected the measure these things? If it is true that we cannot hope to
high expectation of war which our hindsight leads us to buy absolute security and that the best we can hope to
consider appropriate. do is lessen our insecurity, then the limit on our expendi-

From the beginning of our national history until the tures has to be determined by considerations other than
eve of World War II, we paid very little in peacetime for the fear of running into surplus or redundancy in our
our security, but that is simply because we were not over-all military power.
obliged to pay more. With what we spent, however ridicu- There is obviously a difference between increasing our
lously low some of the figures now look, we were able to security substantially and increasing it marginally. But at
buy well-nigh absolute security from foreign aggression a time when we have scarcely begun to do anything seri-
against our continental shores. It did require considerable ous in the field of passive defense, whether for the civil
effort to win the two wars against great powers which we population or even for our retaliatory force, it is sufficiently
fought in the twentieth century, but who can say what clear that we are today nowhere near a point of seriously
kind of or how much prehostilities preparedness would have diminishing returns. On the contrary, we are still very
made the task much easier? The warships we were build- much in the area where additional appropriations would
ing at the time of Pearl Harbor might have been started bring us important and perhaps critical increases in our
somewhat earlier, but let us take credit for the fact that security, which is the same as saying that increasing re-
we did have a colossal fleet on the building ways! By the turns might well be the result of further investment.
time the new ships and all the other new forces began to (Continued on following page)
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The question of how much is enough is naturally in- In the United States the GNP has been increasing at a
fluenced, if not determined, by considerations of how rate which, if considered over eight- or ten-year periods,
much we can afford. The present Administration has re- looks fairly rapid, averaging perhaps three and one-half
peatedly expressed anxieties about overspending by the percent per year at constant prices. Unfortunately, how-
national government. These anxieties have been publicly ever, this rise is not at all steady. Since the Korean War,
focused on defense expenditures and have resulted in the the economy has shown a really acceptable advance only
imposition of fairly tight and arbitrary budget ceilings. in 1955, when the GNP rose by eight percent, but in the
From $53 billion in the last year of the Korean War, the three following years the average annual rise, in constant
defense budget fell to $42 billion in fiscal years 1955 and prices, was only about one percent. Naturally, the reasons
1956. In the summer of 1957 the Defense Department to which these retardations in growth are attributed vary
adopted drastic curtailment measures in order to force with the speaker's political philosophy or economic school
down military outlays to a level of $38 billion for fiscal of thought. They are in the net very costly, because losses
year 1958. The shock of the Soviet satellites, however, in production are often not made up. It is rather easy to
caused some relaxation during 1958, especially in research show, from normal rates of increase in productivity and
and development (R&D) expenditures. The reduction fol- in the labor force, that a relatively steady rate of growth
lowing 1953 was much greater than could be reasonably of about five percent in the GNP is easily achievable, pro-
attributed to a liquidation of the Korean War, and in view vided the government follows policies which avoid being
of rising prices it involved a greater real contraction than deflationary.
the dollar values indicate. . . . It is pleasant to consider how rising rates of defense

For a country like the United States, defense spending expenditure could be amply covered by a steadily rising
would have a serious adverse effect on the economy only government income roughly proportional to the rise in
if it seriously cut into investment for the civilian economy national income. This could be achieved without raising
or it caused an inflation rapid enough to have self-intensi- tax rates and without retarding improvements in other
fying effects. It would, in addition, be a marked political services of government. Unfortunately, as things actually
(rather than economic) liability if the standard of living work out, a year of budget surplus brings pressure to
were held for a number of years to no increase and per- reduce taxes, and a shift downward in the level of business
haps even to some decline. The kind of mobilization we activity makes the next year one of deficit. Then the pres-
had in World War II, where some forty percent of the sure is on again to reduce national government expendi-
Gross National Product was going into the military effort, tures, of which those for defense now comprise the major
had marked effects in all these characteristics. But when portion. Also, an Administration preoccupied by absolute
we are talking of a level of expenditure on the order of figures and anxious about their size finds it difficult to
ten to fifteen percent of the GNP, we can rule out, except remind itself that ours is an expanding economy.
through gross mishandling of the pertinent problems, any The considerable decline in defense expenditures over
markedly adverse effect of a rise in military spending on the years 1953-58, inclusive, probably had something
the usual rate of business reinvestment for the civilian important to do with the relative stagnation of the econ-
economy. On the contrary, it is quite possible for it to omy, and certainly it did not reflect the ten to eleven
have a stimulating effect, as it did in the Korean War. percent rise in the GNP that nevertheless took place. At

The problem of raising defense expenditures has to do the end of that time Soviet missile successes forced a
mostly with effects on personal consumption and on infla- speeding up of missile research and enlarged spending for
tion, and both concern basically the problem of taxation. SAC bases, but offsetting these increases was a retardation
When people pay taxes they see themselves relinquishing of the modernization of planes and further curtailment of
a certain amount of anticipated consumption. This is pain- the forces available for limited war-in other words, a con-
ful to them even when their scale of consumption is never- tinuing diminution in important segments of our military
theless continuing to rise; it becomes excruciating when strength.
the taxes are large enough to depress the scale of consump- However, even if the defense budget were permitted
tion below previously accustomed levels, unless the excite- overtime to go up in some degree of correspondence to the
ment of a war and the promise of alleviation in the near real or even the potential rise in the GNP, that might not
future beguile a people from their deprivations. Since gov- be enough. We must ask whether there is anything sacred
ernments, especially democratic ones, feel they have to be in a proportion of about ten percent of the GNP, which
very tender with people's feelings concerning their money in recent years has marked expenditures on all national
incomes and general consumption levels, they are loath to security programs, including expenditures on atomic
raise taxes. Generally they find themselves competing with energy, strategic stockpiling, and foreign military aid pro-
their political opponents in promising ultimate reductions grams for mutual security. Specifically, since we want to
in tax rates. keep inflationary pressures under control, we have to ask

Herein lies the rub. A sharp increase in government whether the tax rates on business and individuals could be
spending which is not covered by a rise in taxation levels appreciably increased without harm to the economy.
is likely to mean deficit financing, which, if the margin of There are few professional economists in the country
deficit is wide enough, tends to foster price inflation. Sig- who do not feel they could be.. . . The following estimate
nificant price inflation may bring about the contraction in by some American economists writing in 1958 under the
levels of personal consumption that is needed in order to auspices of the Committee for Economic Development
make more resources available for military purposes, but speaks for itself:
if it is steep enough it makes people even angrier and more "We see no need to be apprehensive about whether
bewildered than a sharp tax increase, and it also results in or not the American economy can stand the strain of
great inequity and waste. A fast rise in prices also makes this [1959] or even a considerably larger budget.
people want to buy things in anticipation of further rises, The risk that defense spending of from ten to fifteen
which further aggravates the inflation by increasing de- percent of the Gross National Product, or if necessary
mand. even more, will ruin the American way of life is slight
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indeed. It is even less likely that there is some magic defensive measures as well. We are not justified in ignoring
number for defense expenditures that, if exceeded, the challenge by the fact that the Soviet leaders may be
would bring economic disaster; rather, the impair- similarly ignoring the growth in our offensive potentialities.
ment of growth caused by increasing taxes is a grad- They did not do so, incidentally, in the era of the manned
ually rising one. We have not reached a point at bomber, against which they built up much more powerful
which anxiety over the healthy functioning of the active defenses than we ever attempted. In any case, we
economy demands that defense expenditures be cannot let our foresight be limited by the fact that they
slashed regardless of the dictates of military pru- may choose, or appear to choose, to limit theirs.
dence. We can afford what we have to afford. But We are in an area of complete uncertainty. The tempta-
we are also convinced that the economic costs of tion is great to avoid expenditures which in all likelihood
national security can be held down by a system of will turn out to be unnecessary. There is no way of meas-
taxation more conducive to economic growth." . . . uring the risk of general war, or the degree by which we

No one can doubt that $45 billion on all defense expen- diminish the risk by putting more effort into our defense.
ditures is a great deal of money to be spending each year But if uncertainty denies us a clear warning, it also denies
as the decade of the fifties approaches its close. One thinks us reassurance. Basically, we know the following: that we
of all sorts of useful and wonderful things that could be can afford to do much more for our defense without giving
done with that money. On the other hand, there is still up more than a certain rate of growth in our very high
about ninety percent of our enormous and growing GNP standard of living; that a great deal remains to be done;
left to buy most of those things. The usual clich6 stresses that if it is done the horrors which a general war would
how many school buildings can be bought for a tithe of bring would be much alleviated; and that the chances of
what we are spending on defense. The answer is that we general war occurring would be to some real but unmeasur-
can have those, too, if we want them enough. We could able extent diminished by our doing it....
raise our defense expenditures by thirty to fifty percent and From one point of view we are already too accustomed
still provide the best educational system in the world, which to measuring in dollars the value of almost everything.
we do not have now only because we do not value it However, our thoughts about price do not usually go be-
enough. Something would have to be sacrificed, but there yond market value. Few among us will spontaneously
is an enormous cushion of luxury goods and services to translate the dollar value of a commodity we buy into what
allow for the margin... . the economist calls "opportunity costs," meaning simply

There is a final doubt to contend with. Where the recom- the cost of that commodity measured in terms of any of
mendation is for increasing a budget which is already so the other desired goods or services which could have been
high, may we not be grossly exaggerating the proclivity of bought or produced with the same money but which we
the Soviet rival to make war upon us? This brings up the now have to think of foregoing. The average person may
old question: Should we adjust our defenses to the oppo- protest that he uses the opportunity-cost concept in his
nent's intentions or to his capabilities? Put in this way, own family budget. It is most unlikely, however, that he
the question implies that Soviet intentions are not neces- does so altogether consciously and rigorously. He finds it
sarily warlike. Actually, the same view is implied in the much more convenient to let habit and hearsay guide him
above recommendations. Any increase in the defense budget even in some of his major choices, leaving the suitability of
which would still leave it under fifteen percent of the GNP his habits to be tested in a random way in the experience
must be based on the implicit assumption that the Soviet of living. In choosing between weapon systems, on the
leaders are not intent upon going to war with the United other hand, the opportunity-cost idea is pursued not only
States. consciously but also conscientiously, which is to say with

Foreign intentions provide us cues for our defense efforts considerable vigor.
only when they are clear-cut and either conspicuously The opportunity cost of a weapon system is any other
friendly or plainly warlike. The Soviet attitude toward us weapon system that could have been bought for the same
seems less than warlike, but it clearly inclines more to the money. Where two weapon systems can accomplish more
hostile than the benign. We also have to acknowledge in or less the same purpose, they become directly comparable
ourselves a high degree of distrust and irritation toward in efficiency on the basis of their money costs. There is
them, qualities which are certainly manifested in our policy. almost always more than one way of doing something; at
On the evidence of mutual attitudes, it seems that war, if least, if only one way exists there are usually several other
not imminent, is also not impossible at any time. Certainly ways that are conceivable.
it has not been made impossible by technological condi- Let us consider, for example, the problem of choosing
tions; quite the contrary is the case. The margin of possible between two kinds of strategic bombers. Each represents
error is usually greater in reading Soviet intentions than in in its design an advanced "state of the art," but each also
reading their military capabilities; in any case, their inten- represents a different concept. In one, which we shall call
tions may change quickly and critically. We also know Bomber A, the designers have sought to maximize range.
from history that where there is enough tension, war can They have therefore settled for a subsonic maximum speed
break out without its being truly willed by either side. in a plane of fairly large size. The designers of Bomber B,

Far outweighing these considerations, however, is the on the contrary, have been more impressed with the need
degree to which our defenses are out of joint with Soviet for a high-dash speed during that part of the sortie which
capabilities as we plainly see them, and the magnitude of involves penetration of enemy territory, and have built a
the disasters that could follow from our vulnerabilities. smaller, shorter-range airplane capable of a Mach 2 dash
The intentions-vs.-capabilities question implies that one is for a portion of its flight. Let us assume also the smaller
in a sufficiently secure position to be able to ponder it. plane costs to build about two-thirds as much as the larger.
We are not likely to be in such a position in the decade of Perhaps we can take both types into our inventory, but
the sixties. The development of Soviet missile capabilities even then we should have to compare them to determine
calls for a countereffort on our part which involves more which we should get in the larger numbers. Let us then
than merely matching them in missiles. It calls for large (Continued on following page)
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pick a certain number of specific targets in enemy territory, enemy opposition. The missile is less accurate and prob-
perhaps three hundred, and specify the destruction of these ably less reliable than' the bomber, and it carries a smaller
targets as the job to be accomplished. Since we know that weapon in its warhead. Knowing this, one can compute for
both types can accomplish this job with complete success specific targets the ratio of missiles to aircraft necessary for
if properly supported and handled, our question then be- their destruction. One specifies the targets because accu-
comes: Which type can do it for the least money? racy and bomb size affect the outcome more in some in-

We do not ask at this stage which type can do it more stances than in others.
reliably, because within limits we can buy reliability with However, we are considering not peacetime target shoot-
dollars, usually by providing extra units. Some performance ing but war, and we, therefore, have to assume all kinds
characteristics, to be sure, will not permit themselves to be of enemy opposition, as well as the possibility of our having
thus translated into dollars-for example, one type of plane to retaliate to an enemy surprise strike against us. We have
can arrive over target somewhat sooner than the other type, to consider whether the aircraft or the missile is easier to
and there is no way of pricing the value of this advantage- protect. It almost goes without saying that the missile will
but we shall postpone consideration of that and similar have the lesser problem in penetrating enemy defenses in
factors until later. retaliation, but how important this factor is depends on the

Let us assume that Bomber A has a cruising range of magnitude of the problem for the airplane. There is a tre-
6,000 miles, while Bomber B is capable of only 4,000 miles. mendous difference in arrival time at target. We thus begin
This means that Bomber A has to be refueled only on its to find many considerations which are not reducible to
poststrike return journey, while Bomber B probably has to comparison in dollar terms....
be refueled once in each direction. This at once tells us The truth, unfortunately, is that the profound issues in
something about the number of "compatible" tankers that strategy, those likely to affect most deeply the fates of
one has to buy for each type (compatible referring to the nations and even of mankind, are precisely those which do
performance characteristics which enable it to operate not lend themselves to scientific analysis, usually because
smoothly with a particular type of bomber). Up to this they are so laden with value judgments. They therefore
point Bomber B has appeared the cheaper plane, but its tend to escape any kind of searching thought altogether.
greater requirement in tankers actually makes it the more They are the issues on which official judgments usually
expensive having regard for the whole system. In com- reflect simply traditional service thinking....
paring dollar costs it is pointless to compare merely pro- Finally, policy making is a multistoried structure, and
curement prices for the two kinds of planes; one has to the higher we get in it the more we tend to be removed
compare the complete systems, that is to say, the weapons, from the area of careful, dispassionate analysis. Let us
the vehicles, and the basing, maintenance, and operating assume for a moment that in the various systems analyses
costs over a suitably long period, say five years. The last presented the most magnificent scientific rigor and pro bity
three involve us also in questions of manpower. When we have prevailed, and that the military clients have responded
have solved these, we are, in fact, pricing the whole mili- with great wisdom and modesty in making decisions about
tary structure required for each type of bomber. weapons and strategies. These are considerable assump-

Now we have the problem of comparing, through a tions, but not altogether improbable ones. Now we make
process of "operations analysis," the survival expectancy of the heroic assumption that the entire military establishment
each type of plane during penetration, in other words, of has been unified in its attitudes about the security needs
finding out how much the greater speed (and perhaps of the country, and that it represents its conclusions in the
higher altitude) of Bomber B is worth as protection. If the form of a proposed budget which is tightly organized and
enemy depends mostly on interceptors, the bomber's high beautifully reasoned throughout. If we want to relate this
speed and altitude may help a great deal; if he is de- pleasant fantasy to the present needs of the country, we
pending mostly on guided missiles, they may help rela- have to allow, however, for one major defect in the budget:
tively little. Thus a great deal depends on how much we that it calls for an increase of, say, twenty percent for the
know about his present and projected defenses, including ensuing year with the warning that the pattern will have
the performance characteristics of his major weapon. to be upward for several years thereafter.

If our Bomber A is relying mostly on a low-altitude Our awakening comes with an announcement from the
approach to target, which its longer range may just make President, who, of course, has had no time to acquaint him-
possible (we are, of course, thinking in terms of special self with the involved and recondite reasoning for all the
high-efficiency fuels for wartime sorties), it may actually stated requirements, that the line will absolutely be held
have a better survival expectation than its faster competi- on the defense budget for the next year, and that the citi-
tor. Also, we know that penetration capability is enhanced zens can joyfully expect a tax cut for the following year.
by increasing the numbers of bombers penetrating (again One ought not to be too distressed by such events, because
a matter of money) or by sending decoys in lieu of extra that is the way government operates. But one should be
bombers to help confuse the enemy's radar and saturate his ready to temper, if not abandon, illusions about the degrees
defenses. Perhaps we find that the faster plane would out- to which wisdom, foresight, and scientific method have
run the decoys, which again might tend to give it a lower improved our security policies.-END
penetration score than one would otherwise expect. But
decoys are expensive, too, in acquisition costs, basing, and
maintenance, and involve additional operating problems. Dr. Brodie, a Senior Staff Member of
The faster plane may be less accurate in its bombing than the RAND Corp., is the author of the
the other, which again would involve a requirement for widely used A Guide to Naval Strategy
more aircraft and thus more money... . and Sea Power in the Machine Age.

The kind of problem we have just reviewed takes on He has been a member of the faordty
new and greater difficulties when we try to compare the of the National War College, a con-
relative merits of a given type of manned bomber and a sultant and lecturer at the Air War
given type of ICBM. It is easy enough to compare them and Army War Colleges, and professor
in terms of effects at target if we assume an absence of of international relations at Yale.
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O UTPERFORMING all operational target missiles, to challenge America's most advanced weapon sys-
Ryan's transonic Firebee has just set new tems under realistic combat conditions.

world's recordsforaltitudeand duration-at-altitude. The transonic Firebee is the result of Ryan's

... it flies higher-59,000 feet unmatched ten years of design and operational

... itbflies1onger-96.8 minutes (771/2 minutes experec nn tahe u jet target missile

... today more Firebees are in service-with the
... it flies faster-Mach .95 Air Force, Navy, Army, and Royal Canadian Air

Now being produced for the Air Force (Q-2C ver- Force-than all other jet targets combined ... and
sion), Ryan's new transonic Firebee contains now, with this new transonic Firebee, Ryan gives
advanced, built-in auxiliary devices to better simu- proof again of its continued leadership in the design
late enemy aircraft. It has the performance needed and development of jet targets.

RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS

AIRCRAFT * POWER PLANTS *ELECTRONICS

Ryan Aeronautloal Comoany. San Diego. Calif.
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T/I combat surveillance

Stay ghonei anc see more
Aggressor terrain and positions are open secrets to TI-equipped recon
drones and snooper aircraft. Field commanders can now reconnoiter "in
person" far behind aggressor lines without leaving field HQ. Instant, accu-
rate, continuous data on thousands of sq mi of hidden territory can flow
into headquarters in the time one foot patrol could complete its mission.
Hundreds of targets can be spotted, evaluated and brought under fire in
the same time interval . . . most of them within seconds after detection.

< This capability exists now at Texas Instruments. For detailed dis-
cussion, military and industrial personnel with need to know please write or
call: SERVICE ENGINEERING DEPARTMENT.

RESEARCH/DESIGN/DEVELOPMENT/MANUFACTURING of systems for: Air traffic control * Airborne
early warning * Antimissile * Antisubmarine warfare * Attack control * Countermeasures * Missile systems
Navigation * Reconnaissance * Space electronics; and on detector cells, engine instruments, infrared, intercom,

icrowave, optics, radar, sonar, telemetry, time standards, timers, transformers and other precision devices.

APPARATUS DIVISION TEXAS INSTRUMENTS
INCORPORATED
6000 LEMMON AVENUE

DALLAS 9. TEXAS



Students at NATO's Defense College build a stronger alliance around their

19E

Maj. Robert E. Fuerst

Away from classroom, NATO
Defense College students
closely examine a Matador
surface - to - surface missile.

AN a Belgian sit down with a German and unemotion- convinced me that there is a high-priority requirement to

ally talk about equipping Germany with missiles and develop individuals, both on the military and civilian sides,
late-model jets? Can a Turk, Greek, and Englishman who will have a thorough grasp of the many complicated

discuss what happened in Cyprus and reach a harmonious factors which are involved in the problem of creating an
conclusion about the situation? Can a Frenchman answer adequate defense posture for the North Atlantic Treaty
questions about Tunis and Algeria objectively? area."

Such conversations are not unusual at one international General Eisenhower vent further, voicing a need for a
service school-a place where servicemen of mixed nation- formal school to train individuals who were required "to
alities approach objectivity in their daily discussions of serve in key capacities in NATO organizations." And fol-
international problems. There controversial matters are lowing his recommendation, the NATO Defense College
mulled over by high-ranking officers of several countries, was founded. The institution, which was opened officially
and grave international issues are discussed with little, if on November 19, 1951, is housed in the Ecole Militaire
any, personal emotion. This unusual military school is the in Paris.
NATO Defense College in Paris. The "school board" of this cosmopolitan college is the

When General Eisenhower was Supreme Allied Com- NATO Standing Group in Washington, D. C. The post of
mander, Europe, he said, "My efforts thus far to find suit- commandant rotates among representatives of the varidus
ably trained staff officers for key positions on high-level NATO countries, and normally the job is rotated among
NATO staffs and my discussions of NATO problems with services. Each commandant serves a two-year term. The
officials associated with national and NATO agencies have (Continued on following page)
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Students on Matador field trip listen to lecture, take notes as armed guard stands beside ready-to-go missile. The
school's student body usually numbers about fifty. Most are senior military officers. Civilian officials also attend.

past commandants have included Adm. Andr6 Georges A typical day at the school goes like this:
Lemmonier of France, Air Marshal Sir Lawrence Darvall 0915-1015 Language instruction
of the RAF, Lt. Gen. Clovis E. Byers of the United States 1030-1300 Lecture, coffee, questions
Army, Lt. Gen. Edmondo de Renzi of the Italian Army, 1300-1480 Lunch
and Maj. Gen. Edward Noel Keith Estcourt of the British 1430-1700 Committee work
Army (acting). At the moment, Gen. Tekin Ariburun, a Classroom lectures and discussions take place in both
Turk, heads the school. He will finish his term in the sum- French and English. Students must be masters of one of
mer of 1960. these two languages and have a working knowledge of the

Most faculty members come from France, the United other, although interpreters are present during lectures. If
Kingdom, and the United States, although there are rep- a lecture is in French, it is translated into English; if in
resentatives from Canada, Italy, the Netherlands, and Bel- English, it is translated into French, using the simultaneous
gium. Faculty members are selected not only because of translation technique developed at the United Nations.
their military skill but also because of their knowledge of Language is emphasized and French or English instruction
international politics, finance, and economics. All countries is part of the curriculum. Normally a student knows one
of the alliance are called on to provide faculty and staff of these two languages well but is weak in the second.
members on a rotating basis. He works at the weaker one.

Generally the student body numbers about fifty. To Occasionally a student will have to work on both lan-
handle many more would be difficult because of space guages. "There is one officer weak in French and English,"
limitations. Students are carefully chosen by NATO coun- a Turkish colonel told me. "Last night at a restaurant he
tries, based on a quota set by the NATO Standing Group ordered snails in French and got tomato juice. And one day
in Washington. The majority of students are military, lieu- last week he ordered scrambled eggs in English and got
tenant colonels or above. Civilians usually come from a lima beans."
foreign office or from ministries of finance and defense. Lecturers include prominent authorities in a given field.
Only Iceland and Luxembourg of the fifteen NATO nations When I was in the Paris area about a year ago, I visited
are not represented at the moment. (Continued on page 103)

Student assiduously writes notes during NATO air-base tour. Among college's main products are mutual understanding,
At his back stands F-86D. Under examination is an F-100. friendship among cross-section of NATO's top officers.
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IN COMMUNICATIONS

WITH ARC'S NEW TYPE T-25A
360 CHANNEL TRANSMITTER
The ARC Type T-25A Transmitter, weighing only 7.7

pounds, complete with shock mounting, provides com-
plete coverage on 360 channels at 50 kc spacing

between 118.00 - 135.95 megacycles. This broad range

of frequencies assures you of having the proper Tre-
quencies wherever you fly. The T-25A is a 6 - 10
watt (nominal 8 watt) unit which will give you
optimum range for planning approaches to congested

air traffic areas. Low power consumption of 2.0 am-
peres during transmission on the 28 volt model, plus

the 2.0 amps input to the receiver dynamotor that

supplies the high voltage power, adds very little to
the power drain of your aircraft's electrical system.
The T25A is available at your dealer's in either 14
or 28 volt models. Ask for a quotation, along with

other units of ARC equipment listed below.
ARC recommends this transmitter for use with its

line of tunable receivers, such as the R-13B, R-19

and R-32 for a primary communication system on

small aircraft or as a "back-up" to ARC Type 210

Transmitter-Receiver for larger aircraft.

Certified to CAA TSO C-37 Category A and FCC Requirements

Dependable Airborne Electronic Equipment Since 2928

ircraft Radio Corporation
OONTON, NEW JERSEY

OMNT/LOC RECEIVERS * MINIATURIZED AUTOMATIC DIRECTION FINDERS
COURSE DIRECTORS * LF RECEIVERS AND LOOP DIRECTION FINDERS
UHF AND VHF RECEIVERS AND TRANSMITTERS (5 TO 360 CHANNELS)

INTERPHONE AMPLIFIERS * HIGH POWERED CABIN AUDIO AMPLIFIERS
10-CHANNEL ISOLATION AMPLIFIERS * OMNIRANGE SIGNAL GENERATORS
AND STANDARD COURSE CHECKERS * 900-2100 MC SIGNAL GENERATORS



PVT. ONE: Hey Sarge- I figured it out. You saved $13.05!

PVT. TWO: Yeah, Atlanta to Cleveland ... 600 pounds ... only $47.85!

PVT. ONE: And these parts will get there tomorrow - not next week!

PVT. TWO: Gee, Sarge, who put you wise to Scheduled Airlines Air

Freight?*

*For military freight, always compare costs and delivery times between surface and air.
Your shipments get there faster for less on the Scheduled Airlines!

THE CERTIFICATED OF THE U. S. A.

AAXICO AIRLINES CHICAGO HELICOPTER AIRWAYS LAKE CENTRAL AIRLINES NORTHEAST AIRLINES RIDDLE AIR LINES
ALLEGHENY AIRLINES CONTINENTAL AIR LINES LOS ANGELES AIRWAYS NORTHERN CONSOLIDATED AIRLINES SOUTHERN AIRWAYS
AMERICAN AIRLINES DELTA AIR LINES MACKEY AIRLINES NORTHWEST ORIENT AIRLINES TRANS-TEXAS AIRWAYS
BONANZA AIR LINES EASTERN AIR LINES MOHAWK AIRLINES OZARK AIR LINES TRANS WORLD AIRLINES
BRANIFF AIRWAYS ELLIS AIR LINES NATIONAL AIRLINES PACIFIC AIR LINES UNITED AIR LINES
CAPITAL AIRLINES THE FLYING TIGER LINE NEW YORK AIRWAYS PACIFIC NORTHERN AIRLINES WEST COAST AIRLINES
CENTRAL AIRLINES FRONTIER AIRLINES NORTH CENTRAL AIRLINES PIEDMONT AIRLINES WESTERN AIR LINES



PARIS ROUND TABLE T,...

the school and sat in on some of the classes. Typical lec- blazers, USAFE's jet precision aerial demonstration team.
tures were: These tours allow the class to study NATO problems on

"The Political and Economic Position of France," by the spot. During free time, class members from the host
Georges Bidault, former foreign minister of France. country show other students some of the important places

"Peaceful Coexistence," by Joseph Alsop, columnist, USA. which they have heard about at school. Perhaps these in-
"The Soviet Government's Foreign Policy," by Alberigo formal moments are one of the most important by-products

Casardi, Deputy Secretary General, NATO. of the course.
"The Middle East," by Lt. Gen. Sir John Glubb, United The philosophy of the defense college, in fact, is some-

Kingdom, former Chief of General Staff, Arab League. what different from the philosophy of most institutions of
"Yugoslavia," by Sir Frank Roberts, Permanent Repre- higher learning. The students are mature men with fifteen

sentative to NATO Council. to twenty years of service. The age range is thirty-eight to
Listening to the latter, I was amazed at the amount and fifty, with an average of forty-five. Students are intelligent,

the complexity of the information presented. I had just experienced, and hand-picked. Pure instruction is not the
finished reading a scholarly book on Yugoslavia and, as I right approach for men of this calibre. Instead, the school
took my seat at the back of the classroom, I expected to provides an atmosphere of discussion and exchange of ideas.
hear little that was new. But I was surprised. The material The NATO Defense College is now in its ninth year and
was most comprehensive, and it contained some pertinent 750 men have been subjected to its philosophy and its
observations that were barely touched on in the book I had curriculum. Has it done any good? What have students
read. gotten from the school?

Air Force crew members stand by their planes for informal Serious-visaged students in huddle on base runway. The
question-and-answer period with students on base tour. college exposes them to vast body of diverse material.

Each day at the end of the fifty-minute lecture there is One obvious benefit is a great gain in knowledge, as stu-
a twenty-minute coffee break, followed by a question-and- dents are exposed to critical and suggestive material in
answer period in which the speaker often has to defend several fields. They learn much during their short stay.
himself against a vigorous barrage of to-the-point ques- However, both students and faculty agree that the more
tions. important benefits have been friendship and understanding,

In the afternoon the class breaks up into small groups perhaps of more consequence for the future of NATO than
which meet informally to study appropriate and timely can be measured.
problems. Three problems are tackled by each committee General Estcourt summed it up nicely. The British officer
during a school year and results are presented to the group was addressing a group of USAF personnel at Ramstein,
as a whole. Germany, about the NATO Defense College. "The most

Defense college students also go on instructional tours. valuable things we get out of our brief period together,"
Each class travels to most of the NATO countries of Europe, he said, "are friendship for the fourteen other NATO
visiting national capitals, selected industrial plants, and nations and understanding of the problems confronting
major NATO headquarters. They are briefed by foreign each nation. These are most significant for building the
ministers, ministers of defense, and NATO chiefs of staff. strength of the NATO organization."-END
The college students and faculty are visiting the United
States and Canada this year for the first time.

Last year I worked on arrangements for a visit of the The author, Maj. Robert E. Fuerst, is now on AFROTC
NATO Defense College to Ramstein, Germany, operational duty at Davis & Elkins College, W. Va. He gathered
headquarters of the United States Air Forces in Europe. material for the NATO Defense College article during his
Here the group was briefed on the role of USAFE and last assignment, in Information Services at USAFE. Major
given a glimpse of operations. The briefings were climaxed Fuerst studied meteorology at Massachusetts Institute of
by an operational show that included the simulated launch- Technology, and his book The Typhoon-Hurricane Story
ing of a Matador missile, an F-86 scramble, a helicopter was published in 1947. In World War II he flew transports
demonstration and pickup. and a performance by the Sky- in Europe, North Africa, and India.
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Setting a new standard in relaxing travel...

AMERICAN'S NEW JET-AGE FLEET

American's 707 Jet Flagships-serving New York, Los Angeles,
Boston, Chicago, Washington, San Francisco, Dallas

Fly American-first with jets across the U. S. A. relax in air-conditioned, radar-guided comfort. Seats

The 707 is the world's most thoroughly proven jet- are wider, deeper, softer.

liner! So comfortable, so spacious, so silent, it's like And when you get there, you'll find your bags wait-

traveling in your own living room. ing for you. American's ingenious Baggage Expe-

Enjoy American's magnificent meals aloft as you diter System has your bags ready without delay.

Jet-powered Electra Flagships-serving New York, Detroit, St. Louis,
Tulsa, Philadelphia, Washington, Dallas, Ft. Worth, Boston, Chicago

Get there fast aboard American's new Electra Flag- conditioned, even on the ground. Radar seeks the

ships-largest and swiftest of the jet-props! De- most comfortable flying weather; you fly in relaxing

signed for speedy, shorter-distance traveling. comfort. Baggage Expediter System has your bags

Magnificently appointed interior-completely air- ready and waiting for you when you land.

AMERICAN AIRLINES-



h READYROOM RESERVE AND AIR GUARD NEWS

Eaton McGowan Maddux McCarty Palladino

Changes at the Top Tenn., and terminating at Miami International Airport, a
nonstop flight of about 750 nautical miles.

Maj. Gen. Robert E. L. Eaton, Tenth Air Force Con- En route each pilot will be required to photograph the
mander since September 1955, will succeed Maj. Gen. Florida State Capitol at Tallahassee and either Maxwell
Richard A. Grussendorf as Assistant Chief of Staff for or MacDill AFB. The winner will be determined on the
Reserve Forces at USAF headquarters in mid-August. basis of elapsed time, provided acceptable photos are made

General Grussendorf moves up the hall from his pres- of the two targets.
ent office to take over chairmanship of the Air Force For maximum safety in Miami's high-density air traffic,
Personnel Council. each pilot will officially end his run at 25,000 feet or more

General Eaton, a West Point graduate, compiled an over Miami rather than on touchdown. After being logged
outstanding combat record in World War II as a B-24 in, the pilots will land in accordance with normal pro-
group commander in the Mediterranean. He next spent cedures.
eight straight years in the Pentagon in congressional rela- The 1959 event is similar in concept to that of last year,
tions work before going to Turkey in 1953 to organize and when F-86D pilots were required to make a successful
command the Allied Tactical Air Force. phase-three intercept during the run from Jacksonville,

In another top-level change, the President has named Fla., to Dallas, Tex.
Maj. Gen. Donald W. McGowan as Chief of the National Guard TAC recon squadrons eligible for this year's
Guard Bureau, succeeding Maj. Gen. Edgar C. Erickson, event are the 105th, Nashville, Tenn.; 106th, Birmingham,
who retired May 31. Ala.; 107th and 171st, Romulus, Mich.; 153d, Meridian,

General McGowan, a Guardsman for more than forty Miss.; 155th, Memphis, Tenn.; 160th, Montgomery, Ala.;
years, has been Chief of the Bureau's Army division since 174th, Sioux City, Iowa; 180th, St. Joseph, Mo.; and the
November 1955, and for seven years before that com- 184th, Fort Smith, Ark.
manded New Jersey's 50th Armored Division. The event is named for the late Maj. Gen. Earl T. Ricks,

His military career began with service on the Mexican Chief of the Guard Bureau's Air Force division from 1950
border. He saw combat in France during World War I until his death in 1954.
and returned via the Normandy beaches in 1944.

Maj. Gen. Winston P. Wilson continues as Deputy Chief Sidewinder for Guardsmen
of the Bureau and head of its Air Force division.

Other new assignments to major Reserve posts were Three Air Guard fighter squadrons are being equipped
these: to handle the Sidewinder air-to-air missile.

Maj. Gen. Harold R. Maddux takes over the Tenth Air First to receive the missile will be the 152d Fighter-
Force at Selfridge AFB, Mich.; Maj. Gen. Chester E. Interceptor Squadron, Tucson, Ariz., which will represent
McCarty succeeds retiring Maj. Gen. John Persons as the Air Guard in USAF's worldwide weapons meet at
Commander of the Fourteenth Air Force at Warner- Tyndall AFB, Fla., in October.
Robins AFB, Ga.; and an Army Reservist, Maj. Gen. Ralph Other squadrons whose aircraft are being modified to
A. Palladino, has been named Executive Director of the employ the heat-seeking missile, officially designated the
DoD-level Reserve Forces Policy Board upon retirement GAR-8, are the 188th Fighter-Interceptor Squadron, Al-
of Rear Adm. Irving I. McQuiston, USNR. buquerque, N. M., and the 118th Tactical Fighter Squad-

Still another change affecting Air Force Reservists ap- ron, Hartford, Conn. All of these squadrons fly the North
peared in the making, with solid reports that Under Secre- American F-100 Super Sabre.
tary Malcolm A. McIntyre is resigning and will be suc-
ceeded by Former Assistant Secretary (Materiel) Dudley Dramatic Climax
Sharp. The Under Secretary of the Air Force is charged
with administering the Air Reserve Forces program. The Final reports are still being digested on Operation Dark
report was not official at this writing. Cloud/Pine Cone II, biggest Air Reserve Forces maneuver

in history, but planning has already begun on next sum-
Photo Finish mer's Bright Star/Pine Cone III, which will dwarf this

year's performance.
Air Guard tactical reconnaissance units will compete The 1960 exercise is expected to employ virtually every

in the 1959 Earl T. Ricks memorial trophy event on Sep- troop carrier wing and aerial port squadron of the Air
tember 2, leading off AFA's National Convention in Miami Force Reserve, plus heavy representation from the Air
Beach. Ten RF-84Fs are expected to be entered in a timed Guard's eight TAC fighter and four TAC reconnaissance
combat reconnaissance mission originating at Memphis, (Continued on following page)
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THE READY ROOM CONTINUED

wings. The scenario will call for the Air Reserve to lift a school principal in Morristown. He was cited for his work
division-sized airborne force, which will require some 500 in organizing Civil Air Patrol and Air Explorer activities
C-119s and C-123s. there.

Lt. Gen. William E. Hall, CONAC Commander, outlined The AFA trophy for the outstanding Air Force Reserve
the exercise in a message to the commanders of his three unit will be awarded during the Convention to the 442d
numbered Air Forces. He said that it will in all probability Troop Carrier Wing of Richards-Gebaur AFB, Mo., com-
be held in August and will fulfill the fifteen-day field train- manded by Col. Charles D. Daily.
ing requirement for all participating units in 1960. Meanwhile, the 8500th Air Reserve Squadron at Hamil-

"I look upon this exercise as a dramatic climax to many ton AFB, Calif., has been designated the outstanding navi-
years of effort expended in readying the Reserve troop gation training squadron, and the 9387th Squadron of Los
carrier force," General Hall said. "I am fully aware that Angeles was named the outstanding Air Reserve training
an exercise of this magnitude will present many problems. center. The 8500th is commanded by Maj. Vincent Petti-
However, based upon past records, I am confident in our grew and the 9387th by Lt. Col. Frank J. Monahan, Jr.
ability to overcome such problems as may arise."

Close Support
Air Guard tactical fighter units are making plans to give

Some 225 Air Reserve Forces members have been se- a series of firepower demonstrations for the Tactical Air
lected to attend the Air Force Chief of Staff's second an- Command at Army school graduation exercises at Forts
nual seminar in Washington, September 24-25. Bliss, Sill, Stewart, Benning, and Campbell.

Military rank is not a factor in choosing seminar partici- TAC has been performing these demonstrations to give
pants. Generals will rub elbows with airmen and noncoms. Army personnel a graphic picture of close air support.
Civilian clothes will be worn. Guard unit commanders are enthusiastic about taking

Secretary of the Air Force James H. Douglas will open over the assignment, provided mundane details like finances
the seminar. Gen. Thomas D. White, USAF Chief of Staff, and equipment can be worked out.
will talk on the Reserve forces. A State Department official Eighteen aircraft and crews would be used in each per-
will speak on international affairs. Seminar members will formance-four to deliver 500-pound bombs, four firing
also hear from the Deputy Chiefs of Staff and Reserve 2.75-inch rockets, four dropping napalm, and four per-
leaders. They'll also premiere a USAF film, "Two Hats: forming strafing runs, with two planes on hand as spares.
The Story of the Air Reserve Forces in Action," shot dur- The 122d TAC Fighter Wing, Indiana ANG, has been
ing Operation Dark Cloud/Pine Cone II this spring. assigned the first demonstration at Fort Campbell, Ky.,

Purpose of the seminar is twofold. First, key Reservists probably in September. The Wing will make a full report
are kept up to date on Air Force planning and thinking. on equipment and manning requirements and costs. From
Second, the Air Force story reaches the general public its findings, the Guard Bureau and TAC will decide how
through community leaders who are identified with the to handle subsequent demonstrations.
Air Force in their home towns.

CONAC has been allotted 125 spaces, with another Notes in the News
forty spaces for major command Reservists. The Air Guard
gets sixty seats. Reservists who attended the first seminar Col. John W. Richardson, a Detroit DuPont executive
in November of last year are not eligible for this one. with a mobilization assignment as Chief of Staff of the

Guests vll travel by military aircraft on invitational Tenth Air Force, was elected president of the Reserve
travel orders authorizing no pay or allowances but per Officers' Association during its July meeting in Denver.
diem of $12 including travel time. Travel will be by Maj. G. Barney Rawlings, Las Vegas public relations con-
military aircraft, aranged by CONAC, using Air Reserve sultant, was named vice president for the Air Force. He
and Air Guard planes. Accommodations at military rates has a mobilization assignment as a pilot with SAC.
have been arranged at the Sheraton-Park, one of Washing- Of the Air Force's three candidates for the first man in
ton's major hotels. Chartered buses will take guests to and space, two are former Reservists. Capt. LeRoy Cooper, Jr.,
from the Pentagon sessions. joined the Marines in 1945, won an Army ROTC commis-

Speakers during the second day, largely devoted to the sion at the University of Hawaii, transferred to the Air
Air Reserve Forces program, will include Lt. Gen. William Force Reserve, and was recalled to EAD for pilot training
Hall, CONAC Commander; Maj. Gen. Robert Eaton, in 1949. Capt. Donald Slayton was a pilot in the Washing-
Assistant Chief of Staff for Reserve Forces; and General ton Air National Guard while employed as a Boeing engi-
Eaton's two deputies, Maj. Gen. Winston Wilson for the neer after World War II. Recalled with his unit early in
Air Guard and Brig. Gen. Pick Vidal for the AF Reserve. 1951, he stayed on active duty.

The 179th Fighter-Interceptor Squadron at Duluth,
Best Airmen Minn., is being equipped with the Northrop F-89J capable

of employing the Genie rocket.
M/Sgt. Robert L. McLaughlin, of Van Nuys, Calif., and This may be the last year for two Air Guard Field train-

T/Sgt. Hawthorne C. Evans, Jr., of Morristown, Tenn., ing sites. Casper, Wyo., would have been out this year
have been named the outstanding airmen of the Air Na- except for congressional pressure. Now Hancock Field, at
tional Guard and Air Force Reserve and will be honored, Syracuse, N. Y., may be closed. Same reason applies to
along with their wives, at AFA's 1959 Convention. both: no suitable ranges nearby to meet tactical training

Sergeant McLaughlin is a medical administrative super- requirements. Also ADC, expanding its SAGE installations
visor with the 146th Tactical Hospital, California ANG. In at Hancock, could use more room.
civilian life he designs and maintains equipment for test ANG's outstanding squadron, the 115th of Van Nuys,
pilots in Douglas Aircraft Company's flight test section. Calif., was honored with the cover story in Flying Safety

Sergeant Evans, an information specialist in the 9962d magazine's July issue for its remarkable performance in
Air Reserve Squadron at Knoxville, Tenn., is an elementary winning USAF's flying safety award.-END
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FLY NATI0 Nes
to the Air Force Association Convention, Miami Beach, September 2 - 6, 1959 ... For convenience,
National offers you fast, frequent service throughout its route system. National serves 15 states and
38 cities in the U.S.A., plus Havana. The Airline of the Stars serves the East Coast from Boston,
New York, Philadelphia, and Washington to Miami plus 17 other Florida cities ... and extends
west to New Orleans and Houston. Its interchange flights provide one plane service between
California and Florida. For reservations, see your travel agent or phone National Airlines.

FIRST WITH JETS IN THE U.S.A.



STARTING THIS FALL...

UNITED AIR LINES BRINGS YOU
THE DC-8 JET MAINLINER, WORLD'S
NEWEST AND FINEST JETLINER
Soon you can fly on the Best of the Jets. It's the DC-8 Jet,
built by Douglas, designed to United Air Lines standards spe-
cifically for airline use. Extra care and knowledge born of 3
decades of passenger service attended every step in its build- U
ing and thorough testing. Result: more reasons than ever to D co
depend on United Air Lines when you travel. BYDOUGLAS

.JET MAINLINERC HA ID T E T H T

EXTRA CARE HAS MADE IT THE BEST OF THE JETS
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AFA NOMINEES
1959-1960

MARKEY ROSENTHAL HARDY GROSS

AFA's Nominating Committee has selected Howard T. Those placed on the slate for directorships are listed

Markey of Winnetka, Ill., to serve as the Associa- on the next page.
tion's next President. The nomination, made at a com- Presidential nominee Markey, Vice President for the

mittee meeting in Colorado Springs in June, will go before Great Lakes Region, is a prominent lawyer, an AFA
the National Convention in Miami Beach next month. Charter Member, and possessor of a brilliant wartime

Named with Markey to head AFA for the coming year record. A Reserve brigadier general, he is currently
were Julian B. Rosenthal of New York City for Chairman Commander, 126th Air Defense Wing, Illinois Air Na-
of the Board; George D. Hardy of College Park, Md., tional Guard.
for Secretary; and Jack B. Gross of Harrisburg, Pa., to Rosenthal, nominated as Board Chairman, was a mem-
continue as Treasurer. Rosenthal is currently Secretary. ber of the small group that met in New York to form

Other top AFA officers during the past year, have been AFA in 1946. He has served as Secretary since that time.
President Peter J. Schenk, who has served two terms, and Also a lawyer, Rosenthal was' an AMC legal specialist
Board Chairman James M. Trail. during the war.

PRESIDENT CHAIRMAN OF THE BOARD
HOWARD T. MARKEY JULIAN B. ROSENTHAL

Winnetka, Ill. New York, N. Y.

Lawyer; age 38; married. Regional Vice President; Reserve brig- Attorney; age 50; married. AFA record: Assistant Secretary,
adier general; Commander, 126th Air Defense Wing, Illinois National Secretary, Constitution Committee Chairman. Life
ANG. Charter Member. Member, AFA Man of the Year 1953. Charter Member.

SECRETARY TREASURER
GEORGE D. HARDY JACK B. GROSS

College Park, Md. Harrisburg, Pa.
Vice president and director of a food brokerage; age 35; mar- Financing and investments; age 48; unmarried. AFA record:
ried. AFA record: Squadron Commander, Wing Commander, Squadron Commander, Wing Commander, Assistant Treasurer,
Vice President, National Director, National Committeeman, Treasurer, National Director, Finance Committee Chairman.
AFA Man of the Year 1957. Charter Life Member. AFA Man of the Year 1958.
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AFA NOMINEES CONTINUED

BEAU BONNEY CRAIGIE CROSS DEMPSEY FONDA

FOSS FREDERICKS LEACH McKAY MONTGOMERY MORGAN

NATON AL DIRECTORS

LUCAS V. BEAU, Washington, D. C. AFA Medal of Honor. Former Governor of dent. Assistant State Adjutant General;
member since 1951. Former Squadron South Dakota. Vice President of Raven Chairman, State Aeronautics Commission.
Commander; current District of Columbia Industries.
Wing Commander. Vice President, Con- ARTHUR C. STORZ, Omaha, Neb. AFA
solidated Diesel Corp. USAF retired; J. WAYNE FREDERICKS, New York, N. Y. member since 1953. Current member of
former National Commander, Civil Air AFA Charter Member. Current member the Board of Directors. Former national
Patrol. of Board of Directors; former Squadron, committee member. Received AFA's Man

Wing Commander. Associate Director, of the Year Trophy in 1955. Board Chair-
WALTER T. BONNEY, Silver Spring, Md. Ford Foundation, man, Storz Brewery.
AFA member since 1952. Has served on
numerous national committees. Current W. BARTON LEACH, Cambridge, Mass. ALDEN A. WEST, DeWitt, N. Y. AFA mem-
member of Board of Directors. Public In- AFA member since 1947. Currentmem- ber since 1950. Current member of Board
formation Manager, National Aeronautics ber of Board of Directors, national com- of Directors; national committee. Former
and Space Administration. mittee. Professor, Harvard University. Squadron, Wing Commander. Sales Man-

ager, General Electric Co.
LAURENCE C. CRAIGIE, Burbank, Calif. HARVEY J. McKAY, Glendale, Calif. AFA
AFA Charter Member. Vice President, member since 1947. Currently Far Vest LEONARD A. WORK, State College, Pa.
American Machine & Foundry. USAF re- Regional Vice President. Former Squad- AFA Charter Member. Currently North-
tired; last assignment: Korea 1951. ron, Wing Commander. Marketing staff east Regional Vice President. Former

member for Pacific Automation Products, Squadron, Wing Commander; member
J. ALAN CROSS, Miami, Fla. AFA member Inc. of national committees. Supervisor, Post

since 1953. Former Squadron, Wing Com- Office Department.

mander; current member of Board of JOHN B. MONTGOMERY, Cincinnati, Ohio. PAUL S. ZUCKERMAN, New York, N. Y.Directors. Insurance agency owner. Current member of Board of Directors, AFA Life Member. Current member ofnational committee. AFA member since
JAMES R. DEMPSEY, La Jolla, Calif. AFA 1947. Division Manager, General Electric Board ofcDiretors. arner naional con-

member since 1951. Current member of Co. Smith Securities Brokerage.
Board of Directors; national committee
member. General Manager, Astronautics CHARLES 0. MORGAN, JR., San Francisco, NOTE: The following are permanent di-
Division, General Dynamics Corp. Calif. AFA member since 1947. Current rectors of AFA because of previous

member of Board of Directors. Former service as National President or Chairman
A. PAUL FONDA, Washington, D. C.AFA Squadron,WingCommander,VicePresi- of the Board of Directors. They are
member since 1946. Current member of dent. Attorney. "automatic" members and need not be
Board of Directors; former Wing Com- renominated or reelected to the office of
mander and member of national commit- MSGR. WILLIAM F. MULLALLY, St. Louis, National Director: John R. Alison, Edward
tees. Sales Representative (Washington), Mo. Current member of Board of Direc- P. Curtis, James H. Doolittle, John P.
Northrop International. tors, AFA member since 1949. Pastor. Henebry, Robert S. Johnson, Arthur F.

Kelly, George C. Kenney, Thomas G.
JOSEPH J. FOSS, Sioux Falls, S. D. AFA WILLIAM W. SPRUANCE, Wilmington, Del. Lanphier, Jr., Peter J. Schenk, C. R. Smith,
member since 1949. Former member of AFA Life Member. Current member of Carl A. Spaatz, Harold C. Stuart, James
Board of Directors. Holds Congressional Board of Directors. Former Vice Presi- M. Trail, and Gill Robb Wilson-END

MULLALLY SPRUANCE STORZ WEST WORK ZUCKERMAN

110 AIR FORCE Magazine * August 1959



AFA E WS
The Squadrons of the Utah Wing Cited for

Sponsorship of the 1959 Airpower Symposium, combining imagina-
tive planning and effective programming, to bring the airpower
story to the Rocky Mountain area.

The 1959 version of the Utah Wing John F. Victory, Executive Secre-
Airpower Symposium, held in May at tary of the National Aeronautics and
the Hotel Newhouse in Salt Lake City, Space Administration, who spoke on
was a smashing success. It more than "A Half Century of Aviation in Retro-
lived up to the reputation that this spect."
notable event has gained in the four The Symposium next presented a
years since it was originated. series of three half-day forums. The

The Utah Wing held an Airpower initial forum's theme was "Airspace-
Ball in April to raise funds for the A Vanishing National Resource?" Har-
Symposium. More than 13,000 persons lan Bement, Utah's Aeronautics Direc-
attended the ball, at which the Air tor, acted as moderator.
Force's Airmen of Note band per- The second forum concerned itself
formed. Admission to the ball was with "The Problems of the Jet Age."
through purchase of a raffle ticket. Special emphasis was placed on con-
Winners received prizes ranging from struction and operation of a modern
an automobile to kitchen utensils. airport.
More than fifty prizes were awarded. The final forum covered "Man in New York Wing Cmdr. Lvnett pre-

Some seventy-five leading person- Space." Among the most impressive sents Airpower Award to John J.
alities from across Utah took part in events of the week, it featured presen- O'Neill of Cornell Aeronautical Labs.

At the National Science Fair, Hartford, Conn.: Maj. Gen. Leland S. Stranthan Left to right: Great Lakes Region VP
presents awards to youthful victors in Airpower and Air Exploration exhibit Howard Markey, Billy Mitchell Squad-
categories. Left to right: David W. Shong of Pewaukee, Wis.; Joie P. Jones of ron Cmdr. Bob Gerlach, Schlitz beer
Abilene, Tex.; Brant E. Wadsworth, Idaho Falls, Idaho; and Robert E. Fischer executive Bob Uihlein, who received
of Forest Hills, N. Y. Boys will he guests at AFA Convention at Miami Beach. award in brief Milwaukee ceremony.

the Symposium's opening activity on tations on every phase of the problem vious meetings held by the Wing in
May 14 at an airstrip in the west- of putting a man into space. every way.
ern Utah desert. They witnessed a Winding up the Symposium was the
dramatic demonstration of the effects Aerospace Prediction Banquet. Guest Alden A. "Bud" West, a member of
of a sonic boom. A small house, built speaker Dr. Everett T. Welmers, Spe- AFA's Board of Directors, repre-
for the occasion and furnished as an cial Assistant to the President of the sented the Association at the 1959
average home, was subjected to booms Bell Aircraft Corp., spoke on the likely National Science Fair, held in Hart-
from various angles and altitudes, state of airpower in the year 1979. ford, Conn., in May. With Maj. Gen.
while Wing guests looked on from a Dale Erickson, Rocky Mountain Leland S. Stranathan, Director of De-
few hundred feet away. They then Regional Vice President, was general velopment Planning, USAF, West as-
inspected the damaged building be- chairman of the 1959 Symposium. He sisted in the selection of the best and
fore returning to Hill AFB Officers' was assisted by James R. Bonner. A second-best exhibits in the fields of
Club where the Wing hosted a recep- number of Wing committees handled Airpower and Air Exploration (see cut).
tion-luncheon. various aspects of the Symposium. Winner in the first category was

Kickoff luncheon speaker was Dr. This year's program topped the pre- (Continued on following page)
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Joie P. Jones, 18, of Abilene, Tex. was built on the theme, "NORAD: to NORAD Headquarters, Colorado

Robert E. Fischer, 15, of Forest Hills, Defense of a Continent." A team of Springs. Each discussed the joint air

N. Y., took the honors for his air ex- specialists presented the story of this defense effort from his command's

ploration exhibit. Both boys will be joint command. The team was com- standpoint.
guests of AFA and the Air Force at posed of Group Capt. Richard C. In addition, members of the Ontario
this year's AFA Convention in Miami Stovel, Director of Plans and Require- Group, Royal Canadian Air Force

Beach, Fla., next month. ments, Royal Canadian Air Force; Col. Association, AFA's sister organization

West, in addition, prepared a thor- Clair E. Towne, USAF; Col. John B. to the north, took part in the conven-

ough survey of the National Science Cornett, Commander, Syracuse Air tion. A number of RCAFA delegates
Fair for AFA and the Air Force. Defense Sector; and Group Capt. attended.

Richard L. Denison, Commander, The annual New York Wing Air-

The New York Wing Convention, No. 3 Air Defense Sector, Edgar, On- power Award went to Cornell Aero-

held this year on June 13 in Buffalo, tario. Stovel and Towne are assigned nautical Laboratories for contributions
to aviation research. (See cut on page
111.)

Mitchel Squadron, of Long Island,
N. Y., was recognized as New York's
Squadron of the Year, primarily on
the basis of outstanding development
and programming in the past year.
The annual Man of the Year trophy
went to Art Wegman, Wing Treasurer,
for his devoted efforts on behalf of
Wing operations. Fred Monsees, Dep-
uty Wing Commander, from Lyn-
brook, Long Island, was selected Wing
Commander, succeeding Jim Lynett,
of Tonowanda, N. Y.

"Well, if you must

know, I have ve Delegates to the Ninth Annual Con-
vention of the Royal Canadian Air

telephone numbers! Force Association, held in Montreal
When you're in Dallas, earlier this year, adopted a resolution

of good wishes to AFA. It was trans-
mitted to us by RCAFA's President,

in Houston, Ml 5-3376 ... Air Marshal W. A. Curtis.

in Denver, DU 8-4364 The resolution reads, "The dele-
gates assembled at the Ninth Annual

inKansasCity,MA1-4595 Convention of the RCAFA in Mon-
. andin StLouis, PE1-6300." treal extend to all your members sin-

cere wishes for your continued well
being and prosperity."

WESTAIRMOTIVECOMPANY For our part, we join AFA members
FIELD, DALLAS everywhere in responding with mu-

'1 bA - Houst" St. Lows KanSaS tual regards.

The Erie, Pa., Squadron Com-
mander, Roger Ellis, has sent word
along that his Squadron has organized
a Falcon Club whose first meeting
was held on July 11. Similar groups
have been busy in Pittsburgh and
Philadelphia for several years build-
ing model planes and airports and
taking field trips. Originators of this
program were Kay and Bob Patterson,
members of the Pittsburgh Squadron,
both of whom were on hand in Erie
to aid in setting up this newest unit.

CROSS COUNTRY....Paul Fonda,
a member of AFA's Board of Direc-
tors, was recently appointed to the
Maryland State Aviation Commission
by Gov. Millard Tawes.... Wisconsin
Wing Commander Bob Gerlach ad-
vises us that one of the first actions
taken by his Unit after the new officers
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were elected was to send congratula- 2
tory messages to the four Wisconsin
graduates in the Air Force Academy
Class of 1959. . . . Will Dougherty,
Ohio Wing Commander, writes that
the television film series "Air Force
Story" is now appearing on Cleveland
station WJW-TV each week under
Cleveland Squadron sponsorship....
The Chico, Calif., Squadron, one of
the nation's outstanding AFA units,
has just signed its 127th member. Its
monthly luncheon meetings regularly
attract more than 100 members. Won-
deractoretan100mmber sdo an Present at Santa Monica, Calif., Squadron and Auxiliary installation dance were,der how manyotherSquadronsc left to right: California Wing Commander James Snapp; Far West Regional VPbrag about an attendance of that size? Harvey McKay; Past Wing Commander Thomas L. McKnight; Past Auxiliary
... Virginia Wing held an election of President Mrs. Arthur DeBolt; Squadron Commander Joseph D. Myers; Auxiliar
officers on June 20. Tommy Tucker of President Mrs. I. L. McElliott; Maj. Gen. Joseph D. Caldara, Director, Flight
Danville was elected Commander to Safety, USAF; local Mayor Russell Hart; Past AFA President Arthur F. Kelly.
succeed Bentley Hahn of Arlington.
Even before the meeting, Tucker had
begun efforts to organize two new
Squadrons in the southern part of the
state, and had held preliminary meet-
ings in Martinsville and Bristol.. . .

AFA's Aerospace Education Council,
under the chairmanship of Frank E.
Sorenson of Nebraska, met in Wash-
ington, D. C., in June to discuss an
educators' meeting to be held at the
Miami Beach Convention. Five of the
sevenaCouncilmembers attended. Key figures in AFA's upcoming Convention. Left to right: Florida Wing Con-mander Ted Koschler, National Director J. Alan Cross, VP Alex Morphonios.

-Gus DUDA Alex is chairman of Convention committees; others, cochairmen of comnmitte.

MAKE YOUR RESERVATIONS NOW FOR AFA'S 1959 CONVENTION
AFA Convention Hotels To the left are the official hotels occupancy, in most cases. There

I B/R 2 B/ for AFA's 1959 Convention in Mi- are low-rate, good-quality hotels in
HOTELS SINGLE TWIN SUITE SUITE ami Beach September 3-6, listed the area of AFA's hotels, both on
DI LIDO $10 $10 $28 according to their distance from the and off the beach, which may be
SHELBORNE $10 $12 $15 S45 Auditorium, with the di Lido near- requested by stating "lower-rate
NAUTILUS $8 $10 $22 est. Few hotels have single rooms- hotel than listed" on the coupon
SHORE CLUB $7-8 $7-8 $15 $22 most are twin rooms (two beds). below. This will be of interest to
RONEY PLAZA $8-12 $10-16 $30 $45-60 The rates refer to single or double budget-minded delegates.
ALGIERS $9-11 $11-13 $26

SEVILLE $10-12 $14 $28 $42 1 - - - - - - - - - - -- "

SEA ISLE $8-10 $12 $20 $36 1 CLIP & MAIL YOUR RESERVATION TODAY!
SANS SOUCI $12 $12 $24 1 1959 Air Force Association Convention & Panorama
SAXONY $9-10 $11-12 $22-24 $33-36

VERSAILLES $10 $10 $20 1 Type or Print RANK, IF

CADILLAC $8 $10 $20 $30 NAME MILITARY

CROWN $8 $10 $20 $30

LUCERNE $8 $10 $25 $35 1 ADDRESS
SAN MARINO $8 $10 $24 $30 CITY & STATE
EMPRESS $8 $10 $20

BARCELONA $8-10 $8-10 $20 1

SORRENTO $8-12 $8-12 $20-24 1st Choice Hotel 2d Choice Hotel 3d Choice Hotel
FONTAINEBLEAU SOLD OUT SOLD OUT

EDEN ROC SOLD OUT SOLD OUT

MONTMARTRE $10-16 $10-16 $28-32 $42-48 Type Room-Be specific on double or twin room. Desired Rate

Send your reservation to:
Others Sharing Room

AFA HOUSING BUREAU
P. 0. BOX 1511 I
MIAMI BEACH, FLORIDA Arrival Date and Hour Departure Date
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OPERATION: From land, water, shipboard, snow, ice, mud-almost
anywhere.

RELIABILITY: Million-hour, time-proved components.j ikorsky S-62 ADVANCED DESIGN: Increased payload, higher speed, more cabin

-a new lookifl space-all fo esweight.
POWER: General Electric T-58 gas turbine, tailor-made for 'copters.

helicopters THE NEW LOOK: Asleek boat hull-and smoother, quieter, more
comfortable operation -making new 'copter converts
everywhere.

SIKORSKY AIRCRAFT, Stratford, Connecticut.
A division of United Aircraft Corporation.
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airman's bookshelf

The Reach for Space Harsh Words, Good Gort, shapely, charming, devoted, and
eligible daughter of the aging pilot.The Big X, by Hank Searis (Harper, Reading Also on hand is Joyce Mitchell, an$3.50). Cone of Silence, by David Beaty (Mor- overemotional BEA stewardess, some

Reviewed by Maj. Arthur "Kit" Murray, USAF row, $3.95). of whose experiences in the book are
Hank Searls here spins a compel- Reviewed by Lt. Col. David F. McCallister, left to the imagination of the reader.

ling yarn steeped in the drama of ANG Exciting, descriptive, and meaning-
man's first gropings into space. As in his previous air novels, The ful flying scenes prove again that

The authenticity of pilot-novelist Four Winds and The Proving Flight, Beaty is a master aviation writer.
Searls's first novel is little short of airman Beaty scores again. This time These occupy a fair share of the book.
startling. In The Big X he writes of he deals with commercial jet airline Beaty also appears, on the basis of
test pilots' meetings, hears and chron- operations, using new characters but this work, to feel that on occasion
icles their tales, and survives their the same fictional British Empire Air- the aviation industry lacks in dignity,
occasional celebrations. Through the ways which has managed to stay in integrity, and honesty. This is, of
composite characters he creates, test business through three books, despite course, a suggestion open to sharp
pilots from propeller to jet to rocket- ever-changing management, numerous dispute. It might be noted, in passing,
powered craft will recognize their own crashes, poor aircraft maintenance, that in any field of endeavor there
phrases, attitudes, and approaches and shoddy flying operations. are a few bad apples.
faithfully set down. Beaty builds his plot around a new, At any rate, whatever the validity

As a jet and rocket-plane pilot my- multiengine jetliner-the "Phoenix"- of the book's moral position in terms
self, I can verify that the technical and the people who build it, buy it, of true life, this is good reading for
descriptions, as pungent as 130-octane fly it, and pick up the pieces after it any aviation enthusiast.
fuel, are also as "real" as liquid crashes.
oxygen boiling off on the ramp. Capt. George Gort, fifty-one-year- About the reviewer: Lt. Col. David

Searls's "X-F18" is in its research old veteran British pilot with an im- F. McCallister, Commander, 142d
phase. One finds many situations peccable twenty-year flying safety TAC Fighter Sq., Delaware ANG,
parallel to those encountered in the record in "conventionals," finds his and Chief, Engineering Flight Test,
real life X-15 research aircraft. Ex- career suddenly jeopardized by a All American Engineering Company,
perimental project engineers, and all Phoenix takeoff accident that kills his Wilmington, Del., has flown more
others connected with the X-15, know first officer. Gort's senior standing than a million jet miles, starting dur-
that the calculated or demonstrated with BEA (in real life BEA is British ing World War II with the British
stability of the airplane can spell suc- European Airways) and his past Meteor. He is a past winner of the
cess or disaster for the project. So it record help reinstate him, but only Ricks Trophy. A writer of aviation
is with the X-F18 in this book. Searls after he passes a rigid flight check articles and fiction, he is an occasional
points up the major importance that given by youthful Capt. Hugh Dallas, contributor to Am FORCE/SPACE
the emotional stability of project per- BEA's flight training officer. Dallas, DIGEST.
sonnel also possesses. a bit of a villain on first appearance,

For the mature, informed reader emerges as a strong-willed, forceful, Aerospace Books
this book offers a vivid account of the and ethical individual. The Russian man in the street has
assault on the aeroballistic barrier. Gort's reinstatement is achieved long been exposed to translations of

The layman will find it an unfor- over company protest, since it leaves the writings of great missile pioneers
gettable and rare characterization of no whipping boy for airline public like Oberth and STnger. This has not
the behind-the-scenes activity in mod- relations. This sets off a swirling con- been the case here, and English lan-
ern flight test circles and an especially troversy within BEA management and guage translations of Russian scien-
keen analysis of the human and emo- Atlas Aviation Corporation-builders tific documents have been scarce.
tional aspects of the reach for space. of the Phoenix-over pilot error vs. Soviet Space Science by Ahri J. Shtern-

After digesting this compelling design error. As Gort's champion, feld (Basic Books, $6) helps correct
story, no lay reader, secure on the Dallas stands up to BEA officials, to this.
ground, will ever again be able to his fellow pilots, and to Nigel Picker- This book is one of Russian author-
view a lonely, silent, and sunset-tinged ing, arrogant designer-builder of the scientist Shternfeld's best and his
contrail with quite the same detach- Phoenix. The eternal triangular hassle latest, bringing up to date, in this semi-
ment. between throttle jockeys, manage- popular treatise, Soviet research, de-

ment and slide-rule artists gets off to velopment, and accomplishment in
About the reviewer: Maj. Arthur a quick start and carries to a tragic the fields of artificial satellites, astro-

"Kit" Murray, a veteran military test end. nautics, and spaceflight. It was first
pilot, now is stationed at Wright- When Gort is killed in a second published in Moscow in 1958 under
Patterson AFB as Chief of the X-15 Phoenix takeoff accident, Dallas in a the title Artificial Satellites. Last year
Research System Project Office. He sense wins a weak moral victory. it was translated by the USAF's Tech-
has set an outstanding record as a BEA officials and Atlas Aviation con- nical Documents Liaison Office at
test pilot since the war, during which cede in private that the wing design Wright-Patterson AFB, Ohio, and of-
he served as a P-40 pilot in North is at fault, not George Gort. This fered for sale by the US Department
Africa. In 1954 he set an unofficial admission is never made public. of Commerce. Except for a new title,
altitude record of more than 90,000 Interwoven throughout are Dallas' the commercial version is an exact
feet in the Bell X-1A. romantic intentions toward Charlotte (Continued on page 118)

AIR FORCE Magazine * August 1959 115



General Electric puts
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the fan AFT for easier

AND OVERHAUL
Because the fan package goes aft, General Electric
turbofans further the long-standing tradition of excep-
tional maintainability designed into every G-E engine.

* Sub-assemblies are completely interchangeable.

* Engine can be completely assembled in horizontal or vertical position.
* Split gas generator casings provide ease of maintenance and inspection

and facilitate sectional overhaul.

* Combustion liners, fuel nozzles, igniters, turbine buckets, and com-
pressor stator blades are individually replaceable in the enine.

* Single-stage aft fan assembly can be easily inspected and maintained
in the aircraft.

* Aft fan engines can be integrated into existing overhaul facilities,
with low tool and equipment costs.

* Fan units can be separately procured, supplied and maintained.

At General Electric, field maintainability ranks with high performance,
light weight and durability as prime considerations in engine design.
Compare the maintenance and overhaul features of G-E aft fan
engines with those of any other turbofan. General Electric Company,
Cincinnati 15, Ohio. 235-37

Prgress /s Our lost /mpor/ant Produact

GENERAL* ELECTRIC

~4

TURBINE BUCKETS can be individually replaced in the field without
removal or subsequent re-balancing of the turbine rotor. This is a typical
benefit of the design features which simplify maintenance and overhaul of
General Electric aft fan engines.



BOOKSHELF CONTINUED

reproduction of the USAF translation, allowing (for the Soviet press) an and publications is well exemplified
Major subdivisions of the work in- unusually comprehensive and com- in Medical Science and Space Travel,

clude: scientific laws governing arti- plete picture of the Russian state of by William A. Kinney (Watts, $3.95).
ficial satellites; motion of satellites the art. Rocket expert Willy Ley pro- It originally appeared as a series of
relative to the earth; satellite rocket vides the introduction to the English four articles in The Airman magazine
starters; satellite construction and edition, calling it "one of the best on the subject of Air Force research
launching; man in cosmic space; ob- surveys of the subject published in and development to equip man for
servation of satellites and communi- any country." In his epilogue he helps travel into outer space.
cations with them; descent to the Shternfeld bring the work up to date More than seventy photos with de-
earth; utilization of satellites; and by discussing Sputnik III and Mechta. tailed captions were added to the
others. Under these broad categories, * articles to round out a clear, concise,
several score chapters give detailed, The professional character and and meaningful presentation designed
nonpartisan treatment of subtopics, quality of official Air Force writing primarily for the young adult but of

interest and value for readers of all
ages. This story of the serious, fasci-
nating achievements and objectives of
aerospace medicine fills a critical gap
in the current flood of "whiz-bang"
space books which are eagerly sought

target bearing 0950 and read by the younger set. Junior
and senior high school science classes

... range 1,500... might profit especially from it. Former
Air Force Surgeon General Maj. Gen.

speed- Harry G. Armstrong, USAF (Ret.),
wrote the foreword.

270,000 * *
German science writer Theo Loeb-

mn.p.h.! sack writes an up-to-date survey of
the air ocean in which we live. Our
Atmosphere (Pantheon, $5) is one of
three volumes along these lines to
appear this spring. Chapters cover
the history, nature, composition, be-
havior, phenomena, physical property,
and natural laws of the air. All types

Guided missiles of the future are on of weather, storms, forecasting, clouds,
our scopes today-thanks to the agile and jet streams are examined. Man's
brain of an amazing new ECM conquest of the air is studied within
Simulator developed for the Air
Force by Hallicrafters QRC.* the framework of his scientific achieve-

Designed for advanced study of ments in aeronautics, astronautics, and
jamming, deception and counter- meteorological science. Translations in
measures techniques, the device fur- German, French, Italian, Danish, and
nishes to the PPI scope-via the Dutch indicate its wide appeal for the
radar's own antenna-exact simula- airman and layman alike.
tions of moving targets, and jam-
ming, in infinite variation. AirForcewiveswillwelcome Ester

Programming may be generated Wier's WhatEveryAir Force Wife
according to predetermined plan, or Y
targets may be controlled manually. Should Know (Military Service Pub-

Speeds as fantastic as 270,000 m.p.h., lishing Co., $3.95). It follows closely
as well as radical directional changes, the author's Air Force Social Customs
now can be simulated for planning and the two make an enviable refer-
tomorrow's counter-measures. ence set for the distaff side of service

ECM Simulator is another ex- families. Covered in this newest wives'
ample of electronic design leadership guide are helpful hints, suggestions,
that has made Hallicrafters a prime and hard-to-come-by facts on service
mover of keymilitaryprojectsfor life-health, welfare, travel, installa-

tions (ZI and overseas), official and
Qualifiedengineers:newcon- unofficial activities, transfer, home-

tonacthailrated oaens. making, children's activities, service
schools, and a dozen other areas of
vital information for the Air Force

Q hallICra f s home. Included is a general discus-

44o1 w.s Fifth A-.-, chie...unn, sion of Air Force duty and responsi-
bility, organization, and missions.

IQuick Reaction Capability * 0 0
A Refer to Air Force Reg. #80-32 A new paperback, Uniformed Serv-

ices Almanac (P. 0. Box 40, Wash-
ington, D. C., $1) collects available
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data on the benefits and rights of Civil Air Regulations and Flight
military personnel and their depend- Standards for Pilots (Aero Publishers,
ents. The information is available in $2.50). AtA S
a score or more official manuals. Here Theoretical Astrophysics, edited by
it appears digested, synthesized, and V. A. Ambartsumyan, translated from
under one cover. Topics cover tangi- the Russian by J. B. Sykes (Pergamon
ble and intangible benefits for active, Press, $19). The work of four emi-
Reserve, and retired personnel. nent Russian astrophysicists.

Hypersonic Aerodynamics, by R.Books of General Interest W. Truitt (Ronald, $10).
Sky Snuggler, by Geoffrey Wil- Nuclear Propulsion and Engineer-

liamson (Transatlantic Arts, $4.50). ing for Engineers, by Demetrious G.
Space Primer: An Introduction to Samaras, USAF Consultant and Pro-

Astronautics (Convair, Astronautics fessor of Nuclear Propulsion, Ohio
Div., General Dynamics Corp.)-Sev- State University Graduate Center
enty-nine-page pamphlet, single copies (Technical Chamber of Greece,
free, write Convair, Dept. 120, Box Athens).
1128, San Diego 12, Calif. -MAJ. JAMES F. SUNDERMAN

Aircraft Annual, 1959, by John
W. R. Taylor (Simmons-Boardman,
$2.95).

The Individual and the Universe,
by A. C. B. Lovell (Harper, $3)-A - O A F
British physicist's look at astronomy GROUNDINGSDUE
today, what we know about the limits
and nature of the universe through TO ILLNESS OR
optical and radio telescopes, and what Conventional Jet
we may learn in the future. ACCIDENTI.F.R. HOOD
Technical Books The Modern Method of Simulated In.

Helicopter Dynamics and Aerody- strument.Fliht for Conventional orJet Grounding could cost you
namics, by P. R. Payne (Macmillan, FR N A VIATION hundreds and even thousands$17). FRANCIS AVIATION o olr

Gas Turbines for Aircraft, by Q. W. x299 Lansing.Mic ofdollars
Judge (Macmillan, $12). But if you're covered under

Lectures on Nuclear Theory, by L. our plan, indemnities for just one
Landau and Ya. Smorodinsky (Plenum The experts 90-daygrounding,forinstance,
Press, $5.25). 90d u n f MS Tnce

Vistas in Astronomy, Vol. III, edited showyouhowto adduptoTENTIMESWHATYOU
by A. Beer (Pergamon Press, $18). build a rocket PAY for a whole year's protection.

Advances in Aeronautical Sciences, safety
edited by Theodore von Kirmin, A. And now a new easy payment
M. Ballantyne, H. Blenk, R. R. Dex- plan makes FLIGHT PAY
ter, M. Roy, H. L. Dryden (Pergamon ROCKET PROTECTION available to every
Press, $25). rated flier, officer or enlisted man.

Medical Aspects of Flight Safety,
edited by E. Everard, E. P. Bergeret, To find out about all the benefits
P. N. Wulfften Palthe (AGARD, this low cost plan offers,
NATO) (Pergamon Press, $12). writeforyourFREEFlightSelected Topics on Ballistics, edited
by W. C. Nelson (AGARD, NATO) An Illustrated Guide to the Safe Pay Folder NOW!
(Pergamon Press, $9). Construction, Testing, and

Advances in Atmospheric Electric- Launchng of Model Rockets

itUj, editedbyL.G.Smith(Pergamon Edited by LT. COL. CHARLES FLIGHT PAY - AFA
Press, $15). LM PARKIN, Jr., Army EngineerPrs,$5.Corps. Foreword by WVERA*HER 320 MILLS BUILDING

Eight-Language Aeronautical Dic- VON BRAUN Wrten by eleven WASHINGTON 6, D.C.tionary (AGARD, NATO), edited by contributors professionally engaged

G. H. Frenot (Pergamon Press, $20). nroket development this ok-
the fis of its kind-gives amateurs ________________

(English, French, German, Russian, of all ages the basic knowledge
Spanish, Italian, Dutch, and Turkish) esential for rocket-building. It

iludes chapters on organizng, a Pessnmbrtr
Aircraft Electricity for the Me- rocket club, satellite orbitzgnona Please send me by return

chanic, by Charles E. Chapel (Aero etry, human factors in space flight, mailyourFREEfolderonedition, safety precautions, solid and liquidPublishers, $5). Second edtin propellants, design, fuel pumps., lgta~
Proceedings of the International cryogenics, test instruments and i Py otection.

theeaefu~ssof ~ . the building of asafe rocket. Thor-Conference on the Peaceful Uses of huillustrated. The editor is
Atomic Energy (Columbia Univ. 5 President, National Capital See-Press, $6). TheGenevaConference, tion, American Rocket Society. RonkPress, ~ ~ ~ ~ i $1) hSeea ofrne5.95 at your bookstore or order
August 8-20, 1955. from

Aircraft Weight and Balance Con- THE JOHN DAY COMPANY Ne
trol, by Henri G. D'Estout (Aero SalesOffice:210 Madison Avenue
Publishers, $3.25). New York 16, New York
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The end of the trail. Air Force planes that ruled the skies in World War II and Korea stand in precise rows, silent,
erect, proud, awaiting their fate. Some of these aircraft will go to other services, private buyers. Others will surrender

their valuable parts before being scrapped. The income from airplane "graveyard" helps buy new weapon systems.

On the Arizona desert stands USAF's N THE burning sands of the Santa
Cruz River valley just outside

0Tucson is one of'the strangest,
rnost fascinating graveyards in the

world-for airplanes. It is the officialLL AL NOL I DBcemetery for the Air Force's fleet of
tired, obsolete aircraft, the fighters,B ILL O N =D LLA Rbombers, transports, and trainers of
yesterday.00 E RNBThe graveyard officially is the Air
Materiel Command's "Arizona AircraftB O N EY A R DStorage Branch," located in 1,720
acres of desert that AMC "leases" on
SAC's Davis-Monthan AFB. While
supersonic fighters and bombers zoom

skyward nearby practicing for a day
they hope never comes, tired old craft
make their last approach to a runway

L.t. C0l. C8rr011 V. GlineS and taxi or are towed to the Valhalla
of some of history's greatest aerial
warriors.

Standing in precise rows, silent,
erect, and proud is the Air Force of
yesterday. Twin-tailed B-25s and
triple-tailed C-121s stand quietly side
by side awaiting their fate. Among

The first B-24 Liberator to land in North Africa in F-89 jet fighters, stripped of all parts with military
World War II, one of a group of old planes being held value, queue up for the "guillotine," which will reduce
for the Air Force Museum at Wright-Patterson AFB, Ohio. them to jagged chunks of metal fit for melting furnace.

120 AIR FORCE Maazine tAuust 1959



Other government agencies have first choice of aircraft A security guard surveys "billion-dollar boneyard" from
Air Force consigns to AMC's Davis-Monthan AFB facility. AMC "tower." Planes are cardfully maintained, guarded
Coast Guard has taken this SA-16 for rescue operations. until final disposition in line with phase-out procedure.

others are B-26s, B-29s, B-36s, B-50s, the slower, obsolete F-86s and that all crop-dusting what must be a King
F-84s, F-86s, F-89s, C-45s, C-46s. too soon the piles of Sabres will be re- Ranch-size pea patch. Other B-25s
Scattered throughout the huge area placed with similar stacks of F-100s were sold to an Oregon firm that spe-
stand solitary old-timers that are being and F-102s. cializes in fighting forest fires with
saved for the Air Force Museum-old- But the taxpaying visitor's worried chemicals sprayed from the air. A brace
timers like the first B-24 to land in frown will turn into a satisfied smile of B-47s was bought recently by a
North Africa in World War II, the B-29 when he hears about the Air Force's movie studio to be used as rocket mock-
Bock's Car which carried the A-bomb Weapon Systems Phaseout Procedure ups. Most planes, however, are bought
to Nagasaki, and a Junkers JU-88 cap- (they call it XVIS-POP). Under this for utility or executive transports. Of
tured from the German Air Force plan millions of dollars are saved by all the planes that taxi into the "bone-
during World War II. reclaiming needed parts, which in turn yard," almost twenty percent of them

Busily working inside this largest saves dollars to buy new weapon sys- are eventually resurrected and revived
aircraft storage yard in the world are tems and spacecraft of the future. to fly again.
600 civilian employees whose job is to Since the plan was put into operation It was no accident that Arizona was
reclaim and dispose of the aircraft and in 1957, over $125 million worth of chosen as the storage site. The even
their equipment. At first glance, the parts and equipment have been put climate, low humidity, and absence of
new visitor gets a disturbing idea about back in stock for reuse. Many complete a significant amount of acid or alkali
government waste and extravagance planes are turned over to the other in the soil are all essential elements
when he sees hundreds of F-86 Sabre- services instead of being scrapped. for the preservation of planes. Often
jets stacked five high and teetering For example, several Grumman civilian buyers, working on their craft
in the wind. The average taxpayer SA-16 amphibians were "bought" re- for flyaway, find that the radio and
remembers the day only a short time cently by the US Coast Guard for electrical systems still work perfectly
ago when the Sabre held a magnificent rescue work. Other planes are offered even though the planes have been in
fourteen-to-one victory ratio over the for sale "as is, where is" to bidders at storage for months.
MIG in Korea. He forgets that the regularly scheduled sales. One Texas The Air Materiel Command's sys-
Century-series fighters have replaced buyer purchased several B-25s for (Continued on following page)

B-36, the "big stick" of postwar defense policy, being Aerial view shows a portion of B-36 fleet lying in quiet
towed to its final resting place at Davis-Monthan. B-47, obsolescence in Arizona desert sun. Engines have all been
itself aging, contrastingly trails jet smoke overhead. removed to fly once more in warplanes present or future.

I FR Manii us
Ie
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BILLION-DOLLAR BONEYARD CONTINUED

"Guillotine," huge razor-sharp blade wielded from crane, Next step after the knife is the "sweater," or melting
slices neatly into fuselage of old B-29 Superfortress. furnace. Then the reclaimed metals are sold on the open
This one served for period with Britain's Royal Air Force. market. Here melted aluminum is poured into row of ingots.

tem for wringing out every last dollar The residue left (called "spinach") is metals controlled by the government
of value from old planes is simple: scraped out of the furnace periodically in the interests of national security.

* Give the other services a chance and put through additional processes The operation of reclaiming millions
at them. to reclaim other metals or is sold as of dollars worth of airplanes annually

* Sell those planes that will yield scrap. is no simple junk-dealer operation.
a fair and reasonable return. Some of the recovered metals, espe- Air Force planners in the Pentagon

* Save valuable parts that can be cially the aluminum and magnesium, know years ahead of time when they
used again. eventually find their way back into the will phase warcraft out of the inven-

* Scrap what's left. production of new airplanes or missiles. tory. Air Materiel Command planners
Under the first step, the "buying" But most of the residue could never then know approximately how many

service reimburses the Air Force and meet the rigid specifications required planes they can expect to taxi that
gains a completely overhauled plane of aircraft metals without going last mile from the Davis-Monthan run-
in the process. When the aircraft are through extensive refining processes. ways. When the fateful phase-out year
sold to the highest civilian bidders, the Thus, the largest poundage of the re- rolls around, the planes are scheduled
government realizes a nice percentage covered metal goes into such mundane in an orderly manner to assure a pre-
of its original investment, which satis- consumer goods as electric toasters, dictable workload. Manpower is allo-
fies taxpayers and makes the successful frying pans, and washing machines. cated, contracts are let for the salvag-
bidders happy. The sweating furnaces are operated ing operations, "save lists" are made

It is the third and fourth stages that by contractors who have agreed to do up, and crews and craft are ordered
make up the biggest part of the work- all the work necessary in recovering on the final flight. Thus, the cycle of
load at the storage branch. When it is the metal. They account for every design, development, test, production,
decided that a warplane is to be ounce recovered and pay the Air Force operational use, and salvage is com-
scrapped, reclamation crews first an agreed price. What happens to the plete.
"demilitarize" it. Guns, radar, radios, metal afterward is up to the contractor Like the cavalryman who hated to
and instruments are removed. Tires, unless, of course, it is one of the vital say goodbye to his faithful horse, pilots
wheels, engines, and propellers are and crew members find it hard to jus-
pulled off. Wiring, tubing, small mo- tify the fact that their dependable
tors, Plexiglas, and fabric items are steeds should be led out to pasture in
stripped out and either reclaimed or the prime of life. Tourists driving by
sent to separate junk piles for resale the busy base gasp in horrified surprise
to interested bidders. to see sleek jet aircraft being chopped

After this "gutting," the now-un- to bits before their eyes. Nevertheless,
warlike carcasses are lined up to await the billions of dollars invested in the
the arrival of the "guillotine," a multi- long, silent rows of aerial warriors have
ton blade hoisted aloft by a huge paid off by winning two wars and
crane. With nary a twinge of remorse, keeping others from starting.
the skillful crane operator lifts the The Air Force's "billion-dollar bone-
blade above an unsuspecting bulk and yard" has paid for itself many times
drops it with a heart-rending crash. Before ad ifter. Crane p over in peace and security long before
As neatly as a butcher slices bologna, metal to drop into furnace. Left, the planes squat in final repose on the
the blade lops off a huge chunk of air- neat stacks of aluminum ingots. hot Arizona sand.-END
plane and in minutes has reduced a
once-proud warrior to hunks of jagged
metal. The author, Lt. Col. Carroll V. Glines, is Chief, Plans and

From this point the metal goes to the Analysis Branch, Quality Control, Headquarters AMC,
"sweater," or melting furnace, whose Wright-Patterson AFB. A prolific author in his spare time,
temperature is carefully kept at 1,220' Colonel Glines contributed an article on the Air Force
Fahrenheit, the melting point of alu- Museum and its prized possessions, "Wanted: Old Planes,"
minum. The melted aluminum is to our March issue. Soon to be published is his third book
drained off and formed into ingots. coauthored with another officer, about the aging C-47.
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Here's what this new feature means!
N OW s W t W s A FA YIf you buy maximum coverage ($25,000) for instance,

and renew your policy each year without lapse, your
benefits-withno increase in premium-will automatically

TRAVE INSU ANCE increase like this:

YOUROFFERS ANOTHER YEAR PROTECTION

I1st year $25,000
BE E I T2nd year $26,250BENEFIT AT 3:dyear $2,00

3rd year $27,500
4hyear $28,750NO EXTRA COST 5thyear $30,000

6th and succeeding yrs. $31,250

As you renew your travel policy, your coverage Your coverage automatically increases in the some

increases 5% a year to a maximum of 25% added proportion no matter what basic coverage you buy.

benefits-with no increase in premium! Y RRAVELINSURANCECOVERS

This new benefit is in addition to the increased .
values and higher medical payments recently made * AccidentalDeath
a part of all Travel policies. * Dismemberment

* Medical Expenses
CHECK THESE SPECIAL FEATURES AVAIL-
ABLE TO YOU AND TO YOUR FAMILY TOO! For only $15 a year, for instance, you get $10,000 basic

coverage, increasing automatically to $12,500 at no

Your basic protection covers you while riding as a pas- extra charge.

senger in any air, land or water conveyance licensed for
the transportation of passengers for hire. (Option A, You get the full amount of this principal sum for acci-
available at an additional $.50 per $1,000, covers travel dental death, permanent total loss of sight of both
as a passenger in all military aircraft operated as trans. eyes, loss of limbs, loss of one limb and total loss of
ports by pilots with proper certificates of competency.) sight of one eye.

You're covered while driving or riding in any auto or
motor truck. You get half this principal amount ($5,000, increasing

You are covered by this policy anytime you ride as a to $6,250 in the example mentioned) for permanent total

passenger on a MATS flight anywhere in the world (except loss of sight of one eye, loss of one limb.
Russia) atno extra premium.

You get up to $500 for medical expenses not reimbursed
You're covered anywhere in the world, 24 hours a day, by other insurance.

You can buy this coverage for your wife.

You can buy this coverage for your children (over 5 and This protection (in increments of $1,000 up to a maximum

under 21, domiciled with family) up to $5,000 basic cover- of $25,000 basic coverage) is made available to AFA
age ($6,250 maximum after 5 renewals) for each child. members only, through our exclusive arrangement with

MUTUAL OF OMAHA.
You're covered for the loss of sight, arms, legs, as well as

'for accidental death.
You can get this protection for your family, too-at these
same low rates.

MEDICAL EXPENSE COVERAGE UPPED FROM
$100 TO A MAXIMUM $500. No physical examination is necessary. Just ill in the

application blank and mail it today.

SPECIAL NOTES-IMPORTANT AIR FORCE ASSOCIATION
Send premium only for basic coverage (Maximum TRAVLINSURANCE 
$25,000). Additional coverage will be added to your (Mutual Benefit HealthandAccident Association)

protection automatically as you renew each year. ( eefiHea a

Policies run concurrent with AFA membership. Members
who who are not now policyholders may apply at any Your Name

time. I Address

Limit of Liability: The Insurer's Aggregate Limit of Liability Oyes O no
with respect to all insured persons holding certificates Amount Option A Cost

issued under this master policy while in any one aircraft
shall not exceed $500,000.00. Should the total of the Beneficiary(relationship)
individual limits of liability with respect to such Insured If you want protection for family members, list the

necessary information on an additional sheet, and
Persons while in any one aircraft exceed $500,000, then mail wih your application.
the amount applicable to each Insured Person shall be Application must be accompanied by check or money

remitancto Tave Insurance, Air Forceproportionately reduced to effect a proportionate distribu. order.coSend remittance to Travesurnc, A

tion of the said Aggregate Limit. Assoation, Mills Build ng, Washington 6, D. C.

TRAVEL INSURANCE * Air Force Association * 310A Mills Building* Washington 6. D.C.



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; Joseph A.
Sellars, 401 S. Woodland Dr., Marietta; Phillips D. Hamilton, 136

* To assist in obtaining and maintaining adequate airpower for E. 50th St., Savannah.
national security and world peace. * To keep AFA members HAWAII: Roy J. Leffingwell, 116 S. King St., Honolulu.
and the public abreast of developments in the field of aviation. IDAHO: William Bozman, Box 1098, Boise, Ralph E. Funke. 508
* To preserve and foster the spirit of fellowship among former 2d St., Coeur d'Alene; Robert E. Scott, 813 Maplewood Dr., Idaho
and present personnel of the United States Air Force. Falls.

ILLINOIS: Donald Clute, 421 Cooper Ave., Elgin; Harold Car-
son, 9541 Lawton Ave., Oak Lawn; Ross Merritt, 2105 Washing-

Membership ton St., Waukegan.

Active Members: Individuals honorably discharged or retired INDIANA: Ben J. Barrett, 433 Trevor St., Brownsburg.
fromilitaryer:Iniviwhoavebeno is orreter- IOWA: Dwaine Lighter, Box 384, Algona; Dr. C. H. Johnston,
from military service who have been members of, or either as- 4820 Grand Ave., Des Moines; Ken Kalahar, P. 0. Box 884, Mason
signed or attached to, the USAF or its predecessor services, or City.
who are currently enrolled in the Air Force Reserve or the Air 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- Neill M. Kivett, 613 Ave. I, Bogalousa; John K. Moore, 1818 4th
sonnel now assigned or attached to the USAF. $6.00 per year. St., Harvey; Walter Kay, Jr., 1707 Broadmoor Dr., Lake Charles;
Cadet Members (nonvoting, nonofficeholding): Individuals en- Myron Lowell, 739 Homestead Ave., Metairie; W. E. Giffhorn, 117
rolled as Air Force ROTC Cadets, Civil Air Patrol Cadets, or LeoAve.,Shreveport.
CadetsoftheUSAirForceAcademy.$3.00per year. MARYLAND: Frederick J. Hughes, Box 3725, Baltimore; George
Associate Members (nonvoting. nonofficeholding): Individuals A. Hatcher, Box 333, Hagerstown.
not otherwise eligible for membership who have demonstrated M Magerona

ther iterst n frthrin te ams nd urpsesof he ir MASSACHUSETTS: Mark Mavrofrides, 349 E. Broadway, Haver-
their interest in furthering the aims and purposes of the Air hill; Joseph E. Assaf, 130 Turtle Pond Pkwy., Hyde Park; Charles

Industrial Associates: Companies affiliating with the Air Force Collins, Box 195, Lexington; Herbert Maguire, 92 Fern Rd., Med-

Association on a nonmembership status that receive subscrip- ford; Ronald Groleau, 48 Santa Barbara St., Springfield; Robert

tions to AIR FORCE Magazine and SPACE DIGEST, special LaChance, 5 Monica St., Taunton;RalphnCard, 68 Rarmenter Rd.,
magazine supplements, and Industrial Service Reports. Waltham; Joseph Ruseckas, 19 Housatonic St., Worcester.

MICHIGAN: Deland H. Davis, 221 Summer, Battle Creek; Fred
Bonjour, 1478 Larkmoor Blvd., Berkley; R. G. Saltsman, 208

Officers and Directors Larchlea, Birmingham; Jerome Green, 23090 Parklawn, Oak Park

PETER J. SCHENK, President, Waltham, Mass.; JULIAN B. (Detroit Area); Harold Schaffer, 220h Barstow, Lansing; Paul
ROSENTHAL, Secretary, New York, N. Y.; JACK B. GROSS, Schmelzer, 22500 O'Connor, St. Clair Shores.
rOsre , Secretaryg, New; York, . Y.;I, JCKairman B. G , MINNESOTA: Russell Thompson, 2834 N. Griggs St., St. Paul.

Treasurer, Harrisburg,Pa.; JAMES M.TRAIL,Chairmanofthe MISSOURI: A. L. Hillix, 450 W. 51st St., Kansas City; Sterling

REGIONAL VICEPRESIDENTS: KennethH. Bitting,NSt.Louis, Thompson, 8235Paramount, St. Louis.
Mo. (Midwest); Philipe F. Coury, Mattapan, Mass. (New Eng- NEBRASKA: Walter I. Black, 3615S. 37th St., Lincoln; Lloyd

land); Merle S. Else, Minneapolis. Minn. (North Central); Dale Grimm, 5103 Hamilton St., Omaha.
B. Erickson, Ogden, Utah (Rocky Mountain); George D. Hardy, NEVADA: ScottGriffith, 2117 Sunrise, Las Vegas.
College Park, Md. (Central East); Roy J. Leffingwell, Honolulu NEW JERSEY: Tom Gagen, 512 Garfield Ave., Avon; MorrisH.
T. H. (Pacific Ocean); Howard T. Markey, Chicago. Ill. (Great Blum, 452 Central Ave., E.Orange; William Bromirski, 221 Warren
Lakes); Hardin W. Masters, Oklahoma City, Oka. (Southwest); St., Jersey City; John F. Russo,471 3d St.,Palisades Park; Nathan
Harvey .McKay Glendale,C alif.(FarWest); Roberth . Mitchell, Lane, 135E.32d St., Paterson;Italo Quinto,Box 309, Stirling
Portland, Ore. (Northwest); Alex G. Morphonios, Miami, Fla. NEW YORK:Leroy Middleworth, 387 Myrtle Ave., Albany;Don
(Southeast); Roy T. Sessums, New Orleans, La. South Central); Pellow, 118 ee St., Buffalo; Fred Monsees, 62OaklandAve.,Lyn-
LeonardA . Work, State College, Pa. (Northeast). brook (MetropolitanArea); John Grant, 407 Elm St., Rome;Marc

DIRECTORS: John R. Alison, Hawthorne, Calif.; Walter T. Terziev, 109 Cherry St., Syracuse.
Bonney, Silver Spring,Md.; J.Alan Cross, MiamiFla.; Edward NORTH CAROLINA: R. P. Woodion, 13, 2513 Anderson Dr.,
P.Curtis, Rochester, N. .; James .Dempsey, SanDiego, Calif.; Raleigh,
JamesrH. Doolitte, LosAngeles, Calif.; A. Paul Fonda, Hagers- OHIO: ClydeHaught, 22741 ithSt., Akron; Herbert L. Bryant,
town, Md.; J. Wayne Fredericks, Bronxville, N. Y.; Al Harting, 9127th St., Canton; John A.Repasy, 3629 Lansdowne Ave.,C-
Dallas, Tex.; Samuel M. Hecht, Baltimore, Md.; John P. Henebry, cinnati; Willard L. Dougherty. 3050 Yorkshire Rd., Cleveland
Chicago, Ill.; Robert S. Johnson, Woodbury, N. Y.; Arthur F. Heights; Morris Ribbler, 1912 Hazel Ave., Dayton; Herb Your.
Kelly, Los Angeles, Calif.; George C. Kenney, New York, N. Y. 2833104th St., Toledo.
Thomas G. Lanphier, Jr., San Diego, Calif.; W. Barton Leach, OKLAHOMA: W. G. Fenity, 430 S. Van Buren, Enid; Larry
Cambridge,Mass.; CarlJ.Long, Pittsburgh. Pa.; JohnB.Mont- Leffer, 2208N.KeyBlvd.,MidwestCity.
gomery, Cincinnati, Ohio; Charles . Morgan, Jr., SanFrancisco, OREGON: Clyde Hilley, 2141N. E. 23d Ave. Portland.
Calif.;Msgr.WilliamF.Mullally,St.Louis,Mo.;Fred0.Rudesill, PENNSYLVANIA: JohnMalay, 462 Maplewood Ave., Ambridge;
Metairie, La.; C. R. Smith, New York, N. .; Carl A. Spaatz, Roger Ellis, P. 0.Box 1001, Erie; David Lenker,7700SunsetDr.,
Chevy Chase, Md.; William . Spruance, Wilmington, Del.; Harrisburg; Phillip Halfpenny, P. 0. Box 103, Lewistown; Sally
ArthurC.Stors, OmahaNeb.; HaroldC.Stuart, Tulsa,Okla.;W. F.Downing 417 .44th St.,Philadelphia; John H. Kruper, Box
Thayer Tut, Colorado Springs, Col.; Alden A. West Dewitt, 1904A, Pittsurgh; 3. J. Kapitanoff, 1000 N. Atherton St., State
N.VY.: Gill Robb Wilson, New York, N.VY.; Paul S. Zuckerman, College; Joseph Chancier,.Willow Grove NAB, Willow Grove.
NewYork,N. .; Thomas E. Cindric, National Commander,Arnold RHODE ISLAND:M. A. Trope Industrial BankBldg.,Provi-
Air Society, Pittsburgh, Pa. (ex officio); Rev. William Laird, dence.
NationalChaplain.Haddon Heights, N.J . (ex officio). SOUTH DAKOTA: Rex Waltz, 804H7thoSt., Brookings; DuaneL.

Corning, Joe Foss Field, Sioux Falls.
Community Leaders________ _______ TENNESSEE: L.W. Frierson, III, Hamilton National Bank Bldg.,

laBcAnson Brig. Gen. GeremRDoseh; Glen SumerS h 3 Knoxviue; Jerred Blanchard, 1230 Commerce Title Bldg., Mem-nangahela, San Die; George Fyd59 W . S ar-Santa tphis;JamesW . Rich, 3022 23dAve.,S.,kNashville.
ANG Base, Birmingham; John Starke 3110Valeria St., Mobile; TEXAS: Frank . Storm, Jr., Box 1983, Amarillo; James M.
Jack Parsons, 144Arlington Rd., Montgomery. Rose, Box 35404, Airlawn Sta., Dallas; Bob A. Roberts, 2903 N.

ALASKA: DanPlotnick, P. 0. Box2072, Anchorage. ZarzamoraSt., SanAntonio.
ARIZONA: True W. Childs, 3237 E. Mitchell Dr., Phoenix. UTAH:Rex T.Carlisle, E. 40thS., Bountiful; EdwardMad-
CALIFORNIA: TomMason, P.0. Box 330, Chico; E. .Grantham, sen 1615 Lake St., Ogden.

728Nevada St.,Fairfield; W. A.O'Brien, P. 0. Box 3290, Fresno; VIRGINIA: Roy H. Hodge, Jr., 157 Marshall St., Danville;
Clarence Hanson, 646 6th St., HermosaBeach; Glenn Miller, 3827 ArthurE. Stump, Jr., Box 41, Lynchburg; Robert W.Love, P.
San Anseline, Long Beach; George Sanchez, 13122 Foxley DrE, 9th Ave., Mm Rc ond M h Ke en r of Acotn Ri ors
Whittier (Los Angeles Area); *. L. Painchaud,AP. 0.1Box474M95
Pasadena; Sydney Lewis, 26904 Fond du Lac Rd., Rolling Hills; WASHINGTON: Roy F. Hanney, Cooper-George Bldg., Spokane.
John Silliman, 3437 Chenu, Sacramento; George Mays, 4685 Mo: WISCONSIN; Merrill H. Guerin, 504 Franklin, DePere; Gary
nangahela, San Diego; George Floyd, 529 W. Santa Clara, Santa Ortmann. 29105. Logan Ave., Milwaukee.
Ana; Joseph Myers, P. 0.Box 1111, Santa Monica; Bob Hamilton,
P. 0.Box 2067, Van Nuys; Lyle Whitlock, 9035.Shasta, W. Covina. National Headquarters Staff_____________

COLORADO: Kenneth Costello, 6373 Teller St., Arvada; William
B. Offutt, Box 1051, Colorado Springs; Phillip J. Carosell, Majestic
Bldg., Denver; Arthur H. Kroell, Box 212, Lamar; Thomas C. Executive Director: James HStraubel; Administrative Director:
Hausman, P. 0.Box 1143, Pueblo. Jonn 0. Gray; Program Director, and Convention and Exhibit

CONNECTICUT: Laurence Cerretani, 139 Silvermine Rd., New Director: Ralph V. Whitener; Convention Manager: William A.
DITICOCLU BA:uaV.eu,60ptnt.N. Belanger; Production Manager: Herbert B. Kalish; organization

DISTICTOF OLUBIA:Lucs V Beu, 610 pto St, N W. Director: Gus Duds; Exhibits Manager: Robert C. Strobell; Direc-
FLORIDA: Edward L. Hurlburt, 1152 Cleveland St., Clearwater; tor of Military Relations: Edward L. Wilson; Director of Industrial

Edward Aronson, 2045. 28th St., Hollywood; V.W. Marshall, 1733 Relations: Stephen A. Bynas; Director of Insurance Programs:
Moro St., Jacksonville; Ted Koschler, 10803 N. E.9th Ave., Miami. Richmond M. Keeney; Director of Accounting: Muriel Norris.
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NEW COMPUTER PRINCIPLES PROVIDE GREATER RELIABILITY_

Recently developed magnetic devices are being combinedwith new principles of
circuit logic to yield advanced electronic systems at the IBM Federal Systems
Division. Ceramic ferromagnetic wafers provide computer designers with com-
ponents that are small, versatile and extremely rugged. Used as logical connec-
tives in computer circuits, these solid state devices will make possible more
capable computers of greatly reduced size.They will serve with the high degree of
precision and reliability essential to military applications. At IBM, a major team
of systems engineers is fulfilling national defense requirements for all types

of information handling systems. Complete facilities for: Research * Develop-
ment * Manufacturing * Testing Product Support Systems Management.

FEDERAL

SYSTEMS DIVISION

International

Business Machines

Corporation

590 Madison Avenue

New York 22, N.Y.
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9 80 ui/R 600 ch-t new
YE RS A.H EAD: FOCR 'YEAR ZS TrO COMNAE

Superior speed is just one of the many exclusive features of the
General Dynamics' Convair 880 and 600 Jet-Liners. The 880 and 600
are the only jet-liners that have the advantage of engines built by
General Electric. With improvements in design that are as much as
five years ahead of other jet transports now in production, Convair
Jet-Liners offer assurance that advanced engineering and develop-
ment will bring you jet travel that is years ahead for years to come!

CC3NVAIR
A DIVISION OF

First to offer convair 880 or 600 Jet-Liner service will be TWA, DELTA, TRANSCONTINENTAL (Arentina. REAL-AEROVIAS (BrazilL S.A.S.. SWISSAIR AMERICAN


