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Escape In Space

The space-assembled super satellites of
the future will periodically encounter dis-
aster—collision, mechanical failure, mili-
tary attack, or the long chance of being
hit by a meteorite. When this happens,
“life boats" like the one shown hare will
bring their crews safely back to earth.

Hera is the operational sequence of an
ascape In space:

1. Crew members don pressure suits and
strap themselves into decelleration beds
within the pressure-intact unit.

2. At the "Abandon ﬁhlp" signal, low-
power, RATO-typelaunching rockets blast
the sealed capsule from the threatened
station (upper right illustration),

STEPS IN THE RACE TO OUTER SP

ACE

3. Acting on orders from an astrogational
compulter, the retro-rockets check the
capsule’s speed and break it out of orbit.
(Foreground. Mote details of offset heat
shielding, hatches, slow-down parachute
COVErs.)

4. As the capsule enters the outer atmos-
phere, the heat shield protects the astro-
nauts. The life boat’s momentum slows
even further, and the shield is jettisoned
as it cools.

5. Four parachutes are released, acting
as air brakes. After a computed interval,
other chutes are released,

6. The capsule lands in a predetermined

Sea rescue area, and a ring ol flotation
bagsinflate. A radio broadcaststhe craft's
location, and a bright sunshade sarves as
a visual and radar target for rescuers,

—_

ARAM, now providing the inertial
guidance system for the ATLAS ICEM
and engaged in advanced research and
development, is in the vanguard of the
race to outer space. For this effort,
AARAMA needs scientists and engineers
experienced in astronautics. AL,
Garden City, New York. A Division of
American Bosch Arma Corporation.

AMERICAN BOSCHN ARMA CORPORATION




THE NMEW AGE OF COMMUNICATION

FROM SATELLITES...

INSTANT
TELETYPE
ANYWHERE

A raport typad ot o mining operation in South
A America will be received simultaneously -in
Mew York City—with no intermediate handling.

By teletype, businessmen will send purchase
orders, bills of lading, quotations, and other
vital information to any business cffice ony-
where on our globe,

Communicafing by typed messcge will be
independent of long lines and cables, unal-
fected by magnefic storms and guantity limita-
tions of earthbound radio channals. It will be
occurdte, inexpensive and immediate,

Trug world-wide telatype will come of age
through space communications. Satellites
placed in havering orbit 22,000 miles obove the
aarth will sarve as relay stotions for many thou-
sands of channeis.

The new age of communication will develop
rapidly in the 1980's with the pioneering efforls
of companies like Radiotion Incorporated.,

RADIATION IS o growing company in the
communications field. Our business is research,
development, and maonufacture of electronic
systems, including radar, telemetry, dato proc-
essing, ontenna systems, fes! devices and re-
lated slectronic equipment. If you'd like more
information ebout us, write for the latest Capa-
RADIATION bilities Report, Address Rodiotion Incorporated,
INCORPORATED Dept. A3, Melbourne, Florido.

MAIN  OFFICES AND PLANTS ARE LOCATED AT MELBOURME AND ORLANDO, FLORIDA; MOUNTAIN VIEW AMD PALO ALTO, CALIEORMIA




This is

SYIVANIA ELEGTRONIC

now serving as
Government systems managers
for all subsidiaries of
General Telephone & Electronics Corporation

Offering single source capabilities for integrated
Communications— Data Processing — Electronic Display Systems

Now Sylvania—long experienced in the field of defense systems research, development and production—
offers this far more comprehensive yet unified source of systems management and capability. Systems-
oriented in concept and personnel, Sylvania Electronic Systems now integrates under one direction all the
skills and facilities of one of the world’s leaders in communications and electronics —General Telephone &
Electronics, and its subsidiaries, including:

SYLVANIA ELECTRIC PRODUCTS INC. - AUTOMATIC ELECTRIC COMPANY

GENERAL TELEFPHONE & ELECTRONICS LABORATORIES INC.- LENKURT ELECTRIC CO., INC.

GENERAL SYSTEM OFERATING COMPANIES of General Telephone & Electronics
LEICH ELECTRIC COMPANY + ELECTRONIC SECRETARY®" INDUSTRIES, INC.

HOW SYLVANIA ELECTRONIC SYSTEMS BENEFITS YOU: Sylvania Electronic Systems makes it
possible to obtain complete defense systems of the highest quality, of specified performance, delivered on
schedule at competitive costs. When you work with Sylvania Electronic Systems you enjoy the many
advantages of:

One-Source Procurement * One-Source Authority and Responsibility
Quick-Reaction Capability * Efficiency * Financial Accountability * Experience

SISTEMS




Communications Systems

SYLVANIA ELECTRONIC SYSTEMS offers skills
and experience covering the complete electro-
magnetic spectrum in the media of air, space,
water, ground. This integrated systems group in-
cludes the capabilities of the 32 domestic and
international telephone operating companies in
the General System. This group offers the maost
advanced equipment and development capabil-

ities in dial telephone systems, automatic
electromechanical and electronic switching
systems, central office and terminal equipment,
tell and exchange voice, telegraph, and data
carrier transmission systems for wire, cable and
radio applications, microwave relay and mobile
radio systems and advanced low detectability
and secure communications systems.

Data Processing and Display Systems

Sylvania leadership in digital data processing is
typified by its most recent achievement: design
and development of MOBIDIC. This solid state,
maobile computer will give field armies real-time
solutions to many intelligence and reconnais-
sance problems, almost instantaneous answers
to operational problems involving logistics, inven-
tory control, etc. Sylvania has also pioneered in

developing electronically driven electrolumines-
cent display equipments and systems. SYLVANIA
ELECTRONIC SYSTEMS has subsystem manage-
ment and development responsibility for the
data processing portion of the Air Force BMEWS
program, including new and advanced concepts
of 3-dimensional data take-off circuitry and
equipment.

Detection and Tracking Systems

SYLVAMNIA ELECTRONIC SYSTEMS has an ad-
vanced capability in high resolution, electron-
ically scanned radar. Example: Sylvania has man-

agement and development responsibility for the
Army’s AN/MPQ-32, a mobile artillery detection,
tracking and fire control system.

Intelligence and Reconnaissance Systems

In recent years, Sylvania has developed
numerous types of broadband receivers,
signal analyzers and sensing devices across
the entire spectrum. Advanced anti-intrusion

devices are now under development. In
addition, Sylvania is developing and man-
aging several other highly classified pro-
grams in this area.

Electronic Warfare Systems

Sylvania leadership in electronic warfare is
typified by its advances in countermeasures and
counter-countermeasures against all kKnown
types of electromagnetic radiation. Sylvania

manages the passive defense system for the
B-58, and maintains a quick-reaction capability
and facility for Army ground-based electronic
warfare activities.

FOR FULL INFORMATION on how Sylvania Electronic Systems might be of special serv-
ice to vou, please call or write Sylvania Electronic Systems, a Division of Sylvania Electric

Produets Inc., Waltham, Massachusetts.

SYILVANIA EeLectronic systems

Government Systems Management

for GENERAL TELEPHONE & ELECTRONICS




is experienced

/ ««sdin Airborne
; Navigation Systems

o
The bat {sn't the only animal with
w" a self-contained navigation syatem but
o e it does have one of the most eflicient,

LFE is one of the original developers
of self-contained navigation
equipment for aireraft, Todny, we
are the major prime contractor of the
United States Air Foree for fully
automatic navigation equipment
operating totally independent of
terrestrinl navigatlon aids,

For further details on Airborne
Navigation Systems, write the Vica
President of Marketing, Ask for
Technical Data Digest No. 6013,

L -E) LABORATORY FOR ELECTRONICS, INC., 1079 Commonwealth Ave., Boston, Mass.

"' BYSTEMS, EOUIFMINY & COMPBNINTS FoOR
AIRDDRNE HAVIGATION . RABAN and SURVEILLANGE = DLEETRONIC DATA PROCIRRING - AUTOMATIC CONTROLE - GROUND SUPFFORT



The “Doubting Thomas'" who ques-
tions the practical value of today's
space shots is answered by a grow-
ing list of useful satellites...

Just as a military need for radar
helped you have TV sooner, so you
can expect peacetime benefits to come
from rocket and missile research.
Space probes have already revised
our concept of Mother Earth's figure.
Now geographers suggest maps made

How a.
satellite
will change

. the shape
1fr*of your world

by camera from a cartographic satel-
lite. It would give us the first com-
pletely aceurate map of the world—a
project of major value in defense,

While the map-making satellite is
still to come, a roeket that can orbit
it—the Douglas Thor—is already
called “workhorse of the Space Age."
It has been successiul in more than
90 of its firings. It boosted the first
nose cone recovered at ICBM range,
and is already deployed at NATO
sites abroad. Now the Douglas Delta,
NASA's advanced research wversion
of Thor, is ready to probe even deeper
into space.

A series of satellites which will add to
our knowledge of the world we live
in are going into orbit. A major role
in this research goes to the Douglas
Dielta, n research version of Thor,

-~ -
-
MIEEILE AMND SPACE BYSTCME #
MILITARY AIRCRAFT * DC-B JETLINERS *

TRAMAFPORT AIRCRAFT ® AIRCOMEB =
OROUND SUPPORT EQUIPMENT




g Avco’'s magnetic spaceflight—
When man first travels beyond the moon, the thrust may well be supplied by a new

system of propulsion, based on principles of magnetohydrodynamics (MHD). This sys-
tem uses a magnetic field to speed and expel ionized gas for power output. Magnetic
thrust propulsion is a current project of the Avco-Everett Research Laboratory . . . work-

ing to extend the knowledge of man. I

AVCO MAKES THINGS BETTER FOR AMERICA / AVCO CORPORATION / 750 THIRD AVENUE, NEW YORK 17, N.Y.




Slippery Slide Rule
Gentlemen: In the January article “The
Gutting of the Valkyrie,” by Ed Mack
Miller, I'm wondering about the sen-
tence on page 33, “We will save 885
million in FY 'Bl—about 1/50 of one
percent of our defense spending,”
which the writer used in stating the
relationship of the B-70 savings to the
total defense budget item. I take it
he was referring to the $41 billion
Brure as the total spending item. In
that case wouldn’t the percentage be
1/5 of one percent instead of 1/507
If it is an error, perhaps it came about
in the same way that “[antistic” in-
stead of “fantastic” got into the B-T0
cutlines in our paper.

Robert D. Barnes, Editor

Great Falls Leader

Great Falls, Mont.

® We have a typographical grem-
lin who says, "A zero is nothin’, ain’t
it*" To be exact, 1/5 of one percent
comes fo 382 million. We were pleased
to see a copy of Mr. Barnes's edi-
tarial “Are We About to ‘Goof in the
B-70 Cutback?” from the January 30
edition of the Great Falls Leader. He
cannot reconcile Secretary of Defense
Gates' statement—that manned bomb-
ers are still the primery means of
accurately delicering heavy nuclear
weapons in volume—with the Defense
Department’s decision to cut back de-
celopment of the aireraft which is
designed to give this country indispu-
table superiority in the field of manned
flight.

Being only too familiar with such
slip-ups ourselves, we couldnt help
but be amused at Mr. Barnes's refer-
ence aboce to his reprint of the Valky-
rie picture, on which his paper carried
the caption “The Fantistic Valkyrie.”
—Tue Eprrons

For Distribution te Historians

Gentlemen: This office was pleased to
find your highly interesting and in-
formative article “Keeping the Record
Straight,” by Mary Finch Tanham, in
the January issue of Am Fomrce. An-
other facet of this subject, and one
which would give well deserved rec-
ognition to the “workhorses™ of the
Air Force Historical Program, would

AlR FORCE Mogozine = Maorch 1940

be a short article on the activities of
the enlisted historian at wing level
and below who furnishes much of the
raw material for the studies prepared
at higher headquarters and provides
his commander with historical infor-
mation which is utilitarian at the grass
roots.

The primary purpose of this letter
is to ask permission to reproduce this
article for distribution to the enlisted
unit historians within Second Air
Force. We feel that this would be of
interest to these men.

Charles H. Hildreth
Assistant Command Historian
Directorate of Information
Barksdale AFB, La.

® You are cerlainly welcome to
reprint  the article, with credit of
course, to the magazine and to the
author. And thanks for the suggestion
for a future article—we’ll bear this in
mind.—Tae Eprrons

Lock Out Below

Gentlemen: Is it true that the Seace
Dicest artists don't know which way
is up or forward as distinetly different
from aft?

Your December 1959 reprint of the
Neiww Yorker “almost-true” article,
“After Progress, What?", by M. J.
Arlen, has produced many chuckles,
but the addition of your artist’s con-
ception of the "Wozzek” only added
more confusion. Everyone is entitled
to his own opinion as to missile de-
sign; however, the currently accepted
design eriteria for multistage rockets
calls for the first stage on the aft end
or base of the rocket. Your artist has
mistakenly put Tacoma’s address on
the last stage, which is “up front.”

My home is close enough to Tacoma
to make me wonder about empty
rocket cases landing in the backyard.
When vou turn things upside down
and show warheads instead, I'm ready
to join the coal miners.

R. 5. Sasnett
Seattle, Wash.

® The artist’s assumption was that
the advertising and other messages

would be appreciated mainly by
launch-pad personnel prior to a blast-

aff for Tacoma, where interest in the
message on the missile would be mini-
mal no matter what stages plunked
cityiward. We're glad you enjoyed the
picece.—THE EprTons

B-36 Crow

Gentlemen: 1 was pleased to see the
picture of the B-36 crew in the article
“USAF in Transition,” on page 91 of
your December 1959 issue. There is
really nothing extraordinary about the
picture, but its background might be
interesting to note,

The man standing at the extreme
right side of the picture is a Captain
Patricky who was the aireraft com-
mander at the time. The picture was
taken in August of 1933, at Yokota
AFB in Japan. Believe it or not, we
had just landed there after thirty-
three hours and forty-nine minutes of
continual flight. We were part of “Op-
eration Big Stick™ which Life maga-
zine gave quite a playv. We left from
Fairchild AFB, Wash., and flew non-
stop, following as nearly as possible
a great circle course from the coast of
Seattle to Japan.

We were supposed to have gone on
to a farther base but developed trou-
ble in number six engine and were
forced to land at Yokota. This was the
first B-368 crew ever to land in Japan.
There was another crew which landed
at Itasuki AFB, Japan, and they were
met by the news media as part of the
usual big buildup. They, of course,
took the “glory” for being the first
crew over there, Needless to say, after
navigators' logs were compared it wiis
brought out that we landed some
thirty-seven minutes before the “Glory
Crew” did.

You are probably wondering (are
you?) why we look so clean after such
a long flight. This was the question
that was asked us as we all got out of
the plane. Believe me, up until one
hour out of Japan we were all a dirty
lot. However, when it was decided
that we would have to land at Yokota,
the order was given to start shaving
and put on new flving suits which we
all had. Shaving was no problem since
that model B-36 still had a washbasin
and mirror aboard,

{(Continued on following page)
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CONTINUED

I was the navigator on that trip, and
in the picture I am the fifth one from
the left—bottom row. Don't let the
happy expression fool you. I was beat,
and ready for the rack. .. .

Capt. Edward L. Russell
Ft. Walton Beach, Fla.

Vivid Recollection
Gentlemen: In looking over some back
issues of A Force/Srace DiGEST,
the July 1959 article by William G.
Bell, regarding John Purroy Mitchel,
interested me intensely because of my
familiarity with the situation. It was
well written and described the inei-
dent accurately as far as investigation
through written records allowed.

There is only one correction which
I might make and that is Major
Mitchel was flying a Thomas-Morse
scout with a LeRhone rotary motor at
the time of his death. This particular
airplane was exceedingly sensitive,

My impression was, and I may be
wrong, that Major Mitchel was under-
taking his first flight in this particular
airplane on account of his extreme in-
terest and enthusiasm, because 1
had flown with him several times in
Hispano-Suiza powered airplanes and
he was a good pilot. Our feeling about
the accident at the time was that he
had forgotten to fasten the seat belt
and when he started to land, or at least
lower the nose, he was thrown for-
ward in his seat and the airplane over-
turned. He fell approximately one-
quarter of a mile from the airplane.

This is still quite vivid in my recol-
lection because I had breakfast with
Major Mitchel that morning at Gerst-
ner Field,

Lt. Col. Harmar D. Denny,
AFRes. (Ret.)
Washington, D. C,

Medals fer Air Museum

Gentlemen: Portrayal of the history of
the Air Force would not be complete
without an exhibit of aviation badges.
Unfortunately, we do not have a com-
plete selection of badges which have
been authorized for wear, We feel that
the following badges are hidden away
among the effects of former Air Force
personnel and might be donated to
the Air Force Museum.

Military Aviator—Authorized May
27, 1913, 14 kt gold.

Military Aviator—Authorized Au-
gust 14, 1917. Embroidered, silver
bullion on dark blue felt: “US” in
gold.

Junior Military Aviator—Authorized
August 14, 1917, Embroidered, silver
bullion on dark blue felt; “US" in
gold,
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Enlisted Pilot—Authorized August
14, 1917. Embroidered, white silk
on blue felt.

Military Aviator—Authorized Oecto-
ber 27, 1917. Embroidered, silver bul-
lion on dark blue felt; “US" in gold.

Observer — Authorized December
29, 1917. Embroidered, silver bullion
on dark blue felt.

Military Aeronaut—Authorized De-
cember 29, 1917, Embroidered, white
silk on dark blue felt; “US” in gold.

Junior and Reserve Military Aero-
naut—Authorized December 29, 1917,
Embroidered, white silk on dark blue
felt; "US™ in gold.

Military Aviator and Junior and
Reserve Military Aviator—Authorized
December 21, 1918, Oxidized silver;
“US” in gold.

Military Aeronaut and Junior and
Reserve Military Aeronaut — Author-
ized December 21, 1918. Oxidized
silver; “US"™ in gold.

Observer—Authorized December 21,
1918. Oxidized silver; “US" in gold.

Military Aeronaut and Junior and
Reserve Military Aeronaut — Author-
ized January 25, 1919, Oxidized silver.

Observer—Authorized January 25,
1919, Oxidized silver.

Observer (Qualified as a Pilot)—Au-
thorized November 12, 1920, Oxi-
dized silver.

Airship Pilot—Authorized October
14, 1921. Oxidized silver.

Airplane Observer—Authorized Oc-
tober 14, 1921. Oxidized silver.

Technical Observer — Authorized
November 10, 1941, Oxidized silver.

Balloon Pilot—Authorized MNovem-
ber 10, 1941, Oxidized silver.

Senior Balloon Pilot — Authorized
November 10, 1941. Oxidized silver.

Balloon Observer—Authorized No-
vember 10, 1941, Oxidized silver.

Service Pilot—Authorized Septem-
ber 4, 1942, Oxidized silver,

Glider Pilot—Authorized September
4, 1942, Oxidized silver.

Liaison Pilot—Authorized Septem-
ber 4, 1942, Oxidized silver,

Bombardier—Authorized September
4, 1942, Oxidized silver.

Navigator — Authorized September
4, 1942, Oxidized silver,

Aerial Gunner — Authorized April
29, 1943, Oxidized silver.

Flight Engineer B-29—Oxidized
silver,

We request donors to send their
badges to the Director, Air Force
Museum, Wright - Patterson AFB,
Ohio,

Capt. Kenneth T. York
Executive Officer

Air Foree Museum
Wright-Patterson AFB, Ohio
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RELIABILITY is designed into
Motorola military electronic systems
and equipment from the beginning...
not patched on later...an inherent
characteristic of all Motorola products
for three decades. From cloud nine to
assembly line, from original concept to
completed military contract, uniform,
dependable performance under severest
operational environments is more than
an objective...it is an obsession at
Motorola. This spirit motivates 850 top
scientists and engineers and more
than 3000 technical specialists in all,
deployed at Motorola's six wholly-
owned facilities, exclusively engaged
in electronics for defense,
Consistent reliability in a broad mix of
military electronic programs has won Motorola
its reputation and responsible roles in these,
and other advanced fields:
= Military ¢ g ms & Equipment

g & Display Programs
= Mizzile Systems, Electronics & Instrumentation
= Electronic Warlare & Countermeasures Frograms

» Anti-Submarine Warlare Systems & Equipment
« Applied Research & Development in Microelectionics

For more detailed information, a comprehensive
brochure will be mailed on request.

Qualified technical personnel are invited to
join recognized leaders in many fields of
science at Motorola...and share in solving
complex military electronics research,
development and production problems.
Write to the area of your choice,

CHICAGO 51, ILLINCIS

1450 NORTH CICERD AVEMUE
SCOTTSDALE, ARIZONA

B20O1 EAST JWELL ROAD
RIVERSIDE, LIFORMNIA
BR30 INDIANA AVENUE




What’s New With * RED AIRPOWER

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

Russia’s Air Force is virtually unaffected by Premier
Khrushchev's announced reduction in the Soviet armed
services, Information now available indicates Russian air
commands will be maintained at present levels. However,
extensive cutbacks appear in the wind for the ground forces,
and the Red Navy will also be cut back.

The only ground force not affected, so far as is known,
will be the Red artillery—Russia’s missile force. More and
more young men wearing the black insigne of the artil-
lerymen are seen on Russian streets these days.

There is a total of 700,000 personnel in the Red Air
Foree according to the studious British Institute for Stra-
tegic Studies (see page 38 for the full report). The same
organization says the Reds have 200 turboprop Bear
bombers, 500 pure-jet Bison bombers, and 500 pure-jet
Badger bombers of medium range.

The Soviet tactical bomber force is put at 5,000 aircraft,
of which Blowlamp and Backfin are the two most modern.

Fighter-interceptor forces add up to 13,500 aircraft,
including old MIG-15s and MIG-17s, some YAK-25 all-
weather types, and the more modern supersonic MIG-19s
and MIG-21s,

Add to these some 4,000 aircraft in the Red Nawy.
The Navy gets cast-off aircraft from the Air Force.

Paratroop units and support aireraft, believed to exist in
increasing numbers, are not included in these totals.

L] o L]

Here is additional data on Russia’s MIG-21 all-weather
interceptor, the last interceptor design announced by the
Russians., Now in operational use in the USSR, the aircraft
is known as Faceplate among NATO powers. It also has
been given to several of the satellite air forces, including
the East Germans.

An improved version of the MIG-21 went into pro-
duction in Russia in October of 1957, Using afterburner
and at altitudes of about 35,000 feet, the aircraft can
achieve a speed of Mach 2. 3.

It has 20- and 37-mm Nudelman guns common to so
many Soviet interceptors. There also is a tray of eighteen
unguided rockets that can be let down beneath the
Fuselage, More important are mountings under each wing,
presumably afterthoughts, for M-101A infrared guided
missiles.

The MIG-21 has a range of 1,200 miles. It does not

SATELLITE CENTER

U.S.A.

This is the home of Lockheed's advanced Satel-
lite Systems organization. It houses the 2,500
scientists, engineers, and technicians who
build satellites for the Discoverer, MIDAS,
and SAMOS programs of the UJ.S. Air Force,
Here, under one 346,000-square-foot roof, is

America's largest satellite center.

MISSILES & SPACE DIVISION

Sunnyvale, California




appear to be designed for low-level work against ground

targets.
L]

Soviet aircraft design er wrestling with an

idea that has also interested engineers in this country

That is how to come up with materials

idd structural strength to high-speed air-

while they » wrestling their

of atmosphere near

]_hhnt L[U]l‘ Ve 5
would profit from deve
have already moved in this directi
solid fuels of today use tiny particles of aluminum and
:Il]:l:..,"'l:ll'.‘ﬂﬂl:l'['].

The Russi: also are working on ways to bum alum-
Ir'IlHI.'.I or ![]:_lgll['.slll]l‘l i :l:tr:lr:'tl!r.‘ll :'lﬂ']{'l"n.kiﬂ{:,
with oxygen or fluorine to get thrust from them. The
Bussians are, in addition, looking at plastics to see if they
can get them to perform a dual structural-and-fuel role.

L] L] L]

Aeroflot Hu_m.n airline, reports it carried fifty percent
more in 1959 th 1958. This impressive

f explained by a mllhhtr of facts. First, a
greatly increased number of were available with
the introduction of jets. Second, local service was ex-
panded through use of types previously engaged in flying
trunk routes now served by j

A third K al employment has been
rising steadi More Rus are earning higher
incomes as a result and can afford to travel by air.

L] L] L]
Opening of the first direct air service between New

York and Moscow now appears to be more a problem of
technology than of politics. The Russians continue to have
trouble with their giant turboprop TU-114, which is quite
an airplane on paper but guite a problem in the n
tenance hangars, Its counter-rotating propellers
caused all sorts of gear-box problems. The vibration the
propellers set up has adversely affected structural and
skin elements of reraft. Until these can be licked,
the Bussians have no aircraft capable of regular nonstop
service between Moscow and New York—although they
have done so on special occasions like the Khrushchev
visit to the US. The US now has pure jets that can do
the job nonstop both ways.

Contrary to some e Lllx reports, the fortl Jmm g TU-124
announced by ¢ Andrei N. T
range rather than 1|.}f1"-2|'l.|1L|"

Until they have an .nr]'lhlu: that can do
York nonstop, the Ru s are not likely to be
to open the btwo-v two-nation service. The
given rights to P an to flv the route. But the

Russians keep delaying even though they publicly talk
about the need for US-USSR nonstop ai i

A flving bus helicapter, : ntly designed after the
familiar YAK-24, NATO code-named Ho cently was
unveiled in Moscow. The d was credited to . A
Erlikh. A. 5. Yakovlev designed the YAK-24 and re
no fewer than five Orders of Lenin and six Stalin Prizes
for doing so.

The new craft features an automatic pilot, something
not previously found in Soviet production-tvpe helicopters.
It is about five feet long, has twin rotors, and two
piston engines. It seats thirty people in a comfortable
modern cabin.—Exp




News,
Views
& Comments

Frederic M. Philips

ASSOCIATE EDITOR

The Aerospace World

A piant snail shell, a rare drug, a burning house, and
a monkey’s premarital adventure played prominent roles
in this month’s aerospace story.

So did a mighty missile that “finally™ worked.

The background music, a study in cacophony, came
from Washington, A top-level pational defense debate
was in progress,

Airman 1/C Bruce C. Barwise spent three days at the
end of January in a most improbable situation. He was
a man in an aluminum snail shell moored in Lake Erie.

Actually, however, there was no madness in this method
of testing the habitability of the ejection capsule for SAC's
new Mach 2 bomber, the Convair B-35 Hustler. Airman

i sl She |
Artist's sketch, Boeing B-32H, slated for SAC in 1961.
Craft is powered by eight Prau & Whitney torbofan engines.
Armed with Hound Dog, the “H™ is equipped with pods con-
taining rockets to be used as penciration aids o largels.

Barwise lived in the snail-shaped capsule from January 27
through 29, sitting “like a man in a barber’s chair getting
a shave,” eating candy bars, and talking by radio to USAF
researchers on a Coast Guard tender nearby.

He was troubled by leg cramps, boredom, and difficulty
sleeping during the three days alloat, he said later, but
added that he “could have stayed a lot longer.” The
capsule (sce cut on the opposite page) is 4% feet by 24
feet. Airman Barwise is 6 feet, 2 inches tall. Air Force
project officer Capt. Billy J. Mills announced the test
vielded “extremely valuable information.”
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A simultancous event across the country pointed up
the extensive nature of current USAF human factors
testing, Even as Airman Barwise began his snail sail, Air
Force physician Capt. Duane E. Graveline stepped into
a giant bathtub at Brooks AFB, Tex., for a week's stay
to find out what effect prolonged immersion would have

on his body.

January 9 was double-play day for Col. Don Speirs.
The eolonel, Civil Air Patrol regional operations . officer
in the national eapital area, received an emergency call
early in the day from a hospital in M'.I.I'tinsburg, W, ¥Va.
The hospital needed a shipment of blood quickly. Colonel
Speirs took off for Martinsburg from his home base, Falls
Church, Va., Airport, in a matter of minutes,

The delivery made, he turned his Ryan Navion toward
home—and part two of the day's adventures. Passing over
Poolesville, Md., Colonel Speirs saw flames shooting up
from an isolated farmhouse. No one on the ground seemed
to be aware of the blaze.

So Colonel Speirs dropped his craft to treetop level and
buzzed a farmer working in a nearby field, circling on
each pass and pointing toward the Hames. The colonel
radioed a fire report to Federal Aviation Agency head-
quarters in Washington, and personnel there got word
out to local firefighters.

Colonel Speirs circled the house, occupants of which
were away for the day, for several minutes. Then he flew
up and down country roads vectoring in arriving fire
engines. Once they were on the scene, he put his plane
down in an open field, helped lay hose to a pond, joined
in the task of hauling furniture from the Haming home,
and, following this, manned a hose with the volunteer
firemen who had converged from nearby towns. The
structure saved, he climbed back into his plane and
continued home.

USAF and its CAP auxiliary fly mercy missions con-
tinually here and abroad. Most of them receive little
publicity. Two Lowry AFB pilots provided another
splendid example of "USAF to the rescue™ on January 28.
Five members of a Rapid City, 5. D., family were stricken
that day with botulism, a form of food poisoning that is
normally fatal unless treated with a comparatively rare
serum within four hours after symptoms appear. None
was on hand in Rapid City. Nearest known source was
a Denver luboratory. No commercial fights were available.
Capt. J. B. Lane and 1st Lt, G. R. Helmick of Lowry got
the serum to Rapid City by T-33 jet trainer less than two
hours after the original call was received in Denver.
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The stricken family was released from 5t. John's Hospital,
Rapid City, next day.

W

Hardware news of the month came from Cape Canav-
eral, Fla.,, where on February 2 USAF fired a Titan
ICBM successfully for the first ime in nine months, And
for the first ime successful separation and ignition of the
missile’s second stage (see cut) was achieved. It was also
the first shot utilizing a Titan command guidance system.

It was a spectacular and timely success for the ninety-
five-foot Martin ICBM, biggest and potentially most
powerful US missile. The Titan scored four straight
first-stage successes early in 1959, then came on lean
days, Titans exploded and burned in August 14 and
December 12 tests, Prior to the February 2 shot, wide-
spread questioning of the Titan program was being heard
in and out of Congress,

But the February 2 vindication of Titan was at least
partially marred three days later. On the fifth, another
of the giant missiles took off smoothly and headed out
to sea from the Cape. Within less than a minute, however,
it veered sharply and exploded.

W

Intent or capabilities? How strong is Russia today?
Should SAC planes fly a continuous air alert? Must we
step up our defense efforts to protect our survival? The
questions, critical ones all flew thick and fast in a
full-dress debate among our national defense decision-
makers in Washington. Here were some of the highlights:

% Secretary of Defense Thomas §. Gates got the ball
rolling in mid-January, He told Congress and then a press
conference that o new intelligence estimate based on
Russian “intent” rather than “capabilities” rendered a more
optimistic conclusion on US strength vis-ii-vis the Soviets.

# At the same time, by contrast, Central Intelligence
Agency chief Allen W. Dulles briefed a congressional com-
mittee in closed session, and members emerged to tell
newsmen the information they had received on Russian
strength was “not encouraging.” It was later reported that
Mr. Dulles spoke of “substantial” Red missile gains.

% A few days later, SAC's Commander in Chief, Gen.
Thomas S. Power, said in a speech in New York that a
force of just 300 Russian missiles, half IRBMs and half
ICBMs, “could virtually wipe out our entire nuclear strike
capability within a span of thirty minutes” and that they
could develop this capability by mid-1961.

% On January 23, Air Force Secretary Dudley Sharp
told an Oklahoma City audience that “there is no clear
indication that the Soviets are or will be significantly
ahead of us” in 1CBMs. He said that there might be a
“missile gap,” but there surely was no “deterrent gap”
problem facing the nation.

% Two days after that, Secretary Gates told the House
Space Committee that we were not relying on “intentions™
but on “more and better information™ on Russian strength,
which puts us in a better position than we had thought.

% On January 27, President Eisenhower backed up his
Defense Secretary at a press conference, declaring that
we now had “better estimates” on Russian strength and
the US has “all the power that would be necessary to
destroy a good many countries.”

% On February 1, Secretary Gates said before a Senate
Appropriations subcommittee that General Power’s warn-
ing regarding Russian missile strength was “unrealistic.”

% Gen, Nathan F. Twining, Chairman of the Joint
Chiefs, reassured the same group, “The US is the strongest
nation in the world and will remain that way.”

% On February 2, before the Senate Preparedness and

(Continued on page 17)
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Wide Warld I"hofos, Ime
Three days in a survival eapsule in ey Lake Erie marked
A/1C Bruce (. Barwise's contribution to aerospace medics’
and engineers’ plans for the watertight capsule which is
expected to be carried aboard the Convair B-58 Hustler.

Artist’s conception of the B-T0 supersonic sirategic bomber
new being developed in prototype by North American
Aviation, Inc. Sketch released by Department of Defense.

The second stage of the USAF Martin Titan ICBEM, generat-
ing some 80,000 pounds of throst, is the largest and heavi-
est US wvehicle to be separated from first stage in flight.
The engine iz some fl!rl.}'-:lllv feet long and weighs ap-
proximately twenty-four tons, according to relensed figures,
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(1) Drone flies at speeds of Mach 2 and beyond, and at altitudes
greater than 30,000 feet. Pulse from ground radar is detected by drone's
SEE system, which “enhances” the pulse and retransmits it (2) to radar

ordinarily make,

stntion, Much lurger “pip” is seen on radarscope than drone would

How drones “stand in” for giant bombers and missiles

KEY COMPONENTS in SEE system are Sperry
Traveling Wave Tube Amplifier, and compact
power package. Total weight : less than 20 pounds.

For testing the nation’s defenses, a
unigue electronic system—named SEE for
Sperry Echo Enhancer — makes minia-
ture target drones look like interconti-
nental bombers or missiles.

SEE is a simple and inexpensive
method of doing this vital job. Weighing
less than 20 pounds, it consists of a trav-
eling wave tube developed by Sperry's
Electronic Tube Division, plus a minia-
turized power “package” and antennas.
By means of simple antennas, the equip-
ment receives signals from ground
radars, returns these signals with greater
intensity to ground radarscopes. “Pips"
of any desired size can be created.

ze of picture can be adjusted to suit the particular
ary exercise. Radar operator dispatches fighters or missiles (3) which
intercept and “kill” drone.

Extensively flight-tested at Cape
Canaveral, SEE has had broad accept-
ance by the military services and is
being delivered also to defense contrac-
tors and friendly foreign governments.
Designed for use with either surveillance,
air-intercept or tracking radars, it is also
applicable to ground control since it can
be used in locating and tracking aircraft
with great accuracy and over long ranges.

SPERRY

AERONAUTICAL EQUIPMENT DIVISION, SPERRY GYROSCOPE COMPANY, DIVISION OF SPERRY RAND CORPORATION, GREAT NECK, N.¥.




AEROSPACE WORLD

CONTINUED

Space Committee, General Power
stood by his initial warning and called
for funds to place SAC planes on
continuous airborne alert, large-scale
procurement of the North American
B-70 Valkyric bomber, and a wvastly
increased missile program.

% On February 3, the President
dismissed wamings fom General
Power and those who agreed with him
as representing the “parochial view-
point” of “these generals.”

% On February 4, Lt. Gen. Ber-
nard Schriever, Commander of the
Air Research and Development Com-
mand, appearing with General Power,
declared before the Senate group that
the nation had lost valuable time in
development of missiles. He said the
“best thing” now was to boost future
missile programming by a good bit,
including that of the Minuteman sec-
ond-generation ICBM, and to perfect
early-warning systems and warning
and reconnaissance satellites. Con-
tinuing his testimony at the next ses-
sion, General Schriever said he feared
that Russia’s missile superiority was
bound to increase “at least until the
end of 1961.7

(See page 33 for a detailed analysis
of the airborne-alert question,)

Thiz, then, was the paltern of de-
hate in the nation’s capital, The pub-
lic, plainly perplexed, could do little
but look on and hope that wisdom
and national strength, wherever they
lay, would win the day.

%

A girl monkey went for a violent
ride over the Atlantic on January 21.
She came back “frisky and Fall of the
0ld Nick,” and plans for her marriage
were announced forthwith.

She was Miss Sam, named for her
alma mater, USAF's School of Avia-
tion Medicine at Brooks AFB, Tex.
A six-pound rthesus, she went on a
rocket trip nine and a half miles up
from Wallops Island, Va., in a NASA
test of escape equipment, Picked up
by a Marine helicopter at sea, she
was said to have been in better spirits
after her ride than before it, Officials
gaid that the trip was rougher than
those taken previously by male mon-
keys in the test series,

The next day, a University of Texas
scientist announced plans to mate
Miss Sam with one of those three
males, Sam. He took a fifty-five-mile
trip over the Atlantic on December 3.
Scientists will wait with interest to
see whether their flights have any
apparent effect on their offspring. The
wedding was set for “sometime in
1961." Miss Sam was said to be "very
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Airmen on Capital Hill:

Warld Wiis Photoa, Tne.

Missilemen Generals Schriever and Yates testifving

before House Space Committee, General Schriever also appeared before Senate.

pretty for @ monkey” but a “trifle
voung~ for marriage at present.
b s

Elsewhere in the aerospace world:

On January 18, the Naval Research
Laboratory in Washington announced
that it had scored a dramatic break-
through in radar. Newly developed

and defense

radar was said to have a startlingly

increased range capability of 2,600
miles. Its applicability in air defense
against submarine-
launched missiles conld be immensely
important,

The President’s defense budget for
1961, 841 billion as predicted, pro-

(Continued on page 19)

Tl

N.AS.A's Project MERCURY, first U.S. manned
Space Capsule, built by McDonnell Aircraft.
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Aluminum works so many ways for a strong and lasting peace

Shooting for the stars?

Alcoa goes to work immediately on defense projects

Alcoa brings to any research, development or production contract: More experience than any other light-
metals company in the world. More money and man-hours invested in metallurgical research. More
success in pioneering new techniques. More modern equipment, in more plants. Alcoa’s laboratories and
plants are coordinated into an integrated, nationwide facility ready now to explore, mock-up or mass-
produce aluminum assemblies or subassemblies—for government agency, prime or subcontractor. For more
information, write: Aluminum Company of America, 2029-C Alcoa Building, Pittsburgh 19, Pa.

ALUMINUM
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Wids Warld Fhotos, Ine,

Honors 1o Lt. Gen. James H. Doolittle. The veteran airman receives 1959 Silver

Ouill Award for distinguished serviee

to aeronautical progress at National

Business Publications dinner. Chief of Naval Operations Adm. Arleigh A.

Burke presented award. Right, Robert E.

vided for 1,510 new planes—633 Air
Force, 838 Navy, 219 Army. The Air
Force will buy forty-five Boeing
B-52H intercontinental bombers this
vear to equip a fourteenth heavy
bomber wing for SAC, plus thirty-two
Convair B-58s for one wing, and 220
Republic F-103s.

Twenty-seven ICBM squadrons—
thirteen Atlas and fourteen Titan—
were also scheduled. On January 13,
USAF announced that its three-year
test program for the Thor IRBM was
successfully concluded and a modified
Thor would now be used as a “civil-
ian rather than a military booster.”

On January 20, Russia made a
“superrocket” launch into a Pacific
test range. The shot from a Caspian
Sea base went some 7,800 miles,
landed more or less “on target”™ 1,100
miles southwest of Hawaii. Ten days
later, Russia fired a second rocket and
declared its Pacific tests ended.

On January 20 Capt. Eddie Ricken-
backer, America’s “ace of aces” in
World War I, added another “kill”
to his record. Official US figures
had credited Captain Rickenbacker,
founder and chairman of the board
of Eastern Airlines, with twenty-one
aireraft and four balloons shot down
in action on the Western Front. Air
Secretary Sharp, acting on the reec-
ommendation of a Pentagon board
set up to correct military records,
issued instructions to adjust Ricken-
backer's score by one more aircraft.

On January 22, another was added
to the long string of successful Atlas
launches from Cape Canaveral. A
6,300-mile shot fell within 1.24 miles
of target.

The MNavy on January 25 launched
the first of a series of gigantic bal-
loons from the aircraft carrier Valley
Forge in cosmic-ray tests. The bal-
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Harper, president of NBP, looks on.

loons, largest of which was as tall as
a fifty-story building, were equipped
to take photos of cosmic rays twenty-
two miles over the Atlantic.

The X-15 North American test
vehicle, with test pilot Scott Cross-
field at the controls, completed its
fourth powered flight on January 23,
some 60,000 feet over Edwards AFB,
Calif. It was the first X-15 flight since
the ship crash-landed on November 5.

CONTINUED

World Wida Photos, Tne,
Oklahoma’s Jerrie Cobb won 1959
“Woman of the Year” trophy, from
Women's National Aeronautieal Associ-
ation. Sen, Mike Monroney did honors,

Air Chief of Staff Gen. Thomas D.
White announced on January 25 that
USAF's accident rate fell in 1959 to
an all-time record low. There were
675 major aircraft accidents in 1959
compared to 894 the year previous.
Total fatalities fell from 705 to 376.
Rate of accidents was 8.3 per 100,000
flving hours compared to previous low
of 10.4 that was set in 1958,

(Continued on page 21)

Ground clutter is eliminated by TI moving target
indicator shown with video map at 20-mile range.
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guidance problems?

Once a missile has left the
launching pad, its success is
dependent, in part, on the
reliability of its guidance sys-
tem—a system demanding an
extremely high degree of precision. Hoff-
man'’s Electro-Mechanical Department
employs the most advanced precision manu-
facturing techniques to produce gyroscopes,
navigational computers, indicators, and
other essential electro-mechanical instru-
ments and components. Equipped with the
tools and skills required for this highly
exacting work, Hoffman’s Electro-Mechan-
ical Department stands ready to help solve
your preecision manufacturing problems.

ELECTROMICHANACAL SO0LAR POWLR

— |

MAYIGATION FILLE BEWvecesy
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Hdhnaﬂ/ll.-crnuulcs CORPORATION

Military Products Division
Fermerly Hoffman Laboratories Division
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Signelicant developments st Hallman have crested poditions lod seientints snd engloeer of high cabibre. Plaate sddress inguities 1o Vice President, Enginesving.




AEROSPACE WORLD

CONTINUED

S ol SRER S

Huge USAF Lockheed C-130, equipped with skis, made history Januwary 23 by
landing at Byrd Station on the inland plateau of Antarctica, first heavy transport to
do that slippery job. The eraft earried tons of supplies, including steel beams.
C-130s out of Sewart AFB, Tenn., are expected to become regular part of Ant-
arclie picture. Navy, running Operation Deep Freeze, hopes to acquire four.

On Januvary 28, the Navy demon-
strated a new communications system
in which signals are bounced off the
moon. It transmitted between Wash-
ington and Hawaii.

USAF’s Bomarc-B air defense mis-
sile failed for the sixth time in a row
in development tests at Cape Canay-
eral on January 29,

Discoverer 1X failed on February 4.
Thizs was the third miss out of nine
Air Force Discoverer shots, aimed at
developing reconnaissance and warn-
ing satellites.

Staff Changes

Dr. Joseph V. Charyk, formerly
Assistant Secretary, Research and
Development, USAF, has become
Under Secretary of the Air Force, the
position held by Dudley C. Sharp, the
new Secretary.

Maj. Gen. Harvey T. Allness, who
was with Alaska Communication Sys-
tem, NORAD and CONAD, Ent AFB,
Colo., is now Chief of Staff USAFE
. . . Maj. Gen. Kenneth P. Bergquist,
former ARDC Deputy Commander
for Air Defense Systems Integration
Division, Laurence G. Hanscom Field,
Mass., is now ARDC Commander, AF
Command and Control Development
Division, at the same base, retaining
his former post as additional duty . . .
Maj. Gen. William H. Blanchard was
transferred from Commander, Tth Air
Division, SAC, High Wycombe, Eng-
land, to Director of Operations, SAC,
Offutt AFB, Neb. . . . Maj. Gen. Wen-
dell W. Bowman, formerly Command-
er, Central Air Defense Force, ADC,
and Commander, Central North Amer-
ican Air Defense Region, CONAD,
Richards-Gebaur AFB, Mo., becomes
Commander, 33d Air Division, Semi-
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Automatic Ground Environment, ADC,
and Commander, 33d North Ameri-
can Air Defense, CONAD, at the
same base,

Brig. Gen. Robert S. Brua, reas-
signed from Chief, Medical Services
Inspection Division, Director of Readi-
ness and Materiel Inspection, Office
TIG, Norton AFB, Calif., to Surgeon,

World's smallest trbojet engine, by
Williams Research Corp., Michigan, is
designed to be mounted on tips of heli-
copter rotor blades and for other small
pireraft wse, military and commercial.

MATS, Scott AFB, Il . . . Maj. Gen.
Cecil H. Childre, former Director of
Operation and Training, TAC, is now
Deputy for Operation, TAC, Langley
AFB, Va. . . . Maj, Gen. James V.
Edmundson, who was Director of
Operations, SAC, Offutt, AFB, Neb.,
is now Assistant to DCS/Personnel,
{Continued on page 23)

Hughes' FALCOM Air-to-Air Missiles in front of Convair F-102A
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TRAIL SENSE
FOR PILOTS
ON THE PROWL

The horizon is always clear for the F-105 Thunderchief with NASARR...the compact, lightweight
monopulse radar system designed and built by Autonetics. NASARR gives the Republic Thunderchief
an uncanny sixth sense for air-to-air search, automatic tracking, air-to-ground ranging, ground map-
ping, and terrain avoidance —regardless of height, speed, attitude, or visibility. For more than a
decade Autonetics has pioneered the way with monopulse radar systems like NASARR to give
America's pilots the keenest trail sense possible.

F
u

ontrol Systems by Autonetics @

= DOWMEY, CALIFORMIA
A DIVISION OF MORTH AMERICAN AVIATIOM, INC. REGIOMAL OFFICES: WASHINGTON, D.C. AND DAYTON, OHID
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Hq. USAF, Washington, D. C. . . .
Brig. Gen. William M. Gross, for-
merly Chief of Staff, TAC, Langley
AFB, Va., has become Chief MAAG,
Denmark . . . Brig. Gen. Royal Hatch,
former Deputy for ANG  Affairs,
CONAC, Mitchel AFB, N. Y., is now
DCS/Personnel, USAFE . . . Brig.
Gen. Benjamin G. Holzman, Air Force
Office of Scientific Besearch, ARDC,
Washington, D. C., has been numed
Commander, AF Research Division,
ARDC, same base.

Brig. Gen. Cecil P, Lessig, formerly
Commander, 29th Air Division (Def)
ADC, and Commander, 29th North
American Air Defense  Division
(CONAD), Malmstrom AFB, Mont., be-
comes Commander, 29th Air Division,
(Semi-Automatic Ground Environ-
ment), ADC, and Commander, 29th
North American Air Defense Region
(CONAD), at the same base . . . Brig.
Gen. Curtis R. Low, who was Vice
Commander, WADF, Humilton AFB,
Calif., is now with Alaska Communi-
cation System, NORAD and CONAD,
Ent AFB, Colo. . . . Maj. Gen. Wil-
liam W. Momyer, reassigned from
Director of Plans, TAC, to Deputy for
Plans, TAC, Langley AFB, Va. . ..
Brig. Gen. James E. Roberts, former
DCS/Personnel, USAFE, is now Dep-
uty for Personnel, TAC, Langley AFB,
Vit ... Maj. Gen, Charles B. Westover,
who was Director of Plans, SAC,
OHutt AFB, Neb., becomes Com-
mander, Tth Air Division, SAC, High
Wycombe, England.

Promotions: Twenty-three brigadier
generals huve been nominated by
President Eisenhower for promotion
to two-star rank. They are: Arthur C.
Agan, Jr., Glen R. Birchard, Chester
W. Cecil, John K. Cullen, Charles M.
Eisenhart, Thomas ]. Gent, Jr., Don-
ald P. Graul, Perry B. Griffith, Donald
L. Hardy, John K. Hester, Joseph R.
Holzapple, Willinm B. Keese, William
C. Kingsbury, Frederick H. Miller,
Charles H. Pottenger, Joseph ]. Fres-
ton, Jermain F. Rodenhauser, Charles
B. Root, Kenneth O. Sanborn, Prescoltt
M. Spicer, Henry R. Sullivan, Jr.,
Major 5. White, and James W. Wilson.

An additional forty-four colonels
have been named for promotion to
the rank of brigadier general. They
include: Milton B, Adams, Carl W.
Andrews, Julian H. Bowman, Richard
F. Bromiley, Bobert W. Bums, An-
drew B. Cannon, Louis E. Coira,
Roger M. Crow, Allman T. Culbert-
son, Richard D. Curtin, Leo F.
Dusard, Jr., Richard W. Fellows,
Robert D. Forman, Jamie Gough,
Earl C. Hedlund, Elbert Helton,
Franklin 5. Henley, John B. Henry,
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Dr. Joseph V. Charyk, left, former Assistant Seeretary of the Air Force, He-
search and Development, is sworn in as Under Seeretary by AF Seerctary Sharp.

Jr.. Robert H. Herman, Harris B.
Hull, James W. Humphreys, Jr. and
Vincent . Huston.

Also Bavmond T. Jenkins, Aubrey
L. Jennings, William B. Kieffer, Rich-
ard T. Kight, Edward G. Lansdale,
William E. Leonhard, Carroll W. Me-
Colpin, Thomas K. McGehee, Gilbert
L. Meyers, Howard W. Moore, Doug-
las C. Polhamus, Walter B. Pulnam,
Robert C. Richardson, 3d, Ralph C.

Rockwood, James C. Sherrill, Rohert
MN. Smith, Robert H. Strauss, Benja-
min A. Strickland, Jr., J. Francis
Taylor, Jr., Paul W. Tibbets, Jr., Wil-

liam R. Yancey, and Charles M.
Young.
Retired: Brig. Gen. Edward B.

Gallant, Brig. Gen. Lester W. Light,
Brig. Gen. George FF. McGuire, Brig.
Gen. William H. Powell, Jr., and Brig.
Gen. Baymond L. Winn.—Exn

o 7
USAF BOMARC Missile p

- : 1] A
roduced by Boeing Airplane Co

—pquipped with Tl-built PDM,FM,/FM telemetry system,
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AIRPOWER in the news

Claude Witze

SENIOR EDITOR

Secrecy Begets Confusion

WasmncTon, D, C.

The most common complaint of observers here, both
casual and intent, is that they are confused. Any num-
ber of excuses are being given for this confusion. One
of them is that Administration spokesmen, like Defense
Secretary Thomas S. Gates, r., have been misinterpreted.
Another one is that military spokesmen, like Gen. Thomas
S. Power, are too numerous and that they have all kinds
of ideas. Then there are the out-and-out crities, like Sena-
tors Symington and Johnson, who are said to add to the
confusion with some deliberate intent because thev aspire
to a presidential nomination by the Democratic party.

Certainly the press has not distinguished itself if, in-
deed, it ever was willing to accept the assignment of
clearing up the confusion. At this writing at least four
prominent news weeklies, the kind that are read by mil-
lions of Americans, have printed four different sets of fig-
ures estimating our missile strength vis-i-vis the Russians.
The figures are for now and some time in the future. In
addition to being different thev all are at least partly
wrong and, according to reliable sources, all guilty of
upgrading the true US strength. It is germane to recall,
in this connection, that General Power is one of the men
who is outspoken in his demand that the American people
be given the straight facts. The SAC Commander in Chief
is not running for public office, but his case has drawn
the attention of the House Government Information Sub-
committee ever since he wrote a book that was banned
from publication. This winter the General is more intent
on winning support for the airborne alert program he
considers essential to our survival. But in his appearance
before the Senate Preparedness and Space Committees
headed by Mr. Johnson he made an eloquent plea for
giving more information, accurate information, to the
public. It is the public, General Power says, whose support
he needs, and he feels the only way to get it is to tell
them the facts. This, clearly, is one of the ideas he has
as a general that is an anathema to the Administration.

There is no doubt about it; the Administration’s defense
program is under fire, and secrecy is one of the weapons
it is using to fizht back. There are two others worth
mentioning. One is the technique of discrediting the
critics with the argument that they don't know all the
facts or that they have political or vested military ambi-
tions. The final technique is pure Madison Avenue, and
can result in headlines of such dubious merit as the fol-
lowing example from the Washington Post of February 11:
“Eisenhower Sees Missiles for 1st Time.”

This language was not used in the mimeographed “Re-
marks of the President on the Airstrip” issued in the best
Madison Avenue style by the White House Press Secre-
tary. The remarks were to the effect that Mr. Eisenhower
found Cape Canaveral “a most highly instrumented place”
and that the experience of his visit was worthwhile. He
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hoped it also had been worthwhile for the reporters who
accompanied him, some of whom are veteran visitors to
Patrick AFB. They, like Senator Symington and a lot of
people in defense industry, had spent many days at the
Cape before they dropped in with the Chief Executive
for his three-hour tour,

Some of these people also are aware that Cape Canay-
eral is the home of a test range and is not an operational
base preparing to fire shots in anger, They know that the
birds themselves are only about twenty percent of the
operational weapon system, the rest being in a mighty
complex of men and machinery commanded by General
Fower but still in mighty scarce supply. What they know
of these things they may have learned at SAC Head-
quarters, Offutt AFB, Neb., for many of them have visited

Wida World Photos, Ine.
Sen. John Stennis (D.-Miss.), acting chairman of the Senate
Space Commiltee; has a word with Gen. Nathan F. Twining,
Chairman of the Joint Chicfs of Staff, during Senate hear-
ings into the status of United States defense preparedness.

that key installation. Mr. Eisenhower. who entered the
White House in 1953, never has been to Offutt. And he
never has been to Vandenberg AFB, where the first opera-
tional missiles are located. These observations are perti-
nent in the sense that it is the weapon system the nation
is discussing in the present debate. It is a system that
will be used only when the word is passed to Vanden-
berg from Offutt, which will get the word from 1600
Penmsylvania Avenue,

The plea of General Power and others for less secrecy
is not expected to bring any results. The White House
has strong feelings on this subject, and the Republican
National Committee has laid down the line of attack
against critics who struggle against the restriction. It has
been suggested that our strength is a deterrent only so
long as potential foes know what the strength is. Presum-
ably this means we have some way of telling the potential
foe while keeping it a secret from our own people.

{Continued on page 27)
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At 00%00701* GM T February 1, 1960, Martin logged its 425,412,000th mile of space flight

Without electronics it is impossible to design, build, test,
launch, guide, track or communicate with a missile, That is why
402 of Martin’s 7,500 engineers are electronic/electrical engineers.
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Twa rousing tributes to the performance reliability of CECO products
are the remarkable records being compiled by the jet airliners
pictured above in “gallery display”—the Boeing 707 and Douglas DC-8.

Main fuel pumps for the Pratt & Whitney Aircraft engines powering each
were enginéered and precision-produced by Chandler Evans.
Significantly, during the first exciting year of

U.5. commercial jet operation, CECO pumps took part in

every single service mile flown by either type of aircraft.

If pictures of missiles and aircraft which are airborne with

CECO products actually were exhibited in a gallery, the section

devoted to pump applications would be an impressive one. In addition, CECO
space would have to be set aside for future portraits, since right now . .. SYSTEMS
at Chandler Evans . . . a number of important pump design and CONTROLS

development programs are underway,

CHANDLER EVANS corroraTion

Waest Hartford 1, Connecticut

Inreresting, informarive lireratire on many CECO products is
yours for the asking. Please address your reguest to Depi, 10,




AIRPOWER IN THE NEWS

CONTINUED

It has developed from recently published hearings of
the House Subcommittee on Defense Appropriations that
the Air Force has taken exception to data on the missile
situation prepared by the National Intelligence Board.
Presumably, it is the latter’s arithmetic that is being used
bv such witnesses as Defense Secretary Gates and Gen.
Nathan F. Twining, Chairman of the Joint Chiefs of Staff,
although Senate committee members bhave said Allen
Dulles, head of the Central Intelligence Agency, has nol
agreed with their conclusions. So far as the Air Force is
concerned, it has disagreed with CIA and the National
Intelligence Estimate in previous situations and proven
maore right than wrong.

Congressman Melvin R. Laird (R.-Wis.) has indicated
that USAF gives the Russians credit for greater capa-
bility than other experts heard by Congress. This being
true, it would justify the attitude of USAF spokesmen in
their case for such weapons as the deceased F-108 long-
range interceptor, the gutted B-70 bomber, and the air-
borne alert. Yet the President in his most recent press
conference, as this is written, issues a clarion protest against
congressmen, generals, “or one individual or one tech-
nician far down the line” who dares challenge his De-
fense Department “experts.”

There is no denying there are political considerations
in the argument, but regardless of its outcome the genuine
threat is that the US may follow a path of preparing for
the minimum danger beeause it is cheapest, and the Amer-
can people are denied the right to decide what they are
willing to spend. So long as our national defense effort
is geared to what the Administration wants to spend,
rather than to what we need, there will be an effort to
find the formula for a minimum deterrent. And there is
no way that any man, be he in the Kremlin or the Penta-
gon or the Bureau of the Budget, can tell us how to
calculate that minimum deterrent.

The B-70 at Bargain Rates

The following exchange is from the transcript of hear-
ings on the fiscal 1961 budget before the House Sub-
committee on Department of Defense Appropriations.
The principals are Rep. George H. Mahon (D.-Tex.),
chairman of the committee, Maj. Gen. R. J. Friedman,
USAF, Director of Budget, and Gen. Thomas D. White,
USAF Chief of Staff.

Mr. Mahon asked how much the Air Force had re-
quested for the B-70 Mach 3 bomber. Then:

General Friedman: Our request in the recommended
budget was for approximately $458 million,

Mr. Mahon: That is what the Air Foree originally
wanted?

General Friedman: That was our original estimate,

Mr. Mahon: What are you asking now?

General Friedman: The budget request contemplates
875 million.

Mr. Mahon: You argued strenuously, I assume, Mr.
Secretary and General White, for the $450 million pro-
gram for the B-707

General White: Yes, sir.

Mr. Mahon: This decision was made by the Secretary
of Defense or by the President?

General White: 1 got my orders from the Secretary of
Defense, sir.

Mr. Mahon: Did this battle ebb and fow, or was there
just a stone wall all the time?

General White: A certain amount of ebb and flow in
it, sir,
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It is clear that the ebb and fow has not ceased and
that the slash from $456 million to $75 million may not
be permanent. The Chief of Staff, a few moments after
the above exchange, said he had spent “many sleepless
nights" over the problem of whether he would try to
save the F-108 Mach 3 interceptor or the B-70. He picked
the latter. Why? Because it “would be the greatest threat
to the Soviet Union.”

This makes it clear that the Secretary of Defense, who
gave General White his orders but is not reported to
have lost any sleep over the question, made a decision
that USAF feels will ease the burden on Russia. This is
one of the critical features of the B-70 decision that has
not been aired in the debate. The threat to Russia in the
B-70 program is both military and financial, It is a mili-
tary threat in the sense intended by General White, It
is a financial threat in the sense that we ean afford to
build it a lot easier than Russia can build a defense
against it. The shift to Mach 3 in our manned offensive
system would force the Kremlin to launch a back-breaking
program of new weapon systems, involving interceptors,
ground-to-air missiles, and the complementing control
system. As the B-T0 designers know so well, it is neces-
sary to develop a new family of aircraft metals and fabri-
cation processes to meet the strains of a 2,000-miles-an-
hour cruising speed. When General White speaks of the
B-T0 as marking a new “breakthrough™ in aeronautics, he
is referring to the heat barrier, beyond which, in his
words, “your horizon is perhaps unlimited.” So far, the
Russians have had no compulsion to cross that horizon.
There is no reason to doubt that they can do it, but the
cost is something that would almost certainly stagger Mr. K.
in his program to provide more consumer goods for his
public.

This is not to deny that the B-T0, if it is allowed to
survive, would be an expensive airplane. General White
estimated before the House committee that the unit cost
will be $24 million against $8 million for the B-52. He
did not discuss how much this price tag will be increased
if the program is stretched out and the B-70 follows a
stumbling cvele like so many of its predecessors, The
original flight date for the B-70 already has slipped
eleven months, If the decision were made to regain that
eleven months there would have to be a crash program
with all of its added costs. So far as production is con-
cerned, leading to operational deliveries, the planned
schedule can be met if the go-ahead, a reversal of the
decision to gut the airplane, is made by June of this
year. So far as subsystems are concerned, the contracts
have been ordered terminated but are being sustained by
the contractors on a minimum basis. The difficulty in
restarting will increase the longer the delay, The idea,
suggested by the Administration, that the gutted B-TO
might use alternate subsystems already developed has no
attraction for USAF. It has been compared to the racing
car with a topflight driver who is sent on the track
handicapped because the owner refused to buy him a
proper pair of glasses.

Economies like this appear increasingly nonessential in
the lush world that is America today. The B-70 is an
airplane that the Russians can't afford. It has been esti-
mated that it would cost them $40 billion in five years
if we continue the program. If General White's cost esti-
mate can hold we would saddle Moscow with this defense
burden for something in the neighborhood of 810 billion.
The B-70, like the B-36 of another day, may be a real
bargain.

(Continued on page 29)
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The Philco 2000 Electronic Data Processing System is the world's fastest because it

is the only asynchronous system commercially available today! Each

2ration starts the instant the previous operation is completed, without waiting for a

pre-set clock pulse. Asynchronous operation eliminates the time lag that occurs

in all clock-timed systems .
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CONTINUED

MATS, Sin and Salvation

The promised report of the Depart-
ment of Defense on “The Role of the
Military. Air Transport Service in
Peace and War” has been completed
and put through its paces at the
White House. It has been released
with a program approved by the
President. USAF has set up a com-
mittee of civilian experts to figure out
how the changes can and should be
made. The Air Transport Association,
easing its malignment of MATS for
the time, has smiled, hailed the re-
port as “a long step forward,” and
headed for Capitol Hill. Here, sup-
ported in some degree by the report,
it is urging federal aid in the de-
velopment of modern cargo aircraft
because “the country cannot rely upon
the natural development of this phase
of our industry.”

Becommendations approved by the
White House do include a suggestion
that the Defense Department and
industry should share the costs of de-
veloping a modemn turbine-powered
airplane that ean be used by military
and civil airlines. It also says that
MATS should stick more closely to its
“hard-core” mission, if and when the
airlines get the capability they need
to support MATS, At the same time,
the report recognizes that MATS
must use the airlift it generates in
preparing for its mission. So far as
commercial contracting is concerned,
the report favors policies that will do
more than encourage modernization
of airline equipment. It demands an
insurance that there will be no inter-
ruptions to commercial service for the
defense mission and that the carriers
be required to meet certain emer-
gency requirements. If a crisis arises,
the report says in effect, an airline
with a contract will be expected to
increase its commitment.

One of the important things about
the report is that it has succeeded in
incorporating certain reservations that,
in effect, throw the ball back to the
airlines. If they ecapitalize on the
opportunities they will be busy, too
busy to devote energy to attacks on
military procedures and methods of
dividing traffic. There are reserva-
tions in the report. Despite all the
screaming, it points out, “commercial
cargo capability is extremely limited
for emergency purposes and quali-
tatively inadequate . commercial
carriers can accommodate only a rela-
tively small percentage of the military
traffic. . . . There are no aircraft in
the commereial carrier industry which
were originally designed as cargo
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Emergency spare parts in hand, Air Force pilot leaves Cessna U-3A suppller, ona of many

designated to serve USAF across Amaerica,

LOGISTICS PROBLEM—SOLVED BY CESSNA

Problem: to provide the Air Force a quick, easy, economical way to maintain its
valuable fleet of Cessna U-3A light twin transports. Solution: a nationwide off-
the-shelf support program tied in with Cessna’s world-wide support of the U-3A's
commercial counterpart, Model 310, In operation nearly three years now, the
program has proved a success by many standards. Most imporiant to the Air Force:

untold time, trouble and dollars saved.

Low-cost logistics support is just one of the

reasons USAF flles the U-3A extensively—and one

more of tha ways Cessna “'Problem-Solving*
Research is ever at work enhancing
America's futura in the air,

Wichita,
Kansas

Cessna

carriers.” At another point: “Until
there is an expansion in commercial
air cargo capability up to the required
level, it is appropriate that MATS be
capable of making up any deficiency
that may exist.”

On the subject of scheduled traffic,
the report points out that this is an
area that results in maximum eriticism
of the MATS operation. It even sug-
gests that much of the congressional
opposition to modemization of the
MATS fleet has resulted from this
resentment. The opposition, about a
year ago, managed to keep MATS
from acquiring jet cargo planes con-
sidered essential for support of the

Strategic Air Command. The report
also says that in case of an emergency,
such as the Formosa deployment of
mid-1958, MATS must upset other
military airlift forces in order to meet
its scheduled program.

There is little attention paid in the
report to MATS passenger services,
which drew a lot of attention from
ATA critics over the past two years
as “plush” operations run in direct
competition with the commercial car-
riers. This noise has dropped percep-
tibly since it was announced that in
1959 MATS flew 2,400,000,000 pas-
senger miles with a perfect safety
record.—Exp
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Above, AFA%s first Panorama, San Francizseo, 1955. Acrospace Panorama in 1960 will be larger and belter than ever.

AIR FORCE ASSOCIATION’S

AND

SAN FRANCISCO, CALIFORNIA
SEPTEMBER 21-25

30

Since AFA held its first Panorama in San Francisco in
1955 with fifty-eight exhibitors, the Panorama has more
than tripled in size and number of exhibitors and is now
the nation’s largest display of aerospace and defense equip-
ment. In 1959, at Miami Beach, the US Air Force was rep-
resented by five members of the Secretariat, including for-
mer Secretary James H. Douglas, seventy general officers,
including Gen. Thomas D. White, Chief of Staff, and
553 other USAF officers. A total of 1,601 defense industry
representatives  registered at Miami  Beach, cluding
ninely-six presidents and board chairmen, 176 vice presi-
dents, and 491 managers,

The 1960 Aerospace Panorama in San Francisco will be
even larger and better attended. As this issue of Am Fonce/
Space Digest Magazine goes to press, we have alréady
assigned more exhibit space than was occupied in Miami
Beach.

With the program for San Francisco shaping up to be
one of the best Convention programs ever offered, attend-
ance records are sure to set a new high as they did in 1955,
Why not make vour plans now to combine an outstanding
AFA Convention with the vacation of vour life—in fabulous
San Francisco, one of the most cosmopolitan cities in the
United States. There are many famous and unigue points
of interest to visit in and around San Francisco.

During World War 1l and the Korean conflict, many Air
Force personnel passed through San Francisco on their way
to and from the Pacific. The Air Force Reunion Party on
Saturday night will bring back memories of those days and
the 1935 AFA Convention and will make it possible to re-
new old acquaintances and friendships. Make your plans
now to be on hand for this and the many other interesting
events which are planned to make the 1960 Convention
another great milestone in AFA's rapid growth.
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ANOTHER WAY

RCA SERVE
TOU THROUGH
ELECTROMICS

Ome of the sharpest photos ever taken of

sun’s surface. It, and hundreds of others
taken by siratoscope, may answer myste Ty
of violent magnetic disturbanees on earth.

Exact position of photograph in relation
to the total sun surfuce is shown here. Plotting
and photography of precise areas was made
possible by airborne RCA television,

RCA REPORTS TO THE NATION:

REMARKABLE NEW PHOTOS UNLOCK
MYSTERIES OF SUNS SURFACE

Special RCA Television, operating from stratosphere,
helps get sharpest photos of sun’s surface ever taken

Scientists n?n:l..-n'll?.' took the first,
sharp, searching look into the center of
our solar system. It was achieved not
by a missile, but by a balloon posted
m quiet reaches of the stratosphere.

The idea was conceived by astrono-
mers at the Princeton University Ob-
servatory. They decided that a floating
observatory —equipped with a tele-
scope-camera— would offer a stable
“work platform™ from which sunspots
could be photographed free of the distor-
tion caused by the earth’s atmosphere.

But "Project Stratoscope” encoun-
tered an unforeseen and major obstacle
on its initial flight. A foolproof method
was needed for aiming and focusing

the telescope of the unmanned obsery-
atory. Princeton asked RCA to help.

A .ﬂ]u‘.i‘ial RCA television system was
devised which enabled observers on the

Going up for "good seeing.” Un.
manned balloon-observatory starts its

ascent to take sunspot photos. "I’m}uq-t
Stratoscope’ is a continuing program
of the Office of Naval Research and
the National Science Foundation,

ground to view exactly what the tele-
scope was seeing aloft. This accom-
plished, it was a simple matter to
achieve precise photography—directed
from the ground by means of a separate
RCA radio control system.

The resulting pictures reveal sun-
gpol activities in unprecedented detail,
They provide the world with important
information regarding the magnetic
disturbances which affect navigation
and long-range communications.

The success of “Project Stratoscope’
is another example of RCA leadership
in advanced electronic.. This leader-
ship, achieved through quality and
dependability in performance, has al-
ready made RCA Victor the most trusted
name in television. Today, RCA Victor
television sets are in far more homes
than any other make.

RgﬁL RADIO CORPORATION OF AMERICA

THE MOST TRUSTED NAME IN ELECTRONICS




What goes up must fly true. To maintain this condition,

LI B R As c 0 PE Librascope has packaged the rectangular, polar and spherical
geometries of flight...in computers easily held in a man’'s

hand or held aloft by an economic expenditure of power...computers

unexcelled for 22 years at calculating flight paths, interception

courses, fire control trajectories...with answers that come

c 0 M P“TE R s out fast and right. They offer a challenging capability to
alert project B8 A and design engi-

neers. Write to Librascope, 808 Western Avenue, Glendale, Calif.

information on
Employment Mgr.

Librascope, A Division of General Precision, Inc. = For
engineering career opportunities, address Glen Seltzer,

computers that pace man’s expanding mind
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CAN AN AIRBORNE ALERT PREVENT A

SPACE-AGE
PEARL HARBOR?

Claude Witze

SENIOR EDITOR

Wasamxcron, D. C.

N ALL OF the storm and Fary now raging here on the defense issue, it has not
heen made clear that the Strategic Air Command’s fight for an airborne alert is
an act of desperation.

It may be a last-ditch stand for survival of the free world.

At this writing, as generals and politicians haggle over Soviet capabilities and in-
tentions before committees on Capitol Hill, the Secretary of State has announced that
Maoscow's attitude on the German question is getting tough.

This news is contrary to what the Eisenhower Administration said it expected as
a result of the famous Camp David meeting, and it seems to be accepted at the State
Department that the basis for the shift may lie in Russia’s confidence in its military
power. It is being pointed out that a new Berlin crisis about a year and a half from
now may demonstrate to the whole world that the balance has shifted to the Kremlin.

In view of these facts it is almost incredible that Gen. Thomas S. Power, SAC
Commander in Chief, is being openly discredited—if not insulted—by his political
peers. His “parochial” interest, if that, is his interest in preventing another Pearl
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SAC Commander in Chief Gen. Thomas 5. Power, left, and Lt. Gen. Bernard A. Schriever, chief of the Air Besearch
and Development Command, laid unpleasant facts before Congress. General Power warned of growing Soviet mizsile threat,
declared that eapability for continuing airborne alert was needed to keep SAC a true deterrent. General Schriever

stated it"s too Iate to fill the missile gap with missiles,

SPACE-AGE PEARL HARBOR?

pleaded for stepped-up warning satellite programming.

Harbor. And Pearl Harbor, the record will show, came at
least in part from a mistaken assessment of both Japan's
capabilities and intentions.

“In December 1841 few believed that Japan had a
capability for the Pear] Harbor attack,” writes Henry H.
Ransom, Harvard University political scientist. “They had
it. But even fewer, if any, concluded that Japan had the
intention of such an attack. The problem then, as now, is
a tendency to create policy and plan actions based upon
what potential enemies will probably do . . . rather than
adequately assessing evervthing they can do.”

The feeling of urgency that General Power has put into
his plea, admittedly, is based on what the Russians can do.
There is no argument about SAC’s deterrent capability
in early 1960. The General himself has said so in public
speeches and on the witness stand. He is in agreement
with the Administration on this point.

Yet, regardless of degree and regardless of whether the
estimates are based on Soviet capability or Soviet inten-
tions, there will be a period, starting in 1961, when our
deterrent power, which is SAC, may not be able to hold
the peace. It is popularly known as the missile gap, to
which should be added in consistent language, a warning
gap and an intelligence gap.

General Power is not in a position where he can ignore
this future situation. He must attempt to keep our deterrent
power a true deterrent, and, if it should fail, it is his re-
sponsibility to have retaliatory power that can be used.
So far as the missiles are concerned, it is an announced
policy of the Administration that this country will not try
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to match the Russian effort. This leaves the manned
bomber as an essential ingredient of our retaliation as part
of the deterrent role it has filled for several years.

Further, as Lt. Gen. Bernard A. Schriever, chief of the
Air Research and Development Command, told a Senate
committee, it already is too late to reverse the decision
and fill the missile gap with missiles. Basically, this is
why the airborne alert will be an act of desperation, We
can't fill the missile gap by ordering more Atlases, as
some have suggested, or more Titans. They would not
be ready in time to fill the gap. The same can be said for
the suggestion of the Navy that more money be pumped
now into the Polaris submarine system. Whatever virtues
Polaris may add to our deterrent power, they are like those
of USAF's Minuteman in that they will come after SAC
has faced its biggest crisis. If the crisis was to be eliminated
by spending more money for deterrent power in the form
of ballistic missiles, the inventory should have been ordered
one and two years ago, when men like General Schriever
were pleading for a bigger investment.

General Power has put emphasis on the significance of
this lag, which had its roots in decisions that now cannot
be reversed:

“. . . the ballistic missile offers unique advantages to a
potential aggressor who plans a surprise attack and must
endeavor to destroy the defender’s retaliatory forces before
they can be launched against him.

“Hence, there can be little doubt that the Soviets are
producing ballistic missiles at the high rate indicated re-
peatedly by Mr. Khrushchev. It is, therefore, conceivable
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that within about two years they will have built up a
sufficient stockpile to permit a massive attack on the United
States.”

This leads to the second gap—a gap in warning. In the
time period of which General Power is speaking we will
have no active defense against ballistic missiles, Neither
will we have a fully operational warning system that will
permit SAC to get enough planes off the ground in time
to effectively retaliate.

“Until these missile warning systems become reliable,”
General Power says, "SAC's alert force must be in the
position to survive a surprise attack without any warning
at all.”

In this area, it should be assumed that weaknesses of
the warning system will persist until USAF has a work-
ing satellite system for detection of ballistic missile launch-
ings. Project Midas, an orbiting infrared sensor that will
give up to thirty minutes’ warning, is considered within
General Schriever'’s command to be an essential part of
our foture deterrent strength. The reason: The warning
capability of Midas will virtually guarantee the effective-
ness of our retaliatory strength, be that in manned bombers
or ballistic missiles, Weapons that can't get off the ground
have no retaliatory power and lose their effectiveness as
deterrents,

It has been pointed out that the Ballistic Missile Early
Warning Svstem (BMEWS) is coming but that only the
first increment out of three will be ready later this year.
Completed, it will provide only a ffteen-minute warning
as opposed to the thirty minutes expected from Midas.
Hence Midas is our only real hope for solving the critical
warning problem.

This satellite, General Schriever says, can become opera-
tional within the present “state of the art” including the
use of rocket boosters now available. Yet, Midas again will
not be ready as soon as it will be needed. Much of the
reason is that, by Administration decree, Midas has been
sadly lacking in priority and funds. It grew out of an Air
Force project that was shifted to the Advanced Research
Projects Agency and then back again, Only after it got
back to USAF was its priority position improved, and a
new decision on funding now must be made. It is com-
monly assumed that the history of this project accounts
in substantial part for General Schriever's outspoken
opinion that ARPA is something this nation can live with-
out. Midas is something we can'’t live without.

What we have here called the intelligence gap is an-
other area that some day will be filled by a satellite.
Until it is, we must rely on intelligence estimates and
their interpretation, be that by generals or politicians, be
it based on capabilities or intentions. It would appear
from the record that SAC, faced with a decision on
measuring the threat to our manned retaliatory force,
would be taking an extreme risk if it counted alone on
the National Intelligence Estimate. Maj. Gen. J. H. Walsh,
USAF Chief of Intelligence, gave the Senate details on why
he disagrees with the NIE. The difference arises from in-
formation on Red intent, not capability.

For the record is not good. It is known that USAF
excelled the NIE in its prediction of the first Russian
atomic bomb, the first Bussian hydrogen bomb, and
Russia’s rocket capability, There was nothing more ob-
vious when Sputnik was launched than the surprise and
consternation of Administration spokesmen as opposed to
those on the inside of military research and development
activity. It was not General Schriever who called Sputnik
a basketball without military significance. Mr, Bansom,
quoted earlier, has not gone so far as to say the NIE
fell on its face in these matters. Rather, he says, the
problem “involved the receptivity of policy-makers and
leaders of public opinion to unvarnished intelligence esti-
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Substantinl number of SAC men, like this B-52 erew, are
currently on fifteen-minute ground alert around the globe.

mates.” SAC's receptivity in 1960, however “parochial”
it may appear, can in this case mean the difference between
national survival and the kind of Pearl Harbor that will
have violently radioactive ashes.

The satellite that some day will fill the intelligence gap
is Samos. It still is in the research and development phase.
It will be able, General Schriever says, to “see the prepara-
tions under way for a hostile attack, deep inside the bor-
ders of any country.” Like Midas, it will both protect and
implement our military deterrent posture.

Without Samos—and there has been no forecast of
when it will be available—the facts at SAC Headquarters,

(Continued on following page)

PRESIDENT EISENHOWER ON THE
AIRBORNE ALERT

The following exchange took place between Rowland
Evans, Jr., of the New York Herald Tribune, and Mr.
Eisenhower at the President’s news conference of Febru-
arv 3:
Q. Mr. President, you mentioned the word “deterrent”
in your answer to the last guestion. Yesterday, Gen.
[Thomas S.] Power said that
our deterrent of heavy bomb-
ers cannot be properly safe-
guarded unless it is put on a
full air alert. You discussed
this with ws before, but in
view of General Power's testi-
mony yesterday, would you
give your view on that ques-
tion?

A. No, I'm—there are too
many of these generals have
all sorts of ideas; but I do
point this out: [ have got the
Secretary of Defense, whom
I trust, and whe 1 know is
honest in his study, analysis,

and conclusion. That is Secretary Gates. And beneath him,
assisting him, is the Chairman of the Chiefs of Staff, whom
I similarly trust; and the Joint Chiefs of Staff, with those
two, are my military advisers. And I have been long enough
in the military service that [ assure you that 1 cannot be
particularly disturbed because ecerybody with a parochial
viewpoint all over the place comes along and takes and
says that the bosses know nothing about it. Now, I don't
think anyone’s trying to impugn the patriotism and the
ecarnestness and the integrity of the group I have just men-
tioned. And 1 think, myself, they are the ablest people we
could get. That's the reason they were selected,




SPACE-AGE PEARL HARBOR?

CONTIMUED

Offutt AFB, Neb., are that the command provides about
a hundred soft targets which the Russians have to hit
if they are not to suffer retaliation. The hits, of course,
would have to be made without warming, not a difficult
thing to do in the period of peak danger. The Soviets
would have to destroy the manned bomber force, which
will be the backbone of our deterrent force until that
time, at least four years away, when missiles will carry
a substantial part of the load. This also will not be
difficult so long as we keep the planes on the ground.

Experts quoted by General Power say it would take an
average of three missiles, in their current state of de-
velopment, “to give an aggressor a mathematical prob-
ability of ninety-five percent that he can destrov one given
soft target, some 5,000 miles away.” Hence, the General’s
postulation in a speech before the Economic Club of
New York that Russia, with a force of 300 ballistic mis-
siles—half ICBMs and half IRBMs—could wipe out our
entire nuclear strike capability in thirty minutes.

As SACs top commander, the General later told a
Senate committee he must assume that the Russians, with
a capability of building 300 long-range missiles, have the
intenfion to use them. Put in reverse, he cannot afford to
assume otherwise. This is the background of his potential

Ballistic Miszile Early Warning System (BMEWS) will help
guard US against attack from over top of the world. But
BMEWS, not yel in action, will have limitations. Here,
BMEWS radar sereen at first such site, Thule, Greenland.

Pearl Harbor, and it will remain a menace until such
time as there is a warning system such as Midas and its
successors that will be part and parcel of our deterrent
strength, Warning must join the weapon system. Until it
does, the retaliatory force is not a guaranteed deterrent.

There is a real danger, in this connection, that the
near-mania for budget-cutting will menace the Midas and
Samos projects. At a recent press conference President
Eisenhower mentioned the 36,690 million appropriated
for missiles of all kinds in 1960, His comment: "And this,
it seems to me, is getting close to the point where money
itself will not bring you any speed, any quicker develop-
ment.” Well, authorizations approved one and two and
three vears ago would have prevented the missile gap.
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Authorizations that are not pushed through this year will
prolong the warning and intelligence gaps, and there
will be a parallel sitnation in years to come when it
will be too late, just as it is too late today to buy ICBMs
from the existing production lines. General Schriever's
plea for the highest priority for Midas and Samos, like
General Power’s plea for an airborne alert, may be a plea
for national survival., Looking ahead, General Schriever
told a House committee recentlv: “The opportunities of
maintaining and strengthening our deterrent posture lie
principally with space wvehicles. . . ."

Nobody, not even General Power, has said there is a
crisis here today. SAC is the mightiest military force in
the world, and its commander, despite the interpretation
put on his words in some of the press, did not at any
time say or imply that the airborne alert is an immediate
necessity. He did say SAC “should maintain the highest
practical percentage of our heavy force on an airborne
alert” as soon as possible. The budget now under discussion
on Capitol Hill does not meet this requirement.

At this point it is essentinl that the position of Gen.
Thomas D. White, USAF Chief of Staff, be made clear.
It is on the record with at least three congressional com-
mittees that General White agrees with the Power assump-
tion that the peril from ICBMs will be great pending the
advent of a competent warning system. General White
feels that if we assume (as General Power did) that
the Russians will have numerical superiority in long-range

, missiles (a superiority the US has said it will accept)

then a portion of SAC on air alert will become necessary.

Said General White:

“I agree with General Power's hypothetical example
of what the enemy could do with as few as about 300
ballistic missiles—that is, have a high probability of de-
stroving 100 sites if they were all soft. Further, 1 also
agree with General Power that the actions which we are
now taking, and plan to take in the future . . . will all
combine to form the kind of survivable military strength
which the Soviets could not attack without receiving un-
acceptable destruction in return.”

General White, in an effort to clarify the issue, has
painted to the difference bebween an air alert and the
capability for an air alert. He gives General Power full
support on the requirement for the capability. He has
not said he will refuse support of the requirement for an
active air alert. What is needed is the capability and sound
grounds for setting up the requirement, General Power, as
SAC Commander, urged implementation of the air alert
“as soon as possible”—which is near mid-1961. General
White says “an on-the-shelf capability seemed to me to be
superior.” But the Chief of Staff also told a Senate inguiry
he had tried, in vain, to have General Power’s program
classified as an item of “extraordinarv importance.” His
purpose: To have it included in the budget above the
basic “guideling” set down by the Secretary of Defense.
General White, in short, wants an airborne alert, but he
can't afford it.

The Chief of Staff, in his discussions with Congress,
has put some emphasis on BMEWS, the warning system
now under construction that will precede the Midas satel-
lite. BMEWS has not been put into initial action; the frst
of three units is expected to be operational late this vear.
It has not been proven, and it is a system that will have
some holes in it, enough that it has been described as a
“picket fence.” It can, vnder no circumstances, be de-
scribed as a substitute for the Midas satellite system.
Further, the BMEWS radar beams will be directed over
the North Pole, In recent weeks the Russians have demon-
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strated a capability to fire a rensenably accurate rocket in
excess of 7,000 miles, So far, there has been no public
discussion of the possibility that the Kremlin—if it wanted
to shoot at a US target and felt the BMEWS fence was
something of an obstacle—could not utilize a ditferent
launching site and evade the BMEWS eve. As ICBM
ranges increase, both ours and the Soviets’, clearly the
satellite surveillance system will become more and more
imperative.

In all of the debate it appears at times there is little
appreciation of the magnitude of the job of preparing for
an airborne alert. Figures on the exact cost and amount
of spare parts that would have to be stockpiled are classi-
fied. But veteran flyers can get a suggestion of the problem
from known information on the program,

The airborne alert is not new to SAC. There were ex-
periments in this area with the old B-36, and there is a
continuing Air Alert Indoctrination Program in the com-
mand. At least two highly secret exercises have been car-
ried out to assemble data on the manpower, materiel,
logistics, communications, and supporting services that
will be needed. This program has been under way for
about a year and a half, and the procedures, both for the
flving and the maintenance, are nearly complete. The
Strategic Air Command crews will be fully trained by the
fall of 1960,

It has been reported that the indoctrination program
already involves an air alert of twelve aircraft, flying
various patterns—predominately in the northern part of the
hemisphere—around the clock, seven days a week, It is esti-
mated that SAC is prepared to increase this to twenty-four
planes next simmer and have well over 100 B-525 in the
air at all times by mid-1981, which is about when General
Power anticipates the air alert will be a crucial matter for
America and her allies. That the program is one of des-
peration, a last-ditch alternative, is indicated by SAC's
aircraft inventory. The command has a fleet of bombers
and tankers numbering almost 3,000, But fewer than 500
of these, by next year, will be B-52s. If an enemy does
attack, hits the 100 SAC ground targets, and only a quarter
of the B-52 fleet escapes, the aircraft carnage on the
ground still will be staggering. Yet it is not anticipated
that all will be lost. SAC anticipates that some part of the
ground force will escape, either through misses or warning
from the airborne crews,

The planes on airborne alert will have inherent in their
load and their crews that flexibility that makes the manned
bomber our best retaliatory weapon. Each aireraft will be
armed with two Hound Dog GAM-T7 air-to-surface mis-
siles with a range of about 500 miles. Each B-52 will carry
some combination of types and sizes of bombs, plus de-
coys and penetration aids. There will be from four to six
warheads on each plane. The targets will be military—the
enemy’s counterforee and his command and control centers.
Target information fed to the crew in case of an attack
will be good enough to eliminate those bases that already
have discharged their warheads and ensure that the B-52s
on airborne alert hit enemy installations that still have
potency,

On this type of program it will cost about $560 an
hour to operate each B-52 in the air. This assumes twenty-
four-hour sorties, and each aircraft would average about
150 hours a month on the patrol. Each crew would fly
about four and a half sorties a month, spend another eight
or nine hours per sortie preparing for the mission and in
post-flight critiques. On top of this each crew should have
an eight-hour training flight every two months although
much of the routine training exercise can be carried out
on the regular airborne alert missions.

So far as manpower is concerned there will be little
shift in the aircraft crews. SAC has been manning each
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Ground-alert erew of SAC KC-135 Stratotanker, critical
component of deterrent foree, plays cards during long,
tedious hours geared for emergeney US hopes never comes,

B-52 with 1.6 crews since the command went on a fifteen-
minute ground-alert schedule more than two years ago.
About one-third of the total command B-32s, B-47s, and
baoth piston and jet-powered tankers are on constant ground
alert at this time. The crewmen, in large part, would wel-
come a shift to airbome-alert duty.

On the maintenance side, it is clear that SAC will need
more men, possibly 15000, particularly those skilled in
electronic and propulsion systems. At the outset, much
of this additional burden can be accomplished by contract
and fuller utilization of existing Air Materiel Command
facilities. As a result of last year’s exercises, inspection times
on the B-52 have been shifted from fifty to 100 hours
for the post-fight and from 300 to 600 hours for periodic
overhaul, The new criterin have only slightly inereased
the man-hours of labor, and SAC reporls down time on
the aircraft has not been increased at all. There has been
no noticeable increase in unscheduled maintenance. The
Pratt & Whitney 57 jet engine has proven highly reliable,
and the inspection eyele for this unit has been extended
from 300 to 400 hours. The only new eguipment that
will be needed aboard the B-52s for a twenty-four-hour
mission is additional food freezer space.

The budget now under consideration on Capitel Hill
includes about 885 million for continued practice of the
airborne alert and stockpiling of spare parts. General White
has called this an “on-the-shelf capability” for an airborne
alert and told a House committee he originally asked for
considerably more money to press the program but was
averruled. Indications are that the original program called
For at least $600 million, and this presumably is the figure
General Power feels is necessary. The lead time required
to stock SAC's shelves with necessary spares runs from
fourteen to eighteen months. Long lead-time items are
electronic equipment and engines. Such items as wheels
and tires can be obtained more quickly.

As Am Fonce/Seace Dicest goes to press there is
speculation that Congress will upset the Administration
defense budget at least to the extent of providing more
money for the air-alert program. As usual, funds appro-
priated may not be spent if they are withheld by the
Executive department. Both Chairman Clarence Cannon
(D.-Mo.) of the House Appropriations Committee and
Chairman George H. Mahon (D.-Tex.) of the House De-
fense Appropriations Subcommittee have predicted that
the %85 million in the budget will be increased by three
or four times before the measure comes out of Congress.

There are optimistic signs at the moment that the spell
cast over the last session may be slipping and that Con-
gress will reassert its right to take responsibility for the
armed forces. If it does, it will be an indication that SAC's
desperate outlook not many months from now is appre-
ciated at least at one end of Pennsylvania Avenue in the
nation's capital.—Exp

ar




THE USSR AND THE NATO POWERS

THE MILITARY BALANCE

The following comparative analysis of the armed forces of the Soviet Union and the
NATO powers is from a pamphlet published recently by the Institute for Strategic Studies,
London, as “a contribution to the growing concern that is developing throughout the
world about the arms race.” We are grateful to the Institute for their kind permission for

us te reprint this material.—Tne Epitons

PART | * THE SOVIET UNION

Manpower and Potential

SINCE 1955 the Soviets have announced reductions in
their armed forces totaling over 2,000,000 men. But it
is unlikely that reductions of this magnitude have in fact
been carried out. It is estimated that today the Soviet
armed forces comprise a total of no less than 3,900,000
men, which means that the reductions effected total ap-
proximately 1,100,000, if the estimate of a tota] of 5,000,-
000 at the time of Stalin’s death is correct.

This figure includes about 2,350,000 men in the Army,
500,000 in the Navy, T00,000 in the Air Force, and 350 -
000 security, border, and labor troops.

Soviet armed forces during the last few years have un-
dertaken a comprehensive program of adaptation to atomic
wirfare. As far as new weapons are concerned it must be
assumed that the Soviets possess operational quantities
of fission and fusion bombs with yields varying from one
or several kilotons up to the megaton ranges, In the field
of missiles they have now a variety of types in operational
quantities; ground-to-ground in the short and medium
ranges; ground-to-air; air-to-ground; and air-to-air, They
are also capable of waging biological and chemical warlare
on a large scale,

The Army

If the Russians have considerably reduced the number
of men in uniform, the reductions have been mainly in
respect of rear units, headguarters, and auxiliary estab-
lishments. It is estimated that there are 2,350,000 men in
the Soviet Army, together with a further 350,000 men in
internal security and labor battalions. The total number
of divisions remains the same, that is to say approximately
175. Far from being reduced it is thought that the effec-
tives of each division have been increased, the infantry
division from 11,500 to 13,000 men, the armored division
from 12,000 to 13,760, while the mechanized division
remains at approximately 16,500 men.

Seventy-five percent of these divisions, of which seventy-
five are armored or mechanized and nine airborne, are
stationed in the Soviet Union along its Western border
and in Eastern Europe. In East Germany there are eight
tank divisions, each with 410 tanks and twelve mechanized
divisions, each with 260 tanks. Not all these divisions are
completely up to strength, but it is officially estimated that
they comprise a total of 6,000 tanks. In Hungary and
Poland there are seven divisions.

The 175 divisions are augmented by approximately
sixty satellite divisions, predominantly of the rifle type, in
varying degrees of combat readiness. Finally, it is esti-
mated that the Soviet Union could provide another 125
divisions within thirty days from the date of mobilization
and that she has an over-all mobilization potential of
7,000,000 men.
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Over the last few years the Soviet Army has undergone
a major reorganization in order to deal with the new
aspect of war under atomic conditions. Its old equipment
has been almost entirely replaced and its mobility, fire-
power, and flexibility increased. The total tank strength
of the Soviet Army is estimated at 20,000 front-line tanks
and 15,000 second-line tanks. The new tanks which are
being introduced to the Soviet armored divisions are the
T-54 medium tank fitted with a 155-mm gun and the
fifty-three-ton heavy tank, which mounts a 130-mm gun.

The artillery divisions are equipped with an atomic
203-mm cannon with a range of twelve miles and a heavy
240-mm mortar with a range of twenty miles.

Other elements of the Army characterizing its modernity
are airborme forces totaling approximately 100,000 men,
and supported by a lift capability that would permit about
ten percent of the force to be air dropped or air landed
in any single operation,

The Navy

The Red Navy has increased From a total tonnage in
1940 of 600,000 to 1,600,000 tons today, which makes it
the most powerful feet in the world after the United States
(4,000,000 tons). The Royal Navy with 750,000 tons
ranks third.

The surface ships of the Soviet Navy consist of:

Cruisers 37
Destroyers and frigates 230
Minor craft 2000

These are distributed more or less equally in the follow-
ing theaters:; the Baltic, the Black Sea, the Arctic, and the
Far East.

The cruisers are of three different types:

& Twenty-four Sverdlov class, launched between 1951
and 1957, displacement 15,000 tons, speed thirty-four
knots, armament twelve 152-mm guns and twenty-eight
antiaireraft guns;

@ Five Tchalov class, launched between 1948 and 1951,
of 11,000 tons displacement, with the same speed and
armament as the Sverdlov;

® Six Kirov class, launched between 1938 and 1945,
displacement 8,500 tons, speed thirty knots, armament
nine 180-mm guns and twenty antiaireraft guns.

The greater part of the destroyers are modern, having
been constructed since 1950. Their displacement varies
from 1,000 to 2,700 tons and their speed from twenty-eight
to thirty-eight knots.

The main strength, however, of the Soviet Navy lies in
the submarine fleet, which according to Russian fgures
comprises 450 units, of which ninety-five are based in the
Baltic, seventy-five in the Black Sea, 140 in the Arctic,
and 140 in the Far East.

Before 1956 this fleet was essentially a coastal fleet and
its ships rarely cruised the high seas. Nowadays, however,
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Soviet submarines are to be found in all the waters of the
world, and long-range cruising has been greatly developed.
Soviet submarines have been sighted off the coasts of the
United States and Iceland as well as in the Mediterranean.
It is considered that the figure of 450 may fall short of
reality and that the real total may be somewhere between
500 and 600 submarines.

OF this total it is expected that in the foreseeable future
seventy-five percent will consist of ocean-going craft, of
which a proportion will be atomic powered. The ocean-
going submarines are at present of two types: the W class
and the Z class, both of which include missiles among their
armament,

® The W class is 245 feet long with a 1,050-ton dis-
placement. It has a speed of sixteen knots on the surface
and thirteen knots submerged and a radivs of action of
13,000 miles. There are at least 150 of these in service,

® The Z class submarine is 310 feet long with a dis-
placement of 1,850 tons, It is capable of twenty knots on
the surface and fifteen knots submerged with a radius of
action of 22,000 miles. There are at least seventy-five of
these in service and they are being constructed at the rate
of twenty per year.

® The K and Q type submarines which were built be-
tween 1945 and 1950 are also long-range vessels; their
radiug of action is about 7,000 miles and their displace-
ment varies from 1,400 to 880 tons.

@ In addition there are at least 250 short-range sub-
marines,

® The atom-powered submarines on which work has
begun will be larger than the W or Z class types, reach-
g 3,000 tons or more,

There are no aircraft carriers in the Red Navy, but there
is a land-based Fleet Air Arm which comprises 4.000
fighter, reconnaissance, torpedo-carrying aireraft and
bombers.

® The torpedo-carrying Ilvushin 28 and Tupolev 14
have ranges of 1,500 to 1,800 miles.

® The Tupolev 16 bomber has a range of 4,300 miles.

The Air Force

During the last ten years there has been a revolutionary
change in the Soviet comeeption and organization of air-
power, Hitherto, aircraft had been used primarily as a
kind of long-range artillery in support of ground forces.
Today the Russians possess an air force comprising 700,000
personnel and over 20,000 operational aircraft organized
into five major components, namely: The long-range stra-
tegic bomber force, the tactical bomber force, the fighter
force, the land-based Fleet Air Arm, and the air transport
foree,

A wvast complex of airfields has been constructed in
Soviet territory and numbers now about 1,000, In Eastern
Europe, the number of airfields capable of handling mod-
ern planes has been tripled. Defensively, apart from the
vust increase in the numbers of high-performance fghters,
an extensive radar early-warning and control system is in
operation and ground-to-air missiles have been installed
fur air defense in great numbers.

It is estimated that in 1951 only twenty percent of the
Soviet fighters were jet powered, and all bombers and
ground-attack aircraft were World War II types. Today,
all fighters and light bombers are jet propelled; only the
obsolescent TU-4s are piston driven and form less than one-
third of the strategic bomber foree.

The Strategic Bomber Force consists mainly of the fol-
lowing aireraft:

® 200 Tupolev 95 turboprop Bears; range 6,000 miles,
bomb load twenty tons, maximum speed 500 miles per
hour.
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® 500 Myasishchev four-engine jet Bisons; range 6,000
miles, bomb load ten tons, maximum speed 560 miles
per hour.

® 500 TU-18 twin-jet engine medium bomber Badgers;
range 4,320 miles, speed 620 miles per hour, bomb load
four to five tons.

This force is largely based on the Arctic coast where it
is supplied by the Air Transport Force. The rate of produc-
tion of these heavy bombers is between fifteen to twenty
per month. Bisons and Badgers have also been adapted as
tankers for inflight fueling.

The Tactical Bomber Force consists of about 5,000 aijr-
craft, the most modermn of which are the supersonic twin-
jet engine light bombers nicknamed the Ilyushin Blow-
lamp and the Backfin.

The Fighter and Interceptor Force comprises 13,500
plancs, all of them jets, the MIG-135, -17, and YAK-25
are subsonie, the MIG-19 and the MIG-21 and Soukhoy are
SUPETSonic,

The Land-Based Fleet Air Arm (see abouve).

The Transport Fleet is highly developed and consists of
about 2,000 aireraft, a number of which, such as the TU-
104, the TU-104A, the TU-114, and the IL-18 are either
turbojet or jet propelled. Other piston-engine types include
the twin-engine AN-2, AN-4, AN-8, the four-engine AN-10,
the twin-engine 1L-14, and the TU-70,

Rockets and Guided Missiles

In the field of missiles the Russians have made notable
progress and they have now in operational quantities mis-
siles with nuclear warheads of different types, ground-
to-ground in the short and medium ranges, ground-to-air,
air-to-ground, and air-to-air. In addition intercontinental
and intermediate-range ballistic missiles have been in
service since July, 1958,

The principal Soviet missile bases, about 100 in number,
are situated along the Baltic coast mainly in northeast
Prussin around Koenigsberg, in the area between Lake
Ladoga and the White Sea, in the Thuringian Forest in
East Germany, southern Ukraine, and the Carpathians.
The principal Soviet production centers are situated in the
region of Vorkuta near the 65° longitude and 68° latitode
and around Tiksi near 125° longitude and 72° latitude.
The personnel operating the Soviet missiles have been
organized into what is virtually a fourth arm of the services
numbering about 200,000 men under the command of an
engineer general, who has under his control all factories
in which nueclear bombs are manufactured, all testing sites,
all factories in which rockets and guided missiles are pro-
duced, and rocket and guided missile units.

The following are details of Soviet equipment:

Atomic Artillery:

® Atomic 203-mm cannon mounted on a mobile plat-
form with a range of about fifteen miles,

® Heavy 240-mm mortar with a range of twenty miles,

Ground-to-Ground Ballistic Missiles:

® T-1 is a tactical weapon and is the standard equip-
ment of the tactical units of the Missile Arm. Propelled by
one liquid-fuel engine, it has a range of 375 miles and
reaches an altitude of 125 miles. Speed 5,000 mph, length
about fty-two feet. It can be fired From a mobile ramp.

® T-2 is the Russian IRBM. It is propelled by two
liquid-fuel engines, has a range of over 1,600 miles and
reaches an altitude of 260 miles. Speed 5,100 mph, length
ninety-one feet.

@ T-3 is the Russian ICBM. It is propelled by three
liquid-fuel engines, has a range of over 5,000 miles and
reaches an altitude of 375 miles. Speed 16,000 mph,
length 110 feet.

{Continued on follmeing page)
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THE MILITARY BALANCE

CONTINUED

® T-4 is a two-stage IRBM with a range of 1,000 miles.
It has an 1,800-pound atomic warhead.

® T-4a is a boost-glider missile. It ecarries a 3,100-
pound atomic warhead.

® T-5 is a three-stage ballistic missile with a range of
100 miles.

® T-5B and T-5C are smaller versions of the above
carried on self-propelled launchers with ranges from
eighteen to twenty-five miles.

® T-Ta is a guided missile with a range of 100 miles.

Sea-to-Ground Ballistic Missiles:

® Komet. This missile can be fired from surface craft
or a submarine whether submerged or not. It is already in
service. It is propelled by one solid-fuel engine, has a
range of ninety-five miles, and reaches a height of forty-five
miles. Speed 3,000 mph, length forty feet. The Komet is
relatively cheap to produce and consequently large quan-
tities have been ordered for the Soviet Navy.,

® Colem. This weapon is for submarines only but can
be fired from the surface. Mass production has already

Soviet armed forees during the annunal May Day Parade in

begun. It is propelled by a liquid-fuel engine. It has a
range of 310 miles and rises to an altitude of 137 miles.
Speed about 5,500 mph, length fifty feet.

Ground-to-Ground Guided Missiles:

The principal weapon of this type is the J-1 which has
two solid-fuel engines. It has a range of 350 miles, rises
to an altitude of four miles. Speed 500 mph.

Ground-to-Air Guided Missiles:

® The T-6 is a radar-directed rocket which is already
in service and is considered to be highly effective, It is
propelled by two main and four auxiliary solid-fuel engines.
Its range is btwenty to twenty-fve miles and it rises to a
height of twelve miles. It has a speed of 1,500 mph. (This
is similar to the American Nike.)

® The T-T is a high-altitude guided missile. Inertial
guidance.

® The T-8 is an antiaircraft infrared missile; it has a
range of eighteen miles, and speed is over 1,500 mph.

Air-to-Air Missiles include the M-100, length four feet,
which has a range of about four miles.

Phels eourtedy ""UEER" magarine
Red Square, Moscow. Lenin’s tomb is in the left center.

PART II

THE NATO POWERS

EN YEARS ago, when the North Atlantic Treaty was

signed in Washington, the military position of the
Western powers was very weak. Most of the ground forces
available were badly equipped and were deployed not for
defense but for occupation duties. Less than 1,000 opera-
tional aircraft were available in Europe, and only about
twenty airfields. Now, as the following facts indicate, the
defensive position of the NATO powers in Europe, al-
though in certain respects it leaves much to be desired, has
changed out of all recognition. The ground forces in the
Central Area have been built up to about two-thirds of the
planned goal of thirty divisions, and equipped with nuclear
ground-to-ground and ground-to-air missiles. The air forces
in Europe of the NATO powers can now muster about
5,000 tactical aircraft (strategic bombers remain under
national control) which operate from some 220 operational
bases. Joint production in NATO countries of modemn
weapons such as the Hawk and Sidewinder is about to
begin, while a project for a NATO tank is under discussion.
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Allied Command, Europe

Allied Command, Europe stretches from Northern Nor-
way to the Mediterranean. The minimum force require-
ment for the Central Area is thirty divisions. The Supreme
Commander now has at his disposal twenty-one and one-
third divisions with the following national composition.

United Kingdom 3

United States 5
2 (the commitment is four, but

France
two divisions have been with-
drawn for use in Algeria.
France has promised to re-
turn those two when possible)

Germany 7  (the commitment is twelve)

Belgiom 2

Netherlands 2

Canada 1/3

(Continued on page 42)
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PART Ili

The State of National Forces

BELGIUM

General Information

Length of military service: twelve months

Total armed forces: 120,000

Definse budget: 5400 million

Army

Two and one-third divisions of which two
{one infantry and one armored ) are ot
the disposil of NATO

Nawvy

Fifty mineswoeepers

Air Force

Approximately 200 F-84 and F-56 fightors
aml reconnaissance aireraft

CAMNADA

General Infermation

No military service

Tiotal strength armed Forces: 120,000

Defense budget: 51,908 million

Army

Total strength: 48,000

Three brigade groups based in Canada

One brigade group stationed in Evrope

Nowvy

Total strength: 20250

Ome adreraft carrier

Two ernisers

Fifty destroyers and frigates

Three submarines

Air Force

Total strength: 52,000

Nine fighter squadrons cquipped with the
CF-100 integrated in North American
Air Defense Commuand

Eight day-fighter squadrons and four all-
weather fighter squadrons in Europe

Four transport squadrons

DENMARK

General Information

Length of military service: sixteen months

Total armed forces: 45,000

Defense budget: $142 million

Army

One infantry division

Navy

Eighteen destroyers and frigates

Four submarines (two nnder construction)

Thirty-six minesweepers

Twenty patrol boats

Air Force

Approximately 100 F-84 and F-86 fighters
and reconnaissance aircraft

FRAMCE

General Information

Length of military service: twenty-eight
months

Total armed forces: 1,000,000

Defense budget: 53,244 million

Army

The greater part of the French Army is
engaged in Algerin. Two divisions are
at the disposal of NATO

Havy

Four aircraft carriers (plus two aircralt
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and one helicopter earrders under con-
struction )

Two battleships

Six cruisers

Ninety-two destrovers and Frigates

Eighteen submarines (plus fourteen under
construction )

One hundred sisty other craft

Air Foree

There are some Mystére 4 and F-56
squadrons in Germany, as well as a
larger number (which is classificd ) of
fighter and attack squadrons in metro-
politun France

GERMANY

General Information

Length of military service: twelve months

Total armed forces: 206000 (to be in-
creased to 350,000 in 1963 )

Defense budget: $1,800 million

Army

Seven complete divisions at the disposal
of NATO include:

Three motorized infantry divisions
Two prmored divisions

One airborne division

One mountain division

{ A total of bwelve divisions to be reached
in 1961 will include a further five in-
fantry divisions=in the process of for-
mintion )

Navy

One destrover {12 plus 8 frigates)

Two submarines (12)

Twelve patrol bouts (401

Forty minesweepers (54)

Air Force

One transport squadron (3)

Five fghter-bomber squadrons (8)

One fichter squadron ( 10)

One reconnaissance squadron (5)

{The Germam Air Force at present has
about 350 F-54 and F-86 fighters. The
goal for 18963 is 10K planes, )

Note: Figures in  parentheses indicate
construction in progress or planned

GREECE

General Information

Length of military service: twentv-four
to thirty months necording to the arm
of the serviee

Total armed forees: 127,000

Defense budaet: 5155 million

Army

One armored division

Eleven infantry divisions

Navy

One cruiser

Eighteen destrovers and frigates

Four sulunarines

Forty other craft

Air Force

20,000 men. There are twelve squadrons
equipped with 400 F-84 and F-86 nir-
craft.

ITALY

General Infermation

Length  of military  service:  eighteen
months for the Army and Air Force,
twenty-fonr months for the Navy

Total armed forces: 400,000

Defense budget: 51,000 million

Army

Ten infantry divisions"

Three armored divisions

Five mountain brigades

MNavy

Three croisers (4)

Forty-seven destroyers and frigates (7)

Six snbaarines (2 under construction )

Air Force

Twenty sipoadrons  including six Bghter
siquadlrons equipped  with F-854  and
F-86 aircraft

Mote: Figures in parentheses  indicate
construction in progress or planned

LUXEMBOURG

General Information

Length of military service: twelve months
Defense budget: 58,16 million

Army

Ome brigade

MNETHERLAMNDS

General Information

Length  of military service:  eighteen
months  for  the Anny,  twenty-two
months for the Navy and Air Force

Total armed forces: 130,000

Defense budget: 5462 million

Army

Two infantry divisions at the disposal of
NATO

MNavy

O atreralt carrier

Two light eruisers

Thirty-four destroyers and frigates

Ten submarines

Sixtv-vight other craft

Air Forece

Approximately twelve squadrons equipped
with -84 and F-86 and Super Sabre
F-100 aircraft

NORWAY

General Information

Length of military service: sixteen months
for the Army, cighteen months for the
MNavy and Air Force

Total armed forces: 40,000

Defense budget: 5145 million

Army

One cdivision

Nawvy

Nineteen destrovers and Ergates

Five submarines

Twenty other craft

Air Force

Approximately 150 F-84F and F-86F
fighters and reconnaissance aireraft

(Continued on following page)
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On the northern flank, the Danish commitment is slight-
ly over one division and the Norwegian is one division also.

On the southem fank the forces allocated to NATO
comprise twelve divisions from Turkey, five divisions from
Creece, and seven from Italy.

Allied Command, Atlantic

Unlike the Supreme Allied Commander Europe, the
Supreme Allied Commander Atlantic does not have forces
permanently assigned to him in peacetime. The eight mari-
time powers which form the Atlantic Command maintain
control of their naval forces in pencetime, but have ear-
marked certain of them for SACLANT in the event of war,

Broadly speal:mg, in wartime SACLANT's dual roles
are to strike at énemy naval bases and airfields, and to
meet the threat to Allied lines of communication in the
Atlantic presented by the Soviet fleet of over 500 sub-
marines.

For the first role, the Supreme Allied Commander At-
lantic has a considerable proportion of the American aircraft
carriers at his disposal. For the purpose of antisubmarine
warfare he has about 450 surface ships and 150 submarines.

The 450 surface ships include:

® About sixteen modern aircraft carriers (five Ameri-
can, six British, three French, one Canadian, and one
Dutch) which carry either American S52F or Trackers,
British Fairey-Gannets, or French Breguets, In all, NATO
antisubmarine carriers could embark between 400 and
500 aircraft and helicopters (the latter are being increasing-
iv used for this purpose) in the Atlantic and the Mediter-
ranean.

® About 440 destroyers and escort types (200 Ameri-
can, seventy-five British, seventy-five French, thirty-seven
Canadian, twelve Dutch, twenty Portuguese, and twenty-
two Danish and Norwegian. In certain cireumstances the
Dutch and Norwegian vessels come under Channel Coms-
mand.) A considerable proportion of these are of World
War II construction but many have been modernized and
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steady progress is being made in building replacements.

With regard to submarines the trend in most NATO
navies has been to change their role from commerce de-
struction to antisubmarine warfare. Of the 150 available
for antisubmarine warfare in the Atlantic, the United States
include in their allocation twenty-two built since 1945,
of which six are atomic powered. The Royal Navy has
forty-two submarines in active service, France about
twenty, the Netherlands ten, and Denmark one.

The surface and submarine fleets are supported by
long-range patrol aircraft such as American Neptunes and
British Shackletons. The most modemn aircraft in this cate-
gory is the Canadian turboprop Argus, which is the mili-
tary version of the Britannia.

The Channel Command

The role of Channel Command is to exercise maritime
control of the English Channel and southern North Sea,
to deny it to the enemy, to protect the sea lines of com-
munication, and to support operations conducted by
SACLANT and SACEUR. To this end, Channel Com-
mand has at its disposal a considerable proportion of the
national naval forces of Belgium, France, the Netherlands,
and the United Kingdom.

The Nuclear Retaliatory Forces of NATO

These remain under national command and comprise the
United States Strategic Air Command, RAF Bomber Com-
mand, and the United States Sixth Fleet. Seven IRBM bases
in Europe are in operation, under construction, or projected.

Strategic Air Command is divided into the Fifteenth
Air Force based in California, the 1st Missile Division
also based in California, the Second and Eighth Air Forces

“based in Louisiana and Massachusetts. The overseas units

are the Sixteenth Air Force in Spain, the Tth Air Divi-
sion in the United Kingdom, and the 3d Air Division based
{Continued on page 45)
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PORTUGAL Army
General Information Twenty-two divisions
Length of military service: eighteen Navy

months to twenty-four months for the One cruiser

Army, thirty-six months for the Air
Force, forty-eight months for the Navy

Twelve destroyers
Seven submarines

Sixteen cruisers

175 destroyers and frigates

Forty-two submarines (one atomic-pow-
ered submarine under construction )

238 other craft

Guided missile cruisers under construe-

Total armed forces: 79,000
Defense budget: $89 million

Army

54,000 (one division at the disposal of
NATO)

MHavy

Sixteen destroyers and frigates

Three submarines

Thirty-three other craft

Ajlr Force

2,500 men, 350 aircraft including a
number of F-84G fighter bombers
{under National Command)

TURKEY

General Information

Length of military service: twenty-four
months for the Anmy and Air Force,
thirty-six months for the Navy

Total armed forces: 500,000

Defense budget: $510 million
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Thirty other craft
Ajr Force

Approximately 400 jet fighters

UNITED KINGDOM

General Information

Length of military service: twenty-four
months (to be abolished by the end
of 1962)

Total armed forces: 614,200

Defense budget: 84,454 million

Army

Total strength, 323,900 men (165,000)

MNew weapons such as the Corporal
ground-to-ground guided missile, and
the antiaircraft missile Thunderbird are
coming into service

Three divisions in Germany

Havy

Total strength: 105,400 (88,000)

Eight aircraft carriers

tion will be equipped with the Sea-
Slug missile, and other ships will
carry the Sea-Cat missile for close air
defense. Aireraft carriers are receiving
the new Scimitar fighter bomber and
Sea-Vixen which will be equipped
with the Fire-Streak air-to-air missile.

Air Force

Total active strength: 184,900 (135,000)

The supersonic TSR2 will replace the
Canberra for tactical purposes. It will
be equipped with nuelear bombs
and air-to-air guided missiles,

Fighter Command is being reequipped
with supersonic P1 Lightning fighters,
carrying the Fire-streak missile and
the Bloodhound ground-to-air missile

Note: Figures in brackets indicate total
ms:gth in 1962 when national service

(Continued on page 45)
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The high frequency radio waves that carry telephone and television signals travel in straight lines and refuse to follow the carth's curvature.
To overcome this, it may well be practical and economical to send them over long distances by using earth satellites az relay points.

Telephone Calls and TV Shows by Way of Outer Space ?

Maybe some day you'll get phone calls from Brisbane or Bombay—
live TV from Caracas or Copenhagen—via satellites!

==
- 1

= [

i'-

Under construction in foreground 5 a new
antenna which Bell Telephone scientists hope
will receive signals reflected from earth
satellites during fortheoming tests. Back-
ground: a Project Eche transmitting antenna,

Over the years imaginative research
has vastly improved your Bell Tele-
phone service.

Now Bell seientists are looking
ahead to an extraordinary possibility,
until recently only dreamed of: the
sending of telephone calls and TV
across oceans via earth satellites.

To explore this idea, Bell Tele-
phone Laboratories scientists are
presently working hard on the com-
munication phase of Project Echo.
This experiment, sponsored by the
National Aeronautics and Space
Administration, seeks to reflect radio

BELL TELEPHONE SYSTEM ﬂ

and voice signals across the U. 8. by
means of a 100-foot satellite,

Recently these scientists relayed a
hurman voice from New Jersey to Cal-
ifornia via one familiar satellite, the
moon, and also sent a signal several
hundred miles by means of an alumi-
nized balloon.

Many features of the telephone
service we take for granted today
once sounded as improbable as this.
But working always on the frontier of
science is one of the ways we make
that service more convenient, eco-
nomical and enjoyable for vou.
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A HYDRO-AIRE ANNOUNCEMENT OF

3

x

Investigate Hydro-Aire Research,

Design, Engineering, Development,

Production and Testing
Capability in Support of

Your Projects in Aircraft,

Missiles, Missile Support,

and Electronics.

If your project involves the
design and development of o
reliable control system,
sub-system, or related
components—on the grotnd,
in the air, or in space —
Hydro-Aire engineers

can help you.

For over seventeen years,
thousands of Hydro-Aire
control systems have
demonstrated reliability and
trouble free operation, due
largely to careful Hydro-Aire
desgign engineering,
environmental testing
and manufacturing
guality control,

FACILITIES

Hydro-Aire administrative,
engineering, testing and pro-
duction facilities are all
located at Burbank, in a mod-
ern eleven acre plant, Sales
engineers are located in key
centers throughout the U.S.
The vast facilities and re-
sources of Crane Co., Hydro-
Aijre’s parent company, are
also immediately available for
any Hydro-Aire project.

WRITE FOR BROCHURE
Order your copy of Hydro-
Aire's colorful, descriptive
facilities booklet On your
létterhead, please,

ENGINEERS

Interesting opportunities are
available, Write or call Mr,
Douglas Nickerson, Chief En-
gineer, 3000 Winona Avenue,
Burbanlk,

NDROAIRE

BURBAXNK, CALIFORXIA
Division af CRANE CD

Dovalepers dnd prodocers of
reliable control componrents,
sub-systems and systems for
the alroraft, missile, glecironics
and - transpostation industrias

x

Investigate these examples
of Hydro-Aire capability

Fuel and/or hydraulic systems and
sub-sysiems

Hydraulic motors, actuators, pumps, air
turbines, regulators and controls

Poneumatic and hydraulic valves and
regulating devices

Linear actuators

Rotary actuators, including high
lemperature

Electro-mechanical actuators for radar
and other applications

Pneumatic and hydraulic high temperature
valves and pressure regulators

Complete nitrogen systems, including the
botile for missile launchers

Solenoids, 10007 to 1200°F

Eleetrie motors, 1000°F

Load or pressure sensitive control systems

Control systems for rotating machinery

Automatic braking systems for aircraft

Electrie flight contral systems

Ground support equipment for missiles
and missile launchers

Temperature conirol systems

Equipment for high pressure, high
temperature applications

Direct operation valves (o replace pilot
operated valves

Transistorized control boxes

Electrical test and checkout equipment

Rocket propulsion systems equipment

Magnetic flutter dampeners and actuntors

Transistorized power supplies
(DC-DC; DC-AC; AC-DC)

Transistorized J-phase voliage regulators

Inverters

Converters

Generators

Time delay relays (solid staie

and conventional )

Write for details
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on Guam. Each of these overseas units operates several ad-
vance bases. SAC has a total of about seventy bases in the
US and overseas.

Strategic Air Command now has about 1,250 B-47 jet-
engined medium bombers with a range of 6,000 miles, and
a speed of 600 mph, and over 450 B-52 eight-jet-engined
heavy bombers with a speed of over 650 mph and a
range of 6,000 miles. Both types of aircraft use inflight
refueling to extend their range. This is provided by a fleet
of 120 KC-135 Stratotankers capable of a speed of 550
mph., New aircraft being developed [include] the super-
sonic B-58 to replace the B-47. ...

The 1st Missile Division is responsible for operating the
ICBMs Atlas (range 5,500 miles) and Titan (range 5,500
miles), which are based in the United States, and the
IRBMs Thor and Jupiter with ranges of 1,500 miles,
which are based in Europe. In addition to these weapons
there is the Snark, or Intercontinental Cruise Missile, which
has a range of 5,000 miles.

BAF Bomber Command is equipped with Vulean and
Victor bombers capable of carrying a nuclear or conven-
tional weapon. The performance of these aireraft compares
favorably, as regards speed and altitude, with that of

CONTINUED

bomber aireraft in the Soviet and United States Air Forees.
They are capable of refueling in flight from Valiant tanker
planes. Progress is being made in the development of
the propelled standoff bomb, which reduces the vulnerabil-
ity of aircraft by enabling them to release these weapons
a long distance from the target, outside the range of the
missile defense system. Meanwhile the development of the
Blue Streak ballistic missile (range 2,000 miles) is proceed-
ing and Thor missiles are being deployed for training and
operational purposes in England.

The United States Sixth Fleet consists of approximately
fifty ships including two or three heavy aircraft carriers,
such as the Forrestal, escorting destroyers, and submarines.
The carriers’ armament includes the supersonic Skyray,
Skylancer, Demon, and Crusader fighters, the Skyhawk
transonic light-strike aircraft, and Skywarrior transonic
medium bomber.

Seven IRBM bases in Europe are sited in the following
countries:

Four Thor bases in the United Kingdom

Two Jupiter bases {under construction) in Italy

One Jupiter base (projected) in Turkey

Each base has fifteen missiles.—Exn

THE STATE OF NATIONAL FORCES

UNITED STATES

Genoral Infermation

Military service: although there is a form
of military service for two years, the
majority of men serving in the US
forees are volunteers

Total armed forces: 2,435,000

Defense budget: $44,994 million

Army

Total strength: 850,000

The fourteen divisions of the Army in-
clude a Strategic Army Corps consist-
ing of two airborne and two infantry
divisions and five divisions in Europe

Missiles

{i) Jupiter—an IRBM liquid-fueled rock-
et with a range of 1,500 miles and
speed between 10,000 and 15,000 mph

(ii) Tactical surface-to-surface short-
range missiles include:

Redstone: range 200-500 miles, speed
8,000 mph

Caorporal: range T0-100 miles

Sergeant: to replace above, range T0-
200 miles, has a self-contained guid-
ance system

Honest John: unguided field artillery
missile; range sixteen miles, speed 750

m;

La Ernssa: a solid-propellant rocket for
use against feld fortifications; range
twenty miles, speed 1,500 mph

Little John: unguided feld artillery light-
weight missile, range ten miles, speed
SUPETsOnic

Dart: antitank rocket; range one-third
mile

Pershing: a solid-fuel development of
Redstone, range 700 miles plus, speed
5,000 mph

(iti) Surface-to-air missiles:

Nike-Ajax: liquid-powered antiaireraft
rocket; range btwenty-five miles, specd
1,500-1,800 mph
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Nike-Hercules: improved Nike-Ajax with
nuclear warhead, range sixty to eighty-
five miles, speed 2,700 mph

Nike-Zeus: antimissile missile, range 200
miles, speed 5,000 mph

Hawk: antiaircraft rocket for use against
low-flying planes, range twenty-five
miles, speed supersonic

MNavy

Total strength: 600,000

103 aircraft carriers

Sixtv-eight croisers

421 destroyers

390 escorts, etc.

125 submarines, (including six operative
nuclear-powered submarines and twen-
ty-seven projected or under construc-
tion )

Missiles

(i) Surface-to-surface missiles:

Polaris: IRBM solid-propellant rocket for
shipboard launching, range 1,500 miles,
speed 6,000 mph

Regulus I: jet-powered winged missile
for ship-based launching, range 3500
miles, speed T00 mph

Regulus 1I: fmproved version of Regulos
I range 1,000 plus miles, speed 1,000
to 1,200 mph

{if) Surface-to-surface missiles:

Terrier 1 & Ik ship-based solid-propel-
lant AA rocket, range ten to twenty
miles, speed 1,800 mph

Tartar: lighter and smaller improved
version of the Terrier, range twenty
to thirty miles, speed 1,800 mph

Talos: long-range ship-based AA ramjet
missile, range sixty-Sve miles, speed
1,800 mph

(iii) Air-to-air missiles:

Sidewinder: solid rocket with infrared
guidance, range six miles, speed 1,800
mph

Sparrow III: range five to eight miles,
speed 2,250 mph

CONTINUED

Air Forece

Total strength: 825,000 divided into 105
Wings, (Each Wing has forty-five air-
craft in the case of bombers, and
seventy-five in the case of fighter-
bombers and fighters.) The equipment
of fighter and tactical bomber squad-
rons includes the F-100 Super Sahbre,
RF-101 Voodoo, F-102A, F-104 Star-
fighter, and the most recent F-105
Thunderchicf, All of these aireraft are
supersonic.

Missiles

(i) Surface-to-surface missiles:

Atlas; ICBM liquid-fueled rocket, range
5,500 miles, speed 15,000 to 20,000 mph

Titan: ICBM liguid-fueled rocket, range
and speed saome as Atlas

Thor: IRBM liquid-fucled rocket, range
1,500 miles, speed 10,000 mph

Snark: winged missile powered by turbo-
jet, range 5,500 miles, speed 700 mph

Matador: jet-powered winged mizsile,
range 300 to 500 miles, speed 650
mph

Matador-Mace: improved wversion of
above, range 700 to 1,000 miles, speed
transonic

(i) Surface-to-air missiles:

Bomare: long-range ramjet missile inter-
ceptor, range 400 miles, speed 1,600 to
2,000 mph

{iii)} Air-to-air missiles:

Genie MB-1: missile with a nuclear war-
head carried by fighter-interceptors,
range two o four miles, speed super-
sonic

Marine Corps

Total strength: 160,000

Note: With regard to the fRgures for
naval vessels, these represent the totals
that would be available in the event
of war. Not all these ships are in
commission at present, a considerable
number being laid up in reserve.
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Are we “hopelessly sentimental” in our nostalgic
attachment to the eighteenth-century support of
“policy” by which the government finds, trains,
and maintains men who are to fight expertly

in the nuclear and space age?

MEN AT ARMS?

The Regrettable Story

of Our

Military Manpower

Samuel P. Huntington

REPRINTED FROM COLUMBIA UNIVERSITY FORUM
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tical concerning physical objects and hopelessly senti-

mental concerning human beings. One would think
so, considering the eagerness with which we have pushed
the development of new weapons and space missiles and
our stolid reluctance to change obsolete policies on mili-
tary manpower,

Whatever deficiencies there may be in our weapons are
deficiencies of implementation, not concept. All things
considered, the United States has moved ahead rapidly in
its production of new machines of war. But despite con-
stant reiteration of the cliché that “man remains the basic
factor in war,” manpower policy has only slowly adjusted
to the requirements of the cold war. The result has been

{Continued on page 49)

AHERIC:’&NS, someone has said, are ruthlessly prae-
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Another space age development
from BENDIX
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Ultra high strength wire ribben being formed inte o rockel cote on speciolly designed wropping machine.

UNIQUE BENDIX WIRE RibboruUnap REDUCES WEIGHT,
INCREASES RELIABILITY OF ROCKET CASES

The Bendix wire fibbonilhap glves
you these importanf advaniages:

Bendix has licked the problems of weight
and reliability in flight weight pressure ves-

a homogenous case. A specially designed

srates the rocke se.

gels. Secret of the Bendix-developed rocket
cases: many tiny ultra high strength steel
wires formed by adhesive bonding into a
highly efficient ribbon. Weight and distribu-
tion of the hinding adhesive is precisely con-
trolled. Result—rocket cases with test
strength as high 31,000 psi, equivalent
to @ hoop stress of 350,000 psi UTS in

The best wrap pattern for each
mathematically determined and precisely
controlled. Finished product is a rocket
case tailor-made for configuration, strength
and reliability.

For more complete information, write
Rocket Equipment, Bendix Products Divi-
sion, South Bend, Indiana.

Bendix bivtsion South Bend, o

Design Flexibility
Controlled Minimum Waelght
Close Tolerances
High Temperature Strength
Shortest Prototype or
Production Lead Time
Automated for Low Cost
Inherent Reliability



LOW COST MISSILE

LEL RS-

AERONCA TARGET MISSILES PERFORM
A VARIETY OF MISSION PROFILES...
WITH SUBSTANTIAL ECONOMY

The adage ““practice makes perfect” keynotes today's concept of missile
warfare. Against supersonic targets, there isn't time for “the second barrel”,
Therefore, extensive operational testing of air defence systems . .. and
training programs for personnel who operate them . . . must be conducted
to assure national preparedness.

To accomplish this requirement at minimum cost, Aeronca has developed
two expendable, lightweight, high-performance target systems under the
Design-Tool-Produce envelope concept. These proprietary missile programs,
the P-106 and P-107, are designed for supersonic performance and accurate
scoring at all required altitudes, speeds and ranges. And their production
cost is projected to be substantially less than any current

target missile sysfem!
i Another Aeronca-produced missile project is Pogo-Hi II Eje. Ground
AIR LAUNCHED ’ ; E ot :
o launched to high altitudes, this target utilizes a radar reflective parachute
iy and an infrared emitter package. It is used as “bait" for such current projects
as Nike, Talos, Sidewinder and Falcon.

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

O RIC A manufacturing corporation

1720 GERMANTOWN ROAD = MIDDLETOWN, OHIO




MEN AT ARMS?

CONTINUED

curious: intercontinental missiles and thermonuclear bombs
tied to the eighteenth- and nineteenth-century ideas and
practices by which we find, teach, and maintain people to
man them.

The strategy we have adopted in the cold war is funda-
mentally a dual one of deterrence and containment, To
carry out such a strategy, we need: (1) a massive deter-
rent foree, equipped with nuclear weapons, missiles, and
long-range jet bombers, protected by an adequate conti-
nental defense system, and strong enough to deter a major
Soviet attack on the United States or Western Europe; and
{2) “brush-fire” war forces either highly mobile or deployed
in likely danges spots, and adeguate in their strength to
deter or quickly repulse local aggressions,

The maintenance of these forees demands three things
of our military manpower policy: First, far more men
under arms than we have traditionally maintained in
peacetime (though fewer than we have had to mobilizé in
either of two world wars); this because of the multipli-
cation of our geographical commitments and the variety
of contingencies that we must be prepared to deal with.

Second, the maintenance of these armed forces at a
degree of readiness without precedent in our history. In
the past, the United States has had months and years to
prepare its armies for war. Never again, The reaction time
for a retaliatory and air defense force must now be mea-
surable in hours, and soon in minutes, The ability of local
war forces to deter an attack or quickly to repulse one
requires them to fight or to move at a moment’s notice.
Consequently, military policy must give frst priority to
existing ready forces.

Third, a far greater technical competence is required
of the men in our armed forces than ecer before. In the
eighteenth century, virtually every farmer knew how to
use g musket, and a group of farmers could easily be
transformed on short notice into a company of infantrymen.
Today, civilians are much less military, and the military
are much more technical. Training a fighting man is an
expensive and time-consuming task, requiring months and
in some cases vears. A trained officer or an enlisted man
skilled in a technical specialty represents an investment
of thousands of dollars. Once he is trained, the real inter-
est of the government lies in keeping that man in service
for as long as he is useful.

If, in the eighteenth century, civilian life prepared men
for military service, military service today has the effect
of preparing men for civilian careers.

Fulfilling the above three requirements for modern war-
fare should produce a professional, reasonably sized, com-
bat-ready military force composed of officers and enlisted
men skilled in their trade and pursuing military service as
a lifetime career; a reduction in the number of short-term
and part-time soldiers; a reduction of Reserve forces; less
dependence on the draft; and an increase in the status and
popular prestige of the military career.

Why have we been unable to accomplish these ends
and meet these realistic requirements? To begin with,
Americans in and out of government have long cherished
the tradition of a small standing army supplemented in
emergencies by large numbers of civilians called to the
colors, Lacking an aristocratic tradition or threatening
neighbors, our American business society has seldom seen
much need for professional military men and has attached
little value to the military career. Such attitudes are slow
to change. They have been concretely reflected in the pay
levels and living conditions of the members of the armed
services,

The “citizen-soldier” concept has refused to die despite

AIR FORCE Mogozine = Maorch 19460

its lack of relevance to the military needs of the mid-
twentieth century, And it has been actively defended in
Congress by the potent influence of the National Guard
and Reserve organizations. Moreover, when the military
dollar must be stretched to the limit, Reserve forces always
appear to be much cheaper to maintain than Active forces.
The confused picture which we have had of the nature
and seriousness of the Russian threat has led us to rely
upon temporary expedients, such as the draft, and to post-
pone facing the question: What sort of military manpower
policy is required by the cold war?

Since World War II, our manpower policy has taken two
sharp turns and ended nowhere. Here is what happened to
universal military training (UMT) and what might be
called the “massive Reserve” moyvements.

In 1945 and 1948, governmental leaders almost unani-
mously agreed on the desirability of universal military
training in peacetime. Previously, there had been no sys-
tem for training citizen-soldiers. UMT was to make the
old—the very old—idea of a small standing army and a
large citizen reserve a workable reality. The proposal most
commonly supported was for six months' or twelve months’
training followed by varying lengths of time spent in the
Regular services, the National Guard, or the Reserves. The
assumption behind this proposal was not, perhaps, un-
reasonable in 1946—that any future war would probably
be similar to World War II. UMT seemed one way to
appreciably shorten the time required for mobilizing and
putting into action vast armies of citizen-soldiers.

The struggles over UMT from 1945 through 1952 were
an instructive example of the political processes of Ameri-
can demoecracy. UMT was energetically supported by
Presidents Roosevelt and Truman, by the professional
military leaders of the Army, by veterans and patriotic
groups, and by a fairly consistent sixty to seventy percent
majority of the general public {according to public opinion
polls). Offhand, it would seem that this combination of
Administration, military, and popular approval should
have sufficed to see UMT enacted into law. But the oppo-
sition, consisting of educational, farm, labor, church, and
women's groups was simply too influential in Congress.
UMT came close to adoption in 1947 and 1948 and again
in 1951 and 1952, but each time this coalition succeeded
in defeating it.

Ironically, the nation was prevented from adopting a
military manpower policy ill-suited to its needs by a num-
ber of civilian groups who were unconcerned with strategy
and hostile to military requirements—who were, in some
cases, strongly pacifist,

The shift from UMT toward the idea of massive Reserves
began in 1952, In July of that year Congress passed the
Armed Forces Reserve Act, designed to prevent a repeti-
tion of the inequities by which well over a million young
men who came of age between 1946 and 1950 had escaped
military service entirely while thousands of their older
brothers who had served in World War 11 were recalled to
fight in Korea. The act authorized a Ready Reserve of
1,500,000, It presupposed, however, the existence of UMT,
which Congress had killed four months earlier. Without
UMT, the enly major source of men for a trained Reserve
remained the veterans of Active service. The 1952 Reserve
Act thus solved nothing.

A new Administration and the Korean armistice ob-
viously required a new look at Reserve policy, and in 1953
President Eisenhower asked the National Security Train-
ing Commission to study military manpower needs. The
Commission’s report in December 1953, entitled signifi-

{Continued on following page)

49




MEN AT ARMS?

cantly “Twentieth Century Minutemen,” was an eloguent
restatement of the traditional goal of a large and effective
Reserve of citizen-soldiers,

The Commission, made up largely of eivilians and
headed by Julius Ochs Adler, vice president of the New
York Times, argued persuasively that our choice was either
to maintain large standing forces, exorbitantly expensive
and “dangerous to democratic institutions,” or to have a
small active force supplemented by a large eitizen Reserve.
Only the latter was in accord with American tradition, the
Committee insisted, and emphasized the point with a
salvo of quotations from Washington and Jefferson on the
virtues of the citizen militia. Our slow and disorderly
mobilization in the last three wars was attributed to our
not having had an effective Reserve system, In the next
war, said the report, with time at a premium, the repe-
tition of previous follies would be disastrous.

Accordingly, the Commission recommended a compre-
hensive program, the point of which was that eventually
all young men not drafted into the Active forces should
be required to receive six months’ training followed by
seven and a half years in the Reserves. In practical effect,
of course, this was universal military training—with the
emphasis shifted from training to the availability of Re-
BEIrves,

Throughout 1954, the NSTC report was debated in the
Department of Defense. Finally, in December of that year,
Secretary Wilson unveiled the Administration’s National
Reserve Plan, which turned out to incorporate the most
important of the NSTC recommendations. The Adminis-
tration’s spokesmen made clear that behind their support
of the massive Reserve idea was a desire to reduce military
expenditures: Reserves were supposed to be cheaper than
Active forces. The costs of one man on active duty, the
Administration estimated, equaled the costs of ten Re-
servists. Simultaneously with the presentation of the Na-
tional Reserve Plan to Congress, the Administration recom-
mended a military budget which would have cat 350,000
men from the Active forces.

“The strength of the Active forces,” Admiral Radford
told the Senate Armed Services Committee, “has been
determined largely in conjunction with our plans for the
Reserve components.” And when General Ridgway pro-
tested that the cuts left the Army unprepared to carry
out its commitments, Secretary Wilson replied blandly
that: “Reserves are the key to the solution of the Army’s
problem. . . . Even if the millions of Reserves or veterans
are not properly trained, they could be regrouped or
formed into effective Reserves pretty quickly.”

Besides tradition and the desire to reduce expenditures,
a third influence shaping the Reserve Forces Act was
the attitude of Congress. Although the Reserve bill went
through a tortuous legislative process and was weakened
in many respects, the final law preserved the concept of
a large Reserve and the essence of the Administration’s
plan. Congress has supported the “citizen-soldier” long
and faithfully and has been historically sympathetic to
the needs of the Reserves. Reserve organizations, such
as the National Guard Association and Reserve Officers
Association, carry great weight on Capitol Hill. Congress-
men cannot afford to forget the interests of the Reservists
in their constituencies. As Representative Overton Brooks,
the principal congressional sponsor of the Reserve Act,
declared, referring to the drill pay received by the
members of the Ready Reserve:

“. . . a large Reserve means more money in the local
community—money which is classified as “spendable.” It
is that kind of money . . . which the Reservist is more
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inclined to spend freely on the local economy rather than
computing it in the over-all family budget. The amount
involved is something over $25,000 per year for every
100-man unit."”

The National Guard Association in particular insisted
that the Guard must be maintained as part of the nation’s
“first line of defense.” It consistently rejected the idea
that the Guard be used for anything but combat—civil
defense and home defense had been suggested. When
Assistant Secretary of Defense John Hannah had mur-
mured such suggestions in 1954, President Ellard A.
Walsh of the NGA immediately replied that if Hannah
or “anybody else for that matter believes that the Army
National Guard can be built up and maintained by
assigning it to a home-guard role in the national defense
system, he has never been more mistaken in his life, and
the entire National Guard, Army and Air, will resist to
the utmost the imposition of any such concept.”

The Guard won its point. The result was the Armed
Forces Reserve Act of 1955, which aimed to have a
Ready Reserve (weekly drills, two weeks a year on active
duty) of 2,900,000 men by 1960, Virtually all of these
men were to be in organized units, trained and ready for
immediate recall in an emergency. To fill this massive
Reserve force, the Act obligated all men who volunteered
for or were drafted into the armed services to serve five
vears in the Active and Ready Reserves: a draftee spend-
ing two years on active duty, for instance, would serve
three years more in the Ready Reserves. In addition, the
Act permitted 100,000 youths each vear between the ages
of seventeen and eighteen and a half to enlist in a special
six months' training program to be followed by seven
and a half years in the Beady Reserves. The Act made
Ready Reservists who failed to meet their obligations
liable to recall to the Active forces and to court-martial,

By 1957, the epic aims of the Reserve Forces Act were
still a long way from full realization. But progress toward
them had been impressive. A million Reservists were
attending weekly drills and summer camps. After a slow
start, the six months’ training program was being flooded
with eager young volunteers. Expenditures on the Re-
serves, rising steadily from less than half a billion dollars
in 1952, had reached about one and a quarter billion dol-
lars. New armories and Reserve training centers were
being built rapidly. In the National Guard alone, almost
half a million men were organized into an imposing
military force including: twenty-ome infantry divisions;
six armored divisions; nine regimental combat teams; nine
armored calvary regiments; sixty-one field artillery bat-
talions; nineteen armored feld artillery battalions; 123
antiaircraft battalions; twenty-five tactical interceptor
wings; and two tactical reconnaissance wings.

To these could be added the twenty-five divisions—
ten designed for overseas combat—planned for the Army
Reserve, the twenty-four troop carrier and fighter-bomber
wings at the disposal of the Air Force Reserve, plus the
190,000 participating members of the Navy and Marine
Corps Reserves. Compared with their predecessors, the
Reserves of 1957 indeed justified the NSTC's hoast that
they were “a success”]

Only one problem went unanswered. Just what relation
did this burgeoning force have to the military requirements
of the cold war? True, a small number of National Guard
interceptor squadrons and antiaircraft battalions kept on an
“alert” status were useful in continental defense, but of
what use, exactly, were the infantry and armor divisions?
Did a million Reservists help deter Communist aggression

{Continued on page 53)
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in the Middle East or Southeast Asia? Were National Guard
armories taking funds which might otherwise go into guided
missiles?

The unreal character of American Reserve policy was
made all too clear by the fact that in 1955, when this
country was busy building toward a quota of 2,900,000
participating Ready Reservists and thirty-scven Reserve
divisions, the British sensibly planned to send only two,
instead of eleven, Reserve divisions overseas in the event
of an emergency. The other nine were to be reorganized
for home defense and civil defense functions. Instead of
converting Reserve infantry divisions to armor as we were
doing, the British proposed to convert their two and a
half Reserve armor divisions to infantry. (What use are
tanks in civil defense?)

Instead of encouraging the formation of separate state
guards for home defense as we did in 1955, Britain pro-
posed to deactivate her comparable force, the Home
Guard, its functions to be taken over by the revamped
Reserve divisions. Later, in its 1957 White Paper on De-
fense, the British government announced the further dis-
banding of many units of the Royal Auxiliary Air Force
and the Royal Navy Volunteer Reserve and its desire to
shift its remaining two Territorial Army divisions with
overseas missions to home defense duties. These divisions
had been earmarked for NATO, but, as the government
said, in the event of an attack, they “would not be ready
for action on the Continent in less than three months,
which in nuclear war would be of little value.”

At almost the same time, the Chief of Staff of the
United States Army was telling Congress of the Army’s
plans to ship National Guard divisions to Europe six
months after the outbreak of war.

In the spring and summer of 1957, just as the Reserve
program was hitting its stride, an economy wave engulfed
the Defense Department. However dubious its other
benefits may have been, it did force a second look at the
Reserve buildup. Too late, it was recognized that the
Reserves were less a way of saving money than an omniv-
orous consumer of it. The Reserve campaign was directly
affecting the readiness of the Active forces, Speaking of
the influx of volunteers into the six months’ training
program, Secretary of the Army Brucker declared: “This
load will overtax the capabilities of the training establish-
ment, which in turn will require that we place an increased
training burden upon our strategic Army forces at a saeri-
fice of over-all combat readiness.”

Budgetary reductions plus the post-Sputnik preoccupa-
tion with outer space led the Administration to reverse
its Reserve policy, Given the popularity of the “citizen-
soldier™ concept, however, this was easier to announce
than to accomplish. In the budget presented to Congress
in January 1958, the Administration proposed to reduce
the strength of the Army National Guard from 400,000
to 360,000 and to make comparable cuts in the Army
Reserve. Within a matter of days the pages of the
Congressional Record smoked with outraged protests from
local Reserve organizations, governors, and congressmen.
Overton Brooks's House Subcommittee on Reserve Policy
listened to the anguished cries of several governors, and
the House adopted a resolution condemning the cuts. The
Appropriations Committees were not to be outdone in
their devotion to the citizen-soldier, and, fnally, in what
President Eisenhower described as an “unprecedented”
action, Congress wrote mandatory minimum strengths into
law: The Army Reserve had to be maintained at 300,000
men and the Army National Guard had to be kept at
400,000,
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At the same time, the Administration was backing down
on another front, In line with the proposed budgetary cuts
in the Reserve and with the desire to streamline the
Reserve structure anyway, the Army announced in March
of 1958 a plan to eliminate six Guard and four Reserve
divisions, reduce and consolidate many smaller units, and
change the remaining twenty-seven divisions into “pen-
tomic” units with fewer men and more nuclear weapons.
The CGuard Assoeiation immediately took umbrage, and
the Army compromised on a plan which would keep all
twenty-seven Guard divisions in existence while reducing
the strength of sixteen of them.

The battle over the size and shape of the Reserves was
renewed in the Eighty-sixth Congress, The President an-
grily demanded the repeal of the mandatory minimum
strengths for the National Guard and Army Reserves and
again recommended cuts in their personnel. The results
of his pleas, however, will in all likelihood be very little
different from those of 1958,

The point, however, remains what it was. Massive
Reserves, like UMT and so much else in our manpower
policy, have little place in a world of nuclear retaliation
and brush-fire wars. At the same time that the costs of
the Reserve program were mounting in 1957, the Adminis-
tration delayed, for budgetary reasons, acting on the rec-
ommendations of the Cordiner Committee for a revised
and higher pay scale for the Regular forces. In 1958, this
legislation was brought out and approved by Congress.
It represents one step—but only a first one—toward the
creation of a set of inducements which may eventually
enable the services to obtain and to retain, by voluntary
means, the men they need. Continued progress toward a
nuclear-age force will, however, undoubtedly require the
steady reduction of our eighteenth-century citizen-saoldier
force. The age of the nation-in-arms, of citizen-soldiers,
and—hopefully—of total war is over.

Deterrence and containment demand ready professional
forces. A thoroughly new approach to the organization of
military manpower is in order, one in which Reserves,
pay, enlistment and reenrtment, and the draft are com-
bined into a twentieth-century manpower policy which is
relevant to our current strategic needs,

The status gue, no matter how wunsatisfactory it is,
however, will not be changed easily. Last spring, when
Senator Case proposed to establish a Commission on
Military Manpower to make a thorough investigation of
the entire subject, his colleagues voted him down de-
cisively. Obsolete ideas and wvested interests are stll
entrenched on Capitol Hill. Clearly, the Pentagon will have
to assume initiative and the President assume leadership
before changes can be made. Manpower policy cannot
indefinitely remain out of step with the rest of our
military program. Continuation of a policy appropriate
to the last war can only enhance the likelihood of a new
one.—ExD

Associate Professor of Government at Columbia University,
Samuel Huntington is Associate Director of Columbia's
Institute of War and Peace Studies. A frequent writer on
military affairs, he is the author of The Soldier and the
State: The Theory and Politics of Civil-Military Relations,
Harvard University Press, 1957, He holds a doctorate from
Harvard, was previously associated with the Brookings In-
stitution and the Harvard Defense Studies Program, and
has lectured at the Air War College, the Naval War College,
the Army War College, and the Industrial College of the
Armed Fofces. The above article originally appeared in the
spring issue, 1959, of the Columbia University Forum.
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A noted sociological analysl—examining the
impact of military technology on institutions
and populotions—finds that the “permanent”
threal of war has produced new poterns of
organizations among both civilians and the

military . . .

MILITARY
MISSION:

Key to Military
Organization

Morris Janowitz

The complexity of the machinery of warfare and the require-
ments for technical maintenanee tend 1o weaken the organ-
izational boundary between the military and the nonmilitary,
sinee the maintenance and monning of new WEApOns re-
quire a greater relinnee on civilian-oriented technicians.
Here USAF technicians tackle a typical maintenanee prob-
lem on the Atlas ICBM ander the supervision of an instroe-
tor at Convair's Missile Technicians Maintenanee course.

5 A social organization, the contemporary military
establishment has for some time tended to display
more and more of the characteristics typical of any

large-scale nonmilitary bureavecracy. The decreasing dif-
ference is a result of continuous technological change
which vastly expands the size of the military establishment,
increases its interdependence with eivilian society, and
alters its internal social structure. These technological de-
velopments in war-making require more and more pro-
fessionalization. At the same time, the impact of military
technology during the past half-century can be described
in a series of propositions about social change. Each of
the conditions symbolized by these propositions has had
the effect of “civilianizing” military institutions and of
blurring the distinction bebtween the civilian and the
military. ]

® An increasing percentage of the national income of
a modern nation is spent for the preparation, execution,
and repair of the consequences of war. Thus, there is a
trend toward total popular involvement in the conse-
quences of war and war policy, since the military establish-
ment is responsible for the distribution of a progressively
larger share of the available economic values.

o Military technology both vastly increases the de-
structiveness of warfare and widens the scope of automa-
tion in new weapons. It is commonplace that both of these
trends tend to weaken the distinction between military
(Continued on page 57)
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roles and civilian roles as the destructiveness of war has
increased. Weapons of mass destruction socialize danger
to the point of equalizing the risks of warfare for both
soldier and civilian. As long as the armed forces must
rely on large numbers of drafted personnel, powerful in-
fluences toward civilianization are at work.

® The revolution in military technology means that the
military mission of deterring violence becomes more and
more central as compared with preparing to apply vio-
lence. This shift in mission tends to civilianize military
thought and organization as military leaders concern them-
selves with broad ranges of political, social, and economic
policies.

® The previous periodic character of the military estab-
lishment (rapid expansion, rapid dismantlement) has given
way to a more permanent maintenance or expansion. The
permanent character of the military establishment has
removed one important source of civilian-military conflict,
namely, the civilian tendency to abandon the military
establishment after a war. Instead, because of the high
rate of technological change, internal conflicts between
the military services have been multiplied.

® The complexity of the machinery of warfare and
the requirements for research, development, and techni-
cal maintenance tend to weaken the organizational bound-
ary between the military and the nonmilitary, since the
maintenance and manning of new weapons require a
greater reliance on civilian-oriented technicians,

® CGiven the “permanent” threat of war, it is well
recognized that the tasks which military leaders perform
tend to widen. Their technological knowledge, their di-
rect and indirect power, and their heightened prestige
result in their entrance, of necessity, into arenas that
in the recent past have been reserved for civilian and
professional politicians, The need that political and civilian
leaders have for expert advice from professional soldiers
about the strategic implications of technological change
serves to mix the roles of the military and the civilian. . . .

These observations do not deny the crucial differences
that exist between military and nonmilitary bureaucracies.
The goals of an organization supply a meaningful basis
for understanding differences in organizational behavior.
The military establishment as a social system has unique
characteristics because the possibility of hostilities is a
permanent reality to its leadership. The fact that thermo-
nuclear weapons alter the role of force in international
relations does not deny this proposition. The consequences
of preparation for future combat and the results of previous
combat pervade the entire organization. The unique char-
acter of the military establishments derives from the
requirement that its members are specialists in making
use of violence and mass destruction. In the language of
the soldier, this is recognized on a common-sense basis;
military mission is the key to military organization.

Changing technology creates new patterns of combat
und thereby modifies organizational behavior and authority
in the military establishment. The narrowing distinction
between military and nonmilitary bureaucracies can never
result in the elimination of fundamental organizational
differences. Three pervasive requirements for combat set
limits to these civilianized tendencies.

First, while it is true that modern warfare exposes the
civilian and the soldier to more equal risks, the distinction
between military roles and civilian roles has not been
eliminated, Traditional combat-ready military formations
need to be maintained for limited warfare. The necessity
for naval and air units to carry on the hazardous tasks of
continuous and long-range reconnaissance and detection
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demands organizational forms that will bear the stamp of
conventional formations. In the future, even with fully
antomated missile systems, conventional units must be
maintained as auxiliary forces for delivery of new types
of weapons.

More important, no military system can rely on ex-
pectation of victory based on the initial exchange of fire-
power—whatever the form of the initial exchange may be.
Subsequent exchanges will involve military personnel—
again regardless of their armament—who are prepared to
carry on the struggle as soldiers—that is, subject them-
selves to military authority and to eontinue to fight. The
automation of war civilianizes wide sectors of the military
establishment; yet the need to maintain combat readiness
and to develop centers of resistance after initial hostilities
ensures the continued importance of military organization
and authority.

Second, what about the consequences of the increased
importance of deterrence as a military mission? Should
one not expect that such a shift also would result in
civilianizing the military establishment? IF the military
is forced to think about deterring wars rather than Hght-
ing wars, the traditions of the “military mind,” based
on the inevitability of hostilities, must change and military
authority must undergo transformation as well. There can
be no doubt that this shift in mission is having important
effects on military thought and organization. In fact, mili-
tary pacifism is a growing and important trend in modern
society as the horrors of war force military leaders to
concern themselves with the political consequences of
violence.

Again, there are limits to the consequences of this
civilianizing trend. The role of deterrence is not a
uniquely new mission for the military establishment. His-
torically, the contribution of the military to the balance
of power has not been made because of the civilian char-
acter of the military establishment. To the contrary, the
balance of power formula operates, when it does, because
the military establishment is prepared to fight effectively
and immediately,

(Continued on following page)
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With the increased importanee of deterrence as a military
mission, the traditions of the “military mind,” based
on the inevitability of hostilities, muost change. The
horrors of allout nuelear war force military  leaders
to concern themselves more and more with the political
consequences of violence. One by-product is increased
military diplomacy, typified here by Maj. Gen. Matthew K.
Deichelmann, representing the PACAF Commander in Chief,
taking part in a recent Roval Thai Air Foree Day, Bangkok.
General Deichelmann is presenting a model of the Matador
missile to Thai Air Marshal Chalermkiart Vathanangkool.
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With the increase in the importance of deterrence, mili-
tary elites become more and more involved in diplomatie
and political warfare, regardless of their preparation for
such tasks. Yet the specific and unique contribution of
the military to deterrence is the threat of violence which
has currency; that is, it can be taken seriously because
of the real possibility of violence. Old or new types of
weapons do not alter this basic formula. In short. deter-
rence still requires organization prepared for combat.

Third, the assumption that military institutions, as
compared with economic and industrial institutions, are
resistant to technological change is considerably under-
mined as the process of innovation in the military estab-
lishment itself has become routinized. Nevertheless. as
long as imponderables weigh heavy in estimating military
outcomes and as long as the “fighter” spirit is required
to face combat, the military rejects the civilian engineer
as its professional model. Of course, the engineer is held
in high esteem, but the ideal image of the military con-
tinues to be the strategic commander, not the military
technician. It is the image of a leader, motivated by na-
tional patriotism and not by personal monetary gain, who
is capable of organizing the talents of specialists for all
types of contingencies,

The question of relative resistance to technological inno-
vation by the military, as compared with civilian economic
and industrial organization, has produced volumes of his-
torical writing. In his broad historical survey [War and
Human Progress] John U, Nef argues that military organi-
zation and the requirements of war-making were not crucial
Factors in Western technological development. . . .

In all probability, military organization as late as the
middle of the nineteenth century was strongly resistant
to technological innovation. Until that time the military
establishments of Western Europe were dominated by
aristocratic elements that were concerned with a traditional
way of life. These elements stood in opposition to social
change and technological innovation, and accepted new
developments in military organization with great reluctance.

However, in the middle of the twentieth century, mili-
tary institutions can no longer be thought of as merely
reacting to external pressures and resisting technological
innovation. For the sociologists studying the military
establishments, it is important to emphasize that the armed
forces now create their own requirements for technological
innovation, which in turn influence industrial organization.
The classical view of the military standing in opposition
to technological innovation is inapplicable as the present
cycle of the arms race converts the armed forees into
centers of support for the development of new weapon
systems. The military establishment hardly presents the
ideal conditions for the professional scientist or the re-
search engineer. Yet military leaders, regardless of the
validity of their professional judgments about technologi-
cal matters, are not characterized by traditional thinking
about technological requirements,

Likewise, the procedures of innovation in industry and
in the military tend to converge; increasing specialization
involves the replacement of individual entreprencurship
by staff work and group research. In the contemporary
military establishment with its continuous rotation of
persons through official roles, the process of assessment
of needs and prospects of technological inmovation is as
routinized and automatic as in civilian industry,

Leadership based on traditional military customs must
share power with experts not only in technical matters
but also in matters of organization and human relations,
Specilic organizational adaptations of the military even

CONTINUED

foreshadow developments in civilian society, since the
military must press hard for innovation and respond more
rapidly to social change. For example, the continued need
for retraining personnel from operational to managerial
positions and from older to newer techniques has led to
a more rational spreading of higher education throughout
the career of the military officer, rather than the con-
centrated dosage tvpical of the civilian in graduate or
professional school.

No bureaucracy ever conforms to the ideal model of
the rational organization, and certainly the military estab-
lishment cannot be thought of in purely engineering
terms. As long as “the battle is the pay off"—as long as
there are dangerous and irksome tasks to be performed—
an engineering philosophy cannot suffice as the organiza-
tional basis of the armed forces. Especially in a free
enterprise, profit-motivated society, the military establish-
ment is oriented to duty and honor. 8. L. A. Marshall’s
observations [in his book, Men Against Fire] touch di-
rectly on this essential theme of military life:

“A note of smugness was not missing from the remark
all too frequently heard during World War I1: ‘We go at
this thing just like it was a great engineering job.” What
was usually overlooked was that to the men who were
present at the pay off, it wasn't an engineering job, and
had they gone about their duty in that spirit, there would
have been no victory for our side.”

In a period of fantastic technological change, military
leadership is confronted with an almost perpetual crisis
of organization. The sociological analyst is concerned with
understanding the organizational consequences of these
technological changes. Yet it can be assumed that neither
the increased automation of military technology, nor the
military shift in mission from war-making to deterrence,
nor the decline in the traditional military opposition to
innovation can produce a complete civilianization of the
military establishment. The structure of military authority
—the key to military organization—is an expression of the
unigue goals of the military, namely, combat and combat
preparation.

In terms of manpower, and mass destruction, airpower
is the ascendant arm, while ground and seapower remain
the essential components of a system of graduated deter-
rence, The diversification and specialization of military
technology lengthens the formal training required to gain
mastery of military technology. The temporary ecitizen-
soldier, sailor, and aviator will become less important
and a completely professional armed foree more vital, The
need to fight limited wars or strategic wars instantly, with
the available mobilized forces, tends to increase reliance
on a professional military establishment, But these con-
temporary trends do not produce a professional army
isolated and remote from civilian society, but a military
establishment that is an integral part of the larger society
on which its technological resources depend.—Exp

The foregoing material is reprinted with permission from
“Sociology and the Military Establishment,” published by
the Russell Sage Foundation, New York. The author, Dr.
Maorris Janowitz, is a professor of sociology at the Uni-
versity of Michigan. His latest book, in which the accom-
panying article’s theme will be expended, will be published
by The Free Fress, Chicago, entitled The Professional
Soldier: A Social and Political Portrait, Dr. Janowitz is
also the author of The Community Press in an Urban
Setting., and coauthor of Dynamics of Prejudice as well
as Reader in Public Opinion and Communication,

AIR FORCE Mogezine « March 1940




THE SPACE AGE IN PERSPECTIVE

PACE

DIGEST

VFVOLUME 3, NUMBER 3 » MARCH 1960

Contents

Peace on Earth . . . Controlled from Space—An Editorial
Jamec B -Straubhel oo e s e 61

Propaganda Balance Sheet—The Space Race, 1960
Gearge Vo I e R R R 63

Letter from Nice

e SRR B e e S e e ) 68
USAF Space Bases . . . Eastand West. ........ ... 000, 70
Molecular Electronics . . . A Little Way to Do Big Things. . . . . 76
Speaking of Space

e A e e et i e s P S R 80




MARTIN-DESIGNED CIRCULAR SPACE COMPUTERS ARE AVAILABLE FREE TO INTERESTED PERSONS BY WRITING TO THE SAME ADDRESS,

MAN OUT...

A fascinating preoject at Martin-Denver and one which offers to the truly creative
engineer or scientist a personal esteem and professional recognition unequalled in
today's opportunities. Please do consider being a part of this or other creative in-
volvements at Martin-Denver and inquire of N. M. Pagan, Director of Technical and
Scientific Staffing, (Dept. HH-5), The Martin Company, P.O. Box 179, Denver 1, Colo.

e _ S __ -l = Tu
VY £ FR W 8§ N

DEMNVER DIVISION




“The far side of the earth—not the far side of

the moon—represents the immediate and appalling
threat 1o peace and freedom . . . the threat of
surprise attack.”

“Only in space—with our new line of sight—
can we employ an electronic alarm system.”

Peace on Earth

CONTROLLED from SPACE

JAMES H. STRAUBEL

Publisher, A Force/Seace Dicest

N THESE waking hours of the Space Age we are fascinated with the
new worlds that emerge out of the morning mist.

We plunge into the outer regions—into the unknown—while at our
feet is a world that revolves around an axis of age-old problems.

It is a world where people reach high levels of technical achievement, while
remaining crude in their relations with one another; of people who seek peace
with freedom, but cannot prosper without enforcing rules for law and order.

In our conquest of space, our first goal must be peace with freedom—through
control—on Planet Earth.

The great reaches of the universe offer—not only new worlds to conquer—
but a new line of sight to scan the earth as never before.

Spaceflight has opened the door to a revolutionary era in electronics and com-
munications. That is the first great discovery of the Space Age.

As a result, space becomes more than a propaganda medium for exploiting
national prestige—more than a wilderness to explore for exploration’s sake—
more than a new arena for military operations.

The so-called “space race” with Russia—more of an Olympics than a race
is a scientific crusade for military, political, cultural, and economic objectives.

To date in the electronic revolution, the marriage of human intelligence and
mechanical brains has produced an offspring made for terror and destruction. This
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first-born—the big ballistic missile—is as yet the only consistent user of space.

What of the countless man-made objects that will use space in the months and
years to come?

Here we find the great challenge: To use space in the pursuit of goals that will
benefit—rather than destroy—all of mankind.

These are goals to be pursued with both hard realism and shining vision.

Man’s natural desire to explore the heavens must not compromise his funda-
mental responsibility to ensure the survival of his species on earth.

Shooting for the moon—Iike disarmament—must be a means to an end—not
an end in itself. It cannot be pursued at the expense of shooting for information
on the other side of our own planet.

The far side of the earth—not the far side of the moon—represents the im-
mediate and appalling threat to peace and freedom.

- It is the threat of surprise attack.

Our earth-bound and air-bound methods for detecting surprise attack must be
continued and improved—but at best these are only expedients. We continue to
live under the gun.

Only in space—with our new line of sight—can we employ an electronic
alarm system to effectively warn against surprise attack.

The job can be done with our presemt knowledge of electronics—and with our
present rockets and boosters. We need not wait. The job can be done.

In recent weeks the space warning mission has been given new support by
government leaders—support that is late but welcome.

Still to come is a broad space program leading to “controlled peace.”

This program would center in advanced space systems for warning, reconnais-
sance, and communications, backed by a strategic attack system kept modernized
at all times.

A space-borne warning patrol would greatly strengthen our ability to deter
aggression. However, it could play an even greater role.

It could lead to the establishment of a global warning network for all nations,
with international direction and participation.

Our strategic attack system—alerted by space warning—would be prepared
for fast and commanding action against would-be breakers of the peace.

The next step could well be the pooling of the world’s strategic attack forces
into an international enforcement agency, geared to the global warning network,
directed by the United Nations.

With all the world alerted against aggressive action, the need for huge national
attack forces would deteriorate, and voluntary reduction of armaments would be
encouraged.

In reducing the threat of surprise attack, the program could eventually justify
the curtailment of arms to minimum levels.

This is the great utilitarian mission to be found in space.

We must—while we explore the moon—give this broader mission our highest
priority—and full public support.

In the new world of the Space Age, “controlled peace™ must be our legacy to
future generations.—END
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beyond the field of activity itself, [in] that it bears
on almost every aspect of our relations
with people of other countries and on their view
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HE successful launching of Sputnik I
created an intensity of reaction through- PROP AG ‘&ND A-
out the world which has rarely been 4 L
paralleled by any other single discovery

or invention. The public awareness of the first B A I ANCE

Sputnik was almost universal. People in remote
areas of even the most remote countries knew
of this sensational event within a few days. SI{E ET 2
The element of drama was, of course, pro-
nounced. The achievement was generally regarded
as opening a new era—the era of space. Most
people around the world saw it as sush. THE SPACE RACE, 1960
Added to this drama was the element of shock.
The United States had announced, as early as
July 25, 1955, our own earth-satellite program,
now known as Vanguard. The developments in our
program had been reported from time to time in
meticulous detail. On the other hand, a low-
keyed Soviet announcement implied that the USSR
would probably launch an earth satellite, with no

GEORGE V. ALLEN

Director, US Informution Agency
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statement as to when but with some details of
proposed weight and orbit. The announcement
received little attention in the general or even
scientific press of the world.

Consequently, those who were interested in im-
pending satellite launchings generally expected the
United States to achieve the first—and perhaps
the only—results.

The achievement of placing in orbit the first
carth satellite, without great advance fanfare, in-
creased the prestige of the Soviet Union tremen-
dously and produced a corresponding loss of
United States prestige, due primarily to the con-
trast. The Soviets were greatly exceeding world
expectation of their scientific and technological
capacities; we, on the other hand, were falling
short of world expectation of us. An important
element in underlining this contrast to the rest
of the world was the reaction in the United States
itsclf. We ourselves seemed confused, dismayed,
and shaken by the developments. Our own do-
mestic debate helped make the Soviet achieve-
ment seem even more significant, and tended to
put the whole matter into a framework of US-
USSR rivalry.

As time passed, highly colored press and radio
treatment of space matlers gave way to more
sophisticated judgments and more balanced re-
actions. This welcome change was helped greatly
by our successes in launching a series of satellites
and obtaining information from them, though our
payloads were of a lesser magnitude than those
of the Soviet Union.

We also began to sec editorials abroad which
pointed out the difference between “American
openness” in letting the world in on our failures
as well as our successes, and Soviet failure to
announce attempts as well as achievements.

During the eighteen-month period following
the first Sputnik, our reports showed that the
United States steadily regained prestige. At the
same time, the prestige that accompanied Soviet
achievements also continued to increase, so our
regaining of stature did not approach the com-
manding position that we had enjoyed before
Sputnik I. Furthermore, our failure to equal Soviet
accomplishment in the terms the world sees as
important—success in placing very large payloads
in orbit—made the Soviet program even more
impressive.

For a period of many months, the prevailing
world opinion seemed to anticipate a kind of
seesaw, with first the US and then the Soviet Union
accomplishing some noteworthy activity. This was
accompanied by some hopeful notes that the US

L]

would overtake the Soviets in payload weight,
guidance accuracy, and so on.

Then came the two dramatic and successful
Soviet moon shots, followed by the failure of our
own. As a consequence of these events, the see-
saw seems to have tipped solidly in the Soviet
direction, in world opinion. Today, although we
continue to see the hope expressed abroad that
the US will catch up, we also see growing doubt
that this is likely during the next five or even ten
years.

Except for the most dramatic of space events,
the world press now is less inclined to give start-
ling headlines to every development. At the same
time, general world interest in space has grown
steadily, in both seriousness and depth of cover-
age—and along with this has been a surge in
interest in all aspects of science and technology.
Here the United States has an advantage: the
vastly greater accessibility of our research, and
our general willingness to share our findings with
others. These two factors help to sustain our
position.

However, we now see increasing speculative
stories on what the Soviet Union will do next.
There seems to be a prevailing view that the
first spacemen will be from the Soviet Union. We
have seen wry comments, some made in America,
that Americans, landing on the moon, will find
Russians there. In other words, the great expec-
tations of American achievements in spacé are no
longer in evidence. Soviet space leadership has
been widely accepted.

The implications of this acceptance are im-
portant. The world looks at both America and
the Soviet Union with new eyes today.

Probably the most significant result of the
Soviet successes is a change in the owver-all im-
pression of the people of the world about the
Soviet Union. In public opinion parlance, we
speak of this as the revised Soviet image. The
change goes beyond the field of space technology.
It covers all of Soviet science and technology,
plus Soviet military power and general standing.

Before Sputnik I, few people of the free world
believed the Soviet Union was currently in a
position to challenge America in the broad fields
of science, technology, and production. Now, the
Sputniks and Luniks are taken as evidence that
the Soviet Union is able to challenge America
successfully in all these fields. . . .

It is hardly an overstatement to say that space
has become for many people the primary symbol
of world leadership in all areas of science and
technology.
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Some science and engineering students are be-
ing attracted to the Soviet Union for this reason.
Soviet technological and cultural exports are get-
ting a better reception around the world. Soviet
scientists and technicians are being accorded
greater prestige, are speaking with increased au-
thority, and are being listened to more attentively.

One interesting—and perhaps dangerous—
effect of Soviet success in space has been the new
credibility it has lent to Soviet claims in these
other fields. Before Sputnik, most Soviet pro-
nouncements of spectacular achievements were
usually dismissed as propaganda. However, since
Sputnik, their claims have been much more often
believed.

Premier Khrushchev, in a speech at Krasnoy-
arsk on October 9, 1959, following his return
from the US, made this statement: “The Ameri-
cans now frankly admit their lag behind the
Soviet Union in several most important fields.
Today, for instance, 1 read a statement by [re-
tired U. S. Army Maj.] Gen. [John B.] Medaris,
[former Commanding General, Army Ordnance
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Missile Command]. He says that, should the
Soviet Union suspend its space program, the
United States would need three to five years to
catch up with us or to overtake us. This is a
valuable and sensible admission.”

The principal danger in the situation seems to
me to be the cockiness which these successes have
engendered in Soviet officials themselves. If it
were a question merely of competition in scien-
tific achievement, no one could properly begrudge
the Soviets their magnificent successes, any more
than we should begrudge their economic progress.
Nor should one begrudge their new-found feeling
of self-confidence. Most foreigners who visited
America during the first half of the nineteenth
century found our self-confidence showing on
every side. However, if this new-found- Soviet
cockiness (arrogance is not too strong a word)
translates itself into adventuresomeness in foreign
affairs, the world is in for a good deal of trouble.

Even though Soviet officials themselves have
generally sought to present their space program
as peaceful and scientific, the world public’s re-
action has been to read into space activities a
military implication. . . .

Many people of the world are showing growing
concern over the potential military dangers of an
unchecked space race, and there is widespread
concern over the need for peaceful purposes only.

All space activities are now seen within the
framework of Soviet-American competition. Re-
gardless of how Americans feel about it, the world
sees the US in a space race with the USSR.
Recent British interest in instrumenting an earth
satellite is a helpful development. More inter-
national activity in space will tend to interest
more people in international control, . . .

Qur space program has an importance far
beyond the field of activity itself, [in] that it bears
on almost every aspect of our relations with people
of other countries and on their view of us as
compared with the USSR. Our space program
may be considered as a measure of our vitality
and our ability to compete with a formidable
rival, and as a criterion of our ability to main-
tain technological eminence worthy of emulation
by other peoples.—END

o do oo
The above material is excerpted from Mr. Allen's
statement during his Tanuary 22 appearance before

the House Committee on Science and Astrenautics.
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Harness the sun to make a space

Wee 5
good mind”
aital

Imagine an engine that can run unattended
for years on solar, nuclear, or chemical fuel . . .

An engine smaller than an office typewriter, yet capable of producing
3000 watts of electric power. ..

A vibration-free, virtually noiscless engine whose design makes possible
large-scale solar power systems.

Such a power plant—the Stirling-cycle engine—has a brake thermal effi-
ciency of 30% operating in space environments, 40% in surface opera-
tions with conventional hydrocarbon fuels, higher efficiencies when
nuclsar energy is used.

It is being built by Allison in cooperation with General Motors Research
and the N. V. Philips Gloeilampenfabrieken of Eindhoven, Holland, who
initiated the modern development of this 145-year-old engine.

Currently, Allison researchers, scientists and engineers are working
under an Air Force contract to develop this engine for use as an earth
satellite power plant. Other potential applications include portable or
stand-by power packs.

And this is but one of the many space-age projects we're putting our
minds to at Allison. Scientific, engineering and production minds that
make up the new look at Allison—minds backed by every resource
General Motors possesses.

Whether your problem is concerned with the heavens, the earth, or the
oceans, Allison has the will and—if it can be solved—the way to solve it.
We're doing it for others—we could do it for you.

Hiustrated is a segment of a lightweight, highly efficient solar reflector
developed by Allison for use with the Stirling-cycle engine,
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The recent meeting of the international
Committee for Space Research (COSPAR )
at Nice, attended by distinguished scientists
from East and West, provided an occasion
for some backstage politicking and routine
data exchange. Following is an informal
report from Robert C. Toth, science writer

for the New York Herald Tribune. He
covered the meeting for his newspaper . . .

ILLED a bit pretentiously as the First
International Space Science Symposium,
the COSPAR meeting at Nice, in South-
ern France, January 11 through 16,
was not a vehicle for announcing any outstand-
ing. scientific discoveries. To be sure, there were
about eighty-five technical reports read to the
250-odd delegates who represented the national
science academies of twenty-one nations, US
scientists, who presented half of the papers,
were fairly unanimous in describing the meeting
as very worthwhile. But they were referring to the
value of filling in gaps in existing theories and
meeting foreign colleagues.

The politics of the meeting was another thing.
And the “nonpolitical” nature of COSPAR (for-
mally the Committee for Space Research) made
the maneuvering all the more tantalizing. Items:

A French-Italian bloc beat the drums for a
nationalistic European space effort, patterned
after the atomic energy program called the Amaldi
Plan. The British seem to be the most reluctant
to get involved, both because of the anticipated
costs and because they have all but signed an
agreement with NASA to fly three satellites in
NASA vehicles.

ltaly, too, was dickering to have NASA carry
some of its instruments aloft, hedging its bets, as
it were, against the Amaldi Plan.

The Soviets, who only a few months earlier
finally agreed to become a full member of CO-
SPAR, agreed to extend the practice of telling
Western scientists where to look for their space-
bound rockets. The Soviets and the US had given
such data under the IGY warning system called
AGIWARN, although Sputnik and Lunik I data
were less than prompt. For Lunik II and 111, how-
ever, the Soviets did supply data within hours of
launching. Now they are formally part of the
post-1GY AGIWARN system of COSPAR.

The Soviets, coasting on the anticipated Pacific
splashes of their new interplanctary rocket stages,

68

LETTER
from NICE

ROBERT C. TOTH

told COSPAR in a formal report that they will:
e Continue studying “the upper. atmosphere
of the earth and of circumterrestrial space by
means of artificial earth satellites.”
o Prepare “for manned flights into outer space

with a broad range of biological studies . . . [in-
cluding] the action of cosmic radiation on living
organisms . . . "

¢ Continue studying the moon.

® “On the basis of experiences with rockets
sent . . . to Mars and Venus . . . to solve one of
the mysteries of the world—the existence of life
on other planets.”

One more interesting fact was contained in the
Soviet document: Although they have slowed up
somewhat firing rockets into the high atmosphere,
they have far from stopped. They reported: “One
hundred and seventy-five investigation rockets
were launched in the Soviet Union, 125 [during]
IGY and fifty in 1959." Moreover, 158 “meteor-
ological investigation rockets” were sent into the
stratosphere during IGY and the International
Geophysical Cooperation period of 1959,

In their scientific papers, the Soviets indicated
that they have reduced their. micrometeorite den-
sity estimates drastically since the first announce-
ment of the Sputnik II1 data.

The rumor among US scientists was that the
Soviets had failed to calibrate their micrometeorite
instruments inside the over-all satellite, and had
picked up the clicks of every relay switch in
Sputnik 11l along with legitimate dust impacts.
Later, the story went, they counted how many
relay clicks would have occurred, and subtracted
to get the present data. However, the official
Soviet explanation of their new density figures
was that Sputnik IIl ran into a micrometeorite
shower at first, which rocketed the density values
out of all proportion.

Attempts to clear up this point with a Soviet
scientist ran head-on into the language bar-
rier.—END
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N Adds New Dimensions
70 High Speed Gyro Roror Bearings/

At speeds up to 24,000 RPM precision rotor bearings in
inertial guidance and navigational systems are highly
critical components, Early research and development in
design and manufocturing of Mew Departure is solving
the problem ond thus winning vital roles for MN.D.
integral rotor bearings in missile projects. For example,
"B" Series bearings with separable inner ring developed
by M.D. are helping set performance records in such
inertial guidance systems as the AChiever.

Mew Deparlure is also supplying high-precision roter
bearings for the inertial guidance system in Polaris.

MINIATURE E |

These bearings, through advanced maonufacturing tech-
nigues, exacling inspections and controlled environmental
tests, bocked by 50 years of loboratory testing experi-
ence, give precision and uniformity far obove the most
precise industry standards. They promise new perform-
ance and reliability for the submarine-launched IRBM.

You con look to improved performance and reliability
when you inclede an N.D. Miniature /Instrument Bearing
Specialist in early design level discussions. Call or write
Department L5, MNew Departure Division, General
Motors Corporafion, Bristol, Connecticut,
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On both coasts, vital jobs are being done
by space-age airmen at two new facilities. In
the East, keeping an “inventory” of all
vehicles in orbit . . . in the West, the
direction of the significant Discoverer

program, leading to new space capabilities . . .

USAF
SPACE BASES

e EAST AND
| WEST
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WO NEW space-age installations—one
in Massachusetts, north of Boston, the
other in California, south of San Fran-
cisco—symbolize the Air Force's con-
tinuing contribution to the national space capa-
bility.

The new East Coast facility mission is keep-
ing an inventory of all satellite vehicles in orbit,
domestic and foreign, while the job of the new
West Coast operation is direction of the Dis-
coverer program which is expected to lead to
operational capability for “working” satellites. I
These are the Midas early-warning and Samos
reconnaissance satellites that could be the earliest
US tools for controlling peace from space (see |
- also pages 61 and 62). 2 5.
f - At Laurence G. Hanscom Field, Bedford, Mass. ‘

is the Air Force's new National Space Surveillance
Control Center, dedicated in February. The Con-
trol Center holds a key position in the national
space surveillance program, a joint Army-Navy-
Air Force effort sponsored by the Department of
Defense’s Advanced Research Projects Agency
with the mission of providing worldwide detec-
tion, tracking, and cataloguing of all space ve-

0 SPACE DIGEST / MARCH 1960




in the East . . .

hicles. The new Air Force Center is expected to
carry the major share of the Department of De-
fense effort.

The new center, manned by a team of military
and civilian specialists, is an ultramodern two-
story building on the grounds of the Air Force's
Command and Control Development Division of
Air Research and Development Command at
Hanscom Field. On the first floor, a bank of com-
puters keeps tab on all vehicles in orbit, figures
predictions of orbits, estimates satellite lifetimes,
and provides “fixes” on the position of any satel-
lite at any time.

On the second floor, a crew of specially trained
personnel receives reports of satellite sightings
via a battery of teletypes and telephones which
link the Center to key tracking points that feed
in data from radar observation points, telescope
sites, and radiometric stations across the world.
Exchange of information with the National Aero-
nautics and Space Administration and other in-
terested agencies is continuous.

Directed by Dr. Harold O. Curtis, the Control
Center i1s an outgrowth of the “Project Space
Track” operation which went into business in
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Against a background of twenty-four-hour clocks
giving times throughout the world, National Space
Surveillance Control Center airman logs in satel-
lite reporis, Data is then fed into computers.
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Airman at teletype relays message from Surveil-
lance Center to a satellite observation station
linked 1o the network, while his colleague readies
a new tracking bulletin  prepunched on tape.

Computer at Hanscom, being monitored by the
lieutenant, can make up to “2,400,000 decisions”
per minute on irue-and-false questions. Its job is
to check orbit calcilations made at the Center.
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and in the West. ..

1957 under the acgis of the Geophysics Research
Directorate of ARDC. Early in 1959, “Space
Track™ was expanded under the direction of
ARDC's Electronic Support System Project Office
(ESSPO). ESSPO, headed by Col. Victor Cher-
bak, Jr., manages the new center, assigns “cus-
tomer priorities” for the receipt of information,
and maintains liaison with NASA, Army, Navy,
North American Air Defense Command, Stra-
tegic Air Command, and other agencies here and
abroad which receive data.

On the other side of the continent, at Sunny-
vale, Calif., south of San Francisco, is the Air
Force’s new Satellite Test Center, dedicated in
late January. The mission of STC is to take over
control and direction of the highly fruitful Dis-
coverer development program—prelude to opera-
tional capability for Midas and Samos satellites,
Discoverer vehicles are made up of a Douglas-
built Thor IRBM and a Lockheed Agena satel-
lite. Lockheed is prime and systems contractor
for the Discoverer program and for the follow-on
Midas and Samos programs.

The new Center is an operating activity of the
recently activated 6549th Satellite Test Wing, an
element of the Ballistic Missile Development
Division of ARDC. The test wing is commanded
by Col. Alvan N. Moore. Operation of the center
is the joint responsibility of the Test Wing and
Lockheed.

Heart of the Center is the Satellite Control
Room with its complex of consoles from which
activities at the Vandenberg AFB launch site,
tracking stations, and the Hawaiian Contro] Cen-
ter are directed. The Hawaiian Center, on Oahu,
operates a tracking station and directs the C-119

Prelude to “working” satellites—Midas for early
warning and Samos for reconnaissance—a Dis-
coverer blasts off from Vandenberg. Discoverer
praogram will be directed from Sunnvvale site.
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recovery aircraft squadron that has attempted to
snare reentering Discoverer payloads in midair.
Aiding Air Force operations are Navy ships with
telemetry equipment, destroyers carrying heli-
copters, and specially trained Navy “frogmen.”

The USAF Test Wing, headquarters at nearby
Palo Alto, brings under one headquarters for the
first time launch, tracking, data acquisition, and
secovery functions of a satellite program, encom-
passing operations that range westward from the
New Hampshire site of one of Wing's tracking
squadrons to Hawaii.

By midsummer of 1960, according to present
plans, additions to the new Sunnyvale facility
will, for the first time, give the USAF Test Wing
the capability of controlling more than one satel-
lite at a time.—END

SO

Agena satellite that carries Discoverer payloads
is hoisted into place on stand for test firing ar
Santa Cruz, Calif., Lockheed test facility. After
rigorous ground checks, Agenas are launched
from Vandenberg AFB by USAF's BMDD.
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Lockheed's Santa Cruz tesi facility, seen against
rugged wooded mountain area, is remote from
new Center. At left, the blockhouse where per-
sonnel on scene can handle operations safely.

Air Force test controllers at Sarellite Conirol
Center watch the countdewn clock during a Dis-
coverer operation, stay in contact with launch
site, tracking stations, and air recovery sguadron.




4000 subcontractors are represented
re-entry vehicle “‘family portrait”




in this unique
dramatizing . . .

4 years of USAF,
G.E., SUBCONTRACTOR
re-entry vehicle
progress

The key to this progress has been teamwork . . . teamwork
between General Electric’s Missile and Space Vehicle Depart-
ment, the Ballistic Missile Division and the Ballistic Missile
Center of the United States Air Force and the over 4000 small
and large subcontractors alike who have helped MSVD make
so many vital contributions to U.S. re-entry vehicle progress.

IN 1959 ALONE, the following figures indicate the emphasis

MSVD placed upon this important factor of subcontractor

teamwork on Air Force projects.

® Over 35,000 different purchase orders were placed by MSVD
on subcontractors in 1959,

® More than 25,000 of these MSVD purchases were made from
“small” subcontractor businesses.

® More than $26,000,000 worth of goods and services were
purchased by these 35,000 orders. This amount represented a
major portion of the contract dollars received by MSVD,

® And more than $13,000,000 of this $26,000,000 went to
“gmall” business firms.

If you'd like more information about G.E.’s Missile and Space

Vehicle Department . . . its subcontracting activities, its re-
entry vehicle programs or about any of its Pﬁpat;e technology
activities . . . write to Section 160-70, G.E. Missile and Space

Vehicle Department, 3198 Chestnut Street, Philadelphia 4, Pa.

Mr. Hilliord W. Paige, Generol Maonoger, Missile
ond Spoce Yehicle Department with Air Force re-
entry vehicles developed by M5VD,

1. RVX-2 Re-entry/Recovery Vehicle, the largest
ablation-type re-entry wvehicle to travel full
ICEBM-range and be recovered.

2. Flotation bolloon used in recovering USAF-
M5SVD reseorch re-eniry vehicles.

3. Recovery equipmen! paockage for RVX-2.

4. Satellite Asromedical Re-entry/Recovery Vehicle
for USAF Discoverer Program.

5. Mork-2 recoverable Data Capsule which flew in
Thor re-entry vehicle ond returned first films
from outer space.

6. Mark-3, an advanced operoticnal-type re-entry
vehicle for Atlas.

7. RVX-1, first cblofion-type re-entry vehicle to
be recovered ofter full ICBM-range flight,

8. Mark-2, first U.5. operational heat-sink re-enfry
vehicle now in wvie on USAF Thor and Atlas
missiles.

#. Typical ground support equipment developed by
MSVD for USAF vse. (A) Mark-2 prelounch check-
out console. (B) Mork-3 missile mating equipment,

MISSILE AND SPACE VEHICLE DEPARTMENT

GENERAL @D ELECTRIC

A Depaortment of the Defense Electronics Division




How an Air Force-backed program is leading to a new “miracle”™—

the building into matter of a number of electronic functions.

This new approach could someday make possible the performance

by minute pieces of material of electronic jobs that once took

yards of circuitry and numbers of conventional components . . .

MOLECULAR

ELECTRONICS.

DRAMATIC new Air Force-backed de-
velopment in electronics—the “grow-
ing” of special materials that in fan-
tastically small pieces can do jobs that
once took yards of circuitry and masses of com-
ponents—promises to revolutionize space-age
technology.

Called “molecular electronics,” the new de-
velopment, spearheaded by Westinghouse Cor-
poration under research contracts with the Air
Force’s Wright Air Development Division’s Elec-
tronic Technology Laboratory at Dayton, Ohio,
could make possible in the relatively near future
“all-in-one-piece” electronic systems for space
vehicles and aircraft. Such systems equipment,
miniaturized to a single bit of material, smaller
than a dime, would reduce the hundreds of com-
ponents that now create a reliability nightmare for
system designers.

Molecular electronics, as explained by its crea-
tors, is a kind of taming of material on the molecu-
lar level so that it will perform in a predictable
way the electronic functions desired. A deep under-
standing of the electrical properties of material is,
of course, necessary to effect such an apparent
miracle. But the way seems to be clear now, ac-
cording to scientists who have already demon-
strated, among other things:

e An amplifier for a high-fidelity phonograph
in which what would ordinarily be the preampli-
fier was about the size of a matchhead and the
power amplifier was smaller than a dime.

o A switch device which could be used in com-

A LITTLE WAY

TO DO

.o BIG THINGS

puter systems in which the complicated electronic
functions that would ordinarily require many tran-
sistor tubes were controlled by a central piece of
material less than an inch across in size.

e Oscilloscopes, the electronics of which again
were handled by an incredibly small single piece
of material, performing a multitude of electronic
functions all at one time.

Air Force and Westinghouse scientists point out
that molecular electronics is not merely a minia-

Smaller than a dime, the little oblong of talented
material at right is capable of performing a num-
ber of electronic functions that used to require
several separate connected components. In the
metal itself are several electronic “domains,” each
doing the job of an old-fashioned electronic pari.
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It's hard to believe, but the functions of the con-
ventional amplifter gear on the rable are handled

by the butionlike piece of material held between
iweezers, Advanrages of molecular  electronic
wnits are not only in terms of size but of reduc-
tian in number of parts, improved reliability.

turizing process. Nor is it, they add, the sand-
wiching together of minute layers of different mate-
rials with known elecironic capabilities. Great
strides have been made in these methods already,
they agree. But molecular electronics is something
different. Rather than “putting together™ little re-
sistors, capacitors, etc., it is a process of arrang-
ing “domains” in one piece of material where the
functions of these traditional components are per-
formed.

This new approach is now busying other elec-
tronics researchers here and abroad who recog-
nize its potential. In fact, some researchers in the
field are predicting that a concentrated effort in
molecular electronics could offer the US a real
“leapfrog” opportunity to surpass the Soviets. Im-
agine a space wvehicle where the small payload
area could accommodate scores of instruments
each doing different jobs, each controlled by coin-
sized “molectronic” packages, none of the in-
struments suffering from the curse of circuitry and
soldered connections that increase reliability prob-
lems by painful orders of magnitude.
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How is it done?

In the Westinghouse method, thin strips of ger-
manium are drawn from a molten pool. The spe-
cially prepared germanium’s electronic properties
are known, the material is nearly uniform, and
after a process of etching and the like, the final
product, at this point, has had built into it the
special functions the scientists desire. It is then
cut into the needed size.

Eventually, it is hoped that even the etching
and modifications will be unnecessary and that it
will be possible to merely draw the “tamed” mate-
rial with its built-in electronic talents straight from
the molten pool, cool it, and chop it into indi-
vidual pieces that will be “radio receivers,” “am-
plifiers,” and the rest of the bulky, multicompo-
nent workshoes of conventional electronics.

The far-out possibilities are legion. Television
sets where the “works”™ could be held in the palm
of vour hand, spaceship auxiliary power control
systems run by solar radiation . . . and the farthest
out of all: a simulation of the electronic activity
of human thinking processes so that a computer
might truly “think™ somewhat as a person does.

Next step in the USAF-Westinghouse program
—a molecularized radio receiver feasibility dem-
onstration.

The revolution and changeover won't begin to-
morrow, but the day after tomorrow looks like a
good bet.

—WILLIAM LEAVITT

el

“Ribbon” of specially grown germanium, from
which molecular electronic units are cul. In pres-
ent process, the ribbon is specially rtreated o
assure proper combination of capabilities. Devel-
apers hope eventually 1o be able 1o draw ger-
manium_ from poel with uniform characieristics.
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How to radically increase tactical




mission success

The new Hughes TARAN system is the op-
timum solution to the all-weather tacti-
cal mission problem! Here's what TARAN
{Tactical Attack Radar and Navigator)
offers:

1. A radar system with several times the azimuth
and range resolution of current radars! Result:
targets are more easily recognized and identified
—terrain features are more readily identified and
all-weather, low altitude pilotage is simplified.

. A unique Navigational Display System which
gives precise and continuous position indication
and provides for blind pilotage directly to the
target.

. A Terrain Clearance System which providez a
continuous display of flight path obstacles—
thereby pﬁrmjtting flight at low altitude over
all terrain.

The dizplay above furnishes radar infoermation as
o navigational eheck against the moving map dis-
play (right). In this way, it is possible to navigate
divectly to target in all kinds of weather!

. A unique single channel radar signai processor
—providing simplicity, reliability, and easy
maintenance.

. Human-engineered displays and controls for
greater safety and ease of operation.

. Attack modes which ean accurately deliver any
degired armament.

. A system which is low in weight and small
in volume...and easily maintained in the field.

. A low initial cost and a low maintenance cost!

Equally important, this system is backed by exten-
sive Hughes experience in developing and manu-
facturing over 16,000 reliable, high-performance
all-weather interceptor systems.

TARAN is now ready to satisfy today's most
critical tactical mission requirements! For infor-
mation please contact: HUGHES, ADVANCED
PROGRAM DEVELOPMENT, Culver City, Calif.

The Moving Map Display provides the pilot with
continuous position and conrse information. At
cach designated check point during the mission, the
system aulomatically checks the map position
againat the radar display and makes the necessary
flight eorrvections.

Creating a new world with ELECTROMICS

. HUGHES

e e e e e === =
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Speaking o

The House Goes into Orbit

“This is the first time a presidential campaign
has been started in outer space rather than more
ordinary atmosphere.”

So Rep. James G. Fulton, Republican of Penn-
sylvania, was moved to comment rather acidly a
few days after the opening of current hearings by
the House Committee on Science and Astro-
nautics. The committee, headed by Rep. Overton
Brooks, Democrat of Louisiana, has been review-
ing our national space posture. Although nothing
startlingly new has emerged from the testimony
thus far, the hearings have underscored the
potential of astronautics and missilry as issues
in this political year.

The hearings, held in a crowded basement
room in the New House Office Building, are pro-
viding in microcosm a preview of the debate that
could take place between presidential candidates
in what looks to be a vigorous campaign ahead.
It is still a moot question, to be answered only
during the campaign, as to how disturbed the
American people really are by the events since
the first Sputnik. But there is no doubt that in
Washington the battlelines are forming.

Quite evident at the hearings are two extremes
of opinion, the first of which might be described
as the “say-it-isn't-so” segment and the other as
the “we're-in-terrible-shape™ segment.

The former, typified most frequently by Repre-
sentative Fulton, has concentrated on attempts to
wheedle from witnesses the view that whatever
speed-ups in our space programs have already
occurred are about the best we can do and that
there is no need to get excited, and certainly no
need to question the fallibility of the President’s
decisions.

The latter view's most vociferous exponent is
Rep. Victor Anfuso, Democrat of New York.
His principal efforts have been hammerlike at-
tempts to get witnesses to throw up their hands
in despair and acknowledge supreme crisis.
Meither of these gentlemen has appreciably added

to the quality of the inquiry, since most of their
questions to witnesses have stretched into speeches
usually ending with the phrase: Don’t you agree?

Between the extremes are such members as
Chairman Brooks himself; Rep. John McCor-
mack, Democratic Majority Leader, who headed
last year’s Select Committee; Rep. Walter Richl-
man, Republican of New York; Rep. B. F. Sisk,
Democrat of California; Rep. James Quigley,
Democrat of Pennsylvania; Rep. Emilio Dad-
dario, Democrat of Connecticut; Rep. Ken Hech-
ler, Democrat of West Virginia. In their question-
ing, for the most part, they have tried to get at
the facts from the witnesses. At the same time,
they have been noticeably unawed by the “sacred-
ness” of the Administration viewpoint. That space
policy is by its very nature partially political is
something they obviously believe.

The meost dramatic illustration of this view-
point came during a rather noisy discussion be-
tween Representative McCormack and Represen-
tative Fulton. Mr. Fulton had made a lengthy
remark suggesting that nasty partisanship had no
place in the discussion. He was promptly sat on
by Mr. McCormack who said quite bluntly that
he was tired of being told that anyone who asked
any questions about Administration space and
military policies was somehow unpatriotic, pos-
sibly subversive.

Thus far the witnesses have ranged from Liv-
ingston Merchant, Under Secretary of State for
Political Affairs and his colleague, George V.
Allen, Director of the US Information Agency
fsee page 63), on the diplomatic and propaganda
end of the spectrum, to top-level representatives
from the Department of Defense, the National
Aecronautics and Space Administration, the Ad-
vanced Research Projects Agency, and the Air
Force. Navy and Army witnesses were due to be
heard as this was written, and there is a good
chance that a selection of civilian scientists in
and out of government will take the stand, too.

To the frustration of the “say-it-isn’t-so™ seg-
ment of the committee membership, which has
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daily appealed to witnesses for assurances that all
is well or soon will be, there has been a fair una-
nimity among witnesses that past errors and pres-
ent hesitancies continue to menace our world
position,

The opening witness, giving the State Depart-
ment viewpoint, was Under Secretary Merchant,
sitting in for Secretary Herter. He acknowledged
that even though many experts feel US science
on a broad front has kept pace with the Soviet
Union, the spectacular nature of the Reds’ space
achievements has made the Department’s job a
tougher one. This admission was strongly sec-
onded by USIA’s Director Allen. He said bluntly
that space achievements extend far beyond their
intrinsic importance when they are examined by
the “uncommitted peoples.” One could imagine
the ripple of irritation the testimony of these two
witnesses caused on higher levels.

Mr. Glennan, too, freely acknowledged the
fact of the race which his chief continues to deny.
Mr. Glennan’s statement is worth quoting from:

“It is clear,” he said, “that the Soviet Union
continues to hold a substantial space lead in the
eyes of the world. It is equally clear that this
lead is based principally upon [their] possession
of one or more reliable launch vehicle systems
having perhaps twice the thrust of our own first-
stage booster rockets.”

Mr. Glennan stressed as the great white hope
of the US in the space competition the now-
fattened Saturn million-pound-thrust engine clus-
ter which has been in the headlines so much
lately. He also told the committee that we should
be able to “match their [USSR] present weight-
lifting capabilities within the next twelve to eight-
een months with the Atlas-Agena B and the Atlas-
Centaur svstems.” Both of these will use the
USAF Atlas powerplant consisting of an engine
cluster of some 350,000 pounds thrust as first-
stage booster and a Centaur second stage using
liquid hydrogen as a fuel component. But, he
emphasized, the Russians are not going to be
sitting on their hands in the meantime.

Dr. Von Braun's appearance as a witness was
an impressive display of the strange spell the
German-born rocketeer casts on nearly evervone.
The morning he arrived, with no prepared state-
ment but a brief film on the wonders to come
with the Saturn, the partisan air that had marked
the appearances of earlier witnesses faded away.
Committee members from both sides of the aisle
pressed him for assurances that (1) he was happy
about the proposed transfer of him and his team
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House Space Committee members get word on
Saturn from Dr. Wernher von Braun, left. Viewing
Saturn model are Representatives Ken Hechler of
West Virginia, Overton Brooks of Louisiana,
Victor Anfuse of New York, all Democrats.

from the Army to NASA, (2) that he now had
enough money for the Saturn project. He said
yes to both questions. He indicated that the
angmented FY ’61 (more than 3230 million)
funding scheduled for the Saturn might speed up
its development by a year. And he reported too
that he fully approved of the President’s action
in transferring his team to NASA. This, it will
be recalled, is an interesting switch. In Novem-
ber 1958, NASA was demanding Dr. Von Braun
and the Army Ballistic Missile Agency, while Dr.
Von Braun was issuing veiled threats about leav-
ing his post if the transfer took place. Then, it
didn't and he didn’t. Now, a little more than a
year later, he and ABMA are coming over to
NASA, while out of the picture is Maj. Gen.
John B. Medaris, the doctor’s ex-bass.

The *missile gap” and air alert controversies
have also consumed the time of the committee,
although some observers have pointed out that
these subjects are more properly within the pur-
view of House Armed Services. On these issues,
among others, Secretary of Defense Gates, Secre-
tary of the Air Force Sharp, USAF Chief of Staff
General White, and General Schriever testified
and it was interesting to observe that the closer
the witness to the highest level, the more strongly
did he support what has been called the *rosy™
view of the Administration.

The vital need for strong military space capa-
bility was underscored particularly by the testi-




SPEAKING OF SPACE

Spaceships traveling at near the speed of light may be demolished by col-
lision with interstellar particles. This “disintegration barrier” (see text) may
limit exploration to area comparable 1o that marked on Andromeda galaxy.

mony of Lt. Gen. Bernard Schriever,
Commander of the Air Research
and Development Command, and
Li. Gen. Roscoe Wilson, USAF
Deputy Chief of Staff for Develop-
ment. They both stressed the need
for space-borne warning systems
against surprise attack (see editorial
en page 61). Interestingly, the very
first witness, the State Department’s
Mr. Merchant, recognized the need
for such systems too.

Despite wrangling that has marred
the hearings, there is evidence that
the very weight of evidence offered
by witnesses has forced some action
by the Administration—such as the
priming of the Saturn project. Also,
the pressures have led to public
spell-outs of fairly long-range pro-
grams of space technology, admit-
tedly tentative and depending on
the creation as scheduled of the
superthrust engines now envisioned.

Speaking for NASA, Associate
Administrator Richard E. Horner
outlined a ten-year program, call-
ing for: in 1960, a Mercury Astro-
naut suborbital flight; in 1961, a
lunar impact vehicle and possible
Mercury orbital flight; in 1962,
Mars or Venus vicinity probes; in

a2

1963, Saturn two-stage flight and a
controlled landing of an unmanned
vehicle on the moon; in 1964, an
orbiting astronomical laboratory,
lunar circumnavigation with an un-
manned vehicle to return to earth,
and unmanned reconnaissance ve-
hicle to Mars or Venus; during
1965-67, programs leading to
manned circumlunar flight and a
permanent earth-orbiting station;
beyond 1970, manned flight to the
moon.

And there is little doubt that the
President’s request for revisions of
the Space Act—including the abo-
lition of the MNational Aeronautics
and Space Council, which never
really got off the ground; and the
elimination of the Civilian-Military
Liaison Committee, which was sup-
posed to clear up any differences
that developed between NASA and
the Department of Defense—are the
result of congressional probings.

Possibly the most significant reali-
zation that will emerge from this
session’s studies in Congress is a
fuller understanding of the military
applications of space technology—
and the necessity to go ahead with
such applications as rapidly as pos-

SIMULATORS-BASIC TOOLS
IN VOUGHT RESEARCH

The Manned Space Flight Simulator
Laboratory shown opposite is designed
to answer difficult questions pusagnby
manned space flight.

Vought Astronautics has already faced
and solved many problems during initial
development of the Dyna-Soar orbital
boost-glide vehicle. Developmental
studies and feasibility tests by this divi-
sion have added up to over two vears of
pathfinding —particularly in the matters
of integrating man and space machine,
combatting prolonged high tempera-
tures, and designing reliable crew escape
systems.

To determine, for example, what con-
trol capability the space pilot must have
and what displays he will need, Vought
Astronautics constructed a Fixed-Base
Simulator which simulates real time
from end of boost, throughout orbit, re-
entry, hypersonic glide and supersonic
approach to a point over destination.

Operated under normal and emergency
conditions on more than 200 “Hights,”
this simulator has provided a basis for
evaluating pilot ability to fly complete
space missions reliabﬁ' and effectively
with manual control.

In the structures design and materials
development on the Dyna-Soar nose
section and escape capsule, Vought
Astronautics developed new methods
for combatting the extreme heat of the
nose cone during re-entry while main-
taining the crew compartment at a
livable temperature. Related tests in
Vought's Re-entry Temperature Simu-
lator have subjected a full-scale nose
cap to over 3,000 degrees F. for pro-
longed periods.

Vought Astronauties” simulator concepts
are the vanguard of a new family of
research tools — comparable in value to
today’s wind tunnels and computer lab-
oratories . . . and aimed at ensuring a

lace for man in pioneering this new
anticr — space.

Space is the specialty of Vought Astro-
nautics. Other major interests are being
aggressively advanced in the Aeronau-
tics, Electronics, Range Systems and
Research Divisions.
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A PLACE TO IRON OUT THE STRESSES OF SPACE

Seventeen different stresses will flay the minds and bodies of the
first spacemen. Under the combined attack of acceleration, anxiety,
heat and other stresses, how will man perform? The answer won't
be known until the problem can be simulated, in all of its parameters.
Vought Astronautics —a d 1 of Chance Vought — is preparing
the way with design studies of simulators like that illustrated above.
Inside the laboratory’s mock space vehicle, a man — without leaving
the ground — would know the heat, movement, noise — and many
psvchological effects —of an extra-terrestrial vo . He would
glimpse a dynamic s ang y ce, altogether,
an invaluable preview of comhined s space flight. Vought
Astronautics can prn{lmt and operate such a lab now for the
development of spacecraft and the training of pilots.
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SPEAKING OF SPACE

sible. The country can ill afford hesitancies dur-
ing this second round of the technological war.
All to the good. But the question remains:
How many people in Bridgeport, Conn., or Ashta-
bula, Ohio, are following this exciting story?

The Disintegration Barrier

While Congress and the Administration worry
about the space “here and now,” some space
scientists are contemplating more exotic questions
such as; What might happen to space vehicles
traveling at speeds approaching that of light? Dr.
Elliot T. Benedikt of the Northrop Corporation
believes that man’s exploration of the universe
may be limited to only the closest stars because
of the “disintegration barrier,”

To reach galactic neighbors beyond 100 light
years (600 trillion miles), in an adult lifetime,
a spaceship would have to travel at nearly the
speed of light, Dr. Benedikt says. At such in-
credible speed, he warns, collisions with micro-
scopic interstellar dust could disintegrate the ve-
hicle (see cut on page 82).

International US Space Programs

US willingness to carry other nations’ instru-
mentation aboard American vehicles, spelled out
at the recent COSPAR meeting, has resulted in
informal agreements with the British on experi-
ments to be performed with British instruments
on an American vehicle. The launching vehicle
will probably be the four-stage Scout rocket
hoped to become operational at NASA this year.
The joint US-British experiment will probably
occur in late 1961,

Space Quotes

“At the present time, [Project] Mercury is our
only program funded and actually under way for
putting man into orbit. Considering the number
of challenging new techniques which must be
mastered to make spaceflight a success, there is
question whether the national interest is best
served by a single approach to this problem. The
only provision against the hazards of ‘all eggs in
one basket’ has been to have backup contracts
on those components for Mercury which are most
likely to provide trouble.

a1

“There are a number of very promising altern-
ative approaches to putting man in space. By set-
ting a limit on testing these concepts through
exclusive adoption of the Mercury approach, the
nation is risking the loss of extremely valuable
development time. The country cannot support
a large number of approaches in competition with
all the other demands on fiscal and personnel
resources. But at the same time the failure to
develop in parallel at least one other man-in-space
program could prove to be a costly mistake.”

—From the First Interim Report on Project
Mercury, prepared by the staff of the House Com-
mittee on Science and Astronawtics. Available
from the Government Printing Office, Washing-
ton, D. C., price, 40¢.

“We have studies on offensive orbital systems
ranging from a low-orbit Dyna-Soar type vehicle
to offensive systems dispersed and hidden . . .
1,000 miles or more from the earth . . . systems
to inspect satellites and determine their intentions,
and space-based ICBM defense systems. . . ."

—From the testimony of Li. Gen. Roscoe
Wilson, Deputy Chief of Staff for Development,
USAF, at hearings of the House Committee on
Science and Astronautics.

From the Journals. .. and Elsewhere

In Spaceflight, magazine of the British Inter-
planetary Society, January issue, John W. Mac-
Vey takes us to Pluto, last known outpost of the
solar system, and raises the question of whether
there may be a yet-undiscovered planet beyond.
. . . The February issue of USSR, the English-
language magazine distributed in the US, carries
an interesting survey article on the history of
Russian science as far back as the eighteenth
century. . . . Alan Dunn, the New Yorker maga-
zing's witty cartoonist, has a new book of space-
oriented cartoons, Is There Intelligpent Life on
Earth? (Simon and Schuster, $3.50), purporting
to be a report to the congress of the planet Mars.
New world conquered by an old master. . . . And
there is, apparently, a mountain lion haunting
the Atlas launch pad at Vandenberg. More on
that later. As of now, we are informed that no
pictures have yet been taken of the space-age
feling, but if the beast near the beast does get
photographed, you'll see it here.

—Wmriam LeaviTT
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Advanced hot gas
systems delivered
by AiResearch

FOR OUTER SPACE, ATMOSPHERIC
AND UNDERWATER

STEERING

Holloas sizbilization AiResearch is now in production on

Al two greatly simplified hot gas steering

- control systems: a reaction control

system for outer space flight stabili-

zation and a hot gas actuator control

system for terrestrial steering (in the
atmosphere and under water).

Both systems eliminate any need for
pumps, heat exchangers, accumulators
and other apparatus required in ear-
lier control systems. And both systems
utilize hot gas, operating off either the
main engine or a separate fuel source,

The gas in the outer space reaction
control system is fed into a sel of noz-
zles which imparts spin to the missile
to stahilize its Might through space.

In the terrestrial hot gas actuator
control system the gas is fed into an
on-off controlled linear actuator which
moves the fins controlling the missile’s
attitude in the atmosphere or under
water. This system also utilizes a con-
cept developed from the AiResearch
hydraulic “printed circuit.” This
approach eliminates complicated
plumbing, thereby decreasing the
weight and increasing the reliability
of the system.

AiResearch /s a pioneer, leading developer and manufacturer
of hot gas systems and other nonpropulsive power systems

for atmospheric, underwater and outer space missions.

Your inquiries are invited,

AiResearch Manufacturing Divisions

Los Angeles 45, California = Phoenix, Arizona
Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS




Maintenance

Multi-Use
Automated

The recent demonstration of multi-purpose
test equipment (MPTE), developed by
RCA under a series of Army Ordnance con-
tracts, highlights a new dimension in auto-
mated multi-use systems support and culmi-
nates a long-term RCA effort in this field.
This General Evaluation Equipment is an
automated, transistorized, dynamic check-
out system. It contains a completely modu-
larized array of electronic and mechanical

Tmk{s) &

evaluation equipment, capable of checking
a variety of electromechanical devices,
ranging from radar subassemblies to missile
guidance computers. MPTE provides the
stimuli, programming, control, measure-
ment and test functions for the NIKE AJAX,
NIKE HERCULES, LACROSSE, HAWK
and CORPORAL missile systems and has
been extended to other weapons systems
related to our defense efforts.

RADIO CORPORATION of AMERICA

DEFENSE ELECTROMNIC PRODUCTS
CAMDEM, MEW JERSEY
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The Air Rescue Service has for thirteen years been among the

world’s leading organizations of lifesavers. Today Rescue is adapting its

traditional role to the far-out requirements of

the dawning aerospace age so it may continue to serve . . .

Wherever

Men Fly

Brig. Gen. Joseph A.
Cunningham

COMMANDER
AIR RESCUE SERVICE, MATS

AF’s Air Rescue Service, one of

the components of the Military

Air Transport Service (MATS),
is perhaps the world’s leading organi-
zation of lifesavers,

In the past thirteen years, ARS has
sought out and rescued more than
T.000 persons from circumstances that
would almost certainly otherwise have
meant their death. And the total num-
ber of people ARS has helped in one
way or another during its short but
dramatic history runs into many more
thousands,

During the Korean War, Air Rescue
pilots and their aircraft saved nearly
a thousand fighting men from behind
enemy lines. In all, the command flew
to the rescue of ten times that number
of US and United Nations personnel of
all services,

Tales of individual heraism on the
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Muddy but unbowed, pilot awaits ARS pickup off eoast of Panama.

part of ARS men fill page after page
in the record. I would like to examine
a few of these pages, as well as offer a
broad-brush report on ARS—an organ-
ization with which I am proud to be
associated,

First, let us backtrack briefly and
begin at the beginning—May 29, 1946
—the day USAF’s Air Rescue Service
came into existence. The Air Force at
that time officially recognized the need
for a professionally trained group of
men whose fundamental responsibility
would be to go to the aid of their fel-
low airmen and others in distress. In
World War 11 we had learned the
hard way of the need of such an
organization.

The record shows that in the early
months of that war we failed to avail
ourselves as completely as we might
have of the relatively well organized

British air-sea rescue facilities then in
existence. As a result there is only one
recorded rescue of an American air-
man during the first six months of
Warld War II Eighth Air Force oper-
ations. Then we joined forces with the
British and, utilizing the RAF's tested
rescue procedures, recovered forty per-
cent of the aircrews downed., Not at
all bad, comparatively speaking.

During Korea, however, when Res-
cue sprang to acHon—organized and
specifically trained to support our com-
bat air forces—about ninety percent of
our downed flvers were brought back
to fight again,

It was in Korea that ARS came into
its own. Under combat conditions the
magnificent accomplishments of the
3d Air Bescue Squadron added a new
dimension to the concept of rescue.

{Continued on following page)
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WHEREVER MEN FLY

Before this time Air Rescue was in its
Formative stages—technigues were still
largely experimental. But these tech-
niques became matters of everyday
routine in Korea, where Rescue flew
to the aid of 9,680 fighting men, and
the service was especially proud that
nearly a thousand of these were res-
cued from behind enemy lines.

To accomplish all this meant the
development and standardization of
Rescue techniques and their refine-
ment to a high degree of reliability.
The helicopter established itself as an
invaluable rescue vehicle. Many fa-
mous pilots, including the late triple-
jet-ace Capt. Joe McConnell, were
picked up and brought back to fly and
fight again because of Air Rescue’s
“battle-taxi” service. The high regard
in which Rescue's contribution to the
United Nations’ effort was held is evi-
denced by the fact that no unit re-
ceived a higher number of personal
citations than the 3d Air Rescue
Squadron, whose members garmnered
more than 1,000 in Korea.

ARS was also responsible, to a large
degree, for the remarkably low mor-
tality rate among the UN wounded—a
rate about half of that of World War
11. Many severely wounded men who
could not have survived ground trans-
portation were taken by air from front-
line aid stations to hospitals in the rear
within minutes after being hurt, Heli-
copters could accomplish evacuations
in less than half an hour, that often
would have required a full day of tor-
tuons overland travel by jeep or other
means.

During the troubled days of Korea,
Rescue continued to operate on a
global basis. Wherever Air Force
planes flew, the men flying them knew
that in time of trouble they could
count on Rescue assistance.

Since the founding of ARS, an ac-
curate count of the number of lives
actually saved is impossible. Statistics
are by no means complete. In some
instances, it is not possible to say
positively that Rescue saved a man's
life, because it is possible that the man
might have been able to save himself.
However, it can be definitely estab-
lished that ARS personnel have found
and rescued more than 7,000 people
from certain death. This is a most con-
servative statistic and in all proba-
hility represents but a fraction of the
true total.

Existing records do show that, on
search and rescue missions alone, Air
Rescuemen have logged some 270,000
hours. These hours do not include
escort missions or orhit missions,
which Rescue flies every day of the

vear just to be on the scene in case
trouble should develop. To cite but
one example, ARS planes fly escort
missions for overseas trips by President
Eisenhower and other dignitaries.

The 270,000 hours were flown to
seek and save already downed military
or civilian flyers, accident victims, or
the survivors of natural disasters. The
missions were flown not only to aid
citizens of the United States but those
of practically every other country this
side of the Tron Curtain, On many
Stateside missions, it should be noted,
the Civil Air Patrol (see “Civil Air
Patrol-USAF's Junior Partners,” Feb-
ruary "60) joins ARS as a component
of the lifesaving team.

As a result, ARS has directly aided
a confirmed total of 27,144 people
during the past thirteen vears.

One typical mission occurred late in
1954. Four USAF C-119 Flving Box-
cars were headed for one of our far
northern bases in Greenland, which
can only be approached by flvingup a
treacherous fiord. This particular ford

For heroie work in the face of natu-
ral disasters, Rescue personnel have
made headlines repeatedly over the
years. Many of these disasters involved
citizens of other countries. The exploits
of Rescuemen have in these cases de-
veloped bonds of Friendship that will
never be broken, In English and Dutch
flood disasters of 1953, Rescue was
eredited with saving thousands of per-
sons. The exact figure can never be
known.

In England, one man alone, A/3C
Reis Leming, led twenty-seven people
to safety from the flood waters at the
risk of his own life, Queen Elizabeth
awarded him the George Medal, Eng-
land’s second highest award for gal-
lantry.

In February 1947, Rescue partici-
pated in its first major flood action
when the Mamore River flooded in
Bolivia. Native villages were wiped
out in an area of more than a hundred
square miles. ARS established an air-
lift and, under most difficult condi-
tions, carried hundreds to safety. One

ARS flew to the rescue of some 10,000 US and United Nations personnel in the
Korean War, nearly a thousand of them behind enemy lines. Here, blades of an
ARS ‘copter still rotate as critically wounded man is carried to ambulanece.

is forty-five miles long, from one to
five miles wide, and is lined by moun-
tains ranging up to a mile high. Even
on a clear day, the approach is for-
midable. When the four big Boxcars
neared the coast of Greenland, well
past their point of no return, they en-
countered unexpectedly bad weather
blocking their approach to the base.
Disaster seemed imminent,

A Rescue alert crew scrambled and
rendezvoused with the C-119s at the
fiord’s entrance. Navigating solely by
radar, the Rescue aircraft made two
runs to the base, escorting two Box-
cars on each trip. OF the four crews
aboard the C-119s, how many would
have survived is anyone’s guess, but
almost certainly—had it not been for
skilled assistance—all four aircraft
would have been lost.

C47 staggered aloft from a primitive
airstrip with more than ninety sur-
vivors aboard. To be sure, most were
children, but this figure still stands as
a record for this type of aircraft.

ARS history is crowded with similar
achievements. Rescue directed all op-
erations by units of the Defense De-
partment during the two catastrophic
floods in New England and the one in
California in 1955 and in Alaska in
the spring of 1956. Rescue also has
led the fight against Hoods in Japan,
Italy, Mexico, Costa Rica, and at home
in Kansas and Texas, to mention but
a few.

Rescue has been officially praised in
the past few years for flying in sup-
plies and medical help and airlifting
critically injured survivors to safety
following earthquakes in Algeria and
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Greece, and in a number of avalanche
disasters in Austria, Italy, and Switzer-
land. In 1951, ARS flew in serum and
medical aid to help check the vellow-
fever epidemie in tiny Costa Rica. The
Republic of Haiti issued a postage
stamp honoring the Air Rescue Service
for assistance rendered when that area
was ravaged by Hurricane Hazel in
October of 1954,

Certain  accomplishments by ARS
personne] have bordered on the leg-
eminr}-. and a list of such r_-x!)lmits for
which recognition was forthcoming
would be impressively lang, To name
but a few is to neglect many, but any
list would have to include these:

® February 1951. The courageous
helicopter rescue by Capt. Daniel I
Miller of six wounded and exposed in-
tantrymen trapped behind enemy lines
in Korea. Captain Miller made three
successive trips behind the lines, land-
ing on a small ridge under deadly
enemy fire to effect the rescue. He re-
ceived the Cheney Award for his “act
of wvalor, extreme’ fortitude, of self-

-

Rescue at sea. Rescue chopper takes
men off grounded tug near Okinawa in
1956. In background is Army tanker.

sacrifice in a humanitarian interest....”

® June 1951, Rescue of a UN fighter
pilot at night from a river deep in North
Korean territory. In almost total dark-
ness 1st Lt John J. Najarian landed his
amphibian in the water of the Toedong
River, hauled the waterlogged survivor
aboard, and managed the hazardous
takeoff. He was unable to use any
lights for fear of providing too good o
target for enemy gunners who main-
tained relentless fire during the entire
operation,

® July 1952. The rescue of thirty-
two people from the storm-tossed
Mediterranean by Capt. Kendrick U,
Reeves, whose actions also won him
the Cheney Award.

® July 1954, The rescue of the sur-
vivors of the British Cathay-Pacific air-
liner shot down by the Chinese Reds.
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Capt. Jack Woodyard flew his rescue
plane practically under the guns of the
Communist fighter aireraft. He and his
crew were decorated for herpism.

® September 1958, The saving of
forty-eight people from the wrecked
Portuguese ship Armel. Capt. Keith
Proctor of the 57th Air Rescue Squad-
ron made forty round trips between
the Arnel and the island of Santa
Maria in the Azores to save these Por-
tuguese nationals when their ship ran
aground on rocks and shoals in heayvy
seas, Captain Proctor was awarded the
Distinguished Flying Cross; his crew
members received Air Medals,

® June 1958. The helicopter mir-
acle in the Mediterranean which re-
sulted in the saving of seven Air Force
men from a ditched C-47. The seven
survivors were picked up from a par-
tinlly inflated life raft by Capt. Merle
A. Clapsaddle flying a Sikorsky H-18.
High winds and thirty-foot waves
made the men's peril so great that
Captain Clapsaddle had but one shat
at rescue, When all were aboard, the

ARS answers the call regardless of
nationality. Above. evacuation of
Algerian native in 1954 earthquake.

heavily laden chopper strugeled sixty
miles just above the water to the near-
est landfall. They made it with fve
minutes of fuel remaining in the tanks.

Within the Air Rescue Service there
is a unique group of men, an elite
corps known as “Paramedics.” They
are a breed apart and certainly among
the best-trained men in the armed
forces today., Precision parachutists,
highly trained medics, experts on sur-
vival under all conditions, these men
will jump anywhere any time it is felt
there may be a life to be saved. They
live to jump; they jump to save lives.

Rescue’s paramedics are a tightly
knit and quietly proud clan. They have
a right to be.

Among them heroism is not uncom-
mon. Every time they step out of an
aircraft—in training or when it's the

real thing—they take their lives in their
hands,

One paramedic was compelled by
circumstances to jump alone onto a
high mountain to aid a man suffering
from a broken leg. He treated the
man’s injury and got him down the
mountain to where he could be picked
up and taken to a hospital. One aspect
of the mission was particularly note-
worthy—the jumper had broken a leg
in landing on the treacherous terrain,

It takes the best of the species to
qualify as parareseuemen. In any other
branch of the service the deeds they
perform as daily routine would be con-
sidered worthy of special commenda-
tion. To them it's the life they love,
and Few would have it any other way.

Radio and TV newsman Eric Seva-
reid was in a group of survivors saved
by jumpers during World War 11, Of
the men who risked their lives to save
his, Mr., Sevareid later wrote, “Gallant
is a precious word; they deserve it.”

My predecessor, Brig. Gen, Thomas
J- DuBose, once said, “To me it has

Somewhere in Korea, Sikorsky H-5
helicopter, Grumman SA-16 amphibian
formed spectacular lifesaving  team.

always been a source of wonder and
pride that the most potent and de-
structive military force ever known
should create a special serviee dedi-
cated to saving life. Its concept is typi-
cally American, All over the world Air
Rescue affords daily proof that, as
Americans, we hold human life to be
the most precious commaodity on earth,
Ta the people of Foreign lands who
see Rescue in action, it serves as o
constant rebuttal to those who propa-
gandize against us. As an instrument
of international g:‘-ml will its value is
incaleulable.”

This observation is still valid, for it is
a fact that one of the most important
by-products of the ARS mission has
been its enormous impact on inter-
national relations.

(Continued on following page)




Three of the four planes of today’s
ARS team, including old SA-16, above,
are doe to leave the inventory soon.

Below, also leaving ARS in mnear fu-
ture, iz Sikorsky SH-19 helicopter,
velernn of many a valiant reseme.
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Above, third of departing trio, is
Vertol SH-21 *copter, which can haul
up to twenty survivors at a time.

Below, surviving member of enrrent
ARS invemtory, Douglas SC-54, zearch
and reseue configuration of the C-54.

WHEREVER MEN FLY

Hundreds of letters from almost
every country this side of the Irom
Curtain tell eloquently of services ren-
dered and lives saved by Rescuemen.
Wherever Rescue aircraft flv, Ameri-
can prestige increases. Wherever a life
has been saved or help made available,
the American people have gained
friends and stature.

In many areas of the world the
gold-banded aircraft of the ARS are
the only ones permitted to fly across
internatiopal beorders without prior
clearance, In these troubled times,
with stress and strife the rule rather
than the exception, this simple, un-
mistakable act of recognition of the
good will and humanitarian purposes
of the American people is a salutary
thing.

Today, ARS is undergoing, along
with much of the rest of USAF at the
dawn of the aerospace age, a period
of transition coupled with budgetary
pressure. That amphibious workhorse,
the Grumman SA-16 Albatross, and
our helicopters, the Sikorsky SH-19
and the Vertol SH-21, are moving out
of the inventory. For a time, all ARS
units will fy only the time-tested
Douglas SC-54 Rescuemaster,

In addition, while retaining its
global structure—with units located
from Libya to Scotland, Hawaii to
Guam to Japan, Labrador to the
Azores, Rescue will be cut in size.

Use of only the SC-34 will remove
much of our capability to recover per-
sonnel, We will, however, be able to
seek and find, drop pararescuers, sur-
vival kits, and apparatus, and direct
ships, surface vehicles, or helicopters
of other agencies to the scene,

In our future lies possible develop-
ment of what we call the “mother/
daughter concept.” We realized some
years ago that ideally ARS should have
a single aircraft capable of vertical
takeoff and landing, with a high-speed
potential, a long-range capability, and
ability to carry a heavy payload.

In 1957 we proposed the develop-
ment of a syvstem in which a small
VTOL plane would be carried by a
relatively large, high-speed, multi-
engine conventional aireraft. Together,
this mother/daughter team would be

CONTINUED

capable of accomplishing just about
every sort of rescue in the book. The
Lockheed C-130 Hercules looks to be
a good nomination for “mother.” Sey-
eral major aircraft companies are
working on proposals for “daughter.”

While basically a combat organiza-
tion, whose primary mission is to save
USAF personnel in time of war, Rescue
has recently been assigned a new area
of responsibility which will have con-
siderable significance in the future.
This new mission is aerospace re-
covery. This includes recovery of
materiel as well as personnel in sup-
port of Air Force aerospace operations.
Rescue aircraft are now taking part
in the test program for the Mercury
man-in-space project.

ARS has playved a continning role in
USAF missile and satellite programs.
Units maintain standby alert during
firing. They have taken part in such
efforts as attempting to recover nose
cones and capsules from aerospace
hardware, which has included USAF's
Project Discoverer satellites. ARS
renders support to all operations at
both the Atlantic and Pacific Missile
Ranges as well as at Eglin AFB’s Gulf
Test Range.

Similarly, Rescue aircraft fly cov-
erage when single-seater, single-engine
U-2 research aircraft fly to ultra-high
altitudes in a High-Altitude Sample
Project (HASP) code-named “crow-
flight.” BRescue SC-54s have flown
more than 10,000 accident-free hours
with these U-2 HASP aircraft, many
of them over hazardous terrain and
under poor conditions.

Thus ARS has adapted its tra-
ditional lifesaving role to the new re-
guirements for far-out operations in
the aerospace age.

When the manned ecapsule returning
our frst Mercury Astronaut from
outer-space orbit oscillates gently to-
ward the sea beneath its parachutes,
Rescue will be on hand.

And as tomorrow’s Air Foree moves
into space, Rescue will continue to be
ready to perform its lifesaving mission
in whatever regions men may be Aying
—in line with a tradition of heroism
well established in the past decade
and a half.—Exp

The author, Brig. Gen. Joseph A. Cunningham, assumed
his present post as Commander, Air Rescue Service, in
August 1959, He served as Vice Commander for the year
previous, following completion of a course of studies at
the National War College, Washington, D. C. General
Cunningham, a graduate of the University of West
Virginia, entered the Army Air Corps in 1938. He served
in the Europcan theater during World War 11,
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AMERICAN AIRLINES OFFERS

MOSTJET FLIGHTS BETWEEN
NEW YORK AND CALIFORNIA!

More jets to California than any other airline!
American Airlines’ Jet Flagships fly to California
seven times daily from New York. To Los Angeles,
four convenient departures fit every schedule. To
San Francisco, three flights leave New York daily.

And if you're going to Texas, American’s 707 Jet
Flagships offer you two convenient nonstop flights

to Dallas-Ft. Worth every day.

Every 707 Jet Flagship offers the choice of de luxe
Mercury or economical Royal Coachman service.
American’s 707 Jets have carried more than one-half
million passengers, and logged more than one billion
passenger miles. American Airlines’ 707 Jet Flag-
ships, first choice of America's experienced travelers,

AMER’CAN A’RLINES America’s Leading Airline




TECHMICAL KNOWLEDGE + EXPERIEMCED MAMNAGEMENT 4 SPECIALIZED CRAFFSMANSHJ = KNOWMANSHIP

Knowmanship brings laboratory
precision to mass production

Craftsmanship to extra-fine toler-
anees is not uncommon on limited
volume production. But this same
precision on a mass-volume basis
iz rare. In fact, mass-produced pre-
cision is one of the big advantages
accruing to prime contractors who
select Eclipse-Pioneer KNOWMAN-
SHIP for their teams.

Case in point is our production
and testing of air-bearing gyros
for the latest generation of mis-
siles, Parts for these inertial guid-
ance systems are mass-produced o
accuracies as fine as 10-millionths

ECLIPSE-PIONEER

AUTOMATIC FLIGHT CONTROL o CENTRAL AR DATA SYSTEMS o SPECIALIZED INSTRUMENTATION e NAVIGATION COMPUTERS AND WRECTORS
STABLE PLATIORMS o INERTIAL GUIDANCE » RADAR ANTEMMA STABILIZATION ARND TRACKING SYSTEMS » GROUND SUPPORT EQUIPMENT

of an inch and are assembled by us
in “the world’s cleanest room' —
99.957%; free of dust specks larger
than 5-millionths of an inch in
diameter. Then, to check out these
ultra-precise mechanisms, we
built a battery of E-P modified
sidereal drive test stands having
an accuracy of .005° per hour.
This is but one example of how
E-P KNOWMANSHIP becomes a pro-

fessional partner for prime contrac-
tors—bringing important “extras™
that help “primes” get contracts
and then fulfill those contracts in
less time and at lower cost. For
complete information on how
KNOWMANSHIP iz already being
efficiently applied in the system
areas listed below, call, wire or
write us today.

B9 of E-P's procurement dellars
o to small business.

TETERBORO, N. ),
DIVISION of




survival hinges on how well the job is done,

This, in essence, is the theme of a closely researched
sixty-five-page report on “The Space Problem” by the Re-
search and Development Flight of the 2562d Air Reserve
Center, Alameda, Calif,

ARDC handed the Reserve B&D outfit, one of sixtv-six
such groups throughout the country, the task of verbally
exploring space within the Framework of a trail-blazing
ARDC Reserve training program. The result, typical of the
output in the nationwide program, points up the merit of
these Reserve R&D activities and is a thoroughly solid docu-
ment in its own right,

The report contains this warning:

“There can be little doubt that a potential enemy will be
found in cislunir space within the next few vears. A nation
not achieving space control will be subject to the will of
the nation that does achieve it. It is imperative for the
defense of pur way of life that space stations, space mo-
bility, and efficient interception facilities are developed.
There is a cogent portent that military advantages may lie
within such fantastic schemes as an operational moon base
and manned satellites.”

Here are its conclusions:

“Our future as a nation depends on whether or not we
are militarily prepared in the space age. We should pro-
ceed firmly and at sufficient speed to assure a capability
which will deter aggression from a potential enemy. Con-
current effort should be made to determine the military
portent of the space capability of the USSR. Thus our own
program must be consistent with both military prepared-
ness and economic internal tranguillity.

“Rapid advances will be needed in the physical and engi-
neerng sciences to assure a technological posture of supe-
riority in space. In mid-1959, the USSR was still accom-
plishing feats in intraplanetary “basketball” that the US
could not match, Solutions to the scientific impasses will
come only from a steady, strongly supported, well inte-
grated space program, We urge continuance and accelera-
tion of fundamental and applied programs which will extend
our space capability.

“In particular, we recommend:

® “Programs such as Mercury, which will put man into
space.

® “Projects aimed at lunar exploration and landing.

® “Erection of a space platform.

® “Development of free and controllable manned satel-
lites.

® “A joint study by appropriate agencies of the Depart-
ment of Defense to determine the feasibility of a satellite-
pontrolled antisubmarine system, The satellite would re-
ceive intelligence from ocean and land detectors. In turn,
it could control and unleash antisubmarine and antimissile
weapons of the Polaris and Minuteman concepts.”

The report contains, in addition to the over-all analysis,
sections on earth surveillance from the moon, space navi-
gation, weather survey and control, space survival, propa-
ganda value of a moon base, electromagnetic propagation,
and utilization of satellite weapon systems in antisubmarine
warfare.

To complete this imposing research project, the twenty-
six-member Alameda R&D Flight was divided into four
groups, cach to examine one facet of the problem—space
control, manned satellites, moon bases, space operations.

Individual assignments were tumed in to group leaders
who consolidated them into four separate reports. These
were reviewed, criticized, hashed, rehashed, and then
smoothly blended into one report which was presented in
preseribed format to ARDC.

The Alameda R&D Flight was well qualified to ponder the
space problem. In 1958, the entire Flight attended a course

AMERIC.-"L'S job in space is cut out for her. National
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A Ready Room Feature

A Reserve Flight
Examines
the Space Problem

America’s job in space is cut out for her, Mational sur-
vival hinges on how well—and how quickly—the job is
done. These are among the conclusions of o Reserve R&D
outfit in a report prepared for ARDC

in space technology sponsored by the University of Cali-
fornia. This course was attended by some 5,000 students at
five different locations in California.

Space, however, is only one program project area. Elec-
tronics, manpower, strategy, and aireraft have been other
project topics for the Alamedans and the several thousand
other Reservists in the ARDC program nationally.

The Flight was formed in February 1853, with seventeen
students. . O. Horning has been program moderator since
the start. Administration of the activity is by CONAC
through its Fourth Air Force at Hamilton AFB, Calif.
Technieal direction and control are maintained with Head-
quarters ARDC through the office of Col. W. R. Weber,
Assistant for Reserve Affairs, Directorate of Personnel.

Classroom instruction has been the foeal point of the
Alameda program during its five years of existence, as has
been the case in Reserve R&D units across the country,

During the first year, each two-and-one-half-hour class
comprised a seventy-five-minute lecture by a technical or
scientific expert from a West Coast university or from in-
dustry: a forty-five-minute presentation and discussion of
research administration, with emphasis on the duties of an
Air Force project engineer; a thirty-minute period devoted
to project activity. For this latter, the class considered the
problem, “Our enemy has the ICBM! What do we do now?”

The second year contained the technical lecture and
treatment of research administration as before. Project ac-
tivity featured short talks by individuals on a technical
subject of their choice.

The third, fourth, and hfth years were vectored toward
space. One result was the ambitious space problem study.

The Flight is now in its sixth year. Personnel changes
have been few. Of the original seventeen members, nine
remain; almost all who left did so beciuse of departure
from the geographical area. Of the charter members, Lt. Col,
J. G. Carroll has served the Flight as program coordinator
for the past four years,

These Reserve officers represent sixteen universities which
have conferred thirty-eight degrees, including nine masters
and four Ph.D.s on them. Included are chemists, mathe-
maticians, biologists, civil engineers, aeronautical engineers,
mechanical engineers, economists, and psychologists.

This, then, is the ambitious ARDC-Air Force Reserve
program—a prime example of the industry, dedication, and
brain power that characterizes the nation’s Air Reserves.
—Exp
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For the eyes of the Pentomic Army

Advanced Honeywell
will guide high-performance

Smallest, lightest unaided inertial system will direct complex
flight path over enemy territory for scanning, mapping and pinpointing

targets, and return drones to recovery area.

The new theories and techniques of warfare call
for missions that can be carried out only by
combar surveillance drones thar are increasingly
sophisticated and recoverable for use again and
again.

Under the guidance of the U. S. Army Signal
Corps, Honeywell is providing for the newest of
these unmanned aircraft the most advanced, ver-
satile and accurate mimiature inertial guidance
system yet developed. The system enables pro-
gramming to provide surveillance over several
areas during each flight, and safe return of the
drone to the recovery area.

Although missions include reconnaissance and
mapping, the most important is target pinpoint-
ing. Here it is necessary that the inertial system
of the drone be extremely precise, since the
target-position informartion the drone gathers is
utilized by the inertially-guided ballistic missile
which is fired on the target. Honeywell achieves
such precise performance characteristics through

Inertial platform, heart of the inerdal guid-
ance system. This placform is the inertial
reference and ucilizes a highly precise
GGa001 Honeywell gyroscope and GG116
pulse-torqued acceleromerter,

the use of an advanced miniature integrating
gyro and pulse-torqued accelerometer.

Both vehicles—the AN /USD-5 (Fairchild En-
gineand Airplane Company) and the AN /USD-4
(Republic Aviaton Curpum:iun_‘]—wil! accom-
plish separate missions using virtually the same
Honeywell inertial guidance equipment. The
heart of this system was designed for adapta-
bility to other navigation and stabilization
requirements for Army surveillance, as well as
to other inertial applications that include devel-
opments for the Centaur Space Probe and the
Bomarc Intercepror Missile.

Honeywell's program management approach
and experience in development and production
of similar equipment on several programs results
in precise miniature inertial systems for less cost
than is customary in the industry. For additional
information on Honeywell's background in in-
ertial guidance and pavigarion, write to
Honeywell, Minneapolis 8, Minnesota.




Miniature Inertial System
surveillance drones
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Flight path programmed for a typical advanced-
drone mission is shown in this diagram. The Honey- H ll
well miniature inertial guidance system will direct the oneywe

aircraft from launch to target and beyond, and back

to recovery area without ground commands. WEW#W W




The READY ROOM

RESERVE AND AIR GUARD NEWS

USAF Outlines New Reserve Forces Plan

The Air Force's new plan for better utilization of the
Air Reserve forces was announced early in February by
Lewis 8. Thompson, Special Assistant to the Secretary of
the Air Force for Manpower, Personnel, and Reserve
Forces.

Many details are yet to be worked out, but in varying
degrees the plan affects all of the 600,000-member Air Re-
serve force,

This is the plan which began as a concept puaper in the
Air Staff more than a year ago. It was studied and re-
worked by the Smith Board last fall, submitted to the Air
Reserve Forces Policy Committee late in January, and ap-
proved by Air Force Secretary Dudley C. Sharp on Feb-
ruary 2.

Key points of the plan, as set forth by Mr. Thompson,
are these:

Members of AFA's Air National Guard Couneil work on the
“Report on Military Airlift and the Reserve Forees of the Air
Force.” The Group includes, from left: Col. Roy E. Cooper,
Commander, 153d Fighter Group (AD), ANG, Chevenne,
Wyn.: John Grayv, AFA’s Administrative Director; Lt. Dale J.
Hendry, Hy. 124th Fighter Group (ADV), ANG, Boise, ldaho;
and Lt. Col. Robert P. Knight, 133d Air Defense Wing,
ANG, Minneapolis, Minn. The report, resulting from several
months of intensive study by Guard Council members, will
be presented to the joint meeting of the ANG Council and
the Air Reserve Couneil in Washington, on March 4 and 5.

® CONAC headquarters will be reduced to less than
half of its present 700-man staff, Its three numbered Air
Forces—the Fourth, Tenth, and Fourteenth—are being
eliminated.

# USAF's gaining commands will assume responsibility
for inspection and training of the Air National Guard and
the Reserve's fifteen troop carrier wings.

® A new “recovery” mission is being assigned to the Air
Force Reserve. Units are to be formed to operate emer-
gency airfields for use if existing Air Foree bases are de-
stroved by enemy attack. These airfields would “recover”
US aireraft returning from bombing or intercept missions
whose home bases had been rendered unusable.

& In addition, a whole new spectrum of “residual sup-
port” missions is being evaluated for possible assignment
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to the Reserve forces in order to bolster the Air Foree's
post-attack recovery capability. Examples are bomb-dam-
age repair, mobile communications, and storage of war-
readiness materiel.

® Six Air Reserve division headguarters are to be set
up in geographical areas corresponding to the six ZI Army
areas to administer the recovery program and to supervise
training of individual Reservists. Division staffs will be
made up of a nucleus of active Air Force personnel, aug-
mented by Reservists,

Action to implement the new program will begin im-
mediately. Recovery units should be organized and func-
tioning by the end of the calendar year.

The office of the Assistant Chief of Staff for Reserve
Forces gains in importance as that of CONAC is reduced.
Mr. Thompson has given assurances that the office headed
by Maj. Gen. Robert E. L. Eaton will have “the muscle
and authority to do the job as it should be done.”

While Mr. Thompson indicated that Lt. Gen. William
E. Hall will continue as CONAC Commander for the
present, it seems unlikely that a three-star commander can
be justified after CONAC headquarters is reduced in size
and scope of responsibility by the end of the current fiscal
yvear. At that time, too, CONAC is slated to vacate its
Mitchel AFB, N.Y., headquarters to move to a more cen-
tral location. Under consideration are Richards-Gebaur
AFB, Mo., Ellington AFB, Tex., and the Air Reserve
Records Center in Denver.

For the Air National Guard the only change in the plan
is that which gives the gaining commands responsibility
for inspection and training. Guard units have maintained
a close relationship with gaining commands for some time.
The new plan formalizes that relationship. The Air Guard
staff under Maj. Gen. Winston P. Wilson in the National
Guard Bureau will continue to work with state adjutants
general and the Air Staff in administering the Guard's
budget, logistics, and personnel,

CONAC will continue to provide administrative, budget,
and logistic support for the Air Force Reserve. It will be
responsible for recruiting, processing, and assigning AFR
personnel. It also will continue to provide training for Re-
servists who cannot be fitted into units but who are needed
to fill war-plan requirements.

For the present, at least, drill-pay spaces for the Re-
serve forces are unchanged, but Mr. Thompson held out
at least the possibility that the addition of the recovery
mission may justify drill pay for more Reservists.

The present distribution of drill-pay spaces allots 72,000
to the Air Guard, 28,000 to the Reserve's fifteen troop
carrier wings, and 35,000 to top-priority individual Re-
servist programs. Presumably, these 35,000 spaces will now
be allotted to recovery units, and to Reservists manning
spaces in the six regional divisions, as well as to mobiliza-
tion assignee positions. Since there are not enough to go
around for all these functions, an appeal to the Depart-
ment of Defense to increase drill-pay spaces may be
justified.

Recovery Missions

As visualized by the Air Force, recovery offers an im-
mediate and vital H-hour mission for qualified Reservists.
The basic objective of the Reserve’s recovery mission
is, as noted above, to provide facilities for receiving USAF
aireraft which cannot retum to their home bases. Implicit
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in the mission is the ability to provide services and equip-
ment necessary to send these aircraft back into combat as
soon as possible,

Thus recovery units could be expected to provide food,
shelter, fuel, and weapons, plus maintenance specialists
and communications. They might also provide alternate
AIrcrews,

Recovery units should be mobile enough so that after
an initial enemy attack they could select the best available
emergency airfield in their area where they could immedi-
ately set up operations. Such a field might be a major
civilian airport, or it might be an abandoned but service-
able airstrip.

The problems of maintaining such a capability are many.
Food and shelter could perhaps be arranged on short
notice, but fuel and weapons would have to be stockpiled
in an accessible location. Communications would be essen-
tial, to notify returning aircraft that the field was ready
for them, to provide landing aids, and to report and re-
ceive instructions for aircrews ready for another mission.

It is contemplated that the recovery function would be
short lived and that as svon as individuals manning these
units could be spared they would move on to fill mobiliza-
tion needs at operating USAF installations.

Checking It Out

AFA’s Guard and Beserve Councils will meet in Wash-
ington March 4-5 to study the new Reserve forces program.
The meeting, originally scheduled for late January, was
delaved until the program was officially announced.

Meanwhile, the Reserve Officers Association has con-
vened a top-level committee to study the measure.

It is apparent that Reserve forces leaders want to look
into it more thoroughly before they buy it.

There was general disappointment that the announce-
ment of the new policy did not earry with it more specific
details with respect to the new organizational structure of
the Air Reserve forces (including manpower allocations)
and a more exacting schedule of implementation.

Some Reserve leaders are frankly uneasy about seeing
CONAC’s role stripped down. They are of the opinion
that unless the Chief of Staff makes it a primary responsi-
bility of a senior commander, vou can't have a strong Re-
serve program. “A general running an operational com-
mand won't take time to study Reserve forces capabilities,”
is the way they put it

To this the Air Staff could reply that a commander re-
sponsible for tactical support or air defense or strategic air-
lift can be counted on to make the best possible use of all
resources—active and reserve—for accomplishment of his
mission,

There are reports that the Air Reserve Forces Policy
Committee (formerly Section 5 Committee) was unable to
reach agreement on the new program in drawing up its
recommendations to the Secretary. These reports seem to
be borne out by the language of the Secretary’s reply to
the committee announcing his approval of the plan.

“In reviewing the recommendations of the poliey com-
mittee,” the Secretary wrote, “I gained the impression
that basically there was no strong disagreement concerning
the concept or the proposed force structure. In fact . . .
the committee’s concern appeared to be based primarily on
the proposed management plan.

“Like the committee, I also had reservations concerning
this portion of the plan and, in my reply to the Chief of
Staff, set forth certain guidelines that I felt would ensure
the proper supervision, control, and manning necessary to
the expeditions implementation of the plan.

“I am confident that the major commands concerned will
properly recognize their directed responsibilities under the
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Winners of the 1959 Fourth Air Force newspaper contest
flank Maj. Gen. Sory Smith, Comdr., Fourth AF. At lefi:
Bill Nash, 349th Troop Carrier Wing, holds Convair B-58
muodel, signifving second-place honors. At right: Capt Tom
Lyons, with F-106 model, representing top honors won by
Boise, ldaho, Alr Reserve Center in command-wide contest.

plan and will effectively carry out their assigned Reserve
forces mission. . . "

CONAC and the Guard Bureau do retain one vital con-
trol—money. They will continue to prepare and justify

budgets for their respective forces.

Notes from Here and There

A board will convene at the Air Reserve Records Center
on May 16-27 to consider some 5,000 eligible Reserve
officers for promotion to the grade of colonel. To be eli-
gible, officers must hold a promotion service date as lieu-
tenant colonel on or before June 30, 1955, The board is
authorized to approve not more than 300 for promotion,
This board will complete action on lieutenant colonels
promoted before ROPA went into effect on July 1, 1855,
Next year a new promotion plan goes into effect. . . . The
Air Guard’s Hying safety rate of 14.3 for calendar year
1959 was by far the best in its history, dropping from 22.4
in 1958. The rate compares very closely with USAF's rate
for the same type aircraft flown by the Guard. Fully a
third of the Guard’s ninety-two flying squadrons went
through the entire vear without an accident.

Maj. Gen. W. P. Wilson, Air Guard chief, told the Na-
tional Security Commission of the American Legion that
in his “personal opinion™ the Air Guard is destined to ac-
quire both air defense and air offense missile units, such
as the Bomare and Titan. . . . The Department of Defense
is setting up firm criteria to determine what federal em-
ployees can hold Ready Reserve slots. Key federal em-
ployvees will have to give up Reserve assignments.

All Air Force Reserve flying activities at Long Beach
Municipal Airport will be transferred to March AFB, Calif.,
in October 1960, it has been announced. Six Air Reserve
Aying units with some 2,000 Reservists and approximately
300 civilian employees will be affected by the transfer.
Improved training facilities with closer proximity to Regu-
lar Air Foree activities and substantial monetary savings
are expected from the transfer. The move is also part of
Air Force plans to locate Air Reserve activities on Regu-
lar Air Foree installations whenever possible,

The six Reserve flying units to be transferred are: 452d
Troop Carrier Wing and three subordinate squadrons, plus
the 8499th Navigater Training Squadron, and the 303d Air
Rescue Squadron.—Exn
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AFA’s Aerospace Education Council
{(see cut) composed of leading edu-
tors from across the country, held its
first meeting of the year at Air Uni-
versity, Maxwell AFB, Ala., January
21 to 23. The group received a
briefing on the Air University's Astro-
nautics Orientation Course, then met
in private session for a day to map
plans for the coming year, Maj. Gen.
Ralph P. Swofford, Jr., Vice Com-
mander of Air University, gave a
reception for the group.

Chairman of the council is Univer-
sity of Nebraska professor Frank E.
Sorenson. Other members include Irhy
Carruth, Austin, Tex., school super-
intendent; Robert E. Hald, South
Dakota Education Association execu-
tive secretary; James G. Harlow, Dean,
University of Oklahoma; Calvin H.
Reed, University of Nevada professor;
William A. Shannon, executive direc-
tor of the National School Boards As-
sociation; and Hubert Wheeler, Com-
missioner of Education for the state
of Missouri. All but Mr. Carruth and
Mr. Wheeler attended this Air Univer-
sity meeting. Also present were coun-
cil consultants including Donald F.
Kline of the F. E. Compton publishing
company, Chicago; Wayne 0. Reed,
Deputy Commissioner, US Office of
Education; Austin MeCaffrey, Ameri-
can Textbook Publisher Institute, New
York: Merlyn MecLaughlin, President,
Des Moines College of Osteopathic
Medicine and Surgery; and Mrs. Karen
Timmons, assistant to Dr. Sorenson.
Representing AFA at the meeting
were James H. Straubel, Executive
Director of Air Force Association, and
myself,

Members of AFA’s Aerospace Education Council gather at
Muaxwell AFB, Ala., for first meecting of the vear. The
group’s chairman, Frank Serenson, is at far left, front row.
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SQUADRON OF

THE MONTH

Erie, Pa., Squadron, Cited for
effectively promoting the objectives of the Air Force Association
through a series of highly successful programs, all the more im-
pressive since the Squadron has been formed less than a year.

Ralph V. Whitener, AFA’s Conven-
tion and Exhibits Director since 1952
and prior to that its first Organization
Director, has become eastern man-
ager of Andrews, Bartlett and Asso-
ciates. His company, to which he
moved on the first of the year, has
worked with AFA on the Aerospace
Panorama at each National Conven-
tion since 1936,

Ralph’s AFA history goes back to
1947 when he formed the Squadron
in Beckley, W. Va. This soon became
one of the top umits in the country.
In 1948 he was brought to Washing-
ton to take over the fast-growing field
organization program. His work at
National Conventions and through the
years quickly won him a spot close
to the hearts of everyone in AFA.

With his departure, Convention
Manager Bill Belanger and Exhibit
Manager Bob Strobell take on addi-
tional responsibilities. Ralph himself
will maintain a consultant status with
AFA and can be expected to work

Ralph Whitener, former Convention
and Exhibits Director, shown with his
certificate of appreciation from AFA.

Miss Jaequeline Cochram is greected at Broward Inter-
national Airport, Fla., by, from left: E. B. Twells, A. J.
Welling, Col. Dan Pran, and Col. G. N. Hutchinson.

closely with the Association on future
Convention activities.

At a farewell get-together for Ralph
on December 30, he received a cer-
tificate of appreciation signed by all
past presidents and board chairmen
of AFA (szee cut). We join Ralph's
legion of friends in wishing him the
best of luck in his new endeavor.

We've just completed compiling the
results of squadron membership drives
in 1959,

Leading the pack again this year, as
it has for six straight years, is the
Ak-Sar-Ben Squadron of Omaha, Neb.,
with 2,148 memberships obtained.
Second and third spots went to the
Mitchel and Metropolitan Squadrons
of New York with 473 and 411, re-
spectively. Lincoln, Neb., came in
fourth with 399, and San Francisco,
always among the leaders, chipped in
with 369. The next five slots belonged
to St. Louis (281}, Philadelphia (251),
Pittsburgh (205), Miami (204), and
Pasadena (198). We are proud to
salute these squadrons as the “Top
Ten” in this regard.

Full details of the membership com-
pilation will go out to squadrons in
the near future.

AFA’s Orange County, Calif.,
Squadron has built an educational
meeting around North American's
X-15 aerospace test vehicle. Speaker
at the January 22 meeting was R. L.
“Bud” Benner, Assistant Project Engi-
neer for the X-15 since the inception
of the program in 1955. He spoke
on the history and significance of the

(Continued on page 101)
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The Univac Automatic Antenna Coupler
(Series 3200) has been installed in the
Boeing TOT aircraft for all major alrlines, the

USAF KC-135 and the President's airplane, the
VC-137. Both of the units shown on this page
wire developed by the sialf which produced
the first high altitude 2nienna coupler,

Originally developed for the Hughes AN/ /URC
alr-to-ground communicalion sysiem, the

Univac Automatic Anfenna Coupler (Series 3300),
has been adopted by Hughes Aircrali Co.

for Convalr's B-58 “"Hustler".

Control and dala systems doveloped by the Remington Rand Univac
Milidary Division Inclede:

ATHEMNA, the Ground Guldance Computer for the U.5. Alr Force
ICEM TITAN.

TACS AN /TSQ-13 (Tactical Alr Contral System lor the

U, 5. Air Forca)

From the REMINGTON RAND UNIVAC

Milita ry
Division
A Demonstration of
Capabilities in

Specialized
Electronic Equipment

Aboard the Convair B-58 Hustler and the
Boeing 707, "black boxes" automatically attune H
radio communications to the speed, range and
altitude of modern supersonic flight. The Univac
Automatic Antenna Couplers are examples of
specialized electronic equipment from the
Remington Rand Univac Military Division,
This equipment, though outside the realm of

the large-scale data processing and control
systems for which the Division is best known,
demonstrates important capabilities.

The Antenna Coupler program is significant
to those responsible for defense requirements for
two reasons: First because it is an example
of airborne equipment which meets severe
operational and reliability specifications, and
secondly because it demonstrates experience
in the development of communications
and control devices,

The Univac Automatic Antenna Coupler
exhibits characteristics which have become
identified with Remington Rand Univac

equipment in all fields—compact size,
high speed of operation and reliability
under extreme environmental stress

conditions.
UNIVACE

BOMARC Compater for the U, 5. Alr Force Target Intarcept Program
SEA SURVEILLANCE SYSTEM FOR THE U. S, NAYY
AN [USGQ-20 (Advanced Compuler for tha UL 5. Navy)

Additional information deseribing capabilities and oxparionce ar
caraed appariunities may be oblained by writing o Remington Rand
Unlvac at the above address.



Military Pilots Depend
on the unerring Accuracy of
ARC’s Type 21A ADF

ARC'S Type 21A ADF is proving of inestimable value

in the completion of countless critical military missions throughout the world.
Because of its accuracy and reliability under extreme conditions

of climate, supersonic speed, and altitude, the Type 21 A ABF has been installed
in many military aircraft, including the McDonin F-101 and RF-101.

bz S ¥

TYPE 21A ADF WEIGHS ONLY 19.7 POUNDS COMPLETE

} FAA CERTIFICATE HO. 1R 4-8
U. 8. MILITARY DESIGHATION AM/ARM-B9
BRITISH CERTIFICATE OF APPROYAL VC-TO

RESEARCH, DESIGN, DEVELOPMENT AND PRODUCTION OF DEPENDABLE COMMUNICATION, NAVIGATION AND RELATED ELECTRONIC EQUIPMENT SINCE 1928




AFA NEWS

CONTINUED

X-15, showed films of the craft in
Hight, and conducted a lively question-
and-answer period.

For the March meeting, the Squad-
ron has scheduled Col. Dean E. Hess,
USAF, as speaker. Colonel Hess is
Chief of the Air Forces information
office in Los Angeles.

Here's the dope on four more AFA
Wing Convention dates, cities, hotels
if we know them, and the men to con-
tact for further details. We urge all
AFAers to attend their Wing Conven-
tions.

California Wing: Miramar Hotel,
Santa Monica, April 8-10; Joseph D.
Myvers, 3727 Centinela Ave. Utah
Wing: Ben Lomond Hotel, Ogden,
May 20-21; William J. Farmer, 1015
Sherwood Dr. Michigan Wing: De-
troit, June 25-26; Jerome Green,
230890 Parklawn, Oak Park. New Jer-
sey Wing: Robert Treat Hotel, New-
ark, September 17; Italo Quinto, 230
Essex St.; Stirling,

Maj. Robert 5. Kalweit, Com-
mander, 903d Air Refueling Squadron,
SAC, spoke at the January meeting of
the Chico, Calif., Squadron, as it con-
tinued a lively series of programs de-
signed to help educate the entire com-
munity on all phases of airpower. He
also showed a color film depicting the
operations of jet-powered Boeing KC-
135 Stratotankers.

Tom Mason, Chico Squadron Com-
mander, points out that his unit has
achieved a great deal of success as a
community organization through the
inclusion of the entire community in
its efforts. The Squadron now lists 140
members on its roster. This meeting,
which was tvpical of its activities, was
attended by 135 of them.

President Howard Markey recently
notified all AFA units of the names of
Air Force Academy Cadets in their
areas. The objective is to encourage
sponsorship of Cadets as Cadet Mem-
bers of the Air Force Association.
Such sponsorship is not uncommon
at present.

Several Board Members, including
Bart Leach, a Harvard University Pro-
tessor, have told us they want to spon-
sor one or more Cadets. Mitchel, N. Y.,
Squadron, plans to sponsor every
Cadet from its congressional district.
Roy Cooper, a member of AFA's Air
National Guard Council from Chey-
enne, Wyo., where there is no AFA
Squadron, has pledged that all twenty-
seven Cadets from his state will be
sponsored. Numerous other units have
planned similar action.
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A fine program along these lines
took place in Cincinnati at Christmas
time. The Squadron ran a Christmas
party for five Cadets from the area,
their guests, and their parents. In-
cluded was a buffet supper, a recep-
tion hosted by the Squadron and fea-
turing Brig. Gen. Henry Thorne, Jr.,
3500th USAF Recruiting Wing Com-
mander, and a conducted tour {see cut)
through the nearby General Electric
Flight Propulsion Division Plant. John
Repasy, Squadron Commander, and

AFA members Henry Peterson and Ed
Hogan were responsible for the pro-
gram. The five Cadets honored were
James Peel, Charles Georgi, William
Stackhouse, John Geiger, Jr., and
Frederick Hendryx, Jr. During the re-
ception, they received AFA member-
ships from Sguadron Commander
Repasy.

CROSS COUNTRY. . . . Logan,

Mass., Squadron announces that it is
{Continued on following page)

Russ Sherman, J79 assembly general foreman, Production Engine Department,
General Electrie Co., Cincinnati, explains J79 engine to AF Academy Cadets.
At the far left is GE's B. C. Smith, who conducted the tour for the Cadets,

In a switch from their usual lightnin
Super Sabres, the Thunderbirds, USA

fast, tight diamond formation in F-100
jet aerobatic team, fly not-so-tight dia-

mond in Cessnas over a reservoir near Ogden, Utah, during local eclebration,

Maj. Bob Fitzgerald, Thunderbird leader, explains function of the propeller to
teammates Capt. Chuck Maultsby, Capt. Gayle Williams, and Capt. Bob Janea.
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AFA NEWS

establishing an aircraft museum fea-
turing models of all known tyvpes of
aircraft. The museum will be loeated in
the Headquarters Building of the 102d
Tactical Fighter Wing, Massachusetts
ANCG. Herb McGuire, Squadron Com-
mander, is in charge. . . . Warren E.
Alberts, Chicago, an AFA member
for vears, has just been elected assist-
ant to W. A. Patterson, President of
United Air Lines. . . . Irving B. Zeich-
ner, a former National Officer of AFA,
of Atlantic Highlands, N. J., has re-
ceived a civil rights and eivil liberties
fellowship from Brandeis University,
Mass. . . . Los Angeles Group Com-
mander George Sanchez, notes that
the LA Group, with ten Squadrons,
has more units than most AFA wings.
.« » Former AFA President Gill Robb
Wilson, who now lives in Southemn

California, will be one of bwo featured
speakers during the Utah Wing's an-
nual symposium which will be held
March 11-12 in Salt Lake City. The
theme will be in the field of educa-
tion, and we urge everyone who can
attend to do so.

Here is this month’s list of selected
USAF film releases. These and others
are available to Am Fonce/Space
DicesT readers—in and out of uniform
—through the Air Force Film Library
Center, 8900 South Broadway, S5t
Lounis 23, Mo., or USAF film libraries
around the globe. Requests must in-
clude both the Air Force numerical
designation and the correct title of
the film.

AFNR 47—Air Force News Review
No., 47.

HOUSING OI_-'FICE NOW OPEN FOR AFA CONVENTION:

CONTINUED

SFP 396—Holloman, Frontier of the
Future.

SFP 404—How to Live With an Air
Force Contract.

SFP 419—USAF Flight Test School.

TF 1-5111—Jungle Survival.

TF 1-5206A—Wind and the Navi-
mator—=Wing Theory.

TF 1-5206B—Wind and the Navi-
gator—Preflight Training.

TF 1-5206C—Wind and the Navi-
gator=Inflight Analysis.

TF 1-5209-1f I Were You (Human
Relations in USAF).

TF 1-5227A—Grid Navigation—In-
troduction and Theory.

TF 1-5227B—Grid Navigation—Ap-
plication and Theory,

TF 1-5204—Space Guidance and
Control.
—Gus Dupa

HERE ARE SAN FRANCISCO HOTEL AND MOTEL RATES

| TWiN & |

1-8/R I-B/R

TWIN & 1-B/R 2-B/R
HOTEL SINGLE | DOUBLE SUITE SUITE HOTEL SINGLE DOUBLE SUITE SUITE
ALEXANDER HAMILTON 29-14 212-18 $20-35 560 SHERATOM-FALACE I_ 58-16 £14-20 £25.50 £39.75
BELLEVUE £11-12 $11-15 515 SIR FRAMCIS DRAKE| $511-1& £13.22 535-50 351-7T0
CALIFORMIAN £9-11 511-14 $2225 STEWART £9-12 %£9.18 $25-30
CAMNTERBURY $10-19 | $10-20 | $25-40 WHITCOMB $1012 | $11-16 | $25-60 | $41.76
CLIFT £12-11 £15-23 £41-50
DRAKE WILTSHIRE 510-11 $12-16 $15-35 MOTEL
FAIRMONT 50LD ouT S0LD ouT e — |
HUNTINGTON 511-16 £14-25 $30-50 550-75 CARAVAN | %18-22 5$18-22
JACK TAR $10-16 | £12-22 £43-45 575 COMNTINENTAL £14 £14-16 £25.37
MARK HOPKINS S0LD our SOLD our HOLIDAY £20 %20 | %$30-50
RICHELIEU 57-8 $8-12 $20-25 MART 57-9 58-14 | £16-24
5T. FRANCIS $12-712 $13-25 | $30-55 $48-72 TRAVELODGE $8 $10-14 |

NOTE: A deposit of 310 per room is reqaired for all srrivals after 5 pom. All rooms will be assigned
nccording to ncarest available rate. Additisnnl hotels and motels not listed above wre available at
slightly lower rates.
P — — = FILLIN, CLIP OUT, AND MAIL TODAY! = = = = = = = = — = — — = — -
I |
| MAIL TO: Air Foree Association, ofo Convention Bureau DATE |
I Room 300 Civic Auditorium, San Francisco 2, Calif. |
1 Rank, if i
| Nome i -y _ Military I
1 |
Firm/ Office

| |
[ Mail Addrass |
| |
i Hotel & Choice—1st 2nd 3rd |
i I
I Type Reom Rate |
1 Others in Room |
| |
I Arrival—Date Hour Departure Date 1
| |
e e T = — o |
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GOES LONG
GOES STRONG
GOES ECONOMICALLY

PRATT & WHITNEY AIRCRAFT'S NEW JT3D TURBOFAN ENGINE INHERITS THE EXTRAORDINARY
RELIABILITY OF ITS PREDECESSOR, THE J-57 TURBOJET, PROVEN IN 6 MILLION HOURS OF FLIGHT.
AT THE SAME TIME, IT SETS A NEW HIGH IN THRUST AND A NEW LOW IN FUEL CONSUMPTION.

The new JT3D turbofan has the same
basic design as the JT3 (J-57) and JT4
(J-75) turbojets powering 9 out of 10
Boeing 707 and Douglas DC-8 jetliners
and many military jet aircraft. Func-
tionally, the difference is the addition of
the fan and provision for a secondary
flow of air. The reliability has not
changed because the basic engine design
has not changed. But the addition of the
fan has effectively increased the thrust
and decreased fuel consumption for
greater operating efficiency. It is simply
a case of the most reliable jet engine in

PRATT & WHITNEY AIRCRAFT

East Hartford, Connecticut

A Division of United Aircraft Corporation

its class getting even better.

By comparison with its predecessor,
Pratt & Whitney Aircraft’s new JT3D
turbofan raises take-off thrust by 42%,
boosts climb thrust by 23%, and pushes
maximum cruise thrust up 13%—all this
while cutting down cruise TSFC by 13%.

The JT3D, flying since July, 1959, has
met or exceeded all performance guar-
antees and estimates and has successfully
completed its 50-hour military test. Mili-
tary prototype deliveries have been
made. Military production deliveries
start in June, commercial in July.




Military Telecommunications by Kleinschmidt

A complete tape handling station
—in_just 2 square feet of space

A tape transmitter, typing reperforator and keyboard trans-
mitter—all in a single compact unit! Besides sending and
receiving messages in perforated tape form, this Kleinschmidt
unit also provides for tape preparation, editing, reproduction
and direct line keyboard or tape transmission. Kleinschmidt's
complete line of fine equipment, switching centers and systems
are in U.S. Military use throughout the world. Call now to

i : - 7 ; Send-recelve
arrange for a discussion with our systems and equipment engineers. Page Teleprinter

KLEINSCHMIDT

DIVISION OF SMITH-CORONA MARCHANT INC.

5/c/

Lake-Cook Road, Deerfield, lllinois : Telephone Windsor 5-1000




Blow, General, Blow

The Uncerfain Trumpet, by Gen. Max-
well D. Taylor, USA (Ret.), (Harper &
Breos., 1960, 203 PP “]

Reviewed by John F. Loosbrock

Old soldiers don't fade away any
more. Instead, they make a dramatic
exit, racing for the typewriter as soon
as they have vanished into the wings.
The Uncertain Trumpet, General Tay-
loy's literary legacy, fits the pattern,
although it is neither as well written
nor as persunsive as its predecessors,
authored by Generals Ridgway and
Gavin.

General Tayvlor's basic thesis, quite
naturally, is the one which he ex-
pressed often, and much more convine-
ingly, in his many public statements
while Chief of Staff of the United
States Army, General Taylor thinks we
spend too much money on deterring
general war and not enough on pre-
paring for more limited conflicts. Or, to
put it another way, he thinks we spend
too much money on the Air Force, par-
ticularly the Strategic Air Command,
and too little on the Army.

His lovalty to the military organi-
zation in which he spent thirty-seven
vears of commissioned service is un-
derstandable and forgivable. His lack
of understanding of the concept of de-
terrence is not. He is at his best when
he writes of the in-fighting among the
Joint Chiefs for larger shares of the
military budget and of the tactics of
Administration leaders who make it
clear that there isn't going to be any
more money and that the Chiefs will
have to fight it out among themselves.

This reviewer found many points on
which he quarrels with the general,
both as to the facts and the conclu-
sions drawn therefrom. But the basic
fallacy in the book, and, one must con-
clude, in Army policy, is the confusing
of massive retaliation with deterrence,
the use of these terms synonymously,

In discussing an Army policy paper
which he prepared in 1956, General
Taylor points out that the Army con-
siders “deliberate general war as less
likely than lesser forms of aggression.”
From this premise, the paper sets up
military priorities as follows:

1. Deterrence of general war.

2. Deterrence of local aggression.

3. Defeat of local aggression.

4. If there's anvthing left, spend it
on forces to fight a general war.
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There is actually a fallacy within a
fallacy here. First, how can one deter
general war with forces at a level be-
low that needed to win should war
come? Second, if limited aggression is
less likely than general war, does it fol-
low that it is therefore more dangerons?
To take a homely example, it is much
more likely, statistically, that a child
should catch chicken pox than that he
should contract polio. Does it follow,
then, that inoculation against chicken
pox should take a higher priority in
disposing of the Family medical budget
than inoculation against polio?

That’s what General Taylor says.
But I don't believe he really means it,
if he thinks about it. IF it were pos-
sible to foresee a substantial role for
the Army in general war, I think he
might rearrange his priorities,

About the reviewer: Mr. Looshrock
is Editor of Am Force Magazine and
Seace Dicest. His analysis of General
Taylor's book is written, not only from
this background, but from combat
service in the US Army Infantry.

Needed: Space Law

The term “space law” has recently
entered our vocabulary. Although
man's space activities today reach
only the bare Fringes of our galaxy,
this is a matter of some urgency.
Philip C. Jessup and Howard J. Tau-
benfeld explore the topic in Controls
for Outer Space (Columbia Univ.
Press, $6G).

Recent advances in space science
permit nuclear-warheaded ICBMs to
be launched in relative secrecy and
orbit the earth “until recalled for use
against targets on earth,” the authors
note. Space-orbiting wehicles could
jam attack-warning systems, control
weather, perform nonpeaceful military
reconnaissance. Nuclear detonations
in space could disrupt radio contact
over certain areas. In short, nonpeace-
ful uses of space could jeopardize the
security of every nation on the globe.
When man reaches the moon and the
planets, new and dangerous contro-
versies, tensions, and capabilities might
arise,

Such is the background for this
study. The first two parts of the hook
analyze 100 wvears of international
agreements pertaining to land and sea

airman's bookshelf

arcas. They review deliberations,
treaties, and international cooperation
in connection with scientific explora-
tion of the Antarctic,

Fart Il then takes a long look at
the short history of space law thought
and deliberations. Particular attention
is paid the UN's Ad Hoe Committee
on Peaceful Uses of Outer Space, and
the International Committee on Space
Research (COSPAR), as well as cer-
tain aspects of the International Geo-
physical Year.

The authors offer four possible pat-
terns for political action:

® Reject all international solutions
and let the first occupant of the moon
and planets exercise control.

® Form a joint national combina-
tion to acquire extraterrestrial space
and eontrol it,

® Unilaterally agree to keep new
territories  demilitarized, permitting
free access or registering activities
and domains with the UN.

o Effect a world community agree-
ment covering effective occupation of
celestial bodies and control of space,

The latter, an international signed
pact, is preferable, suggest the au-
thors. They propose that space mat-
ters in this case be administered
either through a system of trustee-
ship or directly by the United Na-
tions or a special international body
created for the purpose,

Space law will not emerge quickly,
It awaits technical, scientific, and po-
litical developments, as well as ex-
ploration of space itself, A full body
of controls could not be devised and
implemented at present. But the time
is now to take the first steps in its for-
mation—before problems of truly cos-
mic proportions are with us,

Aerospace Boeks

Latest to appear in McGraw-Hill's
series in civil engineering is a dis-
tinguished technical study, Aerial
Photo Interpretation: Principles and
Applications, by Donald R, Lueder
(MeGraw-Hill, $17.50). This compre-
hensive volume, both a manual and
encyelopedia on the science and art
of interpreting aerial photos, provides
practical instruction in recognition
and interpretation, and reduction of
information thus obtained to a logical,
accurate set of conclusions,

{Continued on following page)
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Divided into three parts, the volume
covers theory and techniques, the
physical characteristics and composi-
tion of terrain features, and applica-
tion of photo interpretation in a wide
variety of engineering and scientific
fields.

While the book is designed and
oriented mainly for civilian usage—
agriculture, forestry, urban and re-
gional planning, water supply, min-
eral exploration, etc.—it has tremend-
ous military significance and applica-
tion as a text reference and study

guide. Recent developments such as
photo geological study and color, in-
frared, and camouflage detection
processes are included.
o a o
More than half a dozen books have
been written about the US Air Force
Academy, which is less than that many
vears old, The Story of the U. 8. Air
Force Academy, by M/Sgt. Lawrence
C. Landis, USAF (Rinehart, $3.93),
provides the first full-length nonfiction
volume on the subject. Landis, an in-
formation specialist, describes the set-

FIRST IN THE JET AGE!

with %‘% % ,z;,

\ "._. 'ilih 1".\T'.

jet service and supply!

Southwest Airmotive Co., Dallas

AIRPLAMES » ENGINES » SERVICE = SUPPLY

'f:' 'Trlhuﬂng jet units and
!parﬂ:, | ‘went over personally to
inspect one of SAC's five great mid-

rica aviation super markets. Sure

I — o5 might be expected of this longtime
3 conventional airplane and engine supplies —
hWest now olse stocks the jet age merchondise of the
vy best known manufocturers. | sow octuators, instruments,
oy, windshield wiper kits, pumps, connectors, hose, and
items of many kinds. They bear famous names like Aeroquip,
sssories, Bendin Products, Eclipse-Pioneer, Marquetts, Montrose,
Air Broke, Pesco, Pioneer Ceniral, Scintille, ond others. Yes sir, these
o are in good honds — the Top Hands, mister, in commercial and private

Parts Outlets: Denver, Houston, Kansas City, St Louis
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ting of the Academy and traces its
history from concept to present. He
follows this with a description of the
rugged Academy schedule and cur-
riculum, and the chores and entertain-
ment that occupy the remainder of a
Cadet’s time. The book gives the high
school student an intimate picture of
what can be expected during four
vears at the Academy, It then goes on
to portray typical junior officer assign-
ments in TAC, SAC, ARDC, ADC,
and other AF commands,
o L] L]

Aircraft and Missiles: What They
Are, What They Do, How They Work,
by D. M. Desoutter (John De Graff,
87.50), a British book, is primarily
designed for the instructor and class-
room student of aeronautics and mis-
siles. It provides a reading and study
guide for the beginner and the inter-
mediate student, Chapters cover the
atmosphere, flight theory and applica-
tion, fundamentals of speed and tem-
perature on airfoils, supersonics, air-
craft and missile propulsion, engines,
fuels, structures and materials, tvpes of
aircraft, missile design and engineer-
ing, aeromedical topics, aerospace re-
search and development, and interna-
tional aviation records. Aviation or-
ganizations, aero-glossary, and aircraft
designations add reference value.

L] L] L

On the historical side of aviation,
Hendrik de Leeuw's Conguest of the
Air: The History and Fulure of Avia-
tion (Vantage Press, $4.95), is a per-
plexing, scatter-shot, and sometimes
inaccurate attempt to condense the
entire story of flight. His treatment
of the early periods displays greater
perspective than later sections. But
even here the account embraces only
some well known historical facts and
is in no particular historical order. The
book in general does not probe for
interpretation, meaning, or signifi-
cance. These factors are especially
lacking in the treatment of the modern
period.

The portion on modern aviation,
from 1939 to the present, consists in
the main of a series of essays on the
operations and equipment of the ma-
jor international airlines. On the sub-
ject of rockets and missiles, the
author reports somewhat enigmatically
that Pan American World Airways
launches “everything” from Cape Ca-
naveral. A better title for this book
might have been “some essays on avia-
tion.” As a history, it doesn’t get off
the ground.

Ll Ll ]

A new Martin Caidin book each

month is becoming standard  pro-
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cedure, His latest, War for the Moon
(Dutton, $4.95), is a descriptive
essay on the moon and its military
value, the US and Russian lunar
probes to date, and the R&D behind
these moon conguest ventures. Utiliz-
ing information from his previous
writing on missilry, Caidin again ex-
plains the complex business of hard-
ware design, launching, guidance, ce-
lestial navigation, and the hazards of
space travel. Numerous photos and
line drawings are supplemented by
forty-five superb Fred Wollf paintings
on space wvehicles in flight, orbiting
of satellites, and the moon’s surface.
Over-all, the book is par for the popu-
lar market,
L] o L

Some new juvenile space books are
well suited for texts and pleasure read-
ing alike, Seventh in a series prepared
by the CAP for the Cadet Aviation
Education Program is The Dawning
Space Age (Civil Air Patrol, 82). It
covers the history, development, pres-
ent status, and future applications of
rockets, missiles, and space travel.
Specific topics include propulsion and
guidance, rocket components, re-
search and development and experi-
mental launching. It is well illustrated
with drawings, art, and photos.

For the young adult, Terry Ma-
loney's The Sky Is Ouwr Window
(Sterling, $3.95) helps unlock many
secrets of the universe. This color-
illustrated exposition of the solar sys-
tem and its place in the cosmos
offers a clear, basie course in astronomy
and its relation to the forthcoming
manned conguest of space.

Youngsters four to twelve vears old
can find an absorbing exposure to
basic astronomy in The First Book of
Astronemy, by Vivian Grey (Watts,
$1.95). This uniquely illustrated vol-
ume shows earth’s relationship to the
moon, the sun, the stars, and planets.
It discusses the universe, galaxies, and
phenomena of the sky.

o o L]

A new adult guide to astronomy is
The Larousse Encyclopedia of Astron-
omy, by Lucien Rudauz and G. de
Vaucouleurs, translated from the
French by John B. Sidgwick and
Michael Cuest, and revised by Z.
Kopal (Putnam's, $15). This space
atlas is organized into four major parls
dealing with the universe, our solar
system, galaxies, and the astronomical
instruments and techniques. For desk,
library, or home reference, this one is
tops. Maps, sky charts, and photos
illustrate the text,

Technical and Reference

Dictionary of Acronautical Engi-
neering, by J. L. Nayler (Philosophical
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“COLD
REMEDY”
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AIR FORCE RECRUITERS PUT CESSNA U-3A SUPPORT PROGRAM TO
THE TEST. Their work at a small midwestern university done, two Air Force recruiters
prepare for take-off—only to find that their battery, beset overnight by sub-zerc cold, has
gone dead. Course of action: Requisition the nearby Cessna distributor (U-3A supplier)
for a new U-3A battery, be airborne by noon. A simple thing. Made possible by a nation-
wide off-the-zhelf support program growing out of Cessna's support of the U-3A"s com-
mercial counterpart, Model 310, and conceived by Cessna to do for the Air Force what

it would find prohibitive to do itself.

Wichita,
Kansas

Library, $310)—An illustrated reference
dictionary of definitions in aerody-
namics, engines, electronic and elee-
trical equipment, jet propulsion, mis-
siles, rockets, and satellites.

Advances in Aeronautical Science
{2 Vols.) edited by Theodore won
Kirmdin and others (Pergamon, $30)—
International Series on Aeronautical
Sciences and Space Flight, #9, covers
developments since 1946; trans-super
and hypersonic flow; heat transfer and
heat resisting materials; navigation;
telemetering; boundary layer; VTOL
and STOL aircraft; annular wings;
human engineering.

Turbulent Flows and Heat Transfer,

edited by C. C. Lin (Princeton Univ.
Press, $15)=Vol. V in series “High
Speed Aerodynamics and Jet Propul-
sion.”

ACARD Flight Test Manual (4
Vols.), second edition, edited by
Courtland D. Perkins and Enoch J.
Durbin (Pergamon, $13)—Detailed
handbook on analysis and testing of
aircraft performance, stability, con-
trol, and instrumentation.

The Helicopter, by Jacob Shapiro
(Macmillan, $4.50)—Semitechnical ac-
count of the helicopter, how it is de-
signed and operated, and the aero-
nautical theory involved.

{Continued on following page)
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Introduction to Rocket Technology,
by V. I. Feodosiev and G. B. Siniarey,
translated from Russian by 5. N. Sam-
buroff (Academic Press, $9.50)—De-
signed as course for undergraduate
and introductory courses on rocket
technology. Covers the field from
theory of reactive motion to rocket
launch and Hight.

Guide to the Space Age, by C. W.
and Hazel C. Besserer (Prentice Hall,
87.50)—Defines over 5,000 words and
phrases to make a comprehensive
reference of rocket and missile term-
inology aimed at standardizing lan-
guage for technical and nontechnical
reader. Includes terms on astronautics,
astronomy, meteorology, abbreviations,
and space jargon.

Eneyclopedic Dictionary of Elec-
tronics and Nuclear Engineering, by
Robert 1. Sarbacher (Premtice Hall,
$35)—A giant reference of more than
14,000 entries which defines and ex-
plains terms in the related fields of
electronics and nuclear engineering.
Includes coverage of armed forces
definitions, acoustical, chemical, elec-
trical, physical and math-physieal

terms and equipment, devices, and
svstems. Cross-referenced.
Principles of Scientific Research

{Pergamon, $4.50)—Considers devel- '

opment of research process, its rela-
tionship with social change; principles
of research, types of problems, method
of attack, disciplines; and the support
available for research.

Dictionary of Atomic Terminology,
by Lore Littemeyer (Philosophical
Library, $6)—Terms and phrases de-
fined in English with equivalent Ger-
man, French, and ltalian sections.

Theory of Space, Time, and Gravi-
tation, by V. Fock of the Academy of
Sciences, USSR, translated by N.
Kemmer, Univ. of Edinburgh (Perga-
mon ) —English translation of this clas-
sic Russian work. Covers special and
general relativity and contains exten-
sive bibliography.

Introductory Nuclear Theory, by
Lewis R, B. Elton (Interscience Pub-
lishers)—Discussion of nuclear physics.

Rocket Propulsion, by M. Barrere,
A. Jawmotte, B. F. De Veubecke, and
J. Vandenkerckhove (Van Nostrand,

$26).

Related Reading

A high military official recently said
that scientifically and technologically
we can now do anything we want to
do in the feld of weaponry. We are
at the crossroads, he continued, where
we must tum to the social and the
political scientist for guidance.

This cross-pollination of the tech-
nical and social sciences has been
forced by the realities of the nuclear
aerospace age. It reflects in an in-
creasing number of books probing the
new interrelationship of technology
and human affairs in search for a
practical balance of wisdom and
weapons, All find base in the complex
problems of defense, collective se-
curity, and politics, and all seek, in
one way or another, an answer to the
dilemma of our aerospace-nuclear age.
Here are some recent books along
these lines,

Organizing Peace in the Nuclear
Age (New York Univ. Press, $3.75)
is a report to the Commission to Study
the Organization of Peace, headed by
Arthur N. Holcombe of Harvard. It

HYDRAULIC

SINCE 1942, WHITTAKER CONTROLS HAS BUILT OVER 2,000,000 CONTROL DEVICES!

Advanced concepts now being planned at Whittaker Controls present unusual and
challenging opportunities for gualified engineers. Why not inquire now?
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considers the role of law and politics The Rest Must Die by Richard Fos- JTA
in organizing peace, recommends ter (Gold Medal, 35¢)—Imaginative,
points for strengthening the UN and terrifying novel of New York City dur-
the International Atomic Energy ing A-bomb attack by the Russians.
Agency, and claims that greater per-  Realistic study of mass hysteria, fear,

sonal responsibility for state actions  and mob violence in the subways as AP A R
must be assumed by the chief execu-  the city’s superstructure above is de- : *
tives. stroyed.

Defense in the Nuclear Age, by Sir Off the Beaten Orbit edited by
Stephen King-Hall (Fellowship Pub- Judity Merril (Pyramid Books, 35¢)—
lications, England, $2.75), suggests A collection of sixteen stories by such

the most naive and irrational solution science-fiction writers as Ray Brad- e Flidicee . : =

—to unilaterally divest one’s national bury, Ted Sturgeon, Robert Scheckly, W il \
L A 3 'reders S o " 5"&13'; a

self of nuclear weapons, invite Soviet and Frederic Brown, A Rlanhed Re

occupation as preferable to complete Thunderbolt! by Robert 5. Johnson L RS e e

nuclear annihilation. with Martin Caidin (Ballantine, 35¢)

i o g ;- : ¥ : systems and components. WC Froducts are in
fairs Press, $3.25), is a synthesis of perience fighting the Luftwaffe in every production military aircraft and commercial
his previous studies on the subject,  World War II. airiner.In.many of the nation's missile programs,

Whittaker is also solving extreme {luid control

The Soviet Image of Future War, —The biography of twenty-eight-kill WHITTAKER CONTROLS: Designs and prod
. by Raymond L. Garthoff (Public Al-  American ace Bob Johnson and his ex- sireraft snd missile fiuid control systems, sub-
&

concluding that the USSR will pursue Baa, Baa, Black Sheep by Gregory problems.

any course that will not jeopardize  Boyington (Dell, 50¢) =The best-seller WHITTAKER GYRO: Leading designer and mand:

fts survival; and is preparing to fight  autobiography of Marine flyer-ace and WG facturer of electromechanical and non-elsctric

a long war while manifesting peaceful Congressional Medal of Honor winner E’ﬂ?’;::mm'Eﬂﬁi“fn’:;':l::f't;;"ﬁ‘i Sk

coexistence, in World War II, Lt. Col. Gregory | @ active in the sub-systems field with “am:";“.
"P.il[}p}"" Buyingtﬂn, | forms, Inertial guidance equipment, and auto

pilots for missiles.

Bombs in Orhit by J. Sutt Ace,
: it 7= Sutton ': MONROVIA AVIATION: Producers of precision air-

The Paperbacks

35¢)—Dramatic science fiction of a v polrigperorssart bl i oot i speeo Lo

Red Alert by Peter Bryant (Ace, manned  satellite destroying three _ products are installed on America’s principal mil-

85¢)—A gripping novel of the men of bombs which have been put in orbit fﬁ? ;;‘fsﬁmamrﬂ,f“}:;éifu‘;*;.m:mﬁ:f;"xg

SAC during the first two hours of by enemy forces. e, able air conditioning units for missile ground
World War II1. —Maj. James F. SuNpERMAN suppart purposes,

TELECOMPUTING SERVICES: Skilled in the estab-
lishment and operation of data processing cen-
ters, primarily for military and civil agencies of
the Government. At White Sands Missile Range,
TSI processes and analyzes missile test data. At}
Vandenberg AFB; this Subsidiary provides data
processing services for SAC s 1st Missile Division.

ELECTRONIC SYSTEMS: Specialists in systems

e . management, this Division also designs and man-
I B l g ufactures a wide variety of equipment in the fields
: - of electronics and nueleonics for highly classified

Military Programs. In addition, Electronic Systems
designs and produces Air Traffic Control equip-
mant for the Federal Aviation Agency.

DATA INSTRUMENTS: Leading designer and pro-
ducer of data reduction systoms for ground sup-
port and range instrumentations, Praduct line
includes shaft rotation digital equipment, decome
mutalors, and other highly complex and spocial-
ized Instruments for missile and aircraft testing,
telemelering and in-flight aperation,

ELECTRONIC COMPOMENTS: Designs and pro-
duces componants. including magnatic amplifiers,
transformers, micro-miniature relays, delay lines
and high termperature ceramic capacitors. These
reliable components are being selected for instal-
lation in many of the country's principal missile’
Bnd Space programs.

COOK BATTERIES: Designers and manufacturers
of automatically and manually activated sHver
zinc batteries for specialized missile application.

For the complete story of Whittoker Controls engineering, testing and :r::: d:“’“:’"'" por “""'“T:"‘“"'i‘d‘; u";f’""flﬂf
: . s [y L -
production capabilities, write for your copy of our facilities brochure, pmd“m"m""t :n“'“‘d".;:‘ “;" ;""‘r ;.".‘;’”:r::
apparatus,

WHITTAKER CONTROLS Divisionof TELECOMPUTING
CORPORATION

915 North Citrus Avenue O Los Angeles, California
Los Angeles 38, California ,,a"\{ a ; ; h : :
Phone: HOlly: 1 40181 (& ] Telecomputing Corporation is a unique combina-

WHITTAKER CONTROLS tion of n?refu_ll}r _integratad arganizra}ionu. Itis
“Tim P—Pﬂzlmen Hel.iuilt'ﬁlf}.' in .Fue!. Pneumatic and Hydraulic Fluid Controls and Systems.” Eﬁ%x‘:‘ mﬁ:‘;ﬁiﬂﬁ%ﬁ? sjlb“l“ﬁ';rgcrmf:f
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32 years of experience ... unequalled crafts-
manship spell unchallenged leadership in the
design and production of precision flight
instruments, automatic celestial navigation,
electromechanical, and avionic systems for
the aviation industry.

There's a Kollsman instrument aboard almost
every known aircraft. Proof of dependability.
Proof of craftsmanship. Proof of acceptance in
a field which can't tinker with chance. Kollsman
engineering and manufacturing complexes pro-
duce precision instruments, flight systems,
missile modules, and ground support equip-
ments of unmatched excellence. Kollsman leads
the world in automatic celestial navigation sys-
tems. More than three decades of Kollsman spe-
cialization serve as a springboard to the stars.

If it flies
it relies on kollsman

Astro trackers

Automatic astro compass

Air data computers

Electromechanical systems

Missile components & systems

Jet engine instruments

Flight instruments

Kollsman Integrated Flight Instrument System

Optical systems & components

"
i

~

Doppler computation systems

||!I

Sextants (periscopic—handheld—photoelectric)

I
i

Pressure-sensitive controls

Flight simulator instruments

Laboratory test instruments

rl““l

For a complete detailed list of Kollsman products,
P send for illustrated Product List.

kollsman uisumes

808 45th Avesme, Eimborst, Mew York - Cleadels, California
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Used with a ground botlle, two units on
a B-52 could save from 51 to 317 pounds
over comparable combustion systems,

New Hi=-Lo starter system permits
drastic weight and cost savings

Hamilton Standard’s new Hi-Lo starter, designed to
operate on either high- or low-pressure air, introduces a
tremendous improvement over combustion systems . . .
in airborne system weight . .. installation and opera-
tional costs...and practically every other factor as-
sociated with jet engine starter systems.

Basic Design is Simple. The system employs a conven-
tional Hamilton Standard MB-10 pneumatic starter,
high- and low-pressure valve, and associated ducting. It
is rated to start any version of J-57, J-75 or J-79 engines
and operates on air from small ground or air-borne bot-
tles, cross-bleed, and standard MC-1A or MC-11 carts.

Permits Drastic Cost Savings. The simplicity of the Hi-Lo
system and its logistics makes possible tremendous sav-

ings in installation and operational costs over combus-
tion starter systems.

Gives Twice as Many Starts Before Overhaul, Because
the new Hi-Lo system works on cool air, it has a much
longer service life than combustion starter systems and
actually provides up to twice as many starts before
overhaul.

Safest, Most Reliable. Tests show the new Hi-Lo starter
provides the highest reliability and safety under any in-
let conditions. Even if the regulating valve and blow-out
disc fail to operate, and the system were directly sub-
jected to 3500 psi, the wheel would reach approximately
half its burst speed —about the same as the free-running
speed permissible under actual cross-bleed conditions.
In addition, cool-air operation eliminates all risk of fire.

Complete technical dato available on request,

HAMILTON STANDARD

DIVISION OF UNITED AIRCRAFT CORPORATION
WINDSOR LOCKS, CONNECTICUT
Ervironmental Conditioning Systems = Engine & Flight Controls = Electronics » Ground Support Equipment = Hydraulics = Starters = Propellers




Force citations. As a matter of aca-

demic interest to veterans, and as
a possible reference source for do-it-
yourself fans in the service, allow me
to share the small stock of wordy wis-
dom I gathered while I was manning
my Pentagon pen.

Shortly after I took up my Wash-
ington assignment, a total innocent in
the citation field, I noticed that a simi-
larity of line marked most awards, I
became conscious of the repetition of
such adjectives as “exemplary,” “dis-
tinguished,” “praiseworthy,” “immeas-
urable.” A certain felicity of expres-
sion was prominent in the citations
accompanying the richer plums. Lit-
erary zeal and nimbleness of pen evi-
dently had something to do with the
rank of the prize,

One day, in recommending a Com-
mendation Ribbon, 1 made a startling
discovery. 1 blue-penciled the phrase
“untiring efforts to expedite” and sub-
stituted “utter disregard of personal
time and effort.” To my amazement,
the paper came back authorizing the
Legion of Merit, considerably higher
in the scale of military medals. My
words increased the merit of the re-
cipient—and my work was obviously
cut out for me.

From that point on, my career in
Air Force letters was at last assured.
I began to develop a versatility of
phrase that since, in like manner, has
weighted martial chests with every
metallic decoration short of an iron
lung.

One of my early lessons was the dis-
covery that the time-worn phrase “a
job well done,” although adequate for
denoting a capable performance, is
banal, and useful only for bestowing
faint praise. In the hands of the crafts-
man, it becomes “a mission pushed to
a glorious conclusion.” As such, it
eamns at least a Bronze Star.

Embellishing this even further, one
might possibly rate the rare Distin-
guished Service Medal. Only an unim-
aginative dullard would proffer a piece
of bronze after a man:

“donning the gauntlet of defiance

in the face of almost insurmount-

able obstacles, saw the mission
pushed to a glorious conclusion.”

Of course, a certain amount of com-
mon sense is necessary to avoid trite-
ness, and this is occasionally de-
manded in the Pentagon. Ordinarily,
repetition will never be noticed as the
flood of citations rises through the
chain of command to the rarefied
heights of executive decision. How-
ever, ong must always be ready with
a substitute phrase, It has been my ob-
servation that a regular culling of ad-
vertisements in magazines and news-

{Continued on follomwing page)

|"L-'E got a secret. I used to write Air
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How volleys of verbosity—deftly invented by a vocal
vagabond on voyages of vagaries—can invert
verisimilitude and invest even villains

with veneers of valer . . .

HEROES MADE
TO ORDER
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HEROES MADE TO ORDER

papers will provide abundant new
material from which to form per-
suasive copy.

Seldom does research afford keener
intellectual pleasure tham the dis-
covery of such useful words of one’s
craft as, say, “fountainhead,” “tenac-
ious,” or “estimable.” Their rarity in
military phraseology adds to their
value in citations. It is excellent prac-
tice to combine them into stirring sen-
tences, selecting, of course, the more
exotic and descriptive verbs as modi-
fiers. These samples are always good:
“syncretize,” “vouchsafe,” “consum-
mate.”

A blend of the above selections
makes a typical paragraph which is
ready for instant use in almost any
situation;

“As the fountainhead of a tena-

cious effort to syncretize the

various factions, he vouchsafed

excellent authority for their employ-
ment, it is well to recognize that an
absurd prejudice exists against pro-
nouns in other than the third person,
singular. Any wording that might im-
ply the existence of a contributory
party to the cited incident lessens the
chances of approval, Unless germane
to the issue, nothing must be con-
tained in the citation that could im-
pair the “oneness” of the service de-
scribed.

As in all trades, a trick, T discov-
ered, was profitable. 1 observed that
certain words, like rabbits, would pro-
duce results when mated Fequently.
“All” and “out”; “unflagging” and “en-
thusiasm”; “example” and “junior”;
these are always reliable. Note how
happily they couple in this sentence
from my “all-purpose” file:

“His all-out support and unflag-

ging enthusiasm set an inspiring

inestimable support in consum-

mating the mission.”

{For some reason unknown to me,
recurrence of the word, “mission,”
seems not to violate the rule against
too frequent repetiion. In the Air
Force, the term seems to exert almost
a mesmerizing effect. I have even
seen documents returned for its inclu-
sion in place of such synonyms as
“job,” “project,” and even “operation.”
The occasional use of the adjective,
as in “assigned mission,” is highly
recommended. )

Sometimes, by trying too hard, the
writer becomes intoxicated with exu-
berant verbiage. This must be guarded
against. Initial attempts, though rarely
worthy of being dashed off to higher
headquarters, should be sedulously
preserved against the day when the
creative struggle becomes too much.
In this connection, I have found a
notebook to be a valuable aid in com-
piling lists of the more striking adjec-
tives and alluring sentences. Such a
file is also helpful when replying to
letters of inquiry and for progress re-
ports,

The use of certain words requires
a little eaution, Though there may be
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EmmpIE for his junior officers and

airmen.

Another useful stratagem to the
citation writer, as to the poet, is “apt
alliteration’s artful aid.” Here, we
string together a number of words be-
ginning with the same letter. More
than a few of our modern knights
errant in Air Force blue owe the vivid-
ness of their tunics to this literary de-
vice. For a long time 1 have made free
use of it, and it never fails to arouse
enthusiastic approval.

The uninitiated can scarcely im-
agine the effect of this assonance on
reviewing boards. It is wisest never
to underestimate its value, It takes an
old Pentagon hand to truly appreciate
this accolade to a long-suffering con-
tract negotiator overdue for recog-
nition:

“Despite dull tedious duty with
defense industry, he dealt a death-
blow to the deadlocked drafts-
men through his dedicated de-
termination to discharge the
decrees of the Defense Depart-
ment.”

Only after that particular recom-
mendation for a Legion of Merit won
approval did I summon nerve to sub-

CONTINUED

mit another for a higher award, This
time the attempt was in support of
a harried Comptroller serving man-
fully in an office on La Salle Street,
Chicago.

“His faith in the fight for free-

dom and for fatherland never

faltered, though Fate had fore-
destined him for fiduciary func-
tions far from the fighting front.”

Success in efforts like these is heart-
ening. Encouraged to the point of
recklessness, I experimented with the
adroit insertion, now and then, of bits
of old English poetry. I was on fairly
safe ground here, for in the higher
echelons of the Air Force, there exists
an affinity for British culture.

Observe the eftect in the following
admirable lines from Scott used as an
introductory testimonial citing a colo-
nel who happened to have missed the
shooting war:

“It were, 1 ween, a bootless task

to tell

How here, of yore, in sooth, a

foeman fell.”

A judicial sprinkling of these, like
nutmeg on a toddy, imparts a quaint,
old-fashioned flavor to one's prose,
making up for want of truth or sense.

Of equal value, are words melo-
dious in sound or poetical in sugges-
tion, like “melapcholy,” “ultimate,”
“romance,” “magnificence,” and so on.
Freely used, they throw an aura of
glamor over the imagination and hall
thought, one of the chief aims of cita-
tions nowadays:

“He faced squarely up to the

melancholy prospect of ultimate

transition from the romance of
piloted aircraft to the mechanical
magnificence of spaceships.”

The successful citation, it should be
remembered, never calls a spade a
spade. A statement of plain fact is ob-
jectionable, and one must resort to
roundabout expressions, For example,
if a man has a hot temper and is
known as a slave driver, he is best
cited for being:

“fired with a white-hot enthusi-

asm for the job at hand to the

extent of instilling increased zeal
and unspoken awe among his as-
sociates.”

His colleague, the haughty lone
wolf, who refuses to mingle with sub-
grdinates, can always be written up for

is:

“dignified aloofness, marked with

the calmness of judicial detach-

ment.”

For similar reasons, language which
might tend to detract must be serupu-
lously avoided. This might seem an

{Continued on page 117)
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the world’
longest
screwdriver

MOVES JET FUEL TRIMMING
TO COCKPIT

Now only 1 man—instead of 3—trims fuel controls
of all jet engines ... faster...with greater accuracy...
without hazard...all by remote control!

Eliminates exposure to dangerous noise and heat
when trimming at the engine.

EXCLUSIVE LEAR REMOTE CONTROL JET ENGINE FUEL TRIMMER SYSTEM

HOW IT WORKS

In & matter of seconds, a servo-
adapter combination is clamped
directly to the fuel control on the
engine to be adjusted. This servo-
adapter is attached to a remote
controller (usnally in the cockpit)
by means of an electrical cable.
Thus one man can make all

idle, military power and water
injection adjustments,

LEAR

ELECTROMECHANICAL DIVISION
Specializing in actuating components
and contro svatems — electro-
mechanical, hydranlic, pneumatic.
110 lonia Ave. N.W.

Grand Rapids 2, Mich.




BY CATERPILLAR

Calibration of the delicate electronic system of
an .'.!I.:.]-'d-"' "“‘!"‘;itf.\ ]'E}{E“il'!‘i‘ d I]l.:l!'t.'l.i.l]i|I I]U'I’\ er source

H‘El}l H]Il]‘-llil“}.' accurate i‘HI!IlI:'[I.E Hf \'l'll[j_'l,gr_".

I]:‘a'n'-'ll-l'ullf-_‘:f.‘ [L':ii'kii]g stations need a power
:_&uppl}' that can be t]l!‘l]["mlt‘.ti upon in any emer-
gency.

Both requirements are met by Caterpillar
Diesel Electric Sets. Caterpillar Diesel Engines
in these sets are extremely efficient 4-cycle en-
gines which operate on any fuel from JP-4
through No. 2 furnace oil. They start easily,
pick up load quickly and can be maintained and
operated by unskilled personnel. Parts—and
service—are available all over the Free World.

These are some of the reasons why you will

see =0 many Caterpillar Electric Sets used for
primary and standby power at our missile bases
and other military establishments. They are
used to .-'u|1;ﬂ_u power for testing, for starting jet
engines, for radar warning systems, for lighting,
heating and other base living facilities,
Free booklet. Get the full story on the advan-
tages of l:ul{'t']li“;ﬂ' Diesel Electric Sets. Write
to Engine Division, Caterpillar Tractor Co.,
Peoria, Nlinois, 1. S. A,

Catergiliar sad Cal sre Registored Trademaria of Caberpillar Teeclof Ca

engine THEY DEPEND ON CAT DIESEL POWER TO
(e X o RNV VAN o KEEP AIR FORCE ATLAS MISSILE ON TARGET

' e "T}-

At Edwards Air Force Base in California, power for testing the
precision electronic control circuits of the Atlos missile is supplied
by twe Cat D375 Diesel Electric Sets. They meet the triple re-
guirement of peortability, dependability ond accurate control.

JET AS5S5IS5T. Caterpillar Portable Elec- ALONE. Without benefit of people to look ENDURAMCE. At Air Force Bases in the
tric Sets supply dependable power for after them, Cat Electric Sets furnish power  Atlantic, Cat Electric Sets have run over
starting jet engines and for calibrating for gap filler sites in our mircraft warning 20,000 hours without overhaul, while
control systems. system. They are used at larger bases, too. supplying 48,000 kwh a month.
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CONTINUED

obvious caution, but occasionally the
temptation to record human foibles
becomes too much. This is most often
apt to happen when the person in line
for honors is known to the writer, A
little ambiguity will usually save the
day.

I was once asked to prepare some
words of praise for a commander on
the occasion of his retirement. The
Old Man had made no more than a
dozen visits to his headquarters dur-
ing his final year and was virtually a
stranger to his staff. However, and
may the Lord forgive me:

"His complete disregard of duty

hours and personal expenditure of

time and effort inspired his staff
to-a more vigorous pursuit of the
unit’s assigned mission.”

The old soldier proudly marched
into retirement wearing the Commen-
dation Ribbon. Not much perhaps,
after thirty years: but, in this case,
overpayment,

This temptation to dabble in the
double-entendre is a dangerous pro-
ceeding, but it produces a heady thrill.
Its pursuit should be reserved for the
adept practitioner.

There are bound to be disappoint-
ments in the work, of course. Ocea-
sionally, a recommendation for an
award may bounee. Insults like these
miust be accepted as the ordinary lot
of the genius. They usually spur a man
on to greater efforts. Perseverance will
ultimately win, though it may not de-
serve, success. This is a theory that I
have not yet been able to prove, but
the attempt continues.

Recently, 1 concluded that long
service in this field had nurtured some
latent envy in my heart. Each time
some innovation in technique proved
sure, 1 was tempted to try it on my-
self. Words that had won awards for
others, 1 felt, could hardly fail for me.
I had about decided on a bit of hanky-
panky in seeking recognition when I

Readerswill recall
Gerald Harty's
light touch in
“Flight of the
Blue Beetle,™
which appeared
on these pages in
May 1958. A com-
bat veteran of
World War II, he [ater knew well the
world of military public relations in
the Pentagon and with SAC, prior to
leaving the Air Foree in 1958, Now
living in Tampa, Fla., Mr. Harty is a
free-lance writer. He notifies us that
he will be soon off on a trip that will
take him to Saudi Arabia,
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learned that my chief had entered my
name for commendation.

Eagerly, 1 offered to polish up a
phrase or two in the hopes of earning
at least a Legion of Merit. The chief
demurred but 1 won my plea, and I
gave it all 1 had. I should have held
back on the poetry. I'm afraid it tipped
my hand. The papers came back noted,
in verse, from the upper realms:

“We must aver that in this fight,

Where every aim is high,

You might have won except, we

feel,

Your finger's in the piel”"—Exp

Camvennanal Jet

I.F.R. HOO

The Modern Method of Simulated In-
strument Flight for Conventional or Jet

Type Alrcraft . . . ... .. $16.00
FRANCIS AVIATION
Bax 79 USA Laming, Blich,

CRIPPLED CHILDREN

EASTER SEALg

fight crippling

on three fronts
1-TREATMENT
2-RESEARCH
3-EDUCATION

Send your gift today!

National Society
for Crippled Children
and Adults
2023 W, Ogden Ave.
Chicago 12, 111,

HAVE YOU HEARD
OF “FACILITY X7

Almeost two and a half vears ago,

Grand Central Rocket Co. dispatched

a letter to the Ordnance Ammunition

Command of the United States Army,

proposing that we might be of help

on an arsenal solid propellant produc-

tion program which

the Army was at that

: moment considering.

The need for this pro-

gram—labeled “Facil-

ity X"—was indicated

< by the technological

trend toward the more-economical solid

propellant missile. After considera-

tion, the Army decided to establish a

competition for conversion and opera-
tion of this facility.

As a company of 600 highly-screened
and carefully selected employees who
in eight years have built a proud na-
tional reputation for
accomplishment in the
solid propellant rocket
ficld, we approach
every challenge with
five weapons: pioneer
intelligence in solid
rocket knowledge, com-
mon-sense business judgment, enthusi-
asm, perseverance, and the American
concept of private enterprise. Qur
approach to this competition was no
different.

On December 17th, 1959, the Ordnance
Ammunition Command of the Depart-
ment of the Army announced the selec-
tion of Grand Central Rocket Co. to
establish design criteria for conversion
of an existing ordnance line at Kansas
Ordnance Plant. If the conversion of
this facility is carried to completion,
Grand Central Rocket Co. will be the
operating contractor.

We are proud of the part which we
have been selected to play in this im-
portant project, one about which you
are going to hear a great deal more.

\ Positions open for chemists, enginesrs
and solid recket production specialists,

Grand Central
scke” Co.

An Affitiate of Tennessee Gaz Tranymission Company
knd Food Machinery and Chemical Corparation

P. D Bex 111 Telephone : PYramid 3-2211
IO LA MDES, €CALIFORMIA
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This Is AFA

The Air Force Association is an independent, nonprofit airpower organization with no personal, political, or commereial
axes to grind; established January 26, 1946; incorporated February 4, 1946,

Objectives

# To assist in obtaining and maintaining adeqguate airpower for
national security and world peace. = To keep the AFA members
and the public abreast of developments in the field of aviation.

* To preserve and foster the spirit of fellowship among former
and present personnel of the United States Air Foroe,

Membership

Active Members: Individuals honorably discharged or retired
from military service who have been members of, or either as-
ed or atlached to, the USAF or its predecessor services, or
who are currently cnrolled in the Alr Force Reserve or the Air
National Guard. $6.00 per year.
Service Members [(nonvoting, nonofficeholding): Military per-
sonnel now assigned or altached to the USAF. $8.00 [ ¥ear.
Cadet Members (nonvoting, nonofficeholding): Individuals en-
rolled as Alr Force ROTC Cadets, Civil Air Patrol Cadets, or
Cadets of the US Air Foroe Academy. §3.00 per year.
Associate Members (nonvoting, nonofliceholding): Individuals
not otherwise eligible for membership who have demonstrated
their interest in furthering the aims and purposes of the Alr
Force Association. $6.00 T ¥ear,
Industrial Associates: Companies affiliating with the Air Force
tion on a nonmembership status that receive subscrip=-
tions to AIR FORCE Magazine and SPACE DIGEST, special
magazing supplements, and Industrial Service Reports.

Officers and Directors

HOWARD T, MARKEY, President, Chicago, IlIl; George D.

HARDY, Becretary, College Park, Md.; JACK B. GROSS, -
l:l.n.r:ls!:urg'. E;ca.: JULIAN B. ROSENTHAL, Chairman of
ork.

REGIONAL VICE PRESIDENTS: Ph.lllfe F. Enur%";: Mattapan,
Mass. (New England); Harry Crutcher, Jr., Dallas x. (South-
west); Willard L. Dougher Cleveland, Ohio (Great Lakes);
Dale R. Erickson, Ogden, Utah (Rnc%v Mountain); Jmﬁh L.
Hodges, Danville, Va. (Central East); Hoy J. Leffingwell, Hono-
Iulu (Facific Ocean); Robert H. Mitchell., Portland, Ore, (North=-
west); Alex G. Morphondos, Malmi, Fla. (Southeast); Chess Pizac,
81, uls, Mo, mwest;l; Edwin W. Rawlings, Minneapolis,
Minn, (North Central); Chester A. Richardson, Pittsburgh, Pa.
(Northeast); Will O, Ross, Mobile, Ala, (South Central); James C.
Snapp, Jr., San Diego, Calif, (Far West).

I CTORS: John R. Alison, Hawthorne, Calif.; Lucas V.
Beau, Washington, D, C.; Walter T. Bonney, Silver E}Er!n.g.
Md.; Roger J. Browne, New York, N. Y.; Lee Cordell, Forest
Park, Ill.; Edward P. Curtis, Rochester, N. ¥.; James R. Dem
SeY. bﬂﬂ- Diego, Calif.; James H. Doolittle, Los Angeles, Calif.;
A, Paul Fonda, Washington, D. C.; Joscph J. Foss, Sioux Falls,
5. D.; 4. Wayne Fredericks, Bronxville, N, ¥.; John P, Henebry,
Kenilworth, Iil.; Robert 5. Johnson, Woodbury, M. ¥.; Arthur
. Kelly, Los .hnge]e_li. Calif.; George C. Kenney, New York,
M. -¥. Thomas G. Lanphier, Jr., La Jolla, Calif.; W. Barton
Leach, Cambridge, Mass., Harvey J. McEay, Glendale, Calif;
John B, Montgomery, Cincinnati, Ohio.; Charles 0. Morgan, Jr.,
San Francisco, Calif.; Msgr. Willlam F. Mullally, St. Louls, Mo.;
Peter J. Schenk, Lexington, Mass.; C. B. Smith, New York, N. Y.:
Carl A, Sﬁza.l-z. Chevy Chase, Md.; Willlam W. Spruance, Wil-
mington, 1; Arthur C, Storz, Omaha, Neb.; Harold C. Stuart,
Tulsa, Okla.; James M. Trail, Boise, Idaho; Alden A. West, De-
Witt, N, ¥.; Gill Rebb Wilson, LaVerne, Callf: Leonard A. Work,
State Cuthﬁ. Pa.; Paul 8§, Zuckerman, New York, N. ¥,; Thomas
E. Cindric, National Commander, Arnold Alr Soclety, Pittsburghn,
Pa.; (ex officio); Rey. William Laird, National Chaplain, Haddon
Heights, N. J. (ex officio).

Community Leaders

ALABAMA: Brig. Gen. George R, Doster, Jr., Sumter-Smith
ANG Basze, Birmingham; John Starke, 3110 Valeria St., Mobile;
Jack Parsons, 144 Aslington Rd., Montgomery.

ALASKA: Dan Plotnick, P, 0. Box 2072, Anchorage.

ARIZONA: True W. Childs, 3237 E. Mitchell Dr., Phoenix.

CALIFORNIA: Tom Mazon, P, O. Box 330, Chico; E. R, Grantham,
728 Nevada St., Fairfield; W. A. O'Hrien, P. 0. Box 3200, Fresno;
Clarence Hanson, 646 Gth 5t., Hermosa Beach; Glenn Miller, 3827
San Anseline, Long Beach; Stanley J, Hryn, P. O, Box 1253, Mon-
terey; R. L. Painchaud, P. 0. Box 474M, Pasadena; Sydney Lowis,
20004 Fond du Lac Rd., Rolling Hills; John Silliman, JM37T Chenu,
Sacramento; Edward A, Fellle, Jr., P. O. Box 4006, San Bernardino;
George Mays, 3038 Poinsetta Dr., S5an Diego; William N. Cothran,
620 Mission St., San Franelsco: Ronald B. McDonald, 650 19th st.,
San Pedro; George Floyd, 528 W. Santa Clara, 5anta Ana; Joseph
Myers, P. 0. Box 1111, Santa Monlea; Bob Hamilton, P. O. Box
2067, Van Nuys; Lyle Whitlock, 803 8. Shasta, W. Covina.

COLORADD: Kenneth Costello, 6373 Teller 5t., Arvada; Willlam
B. Offutt, Box 1051, Colorado Springs: Pnilu%.l. Carosell, Majestie
Bldg.. Denver; Thomas C. Hausman, P. 0. Box 1143, Pueblo,

- CONNECTICUT: Laurence Cerretani, 139 Silvermine Rd., New
AnAAT.

DISTRICT OF COLUMBIA: Lucas V. Beau, 2810 Upton St., N, W.

FLORIDA: Edward L. Hurlburt, 1152 Cleveland St., Clearwater;
Clff Mayfield, 5418 Oliver St., N., Jacksonville; Ted Koschler,
10803 N. E. 0th Ave., Miaml; Arthur Welling, 2600 N.W. 5th Ave.,
Wilton Manors.

GEORGIA. John T. Allan, 850 Hurt Bidg, Atlanta; Phillips D.
Hamilton. 146 E. 5ith St., Savannah,
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HAWAII: Roy J. Lefingwell, 116 S. King St., Honolulu,

IDAHO: Willlam Bozman, Box 1098, Boise, Ralph E. Funke, 508
2d St,, Cosur d'Alene; Robert E, Scott, 813 Maplewood Dr., Idaho
Falls,

ILLINOIS: Donald Clute, 421 Cooper Ave. Elgin; Harold Car-
son, 841 Lawton Ave, Oak Lawn (Chicago Area); Ross Merritt,
2105 Washington 5., Waunkegan,

INDIANA: Ben J. Barrett, 433 Trevor St, Brownsburg.

IOWA: Dwaine Lighter, Box 384, Algona; Dr. C. H. Johnston,
C‘ml. Grand Ave., Des Molnes; Ken Kalahar, P. O. Box B84, Mason

Ly,

KANSAS: Henry Farha, Jr., 230 N. Green, Wichita.

LOUISIANA: Vane T. Wilson, Box 7513, LSU, Balon Bouge;
Neill M. Kivett, 13 Ave, I, Bogalousa; John K. Moore, 1818 dth
St, Harvey; Walter Kay, Jr., 1707 Broadmoor Dr., Lake Charles;
Myron Lowell, 738 Homestead Ave.. Metairie; W. E. GifThorn, 117
Leo Ave., Shreveport.

AHHAE:‘L;‘L&HBD: ﬁmﬂi. E“u.tl."llz:;lﬁt.'Id1 Box 3725, Baltimore; George

. Ha er, BoX erstowin.

MASSACHUSETTS: Joseph E. Assaf, 130 Turtle Pond Pkwy.
Hyde Park; H-,-nr'_-‘: J. Hurley, 15 Fairbanks Rd., l.u;jrutug
Samuel D. 'Wade, P. O. Box 185, Lexington; Edward Tufts,
Oak St., Marblehead; Nicholas P. Murrim% Jr., 2 Winbrough
Et., Mattapan; Herbert E. Maguire, 92 Fern Rd.. Medford: Alfred
H. Cola, 1562 Main 5t., S;P-trn field; Honald Groleau, 48 Sania
Barbara St, Springfield; R Gerald LaChance, 5 Monica St,
Taunton; Joseph A. Ruseckas, 19 Housatoniec 5t.. Worcester.

MICHIGAXN: Deland H, Davis, 221 Summer, Battle Creek; Fred
Bonjour, 1478 Larkmoor Blvd., Berkley: R. G, Saltsman, 2038
Larchlea, Birmingham: Jerome Green, Parklawn, Oak Park
(Detroit Area): Harold Schaffer, 2208 Barstow, Lansing; Paul
Schmelzer, 22500 O'Connor, St. Clair Shores.

MINNESOTA: W, K. Wennberg, 4 Carlson. Duluth; Edwin
Kube, 5353 29th Ave. 5. Minneapolis; Russell Thompson, 2834 N.
Griggs St., 5t. Paul

MISSOURI: A. L. Hillix, 450 W. 515t S5t., Kansas City; Sterling
Thompson, 8233 Paramouni, 5t Louls,

NEBRASKA: Walter I Black, 3615 8. 37th 5t., Lincoln; Lloyd
Grimm, 5103 Hamilton 5t. Omaha.

NEVADA: Barney Rawlings, Convention Center, Las Vegas,

NEW JERSEY: Tom Gagen, 512 Garfield Ave., Avon; Morris H.
Blum, 452 Central Ave.. E. Orange; William Bromirski, 221 Warren
8t., Jersey Clty; John F. Russo, 471 3d 5t., Palisades Park; Lloyd
Melson, ® Grand Ave., Park Il.ldgr Nathan Lane, 135 E. 32d 51,
Paterson; Italo Quinto, Box 308, 'I'.-frlil'lg.

NEW MEXICO: Arthur Abernathy, Jr., 1308 Filipino, Alamo-
gordo; John Johnston, 1219 Hermosa Dr,, 5. E., Albuquerque.

NEW YOJIK: Earle Ribero, 257 Delaware Ave., Delmar, (Albany
Area); James Lynett, 725 Brighton Rd., Tonawanda, (Buffalo
Area); Fred Monsees, 62 Oakland Ave., Lynbrook, (NYC Metro-
politan Area); Gordon Thiel, 333 Stanton Ave. Syracuse,

NORTH CAROLINA: R. P. Woodson, III, 2513 Anderson Dr.,
Raleigh.

OHIO: Clyde Haught, 2274 11th 5t., Akron; Herbert L. Bryant,
12 th St., Canton; John A. Repasy, 3628 Lansdowne Ave. Cin-
cinnati; Ray Saks, 2823 Sulgrave Rd., Cleveland; Morris Hibbler,
1912 Hazel Ave. Dayton; Herb Your, 2633 104th 5t., Toledo.

OELAHOMA: W. G. Fenity, 430 5. Van Buren, Enid; Robert
Durkee, 22¢ W. Eubands, Oklahoma City.

OREGON: Clyde Hilley, 2141 N. E. 23d Ave., Portland,

PEN:{SIL\-‘A}NIA\: John Malay, 462 Maplewood Ave., Ambridge;
Roger Ellis;, P, 0. Box 1001, Erie; David Lenker, TT00 Sunset Dr.,
Harrishurg; Phillip Halfpenny, P. 0. Box 103, Lewistown; Sally
F. Downing, 417 5. #4th 5t. Philadelphia; John H. Kruper, Box
15044, Pittsburgh; George M, Keilser, 21 Bo. 2ist St Pottsville;
J. J. Kapitanoff, 1000 N. Atherton 5t., 5State Collége; Joséph
Chaneler. Willow Grove NAB, Willow Grove,

RHODE ISLAND: M. A. Tropea, Industrial Bank Bldg., Provi-
d

EICE.
S0UTH DAKOTA: Rex Wallz, 804 Tth St., Brookings; Duane L.
Corning, Joe Foss Fleld, Sloux Falls.

TENNESSEE: L. W. Frierson, IIl, Hamilton National Bank Bldg.,
Knoxville; Jerred Blanchard, 1230 Commerce Title Bldg,, Mem-
phis; James W. Rich, 3022 23d Ave. 5., Nashville.

TEXAS: Frank J. Storm, Jr., Box 1883, Amarillo; James M.

. Box 35404, Airlawn Sta., Dallas; Bob A. Roberts, 2803 N.
Farzamora 3t., San Antondo.

UTAH: Joseph Sullivan. 101 E. 470 No., Bountifnl; Charles
Lemay, P. 0. Box 42, Clearfield; Leroy Crossley, 4060 Porter
Ave,, Ogden,

VIRGINIA: Robert Patterson, P. O. Box 573, Alexandria; William
MeCall, Jr., 6007 27th Rd., S50.. Arlington; Roy H. Hﬂdges. Jr., 1587
Marshall St., South Boston; Arthur E. Stump, Jr., Box B41, Lynch=-
burg; Robert W. Love, P. O. Box 2021, Norfolk; John Ogden, Jr.,

Ellwood Ave., Richmond.

WASHINGTON: Arthur Logan, 6803 54th, N. E., Seattle; Roy F.
Hanney, Cooper-George Bldg., Spokane,

WISCONSIN: Merrill H. Guerin, 504 Franklin, DePere; Gary
Ortmann, 210 5. Logan Ave., Milwankee.

Mational Heodquarters Stoff

Executive Director: James H. Straubel; Adminlstrative Director:
John Q. Gray, Organization Director: Gus Duda: Director of
Industrial Relations: Siephen Al Rytl.u;a Convention Manager:
William A, Belanger; bit BManager: Robert C. Strabell; Di-
rector of Awvcount ﬁ: Muriel MNorris; Director of Insurance Pro-
rams: Richmond M, K&mh Production Manager: Herbert B.
lish; HResearch Manager: Hazel Holmes.
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TACTICAL

*
CRIMEA

1854

COMMUNICATIONS:

« s« Forward tha Light Brigade! «« - Cannon to right of tham,

Charge for the guns!" he said. Cannon to loft of tham,

Into the valley of Death Cannon behind them
Rode the six hundred. Volley'd and thunder'd;

Storm'd at with shot and shail,
ro o Was there a man dismay'd? ‘While horse and haro faell,

Not tho' the soldier know They that had fought so well
Someone had blunder'd. Came thro' the jaws of Death ...
Theirs not to make reply, o« All that was left of them,

Thelrs not to reasan why, Laft of slx hundrad.

Thelrs but to do or die.
into the valley of Death 1 N
Fode the six hundred. ALFRED LORD TENNYSON

RICHARD CATON WOODVILLE.JR, “Charge of tha Light Brigade.” Parker Gallery. London

Blundering tactical command in this age of guick-reaction military operations may not be similarly
immorialized. Today, instantaneous and completely reliable Electronic Communications, bath voice
and facitical data link, provide the continuous two-way infeliigence that precludes the blunders
which sealed the fate of the Light Brigade.

ECI is proud to play an important part in insuring that such Electronic Communications exist
for our defense in space, airborne and surface rofes. with the crealion of systems such as its fully
integrated Model 28, 7 KW UHF Communication equipment, capable of inclusion in advanced
Tactical Data Systems, as well as in airborne applications and in the nation’s continually expand-
ing systems of Early Warning.

Cne of A

aaries of
advartisemants
depicting
histaric
Ingidents

in military
communications
through

the ages

Regional Offices:

LECTRONIC
OMMUNICATIONS

NC.

5S¢, Petersburg, Florida

Specialists in Systems Development, Advanced Veice and Data Link Comm 1
Countermeasures, Secure Communicaltions and Related Equipmant

Washingfon, D.C., Telerboro, N.J., Boston, Mass., Dayton, O., Dalias, Téx., No. Hollywood, Calif.




The world’s fastest all-weather

interceptor, bomber, and jet passenger
plane, have SOMETHING IN COMMON
-they’re all built by Convair!

CONVAIR
~omvsion or GENERAL DYNAMICS CORPORATION




