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Think small

Mechanical brains for missiles must be as of solid state circuitry, systematic design and
tough and tiny as possible . . . a design compatibility testing, Awmr is producing a

problem that calls for experts skilled in both family of airborne digital computers that are

electronic computers and miniaturization. operational under the most severe conditions

AwmA's computer group has shrunk a of vibration, temperature, noise, acceleration

digital computer module until it's the size and deceleration, and nuclear radiation.

shown above . . . a feat comparable to For information on our fully transistorized,

squeezing the contents of a steamer trunk airborne digital computers, contact AArA,

into a cigarette package. Garden City, N. Y. A division of American

Right now, in fact, through new techniques Bosch Arma Corporation.

5836
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Helping Hand for the Navy's Air Arm -Kaman HU2K-1

The most delicate job in the free world is entrusted to the men of the United States
Navy. They must demonstrate to those who would extend the iron curtain that we
have not mothballed preparedness. They must also teach the kids in the shadow
of the iron curtain that fists clenched in defiance can also hold a baseball. Much of
this assignment falls to Naval Aviation which maintains an endless global vigil,
yet stands ready to rescue and evacuate injured. On these important missions
Kaman utility helicopters extend a helping hand to the Navy's Air Arm.

THE JA N AIRCRAFT CORPORATION * BLOOMFIELD, CONNECTICUT
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NORTH AMERICAN AVIATION, INC. & PHILLIPS PETROLEUM COMPANY

INTRODUCE

ASTRODYNE, INC.
In the formation of Astrodyne, their new jointly owned
corporation, North American Aviation and Phillips Petro-
leum Company have brought together two broad back-
grounds in rocket propellants and rocket hardware.

From Phillips comes advanced research and manufactur-
ing experience in solid propellants and JATO units. From
North American comes demonstrated competence in missile
systems design and the manufacture and fabrication of
America's largest rocket engines.

And from these two major companies comes Astrodyne's
key leadership, teamed to manage America's major missile
projects.

Today Astrodyne has the experience and the facilities to
design, develop, and manufacture complete propulsion sys-

tems, extruded and cast propellants, rocket engines, missile
controls and hardware, boosters, gas generator charges, and
auxiliary power units.

Inquiries are welcomed on any phase of the solid-propel-
lant field-from preliminary design to quantity production.
ASTRODYNE, INC., McGregor, Texas.
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ANN

A Research Project of Dr. Harry Nyquist, gineering, Inc.
Senior Scientist, Stavid Engneignc CRETSTAiLDE

Dr.Nyquist is a pioneer in advanced areas of electronics such asInformationTheory AirborneSearch,Bombingand

and circuit noise, and is credited with nearly 150patentsin thefieldof ommuni TerrainClearanceRadar

cations. He is now contributing his exceptional analytical ability to Stavid's work .RadarnfraredAirborne

on afar reaching anti-missile system. Men like Dr. Nyquist are typical of Stavid's Fire Control System

utstanding scientistsandengineers who are working on advanced concepts Missile Beacon

years ahead of actual systems development. tific dep n d.

In Stavid's objective engineering atmosphere,oscientific, development and .MissileGuidanceSystems

manufacturing teams are producing a wide rangeofelectronicsystemsforall AntiAirarnft Subminiature

branches of the military. Typical of such projects is the REGULUS missile commandFieotlysm

uidancesystem, designed, built and maintained in operational status by Stavid.

S A ID n ie fPa fild Plainfield, New Jersey
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The IBM Military Products

Division has access to the
full range of investigation

constantly in progress with-

in IBM Research. Studies in

the fields of cryogenics.

semi-conductors, magnet-
ics and many other areas

of interest are currently be-

ing applied by the Military

Products Division to the de-

velopment of advanced

electronic systems. Thus.

applicable research discov-

eries in basic science are
reflected in versatile IBM

electronic military products

designed to perform with

the utmost precision. and

the reliability indispensable

to our national security.
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'IS AL airmali

Changed Meaning -Exploring the Universe," by William While we wish her luck in her
Gentlemen: I always go through a fit Leavitt, in the June issue. General quest for extra copies of your Space
of anxiety whenever I don't have an Gregory has been away, but I am sure Weapons Handbook, we would like to
opportunity to look over the galleys he will be well pleased with the ex- take this opportunity to inform her,
of my articles. My fears are founded cellent treatment accorded this organ- and all of her associates, of the special
not so much on possible editorial mis- ization. training available through the medium
chief as on my own errors, mostly I understand that reprints of AIR of Aviation Education In-Service
typographical, and which somehow FORCE articles are not usually avail- Workshops, sponsored in part by the
never become obvious until they are able. If this is the case, I should ap- Civil Air Patrol. These workshops are
seen in print. My current article, "de preciate receiving your permission for of varied types. Some provide for
Seversky on Strategic Organization," AFOSR to reproduce Mr. Leavitt's additional college credit, others pro-
in the June issue of AIR FORCE, is a article in quantity with, of course, full vide for an increase in salary, but all
case in point. credit to the source. provide a wealth of experience and

If you glance at page 88, second Mel White, Chief knowledge to help the teacher and
column, paragraph 4, line 7, the sen- Information Services, AFOSR pupil become closer in their daily con-
tence should read: "But if they do Washington, D. C. tacts.
make fundamental changes, they will An exceptionally fine primary
antagonize. ... Through a typo- * Permission gladly granted.-THE source of aviation educational mate-
graphical error, the word "not" was EurTons. rials for the youth in school is the
inserted, completely reversing the National Aviation Education Council
meaning of the sentence. Importance of Wind Tunnels (NAEC), 1025 Connecticut Ave.,

Because the error is so obvious, my Gentlemen: Congratulations on the N.W., Washington 6, D. C. Under
only hope is that the intelligence of excellent article "Tunnels Into Space," the able direction of Dr. Evan Evans
the readers would automatically re- by Willard A. Hawkins, in the May it has compiled an excellent bibli-
store the true meaning. issue of Am FORCE. It is a well-writ- ography of air age materials pre-

Maj. Alexander P. de Seversky ten account of some of the important pared especially for use in the class-
New York, N. Y. work being done at the Arnold Engi- room. An individual or school may

neering Development Center. become a member of NAEC and re-
* Here is how Major de Seversky I believe that this article may have ceive curriculum or library service for

intended the paragraph to read.-THE an important side effect that may not one year for $5. Anyone interested
EDITORS. have occurred to you. The way in in aviation or careers in aviation will

"Pressure must be brought on the which the article describes the Cen- receive materials, pictures, pamphlets,
Congress because in this fight our rep- ter's test capabilities, coupled with etc., of tenfold value for his invest-
resentatives find themselves between the fact that Am FORCE has such wide ment.
the devil and the deep blue sea. On readership throughout the Air Force, In addition, the NAEC has.a Pro-
one hand, if they fail to drastically re- may prompt a number of individuals fessional Packet for superintendents,
organize the Department of Defense, directing current development pro- principals, guidance counselors, and
they will antagonize their constituen- grams to make more extensive use of teachers which includes an Aviation
cies-the popular vote-which, through wind tunnels and engine test cells in Education Source Book (855 pages),
common sense, realize that competi- accelerating their development work. plus twelve separate books, plus the
tion and rivalry between the armed Significant gains in the dimension of Civil Air Patrol series of six manuals
forces must be stopped and our mili- time have been made by means of used as the basic text for most avia-
tary effort unified. But if they do make wind tunnel and high-altitude engine tion education courses in high schools
fundamental changes, they will an- cell tests. throughout the country, plus a bonus
tagonize the entrenched vested inter- Thank you for publishing this and package of over six pounds of aviation
ests behind the orthodox military the many other timely and significant career information including more
structure. These vested interests con- articles always found in AIR FORCE. than fifteen books totaling over 800
trol political districts and, therefore, L. J. Sverdrup, Pres. pages and, in addition, colorful pic-
the organized vote. As a result, the ARO, Inc. tures, pamphlets, and charts! All of
Congress shies away from the issue, Tullahoma, Tenn. this for only $10.95.
endeavoring to maintain status quo, Since the aim of AFA is to promote
and will do nothing until compelled Air Age Education airpower, I can think of no better way
by the swell of popular demand to Gentlemen: This letter is addressed to to accomplish this than through the
take action." you but it is meant for Carol Smith strong support of aviation education

of Kirkwood, Mo. ["Air Mail," April in our public schools. The CAP stands
Reprint Request '58], and many other far-sighted ready with experienced educators to
Gentlemen: My appreciation is ex- teachers who realize that the space assist in placing aviation education
tended for the very fine article"AFOSR age is suddenly upon us. (Continued on page 9)
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CAPABILITIES... Manpower, Tools and Experience

BEECHCRAFT XKDS I

TARGET AIRCRAFT ON

ZERO-LENGTH LAUNCHER

"Up Where the.Shootings Done"
This Becchcraft target aircraft, the XKDB-1, holds The XKDB-1 is now bein e aluated b1 the U. S.
the world's record for altitude for a remote- Navy. It has speeds up to 320 miles per hour, and
controlled, propeller-driven target. The record is can be ground or air launched.
in excess of 39,500 feet.

Other Beech projects include research aid devel-
By operating "up where the shooting's done," this opment work on launching and recovery systems
target aircraft offers "live" practice for America's orisesantageticrat e ernyes

for missiles and target aircraft, emergency escapeairmen.
systems and classified projects in the advanced

With zero-length launching, which means that no fields of aerodynamics, cyrogenics and high-
runway or rail is required, the XKDB-1 admirably energy fuels, thermodynamics and aircraft range
fits the requirements of the U. S. ground forces for extension.
armament systems training and special battle area
missions. Equipped with television, the XKDB-1 To put Beechcraft's capabilities to work to solve
will report the activities of enemy troops behind your research, development or production prob-
the lines. It will also serve as a vehicle to deliver lems, telephone or write the Contract Adminis-
supplies to isolated ground forces. tration Division today.

eecaraf
BEECH AIRCRAFT CORPORATION * WICHITA, KANSAS, U.S.A.

Beech BuIlds: US Navy T-34 * USAF T-34 * US Army L-23 * Bonanza * Travel Air * Twin-Bonanza * Super 18 Executive Transport



AIR MAIL CONTINUED

courses in schools, from elementary
through high school levels.

For additional information on this
subject, contact the Air Force Liaison
Officer, Civil Air Patrol, in your home
state.

Maj. William E. Burgin
AF-CAP Liaison Office
Minneapolis, Minn.

Gentlemen: Through the kindness of
AFA's National Secretary, Julian B.
Rosenthal, I was able to obtain a copy
of the March issue of AIR FORCE
Magazine. In my judgment, this is 1
one of the most comprehensive treat-
ments of topics related to man's con-
quest of space that I have seen in
one issue of this type of publication.

As you may know, the general sub-
ject of astronautics was not a part of
the academic background training of
most science teachers. This is an ex-
ample of how scientific exploration
and development has advanced be-
yond what most science teachers are
competent to handle. Publications
such as your March issue help to over-
come this void providing these publi-
cations are available to science teach- THE10-GALLONTRADITION
ers. In my judgment, the Air Force
Association would be performing a Properly set above a lean, western face, the 10-Gallon Hat
great service to teachers if they resembles no other hat - and works like no other hat as a vital
would bring together in pamphlet or part of the cowboy's armor on the range. Its wide brim and
reprint form, articles from the March high crown shield the wearer from sun, rain, snow, and dust.
issue and make them available to He relies on it, and he prizes it, too, as a proud symbol of his trade.
science teachers.

The distribution could be handled For 26 years, men who fly have been proud of the 10-Gallon
through the National Science Teach- Craftsmanship of Southwest Airmotive - service a bit "taller and
ers Association, an organization with wider" than others along the boundless range of the sky; a reliable
which I am sure you are already fa- symbol of quality,
miliar. I hope that you will find it
possible to do something about this The U. S. Air Force shares in this tradition through jet engine
proposal. overhauls provided it by Southwest Airmotive at its main plant

Dr. J. Darrell Barnard at Dallas, Texas.
New York University
New York, N. Y. ----------------AQUARTER CENTURY SouthwestW Airmotive Co.

The National Aviation Education 1932 1958 LOVE FIELD, DALLAS
OF LEADERSHIP-*DNECouncil is reprinting two sections of O DISTRIBUTION DIVISIONS: KANSAS CITY * DENVER

the March issue-"The Space Fron-
tier" and "The GlossarU." This will
be a twenty-four page paperback years of research in our area, we have other subject with aircraft in them.
pamphlet which will be sold at a decided to try and enlist help from The latter are almost as important
nominal cost. Members of NAEC, of other sources. as all the rest, as one photograph is
course, will receive the reprint free We are interested in information on worth more than a hundred words.
of charge.-THE EDITORS. the following, and help of any sort The history we are writing will take

will be appreciated, however small or quite a while to compile, but when
Historical Material vague it may be. finished will be as complete and as
Gentlemen: For many years now his- 1. Squadron codes used by squad- interesting as possible, so you will ap-
torians over here have been compiling rons in each bomb or fighter group. preciate how important personal bi-
a history of the United States Eighth 2. Individual aircraft serial num- ographies are.
and Ninth Army Air Forces. Over this bers, codes, color schemes, nicknames, T. J. Allen, Historian
period much information has been and other markings. American Aviation Historical
gathered, but much is still to be done. 8. Missions, where to, what target. Society

This, therefore, is the reason for this 4. Group and squadron histories. 110 New John St.
letter. Perhaps this request may be 5. Last but far from least, photo- Blackheath, Birmingham
rather out of line, but after many graphs of individual aircraft, or any England

AIR FORCE Magazine * July 1958 9



Another in a series

on aircraft operation

and maintenance... 0439
and why major service

organizations, like

the world's airlines,
useCHAMPION

SPARK PLUGS.

Noted aviation

authority reports on
LOCKHEED AIRCRAFT

SERVICE...

gram ... First major airframe con-

A S W version of radar picket aircraft
Maintenance and overhaul support

o r d of airline and military fleets on the
Berlin and Pacific Airlifts ... First

by HERB FISHER B-26 conversion to executive aircraft.
Initernational aviation authority, veteran test pilot, author Military and commercial aircraft

L serviced by LAS are flying in every
Lockheed Aircraft Service is the International and LAS-Overseas. corner of the world-over all oceans,
largest and oldest company in the The accumulated technical experi- deserts, jungles, the Antarctic. LAS-O
world devoted to the maintenance, ence of LAS is vested in four ultra- follows up with world-wide technical
overhaul and modification of all air- modern overhaul bases: at New York assistance. LAS emergency teams
craft types. Its facilities are said to International; Oakland and Ontario, repair damaged
be the most complete in the industry. Calif., International Airports; and aircraft at accident

Since its founding in 1938 as the Honolulu Airport. sites anywhere.
service division of Lockheed Aircraft LAS has pioneered complete en- LAS' customer
Co., LAS has processed more than gineering and manufacturing func- roster since the
55,000 aircraft - helicopters to 4- tions in several significant post-war war has embraced
engine airliners, single-engine jets to developments: almost every ma-
10-engine bombers. First Constellation and DC-6 con- jor international

Eleven years ago, Lockheed's serv- version to high-density interiors . . . air carrier flying
ice division was incorporated as a The first U.S. military cycle- into the United
separate but wholly owned subsidi- reconditioning program . .. First air- Herb Fisher States, as well as
ary company-LAS-to provide even line fleet maintenance and overhaul on major U.S. domestic carriers and the
better service for Lockheed planes a fixed-price-per-flight-hour formula Air Force and Navy, including the
as well as independent service for all . . . First helicopter conversion to entire East Coast fleets of Airborne
types of other aircraft. Today, LAS scheduled passenger service . .. First Early Warning aircraft. Overseas,
itself has two subsidiaries-LAS- major military jet maintenance pro- LAS-O has assisted Japan in major

aircraft and jet-engine overhaul pro-
New 400-hour maintenance cycle for WV-2 Early Warning picket aircraft grams, plus manufacture of T-33

is performed at LAS-Honolulu, which has 27 shops. trainers. A current technical assist-

ance and materiel program involves
Japan's 22-million-dollar manufac-

.- turing of anti-sub patrol aircraft.
X _In World War II, LAS operated

- seven major overhaul and modifica-
S- tion installations, repairing 22,500

battle-damaged craft alone plus modi-
fying and servicing thousands of
others.

In the Korean War, LAS modified
and rebuilt hundreds of planes.

This extensive variation in aircraft
type and operational pattern by LAS



Navy P2V-7 is modified at LAS-Ontario for 100-below Operation Deep Freeze n Antarctica.

customers is testimony to the - from traditional mili-
company's experience level and the tary maintenance pro-
ready adaptation of its personnel and grams, to provide the
facilities to individual maintenance USAFwithhigherutil-
requirements. In this, the Champion zation and operational
Spark Plug plays a vital dual role: flexibility.

First, LAS services a great many Among Lockheed's

of the major airlines of the world. In earliest service jobs

their exhaustive flight evaluations of were modifications for

every available spark plug, the airlines such aviation greats as
Amelia Earhart, Lind-
bergh, Sir Hubert Wil-

Foreign and domestic commercial planes plus U.S. military air- kins. Recently, LAS
craft are serviced at LAS-, New York International, largest East

Coast independent maintenance facility. "royalized" a plane for
His Majesty Haile

LAS-I Base Manager, said: "Our Selassie, Emperor of Ethiopia, by
customers depend on the finest quality installation of luxurious movable

plugs for peak engine performance compartments-one of the most

throughout a wide heat range, whether unusual conversion jobs in air trans-

operating in dry desert heat, jungle port history.
humidity or severe Arctic cold."

Paul Kovac, Senior LAS-I Power- CHAMPION SPARK PLUG CO.

plant Engineer, said: "Plugs may be TOLEDO 1, OHIO

affected by anything that goes wrong
with anengine.IfaplugisoutofJheat L.. Pete Peters (I), Flight Line Dept. Head, recom-
range, if it has a tendency to pre- mendsChampionsforcarsandplanes.HisChampion-

ignite or foul, schedule delays will fired Thunderbird won 35 trophies. Pilot is Capt.

follow. Champions have proven their Edward Schank, LAS-USAF Acceptance Officer.

excellent quality control on our test-

and flight-lines. They're mechanically
Fisher (l) interviews LAS President J. Kenneth Hell adlgtlnsTe'eehncly~' ~
r)and W.J. Weisbruch, ActingPlantSuperintendent strong and do not experience core

nose ceramic failures. We've found
have repeatedly proved that Cham- Champion a quality standard in an
pions are best for reliability, service, industry that knows high standards."
economy. All the major airlines of the LAS'uniqueserviceprogram-
worldflywithChampions. Equalized Maintenance, Aircraft

Second, as LAS President J. Ken- Rotation, planned spare-parts inven-
neth Hull told me: "At LAS we must tory and fixed-price-per-flight-hour
couple diversified know-how with formula-assures commercial and
only the finest first-line quality prod- military operators maximum flight
ucts in order to maintain our record utilization through minimum ground
of on-schedule deliveries of airworthy time. The LAS Equalized Mainte-
aircraft." nance plan was applied to Early

H. J. Chase, Vice President and Warning aircraft, a marked departure
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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.

The Russians have worked out more than 600 different Soviet air forces and now heads Aeroflot. Zhigarev long
trajectories for flights to or around the moon, according has been identified with Stalin and his regime.
to some of their technical literature. These were tested Meanwhile, P. V. Dementyev, former head of the
on electronic computers to determine their accuracy. The Ministry of the Aircraft Industry, has been made Chair-
trajectories included: Flight to the moon to hit it; flight man of the State Committee on Aviation Technology, but
around the moon and return to Earth; several flights apparently continues to head aircraft production as well.
around the moon and return. It would appear that Dementyev has gained greater con-

* * 4 trol over research and development as a result of the
Another project the Russians have put some thought shake-up which put Khrushchev at the head of the gov-

into is how to keep the Earth under continuous television ernment as well as at the head of the party.
surveillance. According to one popular Soviet science * * *
writer, only three satellites equipped with TV equipment Contrary to some expectations, the Russians have not
would be required. They would have to be about 22,000 given up bomber development as a result of their suc-
miles from Earth, spaced at equidistant intervals. "Started cesses with missiles. A large, new bomber is believed to
at eight-hour intervals along an orbit passing in the plane be under development. Whether or not it is nuclear-
of the equator, the satellites would be separated from powered is not known. The Soviets have indicated that
each other by a distance of 45,000 miles. Each of the they have a nuclear-powered aircraft pretty well along,
satellites would carry on reception from the Earth as well too, which would indicate two new, large military air-
as from its westerly neighbor and would rebroadcast the craft in the works.
latter's transmission to Earth." Presumably the rebroad- * * *

casts would be timed so as to take place as the satellites Belated reports from the USSR indicate that party and
took successive turns over the USSR. government chief Khrushchev addressed the graduates of

Only two reasons are given for not establishing such a the Zhukovsky Air Force Engineering Academy of Mos-
satellite at this time: The rocket to put such equipment cow and the Mozhaisky Air Force Engineering Academy
into orbit isn't yet available, and neither an atomic nor a of Leningrad at joint graduating exercises this spring.
solar power source suitable for the TV equipment has "Aircraft are of great importance in the defense of the
been developed. country," he told them, but added:

* * * "The modern weapons of war are very powerful. We
The Russians say of their atomic aircraft engines, that know that the role of winged, piloted aircraft has been

they will use "water, mercury, or sodium" to transfer heat somewhat reduced and that they are being replaced by
from the reactor to the turbine. rocket aircraft and rocket technology. It is necessary to

* * * go forward to perfect all types of weapons and to develop
Buried in their comments on the International Geo- new rockets without rejecting existing weapons. This

physical Year is a Russian admission that they have rocket- should be done so that we will always be able to repel
firing sites on Franz Josef Land (east of northern Green- any attack...
land.) The Soviets say they are firing vertical rockets in
this region to learn more about the upper regions of the The Soviet Ministry of Defense has decided that Rus-
atmosphere. Some twenty-five firings are scheduled to sian Army and Air Force uniforms should have the same
take place on Franz Josef Land this year. In addition, color and cut. This means that the Soviet Navy is the
the Soviets propose to fire thirty high-altitude rockets only branch that can sport a different uniform among the
from Mirny, one of their new bases in the Antarctic. They Russian armed forces.
will be investigating cosmic radiation and micrometeorites, The everyday uniform is to have an olive drab cap,
which have a bearing on future space travel. with a band of piping in colors to represent the various

* o * branches of the service. Tunics are to be open at the
The huge weight of Sputnik III-about that of a light neck, single-breasted, with soft olive drab shoulder straps,

American automobile-indicates confirmation that the and colored collar tabs to mark the branch of service.
Russians have first- and second-stage rockets whose en- Trousers are to be dark blue (the color the Air Forces
gines produce upward of 250,000 pounds of thrust.There have been using) and may be worn either inside or out
have been several reports indicating that in their arsenal of boots. Ties also are to be olive drab; boots and shoes
the Russians have rocket engines developing between will be black (as in the past).
250,000 and 300,000 pounds of thrust. The field uniform is to consist of an olive drab cap

* * * with crown, band, peak, and chin strap; blouse and
Under new government organization recently announced trousers of olive drab, without piping; boots and leather

in Moscow, Aeroflot, the civil airline, no longer is directly equipment. Shoulder straps and emblems on field uni-
represented on the Council of Ministers. Instead, it ap- forms are to be olive drab.
parently comes under the Minister of Transportation, B. Marshals and generals will wear the uniform as well
P. Beshchev. This could mean a further demotion for as reenlisted sergeants and first sergeants who occupy
Air Chief Marshal Zhigarev, who once was chief of the appropriate staff positions.-END
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Feats of Hercules No. 5

FROM THE SNOWS OF FUJYAMA

TO THE SANDS OF FLORIDA

The Lockheed C-130 HERCULES, now in C-13O HERCULES (weighing i10,000
service with the United States Air Force pounds) landed on sand and stopped in

at Ashiya Air Base, Japan, won its "go 947 feet. Take-offs from sand, with the

anywhere, hatil anything" reputation same load, averaged only 1,500 feet.

the hard way. This famous aerial "strongman" can

.iocarry 90% of all types of missiles now
In snow landmng and take-off tests at .

o e 1 operational with, and under develop-
Bemidji, ~ .instte"k-3 ment for, the U.S. Armed Forces. The

HERCULES performed prodigious feats of mentfoRtU.S .r .edores.The
C-130oHERCULESOisniWOrld-widle

strength and power. At 124,000 pounds service,orscheduledfordeliveryto:

gross take-offweight the ski-equipped U
. n USAF's Tactical Air Command, U.S.

HERCULES was airborne in 2,1oo feet.
HErCULES wasairb oain,00e Air Forces-Europe, Pacific Air Force,

C I n Air Photo and Charting Service, other
and stopped mn only I,200 feet. tbranches of the U.S. Armed Forces, and

At Eglin Air Force Base, Florida, the the Royal Australian Air Force.

Lockhee means leadership
Lockheed Aircraft Corporation GEORGIA DIVISION Marietta, Georgia,U.S.A.

N/A

4-~4 -4-

K ~ ,'4



doings in BIG D
SEPTEMBER 25-28

at AFA's 1958
CONVENTION

and AIRPOWER PANORAMA
DALLAS-TEXAS

Last chance to reserve exhibit space-

More than 90 defense industry firns have reserved

display space at AFA's 1958 Airpower Panorama, the

largest airpower exhibition in the nation. Only 30

days remain in which to reserve space for your firm.

TO RESERVE YOUR SPACE, CALL COLLECT:
New York City-MUrray Hill 5-7635
Los Angeles-DUnkirk 2-6858
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Register Now!
More than 2,500 persons will
register for AFA's 1958 Con- Gen. White Sec'yDouglas
vention in Big "D." Make sure Speaker at the Speaker at the
that you are in on the big doings Space-Age Luncheon Awards Banquet
by filling out the advance regis- September 26 September 27
tration form below. We hope to
have cowboy hats, and maybe a
gun or two, for those who regis- 4
ter in advance. The registration
fee is $20 per person-for men
and women. The briefings and
luncheon for industry on Satur-
day are not included in the $20
fee-a separate $7.50 registra-
tion fee will be charged for these
events. The briefings for indus-
try will be classified SECRET. Asst. Sec'y Smith Gen. Rawlings

Speaker at the Speaker at the
Reserve Seminar Industry Briefing
September 25 September 27

The Program Complete, Clip, and Mail to AFA Without Delay

(Meetings for AFA Leaders, Sept. 24.) 1 ADVANCE REGISTRATION FORM FOR AFA'S 1958 CONVENTION
Leaders Workshop Adolphus
Foundation Trustees NAME.......****- .***** . ........................ RANK

Meeting . .. . .... Adolphus
Directors Dinner Meeting Adolphus TITLE...........................

THURSDAY-SEPTEMBER 25 AFFILIATION .................. ...........................

AFA Business Sessions. Adolphus ADDRESS
Reserve Forces Seminar . . Baker
Ladies Fashion Show Neiman-Marcus CITY & STATE . .. .................................................
Reserve Forces Workshop ... Baker I
Panorama Preview ..... Auditorium I

i Identify me with the followinggroup in the attendance record:
FRIDAY-SEPTEMBER 26 I ( )GOVERNMENT ( )ACTIVE MILITARY ( ) AFA & ASSOCIATIONS
Space Symposium. ..... Auditorium I INDUSTRY ( )RESERVE & GUARD ( ) SCIENCE & EDUCATION
Airpower Panorama ..... Auditorium
Space-Age Luncheon ... Auditorium
Western Wing Ding. Auditorium I Check the type(s) of registration desired, attach painent, and for-I ward to AFA, 324 Mills Building, Washington 6, D. C.
SATURDAY-SEPTEMBER 27 I ( )REGULAR REGISTRATION . . ... $20*
AFA Business Sessions . .Adolphus ( )LADIES' REGISTRATION ....... $20* TOTAL $.......
Briefings for Industry . . Auditorium *Does not include cost of Industry Briefings and Luncheon.
Luncheon for Industry Auditorium
Airpower Panorama. Auditorium
Awards Banquet . . Auditorium I List below the correct sizes for the registrant(s) listed above:

SUNDAY-SEPTEMBER 28 1 HAT SHIRT LEVIS OR SKIRTS
I

Roundup Brunch............. Statler GENTS: . ( )S ( )M ( )L WAIST . . INSEAM .
AFA Directors Meeting ....... Statler LADIES: . ( )S ( )M ( )IL WAIST .........
Airpower Panorama ...... Auditorium L-. 89 O O

(SEE PAGE 89 FOR HOTEL RESERVATIONS)
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THESE AGENCIESWILL PUT THE IROQUOISOBSTACLE COURSE THROUGH ITS PACES
Edwards 7

FOR A NEW ARMY RECRUIT Air ForceBase

skilled engineering
test pilots will "wring

No other helicopter ever has been, or will be tested out" the HU-1A for

more thoroughly than the Army's IROQUOIS, Bell's performance and

all-new turbine-powered HU-1A. Designed to meet the stabilityPhase4tests.

most exacting standards of performance and main-

tenance ever required of a helicopter, it has already

passed through Bell's own rigorous shakedown. Eglin Field

the Iroquois will

But, before it goes to work in the field, the HU-1A is undergo performance

being "put through the mill" by the Army. A series of runs in the climatic ro

hangar at extreme
tests - the hardest and most realistic any helicopter temperatures.

ever faced - will cover every phase of performance,

supply and transportation, maintenance, weather, com-

bat conditions and general military usage. Army Aviation User

By testing, evaluating and proving every piece of Tests at Ft. Rucker

aviation equipment, the Army assures that the U. S.. simulated battle
conditions will test .

armed forces get only the best. And in helicopters, that the Iroquois for

will be the IROQUOIS-the nation's newest front frontlinedependability
from the desert to

line fighter. theartic.the arctic.

Fort Worth, Texas Transportation Aircraft
Test and Support f

Activity (TATSA) at

Subsidiary Ft. Rucker

o / r .. 1,000-hour logistics
of Be// Aircraft r .support tests.

.i CORPORATION
Cornoration



WASHINGTON, D. C. when the Regular Army is reduced. Some of the testimony

a There is no getting away from it. Every once in a while follows.
it becomes necessary to report good news from the Penta- Said Mr. McElroy:

gon, Capitol Hill, the White House, or other buildings "The real question here, in my opinion, Mr. Sikes, is just

along the Potomac. what likelihood there is of having any substantial size

To begin with, the evidence is fast growing that Neil H. limited war without its becoming a general war. We have

McElroy of Cincinnati may be the best Secretary of De- as first rate a limited war fighting force as there is any-

fense since James Forrestal. This is a broad statement, where in the world in the US Marines. We have, in ad-

since both George C. Marshall and Robert A. Lovett were dition to that, forces in the Army who have comparable

among the predecessors. readiness.
But there are now few dissenting voices to the praise "The question we have been asking ourselves is where

for Mr. McElrov. Even those who reserved judgment on you are to go to have need for limited war without getting

the basis of the poor caliber of many recent Defense De- into a situation which would call for the use of the nuclear

partment appointments are beginning to hand kudos to deterrent. We just do not find it. We consider that the

the Pentagon's boss. There are still occasions when he does size force we have is adequate.
not seem to take full advantage of a ripe opportunity, but "I know that the Army raises a question about that. This

this may be due to his lack of experience in the Washing- is a matter which probably will be discussed for quite a

ton maelstrom. A good example was seen at this year's long time to come, because, as we go further and further

Armed Forces Day dinner in Washington, where the Secre- with nuclear tactical weapons, which is proceeding, the

tary had a captive audience of more than 1,700. size of the forces which will be needed will continue to be

Just as certainly as the Pentagon has corridors, every less and less."

man jack and his gowned lady had a vested interest in the Mr. Sikes: "Then is this the question. Regardless of the

Defense Department and was present in the Sheraton- recommendations of the Army and of its Secretary, [it is]
Park Hotel's giant ballroom because of that vested interest. your belief, based on recommendations of all of the serv-

The Secretary's speech was dull and uninformative. The ices, that there is less and less likelihood of limited war;
dinner rated six inches of type on a deep inside page of therefore, you can safely reduce the size of the Army and

the Washington Post the next morning. The news editor of the Reserve components and use that money for greater

was munificent. readiness in other fields? Have I stated it for you?"

There was a little grumbling, but not much. A few per- Secretary McElroy: "I want to state it a little differently

sons, probably those who think Madison Avenue is full of -less and less likelihood of limited wars that would de-
smarties and that they have a voice in this administration, mand sizable forces. I do not say that you may not have

expected Mr. McElroy to announce at the dinner that the limited war, because in countries which are quite primitive
Military Pay Act of 1958 had been signed at the White in their capability, you may have some limited conflict.

House. He didn't. The bill was sent to the President on But you certainly do not need massive size conventional

May 12; the Armed Forces Day dinner was on May 16. forces. When you say 'conventional' I presume you mean

The signature was affixed on May 20. Madison Avenue ground forces."
doesn't sell Procter & Gamble soap products that way. Later, the Secretary engaged in an exchange with Rep.

In his speech, Mr. McElroy did endorse the pay bill and Daniel J. Flood, (Dem., Pa.). Mr. Flood is a master gadfly

laud congressional forces that made it possible. Actually, and a source of extreme annoyance to most military wit-
he had a good deal more to brag about than his text in- nesses. He may be the only man alive who could seriously
dicated. To the Air Force, the new law means that per- ask you whether you have stopped beating your wife. He
sonnel quality will be able to keep pace with the require- indicated to Mr. McElroy in a lengthy question that he was
ment imposed by modern weapon systems. not satisfied with the provision for Army airlift. Here is

If the Secretary did not make the most out of his what followed:
Armed Forces Day speech, he did much better on Capitol Secretary McElroy: "The only thing I might say to you

Hill, where the Army is pushing the doctrine that limited which might be a little bit different with respect to the
war lies ahead and we may be licked. What he had to say Joint Chiefs from what you have more recently been told
is worth quoting at some length in AIR FORCE because it is that this subject has again been submitted to the Joint

helps offset the impression, effectively sold in some areas, Chiefs for new consideration, and I would suppose that,
that a defense policy shift is under way. Of course, all sometime within the next sixty days, we should have an-

things are under consideration at all times among the Joint other review of the airlift potentiality in relationship to the
Chiefs of Staff, but if you listen carefully to Mr. McElroy requirements. I think of a couple of facts I would like to
you will not get the impression that a lowering of our mas- give to you which, I am sure, you have been given before.
sive retaliation guard currently is on the hot list. "We in the United States forces have a considerably

The Secretary was being questioned by Rep. Robert L. larger airlift capability now than our opponent or than
F. Sikes, (Dem., Fla.), of the House Appropriations Com- any other combination of countries on the globe."
mittee, who said he was disturbed by the prospect that Mr. Flood: "That is no analogy. Our opponent does not
both the Army and the Reserve may be weakened. Mr. have that problem. But go ahead. That is not the answer.
McElroy said he was advised by the Chairman of the Joint Go ahead."
Chiefs that it is not necessary to strengthen the Reserves (Continued on following page)
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AIRPOWER IN THE NEWS CONTINUED

Secretary McElroy: "I think it is a valid point that, com- tell you what I think had better happen. We better never

pared to our requirements, he does not have a comparable let anyone get the mistaken idea that we are not going to

requirement." use our big weapons if they are needed." (Italics ours)
Mr. Flood: "That is right." In the face of this kind of testimony from the Secretary

Secretary McElroy: "Unless he is going to move out of Defense, the Army has continued to pump out material

against our shores." on the limited war threat. About eighteen months after its

Mr. Flood: "He 'ain't.'" formation, Army disclosed it has organized a SAC of its

Secretary McElroy: "If he were going to do that, then own, called the Strategic Army Corps. It was out of

he would have to have a great deal more airlift than he STRAC that 500 paratroopers were taken to fly to Puerto

now has. Rico when Vice President Nixon's ordeal in Venezuela was

"The other factor which I think is worth consideration interpreted as a threat to the nation. Almost at the same

is that the Joint Chiefs do give consideration to this ques- time Army Information Digest explained STRAC in detail

tion in relationship to the kind of spot at which they might with a special issue titled "Peace or Piecemeal?-A Special

have to fight a limited war. The fact is that you would not Issue on the Army's Role in Limited War.".There is no

have more than, perhaps, one field in which you would put evidence in the magazine that the Army knew about Mr.

down heavy equipment of the kind we have without its McElroy's viewpoint as disclosed in his House testimony.

breaking up after four or five planes were down."

Mr. Flood: "That is one of the questions. That is one of E In addition to the assault on the limited war front, Army

the problems. I know that." partisans are maintaining a steady fire with their plans to

Secretary McElroy: "We cannot put landing fields all put a man in space. Here again, the McElroy administra-

over the world." tion appears to talk sense. Roy W. Johnson, director of

Mr. Flood: "Of course not. That is one of the important the Advanced Research Projects Agency, appeared before

questions. I know that." the House hearing with Dr. Herbert York, his chief scien-

Secretary McElroy: "Let me finish the point. I do not tist. The latter, a competent man with no interest in the

know what your point is yet. But my point is that this con- political front, assured the congressmen we are lagging in

sideration of the need for airlift is not only in relation to propulsion. Mr. Johnson had some ideas about who should

the moving of divisions, but it is also in relation to the kind do the work on man in space.

of place where we might have to fight this kind of war, and "I would like to point out," he told the committee, "that

our ability to use airlift in such a spot." in the total budget of $520 million for ARPA, military

Mr. Flood: "Mr. Secretary, I hope that you are better reconnaissance satellites amount to $152 million . . . all

briefed on the problems of airlift. This committee is obvi- Air Force. The man in space program would be Air Force,

ously informed, and I think you understand why-we have very substantially. . . . I would guess that more than half

spent more time on it. Your information is obsolete. It was of ARPA's program would actually be executed by the Air

two or three years ago that we discussed that part of it." Force."

Secretary McElroy: "No, my information is not obsolete. At another point, Johnson was baited about the possi-

I am kept up to date on this problem by the Joint Chiefs bility of empire building. Here is his reply:

of Staff." "This is not going to be an empire.... In the first three

Mr. Flood: "Today I am talking about the configuration weeks we definitely came to the conclusion that .. . ARPA

of aircraft to meet the problem that you are talking about. would not establish its own laboratories.

"The presentation made by you and the Air Force on "We saw quickly that there was competence in the serv-

airlift is much different this year than it has been. Those ices, very high competence in their laboratories. We also

problems you are talking about are pass6. We have elimi- became familiar with the private laboratories and the

nated those. I want to know what are you doing to give laboratories that are 100 percent supported by military

me an airlift in view of all the problems you set forth. I funds, such as RAND, Ramo-Wooldridge, Lincoln, and

know all the problems. . . . Where is the airlift, in the others. . . . The thing I am concerned about in any labora-

face of all this?" tory that we could manage is that as the character of the

Secretary McElroy: "The airlift is what we have." work changed we would be forced to make work of a kind

Mr. Flood: "Not adequate." that might not be the most productive."

Secretary McElroy: "I do not say so at all. It is a very Here is a doctrine, stated by one of Mr. McElroy's high

good airlift." aides, that is contrary to the most distressing practices of

Mr. Flood: "Where are you going to use it?" the past few years. If the man was giving an honest answer

Secretary McElroy: "In connection with any kind of an -and nobody has challenged him-early apprehensions

airlift." about ARPA were not fully justified. In the March '58
Mr. Flood: "You just told me you could not." issue of AIR FORCE we cautioned against the danger that

Secretary McElroy: "There are places where we would ARPA might not stay "upstream" and might concern itself

be operating in the event of limited wars where we think too much with weapon development, not enough with basic

there would be a very limited usability." research. Mr. Johnson gives us confidence when he de-

Mr. Flood: "Your limited warfare would be very limited, fends exploration of space by the military in these terms:

vis-h-vis airlift." "At the moment I am not quite sure there is a military

Secretary McElroy: "The use of airlift for limited war in advantage in the area of the moon. Twenty years from

the areas in which we think limited war would be possible now there may be. Arguments have been made by many

would be small until you get to what would be a fairly of the scientific fraternity that it is ridiculous to drop

advanced kind of country where you have airfields that bombs from outer space. A bomb will not fall from that

can take larger aircraft." height but [I] presume a death ray could be created in the

Mr. Flood: "You are not going to have limited war in next twenty years.

Western Europe. Your NATO components are not going "Getting up 500 miles in the air with a death ray might

to be confronted with limited war." be a perfect way to use it . . . conversation now that

Secretary McElroy: "That is also our view.. . . Let me (Continued on page 23)
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The General Motors Matched Power Team
of Allison Prop-Jet Engines and
Aeroproducts Turbo-Propellers Assures
Convair 340/440 Transports Continued
Service in Jet-Age Transportation

Covi 340440 trnprscnb4ovdb oenzn iue.(ae nSadr eprtr.

__esm ~ ALLISON PRUP-JET PUtER

U.S44444 . FO CE 4<

CONVERSION TRANSFORMS TODAY'S AIRCRAFT INTO JET- * At maximum gross take-off weight, cruising altitude of
AGE TRANSPORTS. Obsolescence facing piston-powered 20,000 fetis reached in13½/2minutes; 15,000 feet in only
Convair 340/440 transports can be solved by modernizing 9 minutes. (Based on Standard Temperature.)
these popular twin-engine planes to Allison Prop-Jet engines
and Aeroproducts Turbo-Propellers. Conversion to Allison Performance and aircraftpower dependability areindis-

Pro-Je pwerpacags i ecnoicalyand echznically putable. Allison proved these and many other facts duringProp-Jetpowerpackagesiseconomically "Operation Hourglass" by flying 1,000 hours in 84 days with
only screwdriver-type maintenance. These are the same

* Speeds are increased up to 90 mph giving the turbine- turbine-propeller power plants selected by leading world
powered Convair routine cruise speeds of 350 mph TAS airlines to power their Lockheed Electras. And, the U. S.
at 20,000 feet. Navy chose Allison Prop-Jet power for its new squadrons
*Full space payload range is increased from 120 to 725 of Electra Anti-Submarine Warfare planes.
miles.

*Gross take-off weight is increased from 47,000 to 53,200
pounds.

*Block speeds are increased 25%, resulting in greater reve- 's o n
nue generating capacity.

* Take-off power is increased 50%, virtually eliminating 'P O -g/E PO E
off-loading on high terrain segments.

ALLISON DIVISION OF GENERAL MOTORS CORPORATION, Indianapolis 6, Indiana
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THE HISTORY OF FORD MOTOR COMPANY IN AVIATION

AND THE GROUND VANISHED
The weather socked in tight and the ground through extremely bad weather, but the plane

vanished-but a steady hum in the pilot's ear flew on course and landed safely.

told him he was safely on course. The date: Ford Motor Company was issued the basic

February 10, 1927. The occasion: the first patent on radio range beacons which differ

demonstration of a radio range system, designed little from those in operation across the

and built by Ford Motor Company. country today. This was a major contribution

A Ford Tri-Motor took off from Dearborn, to the development of aviation, as are the
Michigan and flew to Dayton, Ohio guided dependable J-57 turbojet engines we build for

entirely by radio. Most of the flight was use in many of today's jet fighters and bombers.

AIRCRAFT ENGINE DIVISION * FORD MOTOR COMPANY

M11C ; BUILDERS OF THE DEPENDABLE J-57 TURBOJET ENGINE

SION 7401 SO. CICERO AVENUE * CHICAGO 29, ILL.



AIRPOWER IN THE NEWS CONTINUED

says because a bomb will not drop from 500 miles assumes N Getting back to the pay bill, wlhich USAF's Gen.
that that weapon, twenty years from now, is the only for- Thomas D. White says is the best adaance for servicemen
midable weapon. . . . We have to think of weapons we do he has seen in thirty-eight years as a soldier, there is a
not dream of now." necessary word of warning. All men in uniform are not

There's no doubt on the basis of those words, that ARPA headed for a raise. Some of them are headed out. The ones
is upstream and intends to stay there. And this is the best retained will be competent people. They will have an in-
of news. centive to make a career out of military service.

Further, probably more important testimony on the gen- For its part, USAF already has personnel quality con-
eral subject of space and what we will do about it was trol almost as definitely as it is found in aircraft manufac-
given before the House and Senate committees studying turing plants to ensure reliability of equipment. The selec-
the administration's proposal to create a National Aero- tive reenlistment program is almost two years old and has
nautics and Space Agency. In a first rewrite of the bill, now been effective in discouraging men who do not have the
passed by the House, the congressmen changed this to the capability to train in new areas. On top of this, USAF has
National Aeronautics and Space Administration, but the been giving aptitude tests since April 1, in an effort to
initials remain the same-NASA. meet the strong demand for able technicians.

Among the men who have distinguished themselves on So far as officers are concerned, the dead wood will be
the stand in defense of the program were Dr. Hugh L. Dry- removed and younger men offered more money to prove
den, Director of the present National Advisory Committee their worth and move into better jobs in the service.
for Aeronautics, and, to the surprise of many sophisticated "We have been hard pressed," General White said, "to
observers, Maurice H. Stans, Director of the Bureau of the retain the necessary numbers of qualified officers. With the
Budget. Both of these witnesses appeared before the Sen- incentive provided by the new pay bill, it is expected this
ate Committee to make it clear there is no objection to condition will change.
improvements in the text. Mr. Stans offered a list of five "With this change, it will become even more important
proposed amendments. Dr. Dryden said the administration that commanders continually emphasize the importance of
"is far more interested in the accomplishment of a na- accurate effectiveness reports. Only through this strict
tional space program, that, except for the space technology control can we promote the more deserving and eliminate
efforts of the Military Establishment, will be under civil from the service those who are not contributing to its effec-
direction, than it is in the precise language of any part of tiveness."
Senate Bill 3609." He emphasized that space is full of Starting July 1, the new law permitted introduction of
unknowns and for this reason general terms are considered a proficiency pay program designed to reward outstanding
better than specific ones. performance by enlisted men with technical skills. USAF

Mr. Stans, under whose supervision the original bill was plans raises for 35,000 of these personnel in fiscal 1959,
drafted, gave an effective rest to most of the specters raised distributing $7.6 million extra in their pay envelopes. The
by critics in the House hearings. He was impressively sup- bonuses will range from $50 to $150 a month.
ported on the stand by William F. Finan, who seemed to In addition, two new grades, E-8 and E-9, will provide
prove that he knew as much or more about legislation than an elite layer in the non-commissioned ranks. There will
his elected inquisitors. Mr. Finan is an assistant director of be 5,000 E-8s by the end of fiscal 1959 out of an author-
the Bureau and obviously a competent lawyer. ized 14,286. The E-9 category will be launched next year.

In addition to a minor change in NASA's name, the All of these men will be selected out of present E-7s. The
House bill says it will control space projects in cooperation purpose of this program is to avoid having so many men
with the Defense Department, Atomic Energy Commis- with widely divergent responsibilities and technical skills
sion, and other Federal agencies. Two divisions would be receiving the same pay. The pressure will be put on com-
required in NASA, one on military and the other on nuclear mands to upgrade or demote, ending the old practice of
applications, and the director of the former would be an keeping a percentage of dead wood in almost every unit.
officer from the armed forces. Makeup of the National The provision of added responsibility pay for selected
Aeronautics and Space Committee is altered to include captains, majors, lieutenant colonels, and colonels-men-
nine members from the government, at least three of them tioned in last month's Aut FORCE-now appears to face a
from the Pentagon. AEC membership is not stipulated, dim future. Authorized but not required, administration
however the bill provides for an Atomic Energy Liaison and top USAF officials are not in favor of exercising the
Committee as well as another liaison group to work with provision at this time.
the military forces.

An interesting angle of the House action on the NASA U With the US Supreme Court under fire from conserva-
bill was the apparent intent of the lower chamber to estab- tive critics, far be it from us to add new woe to the lot of
lish a separate committee on science and astronautics. In Nine Liberal Gentlemen. But it should go into the record,
the earlier version of the House bill, there had been a pro- both for the Court and the aircraft industry, that Cali-
vision for establishment of a joint congressional committee fornia has been outstripped again. You may recall that
to oversee the activities of the new space agency. Such a local communities out there are taxing government-owned
committee vould have been similar in function to the work in process and government-owned manufacturing
joint committee that watchdogs the Atomic Energy Com- facilities. The aircraft firms naturally are paying the bills
mission. But House leaders persuaded the NASA bill plan- and their protests fall on deaf ears.
ners to eliminate the provision. The pertinent news is that the Supreme Court of Canada

Meanwhile, at this writing, the Senate is busy on its has ruled that US contracting concerns working for the US
version of the NASA legislation, and observers are hoping in Canada on projects for the common defense of North
to see an early conference, which will give the green light America are not subject to real and personal taxes by
for a bill to go to the President. local governments. This gives a US contractor working in

House passage of the space agency legislation coincided Canada a form of immunity he is not able to find in Cali-
with passage of a resolution calling for an international fornia. One man's tax meat is another man's tax poison.
agreement to limit the use of space to peaceful purposes. -CLAUDE rITZE
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NAA is at work in the fields of the future

... will be another V-day for the free world
-greater, perhaps, than anyit has yet known.

In the inner offices of the Pentagon... in
secret areas of our defense industries. . .no
effort is being spared to speed the day.

For it will be ahuman pilot-in command
of acraft that will bring both him and his

THE DAY secrets safely home-that will truly conquer
Outer Space.

AN AMERICANRETURNS
stage.It'stheX-15... missile-shapedand

FR0OM OUTER S PACE* . . rocket-powered...product of ascientificproj-
ect sponsored by the National Advisory Com-
mittee forAeronautics, theAir Force, and
theNavy.It will discover what manencoun-
terswhenheenters space-and when he
returns tothe earth's atmosphere.

Americais closing the gap
The Army's Explorers rive us dramatic



S4

Back from bcvond, o f NAA'
X-15 rocket plane will report on the new
problems they discover in Outer Space.

Outward bound, USAF's Thor
vaults into space on the mighty
thrust of a rocket engine built
by the Rocketdyne I)ivision.

the GAM-77, advanced air-to-ground invaders far from our shores-and
missile for the Air Force B-52. give us the reach to quash little wars

Both missiles and aircraft depend before they become big.
on automatic control systems-the
electronic eyes and ears of the Space Towardabrightertomorrow
Age. Autonetics Division is produc- Many of North American's people
ing these vital systems in quantity- are working on projects that prom-
with complete reliability. ise a more abundant life for a world

at peace. The Atomics International
The new weapon-system concept Division, for example, is developing

proof that America had not been lag- America now shapes its defense practical methods forturning atomic
ging in the race to space. The rocket around complete weapon systems, energy into low-cost electricity. Two
engines that put the Explorers into each designed for a specific role. major power reactors are already in
Outer Space were minor modifica- Some will be guided to target by operation; a third is on the way for
tions of the same engine NAA's electronics others will have a fifteen Southwest utility companies.
Rocketdyne Division has been deliv- human pilot's ability to change plans
ering to the Army since 1952. Four or report results. NAA builds both Today, in North American and its
of America's major missiles use -and both are needed for complete divisions, you'll find as potent a con-
engines built by Rocketdyne: the security. binationofscientists,engineers,and
Air Force Atlas and Thor, the Army Los Angeles Division is building production men as any in American
Jupiter and Redstone. two advanced manned weapon sys- industry. Because they are con-

Missiles of all types use principles tems for tomorrow's Air Force: the stantly forging ahead into vital new
discovered by Missile Development B-70, which will have global range technologies, much of their work
Division in its 12-year research pro- andflymorethan 2,000 mph; and the holds immense promise for science
gram. This division is nowatworkon F-108, which will intercept would-be and industry.

NORTH AMERICAN AVIATION, INC.
SERVING THE NATION'S INTEREST FIRST-THROUGH THESE DIVISIONS

LOS ANGELES AUTONETICS MISSILE DEVELOPMENT ROCKETDYNE COLUMBUS ATOMICS INTERNATIONAL
Los Angeles, Canoga Park, Downey Cacfornic Columbus, Ohio; Neosho, Missouri



Some Sensible Views on Limited War
Limited war, its shape and frequency hard to predict, is Our global airpower also contributes to deterring local

a definite part of Air Force thinking, and USAF Chief of wars. Any aggressor in a local war runs the risk of incur-

Staff Gen. Thomas D. White spelled out some of that ring retaliation on a large scale should his local successes

thinking in his Los Angeles Armed Forces day speech: be unacceptable to us. Thus, our general war deterrent
and capability, indirectly deters local ventures by leaving

T HE Air Force has closely studied its capabilities to us with a trump card and the initiative should the aggres-
fight local wars. We have examined local wars from sor be unduly successful. On the other hand, if the local

the standpoint of possibility, the conditions apt to prevail, aggression fails, the same airpower stands as a deterrent

and the dangers involved in the conflicts themselves, to his extending the conflict in the hope of recovering
Our tactical air forces, used independently or in con- initial losses in a larger arena.

junction with other arms, provide a potent force which is If atomic weapons are used in local war-and an aggressor

particularly well suited for such actions. We have per- must be prepared for this regardless of what we actually
fected a procedure to quickly employ selected effort from do-he has little or no prospect of local conquest until he

these forces, wherever required. This effort could consist can destroy our atomic firepower. In the face of our global

of a few aircraft of a single type or a larger number of delivery capability, an aggressor must be willing and able

aircraft of several types. In all cases, the force would be to engage our worldwide base complex, which, in turn

hand-tailored for the job to be done. The speed with would be incompatible with his local war objectives. The

which Air Forces can move about the world and adjust to Air Force feels that the existence of atomic airpower is a

different operational requirements makes them well strong deterrent to major local war. Nevertheless, the con-

adapted for such use. tinuing threat of aggression is such that we must con-
Their capabilities for quick reaction-measured in hours stantly be on guard.

not days, their firepower, and their flexibility are all factors There is no way of knowing how successful our deter-
which make them valuable. Airpower is particularly suited rence of local wars really is. Unfortunately, successful
to applying the right amount of force at the right place and deterrence-when a war does not eventuate-is never as
tine with a minimum of cost and effort. spectacular as failure, when the war starts.

The Changing Map Unneeded Conflict

T HE map of the world as we have known it since 1948 An incisive analysis of the fallacious belief by some that
is now being rendered obsolete. In that year two great there is an intrinsic conflict between scientists and the

events occurred. The Chinese Communists won their vic- military is made by Lt. Burton I. Edelson, USN, in the
tory, and the United States launched the Marshall Plan. May issue of the Bulletin of Atomic Scientists. An excerpt
These two events determined the subsequent world bal- from Lieutenant Edelson's piece, entitled "Mutual Obliga-
ance. For a full decade thereafter, the world was divided tions: Science and the Military," follows. It is an interest-
into .two halves; there were serious frontier incidents be- ing discussion of an important problem.
tween these two halves of the world; but a precarious
balance was maintained. OW strange it is . . . to find still apparent in the

That balance is now breaking down. It is breaking down j speech and writing of many professionals [in science
for the simple, practical reason that the Eisenhower Ad- and the military] and of laymen too, a tacit and underlying
ministration neglected the practical efforts that were obvi- assumption that in basic philosophy [their spheres] are
ously needful to sustain the strength of the Western somehow irreconcilably opposed. There seems to be the
alliance. The current breakdown of the political balance in "military mind" and the "scientific mind."
fact reflects the prior breakdown of the military balance. The two terms hardly have to be described, they are so

The old world map that we have known for a decade well conceived in our subconscious reflections. Immediately
will soon be unrecognizable. The division between the upon seeing the words "military mind" we conjure up an
great world camps will still exist, but the line between image of a caricature of the Junker general. We think of
them will run very differently. There will be new elements the terms bandied about in the public press, as "battleship
too-a Gaullist France, for instance, and perhaps a Mid- admirals" and "hidebound brass." We sense a dogmatic
dle East dominated by Nasser-that will demand new personality, a rigid caste orientation, and a pompous indif-
places in the scheme. And, if the cause of freedom is not ference to moral niceties. The so-called "scientific mind,"
to be finally defeated, the American government is going on the other hand, belongs to the longhair, the dreamer-
to have to find a wholly new approach to the new world possibly a security risk, or at any rate a dweller in an ivory
map that events are so remorselessly tracing. tower so far from reality that his views on anything so

mundane as the challenge of communism or military strat-
From Joseph Alsop's column, "Matter of Fact," in the egv must certainly be of little importance.
Washington Post and Times Herald, May 28, 1958. Re- It is this conscious or subconscious antagonism between
printed by permission of the New York Herald Tribune. the two spheres of interest which is deplorable. Certainly
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the foregoing descriptions are false, almost ludicrous, in broadest implications must be drawn from this statement-
black and white. Probably neither the thoughtful scientist that leadership must be a form of applied psychology;
nor military officer would harbor such harsh impressions, tactics, the theory of games; logistics, an adaptation of
nor would he produce them if directly questioned. Never- linear programming; grand strategy, a combination of all
theless, the image occurs in careless reference in writing the various disciplines; and so on. Indeed, this is recog-
and in speech. nized, and agencies within the military establishment have

It is advantageous to both groups to cast off such spuri- been created and are presently operating to implement
ous impressions, in thoughtless reference as well as pur- such advanced thinking. . . .
poseful action. The true military mind inevitably must be The very futures of science and the national defense
in fact a scientific mind, the military approach, scientific being so closely entwined, there must be the closest har-
in nature, and all military leaders scientists of a sort. The mony of effort between the two spheres.

Progress, Yes, but Problem Still Exists
The very important point that the successful reentry of peaceful space research as well as for military purposes.

the Jupiter IRBM nose cone means only that a reentry We may hope that the historians of the future will look
problem, not the reentry problem, has been solved, was upon yesterday's breakthrough as having been a milestone
made in the New York Times editorial marking the feat. in the conquest of space for peace.
As the Times points out, there is much to be done still on
the much bigger problem of ICBM reentry, since ICBMs
travel farther, rise higher, and come down faster. The
Times also remarks on the fact that the much publicized MWore Basic Research
reentry nose cone shown by President Eisenhower on tele-
vision to the nation last winter was nothing more than a Slowly but surely, the men who know are selling the
scale model. vital idea that basic research, broadly based, is an absolute

It's interesting to note the timing of the Army's widely essential to US safety in the technological war. Following
publicized Jupiter reentry story. The news was released are some views of Dr. James R. Killian, Special Assistant
just as the possibility of reversing the Holaday decision to to the President for Science and Technology, as expressed
produce both Thor and Jupiter was running through the at the recent conference on R&D and its impact on the
Washington rumor mill. economy, held under the auspices of the National Science

Foundation in Washington, D. C. They are significant

T HE Army released good news yesterday when it told thoughts on a vital subject.
of the successful recovery of the fully instrumented

nose cone of a Jupiter missile which had apparently gone E need a letter allocation of efforts and funds among
over 1,500 miles before landing in the sea. Much of the the several categories of research and development.
Jupiter's flight, of course, was through space, so that the Recent estimates of expenditures for research and develop-
nose cone recovered yesterday had to survive successfully ment indicate that more than ten billion dollars are being
the immense heat generated as it plunged down through spent annually by industry, government, universities, and
the atmosphere. The significance of yesterday's event is other nonprofit institutions on research and development.
therefore quite clear. The Army now has solved the prob- This represents a phenomenal increase during the past
lem of delivering nuclear weapons by means of an inter- decade, and we can rejoice in this impressive record of
mediate-range ballistic missile. growth, provided we understand what we are rejoicing

President Eisenhower called attention to the importance over. By far the major total of the ten billion dollars is
of this problem in his television and radio broadcast late expended for development, and over the past decade there
last year. It now turns out, however, that the nose cone has not been a comparable increase in basic research.
displayed to the nation then was only a scale model, so While our means and methods of measuring research effort
that additional problems have apparently been solved be- and discriminating between basic and applied research
tween the time of that broadcast and the present. are by no means as refined as they should be, nevertheless

Gratifying as this progress must be, it would be danger- there is clear evidence that basic research is still under-
ous to assume that the problem of safe reentry into the emphasized and undersupported. As the 1957 report of
atmosphere has been solved for all long-range missiles. the National Science Foundation concluded: ". . . Eco-
Rather there is reason to suppose that an intercontinental nomic incentives assure the immediate future of applied
ballistic missile poses even more serious problems for the research and development. But these incentives do not
makers of nose cones, since such a longer-range missile have direct and immediate impact on basic research, and
travels farther, goes higher into space, and reenters the redoubled efforts are required. . . ."
atmosphere at a higher speed-thus generating more beat- The need, relatively, for more basic research drives to
than did the Jupiter fired yesterday. Yet the fact that the the heart of the qualitative problem we face. Our great
reentry problem has been solved for the Jupiter must effort in the field of development can be made more useful
strengthen reasonable expectation that the same problem and productive if it can be enriched by the vitamins of
will be solved for the ICBM weapons such as Atlas and basic research activity of greater scope and higher quality
Titan. than we now support. The situation is not unlike that

The inspiration for the present research on the reentry which has obtained in education. We have done a fine job
problem is, of course, military, but sight must not be lost in educating large numbers while relatively neglecting the
of its other implications. Men already look forward to the education of our most talented and intellectually gifted.
time when rockets will carry first instruments and then In both education and research, we face the necessity of
human beings into space and then return them to Earth. emphasizing quality and depth as never before . . . to do
Put another way, the reentry problem must be solved for more and better work [in] basic research.-END
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An Editorial

Scientists, Not Cultists,

Will Conquer Space
John F. Loosbrock, Editor

THERE is a dangerous theory being peddled to the be done. It would be the height of folly, as some suggest,
American people today, one which does this nation to fail to take advantage of this store of experience.

a grave disservice. It is a theory which makes a cult Today there are no real space experts. There are only
of space-complete with self-appointed prophets. These experts in the various fields which impinge on spaceflight.

prophets talk of space as something beyond the ken of These experts are clustered in a comparatively few places,
ordinary minds. They cloak space in synthetic mystery the bulk of them concerned with the long-range ballistic

and encourage the belief that only a chosen few really missile program. Here the problems of vehicles, engines,
understand its implications and can lead the way to its and guidance systems are wrestled with every day. Here,
conquest. concurrently, the supreme problem of ensuring man's sur-

The peddling is being done through an outpouring of vival in spaceflight is being worked out. Here is being
wild claims, gross exaggerations, and extremely fuzzy created a solid foundation of space technology on which a

thinking by those who have done much more of the talk- successful space program can be built at a minimum of

ing about space technology than the actual doing. cost and with a maximum hope of achievement in the

Spaceflight appeals to the adventurous spirit of man, shortest possible time.
It is a challenge to this spirit. And it is also a very practical Each of the military services has much to offer to the

scientific and military challenge because the Free World effort, as do other government agencies, private industry,
must, in the interest of self-preservation, surpass the space universities, and privately endowed research organizations.
accomplishments of the Soviet Union. The President's plan for a space program, soon to be-

But here is a case where wishing won't "make it so." come law, recognizes these facts and wisely chooses to

Man cannot project himself into the cosmic void through utilize as the nucleus for a new space coordinating agency

some mystic process of self-hypnotism. Peter Pan, in an the capable, respected, and long-contributing National
appealing fantasy, flew by thinking happy thoughts, but Advisory Committee for Aeronautics. This is sensible use

this flight technique is not to be recommended as a practi- of an existing store of knowledge, talent, hardware, and

cal means of travel. facilities.
The mind of man has already invaded space, in the How successful this nation's space program will be is

shape of satellites-big Soviet ones and little American not a matter to be decided by philosophical meanderings
ones. That man himself will ultimately travel in space is or hair-splitting definition of air and space, aeronautics
inevitable. The march of technology moves at an ever- and astronautics.
quickening pace. But man's path will be prepared by the It is a matter that will be expedited by deciding what
hard-working scientists and engineers-military and civilian we want to do and providing the necessary financial
-who are applying to space technology the basic principles support. We have the resources. We dare not waste them

emerging from the knowledge and developments that have in duplication and dissipation.
gone before. For we have a few other matters to worry about as

Space is not new. Our world has been whirling in it well. We cannot fall blindly in love with space for its
for millions of years. The main new thing about it is that own sake. The tyrannical character of Communism does

more people are quite suddenly aware of it. not become diluted, like the atmosphere, with increasing
Actually, we know a good deal more about how to altitude. We cannot afford to become "spacebound" any

reach into space than we do about space itself. We know more than we can afford to be Earthbound, seabound, or

we need a vehicle; we need a propulsion system to move airbound. We cannot hope to see free men traveling in
it; we need a guidance system to make it go where we space unless we preserve a free world from which such
want it to go. Man has been traveling from place to place flights may be launched and to which they may return.
for a good many years and in so doing has accumulated We need prophets, apostles, and evangelists for the
a considerable store of knowledge as to how best this can Space Age-but not witch doctors and soothsayers.-END
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RADAR -

DATA
YSTEMS

You can depend upon Motorola for Motorola engineers and
scientists have made im-

Complexweaponsystemdesign portant contributions to

and development ... the Corporal, Terrier, Jupi-
ter, Regulus and Bomarc
missiles, the B-52, B-58,

. . . for Motorola is the world's largest exclusive electronics F-104 and other complete
manufacturer . .. with decades of experience in the design weapons systems.
and development of complete systems and subsystems
S. . a stable engineering force of teams built up over the
years with long term continuity and growth in complex
system development ... disciplined to work together
towards the same goal of practical, reliable operation.

Positions open to qualified Engineers and Physicists M OT7 OROLA inc.
MILITARY ELECTRONICS DIVISION

Chicago Area Center * 2710 N. Clybourn Ave. * Chicago, Ill
Western Area Center * 8201 McDowell Road * Phoenix, Arizona



In some ways, history doesn't seem to change at all;
it just gets bigger. Note this quote:

"It is a gloomy moment in history. Not for many years Boomerings . . . and tradition a-borning.
. has there been so much grave and deep apprehension; From the Denver Post:

never has the future seemed so incalculable as at this "Rings scheduled for presentation to the first graduating
time . . . In France the political caldron seethes and class of cadets from the Air Force Academy were flown
bubbles with uncertainty; Russia hangs, as usual, like a through the sound barrier. . . in sonic ceremonies over
cloud, dark and silent, upon the horizon of Europe; while Eastern Colorado.
all the energies, resources, and influences of the British "Col. Benjamin B. Cassidy Jr., deputy commandant of
Empire are sorely tried . . ." cadets, performed the rites at the controls of an F-86

from Harpers Magazine, October 1857. Sabrejet, carrying more than 200 class rings which will
be presented to the Academy class of 1959.

"Spokesmen at the Academy said the ring ceremonies
More news on the highly successful March issue of will become an annual affair for all graduating classes."

Am FORCE-the "Space Weapons Handbook." We have
signed a contract with New York publisher Frederick
Praeger for publication of the handbook as a hard-back It could happen to anyone. At the recent Illinois Wing
book scheduled this fall. Missile Age conference in Chicago (see page 65), Krafft

Also, part of the material in the March issue will be Ehricke, chief space planner of Convair Astronautics, was
included in a booklet to be published and distributed asked by newsmen to assemble a two-foot model of the
by the National Aviation Education Council. In addition, interplanetary rocket he has proposed.
we have received requests from such diverse sources as Something seemed amiss after Mr. Ehricke had put
Funk and Wagnall's Universal Standard Encyclopedia, the about half a dozen components together. Although the
Air University (for inclusion in an ROTC textbook), the model appeared complete, there was still one part left
School of Education of New York University, and the over.
House Select Committee on Astronautics and Space Explo- Mused Mr. Ehricke, "My goodness, I've forgotten where
ration. Several Congressmen included material from the it goes."
March issue in newsletters to their constituents. The main section of the Air Force Atlas, which the

Also, several of the charts that appeared in the hand- model approximated, has something like 360,000 separate
book are scheduled for inclusion in a high school science parts.
text being prepared by the Rev. John Scott, S.J., of
Campion High School, Prairie du Chien, Wis. The text
will be published by Loyola University Press, Chicago. We ran across an item the other day which we think

helps explain AFA's insistence that a single promotion
list for all the services is a vital element of true unifica-
tion. The quotation is in reference to the organization
of the US Army in the 1890's, before Secretary of War
Elihu Root reorganized the old War Department and
instituted the General Staff, and is from National Security
and the General Staff, by Maj. Otto L. Nelson Jr., USA
(Ret.), published in 1946 by the Combat Forces Press.

The book's author is vice president of the New York
Life Insurance Co., and is currently serving as Special
Assistant to the Secretary of Defense in connection with
reorganization of the Defense Department.

The excerpt follows:
As evcryone knows, the art of celestial navigation "Another factor which made for the overlapping of
is the determination of position by tracking of heav- duties and the flaring up of jealousies and jurisdictional
enly bodies. Withal, it is no surprise that Air Force disputes was the system of promotion in vogue in the
Reserve navigators have chosen Phyllis Keene, Miami Army. Up to and including the grade of colonel, promo-
National Airlines hostess as the "girl they'd like to tion was by seniority within the staff or line branch. That
fly with in stormy weather." Bloomingly in her is to say, promotion in the Adjutant General's Department
twenties, Phyllis has been with National for four depended upon the number of vacancies created by the
years and makes her home in Florida. death or retirement of senior officers of that department

_ _ _ _ _ _alone. This might be much slower or faster than promotion
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SHOOTING THE BREEZE -CONTINUED

We hear a great deal of talk these days about the
apparent lack of interest among youngsters in the disci-
plines and knowledges that-far more than rock and roll
-are going to be essential to preserve this country in the
Technological War.

There may be some validity to the charge, but the
Our first lieutenant was reallv a stickler for disci- plain fact is that-given the chance-American teenagers

pline and cleanliness. And I don't think any of us can develop strong interests in science and mathematics.
really minded, except for the fact that the lieutenant Proof of this was amply demonstrated at the mid-May
would delight in stopping an airman for the slightest Frontiers of the Space Age Conference in Oklahoma City,
reason, just to chew him out. And, mostly, the vic- an all-day event that featured addresses by USAF experts
tims would just stand at attention and hear out the such as BMD Commander Maj. Gen. Bernard A. Schriever
irate officer. and DCS for Materiel Lt. Gen. Clarence S. Irvine, among

One airman, Jones, seemed to catch it more than a long list of top space age experts who geared their talks
the rest of us, and I remember on one occasion, as I to the need for youngsters to prepare for the complex
was walking out of the barracks, hearing the lieu- activities of the years ahead. (See page 65.)
tenant shouting: More than 6,000 Oklahoma high school students attended

"Jones! Didn't you shave this morning?" the Conference and saw a large array of Air Force space
"No," drawled Jones, without the usual "sir" in his age exhibits, capped by a Thor missile which was erected

reply. outside the municipal auditorium.
"No-WHAT?" shouted the lieutenant. The conference, which was covered by radio and tele-
"No blades," Jones replied solemnly. vision, reached nearly a quarter of a million people
The lieutenant walked away. throughout the state of Oklahoma through those media.

FREDERICK D. JOHNSON Its tremendous success was the result of excellent co-
TrlockCal.if Noperation among several groups-the sponsoring Frontiers

of Science Foundation, the Oklahoma City Chamber of
Commerce, the state and city education authorities, the
Air Force, and the Oklahoma City Squadron of AFA.

in other staff departments or in the line. One thing was AndAFAisproudthatthegermoftheideaforthe
certain; promotion would be expedited if Congress made teen-age-geared show came from the February AFA Jet
the department larger and gave it an increased quota of Age Conference held in Washington, D.C. Oklahoma City
officers. Conversely, if the activities of the department Air Materiel Area Commander Maj. Gen. Tom Gerrity had
were curtailed with a corresponding reduction of its officer headed a delegation to the Jet Age Conference. En route
quota, promotion would stagnate until the decrease had home a discussion took place on the need to inform the
been absorbed. It was therefore quite natural for all staff people back home-especially the youngsters-of the im-
departments, and the line branches also, to enlarge their plications and challenges of the space age. The idea
fields of activity whenever the opportunity offered and took hold, and in a surprisingly short time, planning was
to resist all attempts to reduce or streamline any of their under way.
activities." An unusual approach to the planning for the speaker

schedule was taken, in that selected teen-agers met with
prospective speakers to provide them an idea of what

Honored recently for his writing contributions to air- youthwantedtoknow.Speakersthoughtitwasawon-
power was Lt. Col. W. A. (Lefty) Hawkins, USAF Res., derful idea and said later the approach had helped them
who wrote our cover story for May, "Tunnels into Space." greatly in the preparation of their presentations.
Colonel Hawkins received the Commendation Ribbon at The Conference results: a large number of Oklahoma
ceremonies heldatLittleRockAFB,Ark.Citedforhis youngsters more knowledgeable on the space age and

many articles on SAC and other Air Force activities, hei hopingforasimilarconferencenextyear.
a technical writer for Chance Vought Aircraft, Dallas,
Tex.

Four seventeen-year-old graduating seniors of Tennessee
high schools have received the first L. J. Sverdrup Co-
operative Scholarships-$500 each for study at the Uni-
versity of Tennessee's College of Engineering. The four
wvill attend the university to work for degrees in mechan-
ical engineering, electrical engineering, or engineering
physics.

The scholarship winners will spend some of their
semesters getting practical experience at ARO, Inc., con-
tract operator of the Arnold Engineering Development
Center at Tullahoma, Tenn., and awarders of the scholar-
ships.

Winners were Gale A. Downs, Shelbyville; Robert G.
Chapman, Tullahoma; William E. Brohawn Jr., Man- an th at oninthecpi e,

chester; and Charles W. Clardy, Winchester.
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airman's bookshelf

Add these to your list of rocket, missile, and astronauti- Marshack (Nelson, S4.95; Dell paperback, 50<')-examines
cal literature. IGY plans with emphasis on satellites and rockets. From

Spacepower: What It Means to You, by Donald Cox and the Earth to the Moon and A Trip Around It, by Jules
Michael Stoiko (Winston, $4.50), covers some reasons for Verne (Lippincott, $1.95)-two of the earliest science fic-
man to undertake space conquest, the impact of such con- tion tales in a new edition, written by the granddaddy of

quest on our civilization, and what must be done now be- the science prophets.
fore the great adventure to ensure the Free World maxi- * * *

mum benefits from its space investment. The authors call For the technical reader, student, and scientist:
for United Nations action to codify space law but do not Handbook of Guided Missile Technology, by C. W.
explain how such law could be written from our practical Besserer (Van Nostrand, $14)-a technical volume including

knowledge of space at hand. They also plug for a UN a good glossary of guided missile terms. Exterior of Ballis-

"Space Force" to exercise space control, suggest an Inter- tics of Rockets, by L. Davis, J. W. Follin, and L. Bitzer

national lunar project and space program, and say the (Van Nostrand, $8)-a comprehensive, well-illustrated
UN should organize a world space education program to treatment.

prepare for possible meetings with alien beings. Space- McGraw-Hill, in cooperation with the USAF, has pro-
power is written for the layman. It is neither profound nor duced a commercial version of Air Force Manual 52-31.

overly simplified, but is a pleasant discussion of the socio- which has been widely sought by civilian schools and uni-

political-economic aspects of what is-or at least has been versities and the other services as a basic textbook and

-primarily a technical scientific subject. primer for training guided missile technicians and science
* * students. Guided Missiles: Operations, Design, and Theory

Space Research and Exploration, edited by D. R. Bates ($8) was prepared by USAF's Air Training Command and

(Sloane, $4), includes twelve essays by British experts on originally brought out in a limited official edition. McGraw-

the principles of space exploration and the equipment and Hill's attractive version is profusely illustrated and covers

resources required. Written in terms the informed non- in detail the history of missilry.

specialist can understand, this is a highly readable and Atmospheric Explorations, edited by Henry G. Houghton

authoritative basic work. (Wiley, $6.50)-the papers of the Ben Franklin Memorial

Covering similar ground is Spaceflight and Satellite symposium of the American Academy of Arts and Sciences.

Vehicles, by R. B. Bear and A. C. Rotherham (Pitman, Atomic Physics and Human Knowledge, by Dr. Niels Bohr

83.95). This fascinating book surveys the men who pio- (Wiley, $3.95)-seven essays on man's concept of the physi-
neered rocketry and the scientific developments leading to cal world. The Exploration of Space by Radio, by R. Hai-

spaceflight as a framework in discussing present research, bury Brown and A. C. B. Lovell (Wiley, $6.50)-a semi-

equipment, and space programs. technical discussion of the potentialities of radio astronomy.

One of the most widely acclaimed current "space" books * * *

is Satellites and Space Flight by Eric Burgess (Macmillan, Indirectly related to the science of missilry is a new pic-

$3.95). Burgess, a respected British science writer, treats ture study of the universe, Atlas of the Sky, by Vincent

rockets, missiles, Earth satellites, and spaceflight from de Callatay, translated and with a foreword by Sir Harold

theory through research and development to operational Spencer Jones (St. Martin's Press, $12.50).

use. o

Rocket, by Air Chief Marshal Sir Philip Jourbert de la For the space-minded younger set:

Ferte (Philosophical Library, $6), is a historical survey Space Stations, by Willy Ley (Simon and Schuster, $1)

of the use of rockets by Germany in World War II and -illustrated story of the theory and design of space sta-

British defenses against the deadly V-weapons. tions. Space, Space, Space, by William Milligan (Watts,

The second revised edition of Development of the Guided $2.95)-a collection of adventure stories about flight to

Missile, by Kenneth W. Gatland (Philosophical Library, the stars. By Space Ship to the Moon, by Jack Coggins and

$6), is a comprehensive study of guided weapons and Fletcher Pratt, revised by Willy Ley (Random House, $1)

rockets for military and peaceful uses. Gatland speculates -an account of spaceflight. Space Book for Young People,

on the missile as an instrument of space research and a by Dr. Homer Newell, Jr. (Whittlesey House, $3)-dra-

vehicle for interplanetary travel. matic, factual, and well-illustrated. Your Trip into Space,

In The Earth and Its Atmosphere, edited by D. R. Bates by Lynn Poole, illustrated by Clifford Geary (Whittlesey

(Basic Books, $6), fifteen geophysical scientists examine House, $2.95)-a new edition.

the atmosphere, the oceans, and the composition of the * * *

Earth in highly readable terms. A good background for On the Air

understanding the technical programs of the IGY. Two new airship volumes give nostalgic coverage
* * * to the record of the tragic era of dirigibles. Graf Zep-

The Rocket Pioneers on the Road to Space, by Beryl pelin: The Adventures of an Aerial Globetrotter, by J. Gor-

Williams and Samuel Epstein (Messner, $3.75), first pub- don Vaeth (Harper, $4)-tells the story of one famous

lished in 1955, is a series of profiles on men such as William airship and its designer, Dr. Hugo Eckener, who gave the

Congreve, Konstantin Tsiolkovsky, Robert Goddard, and author much first-hand material. The "Graf" and its skipper

Herman Oberth, and such groups as the German Society faded into oblivion after the tragic explosion of Eckener's

for Space Travel, the American Rocket Society, and the Hindenburg in 1938, an event which ended the dirigible

Peenemiinde crowd who pioneered rocketry. era.

Around the World in 90 Minutes, by David 0. Wood- In England the airship craze reached its peak with the

bury (Harcourt, Brace, $5.75)-a popular treatment of the R-101, largest airship ever built, which was proclaimed in

Earth satellite program. The World in Space, by Alexander (Continued on page 35)
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A 1ASS RI TA1AATION\- USAF-Northrop Snark SM-62s, world's first
and only proven intercontinental guided missiles, can reach any military target
on earth from U. S. bases. No human crew is carried and no defensive strategy yet
concei .ved can stop the Snarks in mass attack! With deadly accuracy-their hydro-
gen 'varheads caniannihilate an aggressor's defenses, his airfields, his missile sites, his
arsenals. They can open paths across an enemy's homelands for the crews of our
manned bombers to follow, to attack, and return. TodaySnarks are being delivered
to our Strategic Air Command, complementing SAC's powerful striking forces. /J
The Snark-our one fully developed intercontinental guided missile-is in limited DIISON 0<OTRO ICAT IC

production. Its cost is but a fraction of that of any other intercontinental air weapon
under present test or development. America and the free nations of the world N O R T H R O P
need the full deterrent and retaliatory power of the Snark and they need it now. BE VER LY HILLS , CALIFORNIA . U. S. A .



A. The AVro Arrows is The Arrow weapon system is a
shown in flight during test bomber-destroyer having super-
nanoeuvres over Ontario. sonic mission capabilities. Y

AN ARROW
IN THE SKY

Since its first flight on March 25th,

the Avro Arrow has been meeting

the vigorous demands of its exten-

sive flight test program. Proceeding

according to plan, the Arrow flew

faster than sound on its third

The Avro Arrow is as big as a World War II bomber yet took off on its flight, and more than 1,000 miles
first flight in only 3,000 feet of the 11,000 foot runway at Malton. W per hour on its seventh flight.

AVROAIRCRAF
¼ LIMITED

A I MALTON - CANADA

MEMBER.A. V.ROE CANADA LIMITED &THE HAWKER SIDDELEY GROUP



AIRMAN'S BOOKSHELF CONTINUED

1930 by British Air Minister Lord Thomson to be "safe as Education-prepared for secondary school level-can be
a house, except for the millionth chance." With only a few obtained free from the Publications Section, Office of Edu-
trial runs behind it, the hydrogen-filled colossus started a cation, Department of Health, Education, and Welfare,
flight to India with Lord Thomson and fifty-three others Washington 25, D. C. Histories of the United States Air
aboard. Less than five hours out of England the R-101, Force, by C. E. Dornbusch (Hampton Books, $2)-a bibli-
buffeted by a storm, crashed in northern France and was ography of 265 Air Force unit histories of World War I
consumed by flames. Six survived. The Millionth Chance: and World War II. Sourcebook on Atomic Energy, by
The Story of the R-101, by James Leasor (Reynal, $4), Samuel Glasston (Van Nostrand, $4.40)-second edition
tells the tragic tale. of a comprehensive and highly technical sourcebook on

* nuclear science. For the specialist, student, and scientist.
Nature Is Your Guide, by Harold Gatty (Dutton, $4.95), Van Nostrand's Scientific Encyclopedia (Van Nostrand.

is a fascinating study of the navigational aids nature pro- $30)-expanded new edition of a definitive work. embracing
vides. The author, one of aviation's most famed air per- 100,000 terms plus 14,000 articles in 1,800 pages al with
sonalities, researched this subject the world over, and com- 1,400 illustrations.
pleted the book shortly before his death. Pilots will find it 0 *
tseful, but it is also of value to anyone interested in the Much too slowly the "now-it-can-b-tolk's" are emergilig
science of navigation. from World War II. Jerrard Tickell's Moon Squadron

* (Doubleday, $3.50) is one of the latest and records the
Welcome additions to the literature of flight are two amazing operations of the supersecret RAF Moon Squad-

new Robert Longo publications: The Gee Bee Story, by rons which roamed the night skies over Europe, making
Charles G. Mandrake ($2 paper cover, $4.95 hard cover); paradrops and air landings and pickups deep in German-
and The Ford Story: A Pictorial History of the Ford Tri- held territory in support of the widespread Allied intelli-
Motor 1927-1957, by William T. Larkins ($4.95 paper gence network.
cover, $7.95 hard cover). Both cover the evolution and Ten Thousand Eyes, by Richard Collier (Dutton, $4),
history of planes that played colorful roles in American takes another look at World War II intelligence, relating
aviation. the story of how Allied agents laid the foundation for the

* * Normandy invasion by securing information on Hitler's
Drawing on his own experience as a radar mechanic defenses.

and B-36 crew, Malcolm Stevenson tells a story of the The Counterfeit Traitor, by Alexander Klein (Holt,
mechanics who service SAC bombers in Radar Trouble $3.95), describes the major roll Allied espionage played in
Shooter: The Adventures of Sgt. Wilson of the Air Force the strategic bombardment campaign against German oil.
(Dodd, Mead, $2.75).

* Worthwhile related professional reading:
The story of Nicholas Alkemade, an RAF gunner who In a timely volume entitled Forging a New Swcord: A

leaped from a burning Lancaster bomber at 18,000 feet Study of the Department of Defense (Harper, $4.50), Army
over Germanyv without a chute, and landed without injury Col. William R. Kintner, J. I. Coffey, and Raymond J.
in an eighteen-inch snowdrift is told in Ian Mackersey's Albright evaluate DOD's organization and operations, its
into the Silk (Norton, $3.95), a collection of the best from strengths and weaknesses, and advocate lines of reorgani-
the files of the Caterpillar Club. Parachutes have saved zation-a thought-provoking, controversial volume.
more than 80,000 lives since the first successful jump in Strategy and Compromise, by Samuel Eliot Morison
1922 by Lt. Harold Harris, Army Air Service. These true (Little, Brown, $3)-a brief survey of Allied military
yarns fill the book with action and drama. strategy in World War II endorsing the Nimitz-MacArthur

* * actions in the Pacific, but criticizing the over-all Allied
Wartime Italy is the setting of The Damned Wear Wings strategy in Europe. Strategic Surrender, by Paul Kecske-

(Doubleday, $3.95), by David C. Camerer, a book that meti (Stanford University Press, $4.50)-analyzes surrender
deals with the B-24 crews whose mission was to destroy as a political concept through study of France in 1940,
the Ploesti oil complex. Italy in 1943, Germany in 1945, and Japan in 1945. Choice

* * for Survival, by Louis J. Halle (Harper, $2 .7 5)-examines
For the model airplane builder U. S. Army-Air Force problems of mass-destruction weapons and little wars, re-

Fighter Planes, by Edward J. Farley (Aero, $2.50), con- lating them to political objectives of the big nations.
tains three-view and cross-section scale drawings and photos * 0 *
of fighters from the 1925 Curtiss P-1 Hawk to the Republic One of the cardinal rules of defense readiness is to "know
F-105 Thunderchief. Experimental Light Aircraft and your enemy." These three volumes help out. Masters of
Midget Racers, by John Underwood and John Caler (Aero, Deceit, by J. Edgar Hoover (Holt, $5)-an analysis of the
$2.50) is perhaps the most complete collection on this operations of communism in the US. Inside Russia Today,
subject that exists. by John Gunther (Harper, $5.95)-Gunther's sixth "inside"

* * * book, and a valuable look at the Soviets. Russia, the Atom
New additions to the air reference shelf: and the West, by George F. Kennan (Harper, $2.50)-six
U. S. Civil and Military Aircraft for 1958, compiled and lectures delivered in Britain dealing with Anglo-American

edited by Robert Longo (Longo, $5.95)-an illustrated relations, the Soviet Union, and the division between East
reference book of all American airplanes in current pro- and West.
duction, civilian and military. Aircraft Annual, edited by The Berlin Blockade: A Study in Cold War Politics, by
John W. R. Taylor (Philosophical Library, $6)-an inter- W. Phillips Davison (Princeton University Press, $7.50)-
national yearbook of aircraft, airships, rockets, and missiles. a RAND Corporation Research Study giving a detailed look
High Speed Flight, by E. Ower and J. Naylor (Philosophi- at the elements of the cold war and the tactics, techniques,
cal Library, $10)-a semitechnical discussion. Bibliography strengths, and weaknesses of both sides, through a study
of Recent Books About Jets, Rockets and Space Explora- of the first major post-World War II East-West clash.
tion 1953-1958, by Willis C. Brown, Specialist for Aviation -MAJ. JAMEs F. SUNDERMAN
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GROUND SUPPORT

COMPETENCE
serves the

INDUSTRY'S NEEDS

This amazingly broad one-source resource for AIRCRAFT POWER
solutions to specific problems is comprised of spe- EQUIPMENT EQUIPMENT
cialist groups. Each has its own facility and products

alenoyhadanagoreipocltiulsDIVISION DIVISION. . . all enjoy the advantage of reciprocal stimulus Stamford, Connecticut Stamford, Connecticut
through careful interchange of research, engineering Condiesel has provided Over15,000Condiesel
and production ideas. more aircraft and missile power generating units

Adroit handling of any customer needs . .. and ground support invariety serve everybranchof theand quantity than any other armed forces. Manufactured
anticipation of "tomorrow's" problems . .. have re- manufacturer.Sophisticated in every type and size, these

support equipment is this units provide precise elec-
sulted in the availability for the military and industry division's specialization. tric power wherever re-
of a composite experience of specialist skills in pro. quired.Typical:Dewline,

Matador, Regulus, IGY.
viding components, products and sub-systems for AircraftSupport
missiles and aircraft . .. submarines, too. * Electric

And, of great importance to YOU . .. are those * Hydraulic * Uninterrupted Power

probing, ingenious minds at Condiesel and their abili- M Pneumatic Supply Units
Missile Support -Fire Fighting Vehicles

ties, based upon experience, to bring your problem * Testing * Diesel and Gasoline
quickly into sharp focus . .. design the answer deftly * Fueling Engine Generator Sets

* Pumps and Compres-
. . . produce it honestly .. . deliver it on time. * Handling sors

* Launching * Switchgear

CONDIESEL COMPETENCE
is your Competitive Answer

U.S.A.F. multi-purpose unit U.S.M.C. Power Supply

We welcome the opportunity as a sub-system, and

CONSOLIDATED DIESEL
EXECUTIVE OFFICESs

CANAOIAN OFFICEs
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TEST CONSOLIDATED LIMA CONSOLIDATED
EQUIPMENT AVIONICS ELECTRIC CONTROLS

DIVISION CORPORATION MOTOR CO. CORP.
Stamford, Connecticut Westbury, L. I., N. Y. Lima, Ohio Bethel, Connecticut

Test equipment for the At Con Avionics, advanced Inglewood, California
manufacture and support electronic capabilities pro- Over a quarter century of Development and manufac-
of missiles and aircraft. duce a broad range of elec- building standard and spe- ture fuel control systems,
Condiesel designed and tronic systems. Typical is cial rotating electrical ma- and components, tempera-
built equipment is used by the automatic digital com- chinery to NEMA, JIC and ture and pressure control
Hamilton Standard, Allison, puter check-out equipment UL standards. Backed by devices for missiles and air-
Holly, T.W.A., Pan American for the inertial guidance over 300 nation-wide sales craft...Typical: B-58 Hustler
... and in support of Mata- computer of the "Titan' and service stations. nose wheel steering system
dor, Regulus, Lacrosse. ICBM. J-79 fuel control com-

ponents.

* Drip-proof, totally en-
* High temperature, high * Data reduction sys- closed, explosion-proof

pressure hydraulic and tems motors, from 1 to 150 * Pressure and thermal
fuel control test facili- . Aircraft and missile horsepower. switches
ties flight test instrumen- * Motor generator sets * Airborne controls ...

* Hydraulic, pneumatic tation * Lima selective speed hydraulic, pneumatic
test stands * Automatic test and drives and electronic

* Missile power packs control systems * Integral gearhead mo- * Temperature sensing
*Power supplies tors devices

Nuclear control sys.
tems

Hydraulic Stand Computer Test Drawer Motor Generator Set Pressure Switches

component manufacturer of assisting you in preparation of your complete weapons system proposals.

ELECTRIC CORPORATION
LUDLOW AND CANAL STREETS, STAMFORD, CONNECTICUT

C. D. E. C. OF CANADA LTD., REXDALE, TORONTO, ONTARIO
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5 7 10 MAJOR U.S. MISSILES
RELY ON RAYTHEON TUBES

1. Nike Ajax. Army. Ground-to-air. Prime con-
tractor: Western Electric.

2. Sidewinder. Navy. Air-to-air. Prime contrac- Crushingaccelerationandsearingheatmustbeenduredbythe
tors: Philco; General Electric. electronic tubes in guided missiles. Even under these grueling

3.trie .nvy.Surface-to-air.Primecontrac- conditions, tiny Raytheon tubes produce guidance impulses

4. Bomarc. Air Force. Ground-to-air. Prime with steadfast reliability. This reliability is achieved through
contractor: Boeing. capable engineering and painstaking

5.Sprrowr t navy.Air-to-air.Primecontrac. manufacturing and testing techniques.
6.Talos. Navy. Surface-to-air. Prime contrac-

tor: Bendix. The choice of Raytheon Reliable sub-
7. Hawk. Army and Marine Corps. Ground-to- miniature tubes for use in these 10

air. Prime contractor: Raytheon.
8. Nike Hercules. Army. Ground-to-air. Prime missiles is another example of how the

contractor: Western Electric. 30,000 men and women of Raytheon are
9. Falcon. Air Force. Air-to-air. Prime contrac- 3,0mnnw mnfatenr

tor:Hughes Aircraft, contributing to the nation's security. Excellence In ElectronIcs
10. Corporal. Army. Ground-to-ground. Prime

contractor: Firestone. RAYTHEON MANUFACTURING COMPANY, Waltham, Mass.



THE LONG-RANGE
IMPLICATIONS

OF SPUTNIK III
On May 2, the Board of Direfors of the Air Force Association, meeting at
Dallas, Tex., adopted the following statement. As a service to Am FORCE TealIrs,
we reprint the statement, in view of its important conmcntarU on the post-
Sputnik defense posture of the United States vis-a-vis the Soviet Union, months
after the launching of the first Russian satellite and the consequent beginning
of the space age. We believe the statement expresses some hard facts that sooner
-better than later-nust be digested thoroughly by every Aierican.

PUTNIK III, as large and as heavy as an We cannot hope to accomplish these goals under
American automobile, has been orbiting the present half-measure programs.
Earth for more than a week. The time for decision is now. Our elected repre-

The gloomy, long-range implications of its pres- sentatives in both the executive and legislative
ence have been largely ignored on this side of the branches of our government must make the pain-
Atlantic. ful choices between "business as usual" and "in-

We are preoccupied with tax cuts and the dis- vestment for survival."
tance to the Dodgers' left-field fence. The American people, today more than ever

United States prestige is at a new low in almost before in our history, need to be informed of the
every part of the world. Spectacular Soviet suc- real facts respecting the position of the United
cesses stand out in sharp relief against a backdrop States vis-h-vis the Soviet Union in this many-
of American complacency in a time of peril. sided struggle. Its outcome will determine whether

What does Sputnik III really mean? the peoples of the world can be free or whether

* The Soviet Union is at least a year ahead of they will be Soviet slaves. We must have candor,
the United States in space technology. to a degree seldom practiced in recent years. We

The Soviet Union has ceveloped rocket motors need public dissemination of vital information now
poweulenonhdevelpegockt locked up by senseless security regulations. Armedpowerful enough to deliver megaton bomnbson any wihhfcsteepeoneiaaelvy

target in this hemisphere. with the facts, the people of America have alwayst n i had the intelligence and the courage to do what
* At the present rates of progress of the two isnecessaryandright.

nations, the Soviet Union soon will be in position We call upon the President to place the facts
to dictate terms to the Free World. before the people, take us into his confidence,

We must regain world leadership, particularly clarify the threat, present an affirmative plan of
in ballistic missile capability and space technology. action to regain initiative for the Free World.-END
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Communist conviviality. Enjoying themselves at a VIP gathering are, left to right,
Mao Tse-tung, Red China boss; an interpretcr; and designer Andrei Tupolcy.

ANDREI TUPOLEV,soviet arpowerts
A profile of the Russian who stood up to Stalin

... and got a formal apology from the late tyrant

NE winter day in 1937, Andrei global jet bombers now in service hear of the Moscow Technical Institute,
Nicolaevich Tupolev, a portly Tupolev's signature-"TU." And his conceived an ambitious plan for a
and graying Soviet aircraft de- civilian progeny, the TU-104 passen- national aviation research establish-

sign wizard, faced a Moscow "purge" ger jet and the giant TU-114 trans- ment. Tupolev resolutely marched
court on trumped-tip charges of high oceanic turboprop airliner, are help- into the Kremlin and demanded to
treason. The sentence, approved by ing to wage the propaganda war see the Red dictator. He argued for his
Stalin, was death. against the West. Almost all of the plan with such conviction that Lenin

Yet, twenty years later, on Septem- modern Soviet aircraft show the un- forgave the young man's temerity and
her 4, 1957, the same Andrei Tupolev mistakable touch of Tupolev. And in gave his blessing to Tupolev's idea.
stood in the Kremlin's inner sanctum. Soviet missilry, Tupolev's "mass de- The Central Institute of Aero-Hydro-
His shoulders stooping with age, his velopment" helped greatly in the Sput- dynamics (ZAGI) was founded to be-
white, bushy eyebrows raised over nik breakthrough. come the heart of Soviet airpower. It
horn-rimmed glasses, the sixty-nine- The career of Tupolev is amazing is roughly analogous to our NACA.
year-old master builder of Soviet avia- by any standards. A member of the Research was one thing and build-
tion was basking in praise from a despised intelligentsia, a man whose ing aircraft another in revolution-
beaming Nikita Khrushchev. It was only revolutionary struggle was a devasted Russia. While Tupolev badg-
the day Tupolev's famous brainchild- drawing-board rebellion against the ered the Kremlin to import machine
the TU-104 Soviet jetliner-had scored orthodox, Tupolev became the "czar" tools, he surprised his learned col-
a significant coup in the cold war by of the Soviet aircraft industry, a leagues with his ingenuity. "We can't
landing at McGuire AFB, N. J. rugged individualist in proletarian wait for tools," he said. "A good engi-

To the Soviet people Andrei Tupo- Russia enjoying such "capitalist" priv- neer should know how to use his
lev is now a living legend. From his ileges as unrestricted travel abroad hands-and his head." Tupolev proved
drawing board have come scores of and unlimited personal credit at the his theory in practice. His first-born,
the world's "first" aircraft, which set Bank of the Soviet Union. a small sports plane, was built entirely
or broke records and carried the Red The singularly dramatic facet of by hand. And it was designed to fly
Star to the North Pole, Tokyo, and Tupolev's story is his forcing of the amazingly well on a puny two-cylinder
New York. Moreover, Tupolev is one Kremlin to recognize him as an indi- engine-the only one available.
of the very few Russians who publicly vidual, thus proving, at least partially, In those early days, an aircraft de-
defied Stalin and lived to receive an the failure of Communist regimenta- signer was helpless without piano wire
apology. tion techniques. to hold the wings in place and with-

But to the Free World, Tupolev's In 1918, when pioneering aircraft out fabric for the plane's skin. But
name is synonymous with the threat were built by guess and trial and not Tupolev. "Damn the wire and
of Soviet airpower. Two of the Red error, Tupolev, then thirty, a graduate fabric," he said, pounding his draw-
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The ANT-6, Tupolev-
designed four-engined
bomber. Photo shows
craft in action, with
group of Russian para-
troopers en route down-
ward for mass drop.
Note thickness of
bomber wings.

Sovfoto

ing board. He designed his aircraft
with built-in stiffness and covered
them with aluminum, pioneering in
construction methods for modern all-
metal planes.

Tupolev's imagination and unortho- sofoto
dox methods attracted many engineers The enormous four-engined turboprop transport, TU-114, was built for Aeroflot,
whom he indoctrinated in his design the Red airline, under supervision of Tupolev. Reds say it will soon be in service.
philosophy. "Our aircraft must be sim-
ple to build, simple to maintain, and
simple to fly," he told them. "We must
design within the technological budget
of the country." This triple-S simplic-
ity became a credo of all Soviet de-
signers. Much later it was directly
responsible for the surprising strides
Soviet aviation made in jet aircraft.

To an American mechanic or pilot
weaned on hot rods and do-it-yourself
electronic gadgets, Tupolev's doctrine
of total simplicity would be just short
of an insult. But to the Russians, it
has been a godsend. In spite of their
Sputniks and Muttniks, the Russians
still suffer from machine phobia. A
Red mechanic gladly drops a riveting
machine if hecan pound the rivets
with a hammer. And he tosses the Part of the growing Communist airpower arsenal, the Badger TU-16 bomber, first
hammer asideif hecan dothe job unveiled in May Day flyover four years ago. Craft's design is Tupole inspired.

with his bare hands. Had it not been
for Tupolev's understanding of that
horse-and-buggy hangover, the Red

(Continued on following page)
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TUPOLEV CONTINUED

Air Force might still be trying to of Soviet aviation-"the man who gave don and the apologies of the Red

sling H-bombs under piano-wire bi- the Soviet Union wings.' dictator.

planes. Tupolev enjoyed all this, though Tupolev again assumed his place
Soon Tupolev gained fame as a de- sparingly. He used his unrestricted in the Soviet aircraft industry. His

signer of aviation's pace-setters. In the passport only to visit the aircraft in- decorations were restored and so was
twenties he built a plane that made dustries of Western Europe. He drew the "TU" signature on all his planes.
a record hop from Moscow to Tokyo. only what he absolutely needed from He was promoted to lieutenant gen-
Another of his aircraft traversed Si- his unlimited bank account authorized eral of the Red Air Force Technical
heria, the Pacific, and the United by Stalin. And typically, instead of Services and received a $25,000 cash

States to land in New York City. Ten riding in one of the three limousines prize for his versatile TU-2. A for-
years later, Tupolev's "Maxim Gorki" at his disposal, he often walked to midable accomplishment in a totali-
hecame the world's biggest passenger work, "for health," as he said. tarian society.

plane, while another of his numerous Nor did these privileges change In 1945 e pluinged into the jet era
creations was among the first to fly Tupolev in any way. He still joked with the enthusiasm of a youngster
over the North Pole. with his mechanics and never forgot fresh out of college. He limbered up

But perhaps the greatest contribu- his friends. In fact, it was his loyalty by designing several smaller jets.
tion Tupolev made to Soviet aviation to his friends that almost cost Tupolev Then from his drawing board came an
was his unique "mass development" his life. intercontinental bomber code-named
sceeme. Incredibly prolific, Tupolev During the infamous "purge" of Bear. Later came the Badger-a rne-
found that even working a twenty- 1936, some of Tupolev's engineers dium-range jet bonlber-and two pas-
hour day he could not follow through were brought to trial o trumped-up senger jets.
oil all tile concepts that crowded his charges. The irate Tupolev went to Although Tupolev remained a clas-
iniid. Frustrated, he hit upon a solu- the Kremlin where, ignoring Stalin's sical aircraft designer, his design

tion. He organized "design brigades" attempt at bribery, he demanded that brigade system, proved most success-
which developed several of his ideas his friends be freed and vindicated. ful in aircraft, was adopted to cut
simultaneously. While his brightest Realizing that Tupolev could make down the development time of Rus-
disciples" headed the design brigades, a lot of trouble for the regime, Stalin sian missiles. Thus, immediately after

Tupolev supervised them all and still had him arrested on charges of high the war, several brigades started work
had time for fresh ideas. treason. As evidence, the court ac- simultaneously on the captured Cer-

This mass exploitation of his brain- cepted fake blueprints of a fighter man rocket projects.
power explains how Tupolev, during plane Tupolev allegedly was trying to Coordinated by Chief Marshal of
his nearly forty years of designing, has sell to the Germans. Tupolev laughed Artillery Voronov (later aided by
been able to do what probably no other in the prosecutor's face. But the "evi- Marshal of Artillery Yakovlev) Tupo-
designer in the world has done-pro- dence" was found overwhelming and lev's brigade system saved time, espe-
duce more than 100 original aircraft Tupolev was sentenced to die. cially in working on the long-range
aind influence almost all other Soviet However, Stalin evidently thought rockets. For example, while one bri-
plane builders. For example, Gurevich, twice before giving the nod for the gade groomed the German V-2 into
a codesigner of the famous MIG jets, execution. Without Tupolev's inspir- the Soviet M-101 (T-1), other bri-
once worked under Tupolev. And ing leadership, the design brigades gades developed such projects as the
Pavel Sukhoi-the supersonic delta had already slowed down. Besides, M-102 (T-4)-a winged version of
wing specialist-once headed one of Tupolev's prolific genius was a trump the old V-2; the Red ICBM-the
Tupolev's brigades. card in the armament race with Nazi M-104 which was probably used for

Cheerful and endowed with a good Germany. Covertly, Tupolev's sell- launching the Sputniks; and the M-
sense of humor, Tupolev often cracked tence was commuted to life imprison- 102A-the 10,000-mile rocket skip-
jokes with his draftsmen or rolled up ment. Tupolev the individual scored a glide bomber. Tupolev's only direct
his sleeves to work alongside his me- victory over the totalitarian system. work in the missile field is his rumored
chanics. But if anyone disputed his He was shorn of his decorations supervision of the airframe design of
orders, the good-natured "Papa" Tu- and privileges. His famous initials the M-102A. Indirectly, however, he
polev suddenly became a tough, un- "TU" were removed from all his planes. has helped the mass buildup of tle
yielding despot. He was escorted daily from prison to Red missile arsenal.

Tupolev legend has it that when a his office where he worked at his draw- Today, in his seventieth year, Tupo-
foreman questioned the strength of a ing board and directed his design lev still puts in a full day working at
fitting, Tupolev had him pound the brigades. his drawing board and teaching a new
part with a sledge hammer for two It was during that time that he de- generation of Soviet aircraft engineers.
days. The fitting didn't break although signed the TU-2, the attack plane that But his amazing career indicates the
the foreman's back almost did. And was to help defeat the Germans in paradox that may one day destroy the
the test taught everybody not to World War II. So formidable was that lethal power he helped to build. For
doubt Tupolev's designs. aircraft that just before the German while Tupolev, the designer, gave the

By 1936 Tupoley had reached the attack in 1941, Stalin summoned Kremlin its air might, Tupolev, the
top. His design brigade system was Tupolev to the Kremlin. Bitter but individual, is another proof of the
adopted by the Soviet industry. He unbowed, Tupolev received a full par- fallacy of totalitarianism.-END
received the highest Soviet awards
aild became the vice director of the
powerful Aviation Industry Board. He ABOUTTHEAUTHOR
lived in a luxurious Moscow apart- Michael Gladych, who contributed last month's article, "The Bolt Catchers," is
inent and had a palatial summer one of Am FORCE's busiest authors, a writer who has made a full-time job of
home in the country. He was one of chronicling the unsung heroes of today's very complex USAF air-defense opera-
the most admired and respected heroes tion. A veteran airman, he has flown in air forces of four different countries.
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To increase
Air Force Cadets' proficiency
as they move into combat jets,
Cessna's T-37 jet trainer

NEW TOOL is now in operation.
Advantages:

FOR USAF's unique side-by-side seating,
slow landings

NEW TRAINING with high speeds

CONCEPT! and high-altitude performance,
easy handling.
Cadets learn faster,
USAF saves time,
money.
CESSNA AIRCRAFT CO., WICHITA, KANS.

* U.S. AIR FORCEQ

Be an Aviation Cadet. Inquire today
about the future your Air Force

offers from your Air Force Recruiting Office.



BEAMING A MESSAGE

FROM A PATCH OF SKY...

Typical 28 foot paraboloidal
antennas as used in a Philco

8,000 mc forward scatter sys-
tem with diversity.

Philco Pioneers a New Science of Super High-Frequency Microwave Communications

Philco is pioneering in the development of new electronic communications tech-

niques . . . so reliable that transmission of messages is virtually unhampered by

extremes of weather, vandalism or electronic jamming.

Called "tropospheric forward scatter", this new microwave system literally

excites an umbrella of electrical turbulence in the earth's lower atmosphere. This

phenomenon of the troposphere causes the sky to act as a transmitter when excited

by a radio beam.

Super high frequency microwave signals (in the 8,000 megacycle range) are

beamed at a spot in the troposphere then refracted back to earth in a "scatter"

pattern and picked up by the receiving station hundreds of miles away.

Forward scatter enables high frequency signals to leap mountain ranges ... span

large bodies of water . . . even follow the earth's curvature beyond the horizon. P H IL C O
This new technique enables the use of portable receiving equipment . . . a tre- 

mendous advantage for military tactical communications. GOVERNMENT & INDUSTRIAL DIVISION
In an extreme National Emergency, tropospheric forward scatter could well 4716 Wissahickon Ave.

become our only dependable communications medium. Philadelphia 44, Pa.

At Philco, human resources, plus ultra-modern facilities add up to amazing To meet the chalenie ofadtaning tech-
versatility and gigantic capacity. Current activities include research and develop- nology, zupporitherapidexpansionofscientic

ment in such fields as missiles and guidance, weapons systems, electronic computers, education. At Phitco, opportunities are

infra-red, advanced radar techniques, communications and navigational systems. un/imted in electronic research and engi-
11eering-transistor tirecuit appitatios-

In the wonder world of advanced electronics, look to the leader. Look ahead . . . computer logic design, test and evaluation

and you'll choose Philco ! and input-output equipment design.



PETER J. SCHENK JAMES M. TRAIL

U80 AIA Nominee
P ETER J. Schenk of Washington, D. C., has been se- erinent planning and marketing, is a lieutenant colonel in

lected by AFA's Nominating Committee to serve a the Air Force Reserve. A graduate of Lafayette College,
second term as Association President. The unanimous he has served on several AFA committees and on the Board

nomination, made at Dallas, Tex., May 23, will be pre- of Directors. Father of three sons, he lives in McLean, Va.
sented with other names on the slate at the National Con- Trail, currently Northwest Regional Vice President of
vention in Dallas. AFA, has served as Air Force representative on the De-

The team nominated by the committee included James partment of Defense Reserve Forces Policy Board. An Air
M. Trail, Boise, Idaho, for Chairman of the Board; Julian Force veteran, he is a graduate of the University of Idaho,
H. Rosenthal, New York City, for Secretary; and Jack B. and is a colonel in the Idaho Air National Cuard, in which
Gross, Harrisburg, Pa., for Treasurer. Names of nominees he serves as Chief of Staff for Air.
for vice president and directorships are listed below. A member of AFA for eleven years, he is a former

Schenk, who recently joined Raytheon Manufacturing Squadron and Wing Commander. Father of three sons, he
Co., with offices in Washington, D. C., in the field of gov- makes his home in Boise, Idaho.

PRESIDENT CHAIRMAN OF THE BOARD
PETER J. SCHENK JAMES M. TRAIL
Washington, D. C. Boise, Idaho

Electronics management executive; age 37; married. AFA rec- State aviation official; age 40; married. AFA record: Squadron
ord: Squadron Officer, National Director, President. Member Commander, Wing Commander, Regional Vice President, Vice
7 years. Chairman Executive Committee. Member 11 years.

TREASURER
SECRETARY JACK B. GROSS

JULIAN B. ROSENTHAL Harrisburg, Pa.
New York, N. Y. Automobile dealer; age 47; unmarried. AFA record: Squad-

Attorney; age 49; married. AFA record: Assistant Secretary, ron Commander, Wing Commander, Assistant Treasurer, Treas-
National Secretary, Constitution Committee Chairman. Life urer, National Director, Finance Conunittee Chairman. Charter
Member, AFA Man of the Year 1953. Charter Member. Life Member.

AFA NOMINATING COMMITTEE'S SLATE FOR 1959

NEW ENGLAND REGION NORTHEAST REGION CENTRAL EAST REGION
(Me., N. H., Vt., Mass., Conn., R. I.) (N. Y., N. J., Pa.) (Md., D. C., W. Va., Ky., Del.)

GEORGE D. HARDYPHILIPE F. COURY LEONARD A. WORK IHyattsville, Aid.
Mattapan, Mass. State College, Pa. Sales director; age 34; married. AFA

Investient counselor; age 41; married. Postal supervisor; age 43; married. AFA record: Squadron Commander, Wing
AFA record: Squadron Commander, Wing record: Squadron Commander, Wing Commander, Vice President, National
Commander, Vice President. Member 4 Commander, Vice President, National Director, National Committceman, AFA
years. Committeeman. Charter Member. Man of the Year 1957. Member 11 years.
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NOMINEES CONTINUED

REGIONAL VICE PRESIDENTS

SOUTHEAST REGION mandir. Vice President, National Direc- ROCKY MOUNTAIN REGION
(Fla., Go., N. C., S. C.) tor. Charter Nlcither. (Colo., Wyo., Utah)

ALEX G. MORPHONIOS DALE R. ERICKSON
Miami, Fla. SOUTH CENTRAL REGION Ogden, Utah

als onginer: age 37; married. AIA (Tean., Ark., Ala., La., Miss.) Aviation exetiitive; :te 34 nirrieid. AFA
Iecord: Squadron Commander, Wing record: Wing Coiaanttder. Nlember 2

oittnuouler, Vice President. Member 8 FRED 0. RUDESILL Years.
cars. 1letairic, La.

GREAT LAKES REGION Salesman; age 51; unmarried. AFA ree- FAR WEST REGION
(Ohio, Ill., Wis., Ind., Mich.) ord: Squadron Commander, Wing Com- (Calif., Nev., Ariz.)

HOWARD T. MARKEY mander, Vice President, National Con- CURTIS E. CHRISTENSEN
CIicago, Ill. itteeiman. Member 6 years. Encino, Calif.

\toronw\: age 37; married. AFA record: Insurance counselor; age 41; married.
NaIioiil Colmittcoman, Vice President. SOUTHWEST REGION AFA record: Squadron Commander, Wing
Chirtcr NMember. (Tex., N. M., Okla.) Conunander, National Comunitteeman.

NORTH CENTRAL REGION HARDIN W. MASTERS etmber 9 years.

(Minn., S. D., N. D.) Oklahoma City, Okla.
MERLE S. ELSE Investient specialist; age 59; married. NoTE: The Nominating Cotunittec
linneaplis, Minn.AFA record: Squadron Connander, Wing made no nomination for the office of Vice

Salts diretor.: a!( 10; married. AFA ree- Commander, National Director, Vici President in these Regions: Northwtst,

ord: Suiadronl Connitilli, Wiig Coi- Pisidllt. l1iiher 3 years. Midei.st, aul Pacific Oean.

NATIONAL DIRECTORS

GEORGE A. ANDERL Oak Park, Ill. Salts National Coinitteetnan, National Con- Prsidnt, National Coumtitteeian.

director; age 40; miarried. AFA ree- vention Chairman. Charter Mimber. Cluarter iMtember.

ord: Squadron Comnander, Wing Con-

Inander, Vice President, National Direc- W. BARTON LEACH Cambridge, Mass. ARTHUR C. STORZ Onialia, Neb. Brew-
tor, National Comunitteeman, AFA Man PrIofessor; age 58; tarried. AFA record: cry executive; age 68; married. AFA
of the Year 1954. Member 11 years. National Director, National Committee- record: Squadron Commander, National

malan. Charter Member. Director, National Committeeman, AFA

WALTER T. BONNEY Silver Spring, Md. Man of the Year 1955, National Conven-

Coverninent aviation executive; age 49; STEPHEN F. LEO Alexandria, Va. Engi- tion Chairman. Meinber 5 years.

married. AFA record: National Director, neering company executive; age 48; inar-
National Conmmitteemnan. Neher 8 years. ried. AFA record: Squadron Commander,

National Director, National Committee- W.THAYERTUTT ColoradoSprings,Colo.
imian. Charter Memober. 11otel executive; age 46; married. AFA

J. ALAN CROSS Niami, Fla. Insurance record: Vice President, National Diree-

Counselor; age 51; married. AFA record: CARL J. LONG Pittsburgh, Pa. Consult- tor, National Comnitteeman. Charter

Squadron CoNunander, Wing Cona- intgelectricalengineer;age49;married. Nicinber.
mander, National Director, National AFA record: Squadron Commander, Wing
Committeeman. Niciher 10 years. Commander, National Director. Charter ALDEN A. WEST DeWitt, N. Y. Elec-

Member. troiics company exeutive; age 36; mar-

JAMES R. DEMPSEY La Jolla, Calif. Avia- ried. AFA record: Squadron Connander,
tion executive; age 36; married. AFA JOHN B. MONTGOMERY Cincinnati, Ohio. Wing Conntander. Member 8 years.

record: National Cotnnitteinan. Nin- Aviation executive; age 46; married. AFA
her 8 years. record: National Committeeman. Charter PAUL S. ZUCKERMAN New York, N. Y.

Memiber. Investment counselor; married. AFA rec-

A. PAUL FONDA lagerstown, Md. Avia- ord: National Director, National Coin-

tion exeeutive; age 49; married. AFA CHARLES 0. MORGAN, JR. San Fran- mitteeman. Member 8 years.
record: Wing Commander, National Di- cisco, Calif. Attorney; age 36; unmarried.
rector, National Conuitteeinan. Nciiher AFA record: Squadron Comnander, Wing NOTE: The following are permanent

8years. ~ ~ ~ ~Cmmaiander, Vice President, Ntoa OE h olwn r emtet
years. C tional directors of AFA because of previous

Director, National Comumitteeman. service as National President or Chair-

J. WAYNE FREDERICKS Bronxville, N. Y. Charter leiber. man of the Board of Directors. They are

oundation executive; age 41; married. "automatic" members and need not he

AFA record: Squadron Conuintander, Wing MSGR. WILLIAM F. MULLALLY St. Louis, renominated or reelected to the offiec

Conuander, National Committeeman. M1o. Pastor; age 67. AFA record: Squad- of National Director: John R. Alison,

Charter Member. ron Officer, National Dirgetor, National Edward P. Curtis, James 11. Doolittle,
Division Commander, National Chaplain. John P. HInebry, Robert S. Johnson,

SAMUEL M. HECHT Baltimore, Md. Dc- Member 9 years. Arthur F. Kelly, George C. Kenney,

partment store executive; age 50; mar- Thomas G. Lanphier, Jr., C. R. Smith,

ried. AFA record: Squadron Treasurer, WILLIAM W. SPRUANCE Wilmington, Carl A. Spaatz, Harold C. Stuart, and

National Treasurer, National Director, Del. Age 41; married. AFA record; Vice Gill hobb Wilson-END
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AROUND THE WORLD WITH
SIKORSKY HELICOPTERS

TURBINE-POWERED SIKORSKY S-62-With an empty watertight boat hull provides takeoff and landing capa-
weight 700 pounds less than an S-55's and a turbine bility on water, land, and snow. The power plant is a
engine producing 200 more horsepower, the S-62 out- G.E. T-58 gas turbine. The S-62, which will carry 12
performs the earlier aircraft while offering the extra passengers, has many advantages for both commercial
benefits of using proven S-55 components. A completely and military operators.

HELICOPTER "SKYHOOK"-The Army has found that dis-
abled light aircraft can be successfully brought back to their
home bases by helicopter. Above, an Army H-34 (Sikorsky
S-58) from Fort Huachuca, Arizona, brings home an L-19
damaged in a landing accident at Tucson Municipal Airport,
about 100 miles away.

ASSAULT AIRLIFT FOR 6000 MEN-Sikorsky
helicopters flew 2000 sorties in a recent amphibi-
ous exercise on the Atlantic Coast. Flying from
naval vessels, they carried ashore a Marine Corps IK"0R KY AIRCRAFT
regiment, 100 vehicles, and hundreds of tons of I Al C A
cargo. Hardest workers were HUS (S-58) and STRATFORD. CONNECTICUT
twin-engined HR2S (S-56) helicopters, above. One of the Divisions of United Aircraft Corporation



The only waisity "ny tuirs" lo the eloinse on bleak St. Lawrience Island is thi
3,600-foOt-long vable Car ride. Technicians take [the rile as part of ruie

By T/Sgt. James R. Doherty Author Jimn Do'herty examines weir
looking high-frequency radio antenn

NSIDE the windowless room you Captain Stephens leaned back in Stephens cast a weather eye sky-
could almost hear the stillness. It his chair and glanced at the huge ward. "Hope this good stuff holds,"

was oppressive, as was the too- Plexiglas board that dominated one he muttered. "For a change we might
warm darkness, and Air Force Capt. wall of the room. Featuring an out- get home on schedule." He jerked a

Leon B. Stephens was beginning to line map of Alaska and the Siberian thumb toward the Alaskan mainland.

feel the strain. coast, it glowed softly in the darkness. Home-Elmendorf AFB-lay a half-

For the past six hours, hie had been Between the two land masses, well to day's travel by air to the southeast.

chairbound in the artificial twilight- the east of the International Dateline, En route, Captain Stephens, Colonel

the central figure in a dress rehearsal a thin, luminous line indicated an air- Bocock, and the remainder of the

for disaster, on an island very near the craft "track." 5040th Radar Evaluation team be-

Soviet's Siberian mainland. And some- The officer watched as a techni- gan compiling their report. In a matter

where in between, a giant four-engined cian, writing backward from his posi- of days the document would find its

bomber was thundering toward the tion behind the Plexiglas board, con- way to the desk of Brig. Gen. Ken-

room in which Captain Stephens was firmed the line as "845"-a TB-29 neth H. Gibson, Commander of the

sitting. belonging to Colonel Bocock's com- Alaskan Air Command (see "Top

Stephens blinked, then redirected mand. "Angels twenty" was translated Cover for America," January '58 Amn

his gaze at the pizza-sized radar scope to "altitude 20,000 feet." Finally, the FORCE). Its contents: A minute analy-
in front of him. The object of his at- aircraft's speed and course were care- sis of the state of radar defenses on

tention: A tiny blip of green light fully noted at the head of the track. St. Lawrence Island, one of our near-

moving slowvly across the glass. Behind Captain Stephens pressed his mike est points of contact to Soviet soil.

Stephens another mnan leaned forward switch again. "Eighit-four-five, this is And before the ink on the report

expectantly. Lambert Control. Authentication af- had a chance to dry, the 5040th's

"That's about where hie should be, firmative, reading you five by five. team of electronic experts would he

all right. What do you make of it?" Request you begin procedure turn on the road again-its aging B-29s

The speaker was Lt. Col. Dale Bocock, and head outbound from station. Test once more airborne, probing for weak

head of Alaskan Air Command's complete." spots in the multi-million-dollar high-

5040th Radar Evaluation Squadron. Stephens returned the microphone frequency wall that guards the ap-

"One way to find out," Stephens to its hook, continued staring at the proaches to North America.

replied. He picked up a microphone light-speckled scope. This is the mission of the 5040th

at his elbow. "Air Force 845, this is Half an hour later, the captain and Radar Evaluation Squadron, Alaskan

Lambert Control. We have you at his commanding officer stepped out Air Command's grease-smeared band

angels twenty. Request you authen- into the glare of an arctic moon at of aerial troubleshooters. Their planes,

ticate able whisky." St. Lawrence Island. At their backs, converted World War II B-29s, ush-

The response was quick, positive. sixty minutes' flying time to the cast, cred in the atomic age more than a

"Lambert Control, 845. Roger angels lay Alaska. Toward the wvest, past the decade ago. But they're still flying,

twenty; authenticate baker mike. How buildings housing the radar sites' per- keeping America's guard up along the

do you read me?" sonnel, lay the ice-choked Bering Sea. northern frontier. As durable as the
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it is obvious that if hostile forces can and sprinkled with lowlands vaster
avoid detection, the problem of de- than the midwestern prairies. It is
fense becomes tremendously involved iced with glaciers larger than the state
and retaliation is delayed. That's where of Rhode Island, mantled with forests
the 5040th RES comes in. and tundra, laced with freezing

Principally, the 5040th concerns it- streams, and surrounded on three sides
self with AAC's network of aircraft with the world's most varied coast-
control and warning stations, as op- line. All this territory is populated
posed to our Distant Early Warning with fewer than 250,000 people, living
Line. The latter, strung along the rim in a much-diversified climate.
of the arctic slope, gets a continual To make things even more difficult,
workout from the Strategic Air Com- a number of AC&W stations are spot-

CO rel mand's far-ranging jet bombers. SAC, ted offshore. The one on strategically
tram terminal to the buble itself. flymg its incessant polar training mis- located St. Lawrence Island is a case

sions, keeps DEW Line operators on in point. Treeless and perpetually
their toes, with but an occasional frosty, the island lies roughly east and
assist from the 5040th, west in the Bering Sea between Russia

AAC's aircraft control and warning and Alaska. It is approximately 95
network is webbed about Alaska's in- miles long.
terior and the length of the shoreline At the island's westernmost extrem-
facing Siberia. Equipped with long- ity, the Eskimo village of Gambell is
range search radars, AC&W stations within fifty miles of the Siberian main-
backstop the DEW Line, but also are land. AAC's radar installation is situ-
*able to direct vocally intercepting air- ated at the island's opposite end.
, Craft. Sheathed in midwinter snow, the site

In the event of attack, fighter con- perches on the edge of an icy sea and
trol would be passed from station to resembles nothing so much as a tract
station as the air battle progressed. on the moon.
DEW Line's automatic alarm system, Recently, a 5040th inspection team
on the other hand, indicates only that gave personnel at the Cape their semi-
our airspace has been violated, annual shakedown. The operation, a

CO Lt. Col. Dale Bocock checks Complicating the task of the 5040th typical evaluation test, was a two-waylights that keep radome wall ice free. in evaluating AC&W performance is affair.
Alaska's geography. This piece of real Captain Stephens, Colonel Bocock,

Superforts are the men who fly them. estate, nearly one-quarter the size of and S/Sgt. Donald S. Burke com-
Most of the outfit's work is done in the continental US, is studded with the posed the team's ground echelon;

the shadow of the Siberian mainland, highest mountains in North America, (Continued on following page)
along the air corridors that an aggres-
sor bent on attacking the continental
United States would be forced to Cape
travel. SIBERIA Lisbourne

For any chance of success, a hostile Chukchi
air armada-ora single nuclear bomber Seach
-must first penetrate our far northern Chukchi Sea
radar screen. It's the job of the 5040th Peninsula I
to see that the screen remains hole- ,Cape Wales
proof. / ALASKA

It's a mouthful of mission-for a
handful of troops. Currently the out- -eaosN
fit's strength is seventeen officers and __* Nome
thirty airmen, an indication of the 4% Northeast Cape Fairbanks**Eielson AFB
austere manpower situation within the Ladd AFB
Alaskan theater. It is unlikely that any ST.LAWRENCE
other forty-seven technicians in uni- ISLAND
form have a more important assign-
ment.

The mission of the 5040th is a *ElmendorfAFB
significant phase of the job of the Anchorage.
Alaskan Air Command, its parent
organization. The latter, with head-
quarters at Elmendorf AFB, near Bering Sea
Anchorage, prides itself on flying "top
cover for America," and is a part of
the joint Alaskan Command made up
of Army, Navy, and Air Force com-
ponents, alert against enemy air inva-
sion and committed to defend Alaska's 11
population centers and likely target PACIFICOCEAN
areas from hostile air attack.

While it's a tossup as to which
facet of the mission is most important, Map shows proximity of St. Lawrence Island to what it must watch-the USSR.
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NORTHERN RADAR SHIELD .CONTINUED

Iuniig ii trce-day Nhalolion tests, Captain Stephens When unknown "tracks" show themselves on the Plexiglas

.pent iuch of his time watching this pizza-sized radarscope. board in the control room, it's AAC's job to check them fast.

later, to climax the tests, a TB-29, personnel, equipment, and methods invariably impressed by the excellence

commanded by Capt. Elmer E. Kirch- of operation must match the profile of living accommodations offered site

oer, was slated to make a series of exactly. personnel during their one-year re-

airborne penetration thrusts. It was late when the team touched mote-duty tours. Living quarters are

As usual, however, reams of prepar- down on St. Lawrence; the island was attractive and comfortable. At some

atory work preceded the junket afield. bathed in shadow and a numbing, of the newer AC&W installations, they

Back at the squadron's Elmendorf sub-zero wind whipped across the border on the "plush." AAC, it would

headquarters, days were consumed frozen water. Stephens, intent on a seem, has spared no expense to bring

poring over performance records, cal- figure racing toward them over the main-base facilities to the Alaskan

culating desired radar coverage, pre- ice, scarcely noticed the blast. The "bush."

determining antenna tilt and azimuth. runner was an Eskimo homeward Brooding over Northeast Cape like

Charts were drawn relating ex- bound with his dog team after a day's an angry topkick is a 2,000-foot-high

pected coverage to terrain in an effort hunting. His destination was the vil- ridge. Atop it, connected by a tram-

to establish limits of operation. The lage of Savoonga, half the length of way to the living quarters below, sits

complete mission was "profiled" in the island away. the all-seeing radome, hallmark of

advance. To pass muster, the site's Newcomers to Northeast Cape are AAC's wilderness outposts.
This huge "bubble," only three-

sixteenths of an inch thick, is the
rubber envelope that protects the

site's rotating antenna from the sav-

age onslaughts of polar storms. It is

the tilt of this revolving monster that
largely determines the extent of radar
coverage. A "tilt check," therefore,
was the first item on the evaluation
team's agenda.

They began it on a cold midnight,
when the flickering green of the

northern lights was making an Irish

picnic grounds of the snowfields. Half-
way up the 3,600-foot-long tramway,
Captain Stephens rose from his seat

in the car to stare out at the land-
- scape. As far as he could see, each

7 8 snowswept outcropping on the ridge
above wore its brilliant emerald topper.

\Winds in excess of 100 knots buf-
feted the car as it iurched to a stop

Dominant ladmarks on St. Lawrence Island are "White Alice" system antennae twenty-five yards below the o s

resembling huge outdoor movie screens, located, if possible, near AC&W sites. (Continmcdonpoe53)
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To increase the flow ofintelligence
The ever increasing communications requirements of the fast WESTINGHOUSE
approaching space age demand improvement and better utili- ELECTRONICS
zation of every transmission channel. Westinghouse is solving DIVISIO MILITARY SYSTEMS
many of the problems by converting advanced information r-'vRADAR
theory into practical designs and equipment. COMMUNICATIONS

Westinghouse Electronics Division is designing, developing MISSILE CONTROL

and producing communications systems to meet present and DATA PROCESSING

future challenges of intelligence transmission.ANDIPY
Westinghouse Electronics Div., PO Box 1897, Baltimore 3, Md.
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NORTHERN RADAR SHIELD CONTINUED

Still earning their keep, and in a climate that's tough enough on new aircraft, are TH-2 9s like this one being prepared
for a midwinter mission by personnel of the 5040th. Temperature was 39 degrees below zero when shot was made.

cave-like entrance. Clinging to a ma- Force. Site Engineer Carl Roberts, The control room is located at the
uila lifeline, Stephens and his crew employed by the Philco Corporation, mountain's base, connected by cov-
hauled themselves to the summit. A is typical of the dozen assigned to ered passageways to living quarters
long covered passageway led from the Northeast Cape. A native of Georgia, and mess hall. It was in the darkened
entrance to the bubble door. Roberts has been stationed at a num- "CR" that evaluation teams were cli-

Access to the dome itself was gained ber of AAC radar installations. He re- maxed on the third day.
through an airlock, for it is pressure calls vividly a recent winter he spent Shortly before dawn that morning,
alone that keeps the mammoth bal- at Cape Wales, Alaska. Two-hundred- Capt. Elmer E. Kirchner lifted his
loon from being deflated by outside knot winds collapsed the Wales ra- TB-29 from the runway at Elmendorf
forces. Only a little thicker than the dome, swept rubber envelope, antenna, AFB. Banking gently away from the
skin of an orange, the dome resists and all into the Bering Sea. Fortu- mountains, he tilted the Superfort's
wind gusts up to 165 knots by virtue nately, no one was injured but Roberts nose upward and began a steady
of only a half-pound-per-square-foot calls the experience "hairy." climb northward.
difference between inside and outside Roberts and his companions spend At the other end of the field, T/Sgt.
pressures. Stephens and his crew got twenty-four hours at a time on duty John L. Hanlon watched morosely as
right to work. First order of business in the mountaintop bubble. Their 845 became airborne. Crew Chief
was to level the giant antenna "sail." chief concern during winter months Hanlon, whose angular face and horn-

A "feed horn" sprays electronic are the cables connecting radome rimmed glasses give him a look of
signals against the screen; the signals and control room far below. Accumu- sadness, had been up all night groom-
then are reflected into the atmosphere. lated layers of ice and snow have been ing his big four-engined bird for the
Any dense object in space causes part known to snap two-inch cables like day's mission.
of the signal to be reflected back to guitar strings. Repairing them in sub- A B-29 technician since World War
the antenna. This "return" is depicted zero gales is a dificult chore at best. (Continued on following page)
on the radar scope as a blip.

Occasionally, antenna modifications
knock the huge mechanism out of
alignment. As sensitive as the move-
ment of a Swiss watch, its dimensions
are extremely critical. With tape
measure in hand, Captain Stephens
and Sergeant Burke determined that
tolerances had not been exceeded. It
was three a.m. when the party made
its way back down the mountain.

The following night, the trio con-
ducted an involved series of electrical
measurement tests on various pieces
of radome equipment. By now their
evaluation report was an inch thick. It
included azimuth and contour checks,
power measurements, video presenta-
tion checks, a chapter on blip/scan
ratio, and "minimum discernible sig-
nal."And there were numerous notes
on the individual efficiency of assigned
technicians.

Several of the latter are civilian Like the back of his hand, '1/Sgt. John L. Hanlon knows the T-29. 1ere he is
specialists, under contract to the Air shown doing some last-minute checking before a mission in Superfort by 5040th.
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NORTHERN RADAR SHIELD CONTINUED

THE SAFETY RECORD OF THE 5040TH

Despite the advanced age of its equipment, the 5040th In May of 1956, the outfit's aging airplanes became

has copped a number of flying safety awards in recent front-page copy when Alaska's mighty Yukon River went

years. Only one fatal accident-a heartbreaking crash that on its annual spring rampage. The Yukon and its sister

took the lives of six of the unit's most experienced aircrew river, the Kuskokwim, had leaped their respective banks,

personnel-mars its otherwise perfect operating record under flooding dozens of Eskimo villages and endangering hun-

the most difficult conditions. dreds of trapped sourdoughs and Indians.

The men of the 5040th will always remember that gray Cause of the trouble was a number of huge ice dams

day last November when a squadron TB-29 slammed into that had formed upstream. One, an immense jumble of

an Alaskan mountainside during a blinding snowstorm. arrested floes, was seven miles long. Early in May, the

And the four who survived will never forget it either-or 5040th was ordered to try to dislodge the jams with 500-

the heroism of Assistant Crew Chief Calvin K. Campbell, pound high-explosive bombs.

to whom they owe their lives. Two aircraft were in commission, neither equipped with

Staff Sergeant Campbell, a thirty-four-year-old Negro air- bomb-bay racks. Maintenance personnel rolled up their

man from San Antonio, Tex., was only slightly injured in sleeves. Working around the clock, they scoured the base

the jarring crackup. He hauled himself free of the wreck- for equipment, improvised through a long, busy night. A

age, and began rounding up his fellow crewmembers, ad- bombardier was recruited from behind a desk in Alaskan

ministering first aid to the two survivors he found, and Air Command headquarters.

erecting shelter against the storm. Eighteen hours after orders were received, the 5040th's

Suddenly he heard a cry from far up the mountainside. Dam Busters were in business. Initially, twenty 500-

Floundering through waist-deep snow, Campbell located pounders were toggled on the ice above Aniak, Alaska;

the B-29's sheared-off nose section. Inside he discovered pressure was relieved and the results were called "excel-

the bodies of Aircraft Commander Maj. Robert A. Butler lent." Shortly after, a second B-29 became airborne. As

and three others. But his good friend, T/Sgt. Manuel luck would have it, an engine fire promptly put one air-

Garza, a panel engineer, was still alive. craft out of commission. The other, however, flew six mis-

Campbell pulled Garza from the shattered cockpit, sions in the next forty-eight hours.

somehow managed to drag him to the lee of the shattered Later, Alaska's governor credited the outfit with saving

fuselage a quarter-mile away. Sixteen hours later rescue hundreds of lives and preventing untold property damage.

helicopters lifted the quartet to safety. All have since re- When the emergency ended, the two B-29s went back to

turned to duty. For his actions, Campbell was nominated more prosaic duties.

for the Soldier's Medal. -Jim DOiERTY

II, Hanlon has his troubles with 845. gator was an old hand in the territory. AAC's interceptors-fast F-102s and

Spare parts for the outmoded bomber Captain Stephens, seated in North- F-89Js-would be lancing into the air,

are hard to come by-and the plane east Cape's darkened control room, followed by SAC's ever-ready fleet of

has been through the operational mill. picked up Kirchner's zig-zagging jet bombers. The fat would be in the

At various periods in its thirteen-year plane where he'd anticipated-at max- fire.

lifetime, 845 has been a tow-target imnum radar range. As always, how- For a long moment Stephens stared

airplane, a Strategic Air Command ever, his pleasure at a satisfactory test at the scope. Methodically the elec-

refueler, and now a radar-evaluation was tempered with something akin to tronic sweep made its rounds, like a

aircraft. dread. He'd been expecting this tar- clock that never ran down. Slowly the

Now, as his aircraft droned through get; it was only too easy to envision blip that was Captain Kirchner's plane

an overcast sky, Capt. Elmer Kirchner others-and they'd look exactly the inched across the glass. Soon it would

was reflecting on the eleven-hour mis- same-that might one day make their come roaring across the island, thun-

sion that lay ahead. In addition to appearance on this same scope. der away in the direction of the Alas-

Northeast Cape, he was scheduled to Stephens thought about the chain kan mainland, disappear harmlessly

make penetration runs on another of events an invasion would touch off. from the polished screen. A technician

radar site at Cape Lisburne. Before At his elbow sat a red telephone. If would erase its track from the plot

landing, he and his crew would fly attack came, a single "hot-line" call board.

more than 3,000 miles above some of from this room would alert the entire Someone would flip on the lights in

the world's most forbidding terrain, air-defense system. In less than a the control room. Test complete. But

Kirchner knew that, however rou- minute the Cape radar controller could Stephens wouldn't be listening to the

tine, any mission flown against an be talking to General Gibson, at Alas- congratulations, the good-natured

AC&W site along Alaska's perimeter kan Air Command headquarters, or to gripes. He'd be thinking instead about

was a chancy operation. A mere hand- Gen. Earle Partridge himself at North the hot-line telephone on his desk and

ful of miles beyond St. Lawrence, for American Air Defense Command that conversation he hoped would

example, lay the International Date- headquarters in Colorado Springs, never come with higher headqiarters.

line. Beyond it, Soviet MIGs con- Colo. -END

trolled the skies. Navigation had to _-_-_-_--__

he precise, accurate.
But Kirchner, a thousand-hour vet- ABOUTTHEAUTHOR

cran in B-29s, wasn't overly worried. Jim Doherty has serced in the Coast Guard and in the old Army Air Corps. le

Most of his runs on Northeast Cape joined the Air Force in 1954 and is presently servingin the Information Services

would be made from the direction of Office of Alaskan Air Commnand. le has written for several California dailies

the Alaskan mainland. And his navi- and Parade, Flying, Ebony, and TV Guide. Ile's a native of St. Louis, Mo.
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AVRO

AW

Preserver of Peace .

CANADA'S SWIFT, FAR-RANGING ANSWER TO ANY SECURITY THREAT

Every advance in aircraft engineering is control system. While an enemy plane is still
exemplified in the Avro Arrow, capable beyond the range of human eye, this radar
of traveling at well over twice the speed of system will detect it, and provide the in-
sound to intercept and destroy enemy air- tercepting pilot with a continuous flow
craft at extremely high altitudes. RCA has of information, electronically computed in
been assigned full responsibility for the de- terms of position, range and rate of closing.
velopment of a complete electronic system Associated with RCA in the project are
for fire control, navigation and communi- the Minneapolis-Honeywell Regulator Com-
cation, and an integrated automatic flight pany and several Canadian firms.

A RADIO CORPORATION of AMERICA
Tmk(s)@ DEFENSE ELECTRONIC PRODUCTS

CAMDEN, N.J.



T/ I transistorized 'peeping drones'
see better...fly farther

Transistorized radar ... and other Texas Instruments
"electronic eyes" can peg the shape, location, motion, heat, and
magnetic character of "targets of opportunity"...relaying this apparatus division
vital data for action in those brief moments that the opportu-
nity exists! In manned or unmanned reconnaissance aircraft, systems management - reconnaissance, airways

. l oceicontrol, anti-submarine warfare, anti-missile, coun-

TI's light,toughandcompactelectronicssavefuel,spaceand termeasures, airborne early warning, navigation,

weight while trimming maintenance and logistic problems. attack control, missile systems, engine control.

Discussion of this advanced reconnaissance capability can equipments- radar, infrared, sonar, magnetic

be arranged on short notice. Authorized industrial or military detection, computers, timers, telemetering, inter-

personnel w wire:ServiceEngineeringDepartment... com, microwave, optics, detector cells, engine
writeor instruments, transformers, time standards, and

a1 0other precision devices.

TEXAS IN ST RU M ENTS research/design/development/manufacture

6000 LEMMON AVENUE DALLAS 9.TEXAS



Versatile amd deadly,Republic's F-105
Thunderchief packs a nuclear wallop.

-lit~hunderchief
New Global Fighter-

Bomber that will take on

Tnylarget-Any ze-Anywhere

Inflight refueling adds range and
capability to the supersonic F-105.

mACTCALAir Command has taken delivery of the
first Republic F-105 Thunderchief-new supersonic jet
fighter-bomber that can deliver atomic weapons at

speeds nearly twice that of sound.
First production model of the F-105 was accepted at

Republic's Farmingdale, L. I, N. Y., plant by TAC Com-
mauder Gen. 0. P. Weyland, who said TAC's first wing of
F-105s would be put into service some time in 1959.
Republic's President Mundy I. Peale represented the com-
pany at the ceremonies.

General Weyland said that to speed transition of the
new jet from test to squadron use, operational testing at
ARDC's Eglin AFB, Fla., proving center would be per-
formed by the TAC personnel who will fly the new craft.

Powered by Pratt & Whitney J57 jet engines, the F-105
is equipped to carry rocket clusters, conventional bombs,
guided and unguided missiles, and is armed with GE's
Vulcan automatic cannon, capable of firing 6,000 rounds
a minute. Inflight refueling ups its range.

Volume production, Republic said, will begin by fall with
schedules running through 1960, possibly into 1961.-END =
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MARS

GOOD OPPOSITION TRANSFER

EARTH ELLIPSE

Paving the Way S

EARTH

for Manned Spaceflight BADOPPOSITION

MARS

From the Earth to Mars by the trans-
fer ellipse. Dotted line indicates
path the space probe would travel.

OW that Earth satellites are facts and lunar probe surface of the Earth to a satellite orbit around another

vehicles are in an advanced stage of planning, the planet. These are the five steps of the transfer process:

, question is: What is the next step in the development (1) Acceleration to a velocity so that the vehicle can
of astronautics? Air Force space medicine people are keeping escape from the Earth.
fast pace with instrumentation engineers, and such projects (2) Acceleration to a velocity to change from the Earth's
as the North American X-15 will produce much valuable orbit around the sun to a transfer orbit carrying the vehicle
information for use in the establishment of manned tem- to the orbit of the planet of destination.
porary satellites-biosatellites-as a prelude to space sta- (3) Change from the plane of the Earth's orbit to the
tions. But manned interplanetary spaceflight is still not plane of the orbit of the target planet.
around the corner. (4)At the orbit of the target planet match speed with

There are tremendous problems yet to be solved. Manned that planet.
flight into space using chemical propellants to supply energy (5) Descend into an orbit around the target planet.
to rocket motors requires the use of suborbital refueling Fairly simple calculations show that great economies in
techniques. Although by this process the individual vehicles propellant requirements can be obtained if stages one and
can be reasonable in size, the combined launching weight two and stages four and five are condensed each into a
of the many freighter rockets is enormous, and the eco- single maneuver. Here is a simple analogy: Suppose we
nomic and logistic problems are of the first magnitude. regard the escape from the Earth as being like climbing
Manned flight to and landings on other worlds will prob- from a steep-sided gravitational pit by giving the vehicle
ably have to await development of new forms of propulsion. an impulse at the bottom so that it can coast to the top.

Manned spaceflight needs solutions to three problems- We can calculate what its speed must be for it to just
safe return, high reliability, and a suitable packaged envi- reach the top of the pit and escape from the Earth. This is
ranment. Of these, the last is closest to the solution, which the well-known escape velocity which is about 36,000 feet
is mandatory for short orbital journeys in satellites con- per second. The gravitational pit can be regarded as being
taining animals or men. But the reliability factor is only in a great flat plain which slopes gently-at the Earth's
attainable at present with simple missions. Add complexity orbit-toward the sun. If the vehicle can emerge from the
and you increase unreliability. Safe return is eventually Earth's pit in the right direction and still possess a small
the most serious problem and indicates that true inter- velocity, it can travel across this gently rising plateau away
planetary flight will be extremely expensive in terms of from the sun. Because the slope is so gentle outside the
today's fuels. pit, the vehicle does not need a very great velocity to travel

But even with the above limitations, there are several enormous distances.
important and useful space missions which can be success- In effect, then, slight increases of velocity over escape
fully accomplished in the coming decades. velocity will give the vehicle capabilities of reaching great

These projects would consist of sending instrumented distances into interplanetary space. For example, sending
packages deep into interplanetary space to make close the vehicle at 1,000 feet per second faster than escape
approaches to other worlds. Suitably designed experiments velocity would enable it to reach out to the orbit of Mars.
will add considerably to our knowledge of the solar system The vehicle must be sent in the right direction across
and give us the data we will need for manned trips. the gravitational plain. It must possess its velocity in a

Although we ourselves cannot go into deep space imme- direction along the orbit of the Earth. The vehicle must
diately, we can send our instruments to pave the way. This change its path around the sun from an approximate circle
is a proven approach; already satellites are sending us due to its motion with the Earth to an ellipse which will
information on near space, and on Earth we have used carry it out to the orbit of Mars. The ellipse which just
remotely controlled and instrumented devices to do our grazes the two orbits is the tangential ellipse of minimum
work for us in the "hot" areas of nuclear energy sources. energy requirements-known as a Hohmann ellipse (see
And ballistic vehicles are adequate to carry instruments cut). Actually the orbit of Mars departs from a circle even
deep into interplanetary space. more than the orbit of the Earth so that at some opposi-

How would we accomplish such programs? A planetary tions Mars approaches the Earth much closer than at others.
probe vehicle is one which ideally is transferred from the (Continued on page 60)
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In research-meet a man who gets results ...

This General Mills scientist could be solving
one of your major problems right now

He's Dr. John Barkley, our director of research. Like all our people, Dr. Barkley works
and lives in an atmosphere that is conducive to creative thinking.

The research department he directs is staffed with highly capable scientists-including
several with national and international reputations in their special fields. Our facilities are
modem, efficient and well equipped for carrying out basic studies in frontier fields of science.

Our research activities cover broad areas in physics, chemistry, mechanics, electronics and
mathematics. Some of the studies representative of these activities are:

Solid state physics investigation Rheology
Special and ultra-pure materials Physical Chemistry
Ions in vacuum Applications of plastics
Sputtering by bombardment Radiation research
Electron physics Magnetic phenomena
Surface electron microscopy Plasma dynamics
Surface phenomena Ion dynamics and propulsion
Optics Geophysics
Particle mechanics High altitude physics
Lighter-than-air vehicle concepts Physical instrumentation
Meteorology Information theory

We team this research with engineering and fine precision manufacturing to serve the
nation's most exacting customers. We'd like to serve you.

Dr. Barkley, with 19 years experience in research and re- General
search management, directs and plans all activities listed
at right-butstill findstimefor fishing and golfing only M EC HA N IC A L D IV ISIO N M IIS
minutes from home. Dr. Barkley is one of the reasons 1620 Central Avenue * Minneapolis 13, Minnesota
our customers say, "At General Mills, we get results."



DEEP SPACE PROBES CONTINUED

Although the cut shows the Hohmann ellipse going to Mars information to the Earth concerning the magnetic field of

to rendezvous when Mars is closest to the sun, some slight Mars and cosmic ray intensity around that planet. With

reduction in energy requirements is obtained if the voyage more sophisticated instruments it could complete a radar

is made to Mars when that planet is most distant from the survey of the planet and check radiation from its ionosphere
sun. and from spots on its surface. An optical scanner using

To travel deep into interplanetary space does not require facsimile transmission techniques would permit a close-up
much greater burnout velocity than does a voyage to the picture of the planet to be transmitted showing details as

moon. But the advantages in propulsion demand a penalty small as areas of about ten miles square. By using antenna

in control requirements. Guidance becomes a critical prob- like that of the Jodrell Bank radio telescope in Manchester,
lem. While a circumlunar shot requires the burnout velocity England, facsimile transmissions can be maintained with

he controlled within seventy-five feet per second at about a three kilowatt transmitted power for over 250 days at a

36,000 feet per second, a Martian probe needs accuracies period of good opposition.
of 0.1 feet per second in a burnout velocity of approxi- What about the sizes of vehicles compared with current

mately 44,000 feet per second. This is even a greater accu- military hardware? A ratio of 1:2000 is probably required

racy than that needed to send a probe around the moon for a Martian probe vehicle. One ton of payload needs a

and have it return to land within the continental limits of launching weight of 2,000 tons. Although details of the

the United States. launching weights of vehicles like the Atlas are still classi-

An idea of the margin for error is obtained when it is fled, some observers suggest that the Atlas and Titan are

shown that an error of one foot per second at the departure in the range of 220,000 to 240,000 pounds. This would

from Earth could cause the Martian probe to miss Mars mean that such vehicles could permit us to send a payload

by nearly 25,000 miles. of 120 pounds to Mars, sufficient for a simplified probe
It is obvious that some kind of course correction will be vehicle which would not be designed to become a Martian

needed during the voyage to Mars, especially when we satellite. Instead, it would be shot along a Hohmann ellipse
take into account the fact that the distance of Mars is not to make an unperturbed close approach to Mars for data

known with great precision. Course correction could be gathering. It would then follow the other half of the ellipse

made by using star-tracking devices to position the vehicle back to the orbit of the Earth. Unfortunately, as the com-

in space and control the application of thrust by vernier plete Hohmann ellipse takes one and one-half years to

engines. Homing on Mars would require the installation of traverse, the Earth would be on the opposite side of the

a miniaturized airborne computer to steer a collision course. sun when the probe returned to the Earth's orbit. So it

Planetary diameter measurements cannot be used for a would have to make another circuit of the Hohmann ellipse.

distance scale in the first probes because of uncertainties At its second return to the terrestrial orbit, three years after

in the precise diameter. A radar altimeter would suffice. launching, it would rendezvous with the Earth. Control

Because the planetary orbit planes differ, a probe could not be accurate enough to make a landing but at the

launched toward Mars and ignoring this plane difference close approach the probe could be interrogated and its data
would end up at Mars' orbit about four and one-half mil- gathered. Such an experiment would minimize the teleme-
lion miles "above" or "below" Mars. This change in orbit try power requirements and enable a greater payload of

plane needs the expenditure of rocket energy to make a instruments to be carried. As the velocity requirements are

velocity change of about 4,400 feet per second. This can also less than those for establishing a Martian satellite the

consume a lot of propellants and increase the launching over-all payload-to-launching-weight ratio is improved. A
weight considerably. Fortunately, there is a simple answer. vehicle like the Air Force Atlas could be used for an ex-
The change in orbit plane can be made at the launching periment of this type.
from Earth if this launching takes places as the Earth is Similar magnitudes of velocities and takeoff weights are

crossing the plane of the Martian orbit; that is, the Earth required for Venus probe vehicles. Paralleling Air Force
is at the ascending or descending node of its orbit relative biological studies and near space orbital manned flight to

to the Martian orbit. This takes place once each calendar produce conditions for man's survival in deep space, instru-

year but unfortunately the relative positions of the planets mented interplanetary probes can develop techniques for
in their orbits are not suitable for transfer along Hohmann guiding vehicles in space and will suggest which inter-

ellipses. These ideal conditions only take place once in planetary missions are to be the most fruitful. Meanwhile,
every fifteen years. parallel space medicine developments will be providing

The Martian probe would be established by setting up data necessary for true manned spaceships.-END
the vehicle in a terrestrial suborbit moving in a plane in-
clined 1.85 degrees to the plane of the ecliptic-the plane
of the Earth's orbit around the sun. The elements of this ABOUT THE AUTHOR
orbit will be accurately determined by satellite tracking
techniques well in advance of the date for breaking out of This is the first contribution to Ai FORCE by Eric Burgess,
the orbit and traveling to Mars. As the date approaches, a native of Great Britain who now lives and works in the

small vernier engines on the vehicle will perturb the orbit US. Mr. Burgess, long interested in the problems of astron-
so that the satellite will be moving in the right direction at omy and astronautics, has written and lectured extensively.

the time the Earth passes through the node. The rocket He is Fellow of the British Royal Astronautical Society,

engines in the probe vehicle will then be fired to break it and can trace his spaceflight interests back more than

free of the Earth and send it into the Hohmann transfer twenty years, having been instrumental in the formation
ellipse to Mars. At the Martian end, about nine months of an Interplanetary Society in Manchester, England. He is

later, the focusing effect of the Martian gravitational field the author of the well-known Rocket Propulsion, Frontier
will be utilized to pull the probe into its satellite orbit to Space, and Guided Weapons. Now a resident of Cali-
around Mars. fornia, he is presently associated with the Telecomputing

A probe vehicle of this type can gather information Inc. company of Van Nuys, Calif. Readers who have fol-
about Mars that is unobtainable with Earth satellites. lowed astronautical and aeronautical writing in journals
Using solar energy to run its transmitters, it could send both here and abroad will be sure to find his byline familiar.
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PC-30 1

... Continental Packettes Are
Approved Power for a Wide Range

4 cyL. 70 hp.

of Ground Support Equipment
Nearly 50 different items of ground support equipment, now in use all over the globe, are
built around the unique family of Military Standard engines developed by Continental Motors
and designated as Packettes. These approved power plants (Mil. E6449-A) are adopted

PE-90 to the needs of equipment for all branches of the Armed Forces. They are already in being-
4-cyl 1 C in fact, in volume production-for such units as air conditioners, compressors, crash trucks,

generators (gas and electric) refueling systems, heaters, blowers, Teracruzers, multi-purpose
tugs, and many others. For the five Packette models, from 30 to 250 horsepower, offer a
combination of advantages available nowhere else:

1-The proved dependability of the Continental aircraft engines on which they
are based.

6cyl. 175 hp. 2-Adaptation to use in any climate, from the equator to the pole.

3-Lightness, simplicity, and ease of servicing, resulting from their air-cooled design.

4-Wide interchangeability of parts among companion models, and also among
models of the standard Continental aircraft engine line.

IF THE APPLICATION FALLS WITHINi
POWEP W(LL 00 H J WELL

PE-200 ()
B3cyl. 250 hp. WRITE FOR COMPLETE INFORMATION

-icr fgaL~ Rii o MUKG N MIHIA



. . . and where

fits in this picture



1E C)I
,Tc fi st line of defense

This is the story of how
the U.S. Air Force developed

a 1500-mile ballisticmissile:

America's top team of scientific, industrial and military minds has produced one of the world's most
potent weapons. Its name is Thor. This missile can rise to an altitude of several hundred miles . .. re-
enter the atmosphere and hit a target within the destructive circle of its nuclear warhead.
Thor's capabilities are not news. They have been proved in a test program reaching from Holloman Air
Force base in New Mexico to the desert wastes of California and Cape Canaveral, Florida.
Today, Thor is being produced in volume for deployment to prepared bases overseas. Thor is America's
first line of defense ... and it is ready now!

AC builds the intricate guidance system which controls the Thor in flight and directs it to its target.
It has proved its capabilities many times over. The AChiever, in fact, has a successful history of flight
testing that is second to none! What's more, this inertial guidance system has advantages that are
unique. It is accurate ... lightweight ... completely self-contained. Nothing can jam it ... no known
interference, natural or man-made, can deter it from its course.
Most important of all-the AChiever is in volume production now! All of AC's and General Motors'
technical know-how, facilities and trained personnel are available to support this program.
If you are a graduate engineer with experience in mechanical or electrical engineering-and, if you are
not now a member of the armed forces-write the personnel section of AC in Milwaukee.

AC SPARK PLUG * THE ELECTRONICS DIVISION OF GENERAL MOTORS
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MAKING MISSILES MISS...TO SA VE YOUR LIFE

Missile warfare may never come ... countermeasures exist today. Others are being perfected.
BUT IF IT DOES - then what? Still others are being started from scratch-to be ready for
Is there something we can do to stop, deflect or destroy whatever tomorrow may bring.

an enemy missile screaming down from outer space - at Many tools-many skills
a speed that staggers comprehension-carrying a warhead Manytools-manyskills
that can obliterate its target? Manytools are being used- radar, infrared, chemicals,

We've only a few minutes to act. Can we send an elec- others.Manyskills are required- inphysics, metallurgy,
tronic bullet into its computing, calculating brain? Can we astronautics, aswellas electronics.And thousandsofIT&T
blind its radar eyes? Can we throw a meteroic roadblock technicians and artisans areworkingin thesefields.
in its path? Can we fool it into committing suicide? This isone ofthe big assignments theDepartment of

The answers are found in secret devices and systems DefensehasaskedIT&Ttotackle.Guidingandcontrolling
called "countermeasures"-designed to make missiles miss. our missiles is another. Testing and launching them, too,

and building communications between missile facilities.
Electronic countermeasures. Other kinds, too The Air Force has even turned over to IT&T the all-impor-

Many brilliant minds are working on tant job of operating and maintaining
the problem - including top scientists the Distant Early Warning radar net-
and engineers at IT&T who have been work in the Arctic, (the "DEW LINE").
researching, devising, inventing...for Perhaps the missiles will never
more than 15 years. Today, no less come. But if they do- countermeas-
than 156 engineers at one IT&T labo- ures will be needed to make them miss.
ratory alone are working on counter- . . the largest American-owned world-wide IT&T is working day and night to make
measures and nothing else. electronic and telecommunication enterprise, sure the countermeasures will be

with 80 research and manufacturing units, 14This much can be told. A number of operating companies and 128,000 employees. ready.

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

FARNSWORTH ELECTRONICS COMPANY * FEDERAL ELECTRIC CORPORATION -FEDERAL TELECOMMUNICATION LABORATORIES * FEDERAL TELEPHONEAND RADIO
COMPANY * IT&T COMPONENTS DIVISION . IT.T INDUSTRIAL PRODUCTS DIVISION - INTELEX SYSTEMS. INC. . INTERNATIONAL STANDARD ELECTRIC CORPORATION
KELLOGG SWITCHBOARD AND SUPPLY COMPANY * ROYAL ELECTRIC CORPORATION * AMERICAN CABLE & RADIO CORPORATION * LABORATORIES AND

MANUFACTURING PLANTS IN 20 FREE-WORLD COUNTRIES



Talking space technology at Chicago, left to right, Maj. Gei. Bernard A. Svhriewer, AFA' John P. IlfenebIN, Kraft Ehricke.

Chicago, Oklahoma City are Sites
of Space Age Conferences

HE unfolding space age and the of Air Ffoep r a step-by-step

leading role the Air Force will program of space efforts geared to
take in the new era were the putting a man into space by the early

themes of two heavily attended AFA 1960s.General Schriever said that to
events in May: The Chicago Missile gain needed medical knowledge for
Age Conference, sponsored by the safely putting a man into orbit, miceIllinois Wing, with the cooperation of ouldrideinmissilenosecones"until
the Chicago Association of Commerce astepbystep,ve havelearnedlenough
and Industry, and the "Frontiers of E to put a man into space."
the Space Age" Conference in Okla- The BMD Commander also officially
homa City, sponsored by the Frontiers announced to the Conference that an
of Science Foundation, with the co- 'r Air Force Thor IRBM had flown 2,400
operation of the Oklahoma City AFA nautical miles, and that the Atlas
Squadron, Oklahoma Department of ICBM which has been tested over
Education, Oklahoma City Public ranges up to 600 miles, will be flown
Schools, and the Oklahoma City its full 5,500 miles this year.
Chamber of Commerce, and sparked On Air Force plans to shoot missiles
by USAF's Oklahoma City Air Mate- to the vicinity of the moon as probes,
riel Area, whose Commander, Maj. he said the Thor-Able combination
Gen. T. P. Gerrity served as host. Both planned for such probes would pro-
events were stimulated by AFA's Na- vide valuable information on the still
tional Jet Age Conference program. knotty reentry problem. The General

Speakers at the Chicago Confer- added that such data should lead to
ence, which attracted more than 1,000, long-range missiles capable of moving
included Maj. Gen. Bernard A. at greater speeds in the final seconds
Schriever (see page 94), the Ballistic FittingspaceagethemeatOklahoma of flight.
Missile Division Commander, who told City Conference-USAF's Thor I111M. (Continiue1 oi following pag(')
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SPACE AGE CONFERENCES CONTINUED

1 .4

Lt. Gen. C. S. Irvine, Deputy Chief of Someofthe6,000OklahomaCityounger generation who attended the Fron-

Staff,USAF,addressedOklahomameet, tiers of the Space Age Conference in that city. AFA cooperated in arrangements.

The Oklahoma City Conference, an The biological aspects of spaceflight

event-packed, one-day meeting and were covered by an Air Force team of

exhibition, was designed to acquaint three medical experts: Brig. Gen.

high school science students with the Don Flickinger, Director, Directo-

vast new space age and their stake in rate of Life Sciences, ARDC (see

it. It was held at the city's Municipal page 97); Col. John P. Stapp, Chief,
Auditorium and attracted more than Aero-Medical Laboratory, Wright-Pat-

6,000 youngsters from 234 schools terson AFB, Ohio; and Lt. Col. David

throughout the state. G. Simons, Chief, Space Biology

Opened officially by Oklahoma City Branch, Aero-Medical Field Labora-

Mayor Allen Street, the program tory, Holloman AFB, N. M.

started wvith ceremonies in which Lt. Gen. Clarence S. Irvine, USAF
Douglas Aircraft President Donald Deputy Chief of Staff, Materiel,
Douglas, Jr., presented the Douglas addressed the Conference luncheon

Thor IRBM missile to the Air Force. meeting on education for the space

Acceptance was by Maj. Gen. Bernard age. He was introduced by Maj. Gen.

A. Schriever. The morning session Thomas P. Gerrity. Presiding at the Rapt youngsters examine USAF man-

heard remarks by Dean A. McGee, luncheon was Frontiers of Science in-space display, part of large exhibit.

President of the Frontiers of Science President McGee.
Foundation of Oklahoma, Inc.; Roland The afternoon session was devoted Dorothy M. Simon of Avco. Space

V. Rodman, General Chairman of the to technical aspects of spaceflight and age educational training was discussed

meeting; and Gill Robb Wilson, for- the need for training to meet space- by Ramo-Wooldridge's Dr. Reuben

mer AFA Board Chairman and editor age problems. General Chairman Rod- Mettler, associated with that com-

and publisher of Flying Magazine. man presided and Frontiers of Science pany's Space Technology Laboratory.

General Schriever addressed the Board Chairman E. K. Gaylord key- Final event was the evening's ban-

large teen-age audience on ballistic noted. quet, featuring an address on "Keep-

missile progress. He was followed by George P. Sutton of North Ameri- ing Our Feet on the Ground in the

Krafft Ehricke of Convair, who out- can Aviation covered rocket-engine Space Age," by Lt. Gen. E. R. Que-

lined principles of spacecraft and design problems, and fuel and mate- sada, USAF (Ret.), and a panel dis-

methods for man-in-space operations. rial approaches were outlined by Dr. cussion, chaired by Gill Robb Wilson.
Thousands of the science-minded

high schoolers who attended the Con-
ference were attracted to the spaceags
displays in the Municipal Auditorini.

including exhibits on man in spac,.
human factors research, rocket ca
sules that have carried mice into spa(
the "Mars jars" in which Air For
biomedical specialists have cultivat
bacteria under conditions approxim
ing those on the red and green plai
space suits of today and tomorrow,
ionic drive motor, a full-scale mo<

of aFar Side missile, and amodel
Ted C. Findeiss, Oklahoma Wing Commander; Lawrence E. Leffler, Oklahoma the g a that Clel Simosl
City Squadron Commander; Col. Hardin W. Masters, USAF (Ret.) Regional Vice the gondolathatColonelSimons
President, check over plans with Frontiers of Science's Roland V. Rodman. in project Manhigh.-END

66 AIR FORCE Magazine * July 1952



Nowthemostpowerful 
AREA defen-

sive weaponin production, the United

States AirForce BOMARC interceptor

missile, built by Boeing, is being fur-

ther improved.

New,advanced terminalguidance by

Westinghouse will assist in the capabil-

ity of BOMARC II to destroy attacking

enemy missiles or aircraft at rangesof

400milesaway frommajor citiesand

population centers-the largest AREA

of protection in the free world.

Westinghouse
AIR ARM

DIVISION
BALTIMORE J-86005



Many people, expecting a different
angel, have seen this one from chin deep in water, from a
storm-tossed raft, a sinking boat, or from a stretcher on the
edge of a frozen Greenland fjord. Who these troubled people
are, or where in the world they come from matters not. All
that matters to the USAF Air Rescue Service is that they are
in distress. Even weather matters little to these airforce men
who have dedicated their lives to others. To make a rescue,
they have often landed in water so rough, they were forced to



taxi their Grumman SA-16 Albatross back to shore, once
through 12 miles of 10 foot high waves.

In the world today, 44,250 people are living proof of the
Air Rescue Service motto: That Others May Live. To these
people and their kin, the USAF has demonstrated that the
United States is a good neighbor and friend.

GRUMMAN AIRCRAFT ENGINEERING CORPORATION
RETHPAGE * LONG ISLAND * NEW YORK



products that SEE

by themselves. .

gives the Crusader EYES!

... Airborne Radar
The APS-67 Airborne Radar...designed

and developed by THE MAGNAVOX COMPANY
gives eyes that see by both day and

night to the Crusader.

The APS-67 delivers the utmost in performance
and reliability for this Navy Fighter

... clearly demonstrating
THE MAGNAVOX COMPANY'S ability to produce 4

and work as a sub-contractor on a
complex electronics project.

THE MAGNAVOX COMPANY

FORT WAYNE. INDIANA

COMMUNICATIONS RADAR DATA HANDLING ASW MISSILES



________________RESERVE AND AIR GUARD NEWS

AFA's Air National Guard Council long ago concluded Brig. Gen. Paul Zuckerman, Reserve Council Chairman,
that the Guard, with its thousands of highly trained tech- reported to the Board that his group was on record in
nicians, could handle the Bomarc mission. The Air Reserve strong support of a separate budget for the Air Force
Forces Functions Review Committee-the Stone Board- Reserve. The Reserve Council urged the Association to
also reached this conclusion in February 1957. And an encourage necessary legislation.
ARDC study group last July indicated that the Bomare The Council also urged the Association to stimulate
weapon system is well suited to the ANG technician pro- legislation to provide retention compensation to the Reserve
gram (see Ready Room, December '57 and June '58). airmen.

More positive Air Staff thinking in this direction was Their plan would provide $210 to Reserve airmen com-
stimulated last month by a memorandum from Vice Chief pleting three successive "satisfactory years" in the active
of Staff Gen. Curtis E. LeMay, which said, ". . . it is the Ready Reserve. Payment of $50 would be provided upon
desire of the Air Force to provide Air Reserve components completion of the first "good year"; $70 upon completion
with the most modern and up-to-date equipment consistent of the second consecutive "good year"; and $90 upon
with Air Force requirements and capabilities. completion of the third consecutive "good year." The plan

"Along this line it is intended that we investigate the also proposes that, upon completion of a three-year cycle,
Air Reserve Technician portion of the Reserve components airmen may then enter upon another three-year cycle,
for utilization in the Bomarc program." with the respective amounts to be increased by $10 for

The LeMay memorandum, directed to the Commander each completed cycle.
of the Continental Air Command; the Chief of the Air Proposing that the mission of the Air Force Reservist in
Division, National Guard Bureau; and appropriate Hq. the "Center Program" be augmented to include training
USAF Staff Agencies, outlined several areas of interest for for a civil defense type assignment as a secondary mission,
such an investigation and "proposed" that a meeting be the Reserve Council asked the Association to request the
held at Hq. USAF on June 17 to "jointly explore. . . these Air Force to study the feasibility of such an idea.
items of interest." Brig. Gen. Don Strait, Chairman of AFA's Air National

Addressing the Aviation Writers Association annual con- Guard Council, reported to the Board the Council's grati-
ference in Houston, Tex., Gen. William E. Hall, CONAC fication with the recent interest by top Air Force officials
Commander, said that the character of interceptor missiles in the utilization of Reserve Forces. In keeping with its
may be such that the sites could best be manned by Re- policy of staying abreast of advance weapon systems
servists in their home towns, or by a combination of Reserv- programs, the ANG Council will visit Eglin AFB early
ists and Regulars. "It is entirely possible that there will be in September for the purpose of viewing a Bomarc site
psychological factors concerning such an operation that and discussing the operation of Bomarc with personnel
can be better met by Reservists than by members of the presently in training on this new weapon system. ANG
active force," General Hall suggested. Council members also hope to attend the Air Warfare Sys-

* * * tems Orientation Course at Maxwell AFB early this fall.
AFA's Air Reserve and Air National Guard Councils met Strait also advised that, in view of feasibility studies

in Dallas on May 23 in conjunction with a meeting of recently concluded on Century Series aircraft and the
the Association's Board of Directors. (Continued on following page)

Navigation team captains whose teams participated in CONAC's Miani International Airport navigation meet Aere con-
gratulated by Brig. Gen. J. M. Chappell. Left to right, Maj. George McInerney, First Air Force; Maj. Harry Irwin,
Fourth Air Force; Capt. James Murphy, Fourteenth Air Force; Maj. D. Goldsmith, Fourteenth Air Force. Captain Murphy's
8507th Navigation Training Squadron, Hensley Field, Tex., won the meet and Captain Murphy is shown accepting award.
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Member. of the Ithli AC, Pennsyilania ANG, put on fire-fighting demionstration as part of Armed Forces Day show.

THE READY ROOM CONTINUED

Bomarc, the Council was preparing specific conclusions New Haven, Conn.; Richmond, Va.; Trenton, N. J.; Akron,
and recommendations for consideration by the President Ohio; Yorkville, N. Y.; South Bend, Ind.; Rock Island, Ill.;
and Board of Directors as part of the Association's over-all Green Bay, Wis.; and Flint, Mich.
statement of policy to be announced at the annual Con- Revised manning criteria for Air Reserve Center and
vention in Dallas this September. unit strength criteria for Reserve groups and squadrons

Both Councils reaffirmed their support of amendments will result in a decreased requirement for permanent party
to ROPA (see Ready Room, June '58). Last month, Rep. support.
Overton Brooks of Louisiana introduced H.R. 12304, a bill The standard composition of each Air Reserve Training
to amend ROPA which has the identical amendments con- Wing includes five officers, seven airmen, and three civil-
tained in S. 3240, the bill formerly submitted by Sen. ians. The total of 240 manpower spaces required for the
Margaret Chase Smith of Maine. AFA President Pete sixteen new Wings will be provided from within the cur-
Schenk has advised the Chairman of the House Armed rent resources of the individual training program.
Forces Committee and the Chairman of the Senate Armed Air Reserve Training Wings will be located at or near
Services Committee of AFA's support of these two existing Air Reserve Flying Centers so that military trans-
bills and desire for immediate legislative action. The De- portation can be used for visiting and inspecting assigned
partment of Defense "Omnibus" bill, containing twenty- Air Reserve Centers. The Training Wings will occupy
eight amendments to ROPA, has finally been coordinated existing facilities at ARFCs, Air Force bases, or ARCs.
by all military departments and is being reviewed, at this These unit changes will neither increase manpower
writing, by the Bureau of the Budget before submission spaces nor reduce the number of authorized Reservists
to Capitol Hill. training at the specific locations. Civilians affected by the

* * reorganization will be given the opportunity to transfer to
A major reorganization of the Air Reserve Center non- new locales.

flying training program becomes effective this month. Six- Under the new training program, CONAC's Fourth AF
teen newly activated Air Reserve Training Wings will at Hamilton AFB, Calif., will have three wings supervis-
have supervisory control over eighty-two Centers under ing seventeen Centers. The Tenth AF, at Selfridge AFB,
CONAC's three numbered air forces. Mich., will have six wings and twenty-six Centers, while

Until now, the three air forces had supervised ninety- the Fourteenth AF at Robins AFB, Ga., will have seven
three Air Reserve Centers throughout the country. These wings and thirty-nine Centers.
Centers in turn trained Air Reservists of 1,000 Reserve A marked improvement in the Air Reserve nonflying
units. This organizational structure resulted in excessive training program will result from the reorganization, both
supervisory control problems for the widely dispersed air USAF and CONAC officials feel.
forces because of the many units involved and their wide * *

variety of missions. The average Ready Reservist and Air Guardsman will
The inactivation of CONAC's First AF at Mitchel AFB, receive an increase of up to eleven percent for officers and

which supervised Air Reserve training activities in fifteen 9.2 percent for airmen with over two years of service,
northeastern states, further compounded the problems. under the new pay raise effective June 1.

With the new program, eleven Air Reserve Centers, A special provision in the new bill also benefits Reserv-
eight groups, and fifty-six squadrons have been redesig- ists returning home from active-duty tours. Previously,
nated or relocated. No training locations will be eliminated travel pay could not be paid until it "was performed"-
as a result of the reorganization. At each installation that is, after arrival at home. Under the new bill, travel
where an Air Reserve unit has been discontinued or re- funds would be paid before beginning the trip.
located, Reservists will be reassigned to existing units at * * *

the same location, or an Air Reserve flight will be activated. A proposed bill in the House of Representatives would
Elimination of the eleven Centers was based on relative allow Reservists who are post-Korean War veterans to re-

productivity and distance from other Centers. The follow- ceive educational benefits, regardless of whether they
ing have been discontinued: Altoona, Pa.; Dayton, Ohio; served during peacetime or war.-END
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Airborne and ground communication equipment

MILITARY with more channels and greater reliability
Immediately after World War II the military services set equipment specifications
for a shift from VHF to UHF airborne and ground communication. Several com-TRNpanies participated in a design competition. Collins equipment was accepted. And
today the Collins designed AN/ARC-27 Airborne Transceiver and the AN/GRC-27RLU IREME ground complement, each with 1750 channels, are standard for military service.
Under the multiple source production program, contracts have also been awarded
to ofher companies; however, the original design and development work was done
by Collins. Collins'new developments in UHF include a more powerful and compact
airborne transceiver, the ANARC-52, and two compact transceivers for vehicles
and small vessels, the AN/VRC-24 and AN, URC-9.

FULFILLED BY CREATIVE LEADER IN COMMUNICATION
COLLINS RADIO COMPANY, Cedar Rapids * Dallas
Burbank * Seattle * Miami Washington New York

Thousands of AN/ARC-27 transceivers (above) have flown in Navy
and Air Force aircraft. Ground complement, AN/GRC-27 (left)
can be installed in transportable shelters for tactical applications.



"Black Boxes" Notwithstanding...

Man Is Here to Stay
Lt. Gen. Donald L. Putt

The faith that man himself is the only "ultimate weapon" is firm with Lt. Gen.
Donald L. Putt, retiring as the Air Force's Deputy Chief of Staff for Develop-
ment. He spoke his mind eloquently on this subject in a recent speech to the
Aviation Writers' Association at Houston, Tex. An important excerpt follows:LOOKING into the future there is one thing I feel more stopping points. I suppose we must be prepared for

certain about than any other. That is about man. I do interplanetary derelicts on Halley's Comet type orbits.
not believe there will ever be a gadget of any kind A powerplant failure during a spaceflight means that

perfected that will totally replace man. Regardless of the the vehicle becomes another planet and orbits in the
great advancements made in the past few years and antici- solar system like the Earth. We will probably have to
pated in the future, electronic black boxes will never be change our Air Sea Rescue Service to an Air Force Inter-
able to think like a man. planetary Space Rescue Service.

Guided missiles will supplement but never totally re- During the era of satellites, both manned and un-
place manned weapon systems. The first space vehicles manned, communications and weather forecasting, or even
will be unmanned until we get a firm grip on space's weather control, will reach an advanced stage.
problems and the solutions. But we will always have a Weather forecasting may become such an exacting
need in later models for a man on board and in command. science in the satellite era that with instantaneous com-
However, despite all the great advances in science and munications people could be warned even in advance of
technology man remains our great problem in the inte- specific tornadoes or cyclones.
gration of man and machine-whether man is in control With some form of weather control it might even be
on the ground or in the air. Through sixty centuries of possible to modify severe weather at its beginning.
recorded history our store of knowledge has steadily im- Weather control could be most helpful and dangerous.
proved until we are now in the actual attainment of some Such control would have to be on an ironclad international
very important steps in equipment. However, we have basis. Imagine the havoc that could be raised if one
made little improvement in man himself. Some people nation could control the weather over another nation and
may feel that Julius Caesar's man was superior because, use it for either economical or military purposes.
in those days, attrition cut down the weak. In our genera- Last, but not least, electronics of the future will bring
tion we have seen many services provided to man which us air traffic control that will make possible aircraft travel-
allow him to live a more full life and to make a more ing on invisible radar beams that will guide them safely
real contribution to his fellow man. Who knows but that and accurately through the dense air traffic from one
exploration of space and other planets in the future may point to another. Such future electronic control will pre-
not lead to a much greater knowledge that would im- vent the unfortunate air collisions we have had in the
prove man himself? It is possible. recent months as well as avoid other accidents during

In the field of propulsion there will be tremendous approaches in weather. But, as I said before, there will
strides probably never dreamed of by the average citizen no doubt be a man aboard and in command.
of today. Present engines and means of propulsion will In conclusion, I want to stress that regardless of what
be superseded by more efficient or more effective devices the future has in store in military applications we will
in the future. In particular, propelling devices depend- continue to have mixed weapons and strategy in the mili-
ing on photon or ion fields for propulsion look very prom- tary services. Relying on a single type of weapon will
ising. Vehicles boosted away from the Earth with million- make an enemy's defensive problems so much easier that
pound rocket engines could continue with photon or ion he can concentrate on his offensive forces. Both manned
field type propulsion as far as the field persists and this and unmanned weapons of various types will continue in
should cover our solar system. the arsenals of the world's military powers. However, we

In the meantime, nuclear propulsion should come into will never have an ultimate weapon.-END
its own not only in weapon systems within the Earth's
atmosphere and space but no doubt in the commercial
aviation field. ABOUT THE AUTHOR

There will be much activity in space in the fairly near A native of Ohio, General Putt received his commission
future. Military activity in the cislunar areas will come in the Air Corps in 1929. He has served as a test pilot,
first. In fact, this is already pressing upon us. However, in engineering posts, and in military intelligence during
in time, the civil use of space will come into its own and his long Air Force career. In 1953, he was named ARDC
we will see space used, enjoyed, exploited, and possibly commander and assumed his DCS post in 1954. Recipient
even taxed. When man once goes beyond our moon he of innumerable honors, he holds a B.S. from Carnegie
is entering a very large area without much in the way of Institute, an M.S. from California Institute of Technology.
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Tech Talk
North American Aviation has rolled

its new Sabreliner (see cut) off the
assembly line ahead of schedule. The
jet utility trainer was designed and
manufactured at North American's ex-
pense to meet an Air Force require-
ment for a combat-readiness trainer.

The twin jet will be powered by
two General Electric J85 engines.
It can fly nonstop halfway across the
United States and operate for one-
third as much per nautical mile as
such prop-driven, twin-engine aircraft
as the C-47 and B-25. In addition to
a pilot and copilot, it will carry four *W
passengers. Top speed is 575 mph.

In these days of mid-air collisions
it is interesting to note that the Sabre-
liner has been built to comply with
Civil Aeronautics Administration reg-
ulations. It has an extra wide wind-
shield to give the pilot visibility for
maximum flying safety under all traf- North American's new utility jet trainer, the Sabreliner, has a top speed of
fic conditions. 575 mph. It has a wing span of forty-two feet and a gross weight of 15,320 lbs.

Scientists have become more and
more concerned with heat as the cur-
rent crop of supersonic aircraft and
ballistic missiles evolves. Today there
are many special test instruments de-
signed to produce heat in the search
for solutions. Similarly there is lab- 4_4
oratory equipment designed to test 4

and develop materials, under intense
heat, for future use in aircraft and
spacecraft. Shock tubes and plasma
jets are two of them. It is interestig
to note that the world's largest solar
furnace will begin taking shape near
Cloudcroft, N.M., soon, to do research
in this field for the Air Force. J. W.
Fecker, Inc., Pittsburgh, Pa., designed
and developed the optics and servo
controls for the furnace.

Solar scientists predict that the heat
generated by this furnace will be ap-
proximately eighty percent of that Model of the world's largest solar furnace. Heliostat (right) reflects sun
present on the surface of the sun. onto focusing mirror which concentrates energy in a 7,000-degree "hot spot."
Temperature at the focal point will
reach as high as 7,000 degrees Centi- Advantage of this furnace is that The Coming Glass Works, Corning,
grade, depending upon the nature of heat can be controlled into a specific N.Y., famous for its artistic Steuben
the sample. This heat is concentrated area. The heat produced is pure as glass, and more recently for its Pyro-
into a five-inch circle. It can boil opposed to that of other sources of ceram contribution to guided missile
tungsten, platinum, carbon, and can heat which introduce the byproducts nose cones, has been awarded a con-
punch a hole through any material of the fuels they burn. The solar tract to develop high-temperature
known today. Shutters in the giant furnace is economical. Once con- windshields for supersonic aircraft.
attenuator, similar to venetian blinds, structed it is cheap to operate. Under The three-year development contract,
can open and close in one-half second contract with the Air Force, the solar negotiated at Air Materiel Command,
to control the sunlight and the amount furnace will test materials going into calls for fabrication of windshields
of heat. The parabolic focusing mirror future missiles, spacecraft, and nu- that will withstand continuous use at
is 108 feet in diameter while the clear reactors. The furnace will also temperatures of 850 to 900 degrees
heliostat is 151 feet wide and is permit the study of heat radiation Fahrenheit.
mounted on railroad tracks so that it such as that in a nuclear blast with- Corning will have to develop new
can be moved to capture and reflect out the danger of radioactivity. Fecker techniques for shaping, laminating,
the sun's rays onto the mirror (see cut). manufactures optical instruments. (Continued on following page)
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TECH TALK -CONTINUED

and mounting both curved and flat tect the vital instrumentation or war-
windshields. The glass will be ground head to complete its mission success-
and processed for high strength, and fully.
coated with an electricity-conducting Both General Electric and Avco Re-
film to act as a deicing and defogging search Laboratory are making ad-
agent and to reflect solar infrared vances in nose cone developments.
radiation. The operating-temperature There are many roads open for im-

range called for in the contract is provement of the present production
about double the limit of glasses used nose cones. Aveo is working with
in standard windshields. Corning looks beryllium to fabricate nose cones.
to the engineering knowledge gained Copper is being used for the heat sink
in this study to be applicable in the nose cone of blunt shape. Plastics and
future to glasses capable of operating ceramics are still other approaches.
at temperatures up to 1,800 degrees Avco is studying magnetohydrody-
Fahrenheit. We might add that this namics for its application to reentry
could contribute much to manned "drag" devices. All of these efforts to
spacecraft. Air Force apparently has improve the nose cone and solve the
reached the point in heating problems reentry problem will contribute to
where special heat-resistant wind- manned spaceflight.
shields are mandatory.

Atlantic Research Corp. announced
Reentry continues to pose the most that it has developed two solid-propel-

serious problem to successful bal- lantrockets for separating stages of
listic missile development, particularly theThor and Atlas ballistic missiles.
ICBMs. Progress in this complex area, Atlas nose cone configuration is still In multistage rocket systems, such
however, is being made, as evidenced classified but first photographs give "retro" rockets fire when the stages to
by the first photographs of the Atlas some indication of size and complexity. which they are attached burn out,
nose cone, released by General Elec- retarding it to assure a clean separa-

tric. Configuration of the cone is still dense atmosphere. Collectively, these tion from the next stage. Both of At-
classified but the blunted shape shows events are evidence of progress-but lantic Research's new rockets are pow-

that the high-drag-to-weight design the problem remains. ered by the company's "Arcite" solid
(see cut) seems to be the most promis- Essentially the problem of reentry propellant. The company is subcon-
ing approach. General Electric is starts when the nose section is sep- tracting from Convair and Douglas.
prime contractor on both the Atlas arated from the ballistic missile at ex- Atlantic Research developed the

and Thor ballistic missile nose cones. treme altitude. On its plunge down- 4.8-inch PET rockets which separated

News of the recent recovery of ward it enters denser atmosphere at the final stages of the Vanguard

Army's Jupiter nose cone is an addi- speeds of about 20,000 feet per sec- launching vehicle. The PET rockets

tional indication that the problem is ond, which creates a temperature of performed a second function in the

being licked. It should be pointed out about 15,000 degrees Fahrenheit in Vanguard as well. Two of these tiny
that this is the first such significant the shock wave preceding the cone rockets, mounted on the perimeter of

evidence. An earlier recovery of a and increases the nose cone tempera- a circular spin table, fired before sep-

nose cone announced by the Army, ture to 5,000 or more degrees Fahren- aration to impart ballistic spin to the

and shown by President Eisenhower heit. This occurs in something less final stage that kept the stage on its

on television, was only a scale model. than a minute and one can imagine course. This contributed to the so-

Equally significant were the twenty the stresses imposed as the nose cone perior horizontal release angle that

or more successful reentry flights hits this "brick wall." It is subjected launched the first Vanguard into the

made by the Lockheed X-17 ballistic to shock waves, vibration, melting, highly favorable perigee altitude of

missile which carried nose cones thou- thermal stresses, extreme unequal 407 miles in its orbit. Atlantic is a

sands of feet into space and then rein- pressures, and shearing stresses in its research and development firm.

troduced them at high speed into the brief reentry plunge, yet it must pro- -BOB STROBEL

The manned Lockheed F-104 Sturfighter (above right) the Starfighter set an official altitude record of 91,249
and the unmanned Chance Vought Regulus II missile have feet. Late in May the Navy's F4D-1 Skyray (above), built

marked similarities. Both are powered by General Electric's by the Douglas Aircraft Co., topped world climbing records

J79 jet engine, rated in the 15,000-pound thrust class, which in near-perpendicular climbs from a standing start. Five

enables them to operate in the Mach 2 range. An Air Force climb records, in increments of about 10,000 feet, were
F-104 broke the world speed record last May, setting the broken. The lowest was 9,842 feet reached in 44.39 sec.

mark at 1,404 miles an hour. Earlier in the same month while the highest goal was 49,212 feet in 2 min. 36 sec.

76 AIR FORCE Magazine * July 1958



.. speaking of

Missile Ground Support (I MOBILITY)

WE PROVIDE SINGLE RESPONSIBILITY
FOR ANY SIZE PROJECT

Whether it is highly complex missile surface handling equipment,
like the giant FMC-designed Thor transporter-erector and launching
base-or small, compact mobile missile equipment, FMC provides com-
plete capabilities with fully integrated facilities for the entire project.
Coordinated control of each phase of the job from design concept through
development, engineering and production, enables FMC to meet con-
tract delivery requirements-on schedule.

FMC's extensive experience gained in the field of mobile equipment
stems from over 17 years in designing and building more types of
military-standardized tracked vehicles than any other company in
America. Applied to missile ground support programs, this ability can
provide the answer to your mobile or fixed equipment requirements,
with important time and cost-saving economies.

To assure fully coordinated development and delivery of missile
ground support equipment, consult with FMC at the initial stage of
project planning.
Creative Engineers: Find stimulating
challenge at FMC's Ordnance Division.

THOR transporter-erector, launching
base and power trailer delivered by
FMC in just eight months-2 months
ahead of schedule -receives opera-
tional check-out.

U.S.-I FORCE PHOTO

HERE IS F .. , PO IO XEINE

HAWK REDSTONE
Mobile loader vehicle Tracked prime mover

BOMARC NIKE- NAVAHO
Erector-launcher and HERCULES Transporter-erector and
Decontamination system shippingand vertical access tower

storage containers

Putting Ideas to Work

FOOD MACHINERY AND CHEMICAL
CORPORATION

Ordnance Division
Missile Equipment Section 5-C

A 1105 COLEMAN AVENUE, SAN JOSE, CALIF.



RICKENBACK E
America's

ANY historians consider Capt.

Eddie Rickenbacker the great-
est air ace produced by the

American services. In Great Britain
he is highly regarded as an air fighter,
and his name is revered by those of
his old enemies still alive in Germany.

A man's personal greatness and his
degree of fighting skill are, of course,
relative. Much depends on the weap-
ons he uses and his theater of opera-
tions. Today a man may attain great-

At height of his glory, be- ness aboard a supersonic fighter armed
medaled Captain Eddie with rockets able to destroy an enemy
beams his famous victory a mile away. In World War II Ameri-
smile.Fromfamen can aces ran up their scores flying
war, the ace weton
to success in peace. 350-mph fighters armed with banks of

.50-caliber machine guns. But Ricken-
backer fought in an age that relied on
two rifle-caliber weapons, 100-mph
mounts, and a native ability to seek
out and destroy the target. Such re-
finements as radar, automatic sighting
oxygen equipment, and aerial cannon
were unimagined.

On the record, Rickenbacker scored
twenty-six confirmed victories in only
seven months of front-line flying-and
more than two months of this time he
was hospitalized after a mastoid oper-
ation. In combat Rick never suffered
a scratch. He was hailed as "America's
Ace of Aces," and received a string of
decorations, including the Congres-
sional Medal of Honor.

To Rickenbacker's great credit he
has never played the swashbuckling
hero. As a result, in some ways it is
difficult to record his war career. He
had little flair for the dramatic, never
wore the gaudy birdman garb.
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During World War I, as he was building record, "Rick" posed near the famed Spad.

Ace of Aces By Arch Whitehouse

Even now, Rickenbacker is some- some difficulty living his heritage of that day, had done well in the
thing of an enigma, despite the fact down. The family name had been American Vanderbilt Cup event, and
that today he heads Eastern Air Lines, "Richenbacher" and had been angli- Rickenbacker wanted to represent the
a pioneering and highly successful air cized to Rickenbacker. company on American tracks. But, un-
operation. Few World War I air heroes When Rick was twelve, his father fortunately for Rick the British fac-
made good in postwar aviation. Many died. The day after the funeral, the tory was converting to the wartime
aces came home after the Armistice boy's formal schooling ceased, and he production of aviation engines, so the
to wind up on the discard heap or to wangled a job with the Columbus deal fell through. Rick's trip wasn't a
face trouble in senseless Roman holi- Glass Co. by saying he was fourteen total loss, for during his stay in Britain
lays. Too many lacked the courage, and had working papers. He worked he caught the feel of the war, and at

or imagination, to face a difficult twelve hours a night, six nights a Brooklands, England's noted auto
postwar world. week, turning his weekly pay envelope track, he saw some of the activity and

Rickenbacker had little of the bois- of $3.50 over to his mother. A nearby training operations of the Royal Flying
terousness associated with the much- foundry offered him $6 a week, and Corps.
publicized hero. In this sense he was later a local shoe factory hired him at When the United States entered the
the antithesis of Frank Luke, the a $4 raise. Eventually he drifted to a conflict in April 1917, Rickenbacker
dashing balloon-buster who proved to garage where he was to have his first proposed that America form a special
be Peck's Bad Boy of the air over the brush with the internal combustion flying squadron composed of American
Western Front. Nor had Captain engine. That job was to influence his racing drivers. The plan was turned
Eddie the lighthearted savoir-faire of entire life. down by Washington but Army rep-
his fellow flyers, Elliott White Springs, Since his education had been lim- resentatives suggested to Rickenbacker
Doug Campbell, or Dave Putnam. ited, he took an engineering course that he give up his position as the
And the bulldog ruthlessness of Raoul through a correspondence school, and nation's foremost racing driver and
Lufbery would have been alien to by 1910 was proficient enough to become General Pershing's staff driver.
Eddie Rickenbacker. road test automobiles for the then- Rickenbacker thought the proposal

Daring but not foolhardy, Captain famous Locomobile Co. In those days, over carefully and decided to accept,
Eddie fought with the same cool in- even more than now, autos sold on as a means of getting overseas fast
telligence with which he administered their reputations for speed. Practically and possibly into combat.
his unit-the 94th "Hat-in-the-Ring" every company took aim on the ex- Once in France he found himself
Pursuit Squadron. He not only talked isting speed marks in such racing in a race against time. He argued his
the pilots' language but, thanks to his classics as the Indianapolis five-hun- way into flight training and after
racing-car background, was a better dred-mile race. Rickenbacker drove in winning a commission in January
mechanic than any of the squadron's three of the Indianapolis races, once 1918 took five and a half hours of
ground crew. But he had won me- pushed a Blitzen Benz to a record 134 instruction before being allowed to
chanical proficiency the hard way. mph. A prudent but fearless driver, solo. He was an apt pupil because of

Rickenbacker, born in Columbus, Rickenbacker became respected as a his auto-track experience. An amazing
Ohio, on October 8, 1890, grew up highly competent racer. judge of speed and distance, he had
with much of the reserve of a mid- When war broke out in 1914, Eddie the racing driver's inherent trick of
western boyhood. His parents were of happened to be in Great Britain on timing. And, because he was an out-
Swiss-German descent, and for months business with the Sunbeam Motor Co. standing mechanic, it was decided he
after the start of World War I, he had The Sunbeam, a popular racing mount (Continued on following page)
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RICKENBACKER CONTINUED

would make a good engineering officer A study of Rickenbacker's patrol and downed him. But not before the
at the Issoudun replacement depot. reports discloses that his victories were Albatros had fatally damaged Kurtz's

At Issoudun Rick was able to log the result of careful planning. Once plane, which spun out of control and
flight time in several types of planes. he spotted a quarry, he calculated the crashed in flames.
Oddly enough he hated violent acro- safest combat conditions. It took Timing played an important part in
batics in the air, but like many other longer, but these precautions paid off. Rick's fourth victory. He and Doug
new flyers, had to force himself to If Rick made a mistake during a fight Campbell found a pair of Albatros
spin and roll the fragile trainers of the he returned to his own side of the line two-seaters escorted by four Pfalz
day. He repeatedly applied for a trans- and flew through the necessary maneu- fighters over Mars-la-Tour. Rick and
fer to a combat outfit, and finally his ver again and again until he had mas- Campbell had a 2,000-foot advantage
persistence paid off and he was sent tered the problem. on the enemy planes. They moved
to an aerial gunnery school at Cazeau Six weeks of front-line flying passed into the sun and waited for the Ger-
where for the first time he climbed before Rickenbacker wrote his first mans to cross the Allied lines. Once
into a plane fitted with machine guns victory report. Then nearly another the Nieuports started their dive attack
and live ammo. He put in several month went by before he scored again, the Albatroses turned for home. The
weeks doggedly practicing on ground Till then, he was just another Air Pfalz escorts covered them until they,
targets or drogues fluttering from kite Service pilot. He had little color and were safe over Thiaucourt, and the two
balloons. was among the less spectacular per- Americans wondered what the next

One day he landed after a wearying formers of the 94th. His combat his- move would be.
gunnery drill, stared at the muzzle tory also shows that, by persistently The Pfalz pilots faked leaving the
cups of his guns, and muttered: "I can improving his acrobatic techniques, two-seaters, and Campbell rose to the
see that aerial warfare is actually sci- he gradually added the element of bait-and missed. But Rickenbacker
entific murder." From that day Rick- surprise to his attacks. But his first played it cozy and continued to stalk
enbacker strove to fly scientifically. victory provided a hint of what was the Jerry fighters. Both sides played

Early in March 1918, the tall Co- to come. this game cautiously, but when a lone
lumbus boy was posted to the nucleus Teamed with James Norman Hall, Albatros moved out of its formation-
of the 94th Pursuit Squadron, based Rick encountered a German Albatros again, obviously, as bait-both Rick
at Villeneuve. It was then headed by over Pont-i-Mousson. Waiting until and Campbell struck so fast the Pfalz
Maj. Raoul Lufbery, who had become Hall went up into the sun, Rick went pilots had no chance to intercept them.
an ace with the famed Lafayette Esca- headlong into what became suddenly Later Rickenbacker was given credit
drille. Others in the 94th included an enemy formation. Hall came down for the kill, though Campbell had fired

James Norman Hall (later, with out of the glare and made one Alba- a few rounds, too.
Charles Nordhoff, to write Mutiny on tros break right to evade him. Rick Rick became an ace on May :30
the Bounty and other novels), Hamil- anticipated the move and shot the 1918. His fifth victory came during an
ton Coolidge, Jimmy Meissner, Reed German down cold. Hall moved in escort show when two flights of Nieu-
Chambers, Douglas Campbell, and smartly to cover Eddie's tail. ports had gone out to bring in a for-
Harvey Cook. When Rickenbacker Rickenbacker was never happy mation of British two-seater bombers.
arrived, the 94th had lots of talent- about his second kill. He took off with Rickenbacker had asked permission to
but no airplanes. Reed Chambers, but they became go along as a free lance.

Another month passed, and gradu- separated in the clouds. Patrolling As the Nieuports approached the in-
ally the 94th was allotted a few over Toul, Commercy, and Nancy at coming de Havillands, they were sud-
second hand French Nieuports. Thus high altitude, Eddie came on three denly attacked from below. One Yank
equipped, they moved up into the Albatroses. Hoping they would cross scout fell away, out of control. Rick
Toul sector. into the Allied area, Rick stalked spotted the two Albatroses which had

Rickenbacker's first war patrol was them, but the German antiaircraft made the climbing attack and turned
flown with Lufbery. Nothing much of guns put a smoke marker on him so to intercept them. His first burst nailed
interest was logged, but Eddie saw he had to attack over the woods at one, and then, in a very un-Ricken-
some enemy balloons and caught the Montsec. Forgetting his normal cau- backer way, he hurtled on down to
pungent smell of antiaircraft fire. And tion, he went in too fast. He got his chase the other. This nearly caused a
he realized as never before that man, but in pulling out he lost much repetition of his lost-wing-cover epi-
combat flying was no romantic game. of his upper-wing covering and was sode, but he recovered in time to drive

Unlike the younger members of the fortunate to make it back to his own off another Albatros that was annoy-
94th, Eddie had no compelling desire line. ing Jimmy Meissner.
to roar over the lines to plaster the Rickenbacker's third victim, on May A short time later the 94th Squad-
Hun. He assayed the situation quietly 22, provided tragic drama. Again fly- ron turned in their dainty Nieuports
and concluded that he had learned ing with Chambers, Rick agreed to for the more rugged and faster-
very little in flying school. He knew, take a newcomer to combat, a Lieu- climbing but less maneuverable Spad.
by comparing his airmanship with tenant Kurtz, over the line to give By now his superiors recognized
that of Lufbery, that nothing he did him some experience. The Americans Rickenbacker as a very dependable
was easy, smooth, or instinctive. His met three Albatros D-IIIs, which at- officer, and he was made a flight com-
twenty-seven years warned him that tacked first. The three Nieuports mander. Now he had five pilots to
in combat his mind would be fully evaded the German scouts, turned the worry about, but he accepted the
occupied matching decision for deci- tables, and began chasing the D-IIIs added responsibility in good spirit.
sion and maneuver for maneuver with back toward Germany. Over Thiau- Those who served with him remember
his enemy. He would have to make court, Rick spotted one of the Alba- Rickenbacker for his leadership and
the right turns, loops, and chandelles troses making a climbing turn toward his concern for their safety. Had he
with the smooth precision of the bull- Kurtz. With a quick vrille (half-turn), been able to play the free-lance role
fighter. Rickenbacker got on the German's tail (Continued on page 82)
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guidance system experts
through -u c t training devices

The guidance system of a missile is critical to its purpose-without the system-
or without intelligent handling of the system's equipment there is no effective weapon

The military must train its "unskilled short-term" personnel to operate and
maintain this system-and the question arises . . . How?

Today ERCO is building training devices for this very project. A system which will
permit accelerated, highly specialized training for individual personnel
and teams assigned to the operation and maintenance of the guidance
system. These ERCO designed devices will quickly, and economically
permit the military to obtain skilled technical personnel with
maximum specialization on a minimum time basis-
or the term we use "effectivate*" the system. 00o-- 0 0 O O
If you are a contractor and you are in -- 0
need of someone to solve the problem of the 010
"Man-Machine Data Link"- contact us today. --

Our leadership in the creation of training devices
has been gained with field proven equipments.

Write to ERCO PLANT, Nuclear Products-
ERCO Division, ACF Industries, Incorporated,
Riverdale, Md., Dept. MT.

SYSTEMS GUIDANCE EMERGENCY
INDOCTRINATION RADAR PROCEDURE

EQUIPMENTS ------- FAULT
FAMILIARIZATION LN E S DETECTION

LAUNCHING LAUNCHINGAND INSTRUCTORSTRAJECTORY
PROCEDURE COMPUTERS CONSOLE

Effectively Activate

DESIGNED AND BUILT BY ME ,44C O
NUCLEAR PRODUCTS - ERCO. DIVISION QC INDUSTRIES. INC.. RIVERDALE. MARYLAND

AMERICAN CAR AND FOUNDRY * AVION * CARTER CARBURETOR * SHIPPERS' CAR LINE * W-K-M * ADVANCED PRODUCTS



RICKENBACKER CONTINUED

longer, he would doubtless have run seaters beneath. Rick's first burst put another on October 1, a Fokker and a
up an even more impressive score- the leader down in flames, though the Halberstadt the next day, and an
one that would have ranked him with rear gunner peppered the Spad. L.V.G. and a Rumpler on October 3.
the top German and British aces who The next day Rick had another He bagged another balloon on Octo-
had many more months to compile hairy experience. His flight was or- ber 9, a pair of Fokkers on the tenth,
their victories. dered to attack some balloons that a balloon on the fifteenth, a Fokker on

But Rickenbacker had other handi- were spotting for the opening of the the twenty-second, another the next
caps. Shortly after becoming an ace, Argonne drive. He had Cook, Cham- day, and still another pair of Fokkers
he caught a severe cold which resulted bers, Taylor, Coolidge, and Palmer on October 27. His last two victories,
in an ear infection. The ailment neces- with him. Rick's plan called for three bringing his string to twenty-six, came
sitated a mastoid operation, and as a Spads to take on one of the two bal- on October 30, when he downed an
result he was grounded until Septem- loons between Brabant and Dun. His enemy balloon and a final Fokker.
ber 14. He was out of combat more flight potted both balloons before Ed- Then came the Armistice. Ricken-
than fifteen weeks, and few who knew die himself could fire a shot, so he went backer took his homecoming and his
Rick's condition believed he would after another he remembered seeing hero's welcome calmly-and went back
ever fly again. However, once he re- near Damvillers. But it just wasn't into the automobile business. A com-
covered and got back into action, he Rick's day for balloons. He found pany was established to make a car
managed to score almost daily until someone else had already torched this called the Rickenbacker. On its radia-
the war ended on November 11. new target, so he slipped into a cloud tor shell gleamed the old 94th Squad-

It was during the St.-Mihiel drive to try to trap an unsuspecting Jerry. ron's insignia-the Hat-in-the-Ring
in September that Eddie finally got To his amazement he found himself trademark. It was a good car but pro-
back into stride. The weather was flying wingtip to wingtip with a Fok- duced at the wrong time, and Eddie
bad, but on the fourteenth, Rick and ker. They turned together, exchanged Rickenbacker found himself head of a
Chambers went over on a strafing shots, made a few maneuvers, and bankrupt firm.
mission and brought back some im- finally Rickenbacker scored with a He became President of the Indian-
portant information on the progress of long burst that raked the German's apolis Motor Speedway Corporation.
the battle. While across the German fuselage. and, while with the Cadillac Divi-
line they were attacked by members Almost immediately the Hisso en- sion of General Motors Corporation.

he was active in the company's pur-
chase of the control of Fokker Air-
craft. Fokker, of course, was tle
brilliant Dutch aircraft designer, Tom
Fokker, twelve of whose fighters Rick-
enbacker had shot down. Subsequent
General Motors took control of tl-
fledgling Eastern Air Lines, and
1934 Rickenbacker was made Gene
Manager. Four years later Rick<-
backer raised the money to buy En -
ern from General Motors, and today
he is Chairman of the Board and
General Manager of Eastern.

One episode, in 1942, during World
War II, brought Rickenbacker's name
dramatically back into the news. A

Captain Eddie and some of his fellow survivors enjoy first decent meal after plane on which he was a passenger
their harrowing twenty-one days on a raft in the Pacific during World War II. was forced down in the Pacific. Rick-

enbacker and six other survivors sat it

of Baron Manfred von Richthofen's gine on Rickenbacker's Spad began to out for a harrowing twenty-one days
"Flying Circus." By stunting their vibrate badly. He watched the Ger- on an open raft. Their story of cour-
heads off to escape, the pair not only man go down, then turned his atten- age and endurance, of unrelenting

broke clear but somehow cut off a tion to his own problem. He headed faith that they would be rescued, has
German Fokker and with a short snap- for home, but the engine continued to become a classic. And through this

shot, Rick shot it down. act up, and he barely made it. On ordeal, while the whole world waited

The episode for which Rickenbacker landing he found the German had for news, Rickenbacker, characteristi-

was to receive the Congressional Medal shot a piece off his propeller. cally, in his quiet way, once again
of Honor took place on September 25, And so the war went for Captain demonstrated the stuff of which he-

the same day he was named Squadron Eddie-a balloon on September 28, roes are made.-END
Commander of the 94th. On single
patrol over France, Eddie spotted ABOUT THE AUTHOR
two Halberstadts and was about to A veteran writer of aviation fact and fiction since 1927,
go after them when he caught sight Arch Whitehouse is a native of England who came to the
of five Fokkers directly above them. US at the age of nine. During World War I, he served as
Changing his course, he went up into ' 'a combat flyer, was twice decorated, and won a battlefield
the sun, nosed over fast, and caught commission. During World War II, he volunteered for
one of the Fokkers. Instead of zooming service and flew with the RCAF on North Atlantic patrols.
on to clear, he flew through the Fok- Later, he went into Normandy with a Navy LST and moved
ker formation and tackled the two- with the troops on to Paris. He has written several books.
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mation, and control systems * For greater reliability and superior performance
of the completed system * SpecifyCABLES by Pacific Automation Products,
Inc., andINSTALLATIONof cable, computers, instruments, controls, consoles, and
accessories by PAP's expert crew of installation specialists. * Complete factory
assembly of cable components, coordination of design and installation concepts
at the site, and placement of sole responsibility for system operation and valida-
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at test and launch sites of the great Atlas missile.
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YOU DON'T HAVE TO CRATEIT-
WHEN YOU AIR FREIGHT IT!

You can eliminate those expensive crating costs wide or worldwide! And Scheduled Airlines Air
when your shipments go via Scheduled Airlines Freight frequently costs you LESS than slow
Air Freight ... because the smooth flight does surface shipping methods.
away with the bumping, jarring and swaying of
old-fashioned surface shipping. There's less dam- For Example: A 200 lb. shipment of aircraft
age and pilferage, too! parts from Knoxville, Tenn., to New York City-
Speeding your shipments via Scheduled Airlines By the fastest surface shipping ....... $17.66
Air Freight reduces your storage and insurance By SCHEDULED AIRLINES AIR FREIGHT . $16.60
costs. Saves you days . .. sometimes weeks . .. in (Pick-up and delivery included in each case.)

shipping time. Just ONE government bill of lad-
ing is required over the routes of as many airlines For full information, call the Scheduled Airlines
as needed ... whether the destination is nation- serving your part of the country.

THE CERTIFICATED OF THE U. S. A.

AAXICO AIRLINES CHICAGO HELICOPTER AIRWAYS LAKE CENTRAL AIRLINES NORTHEAST AIRLINES RIDDLE AIR LIN'
ALLEGHENY AIRLINES CONTINENTAL AIR LINES LOS ANGELES AIRWAYS NORTHERN CONSOLIDATED AIRLINES SOUTHERN AIR\.-
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



F E WS
SQUADRON OF THE MONTH

w San Fernando Valley Squadron, Cited for

its publication,"Kiwi's Flight Log," a consistently fine bulletin which
sis at once an informational piece for the general membership and

S It an excellent tool in the Squadron's public relations program.

The 1958 Pennsylvania Wing Con- National Director Carl J. Long: to
vention, held at the Sheraton Hotel in Gill Robb Wilson, in the field of arts
Philadelphia, was highly successful. and letters; to Martin Decker, Presi-
The luncheon on May 10, the awards dent, Decker Corporation, in the field
banquet the same evening, and the of industry; to Dr. I. M. Levitt, Di-
"get acquainted" party the previous rector of Fels Planetarium, for his con-
evening, were all well attended, and tributions in science and medicine;
received good notice in the press. Un- to Frank N. Piasecki for his work in
publicized, but most gratifying, were rotary wing aviation; and to Middle-
the accomplishments of the two busi- town Air Materiel Area, for military
ness sessions on Saturday, May 10. aviation. Maj. Gen. George R. Ache-
In Pennsylvania the business affairs of son, Commander at Middletown, ac-
the Wing always take much of the cepted that award.
members' attention, but this year At the final business session Chester
there was an unusual amount of inter- A. Richardson, Pittsburgh, was elected
est and participation. Wing Commander for the coming

The annual judging of the Squad- year. Other elected officers included Maj. Win. Jones, Hensley AFB, Tex.,
ron "scrapbooks," compiled by each Joseph Dougherty, Philadelphia, Vice accepts AFA trophy from Alex Mor-
unit, gave the Pittsburgh Squadron Commander; Cliff Zipf, Pittsburgh, phono o lcn is nte1tAhonios for placing first in the 14th~uni, ge t AF Navigation Competition in Miami.first place and it received the $100 Secretary; and Robert Greene, Harris-
first prize. Newest unit in the state, burg, Treasurer.
Beaver Valley, was the runner-up, and The entire Convention committee,
received $60. composed of Philadelphia Squadron members came from the community,

Speaker at the luncheon was Wil- members under the direction of Sally SAC Headquarters at Offutt AFB
liam F. Hammil, Jr., Chief of Tech- Downing, Commander, deserves com- pitched in again in fine style, and
nical Services, Aviation Division of mendation for a splendid program. produced over eight hundred of the
Philadelphia. Using Philadelphia's total. Contributing to the enthusiasm
modern airport as his theme, Hammil Omaha's Ak-Sar-Ben Squadron has at Offutt was the challenge by the
spoke on the importance of modern announced the successful conclusion Ak-Sar-Ben Squadron, which offered
air facilities for forward-thinking com- of its annual membership campaign, to buy a $250 aluminum boat for
munities in the jet age. Robert A. under the leadership of Arthur C. every 125 memberships brought in by
Carr, Pittsburgh Wing Commander, Storz. Setting a goal of 2,000 mem- the Offutt membership team. These
presided. bers at the outset of the drive, Storz boats will be formally presented to

Principal speaker at the awards advises us that he has gone over this the base later in June, for the exclu-
banquet was AFA's President, Peter mark by at least two hundred-per- sive use of the SAC personnel sta-
J. Schenk, who spoke on AFA fac- haps even more. The full total won't tioned there.
ing the "Challenge of the Technolog- be known until after this issue goes This is the fourth successive year
ical War." Preceding the address, to press. the Omaha AFAers have staged this
five Wing awards were presented by While the great majority of the (Continued on following page)

V VI

AFA President Peter J. Schenk accepts Nebraska Wing check Pittsburgh Squadron's Falcons listen intently to Robertfor Space Education Foundation from Art Storz as AFA's Carr, Squadron instructor, during regular meeting of theFrank Sorenson, John Markel, and Walter Black look on. group, held after school at Hamilton Junior High School.
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AFA NEWS CONTINUED

A new and welcome member of the California Wing is US
Representative Clair Engle, who has joined the Chico
Squadron. Greeting him are Tom Mason, center. and Dr.
Harold Parker. Toi Mason heads AFA's Chico Squadron.

At right, taking a look at a model of the Philadelphia air-
port is AFA President Schenk. With him are Sally Down-
ing and William Hammil. Model was built by the Falcons.

drive, and it has kept the Squadron The annual awards banquet fea- retary; and Mrs. Tom Fehr, Covina,

at the top of the AFA units for that tured the presentation of a trophy to Treasurer. Final item on the agenda

for many years. Mrs. Fen C. Taylor, Woodland Hills, was the selection of Sacramento as the

an engineer, as "Airpower Woman of site for the 1959 Convention, and the

Delegates to the annual California the Year," and another to the San naming of Mrs. Eli Obradovich, Car-
Wing Auxiliary Convention in April Fernando Valley Auxiliary Unit as the michael, President of the Capital City

awarded to two high school teachers outstanding unit of 1957. This is the Unit,
850 scholarships to assist them in at- second year the unit has been recog- man.

tending an education workshop this nized, having been previously selected

summer. This is the program for which in 1954. A third award was presented Onin1 A, t 1udcnberg jSqud-

the Auxiliary Units decided to increase to Mrs. Bob Cummings, appropriately ron, Detroit, announced its first Civil

their individual dues last fall, ad- inscribed: "For her contributions to Air Patrol model airplane contest,
vises Mrs. Helen Dix, Tarzana, newly airpower through Bob." open to CAP cadets throughout the

elected Auxiliary President for Cali- In addition to Mrs. Dix, the other state. All entries were "U-line" con-

fornia. The teachers chosen were Glen officers elected included Mrs. Merle trolled, and the finals were held April
York, Culver City High School, and Henderson, Venice, Vice President; 27 in Grand Ledge, Mich. Four cadets,
Stanley H. Manro, Tulare High School. Mrs. John Beringer, Pasadena, Sec- including one girl, were chosen win-

ners in their respective classes.
On June 13, these youngsters were

guests of the Vandenberg Squadron
on a tour of Detroit, including a trip
to the Ford Motor Company plant.
They met Mayor Louis Miriani, were
the personal guests of the Selfridge
AFB Commander at a luncheon and
for a tour of the base, and then were
guests of honor at a banquet at the
Officers' Club that evening, where
their awards were presented to them
by Russell Lloyd, Vandenberg Squad-
ron Commander.

This is a fine program and deserves
a tip of the AFA cap to the Contest
Committee, composed of John Mort,
Mitchel Souligney, John Morley, and
Paul Marneef, all AFA Squadron
members.

Immediately following its 1958
Wing Convention, the California Wing
has announced its full program of
events for the next twelve months-
a fine start for AFA's biggest and most

Kanias City's Mohawk Squadroii spoiisored an ADC display in the Sear. Roebuck activestate.CongratulationstoWing
store for two weeks. Shown here looking it over are Dick Green, Vice Cdr.;
Sears's Superintendent Gilbert Clark; and Maj. Gen. Jarred Crabb, CADF Cdr. (Continued on page 89)
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GEVIC anew concept in miitary airborne computers

SMALL-0.8 cu. ft.-LIGHT-45 lbs.-with speed and
capacity to perform all computation functions for an
advanced fighter-bomber-this is one version of GEVIC,
General Electric'snew variable incrementdigital com- rogress/sOurMost/mpor/antProd
puter. GEVIC is based on General Electric developments rs
of new mathematical techniques and solid-state logic

LME elements. For information on how GEVIC and other com- G E N E R A L 0ELE CTRIC
Cco"PAKt puter developments can benefit your aircraft, missile, or

Abacas to other applications, send for new LMEE brochure...
,-4o "Computers... Abacas to Airborne." Write Dept. 6A LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT

- -FRENCH ROAD. UTICA, NEW YORK

A DEPARTMENT IN THE DEFENSE ELECTRONICS DIVISIO N



No wonder connecting airlines route

so many of their passengers via United.

United offers weather-mapping

radar on every plane. Luxurious Re('

Carpet* Service Oni D-s.

Exclusive DC-7 Custom Coach flights

with hot meals included in

the low fares. Convenient schedules

along a Main Line route

covering 80 cities coast-to-coast and

Hawaii, with over 800 flights each day.

*Red Carpet is a service mark owned and used by United Air Lines, Inc.



AFA NEWS CONTINUED

Commander Jim Snapp and his fellow months, when he travels on Society AiR FORCE Magazine, "The Space
officers on this excellent opening of matters, he will combine his trips with Weapons Handbook." National Direc-
a new year. AFA visits. This gives us a closer re- tor Hardin Masters has charge of this.

First event on the annual program lationship with the Society, which is . . . New York's Niagara Frontier
is a Wing Board meeting on June 14 AFA's junior affiliate, and allows us Squadron sponsored a most successful
in San Diego. Other Board meetings to work much more closely with our "Get Acquainted Night" recently,
are scheduled for Pasadena on No- Wings, Squadrons, and Flights. when more than eighty representa-
vember 8; Fresno on February 21, Ciccoli is a retired USAF lieutenant tives of the Squadron, the Wing, and
1959, and in Sacramento on May 1, colonel, having served most recently area aviation industries gathered for
1959. The November meeting will as Assistant Dean of the College of cocktails, dinner, and then heard
also comprise the annual mid-year Military Science at the University of Wing Commander Bud West outline
conference which has in recent years Maryland. He has been with the So- the airpower partnership of AFA and
grown to the proportions of a Wing ciety since January 1956, and, since the aviation industry. Chairman of the
Convention; while the Sacramento AFA and AAS maintain a close work- program was C. W. Walters, the
meeting will be held on the first day ing arrangement, Ciccoli is very fa- Squadron Commander.
of the 1959 Wing Convention, planned miliar with AFA problems and pro- -Gus DUDA
for May 1-3. grams, and has assisted us with sev-

eral conferences, conventions, and
Of interest to all AFA units is the like programs.

announcement made at the Dallas We welcome Chick to the staff.
Board meeting by President Schenk We think you will, too, when you
regarding the newest addition to the have an opportunity to shake hands
Headquarters staff. Louis J. "Chick" with him on one of the many trips
Ciccoli, Executive Secretary of the he has planned.
Arnold Air Society, has been added entional Jet
to the Organization Department, and CROSS COUNTRY .... When the
will assist in the many details of this new Civil Aeronautics Administration I.F.R. HOOD
operation. For approximately five Center opens officially in Oklahoma The Modern Method of Simulated in-
months of the year, while the nation's City on June 22, a "time capsule" is strument Flight for Conventional or let
colleges are closed for summer vaca- to be buried. Included among the Type Aircraft ........ $1.0
tion, Chick will spend full time on items to be sealed until June 1978, FRANCIS AVIATION
AFA matters. In the remaining seven will be a copy of the March issue of 8" Laesung.Me.

Make Your Reservations Now for AFA's 1958 Convention in Dallas
Three of AFA's major Convention HOTELS SINGLE DOUBLE TWIN SUITES

hotels, Statler Hilton, Adolphus, and ROOMS ROOMS ROOMS
Baker, are "sold out," except for a
few double rooms and some one-room ADOLPHUS SOLD OUT SOLD OUT SOLD OUT SOLD OUT
parlors at the Baker. Nice air-condi- BKRSLOU $70-20 SLDUT ONE-ROOM
tioned rooms are available atthoc BAKER SOLDOUT $7.00-12.00 SOLD OUT PARLOR SUITES
hotels listed to the right, as well as DALLAS $5.00- 7.00 8.00-10.00 $8.00-12.50 $16.00-24.00
the Stoneleigh and Melrose Hotels,
which are a short cab ride from the SOUTHLAND 4.50- 7.50 5.50- 8.50 6.50-10.50 16.50-17.50
other hotels. STATLER HILTON SOLD OUT SOLD OUT SOLD OUT SOLD OUTMore than 1,500 rooms and suites
have been reserved, and reservations TRAVIS 5.00- 7.00 8.00- 9.00 8.00- 9.00 15.00
are still pouring in. In order that you WHITEPLAZA 4.50- 8.50 6.00-10.00 6.00-12.00 15.00-27.00
won't be disappointed, we suggest
that you send your reservation request """"- "---" ""---------"---*
without delay. It is already evident HOTEL ROOM RESERVATION FORM
that AFA will use all of Dallas' first- AIR FORCE ASSOCIATION CONVENTION DATE
class hotel rooms.

Major Convention events will be NAMEI
held in the new Auditorium; AFA ADDRESS
business sessions at the Adolphus
Hotel; Reserve Forces Seminar at the CITY & STATE
Baker. HOTEL

The Dallas Hotel Association oper- HOTEI First Choice Second Choiceates AFA's Housing Office. All re- Low ( ) Average High
quests for rooms must be sent to the Type Room Desired Rate
following address: OTHERS IN Room_

AFA Housing Office ARRIVAL DATE & HOUR--

1101 Commerce Street DEPARTURE DA_ _

Dallas 2, Texas m .. . . .. .

AIR FORCE Magazine * July 1958 89



Force WB-50s exactly where they are The systems were developed for the

every flight second. Air Force (WADC). They are the re-
GPL auto-navigators give an instan- sult of an achievement comparable in

MW taneous and continuous display: magnitude to the breaking of the sound

Ground Speed and Drift Angle; Wind barrier: GPL's harnessing of the Dop-

One of GPL's ground speed and Speed and Direction; Longitude and pler-effect to air navigation.

drift angle measuring equipments, Latitude; Shortest Course-To-Destina- The benefits of these GPL systems

AN/APN-81, provides basic input in- tion; Steering Signal To Pilot (or auto- extend toeveryareaof flight. Their vast

formation to computers which tell Air pilot), potentialhasjustbeguntobeexplored.

ANY TIME, ANYWHERE, ANY WEATHER
One look and the pilot KNOWS. At a glance, he GPL systems have behind them many millions of

reads actual ground speed and drift angle, displayed operational miles in transcontinental, oceanic and

on his flight panel - automatically, accurately, and polar flight. RADAN systems herald a new era of

continuously. faster, safer, more economical civilian flight.
How? Through the famous RADAN* family of RADAN is ready and available now to everyone.

self-contained GPL Doppler auto-navigators, recently
released for civilian use.

For civilian aircraft, RADAN systems mean pin-
point navigation, reliability, savings in precious time
and fuel, a priceless margin of safety. In its wide and
growing applications for the military, RADAN pro-
vides all these, and continuous velocity data as well. GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y.

*TradeNiark

EN. IN ES,- G- aciv m . hav opeed ..p some unucsual research and rdevelopment opportunities. Send resume to Personnel Manager.



An excerpt from an important forthcoming book

By Dr. Raymond L. Garthoff
The Soviet announcement in August 1957 of their successful tests of an

intercontinental ballistic missile (ICBM) called the world's attention to the
Soviet missile program. The launching of the first artificial satellite of the
Earth in October 1957 dramatically underscored the earlier Soviet an-
nouncement on the rocket. Both were but the latest and most publicized
of many indications of the extensive and advanced character of Soviet
rocket and missile development. What is the role of missiles-in particular,
of long-range ballistic missiles, the IRBM and ICBM-in Soviet military
strategy?

ONG-RANGE ballistic rockets are, as the Soviets rec- In a number of public statements in the fall of 1957,

ognize, "intended for firing against strategic targets most notably those of Khrushchev and Marshal of Aviation
disposed in the deep rear of the enemy...... Vershinin, the Soviets claimed that ballistic rockets make

More specifically, enemy air bases and missile-launching bombers "obsolete." Khrushchev used the term "obsolete,"
bases are indicated to be in the category of strategic tar- and declared that: "The present period is something of a
gets considered particularly appropriate for rocket attack. turning point. Military specialists believe that airplanes,
The strategic role of missiles is, thus, to an extent merely bombers, and fighters are in their decline. Bombers have
assignment of an additional capability to implement the such speeds and altitudes that they are vulnerable to attack
strategic concept of achieving military victory by destroying by contemporary rockets." He also declared: "Fighter and
the enemy's military forces located at distant and inter- bomber airplanes can now be put into museums."
continental ranges. But there is also a peculiar role of long- Marshal of Aviation Vershinin more soberly presented
range missiles extending beyond that of other weapon the military evaluation which Khrushchev characteristi-
systems. It is this distinctive mission which makes it useful cally exaggerated. Vershinin, after noting the abilities of
to consider the role of missiles in Soviet strategy separately the ICBM to strike any point on the globe, declared:
from land, air, and seapower (each of which employs "Under contemporary conditions, of course, bombers also
appropriate guided missiles and rockets in defensive and are being built. The USA especially is basing itself on that
offensive forms as a part of their now "conventional" arma- form of weapon. But rocket weapons now impugn the ex-
ment). pediency of development of bomber aviation, since rocket

Deterrence is the mission to which the Soviet leaders weapons are more reliable and more certain." In particular,
have "assigned" long-range ballistic rockets (and also, Vershinin points out, "For rockets it is almost excluded
apparently, part of the submarine missile-launching capa- that they would not get to their targets. Contemporary
bility). Soviet commentaries on their ICBM, including re- means of air defense are ineffective in combating these
marks of Khrushchev, have reflected clearly this Soviet rockets."
concern for a "deterrent" against the United States, and The theme that bombers are vulnerable to air defenses,
their reliance on ballistic rockets as such a deterrent. There while ballistic rockets are not, runs through the various
are, of course, no hard and fast separations of missions, military and political commentaries which have followed
and in a very real sense all the Soviet armed forces serve the Soviet ICBM development and announcement. In part,
in part as a deterrent. of course, this view is disseminated because of the advan-

Likewise, the military forces in general, but the long- tage to Soviet propaganda of claiming superiority in a
range ballistic missiles in particular, serve as the basis for weapon which, it is said, makes obsolete the weapon in
actions to deter and to pressure others, that is, for black- which the United States is admittedly stronger. In fact, it
mail. This offensive political use of the new missile capa- is probable that the actual evaluation of the Soviet military
bility thus complements the defensive value of the weapons leadership is less extreme. For there has been a definite
for deterrence. But the reasons behind the special role for recognition by competent Soviet military technicians and
long-range ballistic rockets in these non-hostilities "cold specialists of the continuing importance for some time of
war" missions lie in the peculiar advantages-and limita- manned and unmanned bombers as well as ballistic missiles.
tions-of the weapon system. Both for this reason, and to Beyond the statements stressing deterrence, the Soviets
delimit more clearly the role of long-range missiles from have revealed their evaluation of the specific military ad-
that of long-range aviation, it is desirable to note the Soviet vantages-and limitations-of ballistic missiles. Thus, for
views on the relative advantages of each. (Continued on following page)
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MISSILES IN SOVIET STRATEGY CONTINUED

example, Lieutenant Colonel Tiurnin noted (in early 1957) form. One can hardly doubt that it will in the future de-
four particular advantages of guided and ballistic missiles velop significantly further. But does that mean that long-
over bomber aviation: (1) the possibility of using mobile range bombs will completely replace the bomber in the
launchers, (2) the all-weather capability of guided missiles, air? Of course not! As the battleship did not replace the
(3) the opportunity for the use of missiles even under con- cruiser, nor the minelayer, nor the cutter, nor even the row-
ditions of hostile general air superiority, and (4) the possi- boat, similarly even the most grandiose development of
bility of launching surprise blows from concealed launching rockets will not eliminate the necessity for any class of air-
points. craft, least of all high-speed giant aircraft, bomber, and

In the general Soviet view, at least as expressed prior to transport.
the definite Soviet acquisition of the ICBM (and hence as "High-speed giant aircraft are the foundation of strate-
uncolored by the present propaganda emphasis on the gic aviation. Missions of this form of aviation are extremely
rockets), the role of bombers will decline for certain mis- varied and cannot be accomplished with rocket bombs
sions but remain for others. The ICBM and IRBM will alone. Rocket missiles are a means for destroying stationary
assume the burden of attacks on stationary strategic targets targets which occupy considerable area. The realm of use
such as cities and industrial complexes, and operational of rocket missiles is fairly specific. Strategic aviation re-
targets such as known enemy air bases. Thus Major General solves many times more universal missions."
of the Engineering Technical Services G. I. Pokrovsky, an While these may have been Tatarchenko's own ideas,
authoritative military technologist, as early as March 1955, there are indications that these views in general probably
wrote in the semi-classified General Staff organ Military represented the attitude of the Soviet Long-Range Air
Thought that "the destruction of targets the coordinates of Force staff at that time. Marshal of Aviation Skripko, then
which are known in advance will more and more be accom- Deputy Commander of the Long-Range Air Force, stated
plished by pilotless weapons armed with atomic and ther- in Red Star later in 1946: "It is entirely obvious that with
monuclear warheads." the contemporary level of technology the operation of

Again, in the fall of 1956, General Pokrovsky spoke of formations of long-range aircraft with well-trained crews
this new important role for ballistic rockets in particular. will without doubt be more effective than the dispatch of
But he also noted that for some important missions the 'blind missiles' alone. Strategic aviation will develop along
ballistic missiles were not suitable, and that guided missiles with the appearance of new weapons." In part, of course,
and conventional bombers would continue to be necessary the Soviets may not have foreseen the potentialities of
for these roles. In his words: "Long-range rockets can only rockets in 1946 (though Tatarchenko was one of the very
destroy targets the coordinates of which are known in ad- few who at least attempted to!). Even as late as the fall
vance. They cannot destroy mobile targets. For this, self- of 1954, Engineer Lieutenant Colonel Safonov noted in
seeking guided missiles or piloted weapons are needed, the Air Forces' journal, without giving any sign of dis-
since a man can pilot or guide by remote control, observing agreement, that foreign sources had said that "even in
combat targets beyond the battlefield with the aid of tele- 1960" ballistic missiles "will have a range not exceeding
vision." General Pokrovsky has subsequently (in 1957) 500-600 km." and cruise-type guided missiles "not over
reiterated that the future employment of ballistic missiles 1,000 km." range.
will be against "targets previously known and precisely The fact that this statement was so obviously a gross
located on the map." understatement is curious and interesting, especially in

Bomber aviation, and guided missiles or pilotless bombers, view of its appearance in late 1954. Colonel Safonov then
will in the Soviet view thus continue to have important concluded with a statement which would appear to be at
roles. Again, Major General Pokrovsky has stressed this in variance with Western calculations of the implications of
a commentary made after the Soviet ICBM. The main role high-yield weapons for requirements of accuracy, unless
of bombers will probably be to find and attack targets not gross errors indeed are expected: "An atomic missile, as a
previously identified or precisely located: the traditional big expensive weapon, must be delivered accurately on the
mission of armed reconnaissance. And probably still con- target."
sidered valid, in manned bomber systems: "Aviation guided But still more curious was the appearance as late as
missiles [air-to-surface missiles] can be employed for oper- January 1957 of a repetition of the idea that "nuclear, and
ations against strategically important targets having strong especially hydrogen, weapons" are so expensive that they
air defenses." must be accurately delivered. Nonetheless, Soviet advances

On the whole, however, the role of long-range bombers both in rocketry and in nuclear weapons design had evi-
will probably be what it has been in the past; to serve as dently led them by late 1957 to conclude that for stationary,
the far-reaching military arm to be employed, in conjunc- known targets ballistic missiles are sufficiently accurate to
tion with all other arms of the military forces, against the be the most expedient weapon. Bomber aviation will con-
armed forces of the enemy. tinue, even after ballistic rockets are available in sufficient

In discussing the current Soviet evaluation of the rela- operational quantities, to play an important role in attack-
tive roles of the ICBM and bomber aviation, it may be ing untriangulated, mobile, and fleeting targets, particularly
useful to note that the apparently continuing Soviet evalua- the enemy's military forces.-END
tion was first made in the immediate postwar period, prior
to the virtual ban on discussion of missiles which prevailed ABOUT THE AUTHOR
from 1947 until late 1953. Major General of Aviation Tatar- Dr. Garthof, a long-time specialist on Soviet affairs, spent
chenko was the first to raise the question, in an article in seven years with the RAND Corp., in that field, and is a
the official Air Forces' journal, in 1946. He posed the issue graduate of Princeton and Yale. Readers will remember his
flatly: "Can long-range rockets replace bomber aviation?" comprehensive article, "How the Soviets Organize Their
And he answered: Airpower," published in February 1958 Am FoRcE. The

"An underestimation of this new mighty means of mis- selection above is excerpted from a chapter of his forth-
sile warfare would be a fatal mistake. To even a moder- coming book, Soviet Strategy in the Nuclear Age, which
ately educated person it must be clear that this new weapon covers numerous other phases of the Russian approach to
in 1944-1945 appeared in an extremely primitive early present-day warfare. Dr. Garthof lives in Washington, D. C.
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Mai. Gen. Bernard A. Schriever, Commander, Ballistic Missile Division, and
Brig. Gen. Don Flickinger, Director, Directorate of Life Sciences, ARDC-
made significant statements on Air Force space age plans at the Illinois Win,-
Missile Age Conference and Oklahoma Citi Frontiers of the Space Age meetin-

bOAt rianiling forUCa e
Maj. Gen. Bernard A. Schriever

HE past twelve months have been marked by un- adapted to several new spaceflight purposes. Moreover,

precedented advances in science and technology, both Able is a prime example of interservice cooperation in
at home and abroad. We have only to recall that exchanging ideas and coordinating talent and facilities.

during the past year the American public has been made For in its first stage, Able uses an Air Force Thor missile
keenly aware of Soviet ballistic missile flights, our own as a booster, and in the second stage, it uses a Vanguard
ballistic missile flights, Sputniks, Explorers, and the Van- engine developed by the Aerojet Company for the Navy.
guard. This Air Force engine has been especially modified for

Taken together, these have fostered a new climate of the Ballistic Missile Division by the Ramo-Wooldridge
concern with outer space vehicles and travel, and the Air Space Technology Laboratories. Able will provide us with
Force, through the research and development efforts of vital high-speed reentry test data required in the design
the Ballistic Missile Division, is helping to open up new of more advanced nose cones for Thor, Atlas, Titan, and
frontiers in space technology. To put what we are doing Minuteman, and will provide us with completely new
in perspective, let me very briefly summarize the areas information in the field of biomedicine. In the months
of our responsibility. ahead, as each Project Able missile is tested, it will carry

Our job involves management supervision of four major a mouse in the nose cone. We expect the mouse's re-
weapon systems programs. Our first mission has been the actions will tell us a lot about the effect of spaceflight on
design and production of Thor, Atlas, and Titan. We are living organisms. We will be gradually replacing such
now also deeply involved in research and development mice with more complex animals until, step by step, we
for the Air Force satellite system, for lunar probes, and for have learned enough to make it safe to put man into
the Minuteman ballistic missile. space early in the 1960s.

In moving toward these objectives, we have had suc- Under direction of the Advanced Research Projects
cesses and setbacks. We have had our share of triumphs Agency, Able will be among the first US moon vehicles
and our share of troubles. We have had our difficulties, through which we can investigate and appraise many
and all our problems have not yet been finally solved. new phenomena in space travel. To put such a vehicle
We anticipate further difficulties and problems as opera- in the vicinity of the moon, 240,000 miles away, we need
tional testing increases in intensity and scope. We also powered flight for only about the first 500 miles. After
feel confident that we will continue to overcome what- this, the missile coasts toward the moon. It will coast for
ever obstacles may arise. In any event, then, here is that two days. At the end of these two days the missile will
check list: have slowed down to a mere 500 miles an hour in con-

* The flight-test aims of the Thor missile are being trast to its early initial speed of nearly 15,000 miles an
accomplished in a way that closely follows or beats a hour. These experiments can provide us with the informa-
schedule laid down thirty months ago. An Air Force Thor tion on cosmic rays, atmospheric pressure, gravitational,
missile has flown [on October 24, 1957] 2,400 nautical electronic, and magnetic fields previously unattainable.
miles, or 900 miles in excess of its designed range, and Once you do these things, you open the way to some rather
production of the complete Thor weapon system is going astounding possibilities.
forward at an accelerated rate. As a result, plans call for You could, for example, put telescopes into space where
the first Thor squadron, equipped with fifteen missiles, lenses would not be blurred in the attempt to see through
to be deployed to operational sites in the United Kingdom the Earth's dense atmosphere. One authority in studies
before the end of this year-or just thirty-six months after of the sun has said that it would be possible to get an
this project was begun. entirely new type of space spectograph which could en-

* A strong start has been made toward further ex- able us to acquire new knowledge about heavy element
tending the missile art by means of a new refinement thermonuclear reactions in the sun-and that this knowl-
known as "Project Able." Able illustrates the way in edge could result in some remarkable forward strides in
which existing hardware can be readily modified and (Continued on page 96)
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gets your money to you when you need it!

If you're grounded for 90 days ... you get an amount that just about equals your net in-
retroactive payment from the Protection Plan. come from regular, taxable flight pay.

And you pay only 2% of your annual flightIndemnities continuepafr otcin
. . . for 12 months for groundings due to

disease or nonaviation accident . . . Your indemnity for just one grounding of
. . for 24 months for groundings due to 90 days or more will pay for 10 years' protection

aviation accident. under the AFA plan ... and lum-sum payment
of three months' indemnities gives you money

You get 80% of your flight pay monthly- when you need it roost.

Here's How the Plan

Any person on full-time active duty injury, attempted suicide, criminal assault authority in accordance with regulationswho receives incentive pay for flying can committed by the member, or fighting, or directives of the service concerned.qualify-provided that he is, or becomes, except in self-defense; or from failure to Loss of life shall not be deemed as a lossan AFA member. meet flying proficiency standards unless for purposes of this plan.
When you sign up for protection you caused by or aggravated by or attributed In the event that you receive the totalpay a premium of two percent (2/100) to disease or accident; or accidents caused limit of twenty-four (24) months' indem-of your annual flight pay, figured at the while riding or driving in any kind of nity for loss of flight pay due to aviationcurrent rate. For example, if your current race; or by alcohol, drugs, venereal dis- accident, or twelve (12) months' indem-flight pay amounts to $1,800 a year, you ease, arrest or confinement; or by willful nity for loss of flight pay due to accidentpay only $36 for flight pay protection. violation of flying regulations resulting in other than aviation accident or to disease,(To get your current rate of flight pay, suspension from flying as a punitive your coverage is automatically terminated.multiply your present monthly flight pay measure; or sentence to dismissal from You may thereafter reapply for insuranceby 12.) the service by a general court-martial; coverage in the same manner as a newProtection against loss of flight pay submitted resignation for the good of the member. Coverage, and the payment ofdue to grounding as a result of accident service; or suspension from flying for ad- indemnities, also end with the termina-goes into effect on the last day of the ministrative reasons not due to accident tion of membership in the AFA, or withmonth in which you apply for protection or disease; or voluntary suspension. resignation, retirement, or pensioningand pay your first premium. The plan does not cover losses to any from the service, or at age sixty.Protection against loss of flight pay for member resulting from a disease or dis- The insurance is renewable at the op-

grounding due to disease goes into effect ability pre-existing the effective date of tion of the Aetna Insurance Company.30 days after the last day of the month coverage, or a recurrence of such disease
in which you apply for protection and or disability, whether or not a waiver has
pay your first premium. been authorized by appropriate medical Policy Form No. 1-620-3A.

There'sa waiting period before pay-
ments start-90 days for groundings due
to disease or nonaviation accidents, 180 --................ .................
days for groundings due to aviation ac- g
cidents-because unless your grounding I AIR FORCE ASSOCIATION 7-58 I
exceeds these limits you can collect back * FLIGHT PAY PROTECTION PLAN I
flight pay from the government by put- Underwritten by AETNA INSURANCE COMPANY
ting in the required flight time. 55 Elm Street, Hartford, Connecticut
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limits, the AFA plan not only thereafter * SEND REMITTANCE TO AIR FORCE ASSOCIATION, MILLS BLDG., WASHINGTON 6, D. C.
provides regular indemnities for lost flight I
pay, but indemnifies you for lost flight 1 (Please Print) Rank Namepay retroactively, covering the 90-day or I ame
180-day waiting period in the first pay- I
ment, at the rate reported on your insur- I Serial Number Years Service for Pay Purposes
ance certificate. For example, one colonel, Mailing Address
grounded, got $1,225 indemnity for lost
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Of course, this coverage does not ap- 1 AmountofAnnual Flight Pay
ply in case of war, declared or undeclared, I
or hostile action, civil war, invasion, or I certify I am currently on flying status and entitled to receive incen- I
the resulting civil commotion or riots. I tive pay, and that to the best of my knowledge I am in good health, IThere are also other exclusions, which I and that no action is pending to remove me from flying status for failure Iay neverapplyto you, but youare en- I to meet physical standards. I authorize AFA, or AFA representatives, Ititledto know them. Theseexclusionsare to examine all medical records pertinent to any claim I may submit. IaIsfollows:I

The plan does not cover persons whose _ _1

primary duty is parachute jumping. * Signature of Applicant Date I
The plan does not cover losses due to I

a criminal act of the AFA member, or OI want to join AFA, $6 dues enclosed. I
resulting from bodily injury occurring I I
while in a state of insanity (temporary * Application must be accompanied by check or money order for an-
or otherwise); or from mental or nervous I nual premium. The annual premium charge is two percent of ANNUAL
disorders; or from officially certified "fear I flight pay. I
of flight"; or caused by intentional self- p - - - - -----
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USAF PLANNING FOR THE SPACE AGE CONTINUED

both the military and civilian uses of thermonuclear advance of freezing a weapon design, together with

power. action to bring along simultaneously all the elements of
* Our planned short-range Atlas flights, up to a dis- our program so that they would be ready, at each suc-

tance of some 600 miles, have been conducted regularly cessive stage, to be fitted into each other as required.
at Cape Canaveral, Fla., where full-range flights up to This has been done in our Air Force ballistic missile
5,500 miles will begin soon, all of them on a progressive program. For example, when we started out four years
timetable laid down more than forty months ago. From ago, we did not have a reliable rocket engine. To be
the very outset of our ballistic missile program, we have sure, we did have some test engines, but they were not
been meeting our flight-test objectives at a gratifying very good. Based on development experience, we
rate. We hope to have operational capability of the every reason to believe that, by means of constant exper-
Atlas some months before the time thought possible by ment and testing, we would be able to come out with
the distinguished Von Neumann Committee of scientists reliable engine. We therefore decided to go ahead a
which, back in 1954, first established the feasibility of design the entire missile-including airframe and guidan
the ICBM. -around what we believed that engine would be fo

* Our Titan ICBM will be ready for flight testing at years in the future.
the Air Force Missile Test Center in the near future. The Similarly, back in 1954, the warheads in existence
Titan was conceived as a backup missile for the Atlas would have required a gigantic missile to deliver them
to give us an alternative approach in achieving an ICBM to the target-a vehicle weighing up to as much as a
capability. Initiated a year later than the Atlas, the Titan million pounds. However, using the same theory and
is the beneficiary of the concepts, techniques, and pro- principles upon which existing warheads had been pro-
cedures which have contributed so importantly to the duced, we were confident that a much smaller and lighter
success of the Thor and Atlas programs. When it be- warhead, delivering a sizable megaton yield, could be
comes an operational part of our Strategic Air Command, ready for use on the ICBM at the same time the engine,
the Titan will be launched from underground sites which airframe, and guidance systems would be ready.
incorporate everything we have learned up to now in The weight and size of this projected warhead became
affording protection against nuclear attack. one of the principal design factors. The combination of

* Our first launch facilities at Cooke AFB in California, such projections made possible the design of a missile
including stands, blockhouses, photographic and tracking one-fourth the size than otherwise would have been re-

equipment, will be completed by early this summer. Crew quired had we designed it around the engines and war-
training in the launching and logistics of both Thor and heads available in 1954.
Atlas will be well under way at Cooke by late summer of We must continue to move ahead with the courage to
this year. Construction has already begun on a new Pacific take the necessary calculated risks. Otherwise we find
Coast range which will enable us to fire our missiles out ourselves equipped with obsolete weapon systems that
over the Pacific with the same accuracy we now enjoy in invite national disaster.
our Cape Canaveral flight testing out over the Atlantic. A word about the future. In looking ahead to our
Another Air Force ballistic missile base near Cheyenne, future developments in missilry and other phases of space
Wyo., will soon be under construction. Two more such technology, we must temper imagination with realism and
bases have been selected-one near Omaha, Neb., and an- daring with objectivity. On this score, I think we should
other near Spokane, Wash. all keep in mind the criteria recently proposed by our

* The Minuteman solid-propellant ICBM program is Ballistic Missile Division chief scientist, Dr. Simon Ramo.

emerging from the embryo paper proposal phase into full- He has pointed out that "we cannot be first and foremost
fledged research and development. Our hope is to push in today's world in every aspect of science. In particular,
this program forward as rapidly as the technical state of in space technology, there are so many experiments that

the art will permit. We expect to have research and de- are practical to perform, so many attractive systems for

velopment contracts in the hands of selected contractors military or peacetime applications, that can be brought
by the end of this summer. into being, utilizing outer space, that any country with

The foregoing check list, highlighting major items in substantial resources choosing to work in this field must

our record over the past year, shows some very substantial be expected to conceive and carry out some favored proj-
forward steps, always taking into account both our vic- ect ahead of other nations.

tories and defeats. "Thus, if we send up many satellites, for worldwide

We must recognize that the only thing we can be sure TV relays, general navigation, communications, and map-
of in the military picture is that technical changes will ping, and land instruments on the moon, and orbit around

continue at an ever accelerating rate. Thus the criterion and take pictures of Mars, that still leaves to another

of success for a military service has become the ability nation during this same period the planet Venus, satellite

to conceive, to develop, and to operate weapon systems systems to participate in weather predictions and control,

which take the fullest advantage of scientific and engi- and manned space stations. . . . Scientific experts can

neering advances. help by indicating how much can be accomplished at a

This means that the weapon system we set out to given time and at a given cost. . . . But ultimately the
design today has to be based on accurate forecasts of people as a whole, through their elected representatives

what operational requirements are going to be four to and their government officials, must make these choices."

ten years from now. With these requirements in mind, In making these choices there must be the widest pos-
we must then design the over-all weapon system in such sible public discussion and debate over alternatives clearly
a way as to gain the maximum benefit from anticipated defined and understood. This ability to choose alternatives

improvements in the performance of the weapon system is the cornerstone of our democracy, the core of our faith

as a whole, as well as in its individual parts, during, say, in freedom. Moreover, we affirm that the values and

the entire four-year period of development. The essence standards of freedom must be chosen voluntarily in the

of this approach, in our case, is that there must be pro- market place of ideas and never imposed by force on any-
jection of the state of the art as it will exist four years in one.-END
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Preparing Man for Spaceflight
Brig. Gen. Don Flickinger

HE conquest of space, its exploration and exploitation to provide the continuous gaseous and pressure environ-

stand now as the last frontier for man to cross and ment which he needs. On this problem, we are fairly con-
certainly it represents perhaps the greatest scientific fident of our ability to maintain this habitable environment

and engineering challenge that he has ever faced. The era for a period of forty-eight hours with a high order of reli-
of space travel was ushered in by the development of large ability. This time factor is limited by the amount of weight
liquid-fueled rocket engines which provided us with the we can carry into orbit and by the fact that our system of
tremendous energies needed to place objects in orbit maintaining oxygen and carbon dioxide levels is dependent
around our Earth. Because of formidable total weight-to- on replenishment rather than regeneration. Manned inter-
payload ratio which obtains in our space vehicles using planetary travel for periods beyond ten to fourteen da
chemical fuels, we have thus far been able to place only must await more research and development to provid
relatively small and light objects in space. These have workable regenerative systems which we can utilize with
varied from six pounds to an estimated 1,200 pounds in our weight, volume, and power restrictions.
the Russian Sputnik I. The second of these problems in orbit concerns the

As we increase our capability to put larger and heavier ability of the space traveler to function in a reasonably
payloads into orbit with enough residual unexpended normal manner under the conditions of weightlessness,
energy remaining to utilize in initiating the reentry maneu- confinement, and isolation from normal sensory inputs to
ver, then we will approach the point in our exploration of which he is normally accustomed. We know that wveight-
space where man can seriously consider exploring space on lessness does impose unusual stresses upon normal func-
a personal basis. Our job therefore as biomedical or bio- tions such as eating and drinking and also that for pro-
astronautical members of the Air Force space technology longed periods we may run into even greater difficulties
team is to anticipate and resolve all major problems of in the form of reduced or impaired circulatory and excre-
human tolerance to the space-contained and vehicle-induced tory functions. This, incidentally, is one problem area which
hazards and stresses to which our first space passenger will we cannot simulate completely and therefore our final
be exposed. proving out of our predictions and solutions will take place

Let us look at some of these major biomedical problem during the actual first manned orbital flight. Cosmic rays
areas as we have analyzed them and found some measure and other space ambient radiations are potential hazards
of confidence in the solutions we have already achieved for which we do not have all the final answers, but for the
(or hopefully, will have achieved when the vehicle is ready exposure periods we do not consider cosmic rays to present
to carry our first man into space). any real obstacle or hazard.

In an attempt to provide an easy integration of these The reentry phase, using the high-drag no-lift blunt
biomedical problems into the knowledge of space travel, capsule, presents a problem of trade-offs which resolves
let me discuss them as they occur during an actual planned largely around the angle of reentry which our capsule
space mission. makes with the sensible atmosphere. If our angle is too

* The establishment of spacecrew reliability in terms of steep, we have intolerable decelerative G forces imposed
their proven ability to accept spaceflight stresses, both on our space pilot, but on the plus side we have a smaller
physiological and psychological [see May '58 AIR FORCE], area in which to find and recover him. Also the total heat
is a program itself of considerable magnitude which I can pulse imposed is of less degree than entering at a shallow
mention only in passing. However, we do expect to have angle, which gives us much better G-force time histories,
our so-called premium men ready for this premium job. but on the other hand increases considerably our problem

* Ground-support facilities to provide all necessary of location and recovery.
control and monitoring of the occupant and his vehicle re- The configuration of the reentry pattern is dependent
quire no new knowledge but certainly new design and entirely on how much and where in his orbit sufficient cap-
engineering concepts. sule velocity is destroyed to transfer it into a reentry cycle.

* During the launch and boost phases we have two The occupant will have little control over this pattern, but
major problems: emergency escape for our space pilot both we have good assurance from our team members that the
from the pad and during the boost to orbital velocity. energy mechanics of this problem are well in hand. Cer-
Second, the protection of the individual from the rather tainly, with the protection available against both the heat
large G forces imposed as a result of tremendous thrust and decelerative forces we look for no serious problem as
upward applied to the space vehicle. regards this final phase of our space mission.

* Provisions for escape appear well in hand for the In summary, I would say simply that while we on the
major portion of the launch and boost periods. G-force pro- biomedical side do not in any manner underestimate the
tection can be afforded through positioning and protective scope and complexities of our part of the total job to be
garments. The work of Colonel Stapp [with rocket sled accomplished, we nevertheless do feel that when the re-
experiments], of course, has provided the key to the solu- liable space vehicle is ready, so will be our first space
tion of these problems. passenger.

Once in orbit, we have two fairly formidable problems. The challenge of space travel is a great one but, like
The first of these deals with the fundamental question of other major challenges which man has faced, the rewards
simply keeping our occupant alive and functioning by pro- also may be great. If man, in conquering space, can apply
viding a livable atmosphere in the vacuum of space. Man the knowledge so gained toward a better world for future
being inexorably dependent on his respiratory functions to generations to live in, then all of the time, money, and
keep him alive places a rather formidable problem on us effort will have been well expended-END
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Avco's space men: From an ICBM into the universe. Working with 18,000-mph speeds and

with terrific heats exceeding those of the sun, Avco scientists have made a major contribution to

space-age progress. They have developed a nose cone for the Air Force Titan ICBM designed to with-

stand scorching friction as the Titan re-enters the earth's atmosphere. Research such as this brings us

closer to an age of exciting possibilities . . . the age of manned space flight.

m

AVCO MAKES THINGS BETTER FOR AMERICA / AVCO MANUFACTURING CORPORATION / 750 THIRD AVENUE NEW YORK 17, N. Y.



CONVAIR-Astronautics... springboard into space
CONVAIRAstronoutics-producer of the Atlas ICBM-has in its new facility a center for the conquest

of space and for the continuance of our freedom. Our future is guarded by the superior talent

and experience teamed to create-at CONVAIR-Astronautis-America's advanced springboard into space!

CONVAIR A DIVISION OF GENERAL DYNAMICS CORPORATION


