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STEPS IN THE RACE TO OUTER SPA

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 ane shown here will
bring their crews safely back to earth.

Here is the operational sequence of an
escape In space;

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

2. At the “Abandon Shig" signal, low-
uawer.RATO-:;-peIauncl:mgrccke:s blast
the sealed capsule from the threatened
Station (upper right illustration).

.
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3. Acting on orders from an astrogational
computer, the retro-rockets check the
capsule’s speed and break it out of orbit.
(Foreground. Note 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.

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

6. The capsule lands in a predetermined

3€a rescue area, and a ring of flotation
bag:—;mftam.Aramab:oarjcaststlmcran':,
location, and a bright sunshade serves as
a visual and radar target for rescuers.

—

ARMEZ, now providing the inertial
Buidance system for the ATLAS ICEBM
and engaged in advanced research and
development, is in the vanguard of the
race to outer space. For this effort,
AARAMEA needs scientists and Enginears
experienced in astronautics. sSET,
Garden City, New York. A Division of
American Bosch Arma Corporation.

AMERICAN BOSCH ARMA CORPORATION




FROM REST TO READY....LESS THAN A MINUTE

® Below deck, missiles are stored naked, stripped of stubby wings. But in less than 60 seconds they're
assembled, loaded and fired, thanks to automation. ® Take this concept — develop the idea into today’s
mighty missile systems. Vitro did: its technical staff helped the Bureau of Naval Weapons design fully-
automated missile handling and launching systems — ones now used aboard frigates, cruisers and carriers
armed with fast, ship-launched Terrier and Talos missiles. ® Vitro scientists and engineers went right to
work during basic ship design — providing space needed for automatic storage and handling. Beyond this,

Vitro takes ideas and develops actual systems for feasibility testing.

Vitro

VITRO LABORATORIES, Division of Vitro Corporation of America/SILVER SPRING, MD.* WEST ORAMNGE, M.J.« EGLIN AFB, FLA.
SCIENTIETS AND ENGINLERS: JOIN THIS TEAM




POLARIS: Morthrop's Datico checks
out Polaris 2t all levels of malmte-
nance and cperation,

SKYBOLT: Guidance and mavigation MERCURY: The Northrop landing sys-
systems are being developed by Hor- tem is designed to bring the Mer-
throp for this néw and Bighly secret cury asfronsul down safely.
air-latznched ballistic missile.

Northrop is now active in more

X-15: Nerthrop produces Q-Ball, the
itight angle sensor for safe re-eniry
ol X-15 and other aerospace vehicles

AERODYMAMICS: Morthrop's Laminar TITAN: Northrop suppiles complete
Flow Conirol technigue is designed technical and indusirial management
to greatly Increase aircraft range, flex- to activale the T-2 Titan missile base.

ibility, casgo and passenger capacity.

Northrop Corporation, Beverly Hills, California « Divisions: Norair, Nortronics, Radioplane, Northrop International




HAWK: Morthrop produces airframe
components, ground handling and
lagnching equipment for this air de-
fense missile

COMMUNICATIONS: Northrop designs T-38: World's first suparsonic twin-
the trans-Pacific Scatter Commani- put trainer s bisilt by MNorthrop for
calions Nelwork and other world- I8 United States Alr Force.

wide communication systems far

0.5, and free world goveraments,

than 70 important programs

TARGET MISSILES: Worthrop has pro- COMMERCIAL METAL PRODUCTS: Nor-
duced more than 50,000 electroni- throp produces sluminum  architec-
cally- controlled serial targets, amd tural shapes far many Important
survedlignce drones. industrial and commercial buildings,

Subsidiaries: Page Communications Engineers, Inc., Acme Metal Molding Company.

SPACE RESEARCH: Northrop's accel.
erated Epace research programs
reach inlo such advamced areas as
maneuverability, rendervous, space
vehlcle maintenance, space probes,
angd the sarvival of men in space
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Latest Experimental Meteorological Satellite on Course,

CIRCULAR ORBIT

Thanks to Bell Scientists— to Aid in Weather Forecasting

TlI'F. pay of operational weather satellites
is one step closer with the orbiting of the
MNational Aeronautics and Space Admin-
istration’s Tiros IL

An on-the-job, working satellite, the
TV-equipped Tiros 11 will take pictures
of cloud cover and transmit them to earth
for limited, experimental use in fore-
casting weather.

But despite its many instruments— 'V
cameras, tape recorders, solar cells and
antennas— L iros II would not be as use-
Ful if it were not in a nearly perfect
circular orbit, made possible in large
measure by the Bell Telephone Com-
mand Guidance System.

To provide accurate weather data, the
satellite must be at an almost uniform

BELL

distance from the earth at all times. Tiros
II's orbit varies within extremely narrow
limits as it constantly circles the earth,

Our Command Guidance System for
the Tiros launching vehicle is a result
of research and dt.:'rE]':]P!'l'Lﬂnt by Bell
Telephone Laboratories and production
by Western Electric. This amazingly
accurate svstem has scored many other
successes in America’s space program.

It has guided the successful Air Force
Titan ICBM frings, and it helped make
possible the first nose cone recoverics
after flights of ICBM range. It also
guided NASA's Tiros I and Echo [ into
their carefully planned orbits, and will
be used in other forthcoming space probes
and satellite launchings.

TELEPHONE SYSTEM

This Command Guidance System is
one of 2 number of ways the He!f System
is participating in the nation’s space
effort. The skills and knowledge called
for in this pioneering activity are im-
portant assets in the country’s defense.

More than 9000 solar cells—an invention of
the Bell System—ring Tiros Il and provide
power for its instruments.
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...WHERE CAPABILITY HAS MANY FACES

Expanding the frontiers of knowledge through basic research is the
business of the Boeing Scientific Research Laboratories, left. Here
Boeing scientists are at work in the fields of solid state physics, flight
* sciences, advanced mathematics, plasma physics and geo-astrophysies.

SPACE GLIDER. Artist's concept shows Dyna Soar
manned space glider perched atop modified Titan ICBM
for launching. In space, the glider and booster would
separate, leaving Dyna Soar vehicle in piloted, near-or-
bital flight. Pilot could later glide to conventional landing
at a selected base, Dyna Soar is being developed by the
U. 8. Air Force in cooperation with NASA, with Boeing
as prime contractor for both the system and the glider.

JET AIRCRAFT, MIS3ILES, NELICOMTERS, GAS - TURBINE ENGIXES,

FUTURE SKYLINER. Boeing, builder of famous 707,
America’s first jet airliner, has long been at work on
next generation of aerial transports, which could look
like the Boeing design pictured above. Supersonic jet-
liners, probably a decade away, could have speed in
neighborhood of 2,000 miles an hour. Flight time, from
Paris to New York, would be about two and a half hours!

SHOCK TUBE. Industry’'s most powerful shock tube,
designed and built by Boeing Scientific Research Labo-
ratories scientists, creates shock waves which begin
at 300 times speed of sound, then collide in tube at
“slowed" rate of 80 times speed of sound. Gas tempera-
ture within the tube reaches approximately one million
degrees, Studies could be important in developing effec-
tive ion and plasma-propulsion systems for use in space.

BOEING

WEAPOX - BYSTEM  MANAGEMENT. SPACE - FLIGHT VEHICLER AND SYSTEME,




_An Editorial
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John F. Looshrock

EDITOR, AIR FORCE/SPACE DIGEST MAGAIINE

I T'S only human nature, we suppose, when beset with
§ problems to which one cannot find an easy answer,

to lash out at handy targets, innocent though they
may be,

It’s a little like the man who, after a bad day at the
office, comes home to quarrel with his wife, spank his
kids, and kick the dog.

The psychiatrists may find this understandable, even
condonable, in the case of an individual. In the case of
a supposedly mature government, we find it inexeus-
able.

Yet that is about the way the government of the
United States has attacked the so-called imbalance in
gold payments—by striking, not at the causes in any
meaningful way, but at those who cannot strike back—
the men and women of the armed services and their
dependents.

We see no reason why the recent directive drasH-
cally reducing the number of service dependents over-
seas should be implemented at all—at least not for the
present—until the incoming Administration has had a
chance to take a hard look at its inherited gold-plated
headache. After all, action on the unfavorable ratio in
the flow of gold had waited two years and more for a
concrete step to be taken toward a solution. And then
the wrong step was taken. Surely a wait of one or two
more monthe"will not make or break the bank at Fort
Knox.

Our investigation has firmly convinced us that the
action was precipitous, ill-advised, discriminating in
its effects, and is contributing substantially little toward
solving the problem. All that has been accomplished to
date, in our estimation, is a punishing blow at the
morale and confidence of the professional career force
charged with translating the billions this nation has
spent—and intends to spend—on hardware, bases, and
alliances into the kind of force an implacable enemy
understands.

All this is not to underestimate the gold-flow prob-
lem. But the problem is a national one and should be
borne by the entire nation, not by the relatively few in
uniform who are already sacrificing much in pursuing
their chosen careers.

As we can determine, the facts behind the depend-
ents’ directive do not support either its issuance or its
immediate implementation. Let’s take a look at the
background.

The gold crisis has been two years and more in the
making. Very simply, more dollars have been flowing
out of the country, in payments and investments, than
have been flowing back, particularly from the pros-
perous hard-currency countries of Western Europe.
The trend can be slowed, even reversed in many ways
—all of which add up to reducing the expenditures or

investment of American dollars in hard-currency coun-
tries abroad.

One way is to require our prosperous allies to assume
more of the financial burden of their own defenses.
Another is to restrict the number of dollars our tourists
can spend abroad. Still another is to reduce our forces
overseas, including dependents. Another is to pursue
a vigorous “buy-American” program, including meas-
ures to make American products more competitive in
price with goods from abroad. Another is to reduce
outright foreign aid. Another is to reduce the numbers
of nonmilitary government families abroad under the
aegis of such agencies as the Department of State, the
United States Information Agency, ete. Another is to
restrict the flow of American dollars into foreign in-
vestments that hold out the promise of higher profits
than the same money invested here at home.

We hold no degrees in economics. Nor do we pre-
tend to expertise in international finance. The proper
mix of such measures as are outlined herewith is some-
thing for study by those more qualified than we.

But we do know that the dollar savings to be ob-
tained by the dependents’ directive are but a drop in
the gold-flow bucket. We are also satisfied that the
timing of its issuance was somewhat cynically deter-
mined by political eonsiderations. It was timed to fall
neatly between our national elections and the visit of
Secretary of the Treasury Anderson to Bonn in his ill-
fated attempt to persuade the West German govern-
ment to pay the bill for US troeps stationed there. The
action, we are told, was caleulated to “dramatize” the
seriousness with which the United States viewed the
Bonn talks and the gold situation in general,

Well, the election is over, and the Bonn talks have
failed of their purpose. We see no further purpose in
continuing what has been called the crucifixion of
American servicemen, their wives, and children upon
the “double-cross of gold.”

At this writing it is but a month until the new
Administration takes over the reins of government. We
ask, therefore, a moratorium on the reduction of Ameri-
can service dependents abroad at least until that time,
so that the gold-flow problem can be surveved in its
broad aspects by the men who will have to live with it
for the next four years.

Historically, the professional military man and his
family have been, as Secretary of Defense Gates states,
“accustomed to sacrifice.” But sacrifice is one thing.
Needless discrimination is another,

“Theirs not to reason why” has never been a believ-
able slogan for the American services so let's blow
“halt” to this fiscal “Charge of the Light Brigade” be-
fore we have to start counting unnecessary casualties.
—Ex~p
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DIGITAI_ ...building block or plug-in card
Which package fits into your design? Packaged either way, Deleco Radio Digital

Modules meet or exceed all MIL-E-5272D (ASG) environmental requirements.
M 0 D U LE S Continuing life tests on these computer circuits now exceed four and one-half
million transistor hours withour a failure. The modules perform all the standard

logic functions and come in many basic types and variations. Delco modules in the transistorized building block package are
ideally suited for airborne guidance and control because of their extreme ruggedness, compactness and reliability. All miniature
building block modules employ three dimensional welded wiring technigues and are vacuum encapsulated in epoxy resin. Delco
Radio can offer you off-the-shelfl digital circuits packaged as building blocks or plug-in cards, or ean supply circuits to meet your
specific needs. Our Sales Department will be happy to send you complete engincering data. Just write or call. B Physicists and
electronics engineers: Join Delco Radio’s search for new and better products through Solid Stare Physics.

PIONEERING ELECTRONIC PRODUCTS THROUGH SOLID STATE PHYSICS

Division of General Mortors » Kokomo, Indiana
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Careful Analysis Comes First
Gentlemen: The article by Chlde
Witze entitled "USAF Makes Up Its
Mind™ in the November issue is an
excellent discussion on the procedures
used by the Air Force in arriving at
decisions on weapon svstems. [ think
it 15 an excellent idea to present this
information to industry. Also, I believe
it is important to show these decisions
are made after careful analysis of the
facts, including funding as a prime
consideration.

Perhaps some of those agencies
which have been critical can better
nnderstand the careful, objective anal-
ysis made by the Air Force prior to
deciding on the make-up of its weap-
on systems force structure.

Congratulations on a job well done.

Col. R. J. Watson, USAF (Ret.)
Falls Church, Va.

Gentlemen: Your article “USAF Makes
Up Its Mind” in the November issue
of A Force/Space Dicest was ex-
cellent. 1 have been fussing around in
Air Force channels for many years,
but never knew the story as well as
vou have described it. . . .

Edward J. Odlum

Senior Vice President

The Kaman Aircraft Corp.

Bloomfield, Conn.

Good News
Gentlemen: 1 read your editorial en-
titled “Minimum Deterrence Is a Pho-
ny” in the October 1960 Amm Fonce/
Srace DicesT and the first AFA State-
ment of Policy entitled “The Fallacy
of Minimum Deterrence” in the No-
vember 1960 edition with maximum
interest. Frankly, a publication with
your reputation and circulation main-
taining such a well founded argument
is the best news I have heard in many
a month. ..,

Capt. James J. Romer

Pope AFB, N. C.

Ad for TAC

Gentlemen: 1 would like to extend my
compliments on the wonderful and
well placed Lockheed advertisement
on pages 2 and 3 in the November
issue of your fine magazine. It is your
fine layout and over-all design and

AlR FORCE Mogozine = Jonuary 1941

the location of advertisements such as
this that help bring the mission of
the Tactical Air Command to the fore-
front of the public eye.

I thoroughly enjoy Am Fonce Mag-
azine and look forward eagerly to its
monthly publication. I find it extremely
helpful in keeping current with over-
all Air Force planning, recent Soviet
advances in Red airpower, and espe-
cially that portion of the magazine re-
served for Seace Dicesr. ..,

Capt. Donald B. Millard
Langley AFB, Va,

Pleasant Surprise
CGentlemen: I have been a member of
AFA since 1957, when [ first heard
about your flight pay insurance. I'm
very happy to say, however, that I
have never had an oceasion to use it.
But it has been a comfortable fecling
knowing that I had such protection.
In addition, I have enjoyved our re-
lationship in ways that I didn’t expect.
I had never read your magazine until
I became a member and was quite
pleasantly surprised when 1 found
that it had some real content and not
just the insipid and valueless ram-
blings of a fraternity magazine. Also,
I came to realize, mainly from vour
editorials, that there are people in our
country who are not only intelligent
but also articulate. And it’s encourag-
ing to know these people have a good
understanding of our problems and
sound ideas on how to solve these
problems. . . .
Ist Lt. Patrick M. E. Prather
APO, San Franecisco, Calif.

Correction Noted
Gentlemen: In the interest of accuracy,
may 1 point out an error in “Airpower
in the News” in your December issue?
Marx Leva, who served with Senator
Symington on President-Elect Ken-
nedy's committee to study defense re-
organization, is not a business partner
of the senator. Mr, Leva's partner is
A. Lloyd Symington,
Lee Stevens
Philadelphia, Fa.

Unlimited Requirement
Gentlemen: Your article on the Congo
Airlift in October was excellent,

Certainly we see nothing in the fu-
ture which would diminish the re-
quirement for strategic airlift, either
in war (God forbid!) or in meeting the
many commitments our nation has to
its friends and allies in the cold war.

Lt. Col. Raymond L. Towne
Hq. MATS
Scott AFB, I1L

Guts We've Got Plenty Of
Gentlemen: The Orlando (Fla.) Senti-
nel and the Chicago Daily Tribune
published this letter. I hope that you
have the guts to do the same:

“There is no one who is a greater
believer in freedom of the press than
I am; however, it is hard at times to
explain the military information that
is put out freely in the papers and
magazines,

“Test failures at Cape Canaveral
are immediately blazoned on the front
pages of papers and on the radio, as
well as television. Also other news of
military character, which it seems to
me should be hush-hush, is also too
often published,

“The top officials of the Red butch-
ers in Russia do not advertise their
test failures, which we know they
have had and many of them. Besides,
any new devices which we get up are
immediately published in enough de-
tail to at least set the Russians to
thinking and their slaves to thinking.

“In my opinion too much of what
we do is an open book to the Red
butchers. At times I wonder why they
even need spies or their embassies,
councils, and groups in our cities,
states, and the UN."

Lt. Gen. George E. Stratemeyer,
USAF (Ret.)
Winter Park, Fla.

® An old gentleman of our ac-
quaintance once told ws, “You can
fight fire with fire but usually it's bet-
ter to use water.,” We still think a
little too much freedom is better than
not guite enough.—Tae Epitons

Religion and the Scientists
Gentlemen: Please accept my hearty
congratulations on having the best
publication of its elass ever put out.
(Continued on following page)




AIRMAIL

CONTIMUED

It is one of the most valuable aids
imaginable for keeping us wveterans
and interested persons abreast of
latest developments, data, defense,
and other happenings in our Air
Force, as well as information on what
the potential enemy of our country is
doing and has by way of air arma-
ment.

Along with the roses, please allow
me to include ‘a small thorn or two.
As a patriot of this glorious country
of ours, fully and patiently blessed by
God, 1 would like to object to the
nature of two articles which were re-
cently published in our magazine. 1
refer to "Cosmic Garbage,” by Thomas
Gold in Serace Digest, May '60, and
the one in the November '60 issue
entitled “A New Theory of Creation,”
by Reginald O. Kapp. . . .

These articles attempt to explain
the hows and whys of creation—"Cos-
mic Garbage” telling how something
from outer space left bacteria, etc.,
from which life developed on this
carth. The “New Theory™ article ex-
pounds on how life originally came
from the sea, and “evolved” from
there to what is on the earth now, ...

The authors of these articles have
let it be known that they have done
considerable research into their the-
ories. The only trouble is that they
followed the wrong trails in their
delving into the facts, If they had
done a little research into the un-
changeable, ever-existing word of
God, the Holy Bible, the irrefutable
facts of creation and life itself, their
eves would have been opened as to
the hows and whys of life on this
earth.

The “New Theory” article questions
why some of the species of life that
existed ages and ages ago are not
found alive on the earth now, The an-
swer is very simple (and the findings
of archacologists will bear it out).
Becall the Great Flood, whereby
every living thing that existed on the
earth was destroyed except those
species transported in the Ark. True,
certain species are undoubtedly differ-
ent from those originals which walked
or by other means conveved them-
selves back onto the dryving earth—
the very natural, commonplace result
of breeding and interbreeding,

In these days of so-called advanced
education, every American child is
sometime or other exposed to ex-
tremely dangerous theories, and many
are misled from the truth and grow
up with little or no trust or faith in God
—in spite of our motto “In God We
Trust” remaining on our coins. It is my
belief that every important document

12

our forefathers drew up, and which
are still used as a guide to modern-
day Americans, was drawn up with
mention of God and our Creator. ...

I strongly feel that we should list
among the first duties that of making
absolutely sure that our children as
well as we are taught the real truths
throngh the materials we read. Of
course, I realize that without a doubt
the scientists responsible for the ar-
ticles I object to are not deliberately
attempting to cause a turning away
from God by their writing. On the
other hand, if we as a nation disre-
gard Him, and continue the way we
are, we will awaken some day to the
fact that the blessing of God has been
removed from our nation—only too
late for us to do anything about
| iR
As a publication, the Air Foree
Association’s magazine could, [ be-
lieve, use the same good judgment it
uses in printing the other articles, and
gently eliminate these highly mislead-
ing articles. After all, is not this nation
obligated to the leading and guiding
of other smaller nations in the world,
and do we not fully adhere and agree
with the age-old saying, “And ve shall
know the truth, and the truth shall
make vou free? Such divergent ar-
ticles actually serve our enemies by
making us a weaker, more atheistic
nation.

AFA’s object in part is dedicated
to national security and world peace—
please let us fully ensure this by a
closer censorship of these misleading
“scientific” articles,

John R. Clinton
Marquette, Mich.

® Theology is. of course, not our
forte, yet we feel that discussion by
recognized scientists of aspects of the
generally accepted theory of evolution
need not necessarily indicate a rejec-
tion by science or individual scientists
af the divine origin of our universe.
From a religious point of view, it
seems to us that one of the functions
of science iz to examine God's work,
and to explain those aspects of His
work which can be understood. Al-
though these men might differ spe-
cifically with you on the guestion of
literal interpretation of the Scriptures,
we  believe scientists. would  agree
with your admonition that the truth
shall make us free. Each scarches for
the truth according to his lights; the
final mystery is God, and there iz
possibly no greater proof of His exis-
tence than the infinite complexity of
His creation and the diversity of paths
taken to His abode.~Tue Eprrons
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a flexible, dynamic approach
to propulsion and ordnance

Amcel is on organization of specialists and special
facilities, dedicated to second generation exploration
and innovation in the fields of propellants, explosives, and
related technologies. It is fully staffed and equipped for
independent and contracted research and development
programs, and pilet production.

Amcel facilities offer the efficiency of complete inte-
grotion—a 1300-acre site that accommodates lobora-
tories, static and flight test range, manufacturing and
administration. This close departmental ligison helps to
shorten lead time between concept and delivery.

Amcel is o subsidiory of Celanese Corporation of
America. It is backed by the extensive research and
preduction capabilities of this pioneer producer of organic
chemicals, plastics and synthetic fibers.

Advanced ideas and new opproaches to special prob-
lems are Amcel's business. Please write for o descriptive
brachure outlining our capabilities in:

RESEARCH ... DEVELOPMENT ... PRODUCTION

Propellants
High Energy Chemicals
Special Explosives
Explosive Devices
Tactical Missiles
Propulsion Systems

Amcel PROPULSION, INC.

DEPT. 411, ASHEVILLE, NORTH CAROLINA
A Subsidiary of Celanese Corporation of America

EERE




is experienced in
Research and Development

Intimate combinations of materials
form new materials with new and
different properties. A large part of
technology 15 involved in creating new
materials with new and useful properties.

At LFE new devices are developed by
an appropriate blending of different
technologies. Thin film memory
devices are being developed by a team
of physicists, chemists, metallurgists
and mathematicians. Advanced
airborne navigation computers are
being developed through the joint
efforts of mechanical engineers, digital
engineers, mathematicians and physicists.

These are but two of many programs
in Research and Development now

If any of your programs call for the
combining of numerous technologies,
we invite your critical examination

of LFE’s capabilities and facilities

ABORATORY FOR ELECTRONICS, INC., Boston 15, Massachusetts
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What's New With - RED AIRPOWER

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

The Soviet Union is operating or has operated at least
forty-three nuclear reactors. Twentv-seven of these are
experimental or research units, most of which are still in
use, and sixteen are operational types producing power in
stationary plants or in propulsion systems. The three reac-
tors in the icebreaker Lenin are included in this opera-
tional group. The Lenin's reactors, along with their energy-
conversion systems, are considered to be the final prototype
of a nuclear power system for marine use, The Lenin first
sailed a year ago. Nine more operational reactors for power
stations are under construction and are scheduled for start-
up in 1961.

The United States now has more than 350 reactors
either operational, under construction, or in the planning
stage, This figure includes research, materials test, power
station, propulsion, and all other tvpes of reactors. Three
power-station reactors are in operation. Eight more are
being built, and an additional eight are planned. More
than a dozen reactors are operational in submarines; one
is under construction for a merchant ship; two more are
scheduled. A nuclear aireraft carrier is being built.

The information available on the Russian reactor pro-
gram indicates that they may favor indirect-cycle engines
for powering aircraft. No details of any experiments with
gas-cooled reactors suitable for a direct-cycle aircraft
engine has been given in the Soviet literature. On the
direct-cyele nuclear turbojet the reactor takes the place of
the engine's combustion chamber, and the engine air is
heated by passing through the core.

However, liquid metal reactor coolants needed for effi-
cient indirect-cvele engines have been the object of exten-
sive investigation, Russian scientists indicate that the liquid
metil coolant data is used in the design of compact ground
power reactors, two of which are now under construction.
Somewhat in opposition to this intention is the fact that
the liquid metal heat-exchanger systems needed to transfer
the reactor heat into a turbine power plant have been ex-
perimented with in both the one- and the two-loop con-
figurations. US studies show that a heat-exchanger system
using one loop of liquid metal appears possible for a ground
power station while the two-loop svstem using two sepa-
rate circuits of liquid metal ted together by an inter-
mediate heat exchanger is necessary for a propulsion engine
in which shield weight is a eritical item.

The dam on Soviet nuclear information did not break
until 1955, and no reactor data was published before that
vear, Since then many details of reactor construction and
experiments have been deseribed in scientific publications
and have at least partially filled out the history of Russian
reactor development back to 1947 when the first one went
“eritical.” The latest information from Russian open sources
tells of the operation of pulsed reactors and the use of
metallic beryllium and beryllium oxide ceramics for reactor
structure and neutron reflectors. Beryllium compounds are
opening the way to lighter, less bulky reactors which have
higher operating temperatures and are consequently more
efficient,

One of the important uses of pulsed reactors today is to
emit very strong bursts of radiation to simulate atomic
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explosions in tests which determine the damage which can
be inflicted on electronic systems and other equipment
in ballistic warheads, controllable warheads, and similar
vehicles. It is believed that near misses by nuclear-armed
defensive missiles can disable such vehicles in space if cer-
tain portions of their equipment are not heavily shielded.

Detailed information is also available on sixteen reactors
in other Communist nations, most of which have heen sup-
plied by the Soviets. Bulgaria, North Korea, and Romania
each has received one Russian reactor while Czecho-
slovakia, East Germany, Yugoslavia, Hungary, and China
each has two reactors in operation or in the late stages
of construction,

The first Red Chinese reactor produced power late in
1958 at the Institute of Nuclear Physics at Peking, It is
rated at ten megawatts thermal output from the core and
was furnished by the Russians. The second Chinese reactor
to be started up is much smaller but has the distinction
of being entirely a domestic product. It was designed, built,
and is operated by the faculty and students of Nan-K'ai
Polytechnic Institute of Tientsin.

Poland apparently has the most nuclear capability of
any Red nation outside of Russia, even though the first
Polish reactor did not operate until 1958, and it was of
Soviet manufacture; Since then the Poles have run several
reactors which apparently are part of a test series leading
to the operation of a high-temperature, high-power den-
sitv, gas-cooled reactor. This advanced design is the type
needed in direct-cyele nuclear aireraft engines and in very
high-efficiency power stations.

One Russian reactor has already found its way to
Africa and is being used by the Egyptians for research,
teaching, and the production of isotopes.

& o L)

The Soviets are pressing their effort to develop chemi-
cals which, when taken internally, will protect the human
body from damage by ionizing radiation. Tests are being
run on animals to determine the protective properties of
various chemicals from the direct radiation that comes
from a reactor or the explosion of a nuclear weapon. Ani-
mals are also used in studies aimed at acquiring a full
understanding of the nature of radiation damage in vari-
ous types of tissue and living organisms.

This understanding probably will be required before
there is a hope of finding the proper protective substances.
Fart of the program has the objective of limiting the dam-
age done by radioactive isotopes in the fallout from nuclear
explosions. Most isotopes attack a particular portion of the
body such as the bones, blood, or one gland or another. It
is believed possible to find chemicals that will bolster the
body organs against isotope damage and will flush the
radioactive particles from the body.

Such chemicals would materially increase the survival
chances of the civil population during an all-out nuclear
attack. They would substantially reduce the shielding
weight and increase the performance of nuclear-powered
vehicles, and, in addition, they would make flights into and
bevond the radiation belts surrounding the earth much
more of a probability than they are at present.—Exp
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DETECTION: The time lapse from initial detec-
tion of an approaching missile to the latest possible
moment for intercept is a very few minutes. Into that
gap must go signal analysis and interpretation, pro-
gramming of an anti-missile, and the intercept flight.
Early warning is the first factor to be considered, and
we have been active in bomber early warning for
years, with airborne detection equipments now

operational on many military
applying our experience to th

warning systems; using our background in da

sis and integration for; target location and t
programming the weapon to find effici
paths, and creating unbreakable lock-on techniques.
Can a lock-on be unbreakable? That leads us to the
other side of the equation...

nt intercept
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missile equation

DECEPTION. .. Studies in enemy missile de
tion lead to studies in systems for our own missiles
to evade detection...Penetration Aids. A ballistic
weapon of current configuration cannot take evasive
action in the terminal phase. To confuse enemy track-
ption is necessary. Whal type de-
stems are they using to detect us?
.Radar, IR, UV. One of our
ields of research is finding means to combat these

5 Maonagement through Exp s in
Penetration A gation,
Boston, Massachu . Dayion,

puee®

detection methods. We are working toward com-
plete micro-miniaturize tems to sense, analyze,
interpret, and counter; tems to eliminate as many
hazards as possible to insure delivery of the weapon
to the target.

If you are a senior scientist or engineer inter-
ested in helping to solve both og of the missile
equation, write LORAL Electronics Corporation,
New York 72, New York.

 Warfare, Pass
and reloted o
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President-Elect Kennedy this month
chose a college professor-businessman-
Air Force Reservist to head his top
defense’ team. He took under con-
sideration at the same time a major
reorganization of the nation's military
establishment.

Named Secretary of Defense in
the new Administration, succeeding
Thomas 5. Gates, was Ford Motor
Company president and Air Force
veteran Robert 5. McNamara. Mr,
MeNamara served in Europe and the
China-Burma-India theater during the
war. He is presently a colonel in the
Air Force Reserve. (See page 103
for more details. )

Appointment of Mr. McNamara,
associate professor at Harvard Busi-
ness School before USAF service and a
subsequent Ford career, was widely ap-
plauded, The Washington Post called
him “one of the most progressive and
resourceful of the nation's younger in-
dustrialists,” combining “business acu-

Mercury man-in-space program took n
sethack on November 21 when un-
manned test launch for manned space-
flight aborted. Above, smoky scene as
the Redstone booster ignited, cut off,
remained in place on pad at the Cape.

18

Frederic M. Philips

ASSOCIATE EDITOR, AIR FORCE MAGAZINE

Missouri Senator Stuart Symington,
who headed task forece that siudied
national defense organization  for
President-Eleet Kennedyv., The group
came up with sweeping plan aimed to
centralize  defense  decision-making.

L 2

men” with “intellectual curiosity™ and
“concern” over national defense.

Prime item on the defense agenda
as Mr. McNamara takes office will be
thorough evaluation of a plan for re-
vamping the Department of Defense
put forward by Missouri Senato
Symington and a six-man committee
(see page 38 for text and comments).
The committee was appointed by Mr.
Kennedy to analyze the defense struc-
ture.

The plan would center new re-
sponsibility in the office of Secretary
of Defense, abolish the separate mili-
tary service departments while main-
taining the separate uniformed serv-
ices, and end the Joint Chiefs of Staff
system as it now exists. Set up at the
same time would be three unified new
functional commands to handle stra-
tegic, tactical, and defense operations.
These were some of the plan’s main
features:

® The offices of Secretary of the

USAF now has staged midair recoveries of three Discoverer capsules released
from orbiting satellites. A fourth eapsule has been recovered from the sea.
Here an Air Foree C-119 piloted by Capt. Gene Jones snares Discoverer XVIIs

ecapsule over Pacific om November

14. Three weeks later Captain Jones' plane

also eanght Discoverer XVIII capsule. The capsules contained instroments and
biological specimens. Shots, representing technical advances, both went well.
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Department of Defense last month released for the firs
Nagasaki, Japan, just before the end of World War 1I. Left, the “Little Boy*
vy, 120 inches long, weighing 9,000 pounds, with a vield equal

in diam

“Fat Man" type, used at Nagasaki, sixty inches in diameter,

Army, Navy, and Air Force would be
eliminated. No longer in existence
would be the posts of fifteen secre-
taries, undersecretaries, and assistant
secretaries of the services. Out the
window also would go seven Assistant
secretary of Defense jobs.

® Each of the services—Army,
Navy, and Air Force—would be led
by a Chief of Staff directly responsible
to the Secretary of Defense.

® Replacing the Joint Chiefs would
be a Military Advisory Council made
up of senior officers of the three serv-
ices who would permanently leave
their services to sit on the Council.
The current Joint Chiefs head their
separate services in addition to sitting
as Chiefs. A Chairman of the Joint
Staff would both chair this advisory
group and act as principal military
adviser to the President and the Secre-
tary of Defense.

® Two new Undersecretaries of
Defense—one for Weapon Systems
and one for Administration—would be

created in addition to the present
Deputy Defense Secretary. Also in-
cluded in the new setup would be an
Assistant Secretary of Defense for
Arms Control to work in coordination
with other government agencies in
the area of disarmament.

® A new unified command in
charge of all National Guard and Re-
serve elements would come into being,
This command would also have re-
sponsibility for civil defense. It would
report directly to the Chairman of
the Joint Staff.

Senator Syvmington, in presenting
this plan to Mr. Kennedy on Decem-
ber 5, declared that it would bring
greatly increased efficiency to the
military establishment, cutting away
as it does whole layers of eivilian
management, and shorten our military
reaction time considerably, Centrali-
zation of decision-making, Mr. Sym-
ington said, would minimize individual
“service influence” that currently
tends to impede DoD action. Saved

t time photos of the two atomic bombs dropped on Hiroshima and
" typey used over Hiroshima, twenty-eight inches
to about 20,000 tons of high cxplosive. Right,
128 inches long, weighing 10,000 pounds, with same vield.

by the recommended reorganization,
he added, could be as much as %5
billion a year.

Reactions to the Symington group
study ran the gamut. The Air Force
was reported to judge that a reorgani-
zation along the recommended lines
would be a long step in the right di-
rection of full unification. The Army
and Navy were apparent allies, it was
widely observed, in opposition, Out-
going Secretary Gates told newsmen
that there had already been “too
many~ reorganizations of the defense
establishment in recent vears and the
current system was adequate.

Mr. Kennedy, in accepting the
group’s study, called it “interesting”
and said that it would be considered
with care. In announeing appointment
of his Defense Secretary in mid-De-
cember, he said that “Mr. McNamara
has no commitment, I believe, to any
particular change, but he is going to
make his own judgment and then we

{Continued on page 21)

SAC has completed Category 1 testing on the jet-powered
GAM-TZA Green Quail decoy missile, designed and built by
MeDonnell Aireraft. Dropped in coveys by B-32G, it is de-
signed to confuse air defenses by simulating B-52 on radar
sereens. The missile, shown with wings folded, is powered
by a GE JB85-T turbojet engine, with 2,459 pounds of thrust.
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T the line comes first production Bomare-B air defense
missile, center rear, at Boeing’s Seattle plant. Other
missiles near completion are also shown. Super Bomare
has 400-mile range, is believed capable of protecting
half-million square miles of territory. After  initial
failures, missile has looked good in Eglin AFB lesting.




Air Force's T-39 Sabreliner exceeds design specifications

The T-39 Sabreliner, Air Force’s first twin-jet
utility trainer, bettered its design speed and range
by handsome margins in a non-stop test flight over
the Western United States. Designed to cruise at
500 mph over a range of 1720 miles, the swept-
wing T-39 averaged 530 mph during an 1820-
mile flight. Then it loitered for an additional half
hour and landed with ample fue] reserves.

The Air Force has ordered 94 of the multi-
purpose aircraft for use as radar, navigation, and
jet-proficiency trainers—as well as high-priority
cargo transports. The T-39 is an aircraft of excep-
tional all-round utility and economy—a compact
workhorse designed especially for jet-age needs.
It is being produced by the Los Angeles Division
of North American Aviation.

THE 105 ANGELES DIVISION OF NORTH AMERICAN AVIATION, INC. zﬁ‘:
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will talk about it after mid-winter,”

w

Service families received a short and
bitter course in international eco-
nomics as the old year elosed. The
crux of it was this. For the past sev-
eral years, the United States has been
losing money in its dealings with other
nations. Each year, this country and
its citizens spend, lend, invest, and
give away more money abroad than
we earn abroad from all sources. In
1959 the deficit, which is toted up in
gold, was $3.8 billion. Early in 1960
the deficit rate rode along at about
83 hillion. Then the roof fell in so far
as the government was concerned.
The rate late in the vear rose alarm-
ingly to $4.3 billion annually despite
the fact that we were exporting an
increased amount of goods,

President Eisenhower in a Novem-
ber 16 press conference announced
urgent action to right the “gold gap.”
The boom fell most heavily on the
armed forces, which were directed to
!J]ﬂtt‘ il ‘.h!{"L‘-]'I.lT{ |,"[l]']'l:_"lH_':\"'{:ﬂ:l]]_\:f'l"\ j[lg
program in effect without delay: cut
the mumber of dependents overseas,
prohibit nonessential purchase of for-
eign goods by BXs, and reduce pur-
chases of goods and services abroad.
The dependent feature was the one
that really hurt.

Individuals and their families felt
that they were being treated unfair-
ly, “like second-class citizens." They
asked why they had apparently been
singled out to bear the full brunt of
sacrifice to combat a national situa-
tion. Pemtagon officials feared in ad-
dition that retention rates would be
thrown out of whack by disgruntled
folks in uniform.

Specifically, this was what the de-
pendent issue came to. There are
484,000 dependents now abroad with
servicemen. The Administration di-
rective orders the number cut to 200,-
000 by August 1, 1962, The rate of
this cut was to be 15000 a month
for all services commencing the first
of this vear. The Air Force, with 205,-
000 of the over-all total of depen-
dents overseas, would have to cut at
the rate of 6,120 a month,

How will this be done? No details
were available by the middle of De-
cember. But the Department of De-
fense, noting that about 180,000 de-
pendents move into and out of the
country each year, suggested that most
of the total could be met by not send-
ing “replacement” dependents over
from now on. The services, on the
other hand, feared that dependents
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The men and organizations responsible for development of the Atlas ICBM were
honored with award of the Collier Aviation Trophy in White House ceremony De-
cember 5. President Eisenhower shakes hands with General Dynamics chief Frank
PPace Jr., Space Technology Labs’ Dr, L. G. Dunn, General LeMay looks on.

already overseas would have to be
brought home as well to meet the
requirements of the directive. Which-
ever way vou sliced it, large numbers
of service families would have to be
separated for periods of time.

There was no joy anywhere on this
whole matter. The outgoing Adminis-

tration, which said it was as regretful
as anybody, estimated that for each
service dependent overseas, an aver-
age of 51,000 American passes into
foreign hands each year. This figure,
the government judged, represented
a luxury we no longer could afford—
{Continued on page 23)

CENTAUR (A United States Space Vehicle) will
report back through T1-built FM/FM telemetry.
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AN ACHIEVEMENT IN DEFENSE ELECTRONICS

HIPAR Proves Effective
In Hercules Anti-Missile Test

This new General Electric High Poiwver Acquisition Radar (HIPAR) more
than triples the detection capability of the U. 5. Army’s Nike-Hercules
System. Produced for Western Electrie, Nike-Hercules System Prime Con-
tractor, this General Electric radar provides high resolution target data
at long range and high altitudes on bomber and fighter aircraft, air-
launched missiles and tactical ballistic missiles. The effectiveness of this
Improved System was demonstrated at the White Sands Missile Range on
June 3, 1960, with the successful intercept and destruction of a Corporal
Missile, and in August and September, 1960, when target Nike-Hercules
Misgiles were destroyed by their defending counterparts at altitudes to
almost 100,000 feet and closing speeds near Mach T. 17606

H'ngf Is Our Most fmporfmf Prodef
HEAYY MILITARY ELECTROMICS DEPARTMEMT

DEFENSE ELECTROMICS DIVISION + SYRACUSE, NEW YORK G E H E H A L @ E lE GTH I c
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at least so far as 284,000 armed forces
wives and children were concerned.
(Sec also editarial, page 8.)

W

A record-setting B-52G and two
Discoverer satellites provided the
highlights of a busy month over and
around this hurtling old planet of
ours,

The B-32, of SAC's 5th Bombard-
ment Wing, Travis AFB, Calif., flew
10,000 miles nonstop without refuel-
ing, :E:*.rm}tlritr-lring once more the
strike potential of USAF's manned
bomber force and breaking previous
propeller and jet closed-cireuit dis-
tance records. The eight-jet Boeing
bomber remained aloft for nineteen
hours and forty-five minutes, taking
off from Edwards AFB, Calif., and
flving a course that took it over Texas,
Washington, D. C., Newfoundland,
Alaska, and South Dakota before it
turned for home. Broken were a B-29
prop record of 8,854 miles set in 1947,
and a B-52D mark of 6,233 miles set
in 1958. The B-32C's pilot was Lt.
Col. Neil D. Van Reenen.

Discoverer XVII, another of USAF's
skv-spy developmental series, was
placed in orbit from Vandenberg
AFB, Calif., on December 12, Two
days later a ground signal released its
capsule, A C-119 piloted by Capt.
Cene Jones caught it in midair over
the Pacific. Release of the capsule
from the ground marked a significant
advance; previous capsules were
dropped by timing devices in the
satellites, USAF said the capsule
dropped “right into the ball park,”
falling from orbit in among four wait-
ing catch planes. Three weeks later,
on December 8, up went Discoverer
XVIII, next in the series, with a
“souped-up” Thor booster doing the
honors, A cargo of human Hssue and
far-out space surveillance gear went
along. Two days after that, Captain
Jones's C-119 air recovered this one as
well. It was the fourth recovery, the
third in the air, of a Discoverer cap-
sule.

Other major missile-and-space news
was mixed. This was how it went:

% Pilot Scott Crossfield flashed over
the desert at Edwards AFB three times
this month in an X-15 rocket plane
equipped with the new, higher power
XLR-99 engine, thus completing his
part in the program. Future flights
will be by service and NASA fyers.

* Atlas went on a 5,000-mile flight
from the Cape on November 18, then
failed because of a malfunction in iis
next launch, on November 29.
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MATS added to its honor roll of merey lifts in mid-November as six C-130s flew
in medical and other supplies from Evreux-Fauville Air Base, France. to East
Pakistan's Dacea area, hit by evelone. Aireraft were from 3224 Air Division.
Locals seem unperturbed as C-130 comes in for landing with sapply planeload.

* The first Navy Polaris missile-
equipped submarine was deploved at
sea on November 13 as testing of a
longer-range Polaris got under way.

* USAF on November 168 an-
nounced deployment of its first Min-
uteman mobile missile unit, the 4062d
Strategic Missile Wing, at Hill AFB,
Utah. Operational date was set for
1962, The first of the Minuteman

ICBMs will be emplaced at Malmstrom
AFB, Mont.

* On November 21, a planned
NASA test shot of an unmanned Mer-
cury man-in-space capsule fizzled on
its Canaveral pad when the Army
Redstone booster eut off,

* Two days later, NASA put up
its second weather satellite, Tiros II,

{(Continued on page 25)
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To help

men make
decisions

The need for s 0 a1 @xceTE

help men make decisions

and exert control over vast net- CO n tr Ol
works of rapid actions has

created a fast-moving information technology.
Accepting responsibility for instructing great com-
puters, exploring system roles of men and machines,
advancing system research — these are some of
System Development Corporation’s public interest
functions in this new technology. ®* SDC's contribu-
tions to Sage and SAC control systems have equipped
us for work in world-wide communications, educa-
tion and medicine, traffic and logistics — for those
information systems that will shape our culture.
= Participation in those fields has produced an inter-
disciplinary science based in four principal skills:
Programming, Engineering, Operations Research and
Human Factors. Senior professionals representing

these four persuasions are invited to explore partici-
pation in our rapidly expanding programs.

System Development Corporation, Santa

Monica, California, Paramus, New Jersey.
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from the Cape with a modified USAF
Thor booster, Photos it sent back
were not completely satisfactory, per-
haps because, as an Army general put
it, “Someone down there moved.”

% December 1, a week later, a
USAF Thor-Able-Star booster mal-
functioned and had to be blown up
in & Cape attempt to put a Navy
Transit 1II-A navigation satellite in
orbit.

* Bussia’s so-called “Arknik,” a
five-ton space wehicle with two dogs
aboard, also joined the space hard-
wiare traffic pattern on December 1.
It was the third animal-bearing or-
bital shot by the Russians. The next
day, the spaceship-satellite burned up
on reentering the denser lavers of the
earth’s atmosphere. Its passengers pre-
sumably perished.

* A Titan ICBM blew up in its
silo at Vandenberg AFB on Decem-
ber 3 during night fueling operations.
The explosion, cause of which was not
announced, caused %9 million worth
of “terrific” damage to the silo. There
were no injuries to personnel con-
ducting the fueling.

* USAF's Bomarc-B advanced air-
defense missile began rolling off the
Boeing production line in Seattle on
December 1 for initial delivery to the
service’s Bomarce school at Chanute
AFB, Ill. Now-successful Bomarc-B
testing continued at Eglin AFB, Fla.

* A NASA attempt to put a vehicle
into orbit around the moon with a
USAF Atlas-Able wvehicle failed on
December 15. The wvehicle exploded
about a minute up from the Cape.
This was the third US attempt, and
failure, to achicve moon orbit with
the Atlas-Able vehicle.

pAe

ELSEWHERE IN THE AEROSPACE
WonLp:

Reports in the middle of December
said that President Eisenhower's de-
fense budget for FY '62 would be
about $42 billion, a billion more than
last vear, with increased emphasis on
Army limited-war capabilities. The
new Administration and Congress will
act on the outgoing Eisenhower recom-
mendations,

In an extremely important move,
France’s Assembly on December 6
approved President de Gaulle’s plan
for an independent French nuclear
striking force. It would include de-
velopment of nuclear bombs and mis-
sile, long-range bombers, missile subs
and surface ships. The question of a
NATO nuclear force still remained

(Continued on page 27)
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Daniel P. Morse, center, flew a Spad fighter in the first US air mission in
France in World War 1. He was then a licntenant. Here Mr., Morse and wife
present an exhauvst-sireaked American flag enl from the fabric of the plane
to Air Force Aeademy in November ceremony. Maj. Gen. Kenneth P, Bergquist,
Commander, Command and Control Dvu‘lu]‘:mcnl Division, accepted for Academy.
The Commuand is located at Hansecom Field, Mass., near the Morse home.
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AEROSPACE WORLD

CONTINUED

before the Atlantic Pact countries,

USAF Maj, Irving T. McDonald,
Assistant US Air Attache in Moscow,
was expelled from the Soviet Union
on spy charges November 21, He was
the second US Air Attache ordered
out of the Russian capital in recent
maonths, The first was Col, Edward M.
Kirton.

The Air Force announced on No-
vember 28 that it will close three
major bases as a result of changing
requirements and will deactivate other
facilities and units, Closed were to be
Mitchel AFB. N. Y., Chennault AFB,
La., and Machill AFB, Fla. Donald-
son AFB, 5. €., was to move from
regular to reserve status.

Retired Brig, Gen. Thomas DeWitt
Milling, 73 and one of the nation’s
pioneer military pilots, died in Wash-
ington on November 26,

The new hospital at the Air Force
.'H'.u.[!'lli‘_;_ the 7625th USAF Hihﬂfr;]!_
opened November 21.

The first Airman's Medal ever to
be presented has gone o TSgt. Jack
N. Barron of the 95th Headquarters
Squadron, Lincoln AFB, Neb., for
heroism in disarming a deranged air-
man holding three persons at gun-
point. The Airman’s Medal replaced
the Soldier's Medal for USAF on Oc-
tober 4.

USAF and the Federal Communi-
cations Commission signed an agree-
ment with the Associated Press and
United Press International news serv-
ices on November 21 integrating the
facilities of the two concerns into a
nationwide communications network
for use in national emergency.

US-British-Russian talks in Geneva,
Switzerland, on the banning of nuclear
tests went into another long recess on
December 5. Delegates agreed that
there were no “apparent prospects of
progress.” The talks opened on Oc-
tober 31, 1958, resumed in Septem-
ber of last year after a six-week
pause. They were scheduled to get
started again on February 7, 1961,
a couple of weeks after President-
Elect Kennedy takes his oath of office
in  Washington,

W

Times flies department. Lester
Becker of Oakland, Towa, may simply
be a man who takes his time to decide
about things, Or perhaps he's on a
one-man crusade to combat ereeping
inflation and drive prices back to
1947 levels. Anyway Mr. Becker—
who'd been a World War 11 staff ser-
geant in the CBI-based Fourteenth Air
Force—last month sent in his applica-
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tion for membership in the Air Force
Association. He used a 1947 applica-
tion form and enclosed his 53 annual
dues (dues have been 86 since 1858)
in a 1947 postpaid envelope addressed
to Mr. James H. Doolittle (AFA’s first
préesident ) at the K Street address in
Washington AFA’s national

headguarters were in 1947, Thev have

where

sinee moved several times

AFA welcomed new member Becker
with the hope that he didn't expect his
subscription to Amn Fonee to start with
the December 1947 issue,

STAFF CHANGES. . . . Maj. Gen
Carl A. Brandt, from Vice Communder,
o Assistant to Commander, “|| ATC,
Randolph AFB, Tex Brig. Gen.
Frederic C. Gray; from Director of Opera-
tions and Trmining, to Assistant U;-:ll:l}'
for Operations, Hg. TAC. Langley AFE,
Vit . . . Maj. Gen. Albert T. Wilson, Jr.,
from Assistunt Comptroller, to Acting
Comptroller of the Air Force, Washing-
ton, D.C.

FROMOTED. . . . Col. Charles R.
Roderick, to the rank of brigadier general

RETIRED. . . . Maj. Gen. Alvord V. I
Anderson, Brig. Gen. Walter Graalman,
Lt. Gen. John A, Samford.—Exnp

British HRoyal Air Force acrobatic
team, the RAF Hunters, performs a
loop against backdrop of Afriea’s
most famons peak, Mount Kiliman jaro.
Team Mics Howker Hunter aireraft,
haz shown its stull throughout world
just as USAF's own Thunderbirds team,

Tl designed and built solid-state ubf transponder made tracking of recent space
prabes beyond skin range possible, without waiting for down range reporls,

TI TRANSPONDERS
IN SPACE EXPLORATION
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Knowmanship in Action

BENDIX TRANSISTORIZED FLIGHT
CONTROL SYSTEMS o= 1,500,000
COMMERCIAL FLIGHT HOURS

35 airlines plus 5 military services set new records daily




On the record, Bendix® automatic flight control systems
qualify as the world's most experienced, most versatile
for jet-age aircraft. Besides having flown more than
1,500,000 hours and over half a billion miles with the
world’s leading airlines, they have logged uncounted
hours and miles on aircraft in the daily service of the
U.S. and Canadian Air Forces and Navies.

In May 1957, the Bendix PB-20 became the first
transistorized flight control system approved for airline
use. Variations of it have since become operational on
a great diversity of aircraft ranging from the world's
first supersonic bomber—the Air Force's B-58 Hustler—
to the world’s tiniest jet-powered nuclear weapon car-
rier—the Navy's A4D-2N—and including the gigantic
C-133A prop jet transport, the luxurious 707, 880 and
Electra airliners, the RCN's deadly CL-28 submarine
hunter and killer, and a host of other domestic and
foreign aircraft.®

Dependability of these systems is underscored by the
fact that many components have earned approval for
an 8500-flight-hour overhaul schedule. Bendix flight

Eclipse-Pioneer Division

TETERBOIRO, M. L

Anocther important cur-
rent octivity is a pro-
gram to develop, build,
and fest hot ges sy3-
tems for semi-orbital
wehicles and missiles,
Further proaf that you
can continue to look ta
E-F  KMNOWMAMNSHIP
fer maojor break-
throughs in flight con-
trols, imtrumentation,
end componenty for
oircraft, missiles, and
spote vehicles.

control experience extends across many fronts including
successiul performance on rotary winged aircraft and
a completely solid state design that already has logged
flight time. Our record in the field of flight controls is
a direct result of more than 40 vears of close association
with the operating needs of all kinds of air vehicles.

A complete list of the 40 nj:h'i‘:.rl'ara and 15 aireraft tvpes which employ Bendix
transistorized automatic light control systems is availebde on request,

TECHNICAL KNOWLEDGE -+ EXPERIENCED MANAGEMENT
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The Stromberg-Carlson 5-C 901 single sideband transceiver speaks
with all the authority and range of 100 watts, yet measures only
147 x 17" x 17" overall, weighs a trim 70 pounds. All in all, a

compact, rugged, easy-to-operate and highly reliable unit.

Digital tuning gives you fast, precise selection of any one of
28,000 frequencies —from 2 to 30 megacycles —and locks on.
Frequencies have a stability of one part in 107 per week. Highly
transistorized, the unit draws less than hali the power of com-
parable AM equipment; and where tubes are used, a unique

STROMBERG-CARLSON

heat-sink design eliminates forced air cooling.
Stromberg-Carlson digitally tuned SSB equipment can be used
with a 1 KW power amplifier now under development in our
laboratories. Equipment like this is a noteworthy outgrowth of
Stromberg-Carlson’s communications development programs for
all branches of the armed forces. If you're interested in the 5-C
901 or other advanced communications — write for specifications.

Engineers and scieniists interested in challenging opportunities
are invited to send résumés to Director, Technical Employment.

« oivision or GENERAL DYNAMICS

1400 N. GOODMAN STREET / ROCHESTER 3. N.Y.
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Deterrence on Rails

SEATTLE, WaSH.

The Minuteman intercontinental ballistic missile, first
USAF weapon svstem since World War 11 that will cost
less than its predecessors, is ready to go on rails. In early
1963 the entire American rail network will be added to the
weapon system. This involves more than 100,000 miles of
track and %34 billion worth of locomotives. In a sense, it
could be cliimed that the rail system itself represents a
type of investment in national defense now that the
Minuteman is on the way as a cargo.

Lt. Gen. Bernard A. Schriever, chief of USAF's Air Re-
search and Development Command, told the American
Association of Railroads that they will become "an essen-
tial supporting link in our formation of a modemn, fexible,
effective ICBM force.”

Addressing the Association at the Boeing Airplane
Company plant here in mid-December, General Schriever
brought their assets into the missile system by pointing
out that if he did not have their trackage and yards and
sidings and mobile power and personnel, he would have
to build them.

“In considering the problems implicit in the fulfillment
of the Minuteman mobility concept,” he said, “I prefer

Duommy upper stages of a development test model of the Min-
uteman ICEM aboard railroad cor at Boeing’s Seattle plant.

not to ponder the vastly greater problems that would face
us if we did not have a railroad svstem tailor-made to our
requirements. In short, if we had wished the degree of
protection afforded by mobility and we did not have the
railroads to put our missiles and our launchers on wheels,
we would have been forced to develop a special carrier
system at tremendous cost.”

And low cost, the general reiterates, is the great merit
of Minuteman. Not all of the missiles will be on rails. There
will be hardened and dispersed fixed sites as well. General
Schriever explained the Hexibility of the system to the AAR
in this way:
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Minuteman: “Low cost. .. fast reaction . . . compact size...
relative simplicity . . . potential effectivencss™—Schriever.

“By positioning large numbers of Minuteman missiles
in hardened underground sites, we make it economically
feasible to mount an impressive counterforee of tremendous
power. We also force the enemy to program a great many
weapons toward the single objective of knocking out those
strategic targets. We levy maximum demands upon his ae-
curacy, iming, and salvo capabilities.

“By deploving guantities of Minuteman missiles on
trains which can move freely in random Fashion, we greatly
complicate the enemy’s targeting problems. We force him
to the uneconomical position of having to expend many
missiles For every one of ours he hopes to destroy,

"By blending survivability and strike effectiveness into
our Minuteman forces, we arrive at a Favorable cost-effec-
tiveness ratio,

“We buy, in fact, the most deterrence for the dollar.”

From a strategic viewpoint, the mobility of Minuteman
will provide another big advantage. This General Schriever
defines as the sense of uncertainty an enemy will have
because he cannot possibly know where the missile launch
cars are located. General Schriever savs the foe “cannot
launch a salve blow without being prepared to accept a
conclusive counterattack.”

At the Boeing plant in Seattle there is a full-scale mockup
of the Minuteman train and a1 model of the Mobile Unit
Support Base where the roaming trains will go about every

{Continued on following page)
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AIRPOWER IN THE NEWS

two weeks for a crew change, sup-
plies, and necessary maintenance, The
suppaort base will have a special build-
ing where the missiles are loaded—five
missile cars to a train—and a mu-
nitions facility for handling of the war-
heads. There are warchouses and the
necessary equipment for eleaning and
stocking the trains.

At the inspection of this display by
the railroad executives General Schrie-
ver put emphasis on the safety of
the operation. Transport of the mis-

sile, he told them, is no more haz-
ardous than the movement of gasoline
tank cars. The missile is securely
capped by a steel jacket while it is
on the road, and the cover is not re-
moved until the weapon has been
raised to firing pesition. In addition
to protection for the missile, the jacket
provides controlled environment, with
proper temperature and humidity for
all components.

The warheads cannot be activated
before flight, and the launch sequences

From Puritan...
solutions to
breathing systems

problems for air

and space travel.

Puritan Aerospace

2012 GRAND AVE. .

KANSAS CITY 8, MISSOURI

=
Division of Punm Il Compressed Gas Corporation

Sinte 1913

BREATHING LIFE INTO AIR AND SPACE TRAVEL
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are designed to make an undirected
launch impossible. There are two
control panels in the command ear, in-
dependently operated. The two op-
erators must act together to raise and
fire the missile vet they are separated
from each other by a bullet-proof steel
wall. There is no door in that wall,
and all other doors are equipped with
combination locks with the effect that
the men who control the launch are
locked in wvaults during the opera-
tion.

Firings will be made from pre-
selected sidings, The missiles will be
located at marked spots on these sid-
ings and receive their guidance intel-
ligence from tapes fed into the con-
trol mechanisms aboard the train. The
Strategic Air Command will have con-
fided intelligence to the tape that
will tell the missile where it is and
where it is going. Each missile train,
moving from siding to siding on 900
to 1,200 miles of track, will have tapes
for every possible launch order.

The emphasis placed on Minute-
man’'s mobility is not intended to de-
tract from the importance of the hard
site installations, which will start be-
coming operational in mid-1962. Con-
struction work on the first site, near
Creat Falls, Mont., starts this month
and will be completed by the Army
Corps of Engineers in fifteen to eight-
een months,

For this operation, General Schrie-
ver has found new economies made
possible by use of a highly jam-re-
sistant launch control system. It in-
volves perfection of a radio communi-
cations system that utilizes antennas
located under the ground where they
cannot be damaged by sabotage or
blast.

When installed, this radio launch
control system will handle all of the
underground missiles from launch con-
trol centers. Each Minuteman squad-
ron will have fifty missiles and five
launch control centers. If necessary,
any of the centers ecan fire all fifty
missiles. To tie these centers and mis-
siles together would require hundreds
of miles of special cable at an esti-
mated cost of between $20,000 and
§25,000 a mile. General Schriever esti-
mates the over-all saving at about
$300,000 for each missile.

There are other examples of econo-
mies in the Minuteman development
program and operational schedule that
help this weapon set its record for
bucking the trend toward higher bills
for our defense effort. The test effort
at Edwards AFB in California, where
the silo launcher was perfected, did

(Continued on page 36)
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alpha

FROM A CONCEPT TO DEMONSTRATED WORLD-W/DE
CAPABILITIES IN LESS THAN TWO YEARS

Alpha Corporation in its systems engineering and management role is
playing a vital part in highly diversified communications, instrumenta-
tion and control systems for government and industry.

Pacific Missile Range instrumentation, communication and data han-
dling systems serve the nation’s largest missile range, stretching from
Point Mugu westward, by way of islands and range ships.

Satellite and deep space probe air transportable tracking and communi-
cations systems for NASA, JPL and the Signal Corps have been engi-
neered to handle a wide range of missions.

MNaval Tactical Data System makes possible rapid transmittal and dis-
play of radar, fire control and similar types of data simultaneously
between all elements of a naval task force deployed at sea,

Short Order system provides positive two-way voice contact needed to
control all airborne elements of Strategic Air Command through any of
four widely dispersed HF single sideband station complexes.

Air Transportable Communication Central allows Marine Corps com-
mand post to route teletypewriter, voice and telegraph communications
between landlines and self-contained HF single sideband station with
complete switching fexibility,

Project Echo passive satellite communication experiment suceessfully
transmitted voice, teletypewriter and facsimile between Collins at Cedar
Rapids and Alpha at Dallas in joint company-financed tests of feasibility
of satellite relay communication.

Far East Tropospheric Scatter System provides multiple channels for
voice, teletypewriter and data communication between Formosa and
Okinawa, a 410-mile over-water link in the Armed Forces Pacific
Scatter Network.

Asiatic Petroleum 500-mile communication system combines Tropo-
spheric Scatter and Microwave to link Shell Oil's Venezuelan Head-
quarters at Caracas with its refinery at Cardon, and its western oil
operations area,

CORPORATION

A SUBSIDWAAY OF COLLING RADID COMPANY

SYSTEMS DESIGNERS, EMGIMEERS, CONSTRUCTORS, WORLD-WIDE
RICHARDSOM, TEXAS = TELEPHONE DALLAS ADams §-2331
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pend on our continued ability ter an enemy some day
before 1 Minuteman i
s capability for fast reaction,
= up]t Vs, and its potential force
have identified Minuteman as an inte wreontinental bal-
listic ]lljnl]Ll eminently qualified to counter the mounting
Soviet missile threat—and also to counter it in a Ihlurm
the Sc can fully understand and respect—through
numbers,”

Supersonic Means Mach 3

Wasmxg:
Nobody has said it out loud, but the «
for development of a sup sonic comm
almost certainly h ] ;
The program is a good one, and :t has the blessing of ﬂll
1 rienced and competent people in all arenas, in-
chuding the Air Force. At the same time it }“\ quie
ignored the sage f Congressman Ovwe
and his House Committee on Sci and | (F
Last ]mu this group suggested that HH Mational
and Space Administration should overcome its
ance to assume management msibility for the
and ordered that agency to “submit its detailed
tm.,ttilrr with recommendations for appro-
ion.
, it now appears, has done no such thing. It is
confining itself to the role of its predecessor, the National
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Advisory Committee for Aeronautics, in the matter of the
supersonic transport and will concern itself with basic
research that will contribute to the program. Over-all
leadership is being assumed by the Federal Aviation
Agency in the sense that it will be the funding organization
and that it will defend the project at the White House, on
Capitol Hill, and wherever else it comes under serutiny.
Actual management of the program is a job assigned to
the Air Force, which has existing talent and machinery in
its Air Research and Development Command. The men
responsible for this pattern feel strongly that it puts square
pegs in square holes and round pegs in round holes. The
effort is to ensure application of capabilities where they
will do the most good, an approach that many feel should
have been applied before this in the technological race with
the Russians.

There is unanimity of opinion among the principals that
the supersonic transport proposal is sound, a unanimity
that is a trifle unbelievable to some observers.

*1 feel that an economic Mach 3 transport is inevitable,
whether this country or some other develops it,” Gen.
Thomas D. White, USAF Chief of Staff, told a recent
meeting in New York. He continued:

“It does not, however, necessarily follow—and I want
to make it very clear that we in the Air Force do not con-
tend—that the first of these commercial aircraft must be a
modified B-70.

*. .. the Air Force has been working for some time with
the Federal Aviation Agency and the National Aeronautics
and Space Administration toward the formulation of a
national program in the commercial supersonic air transport
field.

“Should such a program be initiated the Air Force stands
ready, if called upon, to make available its existing capabil-

ities and to contribute to this program in the area of
development management or any other way it can. The
beneficial effects on the national economy and the aero-
space industry in particular, fully warrant such a program.
As a matter of fact, there is no alternative if we are to
maintain our leadership not only in commercial aviation
but in military aerospace power as well.”

In this, General White made it clear that USAF has no
desire to mix its work on the transport with its military
program although ARDC capability is available, if it is
needed for a project of this magnitude. USAF's chief made
another contribution in the care with which he defined the
goal. It is not a supersonic transport alone, it is a Mach 3
transport. The general has made it clear before, in con-
gressional testimony, that he considers this no time to put
a big effort in the supersonic ranges below Mach 4,

There are those who disagree with him and it would
be well in this case to take an example from abroad, Sir
George Edwards, an executive of the British Aircraft
Corporation and Vickers Armstrong, has suggested there
should be a joint effort by his country and ours to “estab-
lish the cruising speed of a supersonic (transport) aircraft
at 1,500 miles an hour"—which is just over Mach 2. He
says the British know how to build this kind of an airplane,
which is the one thing they have in common with all of
the people who say it is enough to go supersonic at this
stage and never mind Mach 3.

This is not the approach with which history has been
made ever since December 17, 1903. It is not the approach
the Russians used when they put Sputnik in orbit, Indeed,
the Wright brothers knew how to build bieveles, and even
the Communists made excellent tanks for World War 11
They were not satisfied, in Dayton or Moscow, to stand
on already-demonstrated capabilities.—Exp




REORGANIZATION PLAN

What'’s Proposed for the Pentagon?

The Democratic Party platform, on which Mr. John F. Kennedy ran and was elected, had this to say about the

organization of the Depariment of Defense:

“A first order of business of a Democratic Administration will be a complete reexamination of the organization of

our armed forces.

“A military organizational structure, conceiced before the revolution in weapons technology, cannot be suitable for
the strategic detervent, continental defense, limited war, and military alliance requirements of the 1960s.

“We believe that our armed forces should be organized more nearly on the basis of function, not only to produce
greater military strength, but also to climinate duplication and save substantial sums.”

As the first step in this “first order of business” Mr. Kennedy asked Senator Stuart Symington to head a committee
to examing the problems involved in reorganizing the Pentagon and to come up with a recommended plan. The Symington
committee included, as reported in our December issue, the following:

Clark M. Clifford, Thomas K. Finletter, Roswell L. Gilpatric, Fowler Hamilton, and Marx Leva. All these men
share a background of expertise in defense administration, Finletter and Gilpatric with the Air Force, Clifford and Leva
with the Navy and Department of Defense, Hamilton as general counsel to the Senate Subcommittee on Airpower in 1956,

The report of the Symington Committee, which Mr. Kennedy has accepted but to which he has not, at this writing,

reacted, follows.—Tue Eprrons

salient factor stands out above the rest. That is the

threefold significance of reaction time at this stage
in history:

e First is the unprecedented strategic value of time
—the ability to react instantly against aggression in this
nuclear-space age.

In World Wars I and IT our country had at least
eighteen months to build and mobilize its defenses.

If there should ever be a World War I11, we would
be fortunate to have eighteen minutes to react.

# Second is the crucial time element in the United
States vs. Soviet arms race—the need for early selection
among alternative weapon systems and for shorter lead
times between conception and use.

® Third is the effect of time on defense cost. Re-
gardless of how much the people of this country spend,
they cannot buy time. Yet we tend to forget the costly
effect of building weapons which have become obso-
lescent as a result of delay.

Only by giving full recognition to these all-important
time factors can the defense establishment of the
United States be strengthened in a really meaningful
\\"E}",

I.'\T ANY appraisal of the US military posture one

Background of Committee
Recommendations

The existing structure of the Department of Defense
is still patterned primarily on a design conceived in
the light of lessons learned in World War II, which
are now largely obsolete.

The piecemeal amendments to the basie legislation
effected in 1949 and 1958 and the “reorganization” of
1953 did not alter the essential character of the US

i

military organization, deployed on the basis of whether
a military man travels on land, sea, or air. Hence it
can be truly said that since 1947 there has been no
fundamental change in the scheme of organization of
our armed forces.

Yet, during this period of nearly a decade and a
half, the whole state of the art in military science has
been revolutionized, as epitomized in the transitions
to the jet, nuclear, and space ages.

No longer is the prime mission of the military forces
of the United States to prevail in a World War II-type
of open warfare; now it is to ensure the defense and
survival of the nation in the current era of cold war
and protracted conflict, with always the possibility
of nuclear attack.

Changes of comparable magnitude have taken place
in the international political conditions which con-
stantly accentuate the military risks to which the
United States is now subject,

Although two partial reorganizations of the Defense
Department since 1952 failed to bring the organiza-
tional structure of the Department into line with the
requirements of today’s military conditions, the neces-
sity for modemizing the defense organization has been
widely recognized; and both the Administration and
the Congress have been repeatedly urged to take fur-
ther measures.

In 1958 the Rockefeller Brothers Report recom-
mended major changes in the military establishment to
remedy those central weaknesses in its structure which
have contributed to the lag in US weapon systems de-
velopment versus that of the Soviets.

In 1959 Senator Cooper proposed a bill designed to
make improvements in the administration and control
of the Defense Department; and in 1960 Senator
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Symington introduced amendments to the National
Security Act which would have effected further reor-
ganization of the Defense Department.

It was in the light of such bipartisan moves that the
Democratic Platform for 1960 called for a “complete
examination of the organization of our armed forces,”
as a first order of business of the next Administration,
and that Senator Kennedy asked this committee to pro-
duece for him “a concrete program with specific pro-
posals in the clearly defined field of its responsibility.”

Throughout all proposals, past and present, to make
more effective the Defense Department organization
has run one central theme—the clarification and
strengthening of the authority of the Secretary of
Defense over the entire United States military estab-
lishment,

There are some who believed, even prior to the 1958
amendments to the National Security Act, that existing
legislation provided ample basis for the Secretaryv's
authority. Others took a contrary view. Tt is the
coneclusion of this committee that the doctrine of
civilian control will be compromised as long as any
doubts exist on this vital point,

Besides resolving any such remaining doubts, there
are three major objectives to be sought in modernizing
the present Defense Department structure:

e First, there must be a shortening of the time
factor in bringing new weapon systems from concep-
tion to utilization without duplication and wasted
effort. Under the existing multilayered structure it is
only possible to reduce administrative—i.e., decision-
making—lead time by crash procedures set up for key
programs such as the Special Projects Office of the
Navy now in charge of the Polaris program and the
Ballistic Missile Division established by the Air Force to
expedite the ICBM program. This ad hoc streamlining
of weapon systems management inevitably slows up
progress in other areas.

Furthermore, for todayv’s advanced weapons, such as
missiles, and tomorrow’s possible new ones. such as
space vehicles, there is no longer any validity in sepa-
rating the development and production evele into two
parts, This has been the practice with World War II-
type and other conventional weapons which, when de-
veloped, can be manufactured by production-line
techniques.

With the present need for concurremcy in many
stages of weapon syvstems management, and with the
relatively limited number of any given advanced
weapon that will be produced, rigid distinctions be-
tween research and development and procurement and
production organizations are no longer needed, and
their performance should be more closely coordinated
in the interest of economy in time, money, and motion.

e Second, the predominance of service influence in
the formulation of defense planning and the perform-
ance of military missions must be corrected. At present,
defense planning represents at best a series of compro-
mised positions among the military services. Action
by the Joint Chiefs of Staff takes place, if at all,
onlv after prolonged debate, coordination, and negotia-
tion between the staffs of the three service chiefs in
preparing them to represent the points of view of their
services in the Joint Chiefs of Staff.

No different results can be expected as long as the
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members of the Joint Chiefs of Stalf retain their two-
hatted character, with their positions preconditioned
by the service environment to which they must return
after each session of the Joint Chiefs of Staff. Nor can
the Joint Staff become fully effective in developing the
basis for clear military judegments unless the present
degree of influence exercised by separate service
thinking is sharply reduced.

In short, there is a clear need for defense interest
rather than particular service interest.

® Third, there must be more effective utilization of
human effort and material resources in the defense
establishment. This can only be achieved through a
flexible organization conforming to the present-day
nature of military missions instead of traditional serv-
ice concepts. Such a change in organization would
tend to minimize the duplication and delay growing
out of the present multiple layers of control and the
overlapping among military programs and operations
caused by steadily increasing interservice rivalry in an
effort to fulfill common missions.

No longer can this nation afford the luxury of letting
each service strive to develop in itself the capability
of fighting any future war by itself. The national re-
sources available for our country’s defense effort are
in limited supply, and we cannot afford such waste
of either manpower or funds.

Recommendations for DoD Reorganization

In order to accomplish the objectives mentioned
above, the committee recommends the elimination of
the present departmental structure of the Army, Navy,
and Air Force, but would preserve the military services
as separate organic units within a single Defense
Department. Such a step would do away with the
present departmental service secretaries and their
under- and assistant secretaries, fifteen in all.

Certain of the defense reorganization proposals that
contemplate this change, such as the hills introduced
during recent sessions of Congress by Senator Cooper
(5. 2728) and Senator Symington (S. 2957), have
made provision for replacing the present service secre-
taries with three new Undersecretaries of Defense for
the Army, Navy, and Air Force. The committee (in-
cluding its chairman) now believes, however, that, by
perpetuating separate service sccretariats, it will be
maore difficult to subordinate service interest to national
interest. The committee therefore considers that it
would be wise to discontinue what is now a dual sys-
tem of civilian control as a result of interposing
between the Secretary of Defense and the services them-
selves a set of secretaries identified with each of the
services.

Vesting directly in the Secretary of Defense the
administration of the services would be consistent with
the functional scheme of military operations already
now reflected in the unified commands, would concen-
trate civilian control in the Department of Defense
at ane level instead of two, would reduce the delays
incident to obtaining separate service department
coordination, and would Facilitate effective civilian
direction of defense policy as distinet from military
operations,

( Continued on following page)
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CONTINUED

Since the 1958 amendments of the National Security
Act, the chain of command runs from the President to
the Secretary of Defense, and, through the Joint Chiefs
of Staff, to the commanders of the unified and speci-
fied commands. The only change in this operational
chain of command contemplated by the recommenda-
tions of the committee would be to substitute the
Chairman of the Joint Staff for the Joint Chiefs of Staff.
Thus, orders to commanders of unified and specified
commands would be issued by the Secretary of Defense
(or by the Chairman of the Joint Staff by authority
and direction of the Secretary of Defense ). These com-
manders, in turn, would continue to have full opera-
tional control over the forces assigned to them.,

Under the new structure proposed by the committee
the military services would retain their existing respon-
sibilities for administrative and logistic support of the
military commands. The chain of command for such
purposes, as distinguished from operational direction
of the military commands, would run from the Presi-
dent to the Secretary of Defense to the chiefs of the
services rather than to the military departments
through their secretaries as at present. The effect of
this one change in the chain of command for nonopera-
tional functions would be to shorten the chain—again,
reduce delay—and to place the chiefs of the separate
services (who would no longer serve on the Joint
Chiefs of Staff) in direct line of command with the
Secretary of Defense from whom their orders would
issue,

The end result should be to accomplish what the
committee believes to be a major objective in any
change of the defense structure, namely, to make the
Secretary of Defense the civilian official in the Depart-
ment of Defense with unquestioned authority and con-
trol over all elements of the Department of Defense at
all levels.

Specific Recommendations

A. Strengthening Civilian Authority.

1. The military services would be retained, but the
present departmental structure of the Army, Navy, and
Air Force would be eliminated. This in turn would do
away with the present positions of service secretaries,
undersecretaries, and assistant secretaries. The services
would remain separate organic units, albeit within a
single department (as is the case today with the
Marines), and subject to the direction, authority, and
control of the Secretary of Defense.

2. There would be created two new Undersecre-
taries of Defense, one for Weapon Systems and one
for Administration. Together with the Secretarv and
the Deputy Secretary, they would comprise the
planned statutory appointees in the Department.® In
addition, the Secretary of Defense may designate such
civilian assistants as he deems necessary.

The seven existing offices of Assistant Secretary of

*Myr. Leva, while agrecing that there should be s drastic reduction in
the number of secrctaries, undersecretaries, and pesistant secretaries,
believes that the Secrotary of Defense needs the assistance of several
additional Undersceretarics of Defense.
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Defense (in addition to the fifteen service secretarial
offices) would be abolished. Their functions would be
absorbed by Directorates set up under the two new
Undersecretaries. This Directorate organization would
be subject to change by the Secretary of Defense and
should not be frozen into a pattern fixed by legislation.

3. The Undersecretary of Defense for Administra-
tion would be responsible for activities such as finan-
cial management (comptroller), personnel, legal, trans-
portation and communications, legislative, congres-
sional liaison, public information, and health and
medical.

As rapidly as possible all military personnel would
be subjeet to similar recruitment practices, rules for
training and length of service, pay for comparable
responsibilities, and flexibility of assignment and trans-
fer within and among the services and the service
schools and academies.

There would be unified direction and responsibility
for all service schools and other military educational
institutions.

4. The Undersecretary of Defense for Weapon
Systems would be responsible to the Secretary for the
complete cycle of weapons development, procurement,
and production; and also for construction and installa-
tions, including bases, housing, and depots.

These activities would be managed through three
Directorates, namely:

a. The Directorate of Research and Engineer-
ing, which would take over the functions now
carried on by the present Director of Defense
Research and Engineering, and in addition would
be responsible for the following activities now
located in the Office of the Secretary of Defense:

(1) The Science Advisory Board (formerly
the Strategic Missiles Evaluation Com-
mittee ).

(2) The Research and Development Policy
Council,

(3) The Defense Science Board.

{4) The OSD Ballistic Missile Committee,

The functions heretofore exercised by the Ad-
vanced Research Projects Agency would be
absorbed in the new Research and Engineering
Directorate.

b. The Directorate of Procurement and Pro-
duction, which would be responsible for all
procurement and production Functions.

¢. The Directorate of Facilities, which would
be responsible for all activities regarding facili-
ties and installations, including responsibility for
the planning and construction of facilities for re-
search and testing of weapons, industrial-type
facilities for weapons production and mainte-
nance, facilities for weapons operation and use—
such as missile and space vehicle launching
installations—and noncombatant facilities such as
on- and off-base housing.

5. There would be created a Special Assistant to
the Secretary of Defense for Arms Control who would
serve as the defense liaison in that area with the State
Department; and also with other agencies as designated.
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B. Command of Military Operations,

6. The Joint Chiefs of Staff would be reconstituted
so the Chairman of the Joint Chiefs (to be redesig-
nated Chairman of the Joint Staff) would be the
principal military adviser to the President and the
Secretary of Defense,

The Chairman would preside over a group of senior
officers from all services to be known as the Militarv
Adyvisory Council. Each of such senior officers would
be appointed by the President and would no longer
have any functions or responsibilities in the service
from which he came and to which he would not return.

In addition, the Chairman would direct the Joint
Staff, enlarged commensurate with the added respon-
sibilities of the Chairman.

7. Each of the services would have a chief who
would not serve on the Joint Staff or the Military
Advisory Council; and who would report directly to
the Secretary of Defense,

8. There would be established the following unified
commands, the commanders of which would report
directly to the Chairman of the Joint Staff:

a. A Strategic Command, responsible for all
strategic missions.

b. A Tactical Command, responsible for all
limited and conventional defense missions.

¢. A Defense Command, responsible for all
continental defense missions.

Each of the above unified commands will include

all of the personnel, equipment, and weapon sys-
tems required for the performance of its respective
missions,

To the extent that any regional or area specific com-
mands would be required in addition to the above-
listed unified commands, their commanders would also
report directly to the Chairman of the Joint Staff. Such
commands would be composed of units assigned from
the unified commands.

9. There would be established a unified command
in charge of the National Guard and Reserve elements
of all of the services. In addition to its other functions,
this command would be responsible for civil defense,
and would report directly to the Chairman of the
Joint Staff,

C. Budgetary Procedures.

10. The Secretary of Defense would be required to
present to the appropriate committees of the Congress
a detailed explanation of the military requirements for
all missions and Defense Department operations prior
to the presentation of the defense budget to the Con-
gress.

11. The appropriation of all defense funds would
hereafter be made to the Secretary of Defense. Certain
categories of the defense budget such as research and
development and long lead time procurement would
be put on a multiyear instead of a one-year justification
and appropriation evele.—~Exnp

FACT OR FANCY?

It would serve little purpose, at this juncture, to go
deeply into the detailed pros and cons of the defense
reorganization plan proposed by Mr. Kennedy’s committee.
It remains to be seen how and if the proposed recommen-
dations are to be implemented,

However, historically, the opposition to any proposals
leading to more unified and effective direction of our na-
tional defense establishment has tended to shy away from
fact and logic. Rather it has always been based on tradition,
emotion, and self-serving parochialism.

Here are some of the major arguments resorted to in
the past and likely to rear their unbeautiful heads again:

Fancy: The German General Staff was unified and lost
two World Wars. Why should we imitate it?

Fact: German General Staff was not, repeat not, a unified
staff. It was an Army staff. And the United States has
had the same general type of staff organization in each
of its services throughout most of this century.

Further, no major power has ever had a true inter-
service staff with a single chief of staff. So we would not
be imitating anyone.

Fancy: The creation of a single Chief of Staff would
lead to military domination of the Defense Department
and eventually of the country. It would pave the way
for a “man on horseback™for a dictator.

Fact: History's dictators have seldom been generals.
Mapoleon was a captain of artillery. Hitler was a corporal.
Castro, Khrushchev, Mussolini, Stalin, Perén, and a host
of others took the civilian road to power. And they, the
civilian despots, historically have ruled their military serv-
ices, not the reverse.

Fancy: The present system is working well. Decisions
can be promptly made at present. Why change?
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Fact: The Joint Chiefs, at the time of the earthquakes
in Chile, debated for five hours as to whether Air Force
helicopters or Marine helicopters should be sent in relief.

Fancy: What duplication exists under the present system
is healthy and not wasteful.

Fact: When Vice President Nixon was attacked by a
mob in Venezueln the Army and Air Force flew para-
troopers to Puerto Rico to stand by for a rescue operation,
if needed. The Navy shipped a force of Marines to Cuba
at the same time and for the same purpose. Would this
be the way to run a war?

Fancy: The needs for different kinds of forces for the
major physical media of potential combat are so contra-
dictory that the conflict cannot be resolved in a unified
establishment,

Fact: At least one service, the Navy, has its own air,
ground, sea and space components, which appear to work
quite well under unified direction,

In 1903, Secretary of War Elihu Root, after a long
and bitter fight, successfully shook up the War Depart-
ment, combining a jumble of quasi-independent bureaus,
branches and geographic departments into one entity
called the United States Army under a single General
Staff and a single Chief of Staff. The outeries of anguished
protest were long and loud,

General Miles, for example, told the Senate Military
Affairs Committee:

“The scheme is revolutonary, casts to the winds the
lessons of experience, and abandons methods which suc-
cessfully carried us through the most memorable epochs
of our history.”

And so runs the argument today. It's logic versus emo-
tion, fact versus fancy, tradition versus progress,—Exp
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With fifiy-seven years of aeronautical superiority behind it, the United States
now faces a new challenge. Russia has mounted an all-out
campaign to outperform and outsell the US aviation industry. A concerted US

government-industry effort may be the only answer to this . . .

Irony has marked the helicopter market in India, where the Russians have successfully sold their MI-4 machine to a
power that is threatened by the Reds® principal ally, Bed China. Red method has been to use price-cutting, long-term
eredit. US producer, Sikorsky, did manage to sell two 5625 to Indians for Himalavan use, shown above. One of the
5.62s erashed; a replacement was provided. Although US copters are superior, the Reds have eaptured most of the market.
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CHALLENGE TO AVIATION IN THE COLD WAR

HE United States, backbone of the free world's
Tlr.lcfume against communism, has long been deter-

ring the hot war with airpower. Yet, on another air
battlefront, that of the cold war, the Soviets remain
unchallenged. We are standing passively by while
Russia is seizing the initiative on the international
aviation front.

This country, the birthplace of aviation, with Efty-
seven years of aeronautical superiority behind it, is
permitting airplanes from behind the Iron Curtain to
roam uncontested on the record range and in the mar-
ket places of the world.

The Russian sales effort already has begun in the
remote regions of India and Africa. There is a strong
possibility it will be carried on aggressively in the Mid-
dle and Far East and spread, probably from the foot-
hold already established in Cuba, to South and Central
America. All of the so-called neutral nations, sensitive
as they are to any manifestation of Red prestige in the
technological area, are potential battlegrounds.

So far, the Moscow drive has met only spotty and
Fairly ineffectual resistance from the free world. As in
all phases of the conflict with international commu-
nism, the prime target is the United States, and it is
the United States that should be in the vanguard of
the resistance movement.

While this threat is only one of the Kremlin-directed
challenges facing the Administration of John F. Ken-
nedy, there probably is no other column of the Mos-
cow march that can be turned aside more easily and
more economically.

We have the skills, the industrial know-how, the
aeronautical talent to fight back. We have the aircraft
—or we can build them, What is needed is the deter-
mination to fight back. It is a determination that must
originate in the White House with executive recogni-
tion of the fact that the cold-war battle is fought on
many fronts and that Uncle Sam and his allies must
Win.

The Russians, in several cases flying an inferior
product, today hold nearly twenty-five percent of the
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Hovlola
Reports from New Delhi indicate that Indians have purchased about a dozen AN-10A versions of the Bed AN-10 Ukraina
four-engine turboprop transport shown here. The AN-10 can take off in 2,300 feet and land on a 2,000-foot runway,
but the US Air Foree has o superior aireraft in this category in production, It was shown to Indian representatives
in this country and met their reqoirements, but the manofacturer had no way of beating aggressive Hed sales methods.

aireraft performance records recognized by the Fédéra-
tion Aéronautique Internationale. There has been a
concerted drive by Kremlin-directed aircrews in the
past two years to set new records, Elnplmsis is on
demonstration of the speed, endurance, and payload
capability of Russian transports and helicopters. In
many cases the United States has the hardware—or the
design—that can rewrite much of FAI's tabulations of
records, but it lacks the national determination to com-
pete. The Reds are winning by default.

It is true that a large percentage of the Russian
records are in the more esoteric fringes of aviation—
they are the world’s greatest balloonists, male and
female—but the over-all arithmetic still shows they
hold 108 out of 390 records recognized by the FAIL
The United States, using its excellent military equip-
ment, has made practically a clean sweep of the straight
speed and altitude events where payload is ignored.
But the Russians are setting records at a fast clip in
events where payload capability is required.

A major reflection of their success—and the most
important part of the cold war in aviation—is the
mounting Russian export sales curve, They are selling
aircraft, particularly transports and helicopters, with
increasing frequency in neutral markets.

The US aireraft industry, recognized as an important
part of our country’s and the free world’s national de-
fense machinery as well as the major ally of our armed
forces, has been unable to compete. There are a num-
ber of reasons for this, any one of which can be cor-
rected by the establishment of a national program and
an expressed determination to meet the competition.

“We would like to be in a position to attack early
and adequately the Russian cold-war offensive on the
international aviation front,” a spokesman for the US
industry told the Commerce Department recently.

“In fact,” he continued with a clear eye on India
and a glance over his shoulder at Central and South
America, “the Russian attack has already begun.”

*The United States industry, singlehanded, will have
no possible chance of coping with this competition . ..
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CONTINUED

and they eventually will be offering products .. . by no
means inferior to ours.”

Then he warned:

“The United States government will have to be pre-
pared to support our industry in a big way or accept
inevitable defeat in this area, having important pres-
tige and national defense aspects.”

Even as he spoke, at a conference on aeronautical
export trade promotion, India was preparing to buy a
substantial number of Russian transports and helicop-
ters,

The Indian sale was an important cold-war victory
for Russia. In order to win it the Russians turned to
sales techniques that would bring an American drug-
store proprietor into court if he used them to peddle
tooth paste or toasters. The Reds offer bargain prices
on their hardware, twenty years of credit with two
percent interest on the money, and payment can be
made in any kind of currency. From India, they are
accepting rupees. They give free “technical assistance”
and sell helicopters, for example, at a price that is
more than $100,000 under what the American com-
petitor must ask. And the American firm demands pay-
ment in dollars.

US aviation export salesmen say that the Indian deal
was a simple case of individual American companies
trying to sell in competition with a foreign government.
In this particular case the foreign government is ghting
a cold war, but the Americans frequently face some-
what similar situations in their effort to outsell such
friendly competitors as Great Britain and France. In
the New Delhi market place, however, the Americans
were handicapped by the fact that their efforts are not
recognized in Washington as part of our cold-war
strategy. Needed is a change in policy that makes the
US aireraft industry as much a part of the eold-war
defense team as it is of the existing deterrent effort
directed from the Pentagon.

There is a strange contradiction, which cannot be
avoided, in the Fact that an American aireraft manu-
facturer, who shoulders major responsibilities in the
readiness program for a hot war—or the program to
prevent one—is not given comparable responsibilities
and support for his role in the fight that is already
with us,

This is not a mere commercial battle, It has over-
tones somewhat parallel to those that come out of the
sale by Russia of Cuban sugar in neutral nations at
less-than-market prices. In the Indian situation, for ex-
ample, Russian technical assistance for operation of
the planes and helicopters gives Red agents an ideal
“front” for penetration of India in its most sensitive
areas. The aircraft will be used to supply troops in the
remote regions near the Chinese frontier, where there
is an actual threat of Communist invasion, and to move
men and machinery for a road-building program in the
northern part of the country.

If this prospect does not scare us in this distant part
of the free world, it should. For the technique can and
almost certainly will be exercised in this hemisphere,
where shots and shouts from rebel factions already are
ringing through much of Latin America. The pregnant
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uprisings in such nations as Venezuela, Brazil, Argen-
tina, the Dominican Republic, and even Haiti in many
cases will create a requirement like the one in India.
Will the requirement be met with Russian-built air-
craft, sold at bargain-basement prices to give the Reds
a Trojan horse entry into our neighboring states?
Reports from New Delhi indicate the Russian sale
there provides for about a dozen transports. Generally
it is assumed they will be the AN-10A, the standard
Aeroflot transport or a military aft-loading version of
this airplane. The AN-10 Ukraina has four turboprop
engines, can take off in 2,300 feet and land with ease
on a 2,000-foot runway. There is a superior US-built
aircraft in this category, now in production for the Air
Force. It was demonstrated to Indian emissaries both
at the factory and at military installations in the United
States. The aircraft met their requirements but the
American manufacturer had no way of meeting the
(Continued on following pagze)

Bavfoto
As part of their continuing campaign to impress aneom-
mitted nations, Reds have busily been piling up records
with their airerafl, including helicopters such ans  this
MI-4, which have attracted purchasers not only in neutral
couniries but even in such places as Australin where
franchizes have been applied for to s=ell Soviet aireraft
of all types. Below, Soviet helicopter pilot, identi-
fied as R. Kaprelian, who cstablished a record with the
Ml-4 by taking the eraft, carrying a load of two tons
aboard, to an altitude of approximately 19,744 [ret.
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CHALLENGE TO AVIATION IN THE COLD WAR

challenge of Red sales techniques. He could not offer
cut prices, cheap credit, free technical service, and
training. He was not free to barter; he must have
money in the form of dollars,

The helicopter sold to India presumably is the MI-4,
which has been on the international market for more
than a year. It first was sold outside the Iron Curtain
to some Austrian and Swiss hotel operators. In this
case one American manufacturer took his competitive
product to India for demonstration and managed to
sell two aircraft, one of which later was wrecked in
an accident high in the border mountains. A replace-
ment has been shipped. The American product is a
superior helicopter, but the Reds captured the lion's
share of the market with their more attractive terms.
Another American firm, with a helicopter that is notably
superior in high-altitude operations, found it impos-
sible to compete. While high-altitude performance re-
quirement is a major factor in northern Indian opera-
tions, this firm lacked both a demonstration aircraft
and the means of transporting it to the scene,

Other MI-4s have been sold to Indonesia. The gov-
ernment of Ghana, in Africa, has ordered fourteen
IL-18 Russian transports for use by its Air Force and

E

Red TU-114, four-engine turboprop
transport, holds twenty-four recog-
nized records of the sort that osed
te be held by the B-29, and which
might today be held by the Douglas
C-l‘?.z, which because of budgetary re-
strictions never went into produnction.
Today the C-132 is but the memory of
an ironiec mockup that marked its de-
mise in Talsa, Okla. In the record
book, beside the Red victory entries,
i= the frequent empty notation: Na-
tional US record . . . none established.

In evidence and on hand to impress the Congolese during
the crisis in that embattled land was the Russian I1L-13
four-engine turboprop transport. The government of Ghana
has ordered fonrteen for nse by its Air Foree and govern-
ment  airline, illusteating Red skills in  salesmanship.
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the government airlines. The newest evidence of the
Red offensive in this area is a report that two Austra-
lian companies have obtained franchises to sell Soviet
bloe aircraft. Small airplanes, gliders, and helicopters
of Polish and Czechoslovakian origin will go on the
Australian market.

There is, of course, no way of measuring the over-
all effect of the Russian effort to capture the maximum
number of FAl-recognized world records in aireraft
performance. Certainly these records add to Red pres-
tige, particularly among the neutral nations, and they
certainly are being used to bolster the sales argument.

In the big effort of the past two years, the Reds have
made the most of their monster turboprop, the TU-114,
setting two dozen records in speed and payload cate-
gories. In almost every case they took the record away
from the United States, which had held it since 1948,
The airplane that set the marks a decade and a half
ago was the Boeing B-29, a military design flown in
those days by the Army Air Forces.

This development is the finest example in the record
of an area where the United States has lost out to
Russia by sheer default. The TU-114, which Americans
will remember as the monster that carried Khrushchev

Bovlota

A closeup view of the Sikorsky 5-62 helicopter, two of
which have been ordered for use by Los Angeles Airways.
First turbine-powered helicopter 1o enter scheduled pas-
senger service, the craft ean operate from land, “i‘."{?
ice, snow, swamps, thows US talent in rotor eraft field.
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to this country in 1959, does not appear to be in sched-
uled operation in Russia, but it is a record grabber.
The shift of these performance marks direct from the
B-29 of 1946 to the Russian aireraft of 1960 was made
over the dead body of the Douglas C-132. The C-132
project, a budget calamity, was intended as the US
bid for distinction in the high-performance transport
area involving unprecedented dimensions and cargo
capacity. The economy effort prevented the C-132 from
ever becoming more than a mockup at the Douglas
plant in Tulsa, Okla,
Here is another instance:

Russian helicopters hold a couple of records that:

could be smashed by US rotary wings. A manufacturer,
who is confident he could recapture the marks, has
been rebuffed instead of encouraged. It will be neces-
sary to use a modified government-owned helicopter
to attempt a new record. The US Air Force has refused
permission, on the grounds that its major mission is
concerned with weapon systems that fly high and fast
and deliver lethal loads. A helicopter record is of too
little interest to deserve USAF support.

The task of meeting the Russian challenge on the
international aviation front brings almost as many pro-
posed solutions as there are experts involved in the
business of finding foreign markets. At the Commerce
Department symposium on the subject last October
industry representatives were asked, in effect, what
they could suggest to meet the competition not only of
Russia, but of Great Britain, France, Western Ger-
many, and other competitors.

There were suggestions made calling for more active
help from competent representatives in the foreign
service, fewer export restrictions, release of classified
data, more rapid and flexible financing, and better in-
formation on sales opportunities. All of these will help,
but the more experienced men in the field see a need
for a new attitude that will recognize that US aviation
sales abroad are part of the cold-war effort.

“As it stands,” says the executive of one major com-

The Dounglas C-132, which never got built but would have
had a range of 3,500 miles with a 100,000-pound payload,
shown here during the hopeful days at Tulsa when plan-
ners built the mockup of the eraft that—but for budget-cut-
ting—might have kept the heavy transport lead for the US.
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CONTIMUED

US sales efforts are hampered by government policies.
The French bought British cngines for their suecessful
Caravelle jet transport, though preferring US engines. US
manufacturer was not allowed to release his specifications.

pany, “everybody gets Brownie points for saying no.
What we need is the word, handed down from the top,
that our policy is to beat the Russians at this game,
and everybody—State, Commerce, and Defense De-
partment—is to help. Then they’ll get Brownie points
for saying yes instead of no.”

It has been pointed out that Great Britain, for ex-
ample, does not ask individual manufacturers to go out
and compete on the international market. A product is
chosen for a foreign requirement and everybody in the
Foreign Service, from the Ambassador down to the
lowest-ranking attaché, considers himself part of the
British sales team. The French operate in a similar
way. Not long ago, to meet a requirement in India, the
French government selected a transport, a helicopter,
and an antitank missile of French manufacture. The
government sent them to India and demonstrated their
capabilities. It was a government sales effort, designed
to meet Russian competition.

In contrast, American sales efforts are handicapped
by existing government attitudes and policies. The
French bought a British engine for their jet transport,
the highly successful Caravelle. Actually they preferred
an American product, but the manufacturer, bound to
the Defense Department, was not permitted to release
specifications of his engine or obtain a schedule under
which it could be released for foreign sale.

“The British,” said one fairly bitter executive, “can
sell a product that they have only on a piece of paper.
I can'’t sell one I have on the production line because
somebody has the power to deny release of vital sales
information. What we need is a full understanding
that these sales are important to this country and the
free world. It must be made clear that we give medals
for winning races, not for losing them,”

There is a general feeling in the industry—and in
many places outside—that we are not fighting the cold
war on the international aviation front. So far, the
problem has not been considered serious enough for
implementation from the top level.

What is needed, in the opinion of one aviation ex-
port executive, is a determination that it is US policy
to fight in this area. After that determination is made.
he says, it will not be difficult for American industry
and government to plot the lines for battle.—Exp
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A sizable number of aeronautical experts in industry, government research agencies,

and the Air Force believe they can achieve the marriage of airplane and space vehicle in the

decade ahead. The result would be a gigantic step forward . . .

THE SPAGEPLANE

» « - TOWARD A SPACE-AGE KITTY HAWK

J. S. Butz, Jr.

TECHNICAL EDITOR, AIR FORCE MAGAIINE

atmosphere and space are a single operating con-

tinuum called aerospace, the inexorable pressure
of operational requirements on technology must event-
ually marry the airplane to the space vehicle.

The object of the wedding is to conceive a winged
offspring which can fly into orbit, rather than being
shot there with large rocket boosters, and which can
take off from and land on conventional airfields. The
first successful flight of such a vehicle, into orbit and
return, will truly mark the Kitty Hawk milestone of
man’s conquest of space.

The “Spaceplane” concept has an awesome set of
general requirements, It is envisioned as a self-con-
tained, one-stage vehicle which uses air-breathing
engines to maneuver in the atmosphere and to ac-
celerate itself to satellite speed of about 15000 mph.
It must either carry enough Fuel into orbit to maneuver
extensively in space or be able to collect this fuel as
it orbits in the upper atmosphere, Finally, the Space-
plane must be able to withstand the heat of reentry,
maneuver at very high speeds in the atmosphere as it
returns to the earth’s surface, and land under power
at relatively low speeds at any desired airfield.

Militarily, the attractiveness of Spaceplane is un-
questionable. However, the first glance from the tech-
nical viewpoint indicates defiance of many of the
physical laws which govern the design of aircraft,
air-breathing engines, booster rockets, and reentry
vehicles. It certainly pushes eurrent technology to its
limits, and in many areas the concept cannot be
proved or disproved until more research is eompleted.

As with all vehicles which strain existing knowledge,
Spaceplane has both strong proponents and strong
critics. The argument is primarily over where Space-
plane fits into the time schedule.

Few people contend that Spaceplane could never
be built, but many question whether it could fly in the
next ten years, even if it were given the highest

IF, AS Air Force planners logically contend, the
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national priority in a crash development program.

These critics point to the host of separate vehicles
now under development, which considered in the
aggregate could accomplish all of the missions Space-
plane can and perhaps better. An example is the fact
that large boosters such as Nova can put more weight
into orbit in much less time. The reconnaissance and
early-wamning satellites, such as Samos and Midas,
can accomplish these missions as well and perhaps as
cheaply as Spaceplane. It is also probable that the
Spaceplane, which will need a very large volume to
carry its load of hydrogen fuel, will never be able to
maneuver as well during reentry as a heavier-for-its-
size Dyna-Soar-type hypersonic glider,

In effect, it is the multipurpose aircraft require-
ment carried over into the space field. It is very diffi-
cult to say whether it is better to have a group of
high-performance specialized vehicles or a multipur-

{Continued on page 50)

Shown at right is an arlist’s conception of four possible
Spaceplane configurations using hypersonie air-breathing
engines which burn hydrogen fuel externally, Technically,
the key to the Spaceplane concepl—n one-stuge airerafl
which can fly into orbit after o conventional tukeoff from o
normul-sized airfield—is to use hvdrogen foel and external-
burning engines. The hyvdrogen fuel contains about three
times more energy per pound than gasoline and other hydro-
carbon fuels. External burning muost be used rather than
conventional enclosed engines so that the exposed hot parts
can be eooled by radistion to withstand the very high
operating temperntures at hypersonie speeds, Several types
of acrodynamic configurations are now considered possible
for Spaceplane wse. The vehicle at top right is 8 modified
econe with its upper half removed and a small wing added.
The next is a simple delta wing with a flat hottom with
fuselnge on top. The next two midwing arrangements
might employ submerged canord control surfaces [or
use at low speeds. Podded external-burning engines
are a distinet possibility on  the Spaceplane. Dur-
ing hypersonic flight a1t very high altitudes the exhanst
plume from any engine—rocket as well as  external
burner—balloons to several times its original dinmeter
(much greater than i= indieated here), and it might
prove necessary (o get this plume away from the aireraft.

Dieawlig by Hobert Kirwan
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SPACEPLANE

pose vehicle which can do many of the necessary jobs
but none of them at top performance. But the increas-
ing cost and complexity of individual weapon systems
make the multipurpose approach an attractive one.

The Spaceplane proponents do not suggest that the
current space programs be canceled and that all effort
be put on the all-purpose vehicle. They do believe
emphatically that a single-stage vehicle capable of
aircraft-type takeoffs and landings, which can carry
men and a sizable payload in between the atmosphere
and space almost at will, will be the foundation of
the space-vehicle program during the 1970s.

The best indication available today that the Space-
plane is feasible and can be flown before 1970 is that
a sizable group of aeronautical experts sprinkled
through industry, government research agencies, and
the Air Force not only believe that it can be done but
are enthusiastic about it,

Several manufacturers have already submitted pre-
liminary type Spaceplane proposals to the USAF.
These have been evaluated and considered in the
light of proposals from government laboratories and
from within the Air Force, The USAF budget for
fiscal 1962 contains money for more detailed Space-
plane studies and for state-of-the-art experiments.

Not even the enthusiasts, however, claim that Space-
plane will be an easy technical development. Much of
the current US research and development effort, such
as Dyna-Soar, the X-15, and state-of-the-art work in
high-temperature structures, high-speed stability and
control, etc., will feed valuable information into the
Spaceplane project. But one field of experimental re-
search vital to the project has been virtually abandoned
in recent years, and there can be no sensible hope for
a true one-stage Spaceplane unless large-scale research
in this area is revived.

The missing technical link in the Spaceplane con-
cept is the air-breathing engines that can operate at
hypersonic speeds. Air-breathing propulsion systems
theoretically can eliminate the need for high-thrust
rocket boosters by drawing their oxidizer supply from
the atmosphere. Since the weight of oxvgen needed
is much larger than the fuel weight, hypersonic air-
breathers offer the hope of very light, orbital propul-
siom systems.,

The key to hypersonic air-breathing engines is the
ability to burn the fuel externally. In effect, the en-
gines must be turned inside out so that their hot parts
will be exposed and can be cooled by radiation. The
air entering a conventional enclosed engine at hyper-
sonic speeds would be literally too hot for the engine
component to handle. And there would be no way
to further raise temperature and therefore produce
thrust by adding “fuel to the flame.”

External burning has been studied theoretically for
many years, but the only extensive experimental re-
search effort was conducted at the Lewis Laboratory
of the National Advisory Committee for Aeronautics
in the middle 1950s. This research proved conclusively
that external burning would work at relatively low
Mach numbers. Tt also cleared up enough theoretical
unknowns to convince many thermodynamicists and
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engine designers that it would work through the high
Mach number range right on up to orbital speeds and
at very high altitudes.

The external-burning effort was not continued,
however, and it was abandoned along with all other
air-breathing engine research when the NACA be-
came the National Aeronautics and Space Administra-
tion. The decision to drop all other air-breathing work
was perhaps the most controversial one vet made by
NASA. It raised strong protests from within industry,
the militarv, European aeronautical circles, and within
NASA itself. It forced the professional reorientation
of the research scientists at Lewis Laboratory who
had achieved worldwide eminence for their efforts
with air-breathing engines. The decision not only
weakened any Spaceplane or air-breathing booster
development but limited hypersonic aircraft con-
figurations to the essentially one-shot, rocket-powered,
boost-glide type.

During the past couple of years theoretical work
with external burning has continued, primarily in in-
dustry. Further experimentation is needed immedi-
ately, however, to obtain detailed design data and to
bring the Spaceplane onto more solid ground tech-
nimil}r.

The development problems of a Spaceplane extend
far bevond external burning, and they occur in all
three of its basic modes of operation, which are:
flight into orbit, maneuvering in space, and reentry into
the atmosphere.

When the Spaceplane takes off in the conventional
manner and accelerates to a speed of around 18,000
mph while climbing to an altitude of 200 miles or
more, its flight will resemble much that of a large
rocket as of an airplane, An analysis of this flight into
orbit must be made from the standpoint of both types
of vehicles.

Fundamentally, the rocket vehicle is much easier
to analyze than the hypersonic airplane. There are
two basic factors which influence the ability of the
ICEM-tyvpe rocket or a large space booster to ac-
celerate to orbital speed, and they are just as impor-
tant to the Spaceplane as they are to the rocket. These
factors are the vehicle’s mass ratio and the specific
impulse of its propellants,

The mass ratio is the total takeoff weight of the
vehicle divided by its weight after all fuel has been
consumed and the engines stop. Mass ratio is an indi-
cation of the lightness and efficiency of the vehicle's
structure, and it is a dimensionless number,

The specific impulse is a measure of the energy
released by each pound of propellant. Its definition
is the pounds of thrust produced by each pound of
propellant burned each second, so that the specific
impulse is given in seconds for each propellant combi-
nation of fuel and oxidizer.

In terms of practical numbers the propellants cur-
rently used in operational rocket boosters have specific
impulse ratings of around 250 seconds or a little more.
This means that a single-stage rocket would have to
have a mass ratio of around fifteen to achieve orbital
speed if it carried very little payload. Adding a large
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payload—so that something useful can be done with
the rocket after it is in orbit—means that the mass
ratio would have to be increased significantly.

Unfortunately, the best mass ratio that can be
achieved with any large single-stage vehicle today,
using the construction materials which are available,
is only about seven or eight. So it is not possible
to use single-stage boosters to put even an empty
shell into orbit.

The effective mass ratio of large rocket hooster
systems is increased by using the stage or step prin-
ciple by which it is possible to discard dead weight
in flight. For example, the effective mass ratio of a
three-stage rocket is approximately the product of the
mass ratios of the separate stages. This powerful design
tool makes it possible to take three sturdy, structur-
ally conservative rocket stages with mass ratios of
three and connect them with equally sturdy and re-
liable interstage structures and come up with a com-
plete vehicle that has a mass ratio potential of nearly
twenty-seven. Therefore, such a vehicle could carry
a sizable payload into orbit using current propellants.
Five stages are about the practical limit.

As long as the multistage principle is the only
method used to increase performance, the size of the
complete booster vehicle goes up rapidly when the
payload is increased. The Saturn and Nova vehicles
now under development are good examples. While
it will be available in several configurations, the
Saturn’s capability generally is to put approximately
35,000 pounds up into a low orbit with a total vehicle
takeoff weight of around 1,350,000 pounds. Prelimi-
nary designs on the Nova show that it will be able to
put up about 400,000 pounds in a low orbit for a
maximum vehicle weight somewhere around 10.000.-
000 pounds.

The other route to better rocket vehicle perform-
ance is to use improved propellants with increased
specific impulse. The liquid hydrogen-liquid oxygen
high-performance propellant combination now coming
into wide use will give an improvement of twenty-
five percent or better over liquid oxvgen-kerosene,
which is the most common operational combination
today. Specific impulse of the hydrogen-oxygen sys-
tem is over 300 seconds in most engines, but this still
isn’t high enough to get a one-stage vehicle into orbit
with any kind of a payload.

Big improvements in specific impulse are in the de-
velopment mill and undoubtedly will become opera-
tional around 1965 or shortly thereafter. The nuclear

This article marks the editorial debut

with Am Fonce/Srace Dicest of J. S.

“Sam” Butz, who has joined our staff

as Technical Editor, Mr, Buiz is thirty-

three, a native of CGainesville, Fla.,

: where his family has been in the

/ newspaper business for years. Im-

t mediately following World War I,

- . Mr. Butz served a stint with the

1.8 Baty, Jr. Army’s airborne troops, with duty as

an instructor at the Parachute School, Fort Benning, Ga.

In 1952 he obtained his Bachelor of Science degree in

Aeronautical Engincering at the University of Florida, He

worked on  aerodynamic problems for the MeDonnell

Aireraft Corp, in 8t. Louis for more than two years, then

for engineering-consultant firms whose clients included

Canadair and the Martin Company. In 1957 he joined the

New York staff of Aviation Week as an engineering writer,

coming to Washington the following year. He is married,

has four children, and lives in Fairfax, Va. He will con-

tribute regular articles on technical subjects and write
a monthly column, “Tech Talk” (see page 108).

rocket being pursued in the NASA-Atomic Energy
Commission Project Rover will have a specific impulse
of around 700 and possibly much better. Thus the
Rover rocket will be able to put a one-stage vehicle
into orbit if it is possible, from a civil safety point of
view, to operate nuclear rockets in the atmosphere.
If not, the nuclear rocket will be sent into orbit hy
chemical boosters where it will be started and used to
send large payloads farther out into space.

A new chemical rocket (described on page 108),
which combines the liquid- and solid-fuel ideas into
one engine, has shown the potential of achieving a
specific impulse of 500 seconds or so. This hybrid
rocket could place a large payload into orbit using a
single-stage vehicle, and it is possible that it could
be ready for service long before the Rover rocket.

However, strictly from the specific impulse point of
view there are no large-thrust engines on the horizon
that have the potential of the system planned for the
Spaceplane. The Spaceplane propulsion system will
burn hydrogen fuel with air, and its fuel specific im-
pulse will be about 6,000 seconds. All air-breathing
propulsion systems have much larger fuel specific im-
pulse figures than rocket engines through burning the
oxygen in the atmosphere rather than carrving an
oxidizer along in the vehicle. Fuel specific impulse of
good hydrocarbon-fueled turbojets is about 2,000 see-

(Continued on following page)

Engine pod for a hypersonie aireraft probably would resemble the one shown above in coneceptual form. The long
needle-nosed plug would compress the air, and the hydrogen fuel would be burned near the point of maximum diameter;
then the flow would expand along the plug-type afterbody. During takeoff and for aceeleration to a speed of Mach 2
or better the fore and aft plugs would be opened as shown ar right so an internally housed turbofan engine eould
operate. Thiz engine would also be used during landings to give the Spaceplane a wide choice of landing fields.
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onds, and the hydrogen is better because its energy
per pound is much higher.

The very high specific impulse of air-breathing en-
gines does not automatically mean that they have the
potential of propelling a single-stage vehicle into orbit.
There is the major problem of keeping the air-breath-
ers operating at all of the necessary speeds and alti-
tudes. However, even if this were no problem, hydro-
carbon engines probably would not be able to send
a one-stage airplane into orbit because the require-
ments for mass ratio and aerodynamic efficiency
would get too high.

Several factors combine to make the hydrogen en-
gines proposed for the Spaceplane marginal for their
task of sending the one-stage airplane into orbit.
These are the factors which have always plagued air-
craft designers when they were trying to reach higher

speeds or provide more range. The factors are the

airplane’s lift/drag ratio and the excess power avail-
able under all flicht conditions.

The lift/drag ratio depends upon the total aero-
dynamic efficiency of the airplane, its wings, fuselage,
tail surfaces, etc. If the lift/drag ratio is high, then
the power required is low. The dramatic effect of
improving lift/drag ratio was evidenced with the B-70
supersonic bomber. When the design was first studied
it was predicted that a lift/drag ratio of four would
be available at the Mach 3 cruise speed. This meant
that the engine thrust must be one-fourth of the weight
of the airplane. It was impossible to carry enough fuel
to achieve long range with this sort of aerodynamic
efficiency. Through an extensive research effort the
lift /drag ratio was raised to eight so that the power
required for the B-70 was cut in half, as was the fuel
consumption.

The other vital factor to a constantly accelerating
airplane is the excess thrust available at all flight
speeds and altitudes. If the thrust available is just
equal to the total drag in pounds, the aircraft can
maintain level Hight, but it cannot accelerate or elimb.
If only a ten percent margin of power is available,
then the aircraft will accelerate so slowly that it
probably will consume its fuel long before it reaches
orbital speed. Modern supersonic aircraft need at
least a thirty percent power margin over most of their
speed range to accelerate efficiently to their top
speeds. It is probable that the Spaceplane will need
a substantially higher margin of excess power to reach
orbital speed.

In many ways the rocket is the ideal engine for
acceleration and elimb. Its performance gets better
as the altitude increases, and it consumes fuel rapidly
so that the vehicle weight goes down quickly. The
excess power margin therefore goes up rapidly during
a rocket Hight. Also the rocket leaves the atmosphere
so rapidly that its aesrodynamic efficiency can be dis-
regarded in a general discussion.

In contrast, the airplane’s climb and acceleration
performance is extremely critical because the thrust
of air-breathing engines decreases at the higher alti-
tudes and the lift/drag ratio decreases at the higher
speeds. Therefore, the power available decreases as
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the power required increases. In this situation the
thrust margin for acceleration and climb can quickly
get too small for efficient flight or can disappear al-
together so that a definite limit is placed on maxi-
mum speed and altitude performance.

The Spaceplane proponents believe that they will
be able to maintain a satisfactory power margin over
the entire range of the Spaceplane flight speeds. At
subsonic speeds, for takeoff and acceleration through
the very high drag region near Mach 1, the Space-
plane undoubtedly will have some sort of turbofan
engine. Somewhere near Mach 2 the external burning
will be initiated, with the turbofans probably shut
down and the ducts closed off somewhere around
Mach 3. In theory, it now appears possible for the
external-burning engines to maintain an adequate
margin of excess power on up to orbital speeds.

It is certainly conceivable that the excess power
available will go to zero sometime during the Space-
plane flight either because the engine thrust drops off
in a certain speed range or the lift/drag ratio gets
very low. If this is impossible to correct, then con-
sideration probably will be given to carrying rocket
engines along to provide the power necessary to pass
through the critical speed range.

Proper operation of the external-burning engines
is keyed to one main question. The hydrogen fuel
must be burned in a supersonic flow when the Space-
plane is flying at high hypersonic speeds, and it has
not been positively established that supersonic com-
bustion is possible. In the external-burning experi-
ments conducted to date the free stream Mach num-
ber has been around 2 to 6 so that the flow on the
after portions of the wing has been slowed down
through a couple of strong shock waves and is still
subsonic. If supersonic combustion proves possible,
then the efficiency of conventional enclosed ramjets
can also be increased significantly in the Mach number
region of about 4 to 8.

External-burning systems must also be integrated
into an aircraft configuration with more care than
conventional engines. It apparently will be possible
with external burning to improve the pressure distri-
bution around a hypersonic airplane and improve its
lift/drag ratio considerably.

Once the Spaceplane has achieved an orbit, there
are many missions possible for it to perform. These
missions include: rendezvous with other space vehi-
cles to either join or inspect them; launch of both
offensive and defensive weapons; provide long-term
observation and reconnaissance and maintain an
advantageous position from which it may launch a
glide attack into the atmosphere. All of these mis-
sions have one requirement in common, and that is a
need for maneuverability. The most effective space
vehicles will undoubtedly be those which have the
greatest maneuvering capability. Two general cate-
gories of engine are now being developed or are
available to maneuver in space. First, there is the
chemical rocket which will provide high thrust and
rapid maneuverability but needs a large supply of
propellant. Second, there are the electric engines, the
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ion and plasma rockets, which provide low thrust and
slow maneuvers. These engines do not need a large
supply of propellant, but they require a large fixed
weight in the electrical-generating machinery, which
supplies them power,

It is probable that the Spaceplane and other mili-
tary vehicles operating in space near the earth will
need to maneuver rapidly and will use chemical en-
gines to do this. Most of the Spaceplane ideas being
studied today incorporate a novel idea which will
provide the Spaceplane with a good maneuvering
capability even though it doesnt carry a large pro-
pellant load into orbit. This idea is to carry some
light machinery which can liquify the atmospheric
oxygen available at an orbital altitude of sixty to
seventy miles. The machinery would be run by liquid
hydrogen.

Studies of this system show that a Spaceplane with
a takeoff weight of about 500,000 pounds can climb
into orbit with the necessary machinery and hydrogen
fuel load to store about 500,000 pounds of liquid
oxygen taken from the atmosphere. There will still be
enough hydrogen aboard to burn with the 500,000
pounds of liquid oxygen in a rocket and provide a
large maneuvering capability near the earth. Eight
times more weight of oxvgen than of hydrogen is re-
quired in the chemical rockets so that less than 50,-
000 pounds of hydrogen fuel needed by the rockets
plus a much smaller weight of hydrogen fuel for the
oxvgen collector must be carried into orbit to provide
the maneuvering potential. The drag of the Space-
plane while it is collecting the oxygen will be over-
come by external burning or possibly by a small
rocket.

From the military point of view there is still one
major drawback to the oxygen-collection system,
which has been studied extensively by Antonio Ferri
of the Polvtechnic Institute of Brooklyn and Sterge
T. Demetriades of the Northrop Corporation. With
the presently proposed systems the oxvgen cannot be
collected quickly, and it will take in the neighborhood
of 100 days to store 500.000 pounds of liquid oxvgen
with a system that can be carried in the Spaceplane.

Fundamentally there are two basic space maneuvers.
One is to change orbital altitude while staying in the
same orbital plane, and the other is to change planes
while holding altitude. There are an infinite number
of powered maneuvers which are combinations of
these two.

Changing orbital planes requires considerably more
energy than changing altitude so that the plane of
the original orbit of a Spaceplane will have a strong
influence as to whether it can accomplish any given
task. To illustrate the comparative energy require-
ments, it takes a velocity change of around 14,000
feet per second to change the orbital plane forty de-
grees at an altitude of 1,000 nautical miles, and it
requires a velocity change of about 1,400 feet per
second to change from a circular orbit 500 miles high
to one 1,000 miles from the earth.

The Spaceplane will make a glider-tvpe reentry,
probably similar to what is now planned for the
Dyna-Soar. Initially, the angle of attack will be very
high, close to ninety degrees, and this will be held
during the very high heating period. Consequently,
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Maneuverability in orbit is planned for the Spaceplanée by
incorporating an oxygen-colleetion svstem into its config-
uration. A Northrop proposal for the basie syvstem is shown
above refueling a space vehicle. Corremt designs wounld
require 10 davs o colleet oxvgen for Spaceplane.

the bottom of the Spaceplane will be of heavier, more
heat-resistant construction than the top surfaces. Some-
where below Mach 15 the angle of attack will be
reduced, and the Spaceplane will fly more like an
airplane.

There is one major design difference between the
Spaceplane and the Dyna-Soar. The Spaceplane will
be a very large vehicle, probably well over 150 feet
long, and it will have a very large tank space for the
liquid hydrogen it must earry. Ligquid hvdrogen weighs
only about four pounds per cubic foot as compared to
kerosene and liguid oxvegen., both of which weigh
around sixty pounds per cubic foot. Since a Space-
plane weighing 500,000 pounds at takeoff would have
to carry in the neighborhood of 200,000 pounds of
liquid-hvdrogen fuel, its tank space would be some-
thing like 50,000 cubic feet just for the hyvdrogen,
which results in a very large vehicle.

During the reentry, however, this almost empty tank
volume aids the Spaceplane considerably. The Space-
plane will essentially be a large empty shell on the
way to the ground, and its wing loading will be very
low. The low wing loading results in a low heating
rate, and it is presently believed that the heating rate
is so low that the Spaceplane structure can be cooled
completely by radiation. If complete radiation cooling
is possible, then the skin can be very thin; very little
insulation and no cooling system will be required
under it. In other words, the Spaceplane can be built
with much the same structural concepts used on cur-
rent Mach 2 aircraft because essentially all of the
heat generated by air friction will be radiated away
by the skin. Therefore, the main structural problem is
to get skin materials which have slightly better radi-
ation efficiency than those available todav. It is be-
lieved that this will be possible in the next four or
five years.

The Dyna-Soar heating problem is more severe he-
cause it is a small dense vehicle with a relatively
heavy wing loading. The higher wing loading raises
the heating rate and requires the heavy use of insula-
tion and cooling equipment for certain types of reentry
along with radiation cooling,

The Spaceplane’s very light wing loading will make
its landing a relatively simple matter regardless of
the configuration that is finally chosen for it. Its land-
ing speed and sink rate will be well below those ex-
perienced with the X-15 and the Dyna-Soar.—Exp
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It is a stubborn fact of human nature that—
despite the rush of events which clearly
suggests the need to prepare through change
for the future—we cling to the past. This is
particularly true of many military planners

&
7! whose approach to tomorrow’s war is in terms
g

i i ‘P:"'r EHHF of yesterday’s weapon systems. Out
R & e b " of history, and symbolic of this lack

of vision, is the story of . . .

THE HORSE GAVALRY:
MONUMENT TO

Dr. Edward L. Katzenbach, Jr.
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studded with institutions that have managed to

dodge the challenge of the obvious, The Coast
Artillery continued until the middle of World War 11,
at least in the United States. Other such institutional
anomalies spring to mind. But the most curious of all
was the Horse Cavalry, whose capacity for survival
borders on the miraculous. Like the mollusk, the Horse
Cavalry made those minor adjustments that time dic-
tated absolutely. Then it continued to live out an ex-
pensive and decorous existence with splendor and some
spirit straight into an age which thought it a memory.
In times such as these, when today’s weapons are
already out of date and there is therefore o’ daily need
for reassessing our military institutions’ response to
them, the strange and wonderful survival of the Horse
Cavalry represents something more than a curiously
alarming anachronism,

T HE MILITARY history of the past half century is

The Weapons Problem

By the year 1900 or thereabouts, the clip-fed breech-
loading repeating rifle was in the hands of the troops
of all the major powers. Self-firing automatic weapons
were also on the assembly lines of the world’s arma-
ment makers. At roughly the same time it had been
found that use of glycerine in the recoil mechanism of
artillery pieces enabled these to remain aimed after
being fired. This in turn meant that the artillery piece
itself became a rapid-fire (twenty rounds per minute)
weapon. The French “Seventy-five” was shortly to be
in production. Firepower, in short, had a new meaning.

For the cavalry, each of these developments would
seem to have been nothing short of disaster. For the
horse has a thin skin and a high silhouette, and its
maximum rate of speed on the attack is only thirty
mph. It is difficult to imagine a target more susceptible
to rapid fire,

It was clear that the introduction of the automatic
and the semiautomatic weapon would make some
cavalry missions more difficult. But there was no doubt
in any cavalryman’s mind, and there was little doubt in
the minds of most others, that cavalry missions would
have to continue simply because there was no viable

substitute. The horse was transport, the horse was
mobility, and the horse was reasonably amphibious.
A group of horsemen could cover 100 miles in twenty-
four hours with a load of around 225-250 pounds.
The cavalry was the good eye of the infantry. It was
taught to collect, and if necessary to fight for, informa-
tion about the enemy, The cavalry protected friendly
troops and harried enemy flanks and rear. It covered
withdrawals. It pursued a defeated enemy. And above
and bevond all else, the cavalry was used to charge the
faltering, the weary, or the unwary, to deliver the coup
de grdce with the armes blanches: with cold steel, with
saber or lance, to “crown victory,” as the proud phrase
went.
To scout, to patrol, to cover Hank, rear, and with-
drawal, to raid—these missions remained untouched.
There remained, however, one really great problem.
Did automatic fire relegate the horse to a transport
role or should it be considered as part of a weapon
system? At the time the problem was never stated
quite this simply. Indeed it was never stated at all, but
in essence this was the issue. The reason why the ques-
tion so divided men was this: Cavalry as an arm was
an integrated weapon made up of horse, man, and cold
steel fighting as one. If horses were to be separated
for the fire fight, then the cavalry as an arm would no
longer exist. Only mounted infantry would remain.
On the issue of the relationship between horse and
man hung a number of subsidiary issues. Should the
horseman be armed with the new automatic weapons?
If so, he would have to be dismounted in action, for
the horse, as differentiated from the elephant, is a most
unsatisfactory gun platform. Yet to deprive cavalry of
the new weapons would be to deprive the weapons of
mobility. And if the horse could no longer be used to
charge the new guns, then of what possible use was
honed steel, e.g., lance and sword, even if one took
into serious account the last-ditch defense of it, to wit
that it was “always loaded”? Finally, and here one
comes to the most burning question in any issue of
military policy—the effect of change on morale, If the
cavalry were deprived of its cold steel, would it lose
that fine edge of morale, that élan without which it
would not be “cavalry,” no matter what its mission?
(Continued on following page)

PUBLIC IRRESPONSIBILITY

To devote the pages of a magazine called Am Force ta a historical dissertation on
the horse cavalry may seem an anachronistic anomaly. But this story of the tenacity
of an outmoded weapon system is especially pertinent in these days of overnight
obsolescence. Each reader will interpret its significance in his own way, depending
on his point of view, his backeround, his traditions, his prejudices. This, we feel,
is part of the charm, as well as af the usefulness of the article. You jrenys gour
money and you takes your choice. The text is condensed with permission from a
longer article which appeared as “The Horse Cavalry in the Twenticth Century:
A Study of Policy Response.” in Public Policy: Yearbook of the Graduate School
of Public Administration, Volume V111, 1958, published by Harcard University
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THE HORSE CAVALRY

CONTINUED

But before the problem of the cavalry armament
could even be tackled, the difficult question had to be
answered as to what the rapid-fire weapons could do
and should be doing.

There was agreement that a given weapon, if kept
supplied with ammunition, could be fired for a given
period of time, if it could be kept in action, i.e., was
not knocked out by, say, long-range artillery fire, at a
certain rate of fire, and that the firing might or might
not be worthwhile depending on the availability of
targets, i.e., enemy tactical doctrine. If an offensive
weapon, then the machine gun could well be desig-
nated a cavalry weapon. If defensive, then was it not
an infantry, or even an artillery weapon? In short, for
each demonstrable fact there was an awkwardly in-
tangible if which could neither be properly accounted
for nor possibly forgotten.

Within the military staffs of all nations, the machine
gun raised many more problems than it solved—as can
be expected of any new weapon system. These prob-
lems were, furthermore, broadly intellectual rather than
narrowly technical. Indeed, the mechanical improve-
ment of a given weapon system is usually less urgent
and almost always less baflling than deciding a proper
and fitting target for it, and then solving the galaxy of
problems of organization and control which hinge on
this basic decision.

Perhaps the fact that there are such agonizing re-
appraisals of organization and doctrine in the light of
new invention only after what seems in retrospect the
most reprehensible time lag, whether it be a matter of
horse cavalry or ballistic missiles, may best be explained
as being due to the enormous difficulty of predicting
the Future. For the future of war can only be con-
structed on the basis of enemy capabilities in unstable
combination with a “guesstimate” as to his intentions.
This also explains why each nation maneuvered against
itself each fall, dividing itself into Red Forces and Blue
Forces, each of which was endowed with the same
characteristics as the other, instead of trying another
nation’s tactics against itself. The latter was simply too
difficult. For the cavalry to have to think about auto-
matic weapons was understandably tortnous and time-
consuming,

So the immediate problem was to conceptualize the
mission or missions of the machine gun and the tactics
of the new clip-fed, bolt-action rifle and the automatic
gun, The second problem was to decide the future
tactics and armament of cavalry in view of the concept
arrived at. What actually happened was that the new
was absorbed into old organizational and tactical con-
cepts, and nothing of the old was rejected.

Weapon System Evaluation

Looking back now, and attempting to distill historic
lessons from the past, it seems unreasonable to believe
that means could not have been found to test the Horse
Cavalry in a framework of new technology. One feels
that a conclusive study could have been made of cav-
alry charges in a variety of formations, with a variety
of weapons, against a variety of simulated enemy for-
-1

mations equipped with modern weapons. But the truth
is that nothing is more difficult to test than a weapon'’s
effectiveness. This should be patently obvious to any-
one who, during the late 1950s, troubled himself to
inquire into the missile development claims of the
several US armed services. Maneuvers, like wars, take
place, after all, under certain sets of conditions, and
who is to say, therefore, what they have shown?

For example, during the summer of 1938 the US
Infantry maneuvered against the US Cavalry at Fort
Benning, Ga. As the problem started, the cavalry rode
and the infantry trucked to the given maneuver area.
The motor vehicles being rather faster than the horses,
the infantry had ample time to get into position first.
This proved a most frightening advantage. The infan-
try, well camouflaged, waited with some excitement
while the cavalry was allowed to pass concealed for-
ward infantry units. Only when the advance units of
cavalry hit the main units of infantry did the infantry’s
strategem become apparent. It was at that moment
that the infantrymen rose shouting from entrenched
positions waving bed sheets. The horses thought their
Day of Judgment had arrived as ghosts rose over the
battleficld, and what followed is best left to the imagi-
nation.

To infantrymen the maneuver proved conclusively
that trucks gave the infantry a mobility with which
the cavalry could not hope to compete, and that when
minus multicolored uniforms and not drawn up in drill
formation the infantry made unsatisfactory cavalry
targets. Yet to the cavalrymen—and this raised a furor
that still stays in men's minds—the whole exercise
proved only that infantrymen were practical jokers.
The problem of “proving out” doctrine in the field of
maneuver is distressingly difficult. Operations analysts
are never called upon to solve crucial problems.

Mission Justification

The simple fact is that experience, the most revered
of teachers, couches the lessons of war in ambiguity.
And with the introduction of each new weapon into
the arsenal of any power, the future is more difficult to
see than it was previously. Each of the revolutions in
warfare that have occurred in this century has made
policy determination that much more difficult. One of
the reasons for this is that each new weapon system
is so quickly idealized by those who control it. Those
situations which frustrate its usefulness are left for
those out of control to exaggerate. The bomber pilot
thinks of Germany rather than of China. The tankman
remembers the plains cut by roads and forgets the
jungles cut by rivers. The anti-whatever-it-is man—the
antitank, the antiair—thinks of the power of the defense
over that of the offense. The crystal ball has been shat-
tered by technology. It was fractured by 1900, but this
only became quite evident after the first World War.

The basic argument of the cavalrymen in their jour-
nals and in their manuals in the period between the
great wars was an absolutely sound one. They argued
in essence that new weapons obviated only those with

(Continued on page 59)
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THE HORSE CAVALRY

CONTINUED

like characteristics. They argued that while a better
tank scrapped a worse one, the tank as a weapon sys-
tem could not replace the horse until such time as it
could perform all the missions of a horse. Whether
these missions were worthwhile was seldom considered.

For the man on the horse there was much greater
difficulty in understanding the tank than in under-
standing the rapid-fire weapon, Perhaps this could be
expected since tank and horse were competitors for
the same missions. Certainly the limpid eye and high
spirit of the one and the crass impersonal power of the
other was enough to render partisans of the one quite
helpless when it came to understanding the military
views of the other, quite as helpless indeed as the sea-
based fighter is to understand the land-based or the
air-based and their view of world geography. To speak
even more immediately, does a ground-to-ground mis-
sion outmode a bomber? Will a man in the hole be
able to do what a man in a bomber will?

One finds the Horse Cavalryman making the same
points over and over again. He stressed the tanks” need
for spare parts, without taking into consideration that
one of the greatest difficulties of the cavalry was that
horses do not have spare parts. He stressed the lack of
mobility of the tank along mountain trails without
mention of the appalling problem of getting horses
overseas—they have a tendency to pneumonia, together
with a soft breast which becomes raw and infected
with the roll and pitch of the ship. Whereas the point
was occasionally made that nature took care of the re-
supply of horses—i.e., that while factories could be
bombed out, sex could not—no mention was ever made
that in wartime as in peace it still took four or five
vears to produce each mature animal, And, finally,
although the horse was claimed to have certain immu-
nities to gas warfare, the peculiar problems of getting
gas masks on the poor beasts were omitted,

Yet whether partisans were ankle deep in the sands
of prejudice or not, there were certain aspects of the
relationship between horses and planes and horses and
tanks which were so obvious that they could hardly be
missed. However low and slow it flew, the plane would
not be a substitute for a still lower and still slower
man on a horse. And the plane could not penetrate
forests and neither, within limits, could tanks. So there
was, and indeed there still is, a gap between what the
horse can do and what the plane and the tank can do.
Just as there is between what the missile and what the
bomber can do.

In retrospect, the US Cavalry was as retrogressive
in 1940 as it had been progressive in the years before
Waorld War I. It had never crossed the sea during
World War I due to transportation difficulties. and
spent its war chasing bandits along the Mexican bor-
der. But it shared every confidence that its future role
would be everything it had not been in the recent past.
As of 1940 it labored under the most embarrassing of
illusions. The US Cavalry believed that it had mod-
ernized itself. And it defended its Horse Cavalry on
the sacred ground of "balanced foree.”

“Each arm has powers and limitations,” explained
Maj. Gen. John K. Herr, Chief of Cavalry, before the

AIR FORCE Maogozine = Jonuary 1951

Subcommittee on Military Affairs of the House Com-
miltee on Appropriations on March 11, 1940. "The
proper combination is that which arranges the whaole
s0 that the powers of each offset the limitations of the
others.”

The Price of Change

The ultimate conclusion of all this today is that the
military profession, dealing as it does with life and
death, must become utterly realistic, ruthless in dis-
carding the old for the new, forward-thinking in the
adoption of new means of violence. But equally needed
is a romanticism which, while perhaps stultifying real-
istic thought, gives a man that belief in the value of
the weapon system he is operating that is so necessary
to his willingness to use it in battle, Whether a man
rides a horse, a plane, or a battleship into war, he can-
not be expected to operate without faith in his weapon
system. But faith breeds distrust of change.

Furthermore, there is need for discipline, for hier-
archy, for standardization within the military structure.
These things create pressures for conformity, and con-
formity, too, is the enemy of change. Nor is there gen-
erally the pressure for the adoption of the new that is
found in other walks of life. There is no profit motive,
and the challenge of actual practice, in the ultimate
sense of war, is very intermittent. Finally, change is
expensive, and some part of the civilian population has
to agree that the change is worth the expense hefore
it can take place. What factors then make for change
in situations short of war?

Surely the greatest instigation of new weapon de-
velopment has in the past come from civilian interest
plus industrial pressure. The civilian governors get the
weapon systems they want, Hitler gets his tanks, the
French public their line of forts, Khrushchev his
rockets. When society shows an interest in things mili-
tary, weapons are adopted—apparently in great part
because of the appeal they make to a set of social
values and economic necessities,

The abolition of the Horse Cavalry came about first
in these countries which could not afford to raise the
horses and in which there were those with a hungry
intellectual interest in the ways of war. When there
was no interest in the military, as in the United States,
there was no pressure for change and the professional
was given tacit leave to romanticize an untenable sit-
uation. Thus the US Horse Cavalry remained a sort of
monument to public irresponsibility in this, the most
mechanized nation on earth—Exp

A longtime observer of and commentator on guestions of
strategy and defense, Edward Katzenbach, Jr., was from
19535 to 1938, consecutively, Associate Director and Diree-
tor of Harcard University’s Defense Studies Program. Later
associated with Brandeis University and the National Acad-
emy of Sciences, he is presently an analyst af the Air Force
Cambridge Laboratory in Massachusetts, and will soon join
the Institute of Defense Analysis as a consultant. He holds
a doctorate of philosophy in history from Princeton Uni-
versity, received in 1953,
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F THE Air Force has its way, its ROTC program is
I in for a major overhaul. Off the drawing board late

in 1960 came a plan for a streamlined new jet-age
version of campus officer education. The hope was that
it would be enacted by the newly elected Congress in
the coming months.

The new plan, revamping USAF’s largest means of
career officer procurement from concept to course
material, would:

e Heplace the current four-year AFROTC organi-
zation with a two-year merit scholarship program for
college juniors and seniors. College students would be
chosen for it by competitive examination after com-
pleting two vears of college. All college students, in-
cluding junior college students, would be permitted to
compete,

¢ Provide an $1,100-a-year stipend to Cadets during
the junior and senior years in college, in which they
would take a modernized program of officer education
courses in addition to other college course work. They
would be commissioned on graduation.

e Mark finis to the compulsory feature now in force
in Air Force units at many schools throughout the

AlIR FORCE Mogazine = Januvary 1941

The Air Force plans a major
overhaul for its campus Reserve
Officers Training Corps. Under
a proposal now off the drawing
board, campus officer education
would be built around a merit
scholarship program, become
smaller, more selective, and less

expensive . . .

‘New Look’ in
the Quadrangle

Frederic M. Philips

ASSOCIATE EDITOR, AIR FORCE MAGAIIME

Chin in, chest out! Campus unit undergoes inspection
during recent Air Force Heserve Officers Training
Corps drill competition. Officer Education Program,
which would supplant present AFROTC, might shift most
such activities from school year to summertime tours.

country. The new program would be entirely voluntary
and selective,

o Cut the size of the program to 5,000 high-caliber
Cadets per vear in line with the needs of the Air Force.
The current setup includes 107,000 Cadets, basic and
advanced, and the number is rising with booming
school enrollments. But USAF’s vearly requirement of
junior officers from ROTC stands in sharp contrast at
i steady 3,500, The 5.000 a vear, or 10,000 in the two-
yvear program at any one time, takes into account the
required 3,500 output and likely attrition rates,

® Change the name Air Force Reserve Officers
Training Corps to Air Force OHficer Education Pro-
gram, placing emphasis on the fact that the primary
aim would be education of career officers rather than a
pool of reserves.

e Save 52 to 54 million a year. The current program
costs $26.25 million annually, The Officer Education
Program would run at $22 to 524 million,

Deputy Secretary of Defense James H. Douglas,
then Secretary of the Air Force, first brought the OEP
plan in its general aspects to public attention in Decem-

(Continued on follmeing page)
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An AFROTC Cadet =its at the contrals of USAF plane. The
Air Foree is concerned at present that it is not bring-
ing inle its enmpus program enough highly motivated,
highly qualified young men, The proposed new program,
featuring merit scholarships, mav solve the problem.

‘NEW LOOK’ IN THE QUADRANGLE

Claggroom instruction during summer training period m
Air Force base. At present, AFROTC Cadets receive one
summer of troining between junior and senior years of
college. OEP proposal adds second summer, between the
sophomore and junior years, providing needed instruction.

ber 1959 at an Air University conference of AFROTC
college presidents and USAF officers. The civilian edu-
cators’ group expressed enthusiastic support. The Air
Council, composed of top Air Force generals, voted
unanimous approval last November 14, Then on De-
cember § the Air Force ROTC Advisory Panel, made
up of representatives of the nation’s nine major uni-
versity-level educational associations, added a strong
endorsement. The panel, meeting in Washington, de-
clared the proposal “excellent” for both the schools and
the Air Force,

At this writing, the Air Force proposal requires final
Defense Department approval and then congressional
enactment. Should it pass these hurdles by the end of
the new congressional session, it would go into effect
in either the 1962 or 1963 school year.

OEP appears on the scene at a time when the nature
and mission of ROTC programs have come under
searching examination at colleges and universities and
within the military, Charles C. Finucane, the outgoing
Assistant Secretary of Defense for Manpower, Person-
nel, and Reserve Forces, has taken the position that
ROTC enrollments might well be cut on grounds of
economy and efficiency. The Officer Education Pro-
gram would appear to fit his view,

Behind this blueprint for a fresh approach to under-
graduate air education is the Air Force belief that
AFROTC as it stands no longer suits the needs of
today’s changing Air Force. Basic philosophy of the
AFROTC was laid down in the National Defense Act
of 1916. The primary mission set then for ROTC was
to turn out large numbers of college-trained Reserve
officers to man an inactive Reserve force ready for
call in the event of national emergency. Today, USAF
no longer is committed to massive Reserve forces. It
was so committed in the past, in a different technologi-
cal era, along with the ground forces,

The Air Force today, however, requires high-quality
professional career officers, regular and Reserve, for

62

the active establishment. It was with this in mind that
the OEP proposal was put forth. The aim is to attract
and select high-quality, highly motivated youths, train
them as professionals, and make every effort to en-
courage them to continue in uniform after completion
of obligated service. This would remain four years for
nonrated officers, five for rated.

AFROTC now is the largest single means of officer
procurement for USAF and is expected to remain so.
Its almost 110,000 Cadets are in units at 173 univer-
sities and colleges. More than ninety percent of these
take only the initial two-year basic course with no in-
tent of going on into the advanced course and obtain-
ing commissions. A large proportion of this number
take basic AFROTC under state or university compul-
sory requirements. Thus the Air Force is saddled with
running a program for a great mass of students, most
of whom will not and do not wish to enter the Air
Force after graduation.

USAF retains over eighteen percent of nonrated offi-
cers commissioned through ROTC beyvond the required
four years. It considers this number much too low.
Sixty-four percent of current ROTC-commissioned
rated officers have indicated they will stay.

Under the current USAF proposal, the mass-opera-
tion AFROTC as it has existed heretofore, with a com-
pulsory Feature in many places, would become a thing
of the past. The four-year Air Force program, with two
years of basic and two of advanced, would no longer
exist at most schools. The service does envision, how-
ever, continuing a four-year program at four military
colleges—Texas A&M, The Citadel, Virginia Military
Institute, and Virginia Polytechnic Institute—where
military training is integral to the four-year program.
These schools have long records of producing outstand-
ing officers.

Thorough revisions would be made also in course
work, Subject matter covered in AFROTC courses
would undergo review, be cut, beefed-up, improved
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A major feature of summer tours is taking part in and
ohserving the active Air Foree at work. With additional
accent on these summer training tours, new officer eduo-
cation plan would also revamp school year courses in
interest of modernization, revitalization of training.

Cadets airborne in navigation trainer aireraft. Past ex-
perience has shown that rated junior officers tend 1o
remain in the service after completion of obligated tour
of doty at much greater rate than nonrated. One of
USAF's aims is to try to raise retention rate of latter.

where required. Today, advanced AFROTC students
take five classes a week. This in many cases makes it
impossible for students carrving heavy college work-
loads to take ROTC. Among those eliminated are a
great many science and engineering students, the types
most in demand in the modern military climate. OEP
would include three course hours a week.

In addition, two summer training periods would sup-
plement college course work. Currently there is only
one summer training period. But, with OEP reducing
course pressure during the two school yvears, more sum-
mer time was judged necessary for instruction. The Air
Force Academy also fully utilizes summers. Under
OEP, the Cadet would receive 720 hours of military
and classroom instruction, equaling the total now given
in four years.

The new, two-year Air Science curriculum would
consist of four phases. Detailed course planning is still
to be accomplished, but this is the outline:

First, the basic summer training tour of four weeks'
duration between the sophomore and junior vears,
introducing the newly chosen Cadet to USAF organi-
zation, military life, aircraft and aircrew indoctrination,
air base function, military drill and ceremonies, cus-
toms and courtesies, code of conduct, weapons famil-
iarization, physical conditioning, survival training,

Second, the college junior vear to include one three-
hour-a-week course on organization and missions,
duties and responsibilities of Air Force officers with
particular emphasis on leadership development, and
the Air Force commander and his staff. The material,
according to the Air Force general plan, would be pre-
sented in an integrated course rather than “the present
compartmentation into short and frequently disparate
blocks of instruetion.”

Third, the second summer training tour between the
junior and senior college years. Here the Cadets would
learn by doing as officers-under-supervision in charge
of the junior-yvear Cadets in summer training. Curricu-
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COMTINUED

lum here would include the military justice system,
orientation to active duty including service overseas,
introduction to base personnel and logistics operations,
survival training, physical conditioning, simulator
trainer operations, and formations and ceremonies.

Fourth, a three-time-a-week senior college year
course covering the whole range of modern aerospace
operations.

Since campus units of AFOEP would be small. con-
taining between twenty and 200 Cadets, school-year
parades or drills might prove impractical. The burden
of military instruction and leadership training may
fall, therefore, to the summer tours at air bases. Here,
in a military atmosphere, advanced Cadets would work
with large groups of junior-year Cadets in these areas.
There would probably also be some form of strictly
military activity on campus, but perhaps not the
traditional drill.

The OEP is similar in nature to the Naval ROTC
Holloway Plan, which has been in existence for fourteen
vears. The Navy plan provides four-year scholarships
to high school seniors, after which they serve for four
years. It was named for Rear Adm. James L. Holloway,
former Chief of Naval Personnel. Twenty-four percent
of junior officers commissioned through the Holloway
Plan choose to remain in the Navy after completion of
obligated service,

The Air Force, which has taken a look at the Hol-
loway Plan, is confident that its two-year program
can better this retention figure. The reasoning is that
yvoung men applying for the Officer Education Pro-
gram, after two years of college, will be more likely
to feel mature career motivation than the high school
lad taking his examination for the Naval ROTC. USAF
believes that its program will bring into the fold many
high-quality students ready, as they start their junior
vears in college, to make serious career decisions. OEP
would be Johnny-on-the-spot at that eritical juncture

{Continued on page 653)

43




111141 —

AR

AL
IILINLLL— /)

7
/

LiBilLis

£ d

COMLOGNET:

world’s most advanced data communications system
designed for the Air Force by Western Unaon.

This instantaneous communications and data net-
work has the capability of handling every known form
of electronic communiecations swiftly, aceurately, and
automatically. Upon completion in 1961, Comlognet
will have a daily capacity of seven million punched
cards in its five U.S, centers, making it the world’s
largest data processing system. Future expansion,

including the handling of data from overseas installa-
tions, will be readily accommodated.

Modernization of Comlognet is another first for
the U.S. Air Foree and Western Union. Acting as
prime contractor, Western Union designed and en-
zineered this electronic network in participation
with other companies.

WESTERN UNION...finds better ways to speed it electronically




‘NEW LOOK’ IN THE QUADRANGLE

CONTINUED

Major milestone for the Officer Edueation Program was passed on December 8 when the Air Foree ROTC Advisory Panel,

made up of representatives of the nation’s nine major university-level edueational associations, expressed their strong
support. Panel members shown here with Air Foree Secretary Dudley. Sharp, center, are: President Joseph E. MeCabe,

Coe College, Iowa; Provost John W. Masland, Dartmouth;
President €., Clement French, Washington State University; P
chairman; President Edgar F. Shannon, Jr., University of Vi

Dean Lloyd J. Davidson, Virginia Military Institute:

resident William C. Friday, University of North Carolina,
rginia. Panel members absent from the photo are Msgr.

James P, Shannon, President of the College of Si. Thomas, St. Paul, Minn.; President Norman P. Auburn of the Univer-
sity of Akron; President John T. Wahlquist of San Jose State College, California, Required following this major
step were final Defense Department approval and congressional enactment. Then new USAF plan would go into effect.

to provide a worthy and dedicated professional career.

If the Navy's ROTC provides a convenient tentative
vardstick for where AFROTC may be going, the
Army’s is where it has been. The Army, with its heavy
Reserve officer requirements, has traditionally oper-
ated a large ROTC establishment founded on the rock
of compulsory training at institutions built on federally
granted land. The Army requires about 14,000 officers
annually from its ROTC. They must remain on active
duty from six months to two years, then go into the
inactive Reserve,

USAF recognizes that Army manpower requirements
are very different from its own. It has no bone to pick
with the Army approach to ROTC. The Air Force rec-
ognizes, however, that a new problem may fall to its
khaki-clad comrades-in-arms. At present, USAF and
the Army share out the many thousands of students in
basic ROTC at schools where it is compulsory. If USAF
departs from the compulsory ROTC scene with the
establishment of OEP, the Army may be asked to
assume most of this burden. Problems of manning, ex-
pense, facilities, and program efficiency, already being
felt by the Army ROTC in its own right, would increase.

Actually, many Army decision-makers feel that their
service ROTC plan, regardless of Air Force action, is
at a crossroads of its own. The specifics of manpower
requirements and weapon needs vary from service to
service, but many of the same general considerations
apply. There have, to date, been some revisions in
Army ROTC programing. A recent article in the mag-
azine Army, publication of the Association of the US
Army, in fact recommended sweeping changes in the
ground ROTC. The author was thinking along much
the same lines as Air Force planners who brought forth
the Officer Education Program.

Also in this regard, it is generally expected that when
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the Air Force program went through, with its scholar-
ship provision, the Army would then set about seeking
similar benefits for some of its students. Otherwise,
with USAF and the Navy offering sizable financial
assistance, the Army would fear being out-recruited
in the young-man market,

On another tack, some Army leaders along with
some prominent educators feel that compulsory ROTC
programs along traditional lines serve to provide excel-
lent citizenship training for American youths. The
students receive leadership training and discipline, the
point is made, that is available in no other way at a
eritical point in their formative years.

The Air Force strives to do its part in this connection
along with the other services. But, at the same time, it
feels that its primary job on campuses must be the re-
cruitment and professional training of badly needed
junior officers—and this within restricted resources of
money and service manpower. If it must continue to
train large masses of students in compulsory programs,
USAF fears, its officer training will suffer increasingly,
to the detriment of the over-all aerospace mission.

One major factor in Air Force thinking is that, apart
from USAF's own requirements, changing conditions
at colleges and universities are almost certain to throw
new obstacles in the way of traditional AFROTC.

Skyrocketing college enrollment, for one thing, is
expected to have an increasingly major impact. In col-
leges with two years of compulsory AFROTC, enroll-
ment in the program could be expected to shoot up,
bringing manning and cost problems to the Air Force
at a time when there appeared no likelihood of an in-
creased requirement for new junior officers. Abandon-
ment of compulsory AFROTC by the institutions at
their prerogative would alleviate this problem. But,

(Continued on following page)
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CONTINUED

first, some of these schools prefer not to drop com-
pulsory training of their own volition in this way.
Second, the Air Force would not like the idea of press-
ing for such abandonment under present conditions.
The Air Force does not want to “disband” AFROTC
until there is a superior substitute for it—such as the
Officer Education Program.

Rising pressure on campus facilities would be an-
other result of the enrollment situation. It could be
expected that institutions might demand increased
financial assistance to house ROTC activities. Class-
room space in particular comes at a greater and greater
premium. Further, increasingly stern academic re-
guirements at institutions of learning have nurtured a
growing wariness toward the requirements of large
campus military training units,

On the basis of these factors, primarily, Mr. Finu-
cane, the Defense Department manpower chief, formed
his expressed view that ROTC needed at least modest
revamping.

His concern has centered on two points. First has
been the magnitude of current ROTC enrollment in
relation to the number of new officers actually needed.
Second has been the fact that a considerable number
of youths, perhaps most notably junior college students
and many transfer students, are excluded from eligi-
bility for ROTC at present.

The OEP. while much smaller than today's AFROTC,
would be available to those now-excluded students.

At present, a student is required by law to complete
basic ROTC before going on to advanced. A student
who attends a school where AFROTC is voluntary but
does not enter it in his freshman year cannot join later,
If he attends a school that does not have AFROTC and
transfers to one that does, he cannot then join because
he “came in at the middle.” If he attended a junior col-
lege for his first two years—and these institutions are
growing in number—he finds on entering a college
with an AFROTC unit that he has missed basic and
cannot enter the USAF training. For USAF to establish
units at junior colleges to meet this problem would be
inordinately expensive.

Creation of this new program would open Air Force
college training to all of these groups, thus increasing
to an important degree the pool of yvoung men eligible
to apply. This is an interesting line of thought since it
reveals the Air Force to be thinking in terms of bodies
while, at the same time, it advocates cutting some
90,000 basic AFROTC Cadets from the rolls. “If you
want more people,” USAF might be asked, "why don't
you try doing something more with those you've got?”

The answer is, again, that the Air Force feels the
issue is not one of numbers alone, but of the numbers
of qualified, motivated young men who apply for
officer training. The majority of Cadets in basic train-
ing, says the Air Force, are there under compulsion,
with only the small number in advanced training moti-
vated toward Air Force careers. By making this a pro-
gram that begins later in college, provides a scholar-
ship, and is open to those who would have taken the
basic course plus many others, the service hopes to
attract at least 60,000 applicants annually to compete
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for 5,000 OEP places. With 60,000 to pick from, USAF
believes it would each year come up with 5,000 out-
standing yvouths.

With a smaller program, also, fewer instructors
would be required. Here once more, says the Air
Force, selectivity would be the keynote. Present au-
thorization for AFROTC detachment manning is 1,038
officers and 747 airmen. With the new OEP in effect,
the requirement would be cut roughly in half. The
number of officers needed would range between 438
and 5582 and, similarly, the number of airmen between
417 and 561.

The number of colleges and universities involved
was, likewise, still uncertain. USAF feels that the
Officer Education Program could function successfully
if it had units at as few as 129 institutions, compared
to the 173 AFROTC institutions. Fewer than this, it is
felt, would tend to diminish the quality of the program
accordingly. Figures and tentative plans have been set
down for a nationwide OEP organization including
129 units, one with 150 units, and one with 173 units
pending final determinations along these lines as time
MOVESs 'ﬂlﬂl'lg.

Secretary Douglas introduced the Officer Educa-
tion Program in broad outline, as noted, in Decem-
ber 1959 at Air University. A California educators’
study and a major conference on ROTC at Ohio State
indicated their approval in theory in ensuing months.
With considerable progress thus having been achieved
on the conceptual side, Brig. Gen. William J. Bell's
AFROTC headquarters at Air University prepared a
draft plan last August for consideration at Headquar-
ters USAF. Col. William C. Lindley, director of the
education division of Maj. Gen. James V, Edmundson’s
Personnel Procurement and Training shop, laid the
matter before the Air Council. The OEP program re-
ceived strong impetus under General Edmundson’s
predecessor, Maj. Gen. Llovd P. Hopwood, who now
commands ATC’s Chanute Technical Training Center,
Chanute AFB, 11l. Colonel Lindley, Lt. Col. James L.
Jackson, and Maj. Joe F. Tarpley have been prime
movers of the proposal at the working level. Then, in
early December, the AFROTC Advisory Panel, carry-
ing considerable weight as representatives of national
educational associations, met at the Pentagon and
strongly supported the draft plan.

Required now to get the Officer Education Program
on the road—or into the gquadrangle—are two further
steps. First, the Department of Defense must formally
approve legislation encompassing the plan that was
being prepared late in the vear by USAF. This legis-
lation is required because of a number of provisions
in the National Defense Act of 1916—including require-
ments that ROTC students take four consecutive years
of training for a commission and five hours of ROTC
course work a week during the final two years of
schooling, Then the legislation goes before the young
Congress.

Passage of this legislation, the Air Force strongly
feels, would mark an important milestone on the road
to a wholly professional air arm to protect the free
world now and through the vears ahead.—Exn
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Research and des r'|ui1tlh'||1 !rl':-iu*rt-— |m!.|:. are olten so :_;['.;||H11'|--|'

and expensive that only a team approach, harnessing the talents of

L'II"_'i' !I'IIHEJ' uf Imen, can :I.l'ltlli""ul' Progress,

The |i;r_'~ of the mdividoal i far from past. however . . .

DISTINGUISHING feature of a large
portion of the research and develop-

A ment work being conducted in this

country today is that it is carried out
by a team. The lone investigator has not lost his
importance, in my opinion, but the objectives
aimed for today are frequently so grandiose and so
expensive that only the combined and cooperative
cfforts of a large group of men can make progress
on the time scale called for.

If we do not recognize the problems that may
arise from the continued usec of the team ap-
proach and take corrective action, I fear a grow-
ing belief in the unimportance of the individual,
If this belief should continue to develop, it seems
to me that any appearance of progress would
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be only an illusion. To explain what I mean, 1
should like to quote as follows from Robert
Lindner's book, which is entitled Prescription for
Rebellion:

“Human beings are enclosed by an iron triangle that
forms for their race a veritable prison cell. One side of
this triangle is the medium in which they must live; the
second is the equipment they have or can fashion with
which to live; the third is the fact of their montality. . . |
If there is purpose to life, that purpose must be 1o break
through the triangle that thus imprisons humanity into a
new order of existence where such a triad of limitations
no longer obtains, This is the end toward which both in-
dividual and species function: this is the end toward
which the race strives; this is the end which gives mean-
ing and substance to life. . . . What we call progress is
nothing more than the small victories every man of every
age wins over any or all of the sides of the imprisoning
triangle. . . . Anything—thought or deed—which enables
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man to pierce the three-sided cage described by the triad
of limitations is good, anything which prevents him from
s0 doing is bad.”

Lindner goes on to say:

“I believe that the science and practice of psychology
has fallen upon an evil day, that somewhere it became
lost, diverted, and forgetful of its high and significant
purpose. | believe that it has come to grief on the shoals
of the regretful hypothesis of adjustment.

“Essentially, this concept [of adjustment] enjoins men
to conform, to adopt an attitude of passivity and a phi-
losophy of resignation. It requires that each of us make
such efforts as he can to align his thinking, feeling. and
acting with situations as they are presented to him;
.« + that he make peace with things as they are; that he
perform such actions and engage in such behavior as will
result in the adaptation of his self to conditions; and
finally, that he abjure all protest not only as vanity but
also as harmfal.

““You must adjust’ . . . is repeated over and over at
all levels of our society and for every conceivable pur-
pose. It is offered 1o us as medicine when we are sick,
as hope when we are unhappy, as faith when we are per-

plexed, . . . The average man must walk in fear, must
tremble in his daily life, lest somehow—by oversight or
bad luck . . . found guilty of use—aor maladjustment, he

tremble into a pit demon inhabited, no doubt, by psy-
chiatrists and social workers."

Lindner's purpose in writing the book Prescrip-
tion for Rebellion was to—

“reveal the truth about adjustment, to show it for
what it is—a mendacious idea, biologically false, philo-
sophically untenable, and psychologically harmful. . . .
opposed to progress and freedom from the , . . triad of
limitations."”

The concept of the team approach to research
and development will make it easy for the investi-
gator to adjust and to abandon any conviction of
his importance as an individual. If this should hap-
pen, research and development will wander aim-
lessly in a labyrinth of paperwork and red tape—
endless approvals and endless reports, but no
progress. Useful results from a research team arise
from the initiative of individuals on the team. I
believe that the greatest service that our universi-
ties can perform is to instill in the student an un-
derstanding that individual initiative can be com-
patible with cooperation. That a man’s identity
need not be lost when he is associated with a large
team—in fact, that the team will be nonproductive
if the personality of the individuals is obliterated.

To express a belicf about what the universities
should do is one thing—to give helpful suggestions
as to how they should do it is quite another. Here
I cannot be sure of having any useful suggestions.
However, it seems likely that close attention to
the humanities will be of value if the objective

is to see not only what we should learn from
human experience but also what we should not
learn. Through observation of human history we
can better understand what motivates mankind;
we can better appreciate the misery that has been
caused by prejudice, superstition, and custom, and
we can grow to a respect for the great value of our
intellectual resources. It is on our intellect that we
must rely for progress, and it is essential for the
universities to foster this reliance.

One of the traditional and important methods
of doing this, of course, is to require of the Ph.D.
candidate a successful picce of individual research.
I believe that this is especially important and that
the requirements for techmical work in today's
technology demand a larger and larger proportion
of people with the Ph.D. degree. Whatever other
means exist to inculcate the individual with the
feeling and habit of self-reliance should be en-
couraged.

The person emerging from the university would
be as described in Walt Whitman’s poem *“Song of
the Open Road,” and I should like to conclude by
quoting a few lines:

Afoot and lighthearted I take to the open road.

Healthy, free, the world before me,

The long brown path before me leading wherever I
choose.

Henceforth 1 ask not good fortune, I myself am good
fortune,

Henceforth I whimper no more, postpone no more, need
nothing,

Done with indoor complaints, libraries, querulous criti-
cisms,

Strong and content I travel the open road.

From this hour [ ordain my self loos’d of limits and im-
aginary lines

Going where 1 list, my own master total and absolute

Listening to others, considering well what they say,

Pausing, searching, receiving, contemplating,

Gently, but with undeniable will, divesting myself of the
holds that would hold me

I inhale great draughts of space,
The east and west are mine, and the north and the south
are mine.
I am larger and better than I thought
I did not know I held s0 much goodness.—Enp
a

The author, R. D. Geckler, is Vice President,
Solid Power Plant, Aerojet-General Corporation,
and is also a member of that concern's Technical
Directorate. The above article first appeared in a
longer form in the National Science Foundation's
publication, Scientific Manpower 1959, this past
surmmer, and is reprinted here with permission.
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ist Lt. Roberr M. L. Baker, Ph.D., discusses a trajectory
problem with his boss, Lt. Col. W, E. Bjornson, in Command
Satellite Plotting Room of the Air Force Ballistic Missile
Division. Lieutenant Baker does research, lectures ar UCLA.

Young Air Force 1st Lt. Robert M. L. Baker

1% representative of a new type of jllliilll' oflicer. the

doctor-lieutenant. Holder of a rare doctorate

in astronautics, he has written widely.

occupied important industrial rescarch posts

before becoming a . . .

PROFESSOR IN A BLUE

SUIT

LOIS PHILMUS

HE world’s greatest space scientists con-
vene in Stockholm for the September
1960 meeting of the International
Astronautical Federation. Quietly on

hand . . . US Air Force 1st Lt. Robert M. L.

Baker.

A top Defense Department official cancels an
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appointment with three quite senior officers to
make time for a briefing on space technology . . .
by Licutenant Baker.

Students at UCLA thumb through a bright new
tome on astrodynamics, the science of the motion
of natural and artificial satellites. The students
know the author—Lieutenant Baker—who is

Ti




Air Force scholars with
senme M far-out” hardware.
Maj. Cr. 5. Halvorsen o
BMD, Colonel Bjornson,
Baker ralk
over aspects of NASA

Project Mercury man-in-

Lieutenant

space capsule. At left, a
maodel of the NASA's
Explorer V1 Paddlewheel
satellite. Scientists in uni-

form play viral role today.

also their instructor in astronautics. He is, more-
over, something of an academic celebrity at UCLA
—as holder of the first Ph.D. in astronautics,
awarded in 1958,

This space-age versatility is housed in the six-
foot frame of a brilliant, twenty-nine-year-old
scientist who camouflages his “egghead” with
sandy-colored, crew-cut hair and a sense of humor
that is reflected in the comment; “I'm only an
egghead sixty hours a week. The rest of the time
[ play volleyball and paddle tenmis.”

But during those sixty hours Licutenant Baker
is helping to lay down the theoretical foundations
on which man can build his roads into space.

When Dr. Baker donned the blue suit with the
single bars in October 1959 to fulfill his ROTC
obligations, the assignment people had this happy
dilemma:

What do you do with a Ph.D. with a first lien-
tenant’s commission, an assistant professorship at
UCLA., thirty-five published technical papers, and
industry experience in managing research con-
tracts on lunar guidance, interplanetary explora-
tion, and trajectory studies for Project Mercury?

T2

Answer: Assign him to the Air Force Ballistic
Missile Division. After a couple of months as as-
sistant project officer for Dyna-Soar boosters,
Lieutenant Baker was moved into fundamental re-
search and encouraged to continue his academic
career while he fulfilled his Air Force tour.

Mot only have BMD and its commanders en-
couraged Lieutenant Baker to continue his Tues-
day and Thursday lectures at UCLA—where he
has held a seat as an assistant professor of astron-
omy for three years—but they have expanded
his teaching responsibilities. He lectures on astro-
dynamics to key senior officers and civilians in the
Ballistic Missile complex one night a week, and is
frequently asked to deliver high-level briefings to
familiarize the top defense hierarchy on his subject.

The transition from Doctor to Lieutenant-Doc-
tor has been thus eased, with vital civilian extra-
curricular pursuits kept virtually intact. Bob was
able to complete his textbook during his tour, and
with the blessings of superior officers has con-
tinued on his committee assignments with scientific
organizations, and presently serves as acting editor
of the Journal of the Astronautical Sciences.
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Lieutenant Baker demonstrates, leciires before
university. class on subject of rectilinear lunar
orbits. Youthiul Air Force officer holds a rare
dociorate in astronautics earned in ROTC days.

He holds UCLA's first astronautics dociorate.

One of Bob’s BMD “think” assignments is de-
termination of the technical feasibility of advanced
industry study proposals on lunar observatories.
He is sanguine on the idea of utilizing our nearest
celestial neighbor as a site for clearer observation
of the cosmos.

“Some of the proposals are quite reasonable,”
he says. “We'll be able to put men on the moon
within a decade. Propulsion is no problem. We
could reach the moon right now with a booster like
Saturn. But keeping a man alive is a problem.”

Pure astrodynamics research can be a big life
insurance policy here, as it deeply influences space
navigation in determination of orbits.

“Very accurate, reliable orbit computation,”
Baker explains, “can mean the difference between
a successful, economical mission or the opposite.
You want to know where you are, where you are
going. In space if you miss a landing point or just
don’t approach it properly, it might be your last
attempt to do anything.”

*I sit at my desk and think,” he says. “Then I
get what I think programed on a high-speed digi-
tal computer—when I can get near one.”
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Desk piled with books and papers, plus bookcase

loaded with technical books, are focal points in
Baker home, Wife Tanet, ai Lieutenant Baker's
side, was student of his, helps him in his work
They mer while he was Douglas Aircraft consultant,

Right now he is thinking about orbit determi-
nation—how to tell where a space vehicle will be
in the future by observing where it is today.

“Exact orbit determination,” Bob Baker says,
“will give the Air Force the ability to design
cheaper, simpler, and more accurate space sys-
tems. The exact orbit of earth satellites can be
projected a few weeks or a month ahead. How-
ever, planetary orbits around the sun can be pro-
jected tens, maybe hundreds, of years ahead.”

The Air Force has already gotten its first data
back from Baker's trip into cerebral orbit. His
studies have proven out a theory of his directly
applicable to Air Force missions.

“Through the use of purely clectronic observa-
tions—exclusive of visual or optical observations
—it is possible to accurately determine orbits of
space vehicles both from the ground and from
other space vehicles in orbit, using pulse, doppler,
and /or inferometer observations,” he sums up, as
nontechnically as possible.

His theory is immediately applicable to Able-
series moon shoots and to other space programs,
and it will have far-reaching effects on all space
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tracking for the national surveillance system.
Applications could include tracking the Project
Mercury Astronaut or projections of such pro-
grams.

Licutenant Baker is, of course, intensely follow-
ing Project Mercury (his doctorate thesis dealt
with recovery of objects from space, partially
applicable to Mercury).

“It’s coming to grips with some very important
problems,” he says. “We'll know how a man can
function in free-fall condition, and it will give us
the ability to deal with the heat encountered in
the reentry of vehicles, plus knowledge on how to
use the atmosphere to control the landing point
of returning space vehicles. It will demonstrate the

Dr. Samuel Herrvick, UCLA professor of astron-
omy, Baker's teacher, and one of the world's
leading authorities on rocket navigation, makes
a final adiustment on instrumentation at the
UCLA observatory as his former student looks on.

feasibility of placing man in space missions and
bringing him back—alive.”

But to Bob Baker, who has followed space tech-
nology from science fiction to reality, the most
exciting prospect is that life may not be unique to
our planet.

A dream?

He says: “If one assumes the acceleration in
our technology will continue, it won’t be too many
decades before it will be feasible to embark on
such exceedingly deep exploration or, alterna-
tively, we may develop very sensitive observation
devices that may perceive other intelligence in the
universe.”

Bob Baker has been preparing since at least
the eighth grade to help turn the dream to reality.
Under the influence of a family friend studying

-
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meteorology under the Navy V-12 program, he
became intensely interested in space and wrote his
first paper on the subject for school.

His high-school yearbook from Harvard Mili-
tary School pictured him riding a rocket to Mars.
He began his preparation when he enrolled as a
physics and math major at UCLA.

“My father, an attorney, tried to discourage
me back in 1947,"” Baker explains. “He didn’t
think space was going anywhere, but I think he's
changed his mind now."

Bob racked up a distinguished scholastic record
at UCLA. He won the UCLA Physics Prize in
1953, graduated as a Phi Beta Kappa in 1954,
earned a master’s in physics in 1956, and gained

Here Dr. Baker shows Air Force Maj. Donald I.
Wolfe some equipment in UCLA planetariuri.
Major Wolfe is working toward a masters degree
in meteorology on the UCLA campus under an

educational program that is sponsored by USAT

the status of protégé of Dr. Samuel Herrick,
UCLA professor of astronomy and one of the
world’s leading authorities on rocket navigation. It
was under Dr. Herrick's guidance and counsel that
he earned the historic first Ph.D. in astronautics
from UCLA in 1958.

Home life of an astrodynamicist? The living
room of his Brentwood, Calif., apartment has as
its most prominent feature a gigantic desk, piled
high with books and space notes. Directly adjacent
is a much-used electric typewriter for Mrs. Baker.

“She’s tried to keep aloof,” Bob muses. “But 1
keep her busy. She typed my whole book and most
of my papers.”

Attractive Jan Baker—the woman in the case
—was wooed and won by the crew-cul egg-
head when he was a consultant at Douglas Air-
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craft Company and she was the secretary to a
vice president.

“She can understand some of what I'm talking
about,” he says with a combination of tease and
praise. “She took my class at UCLA about two
years ago. | didn’t grade her though—didn’t want
to break up the home.”

Whether at home, at his BMD office, or at the
university Bob Baker lives and breathes space
technology. His interest and drive are directed
toward his own ficld of astrodynamics, his own
research, and the recruiting of new scientists into
the fold.

Teaching he views as one of his most over-
powering responsibilities. reinforced even more
strongly after his trip to Stockholm.

Explaining orbiting problem to Major Wolfe and
voung lady students after university class, AFBMD
has encouraged brilliant Baker 1o continue with
teaching along with Air Force research duties. He
leads active life bath in and out of Air Force blue.

“l overheard a discussion with Dr. Sedov of
the Soviet Academy of Sciences,” he recalls. “Ap-
parently the Russians are behind us in astrody-
namics now. But it was very clear from Sedov
that they are embarking on an intensive program
in astrodynamics, particularly in education, to pre-
pare for a massive capture of the field.”

Lieutenant Baker is sure we are ahead now but
is deeply concerned by the fact that there are
fewer than 100 people in the US qualified to do re-
search in his field.

“The Air Force,” the young scientist declared,
“has bent over backwards to accommodate my
specialty.” He singled out for appreciation Lt
Col. Wallace E. Bjornson, Deputy Chief of the
Space Booster Division, as being instrumental in
getting his projects onto the Air Force agenda, and
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he is grateful to Brig. Gen. Richard D. Curtin,
then Space Program Director, and Col. Harry
Evans, Deputy Director, Space Programs, for their
deep interest.

However, Lieutenant Baker is quietly emphatic
about his *no™ to remaining in uniform when his
tour is up in the fall of 1961.

“It's not only rank—although my experience
outside qualifies me for authority equal to that of
a major or lieutenant colonel,” he said. “I be-
lieve I can contribute more outside the Air Force
than inside.”

Though he has not studied the Cordiner report,
he deeply echoes its findings.

“Continuity is vital in my specialty. mainly be-
cause of my teaching, but secondly—in building
up theoretical research I can’t move around the
country. In uniform, men like myself would need
a ten- or even a fifteen-year tour of duty to pursue
our activities.”

Recognizing the difficulties involved, he threw
out the following thought—that well might war-
rant some second thoughts. particularly in light
of the emphasis on scientific education:

“All ROTC Ph.D.s,” he proposed, “would bet-
ter serve the country as civilian Air Force con-
sultants on active duty. Rather than being assigned
to a military installation, we should serve our two
years with nonprofit corporations, such as Aero-
space, with the option to continue when our ob-
ligatory duty is fulfilled.”

Dr. Baker’s achievements and contributions to
the Air Force in just one year—with more to come
in his final year—will be felt for many years to
come.

But it is his hope—now that he has gotten into
the military phase of his work—that he can con-
tinue to serve his country.

“l1 am convinced that the role of an Air Force
officer is to manage the R&D part of the Air Force
mission,” he says, “with civilians like myself giv-
ing counsel with special technical fields. That's the
role 1 see myself in after I go back to civilian

life.—END
o co

The author, Lois Philmus, is a former Pentagon
reporter turned free-lance writer who now reports
from the West Coast on aviation and space topics.
Miss Philmus contributed “Discoverer's Man in
the Blockhouse,” an article on another young
Air Force space specialist, to our July issue.
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The Beitmsnn Archive

The telescope, a monument to human genius, literally brings new worlds within man's intellectual reach.
Dating back only to 1608, its development through the years has steadily extended man's sight and his
knowledge of the universe around him. Above, a siudy in conirasts. At left, an astronomer of the past
probing the heavens. Right, Mount Wilson Observatory, California, in use for the past half-century.

O REALLY great strides were made in
either observational or theoretical as-
tronomy until the invention of the tele-
scope. The ancients were able to map

the stars, record their proper places in the heavens,

and give them names which usually had some ref-
erence to mythology. Once in a while acute ob-
servations gave some clue to the nature of a star.

The old observers could distinguish between the

“wandering stars” (planets) and fixed stars. They

could record eclipses and the coming of a comet.

Beyond that, without the telescope, they could

not go.

The telescope as an instrument is relatively
modern, dating back only to 1608, but the lenses
necessary for its invention were in use 300 years
earlier. A Florentine manuscript of 1289 refers to
“those glasses [lenses] they call spectacles, lately
invented, to the great advantage of poor old men
when their sight grows weak.” Of course, lenses
were impossible until the development of glass.
Specimens of Egyptian glass are in existence which
can be dated back to about 2400 B. C. In Egyptian
sculptures of 4000 B. C. glass bottles are un-
doubtedly represented.

A telescope is an optical instrument for enlarg-
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ing the image of a distant object on the retina of
the eye, or if the object is a point of light, for in-
creasing its brilliancy. The telescope consists of
essentially two parts: an objective glass or mirror
for forming an image of the object, and an ocular,
or eyepiece, for viewing this image. The word
“telescope™ is derived from the Greek words rele,
which means far, and skopein, to see,

The telescope appears to have been invented by
Jan Lippershey, a spectacle maker of Middleburg,
in Zeeland, in 1608. Galileo, hearing of the in-
vention, constructed an instrument for himself and
was the first to use the telescope as a research in-
strument. With an instrument magnifying thirty-
two times, he began in 1610 the notable succes-
sion of discoveries that laid the foundation of
observational astronomy. A serious fault of the
Galilean telescope was its very small ficld of view
at any considerable power. Galileo’s largest in-
strument had a field of but seven minutes, fifteen
seconds—Iless than a quarter of the moon’s diame-
ter. This fault was remedied by Johann Kepler
who substituted a convex lens in the eyepiece for
the concave lens that Galileo used.

There are two classes of telescopes, the refrac-
tors and the reflectors. The refractor transmits the
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Without the telescope, the space around us
would be a dark sea of mystery. A roll call
of the men who devised and developed
the early telescopes contains some of the
most illustrions names in the history of

science . . .

Reflecting
1 elescopes:
The Long
View

MEARL F. CARSON

rays to a focus through a combination of lenses
called the objective glass; the reflector brings the
rays to a focus by reflection from a concave mir-
ror. In both Kinds the real image thus formed is
viewed through a magnifying eyepiece.

Reflecting telescopes are superior to refracting
instruments in that they are easier and less expen-
sive to construct, they can be made larger in size,
and they do not suffer the fault of “chromatism™
of the refractor. This latter fault is a Failure of the
lens to bring all colors of light to a focus at the
same point. A mirror does not produce this error.
The glass for a mirror need not be perfect all the
way through since only its front surface is used.
This greatly reduces the difficulty of casting the
mirror blank and lowers the cost as well. Further
savings result from the fact that only one surface
of the mirror must be ground and polished, while
a lens consisting of two pieces of glass has four
surfaces that must be ground and figured.

The size of a lens is limited because it can only
be supported around the edges so that light may
pass through. A large lens may sag under its own
weight and become distorted. A mirror can be
supported over its entire back, so flexing is pre-
vented. A newly aluminized mirror reflects more
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light than is transmitted by an air-spaced doublet
lens of the same area. A nonreflecting coating
would shift the advantage back to the lens in this
respect, but no one would think of coating a lens
the size used in the thirty-six-inch refractor at the
Lick Observatory in California.

In 1663, James Gregory, a famous Scottish
mathematician, published his Optica Promota, in
which he described the rather elegant construction
which bears his name. This telescope had a per-
forated parabolic mirror with an elliptical mirror

'The Beitmann Archive

Ffohann Kepler refined Galilean telescope, which
had an extremely small field of view at higher
powers. Kepler substituted a convex lens in th
evepiece for the concave lens used by Galileo.




Sir Isaac Newton invented
reflecting  telescope in
1671. It was acclaimed,
then forgotten for fifty-
vears. Newtonian study
of light led to invention,
which centered about use
of highly polished metal
alloy in mirror. Right,
Portrait of Sir Isaac.
Left, Newtonian reflect-
ing telescope, now in pos-
session of Britain's Sci-
ence Museum in London.

The Beitmann Archive

forward of the focus returning an image to the
ocular through the perforation. It was convenient
in that it gave an erect image, and it was sound

Sir William Herschel, an organist turned pioneer
astronomer, discovered planet Uranus in 1781
with a telescope he made
at home because he was
too poor to buy one. The
discovery led to his ap-
pointment as  privaie
astronomer to King
George Il and knight-
hood. Years later he dis-
covered two new Saturn
satellites. Above, ar work.
At left, Sir William.

The Betimann Archive

theoretically. The future proved it sound prac-
tically, but its curves were quite too much for its
contemporary opticians.

A great influence on the art of telescope mak-
ing attended the next attempt at a reflector, by
Isaac Newton. This was an ecarly outcome of his
notable discovery of the dispersion of light by
prisms, which led him to despair of improving re-
fracting telescopes and turned his mind to reflec-
tors. In 1671 he presented to the Royal Society a
small model of his device which was received with
acclamation and then lay forgotten on the shelf for
half a century. In making the mirror of his tele-
scope Mewton had to obtain a metal of suitable
hardness and reflectivity. His choice was an alloy
well known to the alchemist of his time, a mixture
of six parts copper, two parts tin, that had a bright-
ness similar to silver. The high copper content
caused it to tarnish rapidly, and he had to repolish
his mirrors from time to time to restore their orig-
inal luster. This problem continued to plague
telescope makers until a way to silver glass was
discovered 200 years later.

About the beginning of the year 1672, M. Cas-
segrain communicated to M. de Berce a design
for a reflecting telescope which eventually found
its way into the Philosophical Transactions of May,
in that year, after previous publication in the Jour-
nal des Scavans. It differed from Gregory's con-
struction in that the latter’s elliptical concave
mirror placed outside the main focus was replaced
by a convex mirror placed inside the focus; the
image was therefore inverted.

In the face of the seemingly impossible task of
figuring a parabolic mirror surface, nothing further
was done, and the instruments of Gregory, Newton,
and Cassegrain fell into disuse for about fifty years.
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In due time the new order came. and with astound-
ing suddenness. In 1722 John Hadley presented
to the Royal Society the first reflecting telescope
worthy of the name. He took the essential step
at which Gregory, Newton, and the others had
stumbled. He parabolized his mirror. The instru-
ment he presented was of the Newtonian type and
with magnification up to 230 power,

The chief link between the old and new in in-
strumental as well as observational astronomy was
Sir William Herschel. In the first place, he carried
the figuring of his mirrors to a point not approached
by his predecessors, and secondly, he taught by
example the immense value of aperture in defini-
tion and light-gathering power. William Herschel
wiis a poor German organist living in England who
had a passion for astronomy. In order to make

(-r.-"l'-‘l-'.l'l!'u'-'.‘ tele sCope, i which '-:'-.'n",'l-'l'.'-'l.‘_-' PasSIes in
through a converging, or convex, lens. The image
is viewed through a double concave evepiece that
is inside the instrument’s principal focus. First

Galilean telescope magnified thirty-two times.

Gregorian telescope, a sophisticated development
for its time. Starlight reflects back along axis of
ff'llﬁ"l'i'h'.l"-'f’ from small, concave secondary mirror.
It is viewed through an eyepiece ar a hole in the
center of the large, also concave, primary mirror.

Newtonian telescope, which had a great influence
on the art of telescope making: In it concave pri-
mary mirror is perpendicular to axis, reflects star-
.I‘e'_-.gfn.‘ to inclined flar secondary mirror, from
which it is turned out ro evepiece at tube's side.
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some sort of living he gave concerts, then hurried
home to study the stars. Unable to purchase a tele-
scope of the size and perfection he desired, he began
making his own instruments. A dedicated and
persistent worker, he once toiled sixteen hours
polishing a mirror while his sister from time to
time fed him hot soup with a spoon. It was with
this telescope he discovered the planet Uranus in
1781, and became private astronomer to King
George IIl. Years later he was knighted for his
achievements in astronomy. His greatest mirror
was forty-eight inches clear aperture, and of forty-
foot focal length. The completion of this instru-
ment, which would rank as large even today, was
rewarded by the immediate discovery of two new
satellites of Saturn, Enceladus and Mimas.

The last great reflector of the nineteenth century

The Keplerian telescope, in which the starlieht
comes through a converging, or converx, lens. The
image is then viewed through a double convex
eyepiece outside the instrument’s principal focus.
Kepler's telescope had much larger field of view.

Cassegrainian telescope, a refinement of version
developed by Gregory, In it, starlicht reflects back
along axis from small, convex second mirror.
Viewing is done through an evepiece at a hole
in the center of the large, concave primary mirror.

Herschelian telescope, marking transition between
old and new in telescopes. Starlight is reflected
roward the front of the instrument by a concave
primary mirror placed at a slight tilt. Viewing
is done through an eyepiece at the edge of tube.




{hove. [00-inch Hooker telescope at Mount
||..:"-'| I I".i'|if‘-."r': alory. _"..rn.‘-\.:._-- .’.".'L L1 ".":":I .i:-'.n'.'a ....'. |'.'I.'-:"
array of equipment ai Mount Wilson in 1917.
Nine years earlier, first large reflector telescope
in use in the US, sixty inches, was installed here.

was constructed by the Earl of Rosse. This remark-
able and mighty instrument had a mirror six feet
in diameter with a total reflecting surface of 4,071
square inches and weighed over three tons. Its
focal length was fifty-two feet, but the tube, made
of wood, was fifty-six feet long, including the
mirror cell. The whole instrument weighed over
fifteen tons. It was fixed to a large universal joint
imbedded in masonry about six feet below the
surface of the ground. Raising or lowering it to

sweep the sky was done by a chain and windlass.
On each side of the tube, in line with the meridian,
was erected a stone wall seventy-two feet long
and forty-cight feet high allowing lateral move-
ment of the telescope.

The next great step in the development of the
telescope was the discovery of a simple chemical
process for silvering glass. Up to this time all tele-
scope mirrors had been made of metal. This had
the disadvantage of weight, and the polished
surface tarnished rapidly. The first silver-on-glass
reflector was constructed in 1856 by Dr. Karl
August Steinheil. Early the next year Jean Bernard
Leon Foucault made public his methods of grind-
ing and testing parabolic glass mirrors. The Fou-
cault test is a simple but delicate test capable of
revealing irregularities in the curve of a mirror of
less than a millionth of an inch. His method of
testing is now universally employed.

Until about fifteen years ago mirrors were coated
with silver which was chemically deposited on the
surface. Since World War 11, most telescope mirrors
are coated with aluminum deposited by evapora-
tion and recondensation in a vacuum. When such
a surface is first exposed to the air a transparent
coating of aluminum oxide is formed which pro-
tects the surface from tarnishing for a considerably
longer period of time than silver coating.

Until the close of the nineteenth century all large
reflecting telescopes were constructed in Europe.
Since 1900, aided by public-spirited citizens, the
United States has taken the initiative in the devel-
opment of these huge instruments of research.

=

Left above, the Mount Palomar Observatory, which is conveniently close to Mount Wilson in vicinity

of Pasadena in southern California. The greates of

afl telescopes, the 200-inch Hale reflector, right, is
located ai Mount Palomar. Novel feature of this instriment is that astronomer rides inside it as he ob-

serves ar the prime focus. The abserving cage is at the upper end of tube fifty feer from the mirror.
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The first large reflector put into use in America
was the sixty-inch telescope at the Mount Wilson
Observatory near Pasadena, Calif. This instrument
was completed in 1908 and has been in continuous
service for half a century. Nine years later the
100-inch Hooker reflector was added to the array
of astronomical equipment at Mount Wilson. It is
a massive instrument; the parts which move when
it is set to follow an object across the sky weigh
100 tons. To move the quantity of glass and steel
with precision a great driving clock actuated by a
weight of three-fourths of a ton is set below the
level of the floor. By means of a worm gear seven-
teen feet in diameter the slow and precise motion
of the driving shaft of the clock is transmitted to
the telescope.

In 1939 an eighty-two-inch telescope of unique
design was completed at the McDonald Ob-
servatory on Mount Locke in western Texas. On
photographs taken in 1948 with this instrument
an additional moon of the planet Uranus was
discovered.

The greatest of all telescopes, the 200-inch Hale
reflector, was officially dedicated in 1948. Located
at a favorable site on Mount Palomar, it is within
convenient distance of Mount Wilson. The seven-
teen-foot mirror, weighing sixteen tons, is of Pyrex
glass. Because it is subject to less distortion by
lemperature variations and bends less under its
own weight Pyrex was used in place of plate glass.
During the grinding and figuring process thirty-one
tons of abrasives were used to remove five tons
of glass from the mirror blank. A novel feature of
this instrument is that the astronomer rides inside
the telescope when observing at the prime focus.
The observing cage is located at the upper end of
the tube, about fifty feet above the mirror.

In 1959 the 120-inch telescope at Lick Ob-
servatory on Mount Hamilton in California began
scanning the further depths of space. The mirror
of this instrument was made from a Pyrex blank
that was originally intended to be used in testing
the 200-inch mirror.

By way of comparison, the two largest refract
ing telescopes in the world are the thirty-six inch
at Lick Observatory, completed in 1888, and the
forty inch at the Yerkes Observatory, Williams
Bay, Wis., finished in 1897,

No story of the development of large telescopes
in America is complete without the mention of
George Ellery Hale. A natural leader of men, he
succeeded four times in raising funds for the con-
struction of large telescopes. The forty-inch Yerkes
refractor, the sixty-inch and 100-inch Mount
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Decause il s subject to less distortion by
cinperarire varianons and bends lexs Lnder i
own weight. Here the 200-inch Pyrex disk being
machine polished in optical shop, Mount Palomar

Wilson reflectors, and the 200-inch Mount Palo-
mar reflector were made realities through his lead-
ership. Although Hale died before its completion,
the great 200-inch telescope was named in his
honor.

The telescope is certainly one of the noblest
monuments to human genius, and its invention
will always be considered among the most remark-
able in the circle of human knowledge. It is a work
in which, by following unconsciously the plan of
nature in the formation of the eye, we have come
the nearest to the construction of a new organ of
sense. By means of it we have extended our views
and researches far beyond the limits of our own
globe, enabling us to penetrate into the immensity
of space and to become familiar with other worlds
placed at almost incomprehensible distances from
us. The telescope has revealed an infinitude of celes-
tial bodies, whose existences must forever have re-
mained unknown to us but for its invention.—END

ll. [ ¥

The author, Mearl F. Carson, is Preparator of
Exhibits at the California Academy of Sciences
in San Francisco and associated with the Morri-
son Planetarium there. He served with the Army
Air Forces in Europe in World War fl. This
article first appeared in Pacific Discovery, bi-
monthly journal of the California Academy of
Sciences, and is reprinted here with permission,
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BUCK ROGERS

IT'S UNLAWFUL TO BLAST
OFF EARTH EXCEPT FROM
PORT SPACE-FIELD. EARTH
SECURITY WILL T/CKET

YOu, STARR !

From the comie strips to the
law reviews, questions of space
law are receiving increasing
attention. Scholarly articles
generally dwell on issues of
state sovereignty in the upper
atmosphere. Comic writers often

get a bit “farther out” . . .

COMICS, COMMON

ERYONE who reads the Sunday news-

paper has seen the colorful “Buck

Rogers” comic strip with its story plots

built around spaceflight situations. Aside
from the entertainment value of these tales of
space adventure, Buck and the other space comic
heroes sometimes deal with problems of inter-
planetary law and order.

“Hecuban law requires that invaders from
outer space be shot when captured,” declares
Buzz Corry, Commander of the Space Fatrol.

The “invaders from outer space” in this case
were earthmen seeking to land on Hecuba, a
newly discovered planet of the sun.
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“Sure, I saw their flag,” explains Alley Oop,
“but that doesn't make the moon Russian prop-
erty, even if they did plant it there first!”

Alley and the Russians compromise by agree-
ing to split the moon into quarters—the first and
last quarters going to the USSR and the rest of
the moon to the United States.

Arrested for flying with a revoked space
pilot’s license, Gregg is told by IPPY: “You'll
be lucky to get off with twenty vears suspended
animation!”

Note that a suspended sentence in space does
not mean the same thing as a suspended sentence
on ecarth!
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T DOUBT THAT, BUCK,
THIS SHIP 1S REALLY
SOUPED UP,

“Buck Rogens'” reprinted with permaleston, ceurlesy Nagisasl Newspaper Symdicate.

—By George Tuska

WE'RE ALREADY PASSING
THE PLANET SATURN..,
OUTWARD BOUND FOR.
THE STARS !

LAW, and the COSMOS

MORTIMER D. SCHWARTZ AND JOHN C. HOGCAN

(Incidentally, the IPPY is comic-book slang for
“Interplanetary Police.”)

Years ago, before lawyers had very much in-
terest in space, the writers and artists for the
comics were predicting many of today’s techno-
logical developments in space. They also had some-
thing to say about juridical developments in space.

What are some of the legal problems that the
comic-book writers say are likely to arise in inter-
planetary space forty to fifty years in the future?

A favorite legal theme of those who write for
the space comics is “criminology.” But the crimes
they dramatize are not always the violent or the
gruesome kind. Good is made to triumph over evil,
and the offender of the law generally receives just
punishment for his misdeeds.
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Interplanetary politics is another theme. It is
associated with a superpolitical body that main-
tains law and order throughout the universe. The
leaders of this political body are dedicated to the
achievement of justice, whether through a court
of law or by some extrajudicial means.

The space comic writers have a long list of law
enforcement situations which they tell us are pos-
sible within the lifetime of our own children:

® Escape-proof prisons and reform schools for
criminals, located on isolated satellites that orbit
eternally in interplanetary space.

® An Interplanetary Police Force that CoOper-
ates with a Military Solar Guard to maintain law
and order throughout the universe.

® An outlaw colony, located on a lonely planet,
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where men “wanted” by the law may hide out, and
where the Interplanetary Police may not enter.

e A “hermit” planet that refuses to associate
with the rest of the universe, and that defies the
legal authority of the superpolitical body.

® Legal contests between earth powers and
space powers over ownership of planets.

e A “circuit” court (with a judge and jury)
located on a satellite that orbits from planet to
planet handling cases involving interplanetary
Crimes.

The science of criminology, apparently, will oc-
cupy much of the time of the people who live in
space, if we can believe what we read in the comic
books.

Space law has in it both an element of fantasy
and an element of fact. Factually we are con-
fronted with the vital problem of, how will man
control space? Will it be by a struggle for po-
litical power among nations, or will it be by co-
operation and by lawful means?

Since the end of World War 1, some lawyers
have had a serious interest in the legal problems
of space. Scholarly articles on this subject have
been published in law journals both in this country
and abroad. The immediate problem is state sov-
ereignty in the upper atmosphere. But some atten-
tion has also been given to a system of jurispru-
dence for all activities in space.

The surface of the earth is merely one guide to
the extent of a state's sovereignty. The territory
of a state is three dimensional, including not only
the surface of the earth, but the area below
the surface—sometimes divided into “horizontal
strata,” especially in mining districts—and the
area above the surface, commonly referred to as
the “airspace” and anciently believed by lawyers
and judges to extend upwards ad infinitum.

The projection of state sovercignty to some
point in the upper atmosphere is necessary. Yet
any projection beyond the atmosphere itself is in-
consistent with basic astronomical facts.

“The revolution of the earth on its own axis,
its rotation around the sun, and the motions of the
sun and the planets through the galaxy, all require
that the relationship of particular sovereignties on
the surface of the earth to space beyond the at-
mosphere is never constant for the smallest con-
ceivable fraction of time,” declares Sir C. Wilfred
Jenks, British international law scholar, and he
adds: “Such a projection into space of sovereign-
ties based on particular areas of the earth's surface
would give us a series of adjacent, irregularly
shaped cones, with a constantly changing content.

Y

Celestial bodies would move in and out of these
cones all the time."”

Several theories have been proposed by lawyers
for defining and delimiting state sovereignty in the
upper atmosphere:

s The “cone” concept of sovercignty (just de-
scribed ), projects state boundaries upwards—like
a giant ice cream cone, either all the way or up
to a predetermined height.

e The “zone™ theory divides the upper atmos-
phere into compartments at, say, 150, 300, or 500
miles. Everything below a certain zone is under
the control of the subjacent state. Everything
above and beyond the zone is “free” space.

e The “gravitational” theory extends state
sovereignty upwards to the farthest point where an
object, if dropped free in space, would fall ro
earth, not away from earth.

e The “air” theory gives a state absolute sov-
ercignty over the “airspace” above its territory,
but that sovercignty terminates where there is no
longer any measurable molecule of air present.

e In the “parallel lines” theory, instead of a
cone with ever-widening lines projected into space,
parallel lines are drawn upwards from each state’s
borders. The area between these lines is free space.

e Finally, the “Kdrmdn line” terminates state
sovereignty at that point where aerodynamic lift
ceases and centrifugal force takes over in the
course of a flight into outer space.

Lawyers have struggled with the sovereignty
question for over five years now, and they still are
not able to agree on its solution.

The limitation of state sovereignty, however,
is only one of many questions to be answered.
Who is responsible for damage caused by the ac-
cidental falling of a satellite? How do we regulate
radio frequencies and signals emitted by missiles
launched into space? Has anyone the exclusive
right to radio signals and weather forecasts made
possible by satellites? How do we regulate move-
ments in space in order to avoid collisions of satel-
lites? What are the rights of states that have first
reached the surface of the moon or other space
bodies?

Fortunately, at the moment, only unmanned
machines are whirling through space—Sputniks,
satellites, and rockets. But men will come later,
and then the legal problems will increase.

After the moon has been reached and other
worlds have been discovered, questions involving
real property will arise. And still later, with the
introduction of private property into space, will
come some interesting legal situations:
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® For purposes of taxation, is a privately
owned space platform a “chattel” or is it “real
property”? A difference in taxation rates will de-
pend upon the answer to this question. And by
that time the tax collectors will be with us out in
space, too!

® To transfer title to “Moonacre” (a privately
owned space platform) from A to B, would a law-
yer use a “bill of sale” or would he prepare a
“dl:ed?”

® Will the governments some day recognize
squatter’s rights in unoccupied and less desirable
areas of space?

From the point of view of people who live on
earth, the operation of such devices as rocket ships
and space platforms must be viewed as an extra-
hazardous activity for which there is strict liability
for harm to person or damage to property. From
the point of view of people who live in space, how-
ever, these will be normal everyday activities, and
spacemen will be presumed to have “assumed the
risk™ in law.

Perhaps the concept of the “reasonable space-
man” will come to be applied to cases of negli-
gence in the “law of space-torts.”

You should know that these are not legal prob-
lems suggested by the comic books. These are
actual situations discussed in the serious law re-
view literature.

The question of the ownership of the airspace
above land has frequently been litigated in cases
involving airplanes. (There has not yet been a
case involving a missile or satellite, either Ameri-
can or Russian.) The courts are not agreed on
how to decide airspace disputes, with some states
subscribing to one theory of space ownership,
other states to another theory. But all the theorics
seem to have this in common—namely, that public
aviation is beneficial and that it will be curtailed
only when it unduly interferes with the land-
owner’s use of the land.

When you purchased that lot on which your
house is built, you had the surface boundaries sur-
veyed and marked out, and perhaps you were
careful to acquire the rights to the minerals be-
neath the land. But what did you do about title to
the airspace above the land?

When the moon is high and directly over your
property, get out your “grant deed” and read what
it says about ownership of the airspace above your
land, and ask yourself who has title to the heay-
enly objects in your airspace? Who knows, if you
had a smart lawyer draft this document, it may be
you who have legal title up to the moon.

SPACE DIGEST /[ JANUARY 1961

Already, we have some very real “space” laws
on the books. They are not generally recognized
as such. For example, there are provisions of the
Atomic Energy Act and the National Aeronautics
and Space Act concerning inventions and discov-
eries useful in space.

Moreover, it is a fact that “customary” law
applicable to space is developing, before our eyes,
when one country allows—or permits without ob-
jection—another country to do some new act in
space in order that the nonobjecting country may
itself at some later date do the same or similar act
in space. Much of the common law of England
evolved in this manner.

With many people from the different countries
of the world living and traveling in space—some
in spaceships, others in spacesuits—some special
rules for traffic regulation may be required—Ilegal
space codes—such as standard measurements
(time zones, directional standards, etc.), granting
of passports, import-export licenses, landing and
takeoff rules, traffic control, allocation of radio
and television frequencies, identification marks on
spacecraft, citizenship of a child born in space,
right of discovery and occupation, pollution of
space by improper discharge of waste, and ex-
ploitation and preservation of natural resources
found in space.

All this is not as far in the future as it seems
and sounds. In the not-too-distant future, lawyers
can expect clients to appear at their offices with
problems involving some aspect of space law.

Will the law in these cases be any diflerent if
the client is a spaceman from Pluto, rather than
an earthman from Oklahoma City? Where will the
lawyer look for authority in advising this man as
to his legal rights and duties in space? In the ab-
sence of a good legal text on space law—which is
yet to be written—he might begin by consulting
the comic pages of the Sunday newspaper.—E~D

o o oo

The authors, Mortimer D. Schwartz and John C.
Hogan, are both experts in the young field of
space law. Mr. Schwartz is a University of Okla-
homa law professor and one of the founders of
the International Institute of Space Law. Mr.
Hogan is employed by the RAND Corporation,
Santa Monica, Calif. This article appeared first in
the October 1960 issue of the University of Okla-
homa's alumni magazine, The Sooner, from which
it is reprinted with permission.
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709 less weight than other solar reflectors capable of withstanding
the rigors of space for extended periods of time . . .

Strong enough to withstand the severe siresses encountered in rocket
blast-off and boost . . .

Can be folded to fit a rocket case during launch, automatically unfolded
once orbit is attained . . .

These are some of the design characteristics of the lightweight solar
reflector developed by our scientists and engineers for use in space.

This Fresnel mirror can collect and concentrate solar energy to run
direct conversion systems, Stirling cycle engines, Rankine cycle mercury
turbines, solar regenerated fuel cells and many other devices which will
provide electric power for space missions,

In devising this solar collector, our researchers have been aided by
Allison’s extensive resources—our physical optics and metallurgical
laboratories, American and European consultants, our Scientific Advi-
sory Board and 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.

Hlustrated is a model of a collapsible solar reflector developed by Allison
to collect and concentrate solar energy in a variety of space vehicles.

ENERGY CONVERSION
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Dr, Teller and Allen Brown list several important

reasons why the Uniled States shonld review and liberalize

its policies on classified material. We must come

to realize., he declares, that . . .

SECRECY
S NOT
SECURITY

DR. EDWARD TELLER

ECRECY in government research, par-

ticularly in the field of nuclear explo-

sives, has become widely and even

eagerly accepted. It is now labeled “se-
curity,” and many people, 1 suspect, cling to
secrecy as if it really were security.

This situation is new. Before World War 11,
there was much less secrecy in government-spon-
sored research and, when it was imposed, it was
limited to specialized applications. But in 1939,
alarmed that Nazi Germany might develop an
atomic bomb before we did, we voluntarily de-
parted from our traditional openness, and secrecy
in the atomic energy field was adopted as policy.

At the end of World War 11, the reasons for
continuing this secrecy were still substantial. We
had an atomic monopoly but at the same time we
had reason to worry that the bomb might fall into
unfriendly hands. Some hoped that if we kept our
atomic secret, no other nation could develop a
nuclear explosive for decades.

a3

IND ALLEN BROWN

But the secret was not kept. Even before we
knew that Klaus Fuchs had given the Russians
detailed information about our atomic bombs, we
had proof that Russia had produced a nuclear ex-
plosion. With that proof, the practical value of
secrecy was greatly diminished.

I believe that Russian scientists could have pro-
duced an atomic explosion without information
from spies. The Russians are fully capable of un-
raveling the secrets of nature and putting them to
effective use; there is probably no major scientific
development of which the Russians are ignorant.
This also decreases the value of secrecy.

There remain two popular and powerful argu-
ments for continued secrecy. One is that without
secrecy, more and more nations would produce
nuclear weapons. But other nations have exploded
atomic bombs as soon as they had sufficient
amounts of the proper fissionable materials.

Further, the reactors which produce these ma-
terials can be constructed by many nations. Not
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only were the relevant principles published in the
Smyth Report as early as 1945, but at the 1955
Conference on the Peaceful Uses of Atomic
Energy in Geneva, we ourselves took the initia-
tive in revealing essential portions of reactor tech-
nology. Thus, there is little reason to believe that
even a small nation willing to spend the time and
money would be unable to trigger a nuclear ex-
plosion.

In the long run, the safety of the world must
be ensured by enforceable international law, not
by the perishable advantage of some specialized
knowledge or development.

The other argument for the continuation of
secrecy is this: If we tell the world our secrets
and the Russians keep theirs, it seems logical and
obvious that they will always be ahead of us.

This is an extremely powerful argument. If we
open up our technical work we will give the Rus-
sians an advantage. It is clear, therefore, that here
secrecy does have a value. But the other side of
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Our national overcommitment to secrecy, declares
Dr. Teller in the accompanving article, often results
in a “waste of time and waste of money” or a situa-
tion in which “we are fooling only ourselves.”

US handling of Project Argus, the high-altitude
explosion of three atomic bombs over the South
Atlantic in 1958, appears to provide a case in point,

The Argus tests, aimed at obtaining data on the
earth’s magnetic field, were not ammounced in this
country until months after they took place. Even
today, many details of the tests are considered highly
classified by the US government.

Last fall, however, authoritative and detailed data
on the Argus operation was published in geophysical
bulletins of the Soviet Academy of Sciences, A Soviet
scientist analyzed the Argus findings with use of
material still judged secret in the United States,
Russian scientific stations had detected the Argus
explosions and “read” the tests’ results seemingly as
well or better than we did.

So who in the name of secrecy was kidding whom?
—Tue Emtons




the question also must be considered: What is
the cost of secrecy to ourselves?

Immediately after World War 1I, Niels Bohr,
who had worked with us on the atom bomb, made
a characteristically clear-cut and courageous pro-
posal. He urged that the free countries return to
their proper and natural state of complete open-
ness, arguing that continued secrecy in technical
matters would not be advantageous to our society.

Now, in totalitarian Russia, secrecy is accepted
as a way of life. Scientists whose work is outside
the nuclear and military fields are as restricted
and as regimented as those who are engaged in
high-priority nuclear and space projects. Scien-
tists and technicians are not tempted to abandon
military projects for personal freedom, because
personal freedom simply does not exist.

In free America, people do not like to work in
secret. This is as true of scientists and technicians
as of anyone else. Secrecy has tended to shunt
away some of our best men and best minds from
work which is badly needed for our defense. Most
of us prefer to work in a field where the free
interchange of ideas is encouraged, and where we
can become known to our colleagues.

The United States no longer enjoys a monopoly
in the nuclear field, and our competitors are doing
extremely well. Our safety no longer lies in keep-
ing all we know to ourselves, but rather in the
speedy production of new and useful ideas. Since
free discussion is the lifeblood of progress, less
secrecy would result in more speed. And we need
more speed in a race which vitally concerns our
freedom and survival.

For the greatest possible scientific and techno-
logical advance, the United States and the other
nations of the free world should pool their efforts
and information. Our secrecy in nuclear weapons
has erected a barrier between ourselves and our
alliez, resulting in a duplication of effort, waste
of time, and waste of money.

Our mutual defenses suffer seriously when we
are barred from discussing with our allies all of
our weapons—both those that exist in fact and
those that exist on drawing boards.

Creating a military organization and adapting
it to the advances in weaponry often requires
more time than the development of the weapons
themselves. Unless we are allowed to communi-
cate with our NATO allies, we cannot hope that
our common defense forces will be able to make
effective use of the advanced weapons now being
developed.

A liberalization of the Atomic Energy Act in

1958 did allow more discussion with our allies.
This has alleviated the problem, but it has not
eliminated it.

Unhampered discussion would strengthen both
the military defense and the moral unity of the
free world. To the extent that secrecy isolates the
free nations from one another, it certainly must
be considered harmful.

Moreover, an informed public opinion is a
danger to a dictatorship but a cornerstone of
democracy. The government often cannot act
without public support; it frequently cannot act
wisely unless the public is informed.

The Atomic Energy Act recognized the dangers
of entrusting the atomic program to a single
agency functioning in complete secrecy. Lack of
information could result in a lack of informed
criticism. in too much centralized power, and in
arbitrary ‘and often wrong decisions. To avoid
these dangers, the Joint Congressional Committee
for Atomic Energy was established. This commit-
tee has continued to represent the public and the
long-range national interest. The commission and
the committee form a team which often has been
harmonious and almost always effective.

But in the broader field of public participation,
the situation is less fortunate. For instance, lack
of public information has dangerously distorted
our view of possible future uses of nuclear explo-
sives. It 1s generally believed that any nuclear war
will result in the end of civilization and in the
possible extermination of the human race. It is
also believed that Further development of nuclear
cxplosives will hasten these ends and is, in any
case, futile.

In my opinion, these views are mistaken. They
prevent us from developing powerful defensive
weapons and may, indeed, lead to world domina-
tion by Russia. Yet, the beliefs held by the public
are plausible, The misunderstandings might be
cleared up more easily if all relevant facts could
be put before the public.

This is our dilemma: If we abandon secrecy,
we give the Communists an advantage; if we re-
tain secrecy, we slow down our progress, separate
ourselves from our allies, and impede the forma-
tion of a well founded public opinion.

Recognizing this dilemma, the Atomic Energy
Commission has taken a number of effective steps.
Since the early disclosures of the Smyth Report,
more information has been made available. Classi-
fication is under constant review. Virtually all
facts relating to peaceful applications of atomic
energy have now been published. Finally, some
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Tailoring new re-enfry materials with a white-hot needle. This is a
10-megawatt arc jet “needle.” Avco uses it to test heat-shield materials under simu-
lated re-entry conditions. Avco has capabilities for developing new materials to meet
whatever thermal environmental conditions may be encountered by a re-entering nose
cone, satellite or space probe. Examples: Avcoite, reinforced-quartz protector of the
first ICBM nose cone recovered after flight. .. Avcoat, special all-plastic formulation
which can be cast, sprayed or painted on. Other exotic materials are on the way as
Avco tailors new ceramic-plastic composites to surmount re-entry obstacles.

Avco

AVCO CORPORATION, 750 THIRD AVENUE, NEW YORK 7, NEW YORK
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information which remains secret to the public
actually has been discussed with our allies. This
is a particularly important step.

But in my opinion we could, and should, go
much further in the direction of openness. Niels
Bohr's suggestion has lost none of its force or
validity; secrecy and our way of life do not
harmonize.

It would be foolish to pretend that the problems
of secrecy are ecasily solved, but I shall make a
few tentative suggestions:

In some fields of atomic energy all new results
are considered secret or confidential until it is
proved that disclosure will not endanger our coun-
try. In other technical fields, the burden of proof
is on the party arguing for secrecy. This latter
procedure, I think. should apply in the atomic
field as well. We should not classify anything as
secret or continue a secret classification unless it
is absolutely necessary for our defense. Whenever
possible we should encourage publication of
scientific results.

General principles can be kept secret for only
a short time. Secrecy does not prevent the spread
of ideas or their rediscovery by the scientists of
other nations. Effective secrecy rarely survives for
more than a couple of years; in attempting to keep
secret such principles after they have been dis-
covered by others, we are fooling only ourselves.

Technical and engineering details can be
guarded with greater success. The accumulation of
these details may give us an important advantage.
So we should consider carefully which details are
to be kept secret and for how long.

There is some military and operational infor-
mation which, at present, cannot be revealed. The
location of our strategic nuclear weapons, for ex-
ample, should be secret. As long as the Russians
do not know where our hydrogen bombs are, they
dare not attack us, nor can they blackmail us in
an effective manner. Operational secrecy is both
normal and necessary as long as our military
forces must be on the alert.

A liberal policy—scientific openness and opera-
tional secrecy—would reestablish the situation
that prevailed before World War 11, reducing
secrecy to its normal state within our democracy.
To achieve this goal, I believe we should initiate
a careful and detailed investigation of secrecy dur-
ing the next two or three years. This, hopefully,
might lead to radical progress toward openness in
the field of science.

The advantages of openness and the dangers of
secrecy become particularly obvious if we make
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an attempt to look into developments of the future.

The safety and prosperity of an interrelated
world depend upon international cooperation.
This cooperation must, in the end, embrace all
nations, but it is urgent that it be established soon
between the free and friendly countries.

Secrecy is contagious. It erects barriers between
friecnds. It causes suspicion between strangers.
And it obscures needed public discussion on the
national and worldwide scene. Openness will cer-
tainly help the free world to obtain the initiative
in the great task of world organization.

Our eventual goal, as a democracy, should be
the elimination of sccrecy. The facts of the cold
war prevent us from adopting complete openness.
Still, I believe that it would be to our advantage
to make rapid progress toward openness even
under present conditions.

It would be unrealistic to believe that Russia
would follow suit immediately. But our revelations
at the Atoms for Peace Conference did produce
an opening in the Iron Curtain.

If we were to share with other nations atomic
explosives for peaceful purposes, the Russians
would be faced with a difficult choice: Either they
would have to appear less advanced than ourselves
or they would have to disclose new information.

The Communist countries interact and must
continue to interact with the rest of the world.
The Russian scientists will sympathize with a free
exchange of ideas. In the long run, their influence
on the Russian political leaders will be felt.

We believe in the virtues of openness and free-
dom not only because these principles promote
human happiness, but also because they are con-
ditions for human dignity, for effective progress,
and for international cooperation. Secrecy has be-
come a relatively unimportant weapon in our
military arsenal. Increasing openness, on the other
hand, could be a great source of strength in our
battle for the minds and hearts of people on both
sides of the Iron Curtain.—Ex~p

o clo oo

Currently Professor ar Large at the University of
California, Dr. Teller is one of the world's most
nated nuclear physicists. Mr. Brown, formerly
with the San Francisco Chronicle, is currently
collaborating with Dr. Teller on a book, After
Hiroshima, te be published by Doubleday. The
abaove is reprinted with permission from the New
York Times Magazine, issue of November 13.
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The mystery of radiation in space

Before man can safely travel into space, we must
know more about the radiation he will encounter there,
What kind it is. How much there is. Where it is.

A tiny Hughes radiation detector, housed in this elee-
tronics assembly, answers these questions. It is the most
advanced detector vet developed—a thousand times faster

reacting, smaller, more rugeed than any other.

Hughes detectors such as this, reporting back from outer
space, have already provided information vital to our
Man in apace programs. Because of their small size and
high sensitivity, Hughes detectors can do many scientific,

industrial and medical jobs impossible for other devices.

They can give foot soldiers an instant means of warning
against harmful radiation. They will find many uses in
medical research and cancer treatment. Thev are invalu-
ble for controlling atomic reactors—as well as for process
applications such as flow measurement, thickness gaug-
ing, liquid level measurement, oil well logging and others,

Hughes radiation detectors are a product of the Hughes
Nuclear Electronics Laboratory- -specialists in the gens
eration, detection, handling and analvsis of radiation.

In addition to the measurement of radiation in space,
other Hughes space-oricnted projects include satellite
communications svstems, radar and infrared detection
svstems, ion engines, lunar landing systems and space

vehicle suidance svstems.

Hughes advancements in the state of the electronic art
are based on foresight, imagination and proven manage-
ment capability. The reliabity and operational capabil-
itics of Hughes systems have earned them the confidence

of users throughout the free world.

Creating a new world with Electronics

Hughes Aircraft Company
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Speaking o

1961—New Year for New Look
at the Space Program

An important truth that needs telling, if this
country is to recoup the prestige that became
such a stern issue during the recent presidential
campaign, has a pgood chance this new year of
getting the hearing it deserves on both executive
and congressional levels, This is the hard fact
that space technology, as a new and dramatic
focus of national power in an uncertain world,
demands a maximum national effort with spelled-
out objectives, using existing capabilities and
strengthening them wherever necessary.

It is probably too early to predict with any
certainty the mood of a new Congress, which at
this writing is still buckling down for the new
session. But it is evident that a new air of sophis-
tication has developed among legislators who
since Sputnik have been patiently listening to the
parade of scientific and military witnesses who
have testified on the plusses and minuses of the
US national space effort. The lawmakers and their
staffs have done much homework on the organi-
zation and facilities involved in the space pro-
gram, and there is a good chance that both the
Senate and House space committees will, in the
coming months, be taking a long and hard look
at the space effort from the standpoints of ob-
jective, pace, and organization.

There is much for them to examine, for the
history of the national space effort since Sputnik,
and even farther back into time, of the dim days
before Sputnik, is a muddy flow of ironies which
has managed to dampen today’s motion in a
manner that can only be reversed by vigorous
action on both legislative and executive levels.

Tomorrow’s historians will truly find it difficult
to fathom, for example, as they describe the
beginnings of America's venture into the space
arcna. that the country’s first official man-in-space
program—the Mercury Astronaut project of the

WILLIAM LEAVITT
Associate Editor, SPace Dicest

National Aeronautics and Space Administration—
was announced to the public as a bright new plan
when it was, in fact, almost entirely an on-going
program of the Air Force, denuded of its military
uniform and put in mufti for what really were
the most naive of political reasons. The same
historians will wonder at proposals—circa 1960—
that new facilities were needed at which the neces-
sary medical research to facilitate safe manned
spaceflight could be done, in view of the demon-
strable fact that in military and naval laboratories
across the country Air Force, Navy, and Army re-
searchers, backed up by a highly competent group
of civilian specialists, had been doing just that
job for a number of years.

This writer, a few weeks ago, toured several
such laboratories, at the Air Force's Wright Aero-
space Medical Laboratory, Wright-Patterson AFB,
Ohio; the Aero Medical Field Laboratory, Hollo-
man AFB, N. M.; the Physiclogical Training
Flight, Edwards AFB, Calif.; the Air Force Bal-
listic Missile Division's bioastronautics unit at
Vandenberg AFB, Calif.; and the Acrospace
Medical Center at Brooks AFB, Tex.

The activity was varied, ranging from continu-
ing zero-gravity flight studies at Wright-Patterson
to design of satellite-borne biological experiments
at Brooks, plus such exciting prospects as a hoped-
for addition of a Space Pilot's Training Course
at Edwards. But the unity of purpose was clear:
Whether vou talked with blue-uniformed Air Force
research and development officers or their civilian
counterparts, the anxiety was to get on with the
job of ensuring US space capability. You could
see the pride of achievement when an advance
was made, as symbolized at a press conference
we attended at Brooks AFB, where a team of
civilian and military scientists working at the
School of Aviation Medicine announced the sur-
prisingly low radiation damage suffered by a
SAM-prepared “biopak™ safely recovered from
Discoverer XVII, which passed by fortuitous acci-
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dent through the radiation of an intense solar flare.

Or the same sense of pride of two scientists at
Wright-Patterson who believe that they may be
able to develop a method of eliminating the need
for a circulation fan in space capsules, hence
saving some of the weight that is still so critical a
factor in US space operations. Or the shy smile
of a bespectacled young Air Force licutenant who,
by inventing a machine usable for physiological
testing of X-15 pilots, saved the Air Force the
time and cost of having to farm out the project.

These comments are put down not to glorify
the military capability but to underscore the fact
that, hampered though it was by the former
Administration’s obsession with “space for peace,”
the military has quietly proceeded with its duty
of trying to provide the country with an extension
of its strength into the space arena.

There is likely to be a more hard-headed ap-
proach to the military space mission, as well as
the over-all space program, in a new Administra-
tion which was elected on an “all-is-not-well”
platform. And in Congress, although there will
probably be a lengthy period of watchful waiting
to see how President-Elect Kennedy approaches
space policies, interest in organization and objec-
tives will continue strong.

In the last Congress, the House and Senate dif-
fered on proposed amendments to the Space Act.
The House passed a bill abolishing the National
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Left, Tiros I, NASA weather satellite, blasts off
from Cape Canaveral November 23. Above, pay-
load — 1. wide-angle TV camera, which hasn't
worked well; 2. narrow-angle TV camera: 3. TV
tape recorders: 4. radiometer; 5. infrared system
electronics; 6. electronic timers; 7. relays for alti-
tide control; 8. control box for electronic svs-
tems; 9. infrared horizon scanner: 10, camera
circuits; 11, tape recorder circuitry; 12. telemeiry
switches; 13. antenna diplexer; 14. generator.

Aecronautics and Space Council, which had been
set up in the Space Act to advise the President
on astronautical policy, and the Civilian-Military
Liaison Committee, which had been designed to
provide a link between NASA and DoD, as well
as approving a semantic change in the law which
strengthened the military role in astronautics. The
Senate did not act on these proposed amendments
last session, taking the view that the original Space
Act machinery had never had a proper trial during
the Eisenhower Administration. Similar amend-
ments may again be considered by the House this

USAF School of Aviation Medicine's Dr. George
Crawford, physicist, reported December 7 at
Brooks AFB, Tex., press meeting that biologi-
cal specimens recovered from Discoverer XVII
suffered surprisingly lieht solar-flare damage.
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ARTOC...the Army Tactical Operations Center

... mobile electronic command post geared to

the stepped-up pace of tomorrow’s battleground.
ARTOC... a synthesis of the newest techniques

in communications, electronics and data processing
...gives the field commander a comprehensive,
up-to-the-minute visual display of the battle situation
... helps him make the right decision at the right time.




ARTOC... is being developed
by Aeronutronie Division

of Ford Motor Company for
the U.S. Army Signal Corps. It
is one of many Aeronutronic
programs aimed at simpli-
fying military and industrial
problems through the use

of an advanced computer and data processing
technology. These programs—and many

others related to advanced weapon and space
systems—are underway at Aeronutronie’s
Engineering and Research Center, in Newport
Beach, California. They demonstrate Ford Motor
Company’s rapidly-growing capability in
meeting the needs of science and

defense in the changing world.

A booklet deseribing Aeronutronic’s
accomplishments and capabilities is available
to you on request.

AERONUTRONIC
AERONUTRONIC DIVISION %;Wm@m;{uwy, DEFENSE PRODUCTS GROUP
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SPEAKING OF SPACE

Space mail, one of eight letters sent
by USAF Chief of Swaff, Gen.
Thomas D. White, and carried in
recovered Discoverer XVII capsule,
is delivered to AF Secretary Sharp.

new session, although the Senate is
expected to stick to its view that the
original machinery should be tried
out by the new Administration be-
fore any changes are made.

So, although the outlook for early
specific congressional action on space
effort organization is slight, there
is a good chance that by indirection
there will be considerable congres-
sional study of the NASA-DoD re-
lationship, particularly during the
NASA 1962 authorization hearings.

There are second thoughts in at
least some congressional circles on
the question of whether it is really
advisable, in terms of both economy
and concentration of effort, to have
two large complexes, military and
civilian, operation as foci for sizable
hardware and medical developments,
competing for funds and technical
talent. This observation is in no way _
meant 1o reflect on the NASA stock-
pile of technical competence, It is
only to point out that perhaps the
old way—as representated by the
predecessor organization, the Na-
tional Advisory Committee for Aero-
nautics, serving as a basic and ap-
plied research fount for both mili-
tary and industry—might have been
the best way for the emerging space
age, too.

For the advocates of a strong
military space capability, there is,
in a somewhat reverse twist manner,
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a bright aspect to the below-the-surface contro-
versy that has for months smoldered between the
military and the civilian agencies. For it has
stimulated military people, particularly in the Air
Force, which has an obviously viable mission in
space, to greater courage in proclaiming that mis-
sion, and to setting its own house in order so as
to most efficiently perform that mission.

A case in point is the current Air Force study
as to how best to organize its considerable acro-
space medical capability, the need for review of
which was discussed in this space in November
1960,

Recently Brig. Gen. Don Flickinger. Special
Assistant for Bioastronautics to the Commander,
Air Research and Development Command, and a
flight surgeon who back in 1958, before NASA
and the Mercury program, had nearly buttoned
down an Air Force orbital training program to be
headquartered at Edwards AFB, Calif. (See “Blue-

By Jeseph Q. Farrls, reprinted with
permission frum ““Hatwrdsy Review™*

print for Tomorrow's Spacecrews,” AlR FORCE,
May '58), was in effect named Chief of ARDC's
aerospace medical program. All such ARDC pro-
grams arc now reported on directly to him rather
than through the regular command channels.
And discussion is under way as to where the
Aerospace Medical Center, with its School of
Aviation Medicine and space-medical talent, at
Brooks AFB, ought to be assigned. Currently, it
is a part of the Air Training Command, where its
important flight surgeon teaching function fits
nicely enough, but where the research program
really doesn’t. ASM might, in a reorganization,
come into ARDC. Or—another possibility—all
of the Air Force aerospace medical research pro-
grams, those, presently, in and out of ARDC may
come under over-all charge of the Surgeon Gen-
eral. In any case, a long look is being taken at a
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problem which has long needed review—all part
of the longer look Congress and the Kennedy
Administration will be taking at roles and mis-
sions in an increasingly complex space-age world.

Space Capsules

Last month’s comments on the controversy in
Great Britain over whether the English ought to
plan an independent space program is followed
up by reports that the RAF SCHOOL OF AVIATION
Mepicine at Farnborough has been assigned to
investigate the bioastronautical aspects of the
feasibility of a British man-in-space program. . . .
A space-age nightmare is suggested by reports
from US medical visitors to the Soviet Union that
the Russians are pushing ahead with a boarding-
school child-training program, the intent of which
is—through encouragement of childish probing
into motivations for all their behavior—to estab-
lish completely predictable behavior patterns for
the total society. The child, separated from
parents, and raised by “up-bringers,” doecs not
lose his individuality, but by contributing to the
behavior pattern pool, so to speak, strengthens
the state as the supreme entity to which he owes
his loyalty and best efforts. . . . A project that
received much attention in Europe during last
summer’s Stockholm meeting of the INTERNA-
TIONAL ASTRONAUTICAL FEDERATION but little in
this country was LIL—Lunar International Lab-
oratory. A study group of the newly formed Inter-
national Academy of Astronautics, including Rus-
sian’s DR. LEoNID SEDOV, current IAS president,
is to pool ideas on this hopeful project. . . . Dr.
HuserTUS STRUGHOLD, noted Air Force space
medico, suggests that the recovery of biological
specimens from Discoverer XVII may revive in-
terest in the “panspermatic” theory of the origin
of life, propounded by SVANTE ARRHENIUS,
Swedish scientist in the early 1900s. Arrhenius
believed that life was carried through space from
celestial body to celestial body in the form of
microscopic spores. Dr. Strughold noted that the
genus of spores which survived solar flare radi-
ation aboard the Discoverer is among the oldest
known types. . . . The NaTioNaL Aviation Epu-
cation Councit has reprinted and now has avail-
able at a low cost of §1 per copy the Teacher's
Guide—Earth and Space Science, outline of an
excellent new course being offered in the Pennsyl-
vania public school system. For copies, write to
National Aviation Education Council, 1025 Con-
necticut Ave., N.W., Washington 6, D. C.—Ex~D
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“WIDAS”
REPORTS

through communications

equipment by Philco

\

MIDAS II, the experimental “sentry in space,” is the forerunner of a series
of satellites that will detect the launching of ballistic missiles anywhere on
earth and instantly relay the warning. Its entire communications system was
designed and produced by Philco’s Western Development Laboratories for
the U.S. Air Force, as associate contractor with Lockheed.

This is another example of Philco’s leadership in advanced electronics that
is contributing to our national defense . . . in satellites, missiles, weapons
systems, communications and data processing. For vast capacity, facilities
and experience, look to the leader . . . look to Philco.

Government and Industrial Group, Philadelphia 44, Pennsylvania

PHILCO
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Communications and Weapons Divislon » Communications Systems Division
Computer Divisicn » Slerra Electronio Divislon » Western Development Laboratories




Fetro-magaetic domain structure of thin Hm
sbudied under eleclran microstope.

Esperimental memety artay peoduwced by deposition of evaporated metal.

Seeking the enormous potential in a faint trace of metal...

Inside vacuum chambers in Remington Rand Univac's
laboratories, metal alloys melted at intense heats evaporale
and then condense to form deposited films measuring 300
to 500 atoms in thickness.

Scientists at Univac searchingly study these microscopic
traces of metal.

In them they see exciting possibilities for computers of
the future. ..computers in which deposited thin film elements
will supersede current memory cores and other logical
elements. The potential advantages: Phenomenally faster

switching time, more rapid access to and processing of data,
reduced power consumption and smaller equipment.

Conceivably, memories produced in this way will have a
cycle time of one-twentieth of a micro-second, and a 1,000
word memory array will occupy only a few cubic inches.

This is one example of dynamic research programs which
are continually adding to Remington Rand Univac’s
capabilities in both commercial and military fields.

Military Dept., Remington Rand Univac, Division of
Sperry Rand Corporation, Univac Paik, St. Paul 16, Minn.

UNIVAC @

CAPABILITY-INGENUITY-RELIABILITY for Business, Industry and Defense at REMINGTON RAND UNIVAC
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intellectual bent
girds himself for what
has become one of
the most complex

jobs in the world.

Here's a profile of . . .

ROBERT S. McNAMARA

New
Secretary
of Defense

OBERT Strange McNamara, the businessman and

Air Force Reservist who will serve as Secretary

of Defense in President-Elect John F. Kennedy's
Cabinet, is described, by associates in the automotive
world he left to accept his new job, as a tough-minded
intellectual with an awesome ability to keep facts,
figures, and ideas neatly stored in his mind.

Mr. McNamara, forty-four years old, had—not many
weeks before being offered the Defense post—ac-
cepted the presidency of the Ford Motor Company.
He was the first nonmember of the Ford family to
hold that job. His record at Ford had been somewhat
of a legend. With no background in the automobile
business, he joined Ford in 1946 as a member of a
ten-man group of ex-Air Force officers who sold them-
selves as a package to the motor company after turn-
ing in a smooth performance revolutionizing Army
Air Corps procurement and supply with new systems
of statistical control. At Ford, they became known as
the “whiz kids.”

Shunning the usual social circles of the Motor City,
and residing in the university town of Ann Arbor
where he spent his spare time plowing through tomes
by such unfrivolous commentators on modern civili-
zation as Arnold Toynbee and Oswald Spengler, the
Secretary-designate served in planning and financial
posts at Ford until 1949, when he became controller,
In 1953, he became assistant general manager of Ford
Division. In 1955 he was elected a vice president and
named general manager of the division. In 1957 he
was made vice president and group executive for the
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businessman with an

car and truck divisions, the post he held prior to his
being named company president in November 1960.

A native of San Francisco and father of two chil-
dren, Mr. McNamara is a graduate of the University
of California, where he majored in economics and
philosophy and was elected to Phi Beta Kappa as a
sophomore.

From California, he went to the Harvard Business
School, then spent a year with Price Waterhouse &
Company accounting firm, In 1940, he returned to the
Harvard Business School as an assistant professor of
business administration.

During his Harvard stint, he was borrowed by the
War Department as a consultant in development and
installation of an Army Air Corps statistical control
system, serving in the US and overseas in England.
He entered active service as a captain in the Army
Air Corps in 1943, was promoted to major and lieu-
tenant colonel in 1944, and served in Europe and the
Pacific. Toward the end of the war, he and the nine
other “whiz kids” mentioned above worked as a team
at Wright Field. He earned the Legion of Merit dur-
ing service, and holds a coloneley in the Air Force
Reserve.

Considered personally shy, he is an enthusiastic
skier and mountain climber as well as an avid reader.
Although a registered Republican, he supported the
candidacy of John Kennedy. He and his new boss
had never met until the meetings which convinced
the President-Elect that Mr. McNamara was the man
he wanted for the job.—Exp
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the Ready

Reserves Into Space

The Reserve Forces have moved into space.

The Air Force Reserve's 434th Troop Carrier Wing,
Bakalar AFB, Ind., was assigned a space capsule-catching
mission in November,

Seventeen Air National Guard communications and
electronics squadrons are now scheduled to assist in devel-
oping communications facilities at USAF ballistic missile
and space test sites throughout the country next summer,

The 434th, the Department of Defense has announced,
will begin training shortly in specially equipped C-119s
for aerial space capsule recovery duties. The Wing, com-
manded by Brig. Gen. John O, Bradshaw, is comprised of
two squadrons at Bakalar and one at Scott AFB, TIL. All
fly C-119s at present.

Training of 434th aircrews is to be conducted by USAF's
6594th Recovery Control Group in the area of the Hawai-
inn Islands. The 6394th is the recovery unit that has per-
formed so nobly in Discoverer satellite recovery. The 434th

Capt. Gene Jones, right, USAF C-119 pilot who canght Dis-
coverer XYIL and XVIII eapsules, brief= 434h Troop Car-
rier Wing on new mission, With Jones is Col. John W. Hofl,
Deputy Commander of the now space-oriented Reserve group.

was also sloted to receive recovery C-119s from the 6594th
when the active duty group is given larger and Faster
C-130s.

The 434th Troop Carrier Wing will continue in its pres-
ent mission roles, with wartime assignment to the Tactical
Air Command, in addition to assuming the new space
miission.

The seventeen ANG squadrons will perform their com-
munications duties in support of satellite and missile pro-
grams directly under the Air Materiel Command.

Dr. Joseph V. Charyk, Undersecretary of the Air Force,
anmounced some months ago that the capabilities of the
Reserve Forces would be used in the space program.
He listed three missions that might go to the Reserves—
capsule recovery, radar space surveillance, and airlift sup-
port of missile site activations.

The assignments to the 434th Troop Carrier Wing and
the Guardsmen marked the first actions taken in this re-
gard. Further such assignments may be on the way in
coming months.
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Globemasters for the Reserve

The first five Air Force Reserve troop carrier squadrons
to be equipped with four-engine Douglas C-124 Globe-
masters have been designated by CONAC.

Scheduled to receive C-124s this spring are the TTth
Troop Carrier Squadron, Donaldson AFB, §. C.; the 305th,
Tinker AFB, Okla.; and the T06th, Barksdale AFB, La.
Next in line as additional aircraft become available are
the 303d and 304th Squadrons at Richards-Gebaur AFB,
Mo,

Each squadron will operate eight Globemasters in place
of the sixteen Fairchild C-119 Boxears it has now. While
personnel strength and operating costs will be virtually un-
changed, the transition greatly increases each squadron’s
capacity for aivlifting troops or cargo.

The C-124 carries a maximum payload of 74,000 pounds
or 200 troops. Its maximum range is in excess of 4,000
miles and its speed 300 mph or more. In comparison, the
C-119's top pavload is 27,500 pounds, its range 2,280
miles, and speed about 200 mph.

First aircrews are being checked out at Tinker AFB,
Okla. Airman specialists from the five squadrons are at-
tending tech school at Chanute AFB, IlL

Awards for Flying Safety

Two Reserve wings and two Air Guard squadrons have
been awarded USAF flying safety plaques for the first six
months of 1960,

Air Force Reserve units honored are the 4589th Troop
Carrier Wing, Andrews AFB, Md., commanded during the
award period by Brig. Gen. Ramsey O. Potts, Jr., and the
514th TC Wing, Mitchel AFB, N. Y., led by Col. Camp-
bell Y. Jackson.

Air Guard units receiving the award are the 134th
Fighter-Interceptor Squadron, Burlington, Vt., commanded
by Maj. Rolfe L. Chickering, and the 183d Aeromedical
Transport Squadron, Jackson, Miss., commanded by Maj.
Thomas F. Brown.

The 459th and 514th Wings, equipped with C-119s,
each flew nearly 5,000 accident-free hours during the first
six months of 1960. The citations also noted that each
operates in highly congested air traffic areas.

Vermont's 134th Squadron, operating F-89s, flew more
than 2,800 houwrs without accident during the period, and
has accumulated more than 15,000 jet hours since its last
accident in November 1958, The 183d, flying C-119s,
logged 1,600 accident-free hours in the award period,
and some 15,000 hours since its last mishap in March 1956,

CONAC Move to Close Mitchel

Continental Air Command Headguarters will move from
Mitchel AFB, N. Y., to Robins AFB, Macon, Ga., by June,
USAF announced early last month. With its departure,
histaric Mitchel will be closed as an Air Force installation.

To make room at Robins AFB for CONAC's headquar-
ters staff, the 3d Air Reserve Region will move from Robins
to Dobhins AFB, near Atlanta.

Several other relocations announced at the same time
by Hg. USAF affect elements of the Air Reserve Forces:

® When SAC vacates MacDill AFB, Fla., early in 1962,

(Continued on page 107}
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He's got Minutemen
‘working on
the railroad”

Hard basing is one way to protect
America’s force of retaliatory
ICBM's. The problem was to find an
alternate means of accomplishing
the same mission. The Air Force
solution was a new ICEM mobility
concept—railroad car-mounted Min-
utemen, utilizing the nation’s vast
track mileage for numerical and
geographical dispersion, creating a
difficult target for enemy attack.

To put the Minuteman, its support
systems and associated equipment
on rails was a completely new prob-
lem in missile handling. The first
requirement assigned by Boeing to
American Machine & Foundry Com-
pany and ACF Industries, Inc., was
a feasibility study of the existing
limitations of roadbeds, rails, rail-
road operations and right-of-way.
Unigque tactical cars are being de-
signed within these limitations to
carry the Minuteman—cars that can
handle the missile and its operating
equipment, safely isolated from
roadbed shock and ready for immedi-
ate retaliatory launching.

Single Command Concept

Whether for conceptual problems
such as this one, or for challenges in
design or manufacturing, AMF has
ingenuity you can use. AMF people
are organized in a single operational
unit offering a wide range of engi-
neering and production capability.
Its purpose—to accept assignments
at any stage from concept through
development, to production, and
service training...and to complete
them faster in
* Ground Support Equipment
*» Weapon Systemas
* Undersea Warfare
» Radar
* Automatic Handling £ Processing
* Range Instrumentation
* Space Environment Equipment
« Nuclear Rescarch & Development

GOVERNMENT PRODUCTS GROUP,
AMF Building, 261 Madizon Avenue,
New York 16, N. Y.




“MIDGET WITH A P

POWER
Capabilities
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Bendix 16-Ib. DC Starter Generator

Designed specifically to help the new
lightweight gas-turbine engines get
off to a quick start is the Bendix®
type 30B56 DC Starter Generator. It
provides 10 1b. ft. of torque at 3,000
rpm and will produce 30 volt/100
amp. DC power when driven between
7,000 and 12,000 rpm.

This “midget with a punch
requires a minimum envelope since it

GEMERAL PRODUCTS DEPARTMENT

Red Bank Division

EATOMNTOWM, MEW JERSEY

measures only 4.6 dia. x 8" long. It
comes with round, square, or QAD
flange and includes a fan to supply
its own cooling air up to 20,000 feet.

If your needs are to start small gas
turbines rated around 230 hp with a
DC source, specify the Bendix type
30856 and get 3 KW DC power, too,
See us for details as related to your
specific application.

Its small size makes the 0BS54 Starter Generator
ideal for use on the new small gos-turbine engines.

Wit Coast Office: 117 E, Providencia, Burbank, Colif. Export Sales & Service: Bendix Intemationl, 205 E, £42nd 5t Hew York 17, K. Y,
Conadion AMiEiate: Aviation Blactrie, Lid, PO, Box 4102, Montreal, Quebec




THE READY ROOM

USAF will close the major portion of that base, leaving
only the Air Reserve Center and a radar station,

® ADC's 324 Air Division, which works with ANG air
defense units in the southeast, will move from Dobbins to
Oklahoma City, Okla., in July. The 3d Air Reserve Region
will absorb some of the 32d’s facilities at Dobbins in line
with the move.

& ADC’s 209th Air Division at Malmstrom AFB, Mont.,
which exercises operational control of ANG air defense
units in the northwest, will be inactivated in July. At that
time, the 33d Air Division at Richards-Gebaur AFB, Mo.,
will be redesignated the 29th, SAC will acquire facilities
at Malmstrom to house three Minuteman squadrons, with
the missile scheduled to become operational in 1962,

® S5AC is moving out of Clinton County AFB, Ohio,
ANG will transfer its 145th Aeromedical Evacuation
Squadron there from Akron-Canton Municipal Airport, and
later will convert the squadron to a tanker mission, em-
ploying KC-97s,

® MATS will move its 63d Troop Carrier Wing from
Donaldson AFB, S. C., to Hunter AFB, Ga., in the spring
of 1962, at which time Donaldson will be tumed over to
CONAC for reserve missions.

Air Guard’s Readiest

Nine Air Guard units compiling top readiness ratings in
their aircraft category were named last month. The units,
and their commanders, are:

RF-84F—174th Tactical Reconnaissance Squadron, Sioux
City, Iowa, Lt. Col. Donald W. Forney.,

F-84F—121st Tactical Fighter Wing, Columbus, Ohio,
Col. Dale E. Shafer, Jr.

F-86H-107th TF Group, Syracuse, N. Y., Lt. Col,
Curtis J. Trwin.

F-86D/L—127th Fighter-Interceptor Squadron, Wichita,
Kan., Lt. Col. Donald W. Coulson.

F-89—115th Air Defense Group, Madison, Wis., Lt. Col.
Oliver S. Ryverson,

F-100—188th FI Squadron, Albuquerque, N. M., Maj.
Clay 0. Keen.

C-119—-140th Aeromedical Transport Sguadron, Read-
ing, Pa., Capt. Nicholas J. Bereschak.

5A-16-129th Troop Carrier Squadron (Medium), Hay-
ward, Calif., Lt. Col. Charles W, Koenig.

RB-57-123d TR Wing, Louisville, Ky., Brig. Gen. Philip
P. Ardery.

These units were leaders in an over-all campaign which
by September had qualified two-thirds of the Air Guard's
flying and support personnel as “operationally ready” under
Air Force standards. When more than one command
echelon is stationed on the same base, the rating applies to
all combat and support units on the base.

New Faces, New Jobs

New commanders have been named for the First and
the Third Air Force Reserve Regions.

Col. J. H. Starbuck now commands the First, with head-
quarters at Mitchel AFB, N. Y. He succeeded Col. Charles
W. Bicking, who has been appointed chief of the USAF
mission to Bolivia.

In the Third Region, Col. J. 5. Bishop has succeeded
Maj. Gen. Chester E. McCarty, who is now Deputy for Air
Foree Reserve under the Assistant Chief of Staff for Re-
serve Forces at Hg. USAF.

Col. Nicholas E. Allen, former associate general eounsel
of the Air Force, has been named deputy commander of
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the Second Air Reserve Region at Andrews AFB, Md.,
under Brig. Gen. Felix L. Vidal, Second Air Reserve Region
commander,

Col. Allen succeeds a fellow Washington attorney, Brig.
Gen, Ramsay O. Potts, Jr., who has accepted an assign-
ment as mobilization assistant to Maj. Gen. Brook Allen,
Commander of Headquarters Command, Bolling AFB,
D. C.

Before occupying the Second Region deputy slot, Gen-
eral Potts was Commander of the 459th Troop Carrier
Wing at Andrews. He was succeeded as Wing commander
by Col. William T. Smith,

Meanwhile, an Air Guardsman, Brig. Gen. Philip P.
Ardery, who commanded the 123d Tactical Reconnaissance
Wing at Louisville, Ky., has switched to the Reserve to
accept a mobilization assignment in the office of the Secre-
tary of the Air Force in Washington. In civilian life, Gen-
eral Ardery is an attorney.

Brig. Gen. William D. Ott, Kentucky’s Assistant Adju-
tant General for Air, has been designated acting com-
mander of the 1234,

AFA Guard, Reserve Councils to Meet

AFA’s Air Guard and Air Reserve Councils will meet in
Washington on February 3 under new chairmen recently
named by AFA President Thos. F. Stack.

Brig. Gen. Frank A. Bailey of Arkansas succeeds Cal.
Robert D. Campbell of California as chairman of the ANG
council. Col. James McPartlin of Michigan is the new
Air Reserve Council chairman, succeeding Brig. Gen. Roy
Sessums of Louisiana.

Each couneil is being increased to eleven members, four
more than before. One new member on each council is
to be an airman. Rosters of the councils will be published
next month,

The agenda for the February meeting includes briefings
by Air Force officials on long-range Air Reserve Forces
roles and missions. The councils also will discuss AFA's
recommendations for presentation at forthcoming  con-
gressional reserve posture hearings.

No More Lost Vacations?

Information on a new law which provides more job pro-
tection to Reserve Forces personnel in connection with
absences for military training has been disseminated to all
services by the Department of Defense. Similar guidance
has been fumnished emplovers by the Department of Labor.
This is an important and gratifying action so far as the
Reserves are concerned,

The law, P.L. 86-832, savs that employers must grant
leave of absence to an emplovee when he applies for it to
participate in military training—whether the leave is for
a night or week-end drill or for extended periods.

Upon completion of training, says P.L. 86-632. the
emplovee must be reinstated with the same pay, seniority,
and vacation privileges as if he had not been absent.

Normally, the employee must apply for leave each time
he expects to be away, but in the case of regularly sched-
uled training sessions he may submit the training schedule
with one request to cover it all,

Actually, the new law extends the scope of legislation
previously on the books. It now assures members of the
Reserve Forces time off to attend all scheduled training
sessions, whatever their normal working hours. and Euaran-
tees a regular vacation period in addition to time off for
field training —Exnp
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Wings which change their sweep angle in Hight have
quietly but quickly become a major design tool of the
US airframe industry even though they have never been
used on an operational aircraft. General acceptance of
the variable-sweep wing today marks one of the major
about-faces in aircraft design history because it has been
a little more than a year since the major manufacturers
still nursed a ten-year-old adverse opinion of variable-
sweep wings which had been created largely by the Bell
X-5 (see cut) and the Grumman XFI10F project for the
Navy. Now the same companies have hundreds of hours of
wind-tunnel data on models of wvariable-sweep aircraft,
and the majority of their current proposals from ground-
support aircraft to supersomic transports feature large
changes in wing-sweep angle.

The transformation of opinion grew out of new variable-
sweep design ideas generated at the Langley Research
Center of the National Aeronautics and Space Adminis-
tration and the ever-deepening problem of combining good
supersonic and subsonic flight characteristics into one air-
frame, One military aireraft requirement, which proved
absolutely impossible to meet using generally accepted
wing design, was instrumental in causing the manufac-
turers to experiment with variable-sweep wings along the
lines suggested at Langley Field. This USAF requirement,
SDR-17, for a Tactical Air Command fighter calls for a
maximum weight takeoff distance of 3,000 feet, a range
approaching 1,000 miles when flying above Mach 1 at sea
level, and a transoceanie ferry range during subsonic flight
at altitude with a significant pavload.

The variable-sweep wing theoretically offers a strong
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50 Megmwarr 5™ Band Badar Trensmiiter

| FXR's advanced techniques and facilities
" have produced the 50 Megawatt 5" Band
Radar Transmitter for Cornell Aeronautical

The result

Laboratories. This transmitter, more than
of mmpl“‘ twice as powerful as the formerly largest
l:hallenges unit of its class, will be used in the elec-

tronic exploration of the atmosphers and
the ionosphere.

EXR has an extensive achievement record in salving
demanding problems. Put this creative ability to work to
help solve your High Power Electronics problem.

For detailed information concaming your
particular application, contact your FXR
applications engineer, He is only a phone
call away.

FXR, Inc.

Design * Development = Manufacture

25-26 50th STREET o RA. 1.9000
WOODSIDE 77, N. Y. © TWx: NY 43745
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First US aireraft with a varinblesweep wing was the ex-
perimental Bell X-5, above. Mechanism which varied the
sweep was heavy on the X-5 becaunse it had to move the
wing forward ns it changed the sweep angle so the aireraft
would remain eontrollable. New research shows a light mech-
anism can be used which simply changes the sweep angle.

possibility of mecting these conflicting requirements by
giving excellent performance at altitude and during take-
off with its wings stretched to their maximum span and
excellent performance at supersonic speeds at sea level
when they are swept back eighty degrees or more. How-
ever, such aircraft generally have been too stable and
therefore uncontrollable with an ordinary-size tail when
the wings are in the :;h.:rply swept position.

The Langlev research showed that it is possible to solve
the stability problem and to build a light mechanism to
move the wings. While most manufacturers still were not
convinced last summer, most of them now appear to re-
gard variable sweep as a sure het to become as common a
form of variable zeometry as flaps and slats.

-] (-] L]

Hybrid rockets, using both liquid and solid fuels in the
same engine, have been shown in recent tests to have per-
formance potential rivaling the Rover-type nuclear rocket,
Several manufacturers are running chemical engines, which
basically operate in the same way as the Rover rocket and
achieve specific impulse values approaching 500 see. while
the Rover is predicted to be 700 sec. The best conventional
chemiecal engines provide only about 350 sec.

In principle the Rover rocket aperates simply by pass-
ing liguid hydrogen through a solid-fuel heat-exchanger-
type reactor and then exhausting it out of a nozzle. The
new hybrid rocket operates in the same way except that a
solid-fuel motor replaces the reactor. Hvdrogen is fed into
the top of this solid-fuel unit and mixes with its com-
bustion gases so that the molecular weight of the exhaust
is significantly reduced and a major increase in specific
impulse is achieved. Solid-rocket manufacturers have been
trving to get more hydrogen and other light elements into
their propellant mixtures for years, and the general reac-
tion to the hybrid work is wonder at why it wasn't tried
before. The specific impulse of hybrids is high enough so
that with proper structural design they, like the Rover,
will be capable of putting a one-stage rocket into orbit. It
is possible that the performance of the hybrid system will
be good enough and the Rover radiation problems bad
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First flight tests of the NASA-Rocketdyne F-1, 1,500,000-pound-thrust, single-

chamber, rocket engine are scheduled for 1963, Several types of F-l engine
clusters are being considered similar 10 the omes that are shown above,

enough for the hybrid engine to re-
place Bover as a ground-launched
booster and restrict Rover to operation
in space.

o ¥ -]

First fHight date for a Nova 1.
500,000-pound-thrust  single-chamber
rocket engine, will be early in 1963
according to David E. Aldrich, man-
ager of the project at Rocketdyne, at
the American Rocket Society meeting
last month. The frst complete Nova
engine is scheduled to run early this
vear on a development schedule which
is much more rapid than previously
announced by NASA, the sponsoring
AgENCY.

The formal program is little more
than two years old, but it has drawn
on considerable state-of-the-art work
in developing such components as a
turbopump which will deliver three
tons of propellants per second.

Clusters of up to eight Nova engines
are being planned for first-stage pro-
pulsion units which will produce more
than 12,000,000 pounds of thrust.
Multistage rockets powered by such
units will be able to put B-32-size
satellites into orbit or send a heavy
fichter-size vehicle to the moon and
back. The rapid development sched-
ule of the Nova makes it appear cer-
tain that by the middle 1960z the US
will have hroken through the space-
payload resrictions imposed by the
limited size of available boosters. The
Rover high-perfformance nuclear
rocket and the Saturn vehicle with 1.-
300,000-pound thrust in the first stage
both are due for flight in this time
period, with the first Saturn flight tests
scheduled for this year.

L] a L]

Triservice program is being insti-
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tuted to develop a large VTOL trans-
port which can be used for completely
realistic operational testing. Very lim-
ited operational data on downwash
debris clouds, Aying under service con-
ditions, ete., have been gathered with
the many VTOL research aircraft
sponsored by the separate services,
This data is considered absolutely
necessary before sound specifications
can be written for operational VTOL
aireraft,

Navy’s Bureau of Weapons will
manage the joint program, which now
calls for the production of five of the
test-bed aireraft, Specifications for it
are now being written by a joint serv-
ice group and are scheduled to be let
out to industry early this vear. It is
probable that a two-month period will
be allowed for manufacturers to pre-
pare proposals to meet the specs, and
a similar period will be required for
evaluation of the proposals and the
selection of a contractor to build the
aircraft. Allowing for normal slippage,
Dol sources predict that the VTOL
test-bed contract will be awarded
about July 1,

Several VIOL aircraft designs
which have been proven by flight
testing during roughly the past five
vears will be in contention for the tri-
service VIOL transport award. These
designs include the compound or un-
loaded rotor helicopter, and tilt-wing,
tilt-rotor, and vectored slipstream air-
craft.
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The free world’s largest sonic test
chamber, to check effects of noise and
vibrations on aerospace vehicles and
components, is under construction by
ARDC at Wright-Patterson AFB,
Ohio.—Exn

CABLE HARNESS ANALYZER

® simultanecusly tests for continuity,
leckage and hi-pat

* checks complex branch circuitry

* rapid, low cost programming

* ease of cperation

Ease of programming, fail safe cir-
cuits, wide range of programming,
latest state of art design, reliability,
rapid automatic go/no-go tests and
low cost are features of the CTI
Model 165 Cable Harness Analyzer.
A wide combination of test para-
meters, continuity current, hi-pot
voltage, continuity resistance, leak-
age resistance and time on conduct-
or, may be inde[;cndcnt]y pro-
grammed. The Cable Tester auto-
matically checks up to 10,000 simple
circuits in increments of 200, or an
equivalent combination of main and
branch circuits. Connections provide
control of external relays in the cir-
cuit under test. CTI has pioneered
the field of automatic testing, and
has applied its experience to devel-
oping the CTI Cable Tester, Model
165, into the most versatile and
economic wire harness analyzer
available,
Write for full information

CALIFORNIA
TECHNICAL
INDUSTRIES

BIVISION OF TEXTRON INC.
BELMONT 3, CALIFORMIA

Foremost in Automatic Testing
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Thermonuclear War

On Thermonuclear War, by Herman
Kahn (Princeton University Press, 1960,
653 pp., $10)

Reviewed by Lt. Col. Donald F. Martin, USAF

This book examines thermonuelear
war. It compares the major alterna-
tives that seem available and examines
some of the implications in these
choices.

Herman Kahn, who studied at the
University of California at Los An-
geles and the California Institute of
Technology, has been a member of
the physics division of the RAND
Corporation since 1948. He has served
as a consultant to the Gaither Com-
mittee, the Atomic Energy Commis-
sion, and the Office of Civil and
Defense Mobilization.

Here he examines the whole range
of current thinking on national strat-
egy in an era of thermonuclear weap-
onry. Both sides of competing theses
are analyzed objectively and in detail.
A prime example of Mr. Kahn's ap-
proach is the handling of the strategic
theory of minimum deterrence. He is,
first, as persuasive as an ardent mini-
mum deterrent advocate in its behalf,
Then he lists what he judges its in-
herent inadequacies and outright dan-
gers,

On total world disarmament, Mr.
Kahn believes that “neither our own
emotional desires” for total world dis-
armament nor the fact that there are
“many eamnest proponents’ for dis-
armament should sway us toward a
position which ignores basic realities.
With a proliferation of nuelear weap-
ons in the possession of the United
States, Russia, and Great Britain, he
says, it would be “child’s play for one
of these nations to hide completely
hundreds of these bombs.”

If the agreement ever broke down,
the nation which had even a small
supply of nuclear weapons would
have a tremendous advantage. Be-
cause it would be such an overwhelm-
ing advantage, it must be assumed
that there would be some hiding of
nuclear weapons or components,

The author proceeds to evaluate
the usefulness of varying types and
amounts of military force. The first is
minimum deterrence. “The notion is
dramatic,” he says. “It is that no na-
tion whaose decision-makers are sane
would attack another nation which
wias armed with a sufficiently large

1o

number of thermonuclear bombs.
Thus all a nation that is so armed has
to worry about is insanity, irresponsi-
bility, accident, and miscaleulation.”

There appear to be at least three
major inadequacies in minimum de-
terrence, in his view. First, we could
not strike first with such a force even
under severe provocation because it
would mean our suicide as a nation.
Second, if the Soviets struck first at
our military force, it is entirely pos-
sible that only a rather small per-
centage of our population would die;
we would then be faced with the
frightening prospect of sacrificing the
balance of our people in a militarily
futile act of revenge. Third, it is in-
credible to ourselves, our allies, and
the enemy that we would resort to our
own suicide to protect our allies—
previous commitments notwithstand-
ing.

One chapter of this book is entitled
“will the Survivors Envy the Dead™
Here, and elsewhere throughout the
book, the author argues that we can
survive thermonuclear war as a nation
and as a people. How successfully we
survive will depend on how much
effort and resources we put into ad-
vance preparations for survival, Mr.
Kahn declares. He emphasizes the
vast importance of an adequate civil
defense program.

The author spends considerable
time on “Counterforce as Insurance.”
He judges that we require a force that
can: (1) create widespread thermo-
nuclear devastation to discourage an
enemy from using his nuclear force
against eur cities and peaple, and (2)
can survive a surprise attack and go
on to win a war against the enemy's
military force.

Mr. Kahn's principal thesis is that
if we come to understand thermo-
nuclear war better, there is a chance
it can be avoided, and that if it is not
avoided our thorough understanding
of it could undoubtedly save millions
of lives.

This book will unquestionably evoke
much interest. It may justly be said
that no military man’s library, regard-
less of his branch of service, will be
complete without it.

About the reviewer: Lt, Col. Donald
F. Martin is currently assigned to the
Office of the Assistant for Coordina-
tion, Deputy Chief of Staff, Plans and
FPrograms, Headquarters USAF,

airman's bookshelf

Toward the Stars

Always Another Dawn: The Story of
o Rocket Test Pilet, by A. Scott Cross-
field with Clay Blair, Jr. (The World
Publishing Ce., Cleveland, Ohio, 1960,
413 pp., 54.95)

Reviewed by Lt. Col. F. X. Kane, USAF

Alcays Another Dawn is a unique
account of the era of the rocket test
pilot and particularly of the X-15, It is
a story no one else could tell, a not-
able insight into the nature of a pilot’s
pilot. Often in life the people who go
the Farthest in their professions have
the most difficulties to overcome. By
all odds, the childhood illnesses of
Scott Crossfield should have ruled out
any thought of being a pilot, let alone
a rocket test pilot. Perhaps the fight
to survive gave him the stamina, the
desire to succeed which made him the
first X-15 pilot.

As Crossfield says, there is no pen-
alty for being late. He joined the stable
of notables in research aireraft flying
after Yeager had already passed the
sound barrier. His apprenticeship in
civilian flving and as a Navy pilot, his
g‘mdu:lte education as an engineer,
paved the way for joining the old Na-
tional Advisory Committee for Aero-
nautics. Typical of his spirit was his
first flight in the X-1 test ship, made
when he had three hroken ribs. Cross-
field entered into the competition with
Yeager to be the first to fly Mach 2.
His first claim to fame was that he was
the first man to fly twice the speed of
sound. Later Yeager was to exceed
this speed.

As one of the NACA pilots at Ed-
wards AFB in California, Crossfield
flew the early versions of the experi-
mental research aireraft such as the
Skyrocket, the X-4, and the X-5. Also,
he conducted many of the tests on the
Century series and other high-per-
formance aircraft. However, the de-
sire to be the first X-15 pilot led him
to leave the NACA, now the NASA,
and to ask North American to take him
on the engineering staff in the early
stages of the design of this new rocket
research craft. Thus, Crossfield lived
with the new aircraft from its earliest
stages, His extensive experience pro-
vided an excellent background for ad-
vice and recommendations on the
design of the X-15, in particular on
the escape system, The design of the
pressure suit was influenced by some

(Continued on page 113)
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spensored as a service by the Air Force Association. The Editorial
Board, headed by John F. Loosbrock, Editor of AIR FORCE/
SPACE DIGEST Magazine, screens all aerospace books of the
malor publishers in advance of publication. Final selection takes
into consideration the timeliness of the book, its usefulness to
men who need to stay abreast of asrcspace developments, and its
literary quality. When a selection is made you are notified in
advance, along with a description of the book and the reduced
member's price. Usually one or more alternate selections are
offered at the same time. You need take only those books you
wish to own, up to the stipulated four books. For avery four
selections or alternates purchased through the AsroSpace Book
Club you receive a bonus book, at no charge. The bonus may be
selected from a list we will send you. We are 8o sure that you
will find the Club advantagztnu: that we offer any book listed on
this page—wvalues up to 312.50—absolutely free, to introduce you
to the AeroSpace Book Club.

SELECTIONS GEARED TO YOUR SPECIAL INTEREST.
There are doxens of book clubs operating today, but there is
nene, with the exception of the AeroSpace Book Club, whose
selections range the field of asrospace and related subjects. Qur
selections are made with YOU in mind—nothing cheap, nothing
shoddy, nothing frivolous (although we do not turn our back on
worthwhile fiction). We aim at a wide esnough variety ss that
you need never buy a book you don't want, but we set our
standards high so that we feel you will want them all.

SAVINGS. The AeroSpace Book Club guarantees you savings
of at least twenty percent. On individual selections savings
often run much higher—more than forty percent in some cases.
A glance at the member's prices and the retail prices listed on
this page will give you an idea. Last year, for example, it was
posaible for a member to save $3.95 on a combination of four
books and receive, in addition, a free bonus book valued up to
$6.00. That's five books at a total saving of $15,95,

CONVENIENT SERVICE. Savings are only half the AeroSpace
Book Club story. As a Club member, your hﬂok-lhﬂPDiH?‘ BBV -
lee i8 ns close as your malibox. Often, especially if you happen
to be on active duty, a bookstore isn't handy. Or if one is, it
doesn’t always stock the aerospace titles you want, So, in addi-
tion to our regular selections, alternates, and bonuses, you may
order other books you want through the AeroSpace Book Club.
We'll see that you get them, rapidly and efficiently. Qurs is a
Club in the true sense of the word. Try us. You'll like the
service, the savings, the selections.

AlR FORCE Mogozine + Janwary 1941

WITH YOUR FIRST SELECTION

Atlas: Story

of & Misiile
Jokn L. Chapman,
Retnil $4.00.
Member's

Briee $3.23,

Great Deeision.
Mighael Amrine.
Retail $3.55,
Member s

pries SEI5.

Bpace ‘Weapsni,
Edit AF

Man in the Sky,
Richard Hublar,
Betadl $4.50,
Miembars

pries $2.08,

Histery of USAF.
Alfred Goldbarg.
11 $6.75,

Impast of Ajr Pewer. Dr. [ LT
Retail $52.50. Member's prh:l;;..H.E- :

ambac's
price 34,85,

The AeroSpace Book Club
7901 Old Georgetown Road
Washington 14, D. C.

You may enroll me os @ member of the AvroSpoce Book Club
and send me the free book of my chaice with my first selec-
tion ot the special member's prics (plus 17¢ for postage).
| agree to purchase of least four odditional selections—or
clternates—at reduced member's prices in the next twelve
months, After taking four books, | will be entitled to anather
free bonus book of my own choosing, with every four oddi-
tional selections — ar alternates — purchosed. | will receive
advance notice of every selection ond may select an alternate
in its stead or simply pouts the selsction, | may cancel my
membership ofter choosing four selections—or alternotes—
in addition to my free bonus book for joining,

Free Bonus Book

Mame.

{Please print in full)

Address_

|
|
|
[
|
I
|
|
|
|
|
|
|
I
|
: First Selection
|
!
|
|
|
L=




R\%Ngg
@@&E

wdling

RYAN ELECTRONICS

RYAN AEROLAB

RYAN TRANSDATA

RYAN COMMUNICATIONS

RYAN SAN DIEGO

Tomorrow's

two divis
I .:l'll"'ll.I:..'-' I

:-|l|-.'|'l. COIMImunicalion

I.IJI'||*--

T;'i'-"|‘r.‘ru"f=r=‘, ==

A division of Ryan Asronautical Company, Ryan
Elsctranics develops mnd manufactures electronic
systems for aircraft, missiles, ships, and space
systems, With plants at Kearny Masa, San Disge
(Enginesring Cenmter) and Torrance, Cafif. (Pro-
duction Center), Rysn Electronics ln recognived
us the world leader in C-W Doppler navigation.
The Division's programs sre making significant
contributions toward solutien of lumar landings,
terminal guidance, grawitatiom comtrol, and ECM.

Rarolab Development Company, located al
Pasadena, California, is a subsidiary of Ryan
Aeronautical Company. Aerolab has developed
more space probes and rocket-powered research
modeh, Including the Mercury Capiule model,
which have been fired, than any other firm in
the United States. Aerolab is & sclence team with
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A subsidiary of Ryan Asronautical Company, Ryan
Transdata, Inc. (San Diege) is developing math-
odi for the sutomatic conversion of information
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make rapid, accurate decisions. Relaled applica-
tions Imclude air traffic control, military com-
mand control and surveillance logistics coatrol,
and command confrel of space wehicles.
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Ax sn sxperienced systems manmagar, Ryan
San Diege can Integrate and focus the special
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research sircraft, extends over three decades.
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RYAN
(&

AERONAUTICAL COMPANY

Today!




AIRMAN'S BOOKSHELF

of his recommendations. In short, he
made a unique contribution to rocket
aircraft flving by participating in the
program from design through first
flight and up to acceptance by the
NASA and the Air Force.

This is a highly personal account
told in the first person but without
dramatics or heroics. The action-
packed, demanding flights of short
duration but great importance to the
test program are recounted in a mat-
ter-of-fact way. The net effect is the
underplaying of incidents which in
themselves could be expanded into
Full stories, At times the glimpses are
almost episodic, No butterflies in the
stomach, no palm sweating, no intro-
spection about danger are found in
the telling of even the most potentially
explosive situations. Crossfield goes on
record early in the book in ruling out
Fear as part of the makeup of a rocket
test pilot. He merely recalls uncer-
tainty with a plan for being jettisoned
in case of trouble,

The reader will learn also that even
the most experienced rocket aircraft
pilot makes mistakes. Crossfield ac-
knowledges that he makes pilot errors.
But he leaves it to the reader to re-
construct the tremendous pressure
created by urgency, by the press of
the clock, by the need to succeed. No
Hambovant extrovert, Crossfield is a
pro, tops in his business, but he is
human. He is a4 man, and the stvle in
which his story is told makes the reader
understand him—as well as this whole
crazy business of rocket test piloting
and shooting for the stars—all the
more,

About the reviewer: Lt, Col. Fran-
cis X. Kane is Special Assistant to Lt,
Gen. Roscoe C. Wilson, DCS/Devel-
opment, Hg. USAF.

Crisis By Distortion

The Crisis We Face, by George Steele
and Paul Kircher (McGraw-Hill, 1960,
220 pp., $4.95)

Reviewed by Col. Poul 5. Deams, USAF

The Crisis We Face is another
“Doomsday USA™ book. The authors
have taken a long, unhappy look at
our defense establishment—and the
best they can say is that, in their opin-
ion, we're in bad shape and things
will get worse before they get better.

Since they have been extremely
eritical, one would have expected
some reaction. The most immediate
was that of the Navy's Chief Scien-
tist, Dr. John P. Craven, whose angry
letter to Morton Reicheck, military
correspondent for McGraw-Hill Pub-
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lishing Co., was widely reported by
the newspapers. Those who have
bothered to read the book—and the
number in the military community
seems small—are generally enraged by
what Dr. Craven characterized as “the
totality of half-truths, distortions, innu-
endoes which are employed through-
out the text to imply the existence of
a morally and scientifically bankrupt
defense community.”

Messrs. Steele and Kircher quite
plainly overstated their case, and did
so on the basis of a completely errone-
ous concept of the relationship be-
tween the weapons they condemn as
“hypercomplex and inoperable” and
US national strategy.

The authors are collaborating in
their first book. The Crisis We Face
is the second for Paul Kircher, who
also wrote Electronic Computers and
Management Control  with Ceorge
Kozmetsky for McGraw-Hill in 1956,
Mr. Kircher is a graduate of the Uni-
versity of New Mexico, with a doctor-
ate from the University of Michigan.
He is a Certified Public Accountant,
a member of the Research Society of
America, and presently an Associate
Professor of Business Administration
at UCLA.

CONTINUED

Flovd George Steele, the senior
author, has been described as “a
unique national resource” for his
many original contributions to com-
puter design and production, His ex-
perience goes at least back to Snark
and Northrop in 1948. He has founded
severil computer production com-
panies and at present operates as an
independent consultant on computer
design and development.

In a nutshell, the authors blame in-
ept management for 1‘.-mr|ucing Com-
plex and unreliable weapons which
won't do the job required of them.
Since the anthors patently don’t know
what the job is, their solutions are as
totally erroneous as their analysis of
the problem. And the analysis isn't
altogether honest, by a long shot, They
ignore—one almost has to conclude,
deliberately—the significant manage-
ment improvements effected in ARDC
by General Schriever, and Navy's
PERT.

The clue to what the book is about
appears on page 11. The authors
state, °. . . The crisis is characterized
by the following conditions:

“1. We depend for survival upon
automatic weapons.

(Continued on page 115)

Another reason...
the world becomes smaller

Feasibility Studies of Mobile

Communications Facility for the Navy
Pacific Missile Range (PMR), the largest
undertaking of its kind . . . and system

studies for the Air Force Space
Surveillance System {496L).

Write Dr. Charles R. Burrows, Vice
President, Research and Development,
regarding your R&D problems in

these areas.
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FOR USAF'S ELITE:
PRIME FLIGHT INSTRUMENTATION

For kev USAF training and operational aircraft, Sperry is now producing—
in quantity and to AF specifications—two most |mp|.‘1rt.u1l flight instruments.
The ARU-2A/A Remote Attitude Director (RAD), and the AQU-2/A
Horizontal Situation Indicator (HSI), are the heart of the Air Force Integrated
Instrument System developed by the Flight Control Laboratory of WADD.

The “forward looking” RAD displays attitude in pitch and roll, glide slope
displacement on ILS approaches, command heading and pitch, and rate of
turn and of slip. The HSI is “downward looking"—giving aircraft heading,
displacement and position data relative to a prescribed flight path.

These instruments—embodying the most needed pilot information in two
compact and easy-to-read panel indicators—are integrated with the Sperry
CPU-4/A Flight Director Computer which converts data from a variety of
sources into command information.

Meeting the critical needs of USAF for precision flight
instruments is a “natural” assignment for Sperry, with
its half-century of experience in aviation instrumentation

for the military as well as commercial aircraft. General
Offices: Great Neck, MNew York.
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CONTIMNUED

"2, Our auwtomatic weapons have
become too complex, in number of
parts, to be reliahle,

“3. At the same time these weapons
have not enough automatic response
to satishy immediate, much less future.
needs,

“4. The fact that our automatic
weapons seldom work, without prepa-
rations and delays that would not be
permissible in wartime, remains gen-
erally unrecognized.

"5. Most of the complexity is un-
necessary. It is due to organization
failure. The Failure to correct it is also
due to organization Failore.”

The italics are mine, It is easv—as
I did at first—to get ensnared in the
discussions on organization and auto-
mation design, and to miss the real
fallaey: that we depend for our sur-
vival on “antomatic weapons.” All
weapons (except the M-14 rifle) are
eriticized on the basis of their reli-
abilitv: the B-52, Atlas, Titan, Skv
Bolt, Polaris. The real whipping boy
is Minuteman. Minuteman was sup-
posed to be simple. As it tums out,
Minuteman will be worse—according
to the authors” gloomy but refutable
forecast—than Atlas on almost everv
sCore.,

It is more complex, they state, than
first-generation missiles, by  several
lavers of automation. Automation in
a missile, by the way, consists not
only of the integrated gnidance and
control mechanism of the missile it-
self, but the “lavers”™ of additional
antomation required to check the mis-
sile svstems out, to check and recali-

brate themselves, and to launch
“automaticallv.”
This unnecessary complexity results,

they say, from defense contracting
procedures. an improperly automated
industrial base still operating with
linear assembly-line methods under
an archaic division of labor organiza-
tional concept, and ineffective DoD
planning and control.

There have been manv proposals
for reorganization of the Defense De-
partment, but none like Steele's and
Kircher's. Suffice to sav that thev
would charge BAND, or a similarl
ohjective study group, with all war
planning at the Dol level. It would
be called the Operations Analysis
Group of the Secretary’s War Strategy
Staff and would work in coordination
with the Weapon Svstem Analvsis
Group (monitors system  changes),
the Automation (design and contract
supervision) and the Time and Cost
Group, A separate Information Con-
trol Center would report on programs
by purpose, dollars, schedule, and
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“physical achievement,” whatever is
meant by the latter.

Industry  (or business: the terms
seem to be interchangeable) would
be similarly reorganized. This (some-
how) would enable the hotbed
greaser boy to bypass the shop fore-
man, the foreman’s boss, and the
boss’s boss, to tell the Chairman of
the Board (who is an old mainienance
man himself and not a malassigned
sciemtist) how to redesign the cannon
so it can be loaded from the muzzle,
This would be simpler and more re-
liable than loading from the breech.
The reorganization keeps Sales, Comp-
troller, Advertising, and Styvling from
lousing up good, simple ideas.

After vou have a simple missile,
what?

The authors reveal themselves
further on page 125, while discussing
long-range technical problems. They
say, “The fact that Atlas has so much
more range than the V-2 does not
mean its guidance is necessarily more
difficult. Suppose the Atlas had merely
copied the Cerman V-2 guidance,
with practically no changes, but a
litthe ‘polishing.” We would find that
this gives accuracy of about one-half
percent. With a 3,500-mile range to

Another reason...
the world becomes smaller

Russian bases and a ft‘-'t'rlm.'g.liun Wir-
head, this would mean that a single
missile would be aceurate within
about seventeen miles and would de-
strov most of a city.

“Today this would provide a very
effective deterrent, indeed, if we had
many dispersed ‘sites with such mis-
siles.”

Now that we know why accuracy
is unimportant, whyv the additional
accent on relinbility?

" . There is a great difference,
in atomic warfare. between the im-
mediate response and the hesitant re-
action. Pressures and blandishments
can be effective only in the latter
case.”

“It must be clearly understood,”
continue the authors, “that the impor-
tant consideration is not whether the
President will actually decide one way
or another [to retaliate or recall forces
after an attack] but whether the Rus-
sians think they can use such a tactic
as part of a war scheme, once they
have decided on a strategy of risking
conflict. Any kind of apparent weak-
ness in our position, teal or not,
weakens our deterrent posture, If the
Russian planners see us as weaker

{Continued on page 117)

Troposcatter network, providing multi-channel Telephone, Teleprinter; and Data
Transmission, linking England, Spain and North Africa is being designed

and built for the Air Force
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“Essentially, this corporation will be
people—people of the highest quality.
The United States Air Force recog-
nizes that men of great scientific and
technical competence can perform ai
their best only when they can exercise
their initiative to the full under lead-
ership which creates the climate for
creativity. We expect Aerospace Cor-
poration to provide that kind of
environment.”

SECRETARY OF THE AIR FORCE

Among those providing their leader-
ship to this new non-profit public
service corporation are: Dr. Ivan A.
Getting, president; Allen F. Donovan,
senior vice president, technical; Jack
H. Irving, vice president and gencral
manager, systems research and plan-
ning; Edward I, Barlow, vice president
and general manager, engineering divi-
sion; and Dr. Chalmers W. Sherwin,

A new and vital force

of

FEFROSPACE

CORPORATION

are creating a climate conducive

to significant scientific achievement

vice president and general manager,
laboratories division,

These scientist/administrators are
now selecting the scientists and engi-
neers who will achieve the mission of
Aerospace Corporation: concentrating
the full resources of modern science
and technology on rapidly achieving
those advances in missile/ space systems
indispensable to the national security.

The functions of Aerospace Cor-
poration include responsibility for:
advanced systems analysis; research
and experimentation; initial systems
engineering; and general technical
supervision of new systems through
their critical phases, on behalf of the
United States Air Force.

Aerospace Corporation is already
engaged in a wide variety of specific
systems projects and research pro-
grams—offering scientists and engi-

neers the opportunity to exercise their
full capabilities, on assignments of
unusual scope, within a stimulating
environment.

Immediate opportunities exist for:
* WEAPONS SYSTEM PROJECT
DIRECTOR

* SENIOR SCIENTISTS/ SUPERVISORS:
Propulsion Systems
Guidance Systems
Spacecraft Design
Telecommunications

* SPACE VEHICLE SPECIALISTS:
Senior Power Systems Engineer
Sr. Flight Performance Analyst
Re-entry Aecrodynamicist

Those capable of contributing in these
and other areas are invited to direct
their resumes to:

Mr. James M. Benning, Room 107
P.O. Box 95081, Los Angeles 45, Calif.

AEROSPACE CORPORATION

engaged in accelerating the advancement of space science and technology




AIRMAN’S BOOKSHELF

CONTINUED

they will act aceordingly. A deterrent
defense must remain plausible to the
enemy-not to ourselves.”

Reliability is necessary to the auto-
matic response, and what the authors
have finally constructed is o Dooms-
day Machine. You blow me up and
I'll blow vou up, too. Reliably and
automatically.

The last chapter, the most sensa-
tional of all, is devoted to proving
why our present retaliatory system
can't work, If we persist in doing
things our way, instead of the more
sensible Russian ways that have been
indicated here and there, we will
probably lose both the Ruble War and
the Real War, But, they intone on the
last page, “If we lose and die, we are
sHll much better off than the Com-
munists. Forlorn atheists, the world is
all they have, We have eternity.”

So far as | am concerned, 1 think
there is too much irresponsible writing
about defense as it is, and this ranks
near the top for irresponsibility, not
to mention misinformation, faulty
reasoning, angl improper assumptions.

Incidentally, there are only five
“commands” that can be given Min-
uteman, and less than a dozen re-
sponses—and two of the latter have to
do with trespassing. Does this sound
very complex?

About the reviewer: Col. Paul S.
Deems is currently assigned to the
Office of the Assistant for Coordina-
tion, DCS/Plans & Programs, Hg.
USAF. He is the author of the primer,
“Strategy from A to Z." which ap-
peared in last month’s Am Fonce/
SpAcE IDicesT.

Aerospace Books

Wind on My Wings, by Percy
Knauth (Doubleday, £3.95), adds an-
other to the many recent books by
private flyers describing the newly
found, exhilarating world of the air,
and passing on to “fledglings” and fel-
low amateurs advice and tips in form
of personal experiences. As a piece of
flying literature, this one ranks them
all, for Knauth's prose is descriptive,
flowing, and in spots poetical, He
covers experiences from his first solo
to his small-plane flight across the At-
lantie.

Now available in handy, pocket-

MNOTE: Any book reviewed in Airman‘s
Bockshelf may be obtained, pespaid,
fram the AeroSpoce Book Club, Mills
Building, Washington &, D. C. Full poy-
ment must occompony order. Informa-
fion an the Book Club moy be cbtoined
from the same source. Club members
are eligible for substantial sovings on
Club elections. For oxample, the book,
On Thermonuclear War, reviewsd above,
sells for $10 in the bookstores. Aero-
Space Book Club members may obtain
it at the special membaer's price of $5.95,
See Bock Club od, poge 111.

handy reader-reference contains thirty-
four articles on various facets of AF
operations from recruiting L]u':mg]. the
B-70. In addition, more than half the
hook comprises an almanac fact sec-
tion containing ready source to a mul-
titude of AF facts, historical and eur-
rent, The recently published Army
Blue Book and Navy Blue Book, sim-
ilar in format and design, complete a
trilogy which makes a practical mili-
tary reference shelf.

Drew Middleton, New York Times
London Bureau Chief, recreates the
turbulent summer and winter of 1940

in The Ski Suspended: The Story of
the Battle of Britain ( Longmans,
Green, $4.50). His narrative reflects
detailed research. Middleton was an
Associated Press correspondent in Eu-
rope during this period,

A deep dip into air history is taken
by Henry R. Palmer in Thisx Was Air
Travel (Superior Publishing, $11.95).
It is a picture story of aviation, from
the days of early ballooning to the
commercial jets today. Emphasis
throughout is on civil aviation trans-
portation. Few aspects of military air
are covered. Scores of unique early
air photos trace commereial air devel-
opment in Europe and America. Cap-
tions and introductory text carry the
narrative account. An appendix con-
tains design and operational specifi-
cations of all craft featured.

More than 400 photographs, many
rare prints, illustrate Martin Caidin's
ambitions and distinguished Golden
Wings {Random House, $10), a 232-
page pictorial history of the United
States Navy and Marine Corps in the
air. This 60,000-word narrative pie-
ture history is a counterpart to his
1957 Air Force: A Pictorial History of
American Airpower.,

—MAJ. Janes F, SuspeErasax

MEDITERRANEAN

IRAG

Turkey trot . . . tropospheric scatter network éﬁpluﬂng Ifixed and

mobile stations . . . linking eight strategic areas through Turkey
with more than 99% reliability . . . is being designed and

built for the U. S. Air Force

book form is the encyelopedic second
edition of the Air Force Blue Book,
1961, edited by Tom Compere and
William P. Vogel, Jr. {Military Pub-
lishing Institute, $1.50, paperback;
Bobbs-Merrill, $4.95, hard back). Sim-
ilar in format to last vear's model, this |

Z< COMMUNICATIONS

—
“w*> ENGINEERS, INC.
Subsidiary of Northrop Corporation

2001 WISCONSIN AVENUE, N.W., WASHINGTON 7: D.C.
January 1941 1z

AlR FORCE Maogaozine »




s THE AIR FORCE ASSOCIATION

+ to attend the 15th Annual

_._, -

IN PHILADELPHIA
SEPTEMBER 20-24, 1961
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\ CORDIALLY INVITES YOU

Make your plans now to attend
AFA’s 1961 Annual National Con-
vention and Aerospace Panorama
which will be held in Philadelphia,
the birthplace of our nation.
Philadelphia, without doubt, is the
richest city in the United States
from the standpoint of historic
colonial lore and the establish-
ment of liberty and freedom. Inde-
pendence Hall,located in the heart

HAﬂONAL CONVENTION
.,l hEROSPACE PANORAMA

of Philadelphia, is the most his-
toric structure in America. Here
in 1775 the Second Continental
Congress met and decided to re-
sist England. Here George Wash-
ington accepted the role of
Commander in Chief of the Con-
tinental Army. The Declaration
of Independence and the Consti-
tution of the United States were
both signed here.

Just as Philadelphia was the
pioneer in the establishment of
liberty, so today this city is one
of the most progressive in Amer-
ica. You will be impressed with
the new, modern Philadelphia
that is constantly building for the
future. This is evidenced by the
expansive urban redevelopment,
expanding transportation sys-
tems, ribbons of expressways
leading quickly to center-city
hotels, Convention Hall, and the
International Airport. Newly de-
veloped Independence Mall is in
the center of old Philadelphia.
Philadelphia is also known to be
one of the most diversified in-
dustrial cities in the United States
and a center of aerospace in-
dustries.

The AFA Housing Office will
open in Philadelphia February 1
and will begin confirming re-
quests for hotel accommodations
soon after. The next issue of
AIR FORCE Magazine will con-
tain full information of hotels and
rates and a tear-out reservation
reguest form.
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Boise’s fine AFA Squadron spon-
sored a two-day aerospace education
conference in Boise High School audi-
torium November 4 and 5. It featured
a trio of speakers covering the full
spectrum of the aerospace age. Speak-
ers and their subjects included Miss
Laurel Van Der Wal, Space Technol-
ogy Laboratories scientist, who spoke
on “Man in Space”™; Dr. Donald F.
Kline, F. E. Compton Company Re-
search Director, who discussed “The
Acrospace Education Mission”; and
Brig. Gen. Cecil E. Combs, AF Insti-
tute of Technology, Wright-Patterson
AFB, Ohio, covering “Current and
Future Technological Requirements.”

The program, successful in every
aspect, was cosponsored by the Idaho
Wing of AFA and the Boise public
school system. It included presenta-
tions to the student bodies of Boise
Junior College and Boise and Borah
High Schools and a banquet in Boise
High School at which awards were
presented by the Wing to individuals
selected for their contributions to
aerospace education. Among these
were Dr. Delbert Engelking, State
Superintendent of Public Instruction;
Dr. Donald Mammen, Director of Sec-
ondary Education in Boise; and Mrs.
Ted Wilson, a first-grade teacher in
Nampa, Idaho.

Boise Squadron education program participants Dr. Donald
Kline, Miss Lanrel Van Der Wal, and James M. Trail (see
text)., Trail, Squadron Commander Chuck Roundiree, and
former Wing CO Dale Hendry headed the AFA group.
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SQUADRON

OF

THE MONTH

Boise Valley, Idaho, Squadron, Cited for
effective support of AFA objectives in planning and sponsoring an
outstandingly successful aerospace education program for the com-

mitnity.

We're proud of the fine effort of the
Idaho Wing and the Boise Squadron,
which acted as host, and are pleased
to recognize this group as our Squad-
ron of the Month,

L] L L]

AFA’s Organizational Advisory
Council met in Washington on De-
cember 2 to consider organizational
problems brought to its attention by
units and individual members across
the nation. A full report of its delib-
erations will be sent to all units in
the near future. But it can be reported
at this time that the council discussed
a wide range of problem areas and
made several specific recommendations
to be acted on in the immediate future.

Subjects discussed included mem-
bership and programing in units. The
council recommended that a supple-
ment to the Commander’s Handbook
be prepared to assist in developing
effective community programs. It was
also revealed that AFA's fifteenth an-
niversary, February 4, 1961, will be
the occasion for a nationwide series of
programs ohserving the anniversary,
The week of February 4 through 11
will be “AFA Anniversary Week.” De-
tails and suggested types of programs
will be sent to all units soon in the
form of an Anniversary Kit.

(Continued on following page)

Bill Claiborne, left,

Squadron Commander Tom Mason
greets Jimmy Doolittle at anniversary
lunch of Chico, Calif., Squadron. First
AFA President and his wife spoke to
Chico Squadron assembled at luncheon.

Wing Vice Commander, presents an
award to Carl Warner for Dr. Delbert Engelking, State’s
Commissioner of Education, in Idaho program. Engelking
was instrumental in sponsorship of the major function.

1%




AFA NEWS

CONTINUED

Under the direction of Wing Vice
Commander Ed Gagliardi, Pennsyl-
vania's Beaver Valley Squadron spon-
sored a “Meet Your Air Force Day” in
Ambridge on November 9. It still has
the local citizenry talking.

Taking its cue from a Pittsburgh
Squadron program last year, the
Squadron invited officers representing
several facets of USAF to come to
Ambridge for a day-long program fea-
turing conducted local tours, radio
and television interviews, and finally
a panel program at which the indi-
vidual Air Force officers detailed their
specific responsibilities and answered
questions  directed to them from a
large audience. An added touch was
the distribution by the Squadron of
banners reading “Welcome Air Foree”
to all merchants along the main street.
They lent a festive air to the oceasion.

Speakers included Brig. Gen. Henry
Thome, Commander, 35300th USAF
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Maj. Gen. William E. Stone, USAF Academy Superintendent, is introduced to
California Wing Mid-Year Banquet by Joe E. Brown at the Hotel Ambassador,
Los Angeles. Also shown at table are Mrs. George Sanchez, wife of Wing's
Treasurer, and Mrs. Stone, Stone spoke on life at the Air Force Academy.

—a

use with
AFA sponsorship. Here he stands with, from left, State Commander Gordon E.
Thiel, AFA National Director Alden A. West, the Commander of the 26th Air
Division, Maj. Gen. Henry Viceellio, and Syracnse Commander Douglas L. Deal.

Recruiting Wing; Lt. Col. Edwin
Balch, USAF Reserve Training repre-
sentative; Lt. Col. Francis Kane, bal-
listic missile expert from the Penta-
gon; Maj. J. W. Hassard and Maj.
Frank Russo of Information Office,
Headquarters USAF. Panel moderator
was Lt. Thomas Cindric, USAF, past
National Commander of the Amold
Air Society and now stationed in Pitts-
burgh. These programs designed to
acquaint communities with the USAF
mission are excellent. The Beaver Val-
ley Squadron deserves much credit for
the sponsorship of this event. We con-
gratulate the officers and members on

an outstanding function.
L] o L

For the fourth consecutive year, the
Syracuse Squadron has sponsored a
series of community programs de-
signed to acquaint area high-school
students with the advantages of ma-
triculating at the USAF Academy.

Their efforts have proved most suc-
cessful. From MNovember 16 through
18, through Squadron sponsorship,
USAF Capt. Randolph E. Stevens of
the Academy met with interested stu-
dents in twelve area schools. He dis-
cussed admission requirements and
procedures, and the Academy in gen-
eral. To date the Squadron has been
directly responsible, through this pro-
gram, for the appointment of seven
Cadets. All are currently enrolled.

On the last night of his visit, Cap-
tain Stevens spoke to Squadron mem-
bers on the Academy. Maj. Gen.
Henry Viccellio, Commander, 26th
Air Division, whose son is a Cadet at
the Academy, discussed some of his
experiences there.

Programs such as this, emphasizing
the advantages of an Air Force career,
are also excellent events for our
Squadrons to sponsor. We urge inter-
ested outfits to contact the Syracuse
Squadron for particulars.

L - ]

A majority of the Squadrons in Cali-
fornin were well represented at the
Ambassador Hotel in Los Angeles on
November 11 and 12 for the annual
Wing Mid-Year Conference. Hosting
the meeting was the L. A. Group, un-
der the able direction of Commander
Ronald MeDonald, Bill Gilson, Chair-
man of the Wing Executive Commit-
tee, was in charge of the program,
along with Wing Commander John
Beringer.

Feature of the week end was a “Pre-
Victory” dinner dance on Friday eve-
ning, prior to the Saturday football
game between the USAF Academy
and UCLA. It proved to be a fine pro-
gram, but the theme turned out to be
a bit overoptimistic. The Falcons lost
the game the next day.

Maj. Gen. William E. Stone, Acad-
emy Superintendent, was guest speaker
at the banguet. He was introduced by
Joe E. Brown, an old friend of AFA
(see cut).

During the business sessions of the
conference, the Wing approved plans
for the 1961 combined Western States
Conference in Las Vegas to be held
April 7 through 9. This program will
replace the Wing Conventions of the
three states comprising the Far West
Region. It will feature an aerospace
education symposium, a seminar on
the present and future mission of the
USAF, and business sessions for AFA
units in the Region. Barney Rawlings,
a member of the Board of Directors, is
Chairman of the event, assisted by
John R. Alison, former National Presi-
dent of AFA.

(Continued on page 123)

AIR FORCE Magozine * January 1941




Capability in Power and Mobility for defense

Problem:
Vehicle clutch-fade,
premature failure from high
temperatures, heavy loads, and high
horsepowers, Needed: A elutch built to
withstand maximum load and tempera-
tures. Produced: From Caterpillar research of
surfaces, lubricants, metals, and configuration,
the oil-type clutch. With plates bathed in oil in
a sealed compartment, it has a service life up to
four times greater than standard dry clutches. This
development typifies Caterpillar capabilities in pro-
ducing sound and practical solutions for mobility
needs. As a leading producer of heavy equipment,
Caterpillar has outstanding resources in research
engineering and manufacturing. This experience
and talent are available to you to meet your
vehicle, transmission, or power require-
ments. For full details of capabilities,
write for Bulletin No. 40-20265.
Defense Products Department,

Caterpillar Tractor Co.,

Peoria, Illinois.

CATERPILLAR

Caleipiller and Cat wre Bephisied Trodemarks of Coteapiliar Traclor Ca,

WASHINGTON, D. C. FEQRIA, ILLINOIS

RESEARCH-DEVELOPMENT-MANUFACTURING FOR DEFENSE




w ” How to find economical and practical answers to exotic problems is
the 24-hour-a-day job of the advanced technologists of Systems

Management Division, Western Gear Corporation. m Look at these

recent proposals prepared by Systems Management Division: HOW ToO

level mountains of ice to make airport runways. HOW TO collect and

return lunar soil samples for analysis. How ToO stabilize a submarine to

u N L provide a missile-firing platform. How ToO devise a power transmission system
Jor a high-speed, ocean-going hydrofoil craft. How To transmit high HP and

high speed by other than present known methods. HOW TO use

PR“ n u CT ' plasma flame technique to produce self-supporting shapes from
B refractory metals such as small tungsten tubing and nozzle inserts.

How To build multi-frequency resonant antennae without loading coils. HOW TO operate gears in
radiation atmosphere at high temperatures without lubrication. HOW TO wuse new techniques tn measur-

ing jet engine temperatures. How To felevise and photograph ocean botlom at 500 fathoms. HOW TO

measure residual stresses under 1/2 million PSI. m Or, what have you? Entrust your exotic problems

to the ereative imagination and laboratory skills of the advanced technology experts of Systems
Management Division. A collect phone eall or wire will get you one step closer
to the solution of your problem. m Western Gear Corporation,
Systems Management Division, P.0. Box 192,

Lynwood, California. Telephone NEvada 6-0911.




AFA NEWS CONTINUED

Under the inspired leadership of
Edward “Bo” Barber, Commander, the
Miami Squadron on November 11 and
12 sponsored a fine briefing at Cape
Canaveral for over 200 civic leaders
from throughout the Sunshine State.
The program included briefings on the
operation and the mission of facilitics
at Cape Canaveral, presentations by
several officers assigned to the opera-
tion, and a banquet at which the prin-
cipal speakers were State Senator Fred
0. Dickinson, Jr., West Palm Beach,
and Col. George M. Knauf, Staff Sur-
geon and Assistant for Bio-Astro-
nautics on Project Mercury, the na-
tional man-in-space program.

General Barber had discovered pre-
viously that Patrick AFB, named after
the late Gen. Mason M. Patrick, owned
no portrait of the General. So Bar-
ber, on behalf of the Squadron, com-
missioned Mrs. Nancy Evans, wife of
former Miami City Manager E. A.
Evans, to paint an oil portrait. It was
presented to the Base during the din-
ner, an added highlight of the occa-
sion, Barber made the presentation.
The painting was accepted by Maj.
Gen. Leighton 1. Davis, Commander,
Patrick AFB.

-] k-] o

CROSS COUNTRY . . . Jerome
Boxer, 59 Franklin Road, Searsdale,
N. Y., asked us to help him in lining
up a roster of former members of the
462d Bomb Group, 20th AF, with an
aim to arranging a reunion. If you
know of any former personnel of this
Group, please ask them to contact him.,
+ « » Chico, Calif., Squadron advises us
that F. H. Raymond, head of the State
Forestry System, was its guest speaker
at a luncheon on November 18 at the
Hotel Oaks. His topic of discussion
was “Uses of Military-Type Aircraft in
Control of Forest Fires,” . . .Although
the Housing Office for the handling of
hotel requests for the 1961 National
Convention at Philadelphia does not
open for the general public until next
month, AFA leaders will receive de-
tailed information in a couple of
weeks. Seems like long lead time, but
experience has shown that the best
hotels ill up fast. . . . The state De-
partment of Education, Arnold Air
Society, and Massachusetts AFA units
plan to cosponsor an aerospace educa-
tion program in Boston, February 11.

. January 28 has been announced by
the Colorado Springs Squadron as the
date for its annual dinner honoring the
USAF Academy football team. Board
member and former South Dakota
Governor Joe Foss has been invited to
speak.

—Gus Dupa
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SOMETHING NEW
UNDER THE STARS

The one helicopter FAA-certificated for instru-
ment flight: Cessna CH-1C First helicopter to meet the

exacting IFR requirements of FAA, the CH-1C is practical not only for
what it does but for how it does it. Through clean configuration—plus its
simple mechanical stabilization—the CH-1C combines low initial cost, low
upkeep cost, ease of operation. Now helicopter instrument training and
all-visibility liaison at last can be considered economical.

Military
Divislon

World's most experienced makers of utility military aircraft
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on a tradition stretching back

to the eighteenth century,

it performs functions no other Air Force

unit can in gathering information

about the upper air . . .

AJ. Keith Swisher strode
M vigorously into his squadron
operations office at Good-
fellow AFB, Tex. The operations
sergeant looked up from his desk.
“Another high flight today,
Major?” he asked.

“Looks like it, Sergeant,” Swisher
answered. “If we dont get cloud
cover over eastern Oklahoma, we'll
be able to get to 120,000 feet be-
fore we have to bring her down.”

The sergeant nodded matter of
factly and handed the major some
flight-plan forms. “Taking the
Gooney and the chopper on this
one?” he asked.

The major nodded affirmatively
and filled out the forms. He put
down takeoff time as 0530 hours
and forecasted landing time as
1245, The destination was listed in
longitude and latitude instead of
by place name.

“Think the weather will hold,
Major?” the sergeant asked.

The major nodded again. “It's
scheduled to start kicking up some
dust around 0500 this morning,
though. If the surface wind gets
over twelve knots, we'll have to eall
it oft.”

An odd conversation for the
space age? Not at Goodfellow,
home of the Air Force’s 1110th

Balloon Activities Squadron.

Maj. Keith D. Swisher is Squad-
ron Commander of the 1110th. The
unit he commands is made up of
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USAF's 1110th Balloon Activities Squadron,
located at Goodfellow AFB, Tex.,

is a unique organization. Building

GOING UP

ical launching of an Air Force
after dawn ot USAF

Tylp

balloon shortl
facility in California. Balloons per-
form important high-altitude scien-
tific data-collection for USAF through-
oul the world. There is no cheaper
way for man to explore the unknown.

. o' OB

nine officers and forty-two airmen,
each with unique qualifications.
Their job: launch balloons for the
Air Force for scientific purposes.
Their balloons are contributing to
the Air Force of tomorrow in a
way no other unit can.

Ever since the first manned bal-
loon flight in 1783, military men
have been interested in balloons as
research vehicles and a means to
reconnoiter enemy forces. During
the Civil War, Yankee forces used
balloons to observe deployment of
Confederate forces. During World
War I, they were again used as
observation vehicles, but with only
limited success because they could
be shot down fairly easily—as “bal-
loon-buster” Frank Luke proved.
In World War II, balloons were
widely used for gathering upper-
air data,

And today they are still used for
this purpose; for even in the space
age there is no cheaper way to ex-
plore the unknown above than with
the faithful balloon. It can get up
to altitudes above 100,000 feet,
travel slowly, stay up for signifi-
cantly long periods of time, and
come back with valuable data for
the use of later high-flying aero-
space explorers. Knowledge on cos-
mic and other radiation tempera-
tures, air composition, pressures,
and other phenomena which was
collected by balloons months and
years before will help X-15 pilots
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Lt. Col. Carroll V. Glines, USAF

IN THE SKY

and their successors on the road to
space,

It has been estimated that more
than 4,000 balloons are released
daily in the United States—almost
all of them to obtain information
about the upper air. The US
Weather Bureau accounts for most
of them, with its balloon soundings
for routine data on winds aloft
traveling to 60,000 or 70,000 feet.
Also, many balloons are launched
by research organizations seeking
knowledge about the still relatively
unknown air at 100,000 feet and
above, where the X-15 and other
experimental vehicles will operate.
The balloon, far from being a relic
of the past, has become one of the
most useful helpmates to the bur-
geoning aero and astronautical
sciences,

I asked Major Swisher what kind
of data the 1110th gathers on its
balloon missions.

“Scientists want to know every-
thing possible about the upper
atmosphere,” he answered. “They
want information about ozone con-
tent, infrared transmissibility, cos-
mic rays, water vapor, temperature,
pressure, and the distribution of
the elements. They want actual
samples of the atmosphere and the
‘particulate debris’ that is floating
around, so they'll know exactly
what's up there and how it varies
from day to day, week to week,
and season to season.”
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Here balloon in launch arm is being inflated prior to
lanneh, “Bags™ are made of polyeth¥lene, are filled with

hielivm.

Balloons cost

between $750 and £3.500. the

helium uted in one flight in the neighborhood of 500,

Does the 1110th have any special
problems in flying the balloons that
other Air Force units don’t have?

“You bet we do,” replied Capt.
M. E. Johnson, operations officer
for this unique Air Force unit. “We
have to plan each flight to avoid
penetrating areas of high-density
air traffic or highly populated re-
gions. This problem alone can be
a tough one when you consider
how crowded our airways are to-
day. There are very strict regula-
tions concerning balloon flights—
regulations that are necessary for
the protection of all aircraft.

“But our biggest problem is pre-
dicting the point of landing of a
balloon that goes up to 120,000 feet
or more. We've got to figure our
upper-air trajectories so that we
can tell as accurately as possible
where it is going to land. This re-
quires quite a bit of mission pre-
planning, as you can imagine.”

Predicting balloon trajectories is
a specialized science. For that rea-
son a weather officer and two full-
time airman assistants are assigned
to the 1110th. They must make a
continual analysis of the upper air,
sky cover, and surface-wind veloci-
ties both at the launch site and
en route to and at the predicted re-
covery site.

“Let’s review an actual mission
to see what must be done by the
balloon crews to gather some rou-
tine data,” Major Swisher sug-

gested. “As with any other Air
Force unit, our missions are laid on
by our headquarters, which is
Headquarters Command at Bolling
AFB, near Washington. Let's say
we are to gather some air samples
at 120,000 feet during daylight
hours over Texas. Capt. Jim Taylor,
our weather officer, is usually the
first member of the unit to get in
the act. He studies the general
weather picture and comes up with
a probable launch date.

“He must try to choose a day
when the cloud cover will not be
over five-tenths, ground winds not
over twelve knots, and upper winds
such as not to take the balloon
over a populous area, through a
heavily traveled airway, or out of
the country. When he announces
probable launch date, the rest of
the unit's sections begin a series
of preplanned actions.

“Captain Johnson works up his
operations order. He fgures a
flight profile, decides the kind of
plastic bag to be used, the type of
payload to be carried, amount of
gas needed, and the crews to be
alerted for the mission. He must
then coordinate the mission with
the FAA, giving them location of
the launch, estimated launch date
and time, forecast time of penetra-
tion of the 44,000-foot level, and
the predicted airspace involved in
the ascent and descent.

(Continued on following page)
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GOING UP ... UP ... UP

CONTINUED

“When the mission is firm,” Major
Swisher continued, “each section
coordinates with each other and
works out the respective plans.
Instrumentation personnel get the
electronic brain of the payload to-
gether; launch crews gather their
equipment and rig the packages.
When everything is assembled,
thorough checks are made of the
entire assembly separatelv and then
together to make sure there will be
no malfunctions.

“When the day comes, if the
weather is as forecast the crews are
called out at 0200, eat their break-
fast, and report to the launch site
about 0300, ready for a long day.
The gas trailer, launch truck, tugs,
and other vehicles are placed in
position. The pelyethylene bag is
carefully laid out on a ground cloth
to protect it from abrasions. No
watches may be worn, and all men
wear gloves to keep from snagging
the delicate plastic. The various
pieces of the ‘balloon train’ such
as the twenty-eight-foot parachute,
separation blocks, safety timer,
suspension bar. and ballast hopper,
the ‘grab bag’ with its collection
blower, and the instrumentation
package with its radio transmitter
are all attached. The helium trailer
is driven up, and the inflation hose
is hooked to the manifold. The
helium then is passed into the main
bag through a ninety-foot sleeve,
and the bag starts to inflate. Slowly
but surely the lifeless plastic takes
shape and rises. Meanwhile, the
weathermen watch the surface wind
because launches are not usually
made if the ground wind gets over
twelve knots,

“If the weather is OK, if the
balloon doesn’t tear, if the instru-
mentation package passes the final
check, if the FAA doesn't have air-
craft traffic in the area, if all equip-
ment functions, then we're ready to
launch. In fact, there are more ifs
in balloon operations than in almost
any other kind.

“At the launch officer’s signal,
the release man holding the launch
arm down snaps the lever, and the
balloon snaps upward. The driver
of the truck holding the instrumen-
tation package and other gear
slowly drives under the bag and in
the direction it's drifting. At the
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precise moment the bag and all its
load are fully stretched out over-
head, the balloon is released from
the truck and begins its ascent,”
Major Swisher said.

“But takeoff is not the end of our
responsibilities,” he added. *In fact,
it's only the beginning of a long
and sometimes exciting day be-
cause we've got to follow that hal-
loon through its entire flight. We
do this by using theodolites, heli-
copters, a C-47, and radio-compass
equipment. As soon as a balloon
takes off, we have a helicopter fol-
low it usnally as long as it is in
sight. Sometimes we use the C-47
on long missions to keep following
while the chopper is refueling at
some intermediate stop. When it
gets too high to see easily with the
naked eye, we use our radio-com-
passes tuned to the balloon’s trans-
mitter while the theodolite men
watch it through their telescopes
back at the takeoff point.

“When it reaches the planned
altitude, a multicam control unit
with extremely accurate synchron-
ous motors starts the blower, and
air is drawn into the collection bag.
When the mission is complete, an
electronic signal opens a gas-escape
port, and the balloon begins its de-
scent. As the load descends, the air
in the collection bag is transferred
to a ‘grab bag’ where it is sealed off
automatically.

“According to regulation, we

must make track notifications to the

Instrument load to be borne aloft
under balloon. Instrumentation ean
vary widely according to object of
the partienlar high-altitude mission.

FAA Air Traffic Control Center.
When cut-down time comes, welll
tell the FAA of the balloon's track,
ground speed, position, forecast
position when penetrating the 44.-
000-foot level, and the expected
time and location of impact. So,
again, vou can see how many vari-
ables can creep into a seemingly
simple balloon fight and can im-
agine how meticulous our flight
planning and fight following must
be.”

When the balloon nears a land-
ing, the recovery crews go into
action. They follow it to its impact
point and land nearby to stop the
balloon train from dragging across
the ground and causing damage to
private property or the delicate
instruments. If air samples have
been gathered, the recovery crew
must immediately hook up a com-
pressor and force the air into a
small container at prescribed tem-
peratures and pressures to be sent
to the laboratory for analysis. By
this time, at least eight hours may
have gone by from launch time to
recovery time, depending on the
mission. Oceasionally, two or three
days may have passed before the
balloon is brought down. The fly-
ing crews may have been in the air
much of that time and are any-
where from 2,000 to 3.000 miles
from the launch point.

Do the crews ever have any un-
usual experiences?

Some of the landings have been
extremely interesting. The hope is
that a balloon will come down in a
nice, wide pasture, But they often
do not. Crewmen have picked them
from trees, lakes, swamps, snow-
drifts and, once, right off a busy
Los Angeles freeway. They have
been chased by bulls, irate farmers,
and school kids asking for auto-
graphs. In South American opera-
tions, they have had to fight the
Brazilian jungle, snakes, ants, dust,
heat, and language barrier to re-
cover their gear. On oceasion na-
tives have ripped halloons to pieces.

Once a crew recovers the all-
important payload, the plastic bag
is generally destroved or given
away. One fHight is all each bag
can take. Each contains enough
plastic to cover half an acre. They

{Continued on page 129)
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REASONS WHY
A GROUP LIFEINSURANCE
IS YOUR BEST BUY!

50% Additienal Benefit for All Accidental Deaths FOR ACTIVE-DUTY OFFICERS AND NCO'S (E-5 AND ABOVE)
=—aeven deaths cavsed by aviation accidents. This is the
first low-cost life-insurance plon ever offered fo  mili-

tary perionnel with this speciol benefil—pioneered by scHEﬂuLE aF CDVEHAGE

AFA,
Amount of Insurance

More $%8 Coverage of Most Ages—Even for Men
on Flying S5tofus. You gel! more proteclion wndaer Your Age On Flying MHat On
AFA's Schedule of Coverage. This is ecspecially frue Status Flying Stotus

duri.ng |helfnmilr-hui=¢iﬂ9 years when youw need pro- 2"}-24: Slﬂ.ﬂﬂ'ﬂ 523-':'%
eclion mesl. 25-29 11,000 20,000
Langer Protection—to Age &5. As long o1 you are 30-34 12,500 20,000

on aclive duly, you gel proleclion lo Age &5, provided

your policy is purchosed prior to Age &0. 25-30 13,000 EU’E{]D
Liberal Mon-Medical Conversion, Al Age &5—or ot 40-44 13,5(]0 17,500
any lime you leave the sarvice before then—vyour in- =

surance is fully convertible to any permonent plan of 45-49 12:3'}‘] 13.50'}
insurance then being effered by the Underwriter, United b0-54 10,000 10,000

of Omohe, regardless of your health at that time.

{Singe the special benefils of this AFA Group Policy ore 25-H8 Iﬂ.ﬂm 1{},(]'}["
availoble only to octive duly persennel, this lberal a0 ) ® "
canversion privilege is an imporiant port of the pelicy 64 T"Eﬂﬂ T'Eﬂﬂ
for these leaving the service.) * Contimidag bemefits, Policy must be purchased priar 1o A£ge GO

Developed and Administered by the Air Force Ase Plus swn Additional fndﬂmnﬂy

sociation, Your own Auociation—which developed
Flight Pay lnsuronce for rated personnel—hos alio de- fnr ALL ‘cc,d‘entaf n’aths
veloped and mow administers this policy for your bene- —

fit, on a strictly non-profit bosis. Current plans alsa
call for ennval refunds os soon ai sufficient reserves
hove been esflablished, The policy is vaderwrilien and
guarontesd by United of Omoho, one of the weorld's
lorgest life inturonce componies.

EXCLUSIONS—FOR YOUR PROTECTION

There ore naturally & lew exclusions which opply ta your poliey, ond lo keep
the recerd slroight, they are litted here in detail, o1 follows:
Death benefts for suicide or death from injuriss intentionally seli-inficted while
wane or imone sholl nel be effective until your policy hes Been in force far 12
Your Choice of Convenient Poyment Plans, Your months. The Accidental Death l--nf:r s:n”hnﬂ be effective if decth rmiulis
a F t I} from injuries intentionally seli-inflicted while 1one or inaone, er (7] fram ln-
premivm of 310 per month may hl:_ paid either I?r jurles swstainnd while commilting @ fslony, or (31 sither disectly or indirecily fram
manthly gevernment allotment, or direct 1o AFA in bodily or mental infirmity, sr paisening, or esphysiotion by corben moncxide, or
convenient installments. See the Order Form belaw for 14) during any peried while ihe policy is in force wnder the waiver of premium
delails. prevition of the moster pelicy,

MAIL YOUR APPLICATION TO AFA TODAY!

Air Force Association Group Life Insurance Pl T st e fe
[UNDERWRITTEM BY UMNITED OF OMAHA) .| N

of paymen! you elect:

Rank {plecsa print] Name ¢ [ menthly government oliolment (I en-

ry close 330 to cover the pericd necessary
ress
for my alleiment to be processed.)

=
ity [0 Quarterly {I enclose $30)

Dote of Birth
e ir [0 Semi-annually {I enclose $60)

Beneficiary Relationship

: 1 ] Annvally (I enclose $120)
This Insurchce s ovoiloble only fo AFA members.
[ I enclose $& for annual AFA membership dues. O 1 am currently on Aying
[0 am on AFA member,
I underitand the conditions governing AFA"s Group Life Insurance Plan, |
cortify that | am on active duty, that fo the best of my knowledge | om in
good health, and that | have wweeessfully possed an Annual Physical Examine:
tion within one yeor. stalus,
Signoture of Applicomt____ - . —Daole_____ o

slatus,

[J lem rct currently on flying

Application must be gccampanied by check or money arder.
Semd remittance to: INSURANCE DIVISION, AFA, MILLS BLDG., W ASHINGTON 6. . C.
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Trailer mounted
refrigeration unit, 5 tons capacity

Inflatable shelter refrigeration
unit, T4 tons capacity
{unit shown above)

? % . ‘... -
el

N

Helicopter transportable hut
refrigeration unit,
114 tons eapacity

b
THE (7.1 1:15; ) CORPORATIO

AiResearch Manufacturing Divisions

alresearcH 400 cycle ac
Freon ground air conditioners
are the most reliable and
compact systems produced
for ground cooling
applications. They are easily
transportable by helicopter
or ground vehiele to any
field location.

The compact, fully automatic
unit shown at left, for
example, measures 5x5x2 ft,
weighs only 550 Ib and
provides 7% to 10 tons of
cooling on a 125°F day.

It also provides 90,000 Btu
per hour heating.

The heart of the system is a
simple centrifugal Freon
compressor which has only
one moving park.

A hermetically zealed unit,

it operates virtually without
vibration and is unaffected
by either attitude or oil level.
Essentially the same
AiResearch air conditioning
system used in today’s jet
airliners, these lightweight
units have more than
500,000 hours of proven
dependability.

Built to withstand rough
handling in the field and
operate ﬁependably

under the most severe weather
conditions, rugged air
conditioners of this same
basic design are available, or
can be built to provide

from fractional tonnage up to
any capacity of ground
cooling desired.

* A brochure describing
AiResearch ground air
conditioning systems may be
obtained by writing to
Environmental Controls
Project, Los Angeles Division.

Y °

st B+

Los Angeles 45, California « Phoenix, Arizona
Systems and Components for: AIRCRAFT, MISSILE, SPACECRAFT. ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS
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are highly prized by ranchers and
farmers to cover haystacks, furni-
ture, barns, and chicken coops.

The cost of ballooning depends
on the mission. A large balloon
with a highly instrumented load
required to go to very high alti-
tudes for a long time may cost
$10,000 per flight. Helium, which
costs $6,000 per tank-car load, is
used exclusively. About 15,000
cubic feet fill the average balloon;
there are about 200,000 cubic feet
to a car. The polyethylene bags
cost about $3.500 each for large
ones with prices scaling downward
to about a $750 minimum. Collec-
tion devices and the delicate instru-
ments, many of them expensive,
are used many times before they
have to be replaced.

The chances of anyone being hit
by a descending balloon, inciden-
tally, are one in 5,000,000. Since
1950, when the squadron was first
formed, no one has ever been in-
jured by a balloon,

There have been minor claims
against the squadron for such
things as flowers being trampled
or tree limbs broken. In one case,
a farmer put in a claim for a cow.
He said that his cow ate some of a
polvethylene bag and died. A vet-
erinarian checked the cow's stom-
ach and found some “poly” inside.
The government paid the bill.

Over the past ten vyears, the
1110th Balloon Activities Squadron
has made several thousand flights
from many parts of the world. Tt
contribution in this dawning space
age has been immense, perhaps
fittingly so since balloons were the
vehicles that got men off the
ground in the first place~Exp

The author, Lt. Col. Carroll V. Glines,
is. Chief, Planning Team, Monitoring
System Group, Directorate of Opera-
tional Requirements, Hg. USAF. He
was formerly Chief, Plans and Analysis
Branch, Quality Control, at Headqguar-
ters of the AMC, Colonel Glines is the
coauthor of the re-
cent book on the
Douglas DC-3,
Grand Old Lady, as
well as the author of
two earlier books
and a regular con-
tributor to the pages
of this magazine.
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LOW-COST

T712-1-2
TURBOSHAFT ENGINE
(CONTINENTAL MODEL 217-54) LIGHT
' HELICOPTERS

TURBOPROP
AIRCRAFT

\

Continental's broad experience in the gas turbine field is being

utilized to the maximum in the T72-T-2 program, to provide

advanced powerplants at the lowest cost per horsepower of

any comparable American turbines. . . . Availability and com-

plete qualification are geared to the Army's L.O.A. program-

ming requirements. This versatile 500 HP turboshaft engine

and its turboprop companion (Model 217-6A) also feature

"designed-in"' growth potential for higher performance ratings

- with no sacrifice of low specific fuel

consumption (0.67) and engine

weights of only 210 and 230 Ibs.

WRITE FOR respectively. . . . A bright future is

DESCRIPTIVE forecast for the T72 and other 217

series turbines, not only for military

BULLETIN AND but commercial applications as well.
INSTALLATION

OUTLINES

CONTINENTAL AVIATION & ENGINEERING CORPORATION

12700 WERCHEVAL AVENUE, DETROIT 15, MICHIGAN

SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION

WEST COAST SALES OFFICES: 18747 SHERMAN WAY, RESEDA, CALIFORNIA




Dewelopment
Communications
Data Link
Coumlermessunes
Computars
Actualors

ELECTRONIC COMMUNICATIDNS, IHE
1. Pubershug, Florida

RESEARTH DIVISION
Tmosium (Balimars), Marylead

MOVANCED TECHROLOGY CARPORATION (ABTEC) -

Santa Barhara, Califomia

LONG RANGE INPUT /1794

News of the recapture of Condé from the Aus-
trians was sped to the French Revolutionary
Convention at Paris in a matter of minutes via
Claude Chappe's amazing télégraphe adrienne, or
relay aerial telegraph, Sept. 1, 1794. A new era
in rapid communications had begun.

Today, instantaneous and completely reliable
Electronic Communications insure the immedi-
ate and continuous interchange of intelligence
throughout the Free World. ECI is proud of its
initiative and responsibilities in the design, devel-
opment and manufacture of high precision elec-
tronic equipment to the critical specifications re-
quired in various aerospace and surface roles vital
to our National Defense and to scientific achieve-
ment. An example is ALRI—Airborne Long Range
Input—a program where ECl communications and
data link equipment fill an integral and essential ra-
quirement in linking USAF's advanced early warning
system to SAGE—our continental defense network.

FRETE e e
RLELEa

T

RPRPFFIAARSNRBARAD OO

REGIOMAL OFFICES: 'I'I'ls-’lu'm:m 0.C.. Teterborn, N_1., Bosban, Hm Illrilﬂ 0., Dallzs, Ttt Hl !ﬂ]‘lﬂ Hﬂ
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NOW! MODERN SSB COMMUNICATIONS

APPROXIMATELY *1.00 PER WATT!*

the wilcox

96SSB
TRANSMITTER

rovides the ultimate in
reliable point-to-point and
ground-to-air signal
communications. Precise
frequeney control is
maintained by temperature
controlled erystals in the
integral SSB exciter. The 96SSB unit is highly
versatile. The modes of serviee include USB, L&E,
DSB, Independent Sideband, compatible AM, CW,
TTY and data transmission.

TECHNICAL CHARACTERISTICS
Frequency Range:2 to 30 me. continuous,

Frequency Stability:1 part 10%; Aging, less than
1 part 10® per day.

Output Power:5,000 watts P.E.P. (Class AB1).

used

...with willcox factory new or interchange
single sideband equipment

TRANSMITTER

wﬂcnx models 99 and 96 transmitters

which are in service with governmental apencies and private firms
throughout the world, can be updated with Wilcox Interchange equipment
to provide SSB capabilities at minimum trouble and expense.

the wilcox 605A SSB “STRIP” RECEIVER

iz & highly sensitive
and stable equipment
consisting of separ-
ate IF/AUDIO unit
;g‘th nncan
more units. The
IF/AUDIO unit is also an SSB converter when used

the wilcox |
99SSB

RF channel with
1000 watts P.E.P.
provides highly
dependable service at
any frequency from
2 to 32 me, for
matechless point-to-
point and ground-to-air commiunications. Precise
frequency control is maintained by temperature
controlled ervstals located in the SSB exciter. Like
the 96SSB unit, the transmitter can be used in
practically any type of transmission service.

TECHNICAL CHARACTERISTICS

Frequency Range: 2 to 32

me. continuons.

Frequency Stahility:q part 107; Aging, less than
1 part 10° per day.

Output Tower: 1,000 watts P.E.P. (Class AB1).

TECHNICAL
CHARACTERISTICS

Frequency Range:o.30 mes
Frequency Stability: part 107 per

FOR

in conjunction with a tunable HF Reeeiver, Use of a
single IF/AUDIO unit and one or more RF units
makes it possible to create a system capable of
instantaneously selecting any predetermined exact
frequency, By combining at IF frequency, space
and/or frequency diversity is pozsible without the
usual duplicate receiver cost. Also, USE and
LSB IF channels can be used separately
with two RF sectionz operating
on different frequencies.

*If 86 AM equipment is available for interchange,
replacement is approximately $1.00 per watt.

Write, wire or phone for more Technical

°
Dats on Fact M Interch Ingl =
O s ey ".*.‘.' Wi ’ €CO X cieciric Company, Inc.

day. .

Sensitivity : §8B 14 uv for 100 milli-
watt af better than 10 db SN/N.
Selectivity: SEB: +3 db 300-3000
eyeles. Unused SB Rejection —60 db
minimum,

Output:100 milliwatt min. into line.
1 watt min. into speaker.

the cost of an S5B transmitter

Fourteenth & Chestnul
Kansas City 27, Missouri, U.S.A,




An extra AFA benefit

al no extra cost...

Now AFA Flight Pay Insurance is a better investment
than ever, because it offers guaranfeed protection, even
against preexisting illnesses, after the first year's coverage.

There's no extra charge for this new, liberal provision
and no change in the regular benefits of the policy—

® Coverage for both illnesses and aceidents.

® Paymentz for up to 25 months if your grounding
ig the result of an aviation accident — up fo I2
months if for illness or ordinary aceident,

Remember, payment for a single 90-day grounding re-
imburses you for the whele cost of 10 years' protection.

MNOTE:

All policies are doted on the last day of the month in which the appli-
cotion is postmarked, and protection against occidents begins as of that
date; protection against groundings due to ilinesses begins 30 doys later.
Of course, coverage cannot be immediately extended to include illnesses
which existed prior to the time ot which you insured your flight poy,
but after 12 months you ore fully covered ogeinit oll ilinesses.

To be eligible for protection, you must have possed your last onnual
physical . . . be presently in flying status . . . ond be o member of the
Air Force Anociation.

Most claims are routine. Where o difference of cpinion exists, the Alr
Force Association hos the right to request o review of medical records
ond other cloim evidence by oppropriote medical outheorities—normally
the office of the Surgeon General, USAF.

There ore also some exclusions that affect your coveroge wnder the
Flight Pay Protection Flan. They are designed primorily to protect your
investment in the Plan—restrictions that you'd normally expect, such as
groundings due fo insonity, court-martial, ottempted suicide, etc. Here
they are in detail:

Now GUARANTEED
Flight Pay Insurance!

EXCLUSIOMS:

The insuronce under the policy shall met cover lows to any Member
resulting in whele or in part frem or due to any of the following:

1. Criminal oct of the Member or from injuries occosioned or eccurring
while in a state of insanity (tempeorary or otherwise).

2. “Fear of fiying,” os officially certified by responsible outhority of
the Member's Service and epproved by the head of the Service in oc
cordance with applicable regulations.

3. Caoused by intentional self-injury, attempted suicide, criminal assault
committed by the Member, or fighting, except in self-defensa.

4, Dissctly or indirectly coused by war, whether declared or not. if
act of an enemy in such war is the direct couse of loss insured hereunder,
hostile action, civil war, invasion, or the resulting civil commotions or riots.

5. Foilure to meet flying proficiency stondard: os estoblished by the
Member's Service unless coused by or oggroveted by or aoftributed te
disease or Injuries.

&. Inability of o member 1o continue to meet physical standards for
Hazardous Flight Duty becouse of a revision in thoss stondords, rother
than becouse of preceding injury or disecse cousing o change in the
physical condition of such member.

7. Mental or nervous disorders.

B. Alcchol, drugs, venereal disecse, arrest, or confinement.

9. Willful viclatien of flying regulotions resulting in suspension from
fiying o3 o punifive meosure, of o3 adjudged by responsible authority of
the Member's Service.

10. Suspension from flying for adminisirative reasons not due fo injuries
or disease, even though the Member may have been eligible for or wos
boing reimbursed ot the fime of the cdministrofive grounding becouse
of o previously established disability.

11. Loss of life shall not be deemed as loas for purposes of this insurance.

12. Primary duty requiring parachute jumping.

13. Voluntary suspension from flying.

14. A disease or disability preexisting the effective date of coverage,
or o recurrance of such a disease or disability, whether or not a waiver
hos been outhorized by oppropriote medical autherity in occordonce with
regulations or directive of the service concerned, unless the Member was
insured under the moster policy issved fo the Air Force Associotion for
12 continvous months immediately prior to the dote disobility (grounding)
commenced.

Underwritten by Mutucl Benefit Health & Accident Associotion (Mutual
of Omaha).

CHOOSE EITHER CONVENIENT PAYMENT PLAM. MAIL THE APPLICATION TODAY!

annual fight pay)

This insurcnce is aveilable for AFA Members only

Rank {plecse print) Mame

Lane State

| understand the condifions ond exclusions governing AFA's
Flight Poy Profection Plan, ond | certify that | am curreatly
on fying status and entitled to receive incentive poy and thot
to the best of my knowledge | om in good heclth, and no

Signature of Applicant

132

AFA FLIGHT PAY PROTECTION PLAN

[ | om on AFA Member [

Underwritten by Mutual of Omaho

AIR FORCE ASSOCIATION = MILLS BLDG. * WASHINGTON &, D. C.
Send me my Flight Pay Profection Policy.
BILL ME FOR: 1 EMCLOSE:
$ _  semiaonnval premivm (19 of annual fight s semignnual premium (1% of annval Right
pay, plus $1 service charge) poy, plus 31 service charge). Bill me every
$— — for full poyment of annval premium (29 of & montha

5 __in full payment of annval premivm (2% of
onnual fight poy)

| enclose 56 for onnual AFA membership
“Addrems

$  Annuvol Flight Pay  Years Service for
pay purposes
oction is pending to remove me from fiying status for failure
to meet physical stondords, | owthorize AFA, or AFA repre-
sentotives, fo exomine all medicol records pertinent to any
claim | moy submit,

Date
181
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Recent USAF film releases of special interest
to readers of AIR FORCE Magazine and SPACE DIGEST

These and other selected USAF
films are available for loan from the
Air Force Film Library Center, 8900
S. Broadway, St. Lowis 25, Mo. Re-
quests, which are welcomed from both
military and civilian groups, should
contain Air Force serial numbers and
carrect titles to avoid delay in process-
ing. Because of heavy demands for
certain films, particularly those on mis-
siles and space, the Film Library Cen-
fer recommends that requests indicate
alternate films and showing dates.

SFP 1010—=Photographic Highlights
of USAF Activities 1959—Some aero-
space achievements of that year, from
training aircraft to missile shots, re-
corded on film in all their eolor and
excitement.

TF 1-5293—Space Orbits—Basic
facts on orbital patterns and the forces
which produce them in relation to
space missions of missiles, artificial
earth satellites, lunar probes, space
travelers.

TF 1-5296—Space Communications
—Basic communications principles and
techniques, stressing factors that relate
directly to space. Shows how un-
manned satellites may be used to es-
tablish reliable communication links in
space to ensure man's survival in
spaceflights and improve communica-
tions on earth.

WA 10—The New Africa—Assistant
Secretary of State for African Affairs
Joseph C. Satterthwaite and Ernest
K. Lindley, news commentator, dis-
cuss basic problems Facing many new
nations on the continent of Africa.

SFP 693—June Week—Records stir-
ring, colorful events of the Air Force
Academy’s first graduation week. Also
presents highlights of the Cadets’ four
years at Academy.

SFP 650—Moments of Decision—
Film examines the AFROTC through
the experiences of three Cadets.

SFP 1027—Minuteman—Missile and
Mission—Science and industry join
with the Air Force to conquer the
complex problems invelved in the de-
velopment of a solid propellant for the
Minuteman ICBM.

AFNR 55—Air Force News Review
No. 55—5AC Crews Vie with RAF;
Tunnels Explore Aerospace Problems:
Scientist Spends Week in Capsule;
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"Excelsior” Studies High-Altitude Es-
cape; Radio Links Planes to SAC
Headquarters; AF Pugilists Try for
Ring Crown; Atlas Blasts 9,000 Miles
in Cape Canaveral Launch,

AFNR 56—Air Force News Review
No. 56— USAFE Shows Tactical
Strength; Air Force Runs Big Ocean
Terminal; USAF Planes Aid Quake
Victims; (‘{Jlmu] Gets Award on Polar
Ice C1p B-525 Perform Low-Level
Missions; Air Force Opens Communi-
cations Center; USAF Celebrates
Armed Forces Day.,

AFNR 57—Air Force News Review
No. 57—F-105s Deploved; Mace Stars

on TV: Airmen Learn New ATC
Methods; Missiles Boost B-52 Effec-

tiveness; Tactical Hospital Proves Mo-
bility; DEW Line Sites Get Supplies;
Avrocar Unveiled.

AFNR 58—Air Force News Review
No. 38—Cape Activity at High Pace;
Airlift Aids Congo Refugees; QB-47
Flies Target Mission; USAF Teaching
Goes Automatic; Atlas Added to
Smithsonian; SAC Has Headquarters
Command Post Airborne; Discoverers
Recovered.

AFNR 59—Air Force News Review
No. 39—Hurricane Donna Plagues AF
Bases and Lashes Florida Keys: AFA
Cadets Get Jump Training; Feature
Flashes Show Armed Forces Day Ac-
tivities, ECI Progress, and New Tech-
nique in Driver Training; Minuteman
Uses Mobile Launch Pad; Exercise
Bright Star/Pine Cone Produces Effi-
cient Results; USAF Emphasizes Sur-
vival; Skyshield Proves a Success.—
Exn

Camentmnal

I.F.R. HOOD

The Modern Method of Simulated In-
strument Flight for Conventional or Jet
Type Aircraft . . ... ... $15.00

FRA NGIS A‘H"IA;TIQN
Lansing, Mich,

TOO BUSY

to give up a few hours a year
for a health checkup?

Your best cancer insurance is
a thorough checkup every year,
and alertness to Cancer’s 7
Danger Signals,

Learn how to guard yourself
against cancer, Write to
“Cancer” in care of your
local post office, or call your
nearest office of ...

American Cancer Society Ho

FACTS ON

FLORIDA LAND in

l:ape Canaveral area

.| FREE!

packet shows
big investment
and employment
opportunities

This is your chauce to cash in en this
terrific growth of America's Space
Age Capital. In the Cape Canaveral
area new industries, thousands

of good-paying jobs, tremendous
expansion are sending land

values sparing.

You cam ewn 3 big, beautiful acre

of choice investment property for
only 510 down and 510 a month,
whibe total price is still
only 5995—or lovely acre
homesites for 51,595, Ideal
location—with ocean
beaches, fishing, boating,
recreations, hospital,
Il'br:lry shopping all
within a dozen miles,

YOU CAN'T LOSE—
30-day money-back guar-
anlee protects you coms-
pletely. Mail conpon todey.

CANAVERAL GROVES ESTATES, Dept. AIR-1
1766 Bay Rd., Miami Beach 39, Fla.

Rush free F.w:i on choice property, investment,
retirement, job opportunities.
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—This Is AFA

The Air Force Association is an independent, nonprofit airpower organization with no personal, political, or commercial
axes to grind; established January 26, 1946; incorporated February 4, 1946,

Objectives

* To assist in obtaining and maintaining adequate 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 Alr Force,

Membership

Active Members: Individuals honorably discharged or retired
from nﬂjim{aserwk:e who have been members of, or either as-
slflmad or attached to, the USAF or its predecessor services, or
who are currently enrolled in the Alr Force Reserve or the Alr
National Guard. $6.00 per year. 3

Service Members [(nonvoting, nnnnMcebnlde_}: Military per-
sonnel now assigned or altached to the USAF, $8.00 per year.
Cadet Members (nonvoting, nonofficeholding): Individuals en-
rolled as Air Force ROTC Cadets, Civil Air Patrol Cadets, or
Cadets of the US Ailr Force Academy. $3.00 per year.

Associate Members (nonvoting, nonofficeholding): Individuals
not otherwise eligible for membership who have demonstrated
thelr interest in furthering the aims and purposes of the Ailr
Force Association. $6.00 per year.

Industrial Associates: Companies affiliating with the Air Force
Asggociation on a nonmembership status that receive subﬁcrllp-
tions to FOR Magazine and SPACE DIGEST, speclal
magazine supplements, and Industrial Service Reports.

Officers and Directors

THOS, F. STACK, President, San Francisco, Calif.; GEORGE D.
HARDY, Secretary, College Park, Md.; JACK B. GROSS, Treas-
urer, Harrisburg, Pa.; HOWARD T. MARKEY, Chairman of the
Board, Chlcago, Il

DIRECTORS: John R. Alison, Hawthorne, Calif.; Walter T,
Bonney, El Segundo, Calif.; Roger J. Browne, New York, N. Y.;
M. Lee Cordell, Forest Park, Lil.: Edward P. Curtis, Rochester,
M. ¥.: James H. Doolittle, Los Angeles, Calif.. A. Paul Fonda,
Washington, D. C.; Joseph J. Foss, Sioux Falls, 5. D.; John P.
Henebry, Kenilworth, Iil.; Robert 8. Johnson, Woodbury, N. ¥.;
Arthur F. Ktllﬁ. Los Angeles, Calif.; George C. Kenney, New
York, N. ¥.; Thomas G. Lanphier, Jr., La Jolla, Calif.; Carl J.
Long, Pittsburgh, Pa.; Harvey J. ic'll.-l{,ay1 Glendale, Calif.; John
B. Montgomery, Murray Hill, N. J.; 0. Donald Olson, Colorado
Springs, Colo.: Earle E. Partridge, Colorado Springs, Colo.;
G. Barney Rawlings, Las Vegas, Nev., Julian B. Rosenthal, New
York, N. Y.; Peter J. Schenk, Lexington, Mass.; Rn{_ T. Sessums,
New Orleans, La,; C. R. Smith, New York, N. ¥Y.: James C.
Snapp, Jr., San Diego, Callf.; Carl A. Spaatz, Chevy Chase, Md.;
William W. Spruance, Centreville, Del.; Arthur C. Storz, Omaha,
Neb.; Donald J. Strait, Bedminster, N. J.; Harold C. Stuart,
Tulsa, Okla.; James M. Trail, Bolse, Idaho; Alden A. West, De-
Witt, N. Y.: Gill Robb Wilson, LaVerne, Calif.; Paul 8, Zucker-
man, New York, N. Y.

REGIONAL VICE PRESIDENTS: Willlam D. Bozman, Bolse,
Idaho (Northwest); Karl Caldwell, Ogden, Utah (Rocky Moun-
tain): Philipe F. fqur_-.'. Mattapan, asg, (New England); Wil=
liam P, Gilson, Sacramento, Calif. (Far West); Joseph L. Hod 5
South Boston, Va. (Central East); M. L, MeLaughlin, Dallas, Tex.
(Southwest); Frederick W. Monsees, Lynbrook, M. Y. (North-
east); Chess Pizac, 5t. Louis, Mo, (Midwest); Edwin W. Rawlings,
Minneapolis, Minn. (Morth Central); Will (o} Ross, Mobile, Ala.
(South Central); Donald J. Wohlford, Akron, Ohio (Great Lakes).

Community Leaders

ALABAMA: Edwin M. Speed., 1916 Post QOak Rd., Birming-
ham; Edith E. Tagert, Box 1682, Brookley AFH; John W. Comish
2763 N. Barksdale Dr., Mobile; Oliver C. Wiloy, 3508 Bridlewood
Dr., Montgomery.

ALASKA: Bob Reeve, Box 84, Anchorage.

ARIZONA: Harry J. Weston, P. 0. Box 2322, Phoenix; Don 8
Clark, P. 0. Box 2871, Tucson.

ARKANSAS: Willard A, Hawkins, 327 Arkanszas Gazelte Bldg.,
Little Rock.

CALIFORNIA: Lec B. MeGrath, 210 Valley Vista Dr,, Cama-
rello; Tom Mason, P. O. Box 330, Chico; Raymond L. Sullivan,
17357 E. Grove Center St., Covina; Walt Jones, 780 Paulsen Ave.
El Cajon; Charles Prime, 1320 Lincoln S5t., Fairfleld; W. A. O'Brien,
P. O. Box 3200, Fresno; Clarence Hanson, 646 ﬂtﬁi 5t., Hermosa
Beach; Martin Ostrow, 136 S. Fuller, Los Angeles; Gerald
Gomme, 712 29th St.. Manhattan Beach; Stanley J. m, PO,
Box 1253, Monterey; Philip Schwartz, P. 0. Box 474-M, Pasadena;
Wilson S, Palmer, Rt. 1, Box 81B, Perris; Bruce K. FRobison,
3827 Gates Pl., Riverside; Eli Obradovich, P. O. Box 4284, Sacra-
mento; Willlam N, Cothran, 929 Mission 5t.. San Francisco;
Willlam Druitt, 529 W, Santa Clara, Santa Ana; Wilma Plunkeit,
P. 0. Box 1111, Santa Monica; John I. Bainer, 2516 Lesserman,
Torrance: G. F. Blunda, P. O. Box 2067, South Annex, Van Nuys;
Douglas Parker, 146th Tramsport Wing, 8030 Balboa Bilvd., Van

Nuys.

COLORADO: Kenneth Costello, 8373 Teller 5t., Arvada; William
B, OiTutt, Box 1051, Colorado Springs; Phillip J. Carosell, Majestic
Bldg., Denver; Paul Califano, 2219 N. Main 5t., Puchlo.

c CONNECTICUT: Laurcnce Cerretani, 139 Silvermine Rd., New
anaan.

DISTRICT OF COLUMBIA: Lucas V. Beau, 2610 Upton 5t., M. W.

FLORIDA: Arthur Welling, 2608 N.W. 5th Ave. Fort Launder-
dale; Cliff Mayfield, 5416 Oliver St, N., Jacksonville; Edward
Barber, P. O, Box 55-7301, Ludlam Br., Miami,
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GEORGIA: John T. Allan, 650 Hurt Bldg., Atlanta; Phillips D.
Hamilton, 136 E. 50th St., Savannah.

HAWAIL: W. C, Crittenden, Box 1618, Honolulu.

IDAHO: Charles M. Rountree, P. O. Box 1098, Boise; Orval
Hansen, 506 E. 16th St. Idaho Falls; George P. A. Forschler,
1300 Falls Ave, Twin Falls.

ILLINOIS: Donald Clute, 421 r Awve., Elgin; Harold Car-
son, 8341 Lawton Ave., Oak Lawn (Chicago Area); Ross Merritt,
2105 Washington St., Wankegan,

INDIANA: Robert J. Lather, 3226 N. Riley, Indlanapolis,
[I0OWA: Col, Luther J, Fairbanks, Burt; C. C. Seidel, 211 Para-
mount Bldg., Cedar Rapids; Dr. C. H, Johnston, 4820 Grand Ave.,
Des Moines; Ken HKalahar, P. 0. Box BR4, Mason City.

KANSAS: Henry Farha, Jr., 220 . Green, 'ill'l:cmu.

LOUISIANA: Charles D. Becnel, 7062 Sheifield Ave., Baton
Rouge; Jesse Core, International Trade Mart, New Orleans;
Louis M. Gregory, 1706 Centenary Blvd., Shreveport

MASSACHUSETTS: John F. Anderson, 40 Oakland Ave. Au-
burndale; Christopher J. Brady, Jr., 21 Hartford St., Bedford;
Arnold F. Fagan, 37 Parsons St. Brighton; Joseph 8. Ayoub, 70
State 5t., Boston; Frederick H. Hack, P. O. Box 185, Lexington;
Edward Tufts. 25 Oak St., Marblehead; Edward Thomson, 28
Commonwealth Awve., Pitisfield: Ronald Groleau, 48 Santa Bar-
bara St. Springheld; Crawlord E. Archer, 8 Hill St., Taunton;
Richard T. Courtney, 2 Park Avenue Pl., Worcester.

MICHIGAN: Deland H. Davis, 221 Summer, Battle Creek; James
H. McPartlin, 3930 W. Orchard Ave., Birmingham; Jerome Green,
23000 Parklawn, Oak Park (Detroit Area); John A. Clarke, 2113
Goliview, Kalamazeo; Harold Schaffer, 2208 Barstow, Lansing;
James L. Bucklin, 2304 W. Webster, Royal Oak; Paul Schmelzer,
22500 O'Connor, St Clalr Shores.

MINNESOTA: W. K. Wennberg, 4 Carlson, Duluth; Anthony
Bour, 561 Burlin&ln‘n Hd,, 5t. Paul (Minneapolis Area); Russell
Thompson, 2834 N. Griggs St., S5t. Paul.

MISSOURI: Thomas K. MeGee, 4900 Oak St, Kansas City;
Sterling Thompson, 8235 Paramount, S5t. Louis.

NEBRASKA: Walter I Black, 3615 8, 37th St., Lincoln; Lioyd
Grimm, 5103 Hamilton St., Omaha.

NEVADA: Barney Rawlings, Convention Center, Las g:hm

NEW JERSEY: Tom Gagen, 512 Garficld Ave.. Avon; atore
Capriglione, 83 Vesey St., Newark; Morris H. Blum, 452 Central
Ave., E. Orange; William Bromirskl, 221 Warren St., Jersey City;
John F. Russo 471 2d St., Palisades Park; Lloyd Nelson, 80 Grand
Ave., Park Eidge; Nathan Lane, 76 E. 35th St., Patersom; Italo
Quinto, Box 309, Stirling.

NEW MEXICO: Arthur Abernathy, Jr., 1308 Filipino, Alamo-
gordo; Lewis H. Good, 913 Cagua 5t., N.E. Albuquerque,

NEW YORK: Mrs. Dorothy Wadsley, 333 McDonald Ave.,
Brooklyn; Earle Ribero, 257 Delaware Ave., Delmar (Albany
Area); Fred Monsees, €2 Oakland Ave., Lynbrook, (NYC Metro=-
politan Area); Gordon Thiel, 133 Stanton Ave., Syracuse,

NORTH CAROLINA: R. P. Woodson, III, 2513 Anderson Dr.
Raleigh,

OHID: Clyde Haught, 2274 11th St., Akron; Donald J. Geis, 11th
St 5.W., Canton; John A, cha;ai 3629 Lansdowne Awve., Cin-
cinnati; Ray Saks, 2823 Sulgrave « Cleveland; Morris Ribbler,
1812 Hazel Ave., Dayton.

OKLAHOMA: W, G. Fenity, 430 5. Van Buren, Enid; Jack A.
Ericsson, 304 Silvermeadow Dr., Midwest City.

OREGON: Ernest A, Heinrich, Route I, Box 735, Oregon City;
Clyde Hilley, 2141 N, E. 23d Ave,, Portland.

PEMNSYLVANIA: John Malay, 541 Merchant 5t., Apt. 1. Am-
bridge; William K. Blair, Box 1001, Erie; David Lenker, 7%
Sunset Dr., Harrisburg; Charles W. Wallace, P. 0. Box 503,
Lewistown; Sally F. Downing, 417 5. 4ith St., Philadelphia; John
H. Kruper, Box 1904A, Pittsburgh; George M, Kelzer, 31 So, 21st
St Pottsville; J, J. Kapitanoff, 1000 N. Atherton St, State Col-
lege; Carl F. Hynek, llow Grove NAB, Willow Grove,

RHODE ISLAND: M. A. Tropea, Indusirial Bank Bldg., Provi-
dence,

SOUTH DAEKOTA: Paul Collins, 1711 Olwien S5t., Brookings;
Robert L. Rineard, 2004 W. 5t. Anne, Rapid City; Duane L. Corning,
Joe Foss Field, Sioux Falls,

TEMNESSEE: Jerred Blanchard, 1230 Commerce Title Bldg.,
Memphis; James W. Rich, 3022 23d Ave., 5., Nashville.

TEXAS: Frank J, Storm, Jr., Box 1883, Amarlllo; James M.
Rose, Box 3544, Alrlawn 5Sta., Dallas; Earl E, Shouse, 2424 Bank
of Southwest Bldg., Houston; Martin i-'t, Harris, 1004 Milam Bldg.,
San Antonio.

UTAH: Louis B. Bonomo, P, 0. Box 142, Clearfield; Robert
Mg:llirmu:r, 4050 W. 5580 S., Kearns; Robert Stewart, Box G605,
ogden.,

VIRGINIA: Robert Patterson, P. O, Box 573, Alexandria; William
McCall, Jr.. 6007 2ZTth Rd. N.. Arlington; Ras H, Hodge, Jr., 157
Marshall 5t., Danville; Edward T. Best, P. 0. Box 4038, Lynch-
burg; Robert W. Love, P. 0. Box 2021, Norfolk; John Ogden, Jr,
3423 Ellwood Ave., Richmond.

WISCONSIN: Merrill H. Guerin, 504 Franklin, DePere; Gary
Orimann, 2910 5. Logan Ave., Milwaukee,

Mational Headquarters Staff

Executive Director: James H. Straubel; Administrative Director:
John O. Gray; Organization Director: Gus Duda; Director of
Industrial Relations: steghen A. Rynas; Convention Manager:
William A. Belanger; Exhibit Manager: Robert C. Strobell; Di-
rector of Accounting: Muriel Norris: Director of Insurance Pro-
grams: Richmond M., Keeney; Production Manager: Herbert B.
Kalish: Personal Services: Hazel Holmes,
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HIPERNAS!

It can pinpoint a long-range missile on target. Guide a
satellite or space ship to any point in the universe.
Regulate the predetermined course of a surface vessel
or submarine to any spot on the seven seas — by any
route, however circui

In manned vehic
without an atmo

here — independent of gravity, sea,
wind, and weather conditions — without fixes on hori-
zon or stars — after days and weeks of travel.

This is Hipernas, a self-compensating, pure inertial
guidance system developed by Bell's Avionics Division.
Designed for the U.S. Air Force, Hipernas is so versa-

tile that a whole family of related systems has been
engineered for application in any environment — sea,
sky, or space.
The system introduces new Bell BRIG gyr
accelerometers and digital velocity meters
operational in missile and space guidance sy
Hipernas — and many other sy s such as the Air
Force GSN-5 and the Navy’ 0 All-Weather
fy Bell's capabil-
This diversity of

BELL AEROSYSTEMS cOMPANY

BUFFALO 5. M. Y.

DIVISION OF BELL AEROSPACE CORPORATION
A TEXTRON COMPANY







