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STEPS IN THE RACE TO OUTER SPACE

This nuclear-fueled reconnaissance craft
is preparing to land on Mars' outermost
satellite, Deimos —12,500 miles away
from the '‘red planet” (center) and 35
million miles away from the Earth. Dei-
mos' gravitational pull is so slight that a
featherlight landing could be made, and
2 take-off could be accomplished with
little more than a shove of the pilot's
foot! (At Deimos' orbital speed, such a
push would start the ship back to Earth
at 3000 miles per hour.)

Qur spaceship is designed to fly in two
directions—nose first as a space rocket

Mars Snooper

and tail-first as a ramjet airplane. Pro-
pulsion for both is provided by a single
atomic heat source, reacting with hydro-
gen for rocket thrust, and with atmos-
phere to power the ramjets.

Travel to Mars, braking for landing.
take-off and re-entry are accomplished
by rocket-thrust. As the ship approaches
the Earth's atmosphere, it assumes atail-
first attitude. The “*petal doors” enclose
the rocket nozzle, and the ship is trans-
formed into a high speed, ramjet air-

plane with M-shaped wings. Control fins
are located in the nose of the craft, near
the crew's quarters.

. ] &

Inertial navigation systems will play
an increasing role in the exploration of
outer space. QMESET , now providing
such systems for the Air Force TITAN and
ATLAS ICBM's, will be in the vanguard
of the race to outer space. 4T . . .
Garden City, Mew York. A Division of
American Bosch Arma Corporation.
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This is the JFC-285 cantrel,
installed on 15,000 lb.-thrust

class angines in the FAU-B, F-108,
FO7 and DC-B alrerafi

Jet Engine Controls ... by Hamilton Standard

Fighters or bombers, transports or missiles . . . wday’s leading air-
craflt get top performance with Hamilton Standard jet engine
controls . . . currently manufactured in 5 basic types, with models
for every power category from 2000 to 30,000 pounds-thrust. More
than 20,000 of these controls are now in service . . . on more than
16 types of aircraft, both military and commercial. Advanced
designs in environmental control systems, starters, pumps and other
specialized equipment make Hamilton Standard a major contributor
{o pragress in the fasi-changing world of flight.

HAMILTON STANDARD
Windror Locks, Conmectivut
ENGINE CONTROLS * FLIGHT CONTROLS = PROPELLERS = STARTERS
ENVIRONMENTAL CONTROL SYSTEMS » VALVES » PUMPS




This month

\ \IERI(]\\ starts the
FI P\ST JET service across the

America's Leading Airline inaugurates a new age
of flight for the nation on January 25. This is jet flight.
It is you in Los Angeles and then a mere 414 hours later
arriving, fresh from exhilarating comfort in the air, at New
York. Now with schedules east and west cut by 3 hours,
you'll fly from New York to Los Angeles in only 514 hours.
Soon American Jet Flagship service will be available at
Chicago, Boston, San Francisco, Dallas, Washington, Balti-
more and other leading eities.

It's a joy to fly American’s Jets—now everyone will
want to fly. Completely new pleasures await you in travel
by jet. If you've never flown before, you'll be amazed at the
feeling of security with this mammoth Flagship carrying
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American’s Jet Flagslzz)bs

yvou swiftly, yet gently and quietly. Vibration is gone.
You relax in specially-designed reclining seats. You
travel at tranquil altitudes, weather’s left below.
Larger window area provides better view, The roomy
cabin offers a chance to stretch. Lighting is new, and
air-conditioning is totally effective, on the ground as
well as in flight. Deluxe Mercury and Royal Coach-
man services are provided in separate cabin sections
on every flight.

You can rely on American—its people and its
planes. American Airlines’ friendly attention to pas-
sengers comes from a pride in serving you. American’'s
crews are people of devotion, making your wishes the

command of the moment. On the ground and in the
air, vour comfort and security are our greatest con-
cern. Join us on a Boeing 707 Jet Flagship. It's the
most thoroughly-tested airplane ever to enter airline
service. Plan now for your most enjoyable flight ex-
perience, travel on American in this new age of flight.

Whenever you fly, rely on

AMERICAN AIRLINES

The Jet Airline




Preserver of Peace ...

Air Force
“Sunday

Punch”

Boosted into space by the fiery thrust of three
huge rocket engines, the seven-story Atlas inter-
continental ballistic missile roars upward from
its Cape Canaveral launching pad. Quickly it
sheds the frost encrusting the liquid oxygen
tank and races to its predetermined destination
in the far reaches of the globe. In its size and
range and capability, the Air Foree Atlas is a

commentary, for all the world to heed, of the ne-
cezsity to maintain the peace. RCA's Missile and
Surface Radar Department has been privileged
to design and develop ground check-out, launch
control and cabling equipment as a major sub-
contractor to Convair (Astronauties) Division
of General Dynamies Corporation, the Atlas
prime weapons systems contractor.

RADI/O CORPORATION of AMERICA

DEFEMSE ELECTRONIC PRODUCTS

Tmids) @

CAMDEN, M. J.
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An Editorial

New Budget Problems,

dispirited feeling that “this is where I came in."

This is particularly true at budget time, and this year,
unfortunately, is no exception. Right now (ten days before
Christmas) the final touches are being put on the federal
budget for fiscal year 1960, While official figures must
wait for the President’s budget message in January, we
have learned enough to believe that from a military point
of view the New Year will bring, not a brave new world,
but a tired old one—bright new problems with weary
old solutions.

Before us we see side-by-side headlines, One says,
“Khrushchev Hurls Threat to Make War—Warns West:
Don't Pick Berlin Fight.” The other says, “Defense Fund
Curb Ordered by President.” They neatly summarize the
defense dilemma the nation faces, Heightened tension and
increased military capability on the one hand; “less bang
for less buck™ on the other.

The precise dollar amounts which the President will
request in his budget message are relatively unimportant.
What are significant are the fiscal trends and what they
portend.

One trend is toward a relatively stable budget figure
vear after year. Requests for new obligational authority
(the license to spend money in future vears) and author-
ized expenditures for fiscal year 1960 are pegged between
$40.5 billion and $41 billion. This, incidentally, represents
a victory for the Bureau of the Budget and its director,
Maurice Stans, over Secretarv of Defense Neil McElroy.
Mr. McElrov had indicated that FY "80 spending would
run about $41.5 billion.

A relatively stable budget has many attractions for
fiscal-minded people. It makes a nice neat package. But
it fails to take into account two extremely important
factors.

The first is that Russian military strength is growing
at a much faster pace than is ours. One would be hard
put to find a responsible military aothority who would
dispute this. Russian achievements in space technology
are easily translated into military eapability. Mr. Khrush-
chev is rattling the sword with new authority.

And, most disconcertingly, an expert analysis of the
lutest Soviet economic plan (see page 30) indicates a
planned rise in Soviet defense spending of upward of
sixtv percent. It's the sort of race in which one contestant
marks time while the other travels at top speed. And no
one knows just where the finish line may be.

The other factor making a stable budget a dangerous
fallacy is the element of inflation. As the dollar shrinks
in purchnsing power, a stable budget figure likewise
shrinks fiom: vear fo year,

E‘k-'EHY once in a while in this business one gets the

-]

It is quite popular these davs to blame inflation on
defense spending. It has almost become a cliché to say,
“The Pentagon is soaking up half the national budget.
Therefore, it's the only place where substantial cuts can
be made in order to fight inflation.”

This just ain’t necessarily so. The Pentagon has become
a whipping boy for the economy-minded crowd because
it is the biggest, easiest-to-hit target. But, as is pointed
out in the box on the opposite page, increased defense
spending during the current fiseal year, even with the
push occasioned by the Sputniks, accounts for less than a
third of the over-all increase in federal spending. Yet
it is the first place that is cut, whereas logic would dictate
that it he the last. Inflation is a threat. No one will deny
that. But budget cutting is only one way to fight it, and
the Fentagon need not take the rap for all the cuts.

The Air Force will get about $19 billion in new obliga-
tional authority for fiscal 1960, nearly the same as its
anticipated expenditures for fiscal 1959 and fiseal 1960.
Again, specific effects on specific programs are not clear,
but certain conclusions can be drawn from available infor-
mation,

Production of fighter aircraft is being eut back and
stretched out to the point where there will be no replace-
ments for losses from accidents. This means that currently
operational fishters will be phased out through attrition,
since through October of this calendar vear alone the Air
Force had lost ninety-seven through accidents. By fiscal
1961 the only fighters in production will be the F-101B
and the F-105, the F-101B only because of a fiscal 1960
stretchont. The F-108 is not being pushed and will still
be in the development stage in fscal 1961. It may well
wind up by being phased out through obsolescence while
stll in development, somewhat like Canada’s Avro Arrow.

In the missile feld, one Pentagon official describes the
Air Foree programs as “in good shape.™ And in one sense
they may be, if measured against current programming.
But many major missile programs are still in the develop-
ment stage and relatively inexpensive to fund at the
moment, These include the Titan and the Minuteman.

The Minuteman program will inevitably suffer a time
lag in becoming operational since, in its case, the concept
of concurrence has been thrown out of the window. The
concurrence concept calls for simultaneous progression
in development, production facilities, support equipment,
training, and base construction and has been followed
with great success in Thor and Atlas. Minuteman is
subject to the “fv-before-you-buy” philosophy which has
no place in this rapidly moving world.

The only Air Force missile in production to suffer in
fiscal 1960 is Bomare, which is being cut heavily. Goose,

AlR FORCE Mogazine = Jonuary 1959



Old Solutions

John F. Looshrock

EDITOR, AIR FORCE MAGALINE

Fairchild’s decoy missile, and Rascal, Bell's bomber-
launched missile, have already fallen under the econ-
omy axe,

The bomber picture is not bright either. About seventy
B-52s are scheduled to be bought in fiseal 1960, Plans
are to buy a total of about half of the B-58s originally
programmed, which was less than a hundred. The B-55s
will be produced at the low rate of four o manth, Original
plans were to keep this rate at only three per month until
it was discovered that it would eost as much to get three
a month as to get four. Production of both bombers will not
be enough to serve as the operationnl equivalent of the
B-47s which are wearing out, The B-T0 program is still
not costing too much money, being still in development,
but even this is being stretched out slightly.

In operations and maintenance, the Air Force's flying
money, the situation for fiscal 1960 looks equally gloomy.
Some predict a repeat of what happened a couple of
vears ago when SAC's operational capability was seriously
threatened through shortage of funds for fuel. Indeed,
this might well happen toward the end of the current
fiscal vear.

In research and development we ecan look forward to
no great increase. Yet this is the last area in which a
level budget should be attempted. The very nature of
research and development demands an ever expanding
budget to take advantages of advances in the state of
the art.

How does it all add up? For fiscal yvear 1960, we'd
say “more of the same.” We'd also sav this is a long
way from what it should be. It seems ironical that we
are keeping the lid on our defense effort when the Rus-
sians are taking the lid off theirs.

How long this can go on is anvbody’s guess. One thing
is sure. It can't last forever. Many Air Force planners
look forward with fear to the year after next, and bevond,
when thev feel the pinch will really come. Stretchouts
cannot continue indefinitely, The time will come when
the big, potentially expensive weapon systems now in
research or development stages, including the antimissile
missile, will begin to cost large sums.

Then the really hard choices will have to be made.
There isn't a prayer of continiing all, or even many,
of them without future substantial budget increases. This
means loss of operational fexibility, loss of freedom of
action. We will be in the position of o houscholder crouch-
ing in o darkened home while thugs prowl outside. We
can hope to guess where and when the blow will come
and to take some of them with us.

But it is an almost certain way to die and a horrible
way to live.—Exp

AIR FORCE Mogazine = Januory 1959

Defense Spending
Isn’t the Villain
That Is Pushing Up

Expenditures

The budget of the federal government, like the
budget of a business enterprise, is a planning docu-
ment. It is the plice where the federal government'’s
programs are brought together and evaluated in
the light of their costs. Properly used, the budget
would provide the basis for judging the relative
benefits to be derived from each government activity
and the private product that must be given up to
pay for these activities,

It is & sad fact that our budgetary process does
not vield the right decisions, either with respect to
the total amounts to be spent or the composition of
expenditures, We spend too much on many things
and not enough on others. In effect, we deny our-
selves gm*m'nmunml services which, in some cases,
are necessary o the very survival of our nation while
paving for other services which are not worth their
costs,

Every once in a while, the nation is awakened to
the faet that it is not supporting necessary public
services adequately. More often than not, what we
do under these circumstances is to push ahead rap-
idly to make up the deficiency without cutting back
on the unnecessary expenditures. And, when the
budget gets too big, the necessary expenditures are
slashed and the nonessential ones are left alone.

Budgetary developments during the past vear are
a good case in point. The American people were, on
the whole, unaware of the gravity of the external
threat against us until a Russian-made satellite began
whirling around in the earth’s atmosphere a vear
ago. As a result of this rude shock, the Congress
appropriated more money For the Department of
Defense and other defense-related activities. But,
despite the urgency of the situation, most of the rise
in expenditures during the current fiseal year will be
due to nondefense spending. Federal expenditures in
fiscal year 1959 are now expected to exceed those
in fiscal year 1958 by 87.2 hillion. National security
outlayvs will accoumt for only $1.9 billion of this in-
erease and the expanded science and education pro-
grams will account for another 5260 million. The
remaining 85 billion is spread throughout the budget.

It is now clear that the budget for the coming
fiscal year—1960—cannot be balaneed at this higher
level of expenditures, even if the current recovery
restores high employment guickly. An effort will un-
doubtedly be made to cut expenditures in order to
bring the budget closer to balance; but, judging
from the past record, we can expect the defense pro-
gram to be squeezed while other programs continue
to rise. There are clear indications from Washington
that this squeeze is already beginning.—From an
uddress by Howanp C. PETensex, President, Fidelity-
Philadelphia Trust Co.; Vice Chairman, Committee
for Economic Development,




Avco: Men and Machines for Defense. No amount of lost motion can be endured in
America's space-age defense programs. Progress must be swift and continuous. Avco, alert to its

needs, helps to maintain America's strength: Avco Research Laboratory—investigating problems

in gas dynamics and space technology; Crosley—weapons systems, radar, communications, air-
craft and missile structures; Lycoming—aircraft, marine, industrial power plants; missile sub-

systems; Research and Advanced Development Division—basic and applied research in elec-

tronics, physical sciences, and advanced engineering.
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Decisions Possible but Not Likely
Gentlemen: 1 would like to take ex-
ception to your November 58 edi-
torial,

It appears you have accepted as a
basic premise that we are incapable of
deciding which weapons and weapon
systems are essential and necessary.
This impugns upon the decision-mak-
ing ability of our military leaders and
also points up the onwillingness we
have to facing reality.

If we accept your editorial at face
value, we are leaderless militarily; we
are a mob. Therefore, give the mob
in uniform all the money it needs to
develop anything that might strike its
fancy.

Our unwillingness to face the reality
that the Army, Navy, and Air Force
act like three corporations bidding for
an important contract is evident. The
contract here is national security. The
obvious fact, even to a layman, is that
the Air Force is national security per-
sonified,

However, your editorial mneglects
the fact that we have able, competent
military leaders who know what to
do, but are hamstrung by reluctant
abandonment of our “old balanced-
forees” concept. It is slowly being
abandoned, thank heaven, but not Fast
enough. Your comments, with their
wide circulation, cannot help this
situation.

Frankly, sir, you also place too much
confidence in the American people. |
feel you are being quite naive in as-
suming that “no American will dodge
the issue if it's made clear to him.”
The average American is willing to
“sacrifice” so long as his individual
boat isn't rocked. If the “average
American” you speak of were really
concerned about defense spending, it
wouldn’t be in the state of chaos it
now is.

Let me congratulate you on the
“new” Am Force Magazine, The
Space Dicest section is excellent. 1
must take issue with Mr. Kimball's let-
ter regarding disagreement with your
policies. Controversy is good—you
learn what the other fellow is think-
ing.

Capt. Richard ]. Green, USAFR
Woodbury, N. .
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® Far from believing that we are
incapable of deciding which weapon
systems are essential, 1 believe that
such decisions are possible but not
probable. Further, the elimination of
duplication takes time, and today
there is no time to lose. We must pur-
stie. the long-term goal of economy
and efficiency, but the sheri-haul re-
quirement can only be met with more
money.—Jons F. Loossnock, Eprron

Changing Statistics

Gentlemen: 1 have been an avid reader
of Am Force for a number of years
and find your articles highly inter-
esting and entertaining. Your articles
on private aircraft have been espe-
cially helpful, as have vour informa-
tive reports on weapons and weapon
systems used by the United States Air
Force.

However, 1 have noticed more than
once discrepancies in statistical in-
formation you have published. One
such example appears in the August
1938 issue under the heading “The
Fighters,” in which it is stated that
the speed of the F-102A is 800 mph.
Actually, the F-102A is capable of
speeds over 1,000 mph. Several pilots
with whom I have discussed this have
confirmed my observation.

I think statistical information of this
type should be reported more factu-
ally. I find it difficult to use your mag-
azine as a form of reference in specifie
matters,

Bob Thompson
Overland Park, Kan.

® You're correct in observing that
there is a good deal of variation in sta-
tistical information in print, in Am
Fonce and elsewhere, on the perform-
ance capabilities of aircraft. One rea-
son is that at first security will permit
use of one set of ficures—but within
the space of a month or so an en-
tirely new set of figures may be per-
mitted, as more becomes known about
the aircraft or as it goes into first-line
service. Another reason is that there
are different kinds of statistics used.
One report may refer to maximum
speed, another to cruising speed. Both
figures are valid for the aircraft, but
both would be subject to further

air mail

change as more bécomes known or
declassified with the advance of its
test program.—THE Eprrons

Global Safety

Gentlemen: The State Department’s
desire to wait for a warmer interna-
tional climate before attempting to for-
ward the idea of a strong United Na-
tions is based upon a false premise.
A more friendly climate is not likely
to arise while two colossal opponents
vearly arm with greater and more de-
structive weapons of mass destruction.
A warmer climate is more apt to arise
if the US as one of these contending
nations should, in good faith, offer to
the world a plan whereby the safety
of its opponent—its own safety—and
the safety of every country on the
globe might be assured.

Such a plan must endow the UN
with the power to enact, interpret, and
enforce law applicable to nll nations
large and small. The present bel-
ligerent atmosphere can only be
changed by some such bold, imagina-
tive, and practical approach, Relyving
upon such a plan to gain support from
both East and West, the US should
immediately declare that the corner-
stone of this country’s foreign policy
is the development and strengthening
of the UN.

This plan should be furthered by
the appointment of a bipartisan com-
mission composed of men of un-
impeachable integrity who would
concentrate on this problem and rec-
ommend to the President, the State
Department, and the US Senate, the
exact changes necessary to transform
the present United Nations Charter—
which is comparable to the Articles of
Confederation as they existed in 1776
—into some type of constitutional body
capable of enforcing law in the limited
field of war prevention,

J. A. Migel, Vice President
Institute for International Order

Charlestown, R.1.

Venerable Old Girls
Gentlemen: It may interest World War
II aviators who flew B-17 Fortresses
in the ETO that some of their mounts
are still flying!

{Continued on following page)
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A French firm has at least ten Forts
which they use for aero survev work,
and amongst these are two old ladies
which served with the Eighth Air
Force. The most interesting of these
is AAF Serial No. 42-32078, which
made an emergency landing in Sweden
after a mission to the Third Reich in
1944, She was converted by the
Swedes into a civil transport for one
of their airlines, but was given in-
stead to the Danish airline DDL. In

The further we
the more impo

experience bec
today's most urg

1948 she was sold to the Danish Air
Force, which used her for trips around
their territories. Eventually, in 1954,
“076" went to France with her cur-
rent OAYNICTS.

The other veteran is AAF Serial No.
44-5846. This machine was originally
allotted to the 351st Bomb Group at
Polebrook, England, in the winter of
1944-45. It saw combat service until
the end of the war and was then trans-
ferred to the 305th Bomb Group for oc-

gress,
t

es in solving
t problems.

One company actively and continuously
engaged in advanced ECM research

and development
since 1952 is ...

® hallicrafters

&401 W, Fifth Ave., Chicage 24, 1l

SERVICES—research and development

« glpctronic equipment production
« raliability evaluation

-EGUIPII_!HTH —communications - radar

« coliftermeasures « reconnaissance

- inffa répdevices - heat exchangers

« pulse generators » antennas 4
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CONTINUED

cupational duties in Germany. How it
reached the present owners is un-
known,

These two Forts are probably the
sole fivable survivors with combat ex-
perience left from the vast air fleet of
B-17s. The French firm also has a third
Fortress (Serial No. 44-8889) which
may also have seen war service in the
ETO. 1 should be grateful if any of
vour readers could tell me the original
USAAF unit of this machine and of
old “076."

The famous Eighth has no personal
memorial to its men in the English
countryside where it was based. It is
just wishful thinking, I know, but
what a wonderful memorial one of
these old girls would make—Ffar better
than a hunk of stone.

Roger A. Freeman
Essex, England

Still Mot Sure
Gentlemen: May 1 express my con-
gratulations and admiration for the
first edition of Space Dicest, in-
cluded with the November issue of the
.tlwa}'s-iunnzjng Am  Force Maga-
zine. This is indeed another example
of the forward-looking Air Force As-
sociation, of which I am increasingly
]J!’ulll‘j to ]J'I.J H n]{'m]lr_‘r.
I suppose this is a pipe-dream, but

I would be most happy to see the
new magazine devote a little space to
something which seems to be going
on within the space and atmesphere
around our planet—the puzzling uni-
dentified flying objects, which have
received such strange treatment
through the Air Force. I am sure you
are aware that more and more people,
—pilots, military brass, elected officials,
and scientists—are becoming interested
in the subject. It would indeed be
sensible and foresighted if the Air
Force Association were to do more
than take the USAF's suggestion to
neglect the subject,

Lee R. Munsick

Morristown, N.]J.

® Thanks for your kind words
about Srace Dicest. We hope it will
truly cover the SiMice @ge in perspec-
tive, On the matter of UFOs, this iz
something we can nuFu report on ds
news in itself, The Air Force has freely
admitted that a percentage of phe-
nomena has necer been satisfactorily
explained, and we have reported this
in connection with USAF's Project
Bluebook. But we do not feel we can
report with surety on the subject of
unexplained phenomena without a far
greater mass of evidence—~Tae Epi-
TORS
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YOU DON'T HAVE TO CRATE IT—
WHEN YOU AIR FREIGHT IT!

You can eliminate those expensive crating costs
when your shipments go via Scheduled Airlines
Air Freight...because the smooth flight does
away with the bumping, jarring and swaying of
old-fashioned surface shipping. There's less dam-
age and pilferage, too!

Speeding vour shipments via Scheduled Airlines
Air Freight rveduces your storage and insurance
costs. Saves you days...sometimes weeks...in
shipping time. Just ONE government bill of lad-
ing is required over the routes of as many airlines
as needed...whether the destination is nation-

THE CERTIFICATED

AAXICO AIRLINES
ALLEGHENY AIRLINES
AMERICAMN AIRLIMES
BOMAMIA AIR LINES
BRAMIFF AIRWAYS
CAPITAL AIELINES
CEMTRAL AIRLIMES

CHICAGO HELICOPTER AIRWAYS
CONTINENTAL AIR LINES

DELTA AIR LIMES

EASTERM AIR LIMES

ELLIS AIR LINES

THE FLYING TIGER LINE
FRONTIER AIRLINES

wide or worldwide! And Selheduled Airlines Air
Freight frequently costs you LESS than slow
surface shipping methods.

For Example: A 200 |b. shipment of aircraft
parts from Knoxville, Tenn., to New York City —
By the fastest surface shipping ....... £17.66
By SCHEDULED AIRLINES AIR FREIGHT . £16.60

(Pick-up ond delivery incloded in soch cone.]

Scheduled Airlines

LAKE CENTRAL AIRLIMNES
LOS ANGELES AIRWAYS
MACKEY AIRLIMNES
MOHAWE AIRLINES
MHATIOMAL AIRLINES
HEW YORE AIRWAYS
MNORTH CENTRAL AIRLINES

For full information, call the Scheduled Airlines
serving your part of the country.

OF THE U. 5. A - —

HORTHEAST AIRLIMNES

HORTHERM COMSOLIDATED AIRLINES
MORTHWEST ORIENT AIRLIMES
OIARK AIR LINES

PACIFIC AIR LIMNES

PACIFIC HORTHERN AIRLINES
PIEDMONT AIRLINES

RIDOLE AIR LINES
SOUTHERN AIRWAYS
TRANS-TEXAS AIRWAYS
TRANS WORLD AIRLINES
UMITED AIR LINES
WEST COAST AIRLINES
WESTERN AIR LINES




proven champion of U.S. Strategic Airlift

92 battle-ready troops can be flown in the C-130
HERCULES from U. S, bases to any trouble spot on
earth—all the way, with no change of planes—in 24
hours or less.

Powered by 4 Allison Prop-jets, the HERCULES can
land on or take off from short, rough fields, sand,
snow and ice—a capability demonstrated dramat-
ically in 2 years of world-wide USAF service.

Designed specifically for transport of troops, sup-
plies, and supporting equipment, the C-130's crew
and cargo compartments are air-conditioned and
fully pressurized.

20 tons of pallet-loaded eargo can be winched in
or out of the HERCULES in only 40 seconds—cutting
normal loading/unloading time from 3 hours to
15 minutes or less.

The nercures’ huge hydraulically-controlled
9-foot by 10-foot aft cargo door and mammoth cargo
capacity will accommodate big missiles and ground
suppurt equiPment.

62-tons big, 6-miles-a-minute fast, the nERcULES
cruises at altitudes above the weather to deliver cargo
or troops to airheads over 3400 nautical miles away.

Recent events of world-wide importance have em-
phasized the unmatched strategic airlift capability of
the Lockheed C-130 nercures. No other aircraft can
do so many personnel/cargo hauling jobs so well, so
fast, so economically. Now being produced in the
world’s largest aircraft plant under one roof, the
HERCULES can readily be manufactured in accelerated
gquantities to meet the needs of our Armed Forces and
give U.S. taxpayers more airlift per dollar.

LOCKHEED means leadership

Lockheed Aireraft Corporation, cEorcia pivision, Marietta, Georgia

FROP-JET TROOP TRANSPORTS /ATR FREIGHTERS * JET UTILITY TRAINERS/THANSPORTS ¢ NUCLEAR-POWERED AIRCHAFT * NUCLEAR FRODUCTS
AIRCRAFT HGDETEﬁlZl.TlﬂN,l'rIIUlﬂl'“;kﬂﬁ.‘l = GROUND HANDLING EQUIPMENT = MISSILE SUPPORT EQUIFMEXT




During 11 days of the Middle East «
C 5 were the backbone of
aerinl armada that

troops and 8 million pounds of o
the trouble zone.

»5 missil 03, support equip-
ment, and per 3,400 nautical miles
non-stop to laor ng sites.




... FROM CONCEPT THROUGH PRODUCTION!

Vehicle design is a continuing process at the Cleveland Ord-
nance Plant from concept, mock-up, design, test and develop-
ment—to final field performance on the 453-acre proving ground.

Take the “in production” MS56 chassis for example. It is ultra-
lightweight . . . extremely ground mobile . . . air-transportable W 2
by helicopter or cargo aircraft . . . air-droppable . . . adaptable / /
as a weapons, cargo or personnel carrier, reconnaissance ve-

hicle, missile transporter or launcher, and numerous other uses. %

This is the kind of vital experience and imaginative engineer- )
ing the Cleveland Ordnance Plant provides the Armed Services.

CLEVELAND ORDNANCE PLANT, CLEVELAND, OHIO

CADILLAC MOTOR CAR DIVISION - GENERAL MOTORS CORPORATION




. What's New With Y& RED AIRPOWER

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

Last month this column reported briefly on the strength
of Red China’s air force. More details are now available.
Nearly all aircraft operated by the Chinese Communist air
force were designed and built in Russia, although a new
twin-engine light transport (piston) has just been built by
the Chinese. MIG-15 and MIG-17 production has begun
under Soviet license in China.

Col. Gen. Ya Yalu is now in supreme command of
the Red Chinese air arm. He has about 1,800 fighters, ac-
cording to the latest figures, 700 bombers, 300 cargo air-
craft, and 200 trainer aircraft. Of these, the Chinese are
maintaining about eighty percent operability of their air-
eraft at any one time.

The table below gives the different types:

DESIGNATION TYPE NUMBER
MIG-15 (Fagot)  Jet fighter L1 (approx.)
MIG-17 (Freseo) Jet fighter 400

MIG-19 (Farmer) Jet fighter few

1L-28 (Beagle) Light jet bomber 300 (approx.)
LA-9 (Fritz)
LA-11 (Fang)
TU-Z (Bat)

TU-4 (Bull)

Piston fighter 1530 (approx.)
Piston fighter 150 {approx.)
Pizton bomber 300
Piston bomber 100

11-12 (Coach)
L1-2 (Cab)
TU-T0 (Cart)

Piston tr:nmp-m"l
Piston transport 300
Piston transport |

Trainers of various types 200

3,000

The Red Chinese have based most of their 1L-28s at
Hangchow, in Chekiang province, which reflects their need
to work their jet aircraft only out of locations where
there are good rail and water transport facilities to bring
in fuel and other supplies. Many of the transports, which
are piston aircraft, and require less logistical support, are
based on small strips opposite Formosa.

-] -] L

Sign of the times: The Soviets have been busy looking
over munitions factories and chemical works for operating
engineers who can be trained as rocket specialists. The
search of Bussian industry has become quite intensive as
part of the effort to provide enough able personnel to run
missile bases in the feld.

L] L] L]

Rapid expansion of the East German aircraft industry is
under way. Today there are eight different works, em-
ploving a total of 21,000 people. Pirna is the center of the
industry, which reports throngh the Ministry of Defense,
much as in Russia. In addition to the test field at Pirna
there are other flight test groups stationed at Aschersleben,
Stendal, Havelberg, and Luckenwalde.

The East German air force at present numbers 10,800
men, of whom 8,000 belong to fighter squadrons. Staff for
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these units is located at Cotthus. Although the air force
has only seventy MIG-15 tyvpe aircraft today, the buildup
of aircraft is expected to be very rapid because the East
German aircraft industry is going into production of Soviet
types under license. Dessau is the principal site for fighter
manufacture,

In keeping with the buildup of East Germany's aireraft
industry and air force, various smaller airports first estab-
lished by the Luftwaffe, as well as new fields, are being
expanded or built. Most are grass strips up to 3,500 feet
long. The fields are protected by artillery units, but so far
there are no missiles.

L] (-] L-]

Wages of Aeroflot personnel vary a great deal, judging
from the few figures which are available. One reason for
this is that the Russian airline does not use a standard wage
for each type of work across the USSR. Workers are paid
more in Siberia and the Moscow region than in many other
parts of Russia, At Kiev, for example, skilled workers for
the airline get from 1,000 to 2,100 rubles per month.
Engineers who do airframe and engine repair work get
from 1,900 to 2,100 rubles, Lecturers in the School for
Civil Aviation at Kiev bring in 3,000 to 5,000 rubles per
month. Pilots on the TU-104A jet transports get around
8,000 rubles per month for flving sixty hours. One ruble is
worth about ten cents in American money.

@ o @

The new Soviet seven-year plan places great emphasis
on the expansion of aviation throughout the USSR. The
rate of expansion in air transportation will be greater than
that for water or rail transportation, according to the plan,
whose goals are to be met in 1865. There is to be a sixfold
increase in air passenger traffic in the seven-vear period.

Part of the program will be accomplished by providing
better service, especially with jets. As a result some ninety
airports will have to be built or rebuilt in Russia before
1965,

-] ] o

The same plan calls for an inerease in aluminum produc-
tion by 150 percent over 1958, It also calls for increased
research and development, particularly in areas that show
promise of immediate results. The areas named include:
nuclear reactors, cosmic rays, and semiconductors. Chem-
ists were told to concentrate on new synthetic materials.

o o [}

In their technical literature, the Russians indicate they
are giving some thought to aircraft that fly at Mach 5, which
is at least 1.5 higher than the B-70.

To achieve these higher speeds the Russians are talking
of new cooling techniques to handle higher engine tem-
peratures. They mention ceramic refractory materials as one
possibility, though they admit in the same sentence that
the materials are giving them problems because of brittle-
ness.

Another idea they are kicking around is combining tur-
bojet and ramjet engines. The turbojet would be used for
takeoff purposes, and the ramjet would kick in when the
aircraft was flving fast enough to feed it ram air—Exp
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AIRPOWER in the news

Claude Witze

s SENIOR EDITOR

Have We Learned Anything?

Wasamveroxn, D. C.

One of the most discouraging events of 1958 took place
in early December when President Eisenhower was quizzed
at a press conference about reports that the Russians have
an 8,700-mile-range ballistic missile and a nuclear-powered
airplane. Without debating the merits of this intelligence,
which has been done to death in the past few weeks, it
is important to point out that the White House reaction
does not indicate there has been any improvement in the
approach to our technological race with the Soviets,

The President said he would not try to refute anybody
who said the Reds have an improved ICBM. He indicated
he would try to refute anybody who said they have a
nuclear airplane. He did not say or indicate that he felt
such achievements, true or false, are of any major con-
cern to the United States.

There are a lot of competent people around this town
who feel it is very foolish to deny reports of this tvpe,
if only on the basis of what the Russians have done in
the past few years to prove they are not a nation of be-
nighted peasants.

It is true that we have fired an Atlas ICBM over its
full range (see page 78) and that the range can be in-
ereased. It is true that we have looked upon the nuclear
airplane as a technological must but also as a vehicle with
severe drawbacks in the military service. Because the
Administration has consistently favored today's hardware
over advances in more basic technology, the nuclear air-
plane has not received the emphasis it undoubtedly has
received in Russia.

The appalling thing about our reaction to the reported
Russian advances is the otter lack of any sense of urgency
about our own programs. What this has led to has been
suceinetly summarized by William Leavitt in this issue of
Srace Dicest (page 60). It is not an encouraging picture,
despite the increased interest of the American people who
were jolted by Sputnik and may be jolted again by a
Soviet nuclear airplane.

At this writing President Eisenhower still is on the
record for promising that the Defense Department will
have a new Directorate of Research and Engineering and
the vacancy persists. The longer it stayvs open, the greater
is the possibility that a second-rate man, not a frst-rate
one, will get the assignment.

It is impossible to find any excuse for this delay except
the common one that no first-rate man will take the job
after looking at the complex table of organization over
which he might not have any clear cut control.

Meanwhile, despite all the love and kisses that are dis-
plaved in public between the Army, the National Aero-
nautics and Space Administration, the Air Force, and the
Pentagon's Advanced Research Projects Agency, the in-
evitable conflicts persist. ARPA has announced its Project
Discoverer satellite program, which is part of the old
USAF Sentry schedule with a new name and a few altera-
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tions in the vehicles. It also has drawn up a budget for
fiscal 1960. At the same time there appears, here and
there in the public prints, the word of some nosey re-
porter who wants to know whether ARPA will be per-
mitted to exist through much of calendar 1959,

From where we sit, it appears that ARPA, being older
and not requiring its own technological laboratories, has
jumped into a void left, for the moment, by NASA. The
new space agency is only three months old, and it cannot
be accused of sitting around idle in that time. But it also
is true that competent staff members are not easy to find,
and T. Keith Glennan, the administrator, must do a lot
of persuading to attract top talent to his agency.

In its first major procurement action, NASA has turned
to the Rocketdyne Division of North American for devel-
opment of a 1.5 million-pound-thrust engine to be capable
of launching manned satellites.

It is significant that on the day the award was an-
nounced, the fifty-fifth anniversary of Kitty Hawk, Mr.
Glennan himself declared that “we need more clearly to
define our national programs, both military and civilian,
in the space field.”

He also told the Wright Day dinner here that “the
Russians know what they are doing” and we must make
sure we know what we want to do.

Somehow, it is highly likely that Congress is going to
Iook at the situation and do something about it. In this
contest the conservative bettors will put their money on
NASA and Mr, Glennan, His agency is a creation of Con-
gress, set up with strong support from the White House,
where Dr. James Killian—a close friend of Glennan's—sits
at the right hand of the President. Also, NASA was
fathered in the legislative sense by Lyndon Johnson, the
Texas Senator, who is both intelligent and powerful. Hay-
ing put Mr. Glennan in this spot, the Senator will find
it difficult to do anvthing but support him in what he
needs, be it men, money, facilities, or shootin® hardware.

It is at this point that we come back to the attitude
of the Administration. NASA said it needed the men and
facilities at the Army's Ballistic Missile Agency in Hunts-
ville, Ala. After a bewildering and hvsterical period of
screaming by Army partisans there was no executive de-
cision to support NASA or not support it, There was an
“agreement” that pleased the White House and led the
Washington Post to make the cutting editorial comment
we have reprinted in this issue on page 28.

Most annoying to friends of airpower is the continued
lack of constructive action to give the Air Force a sub-
stantial jump in the direction it should be going. USAF
still needs a program looking toward the conquest of outer
space, and this means a military reconnaissance satellite
should go up as soon as possible, USAF needs an anti-
ballistic-missile missile, It needs missiles to defend its
bombers and the fastest possible progress in the field of
an air-launched TRBM.

The big question is, can we overcome the administra-

(Continued on page 19)
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Iinterior view of moblle teleprinter centar

Kleinschmidt super-speed teletypewriters provide world’'s
fastest printed combat communications for the U.S. Army!

Taking the jolts and jars of movement by air in
stride, the new Kleinschmidt telecommunications
units handle printed messages at speeds up to 730
words a minute! Using these machines, developed
in cooperation with the U. 5. Army Signal Corps,
information on enemy movements could move
accurately and rapidly to friendly units widely

dispersed under nuclear battlefield conditions. In
recognition of Kleinschmidt's high standards of
quality, equipment produced for the U. 5. Army
is manufactured under the Reduced Inspection
Quality Assurance Plan. Today, the advanced
commercial application of electronic communi-
cations is unlimited.

KLEINSCHMIDTCo

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



2,000 watts

of power...
2,000 miles up

Hoffman solar cells—lasting thousands of years—convert sunlight into electricity

to supply power for satellites and space vehicles during entire orbital life.

How much electrical power do you need to run a satellite's transmitter or instrumen-
tation system, or furnish operating power for a manned space station? 5 milliwatts?
2,000 watts? Whatever power you'll need up there—out of reach of conventional
energy sources—you'll be able to get...direct from the sun!

Solar energy converters, capable of delivering 2,000 watts or more, are now feasible
as power sources for inaccessible and remote places.

Hoffman silicon solar cells, used in these converters, are the most practical and effi-
cient means yet developed for converting solar energy into electricity. Already proved
in the U. S, Navy’s Vanguard satellite, Hoffman solar cells will continue to power its
radio transmitter as long as it orbits the earth.

Hoffman Eleciromcs

CORPORAT

HOFFMAN LABORATORIES DIVISION [ 3740 South Grand Avenue, Los Ang
Missile Support prment - Radar - measures « N
Semiconductor Ap) ment - Weapons Systes
For more information, write Dept. 10, Hoffman Laboratories.
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AIRPOWER IN THE NEWS

COMNTINUED

tive block to achievement of these things? And if it is

to be done under the over-all supervision of a Defense

Department research directorate, will that office by bossed
by & competent staff?

Congress and the Pentagon

By this time the daily press and the weekly commentators
are grinding out their usual conjectures and predictions
about the new congressional year. We do not have the ad-
vantage of knowing as this issue of A Fonce goes to press
what views on legislation have been expressed by the Presi-
dent. Also lacking is the atmosphere that will be created by
all those new faces on Capitol Hill. As pointed ont last
month, it is perfectly clear that there are going to be some
changes made, almost all them traceable to what happened
at the voting machines early in November.

It can be reported that the Department of Defense
worked up a legislative program for the Eighty-sixth Con-
gress that included 138 items. The White House was given
a chance to express an opinion about the proposals and on
the basis of that advice the list was cut to seventv-three
items,

Even earlier, several pieces of legislation requested by
the Air Force had been rejected in the Pentagon. These
included action to catch up with a couple of meritorious
recommendations of the Cordiner Committee and the den-
tal care bill.

OF the seventy-three topics on the Defense Department
program for Congress, seventeen are of major importance
and the Air Force has a strong interest in their fate. One
of the prime efforts will be to effect amendment of the
Reserve Officers Personnel Act of 1954, Changes consid-
ered vital to improvement of the Reserve Forces have been
held up by the Defense Department, but the Air Force
Association as told at its Convention last September that
the legislative package will be ready for the Eighty-sixth
Congress. The House Armed Scrvices Committee is pre-
pared to hold hearings on the proposals. The legislation will
seek to ensure that Reserve officers are promoted under a
system that is as similar as possible to the one used for
Regular officers. It alse will trv to establish more uni-
formity among the armed services in their administration
of Reservists.

Reservists on active duty will have their status improved
if Congress acts favorably on a bill designed to make the
service more attractive bevond the obligated tour of duty.
The proposal would make contracts mandatory for officers
after the first two vears of service but eliminate the present
one-half month's pay For these first two vears. On completing
his contract, a Reserve officer would receive two months’
basic payv for each vear served under the contract, whether
or not his release is involuntary. Under present law, he gets
one-half of one month's basic pav for each month served
but nothing if he sheds his uniform at his own request.

If the Reserve officer, giving satisfactory service, is
dropped involuntarily during the contract, the new pro-
posal would provide two months® basic pay and allowances
for each vear he served under the contract. Under the
present law he can get only ene-half of one month’s basic
pay for each yvear served or one month's basic pay and
allowances for each vear of the uncompleted contract, but
not both,

Oflicers presently on duty are not forgotten; there is pro-
vision for the transition to a new svstem. 1f they would be
eligible for a contract under the new law and are RIF'ed,
those who have more than ten years’ active duty would get
two months’ basic pay for time beyond the ten-year mark.
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New faces bot old issues will dominate 86th Congress.

Finally, the proposed law would provide that if a Reserve
officer has given satisfactory commissioned service for four-
teen vears he will receive a Regular commission, be released
with readjustment pay, or given a contract that will carry
him to eligibility for retirement.

Legislation of major interest to Regular officers has been
prepared by the Secretary of Defense. The object is to get
more uniformity in the promotion systems used by the three
services. The Eighty-fifth Congress considered a related
proposal that contained a number of elauses having appli-
cation onlv in the Navy and Marine Corps.

The Career Management Plan proposed now has these
features:

® Ability would be given greater weight as a eriterion
for promotion. The bill would permit choice of five percent
of new officers from a group junior to those in the primary
list being considered, It would provide selection for pro-
motion to permanent grades above caplain in the Army and
Air Force on a “best gqualified” basis.

& Hegular officers who have failed twice to win promo-
tion to the permanent grade of colonel (captain in the
Navy) or brigadier general (rear admiral) could be invel-
untirily retired.

® [t would establish for oll services minimum uniform
periods of service in grade for eligibility for permanent pro-
motion to the grades of first lieutenant through colonel.

® It would provide various administrative procedures
for selection boards.

® It would provide other miscellaneous provisions rela-
tive to officer severance pay and retirement of certain Navy
and Marine Corps officers,

Failure of the last Congress to extend the Capehart
housing program left the Air Force with a continued prob-
lem in this area. The new session is expected to get a re-
quest for extension of the Armed Services Mortgage Insur-
ance program for another one or two vears. Other housing
amendments probably will be added.

Both the Air Force and its industry suppliers favor a hill
that would guarantee contractors’ protection when they face
unusual haeards inperformance of their work for the gov-
ernment. Proposed legislation would anthorize the Defense

(Continued on follmecing page)
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AIRPOWER IN THE NEWS

Department to pay contractors for their claims in this area
only to the extent that compensation is not realized from
insurance or other sources. The authority would last until
the end of 1968.

Some contractors are known to hesitate about accepting
obligations that involve possible accidents that would re-
sult, or could result, in huge liabilities and losses. Supply
and eonstruction in the areas of atomic energy weapons,
missiles, and special propellants are examples of this kind
of hazard. There is a limit on the extent of commercial
protection a contractor can buy; the proposed bill would
restrict the government’s obligation to all parties to $300
million for each incident.

Basic USAF Arithmetic Lesson

In the public’ discussions now getting under way over
how the military budget pie will be sliced, our readers will
bump into the annual confusion over USAF's wing strength.
It is the purpose of these paragraphs to provide the funda-
mental figures needed for intelligent discussion,

For background, it serves no purpose to recall anything
beyvond 1953, when Gen. Hoyt 8. Vandenberg laid his career
on the line to plead for strength of 143 wings. He didn’t get
it, but a 137-wing structure was set up on authority of the
Joint Chiefs of Staff. The threat has not declined since
then, but all other curves continue to go down,

Here is a breakdown of USAF combat wings, by com-
mand, It shows the wing structure for fiscal years 1958 and
1859. FY '59 will end on June 30, 1958.

Wing Strength End of FY '58 End of FY 59
Sirategic Air Command 44 43
Tactical Air Command 45 35
Air Defense Command 28 7

n 08

It is not easy to find any authoritative prediction about
where we are going from 105 wings, which is thirty-two
fewer than the JCS approved back in 1953, If you want an
educated guess, a future Air Force of about eighty wings
appears possible,

Meanwhile, there is a further breakdown of the 105-
wing structure that may be good for vour local record:
Commond Aireraft Category Wings

SAC B-32 heavy bomber 1

B-47 medium bomber
RE-47 medium reconnai 3
Light reconnoissanca

TAC F-100 tactical fighter
B-64, B-57 ractical bombers
Light bamber
Treop carrier C-124
¥ *C-130
L o c"lza
Tactical missile

Hﬁluuusnuﬁﬁ#

ADC Fighter-interceptors

On the subject of manpower, USAF at present has
863,800 personnel and it will be cut by next June 30 to
850,000, There is a law placing a ceiling of 500,000 on the
Air Foree's rolls, but it is corrently suspended and action is
needed by the Eighty-sixth Congress to keep it in suspen-

S101L.

0

CONTINUED

When vou are talking about USAF strength in terms of
wings, keep it in mind that the number of aircraft and the
number of men in a wing is determined by operational re-
quirements, Thus, a typical fighter wing consists of seventy-
five airplanes and 1400 persons. A heavy bombardment
wing has only thirty aircraft, but it takes 3,600 men to
keep ‘em flving.

Questions and Answers

Aside from routine studies of the budget, the Eighty-
sixth Congress will hold hearings on a number of other
subjects of mterest to the Air Force, So far as we know,
mast of the topics are well-chewed bones, but there is no
denying there will be a scrap of meat found here and
there. Congressional hearings are not evil things, but they
get abused once in a while. When they are abused there
is a rash of unfair headlines and a lot of stuff that comes
from irresponsible or vested interest sources gets into
the record. Usually, it is impossible to get it out.

One subject that illustrates this point is the new Air
Force Academy in Colorado Springs that created a flurry
last summer. Now' the General Accounting Office is wind-
ing up an eight-month study of the expenditure of academy
funds that was undertaken for the House Appropriations
Committee. It will go into some of the subjects discussed
last vear and, while it may restore balance to the picture,
it will include criticism. Areas in which brickbats will Ay
probably include the design of the buildings, architectural
expense, charging of costs, and the final price as compared
to the estimates.

There has been no end to the probes into the Military
Air Transport Service, and there is no sign there will be
an end, This is a subject that attracts the attention of
several congressional committees, some of them goaded
by the ecommercial carriers. The airlines, facing continued
and more stringent financial problems, cannot be expected
to turn down the heat. Since MATS was taken over by
Lt. Gen. William H. Tunner, he has held meetings with
representatives of some airlines in an effort to show how
much we need both military and commercial transport
services. Nevertheless, it is expected that new efforts will
be made to cut down on MATS, build up contract services,
It will be interesting to see how far this effort gets if
Berlin continues to stand on the brink of ancther trans-
portation crisis.

Already under way is a congressional probe of USAF
contracting practices. There are sounds of high interest
in cost-plus-fixed-fee agreements, negotiated contracts and
a few other features that are of major concern to the
aircraft and electronics industries.

In this general area one of the big headline-getters
will be an inquiry into USAF's Ballistic Missile Division
and its relationships with Ramo-Wooldridge Corp., which
was hired to manage the ICBM and IRBM programs. This
company has been immensely successful and success is
a hard thing to achieve without making somebody else
unhappy.

There are a number of other subjects slated for scrutiny,
One is the entire defense concept, under which we are
supporting both area and point defense weapons. On the
antimissile missile there is skepticism about this system
of charging the Air Force with the task of locating an
enemy ICBM and having the Army find out how to knock
it down. There will be an effort to find somebody who
denies we need more airlift, but a new study made for
the Joint Chiefs of Staff should carry a lot of weight as
soon as its conclusions are known.—Exp
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AEROJET

for gunfire control

INFRARED FOR THE F-104

MNighttime capability for the Lockheed F-104 Starfighter is achieved with an Aergjet IR fire
control system. A product of our Avionics Division at Azusa, California, it is the only equipment of this
type in operation today. Aerojet's Avionics Division constitutes the nation's largest

engineering group devoted to research, development, and manufacture of infrared systems.

AEROJET-GENERAL CORP?

A SUBSIDIARY OF THE GENERAL TIRE AND RUBBER COMPANY




MISSILES

THE

WORLD CONGRESS OF FLIGHT

APRIL 1219, 1959 —LAS VEGAS, NEVADA

Sponsored by
THE AIR FORCE ASSOCIATION

In Cooperation With:

Am TuaNsroRT ASSOCIATION oF AMERICA NATION AL AERONAUTIC ASSOCIATION Space Envcamion FouspaTion

Fricur Sarvery Fouxpatiox Natioxan Business Ameusrt ASSoOIaTIoN EigctrRoxic Inpustnies ASSOCIATION

The WORLD CONGRESS OF FLIGHT will combine conferences and forums, outdoor displays
and indoor exhibits, air and ground demonstrations, private meetings and personalized consulta-
tions—each concerning the latest vehicles of Flight and their supporting equipment.

Included in the program will be the Fourth Annual Jet Age Conference of the Air Force
Association. Attendance will be by invitation only.

l.i..i.l'il.l'i'--.'llliitliiliifiillillii

PARTICIPATING ORGANIZATIONS

The following organizations are among those who have scheduled meetings in L:-ra Fegas
ar l‘nfumrb}' L-‘!“_"_!ﬁ; so s to participate in the WORLD CONGRESS OF FLIGHT, or will

conduct aetivities in conjunction with this event,

Advaneced Research Projeets Ageney,
Department of Defense

Presentation
Air Line Pilots Association,
International
Air Materiel Command., USAF

Information Center

Air Research and Development
Command, USAF

Information Center

Air Reserve Forces Policy
Committes

Spring Meeting
Air Transport Associntion of
Americn
Chief Pilats Meeting and Airline Opera.
tions Conference
Federal Avintion Agency

Information Center

Fédération Aeronautique
Internationale

Flight Safety Foundation
International Flight Safety Symposinm
Information Center
Industrial Associate Companies of the
Air Force Association
Link Foundation

National Aeronanties and Space
Administration

Information Center

National Acronautic Association
Board Meeting
National Association of State Aviation
Officinls
Board Meeting

Nationanl Business Aireraft Association
Board Meeting

National Pilots Association
Symposium on Efficient Use af Airspace

Reserve Officers Association
Air Foree Affairs Commirtes Meating

Scientifie Advisory Board of the Air
Foree

Spring Meeting

Small Business Administration
Information Center
Space Education Foundation

Nutional Conference of State Education
Leaders

United States Office of Education,
Department of Health, Education &
Welfare

University Aviation Association

West Coast Electronie Monufacturers
Association

Board Meeting

FOR INFORMATION AND TO RESERVE EXHIBIT SPACE, WRITE OR CALL

Washington Office:
324 Mills Building
Wachington 6, D.C.
STerling 3-2300

22

New York Office:
18 Enst 41: Street
New York 17, N.Y.
MUrray Hill 5-7633

West Coast Office:
612 5, Flower Sireet

MAdison #3201

General Petralenm Building

Lo Angeles 17, Calif.

Enropean Office:

12 rue Buoissy d’Anglas
Paris feme, France
Anjon 38-67

AlR FORCE Mogazine » January 1959



American Machine & Foundry, which holds a contract
for the design and development of a launching system
for the Titan intercontinental ballistic missile, has released
artist’s drawings of an underground launching system to
be built at Vandenberg AFB, near Lompoe, Calif. The
missile will rest on an elevator inside a steel Framework
embedded in the ground and will be raised to ground level
for launching. The system is designed to eliminate the
overhead gantries used in launchings at Cape Canaveral
and for static missile tests.

December honors:

Dr. John Francis Victory, Assistant to the Administrator
of the National Aeronautics and Space Administration, was
awarded the Wright Brothers Memorial Trophy at the
annual Wright Day Dinner of the Aero Club of Washing-
ton on December 17. Dr. Victory, first employvee of the
NACA when it was established in 1915 and a leading
figure in aeronautics, was awarded the NACA's Distin-
guished Service Medal in August of last year.

The Wright Brothers Trophy was established in 1948
to honor significant public service to aviation in the US,
Earlier recipients: William F. Durand, Charles A. Lind-
bergh. Grover Loening, Jerome Hunsaker, James Doolittle,
Carl Hinshaw, Theodore von Karman, Hugh Dryden,
Edward Warner, and Stuart Symington,

The award committee includes heads of the National
Aeronautics and Space Administration, Institute of the
Aeronautical Sciences, Aircraft Industries Association, Air
Transport Association, Aviation Writers Association, and
the Aero Club of Washington, in consultation with the
president of the National Aeronautic Association.

The 1958 Frank G. Brewer Trophy for outstanding con-
tributions to aviation education was awarded to Dr. Evan
Evans al a National Aeronautic Association awards lunch-
eon in Washington in December. Dr. Evans, Executive
Director of the National Aviation Education Council, has
been an educator for forty vears, specializing in aviation
education and training for more than sixteen vears. The
Brewer Trophy winner is selected annually by a committee
appointed by the president of the National Aeronautic
Asszociation.

Maj. Gen. Edward P. Curtis, Special Assistant to the
President for Aviation Facilities Planning in 1957, has re-
ceived the Collier Trophy award for 1957 from President
Eisenhower at a White House ceremony. General Curtis’
Aviation Facilities Planning report on the problems in-
volved in the use of air space in the jet age-led the way
to reorganization of the nation's air agencies into the new
Federal Aviation Agency.

General Curtis, AFA's “Aviation Man of the Year” in
1957, was a World War | pilot and was Gen. Carl Spaatz's
chief of staff during World War I1. He is a major general
in the USAF Reserve and a vice president of Eastman
Kodak Co. in Rochester, N. Y.

The Collier Trophy, established in 1911 to honor the
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USAF Chicf of Staff Gen. Thomas D. White at the site
of the first British Thor IRBM unit, the 77th Strategic
Missile Squadron. Feltwell, England. From left, Maj. Gen.
W. H. Blanchard, Commander, Tth Air Division; General
White; Air Viee Marshal K. B. B. Cross, Commander, 3d
RAF Group; Group Capt. Andrew William (hidden), Com-
mander of the 77th; and Col. William Delahay, chiefl of
USAF technical group for the missile agreement. at Feliwell.

greatest practical achievement in American aviation, is
presented annually by a committee appointed by the presi-
dent of the National Aeronautic Association, including
representatives of the major aviation industries, agencies,
and associations.

A series of three meetings is scheduled in Washington,
Chicago, and Los Angeles between January 8§ and 16 to
instruct Department of Defense suppliers in the use of
new procedures to be used in selection of spare parts for
all equipment delivered to DOD after the first of the vear.
The four military services have cooperated with the Na-
tional Security Industrial Association, the Electronics In-
dustries Association, and the Aircraft Industries Associa-
tion for the past three yvears in a study to update the spare
parts buving methods of DOD,

The new technical documentation, considered by in-
dustry as one of the most significant advances in the field,
will replace with one standard method the present diverse
methods of techunical documentation required for DOD
parts selection.

The Washington seminar will be held on January 8
and 9 at the Shoreham Hotel: the Chicago meeting on

(Continued on following page)
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FLIGHT LINES

Jonmary 12 and 13 at the Sherman: and the Los Angeles
one on January 15 and 16 at the Alexandria Hotel,

The Hiller X-18 Propelloplane was rolled out by the
USAF and Hiller Aircraft Corp. on December 8 at Moffett
Field, Calif, The sixteen-and-a-half-ton tilt-wing research
vertical takeolf and landing craft is also capable of short
takeoll and landing or conventional operation, depending
on the length of runway available.

The X-18 has been under development by Hiller since
1956. An eight-foot model was tested for six months in
1957 in the NACA wind tunnel at Langley Field, Va.
It will begin flight tests early this year and will be tested
by the USAF this spring at Edwards AFB, Calif.

The Propelloplane uses two Allison T-40 turboprop en-
gines plus a 3,400-pound-thrust Westinghouse J-34 turbo-

The X-18, Hiller tilt-wing research tramsport, rolls out,
with its wings in the ninety-degree position, for YTOL.

The GAM-72 decoy missile, developed and manufacturcd
by MecDonnell Aireraft, has been sueeessfully lnunched from
B-47 and B-32 bombers of the Strategic Air Command. The
OQuail, powered by a GE J-85 engine, has n recovery para-
chute, =0 that it ean be reosed for further flight tests,

jet For control of pitch in hover or transitional flight.
Stanley Hiller Jr., president of Hiller, believes that the
conversion of our entire air transportation to VIOL will
be gradual but is only a matter of time,

Northrop Aircraft has received a production order from
the USAF for T-38 supersonic trainer airplanes. The light-
weight twin-jet trainer, designed to match the high-per-
formance characteristics of combat craft of the 1960-1970
period, s programmed for use by ATC. The first of four
servies-test T-38s is now readying for its initial flight.

24

CONTIMUED

The President’s promotion list for November 1958:

To temporary brigadier general, USAF:

Loren G. McCollom, Deputy Comdr for Programming,
Air Defense Systems Division, ARDC, Laurence Hanscom
Field, Mass.; Robert H. Curtin, Deputy Director of In-
stallations, DCS5/0, Hg. USAF; Joseph T. Kingsley, Jr.,
Chief of Staff, AMC, Wright-Patterson AFB, Ohio; Wil-
liam E. Creer, Comdyr, 801st Air Division, SAC, Lockbourne
AFB, Ohio; Joseph H. Moore, Chief of Staff, 9th AF, TAC,
Shaw AFB, 5. C.: Eugene B. LeBailly, Deputy Director,
OIS, Hg. USAF; Jerry D. Page, DCS/0, ATC, Randolph
AFB, Tex.; Stephen D. McElroy, Chief of Staff, Air Force
Academy, Colo.; Ariel W. Nielsen. Comdr, 201st Air Di-
vision, SAC, Forbes AFB, Kan.; John C. McCawley, Chief,
Manpower Division, AMC, Wright-Patterson AFB, Ohio;
Benjamin G, Helzman, Comdr, AFOSR, ARDC, Wash.,
D. C.; Richard L. Bohannon, Surgeon, 5th AF, PAF, APO
925, San Francisco, Calif; James G. Moore, Surgeon, ATC,
Randolph AFB, Tex.; Edward J. Hopkins, Comdr, AF Ac-
coumting and Finance Center, Denver, Colo.; Frank W.
Gillespie, Comdr, 31st Air Division {Defense), ADC, Snel-
ling AF Station, Minn.; Frederick R. Terrell, Comdr, G4th
Air Division, ADC, APO 862, N. Y.;: Norman L. Peterson,
Deputy Comdr, Air Weather Service, MATS, Scott AFE,
11L.; Charles E. Jung, Deputy Comdr, Oklahoma City AMA,
AMC, Tinker AFB, Okla.: Richard P. Klocke. Comdr,
B900th Security Wg, USAF Security Service; Neil D. Van
Sickle, Asst Chief of Staff, US-Taiwan Defense Command,
APO 63, San Francisco, Calif.; Robert F. Worden, Deputy
Director for Policy, DCS5/P&P, USAF; Robert G. Ruegg,
Director of Procurement and Production, DCS/M, Hgq.
USAF.

To temporary major general, USAF:

Mopody R. Tidwell, Jr., Judge Advocate General, AMC,
Wright-Patterson AFB, Ohio; Leo P. Dahl, Comptroller,
AMC, Wright-Patterson AFB, Ohio; James §. Cathroe,
Assistant for Dental Services, Office of the Surgeon Gen-
eral, Hq. USAF: Elvin 8. Ligon, Jr., Comdr, 3500th Re-
cruiting Wg, ATC, Wright-Patterson AFB, Ohio; John M.
Reynolds, Comdr, 93d Bomb Wg (Heavy), SAC, Castle
AFB, Calif.; Robert A. Breitweiser, Director of Intelli-
gence, ]-2, Office of the Joint Chiefs of Staff, Hg, USAF;
Fred M. Dean, Comdr, Air Task Force 13, 13th AF,
PAF, APO 63, San Francisco, Calif.; Cecil H. Childre,
Director of Operations and Training, TAC, Langley AFB,
Va.; Hewitt T, Wheless, Director of Plans, DCS/P&P, Hq.
USAF; William K. Martin, Comdr, 72d Bomb W'g
{(Heavy), SAC, APO 845 N. Y.; William E. Eubank, Jr.,
Comdr, 4310th Air Division, SAC, APO 30, N. Y.

STAFF CHANGES . . . Brig. Gen. Frederic H. Miller,
who was Director of Materiel Programs, DCS/M, Haq.
USAF, is now Deputy Director of Supply and Services
in the same office. . . . Brig. Gen. Stephen D. McElroy,
Chief of Staff, Air Force Academy, Colo., will succeed
Maj. Gen. Walter Agee as Comdr, CAP, B{)]Iing AFER,
Wash., D. C. . . . Brig. Gen. Robert F. Worden, former
Deputy Director for Policy, DCS5/Plans and Programs,
Hq. USAF, has become Deputy Director, J-3 (Plans and
Policy), the Joint Staff. Also assigned to the Joint Staff,
as Deputy Director, J-4 (Logistics), is Brig. Gen. Robert
G. Ruegg, former Director of Procurement and Production,
DCS/M, Hg. USAF.

Brig. Gen. Sam Maddux, Inspector General, ATC, Ran-
dolph AFB, Tex., has become DCS/Flying Training, ATC.
The new DCS/Technical Training, ATC, is Brig. Gen.
Jerry D. Page, who had been DCS/0, ATC, Randelph
AFB, Tex.—Exp
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what is

A energy?

A match burning?
A golar flara?

Is energy really conserved or werse
Joule, Helmholtz, Mayver and Max-
well only partly right ?

Is the Phoenix concept of eyclical
energy valid?

An accurate definition of energy
is important to Allison because
energy conversion is our business-
and we have a deep and continuing
interest in energy in all its forms,

Bagictoour business is an intimate
knowledge of every form of energy
=solar, nuclear, thermal, chemical,
mass, magnetic, electrical, mechan-
ical and radiant. We search for
this knowledge to increase the
effectiveness with which we accom-
plish our mission - exploring the
needs of present and future flight
and space propulsion systems.

LISON

<" Division of General Motors,
Indianapolis, Indiana




1959 CONVENTION

MIAMI

Plan NOW To Attend . . .

AIR FORCE ASSOCIATION'S

AND

AEROSPACE
PANORAMA

BEACH, FLORIDA

A s vou shovel the winter snow

away from the front door, now is the
time to make plans for AFA's 1959
annual National Convention and Aero-
space Panorama, which will be held
in sunny Florida, at world-famous
Miami Beach, September 3-8, One
look at the picture of the palm trees
will make you want to head for the
Convention six months early.

During World War II, thousands of
Air Force personnel received their
training at Miami Beach. The AFA
Convention will offer a good oppor-
tunity to return to the Beach for a
little “hut-two-three-four” reminiscing.
Few will recognize much of the Miami

SEPTEMBER 3-4-5-6

Beach of the 1940s. Hundreds of
ultra-modern hotels have been con-
structed from one end of the Beach
to the other since the war. In fact,
only two of the twenty hotels that
AFA will use for the Convention ex-
isted during the war.

The February issue of Amm Fonce
Magazine will carry a form for use in
reserving hotel accommodations for
the 1859 Convention. AFA’s Housing
Bureau will open February 2, and res-
ervations will be confirmed beginning
on that date. No reservations should be
requested until the address of the
Housing Bureau is announced and the
official reservation forms are available,
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VIEWS

& COMMENTS

Defense, Not Economy, Must Come First

F President Eisenhower, as reported, is going over de-

tails of the proposed military budget for fiscal 1960
with a view to lopping off about $3 billion from a total
of almost §42 billion, he should be ready to give a Ffull
accounting,

There has been evidence of some waste, mismanage-
ment, and duplication from time to time and if this can
be eliminated it will be all to the good. But in times of
amazing seientific discoveries and sudden technological
breakthroughs, there is no escaping the continuous spiral
in defense costs. A World War II submarine cost §4 mil-
lion, but an atomic submarine costs $45 million. As long
as our world commitments remain what they are and
there is no progress toward world disarmament, the United
States is going to have to pay a large sum for military
security,

American citizens have shown that they do not be-
grudge paving what is reallv needed for national defense.
They do not want defense cuts made just becanse some-
ome has passed the word that a showing in ECOnomy
would be a mighty fine thing right now for the Adminis-
tration. They remember the Johnson, Rockefeller, and
Gaither reports which cited imperative defense needs that
could be met only by rising expenditures: Cabinet mem-
bers and Pentagon officials, including Secretary of De-
fense Neil McElroy, had said during recent months that
rising defense costs might be expected.

How does it happen now, with the world situation no
better, that the Administration can speak of something
like a seven percent cut? A lot of people would like to
know the answer. Is there to be some temporizing with

the national safety? If so, the people are entitled to know
what risks are to be taken and why. President Eisenhower,
who won office largely because of his reputation as a man
who was an expert in all military matters, should be able
to give the answers on these and similar questions. He
can no longer expect that the people will take anvthing
he says as gospel. He must back up words with evidence.

This will be the first time that the President has taken
a personal interest in military budget details. He directs
that every missile item to be drﬁ]:rpc:r] or retained must
come before him for personal decision, That will be fine,
but the question arises why he did not dig into the mis-
siles mess a vear ago. Service rivalries. favored industrial-
ists, unnecessary duplication, and mismanagement have
had a hevday here,

If Mr. Eisenhower can remedy the situation and lead
the way in showing how to improve research and engi-
neering to a point where, once a project is embarked
upon, a superior product will emerge, he will make a
major contribution. It is in this feld that improvements
are badly needed. As new weapons become costlier and
the time lag from the idea to the finished produet be-
comes more important, basic research in the right direc-
tion assumes paramount importance.

Mr. Eisenhower once expressed himself in a forthright
way on military economies. He said: “I have seen unwise
military cuts before. I have seen the terrible consequences.
I am determined to do all T can to see that we do not
follow that foolhardy road again.” It is to be hoped that
he still adheres to that philosophv.—=The 5t. Louis Post
Dispatch, Nocember 20, 1958,

What Means This ‘Fully Cooperative'?

NDER this somewhat cuphemistic label the Army and
the new National Aeronautics and Space Adminis-
tration have suppressed, if they have not ended, their
intramural serap over control of the Army Ballistic Missile
Agency at Huntsville, Ala. Dr. T. Keith Glennan, head
of the civiliin NASA, understandably could not wholly
conceal his misgivings about the compromise. The ar-
rangement calls for Maj. Gen. John B. Medaris, as head
of the Armyv Ordnance Missile Command, to decide how
much of the Huntsville facility’s time and staff will be
available for civilian research and development. In de-
ciding, he is to be “fully cooperative,” but military require-
ments as he sees them elearly are to have first call. On
the other hand. the Army Jet Propulsion Laboratory at
Pasadena will be placed under NASA's control, with
NASA to decide how much of this facility to release for
military wark,
This compromise seems to get away from one of the
28

basic concepts of the reorganization of space and missile
research undertaken earlier this year—a reorganization
that called for choices among military and civilian projects
to be made at a higher level, with both sides represented
in the decision. Army resistance to NASA’s bid for con-
trol of the Huntsville agency apparently was so strong
that this concept could not be maintained in the wvital
initial test of the new scheme's workability,

Just how much substance has been lost along with the
form of improved administration remains to be seen, For
the moment, at least, the most depressing aspect of the
affair is President Eisenhower’s seeming detachment and
evident avoidance of a clean-cut decision. “I am gratified,”
the Chief Executive felt it sufficient to say, “that the De-
partment of Defense and National Aeronautics and Space
Administration have reached agreements, . . .*

Who's running this government, anyway?—The Wash-
ington Post and Times Herald, December 5, 1955.
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Time, Money, and Professionalism

The complex job tomorrow’s Air Force officers will take
on was emphasized pointedly in the recent speech of
USAF Vice Chief of Staff, Gen. Curtis LeMay, in his
Wright Memorial Lecture delivered to the officers and
eadets of the Air Force Academy in mid-December. Ex-
cerpls follow:

IN WORLD Wars I and II, time and distance had not
vet been compressed into the small eapsule they are
today. As a result, the small corps of military professionals
we had in those days had the time to train amateurs. . . .
The situation today—and even more so in the future—will
not be the same. Each of us—every officer and every
airman must be a professional. When an emergency oceurs,
there will be no Hme to train the amateur, Survival will
depend upon the professional force we have in being,
The initial phase will be the decisive phase. If our equip-
ment . . . skills and . . . leadership are first rate, we will
survive and only then,

Another reason we need professionals in the military
service today . . . can be simply stated in one word—
money. You have undoubtedly heard that approximately

fifty cents of every tax dollar goes to national defense.
A substantial portion of the total defense budget—many
billions of dollars—is spent by the Air Force. This money
represents a large share of our national resource, and
spending it wisely is a tremendous responsibility. . . .

I cannot emphasize too strongly the critical reguire-
ment for first-rate brains and ability in modern weapons
engineering, operations, and management. There is no
question at all that we are today, and will be in the future,
a big business. . . . National security is the Air Force's
only product, and in this we are not permitted to have a
bad year, nor can our stock ever be allowed to drop. There
can be no margin for error in our operations, . . .

We need good decisions. The better trained and more
professional Air Force we have, the better will be the
decisions that result. This applies equally everywhere . . .
wherever men are called upon to reason and decide.
Wrong decisions, regardless of how and where they are
made, can mean wasted money, squandered time, and
perhaps loss of life. And lives, time, and money are precious
commodities, to the United States Air Force and to the
country.

The Commands that Count

NDER modern conditions it is impossible, even in

time of active war but to a much greater extent in
time of “cold war” or peace, to draw a sharp distinction
between planning and ecommand. During the second
World War, planning decisions were to a considerable
extent command decisions, since they established the con-
ditions under which field command would have to work
and determined the tools it would have available to work
with, With the coming of peace or cold war (whichever
term one prefers), planning became an even greater ele-
ment in command. Under combat conditions the field com-
manders necessarily make the major decisions; under non-
combat conditions, the responsibility necessarily falls to
the staffs. The essential questions cease to concern the
best utilization of organized troops in the field; they be-

come questions of the adoption of weapon systems, the
over-all utilization of manpower, the expansion of the
“reacliness” of one service at the expense of the “readiness”
of another. All these are staff, rather than command, de-
cisions. They are not taken in the heat of battle, but rather
in cool caleulation of what battle might at some unknown
future date require.

Yet they have the effect of command decisions. Those
who make or endorse the plans are in effect determining
the strategy both for peace and for the opening phases, at
least, of a Future war; they are giving the commands which
really eount.

—From Arms and the State, (Twentieth Century
Fund, New York, 84) by Walter Millis, with
Harry C. Mansfield and Harry Stein,

Answering a Letter from Moscow

What all of us need to understand about the enemy
we face is pointed up eloguently in the following excerpts,
the first from Gill Robb Wilson's editorial in the December
1958 issue of Flying, the second from Nikita Khrushchec's
remarks fo Senator Hubert Humphrey during the legis-
lator's recent visit to Russia,

HE Washington scene is vastly complicated, continually

under heavy pressures from sometimes very worthy in-
terests, But no interest or combination of interests is so
fundamental s the stature of the nation itself in relation
to the threat of conquest with which it is faced.

We must be first on the new frontiers and far foremost
in pioneering the techmologies that are the measures of
strength or weakness, This requires not onlvy scientific
achievement but political integrity, breadth of understand-
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ing from the schoolroom to the corridors of statecraft,
and intellectual courage in the highest places,

The penalty of failure is war—the murder of civilizations,
Unparalleled American strength on the frontiers of the
universe is the one power that can thwart war,

a8 L] a

You are lucky we are fighting you economically and not
by military means. We now have more A- and H-bombs
than we will ever need. We are ready to stop production
of new weapons and to dismantle some of those we have.

We have a missile with a range of 14,000 kilometers
[about 8,700 miles].

We have a bomb capable of a five-megaton blast which
is simple to construct and requires a minimum of fission-
able material,

(More Views and Comments on follawing page)
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Are the Soviets Increasing Their Defense Spending?

The terminology of Soviet economists differs fram those
of the West, and, according to one expert, veiled in the
recent Soviet economic forecasts was an indication that
the Russians are projecting a sixty percent increase in de-
fense expenditures. Paul W, Ward reported on this in the
Baltimore Sun, December 11, and we reprint his important
article here with special permission.

HILE the United States government struggles to

hold its future outlays close to current levels, the
Kremlin is projecting an increase of more than sixty per-
cent in its arms expenditures, Naum Jasny calculated
here today.

A Russian-born Washingtonian and one of the world’s
leading dissectors of Soviet statistics, Jasny based his
calculation on the ninety-six-page “theses” about “The
Development of the National Economy of the USSR for
1959-65" issued at Moscow in Premier Nikita S. Khrush-
chev’s name twenty-six days ago.

Besides deducing from the document that Soviet mili-
tary expenditures are “planned to grow” during the next
seven years at a rate “somewhat larger” than sixty percent,
Jasny said:

“As far as I am aware, this is the first time since the
first [1928] five-vear plan that at least a hint of Soviet
‘defense” expenditures has been included in a document
pertaining to a plan of longer duration than one vear.”

Jasny, a retived Agriculture Department employee whose
international standing as a scholar has just been under-
written in an Oxford University publication praising his
work, had some trouble making his deductive process clear
to persons less well versed than he in the intricacies of
Soviet economic theory and practice,

It is a process complicated, in addition, by a problem
in translation from Russian to English that appears to
have tripped translators of most of the versions of Khrush-
chev’s “theses” published to date in this country,

Their versions quote Khrushchev as saving:

“During the seven-year [1959 to 1965] period consump-
tion will increase by sixty to sixty-three percent.” But,
according to Jasny's translation, what Khrushchev said
was that “during the seven-vear period the consumption
Fund will increase by sixty to sixty-three percent.” And,
Jasny adds, the difference represented by inclusion of the
word “fund” is a major one.

For the phrase “consumption fund” has a very definite
meaning in Soviet economies and does not mean “personal
consumption,” Jasny explains, bulwarking the assertion
with citations from such recent Soviet publications as the
Dictionary-Handbook of Social-Economic Statistics and
I. A, Gosulov's Economic Statistics.

“Especially since Khrushchev's statement is in the sec-
tion of his “theses’ on popular well-being, it is easy to be
misled into thinking that the consumption fund he spoke
of involves personal consumption,” Jasny said. “But
Khrushchev's statement is in the paragraph devoted to
national income, and, in any case, the ‘consumption fund’
concept is definite in the USSR.”

It is one of two components of “national income” in
the USSR, the other being the “accumulation fund” and
comprising “investment and the change in stocks (i.e.,
inventories),” Jasny continued.

The “consumption fund,” he added, comprises all the
other ingredients of “pational income™ as calculated for
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Kremlin purposes, including defense expenditures as well
as “personal paid-out incomes—administration, education,
health services, social insurance, ete.”

Stressing, next, that total real wage and real income
of workers and peasants includes in Soviet statistical pruc-
tice the government’s outlays for “free,” or non-contribu-
tory, social services, including schools, family allowances,
pensions, and health insurance, Jasny went on to dissect
these and administrative expenses out of Khrushchev's
data.

“Only the total real wages and total real incomes as
well as expenses on administration need be considered in
deriving from the scheduled growth of the consumption
fund the growth in defense expenditures,” he said, adding:

“The total real wage fund represents the bulk of the
incomes of the population. It is scheduled in the ‘theses’
to rise by sixty-nine percent, with the real wage rising
by forty percent and the number of earners increasing
at the same rate.

“The total real incomes of the kolkhozniki (collective
farmers) may be assumed to grow by forty percent, too,
with income per working person rising forty percent but
the number of earners remaining unchanged.

“Assuming also that the incomes of the kolkhozniki
represent about twenty percent of total personal incomes
in the USSR, the latter are to rise by sixty-two percent
in seven years according to the data in Khrushchev's
‘theses.” One must assume that the income of the rest of
the population—men in the armed forces, students, and
the like—will grow at the same rate.

“That leaves us with administrative expenses to calculate.
These in recent years have been rising only slowly in
‘real’ terms or even declining, and, while this trend will
not necessarily continue, a sharp upturn seems unlikely,

“In any event, administrative expense is a relatively
small component of the consumption fund, amounting,
according to my calculations, to less than ten percent of
the earned income of the Soviet population in 1955,
figured at 1926-27 prices.

“Accordingly, the total rise in all components of the con-
sumption fund—except ‘defense’ expenditures—is likely to
be slightly below the scheduled (sixty to sixty-three per-
cent) growth in the consumption fund as a whole. And
this obviously implies that the Soviet government’s ex-
penditures on ‘defense’ are planned to grow during the
next seven vears at a rate somewhat larger than that of the
consumption fund.”

“In former years,” Jasny added, “attempts were made
to veil the fact that the consumption funds includes ‘de-
fense’ and administrative expenses,

“Some of these attempts were equivalent to Falsifications.
But the subdivision of ‘national income’ into the consump-
tion fund, equivalent to ‘non-productive consumption,’
and the accumulation is clear in the Soviet ‘dictionary-
handbook” and in Gosulov's book.

“Moreover, the ‘consumption fund’ concept must be
known to every reasonably competent person in the USSR.
Only in the unlikely case that the ‘theses’ were written
by Khrushchev himself or some other absolutely incompe-
tent person could the term ‘consumption fund’ be used in
the sense of personal incomes only,

“If that has happened in this case, it should be revealed
when the control figures for the seven-year plan are them-
selves made public."—Exp
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The Cessna L-2TA is now on operational duty with the U, S.
Air Force. Its speed—the highest speed of any U. 5. A. F.
light twin transport—and its range and versatility are prov-
ing highly valuable in raising administrative mobility.

Now on duty

to save money Cessna designed and built the L-27A for hard work. Power
loading, acceleration, and climb characteristics are excellent.
for the Single engine performance is particularly outstanding—for

this modern Cessna twin packs more power per pound than
any other light twin transport. Operating and maintenance
Air Force costs are low. Result: the Cessna L-2TA makes
substantial savings for the U. 5. Air Force.
Cessna Aireraft Co., Wichita, Kansas,
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SHOOTING § THE BREEZE

The march of technology has pro-
duced an interesting by-product—the
likelihood of bigger—if not better—
football and basketball teams for the
Air Force Academy, which, incidently,
isn't doing too badly right now.

With fewer and fewer future offi-
cers expected to have to squeeze into
fighter cockpits, the Academy has
raised its height limit from six feet,
four inches to six feet, six inches, in
line with West Point and Annapolis.
And the weight ceiling has gone up
from 216 to 238 pounds, again the
same as Army and four pounds
heavier than Navy.

As a much-less-than-20/20 type
ourselves, we are heartened by the
Academy’s new vision requirements.
Now a voungster with 20/50 can en-
ter, providing it's correctable to 20,20,

w

Latest addition to the staff of Am
Force/Srace DicesT is Navy veteran
Frederic M. Philips. Philips comes to
us from the London desk of United
Press International. His military back-
ground includes three vyears in the
Navy with service aboard the carrier
Wasp during the Korean War, and
tours in the Atlantic, the Mediter-
ranean, and the Pacific.

A native New Yorker, he attended
public schools in that city, studied at

&
&
=
§

Beautiful girls are
a traditional Amer-
tcan sales gimmick,
and Convair car-
ries on the tradition
in fts 880 jetliner
promotion. The
880 was rolled out
for the first time
last month. This
mockup picture
shows off the Dor-
othy Draper-de-
siened  interior of
the prototype. The
meal looks good,
but we prefer the
twao dishes on cither
side of the tray.

Columbia College and the Pulitzer
School of Journalism, Columbia Uni-
versity, emerging with a master of
science degree in journalism. He spent
two and one-half vears with UPI in
New York and London.

Philips, who is twentv-seven years
old, brought here from London his
English bride of ten months.

Philips is the fourth Am Fonce/

“Would you mind getting that contraption off the track?”

S e i s
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Space Dicest staff member from Co-
lumbia Journalism, joining Claude
Witze, Dick Skinner, and Bill Leavitt.
The editor, only non-Columbiz male
staff member on the strictly editorial
side, is begimming to feel outnumbered.
Old school Hes are strictly cerboten,
as are campus drinking songs and

photo albums.

A Soviet writer, commenting on
planning in the welfare state, came
up with a typical bourgeois conclu-
sion. Too many planners, he says, cit-
ing the case of a cement plant which
was not yet completed when plans
were made to expand it and increase
its production.

kg

We don't know about you, but we
were fascinated by the story from
Davton, Ohio, last month, in which it
was disclosed that the Air Force has
classified all monkey business, The
Dayton reporter, we are sure, had
tongue in cheek, monkey-like, when
she wrote that the public information
officers got the shakes every time
somebody asked a question about
monkeys. The primates, of course, are
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used for space experimentation. They
tike rides in balloons and missiles ancd
tell the aeromedics a lot about how a
man will react under similar eireum-
stances,

The big issue isn't secrecy about
monkeys and how they train for space-
flight. The big issue is the professional
animal lovers, like the anti-vivisection
ists und the Society for the Prevention
of Cruelty to Animals. The blunt truth
is; these people go mad every time a
sguirrel monkey or a little Russian
dog—was it Laika?P—pgels hurled lo-
ward the stars.

It might as well be here that we
tell vou about our own organization,
Its called the American Socicty for
the Prevention of Cruelty to People.
We are opposed to neighborhood
mongrels who  push the citizenry
around, bite people in the leg, dese-
crate their property, besmirch their
cabbages, and the like.

We feel pretty strongly about this,
and we feel just as strongly that mon-
kevs are the best thing to send into
space in 1939, We think USAF should
take the same attitude.

W

Our man in the Patent Office re-
ports, gratuitously, that there’s a Pat.
Pending on a new hourbon, to be
called “Outer Space.” We know a few
hourbon drinkers who have been out
of this world for years.

bg

-5

Reunion upcoming: Dale W. Smiley
writes us that anvene interested in
holding o reunion of the 51st Fighter-
Interceptor Wing, commanded in Ko-
rea: by Col. Francis 5. Gabreski dur-
ing 1951-32. should contact Smiley al
the following address: Capt. Dale W,
Smiley, 4022 Mound Pass, Fort
Wayne, Ind.

The plans are to hold the reunion
in conjunction with AFA's 1959 Con-
vention, September 3-6 at Miami

Beach, Fla.
W

It is reported that a Kremlin under-
ling, when called on the carpet and
asked why an order had not been
properly  executed saluted snappily
and said: “Beats the hell out of
me, Lieutenant. I'm not the regular
Khrushchey,”

W

Among those on the roster of the
Cround Observer Corps (see page 120)
was ninety-year-old John Nance “Cac-
tus Jack™ Garner, twice Vice President
under Franklin D. Roosevelt. Mr,
Carmer's reason for serving: “The least
I can do is help keep my country what
it is."—Exn
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A Slip Ring
Assembly Has
AN ACHILLE'S

HEEL TOO!

Prefabricated slip ring assemblies have many built-in
potential failures. For example: a prewired ring is sub-
jected to repeated bending and fatigue at the joint prior
to assembly. There is no known method of accurately
controlling the number of inadvertent flexures to which
such a joint has been exposed, nor is there assurance that
the very mext strain won't break it; — i. e. the severe
stresses coincident with assembly and/or encapsulation,
and subsequent thermal distortion in use.

Conversely, an electro deposited slip ring assembly,
manufactured by Electro Tec's unique process* is in-
herently free of such flexure problems. Electro Tec slip
rings begin with the encapsulation of the leads. This fully
cured assembly is then accurately machined to accept the
rings which are electro deposited directly on to the as-
sembly, providing a solid molecular bond between the
24K gold, or fine silver rings and the lead wires.

This method results in tremendous gains in slip
ring reliability and obsoletes other types of slip ring
construction.

"Fat. Mo, 2,696,570 and other potents pending

Write Electro Tee Corporation on all your slip ring requirements.

Products of Precision

ELECTRO TEC CORP.

Craftsmanship

P. O. Box 3TN, S0UTH HACKEMNSACK, N. J.

)
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[Il] I:ﬂ mission training

FEATURES

THE F-105:D FLIGHT SIMULATOR— BEING

Automatic Self-Checking System (curcl-opfical]
provides component failure indication by generol
areo and exact locotion. The simulator is operative
in @ matter of minutes,

HUMAN ENGINEERED, DESIGNED AND
BUILT BY ERCO PROVIDES COMPLETE, RELIABLE,

Reliability —in excess of %59, utilization.

EFFECTIVE TRAINING

Humon Engineering—complete envirenmental
realism.

FOR THE ENTIRE MISSION PROFILE OF

Man-Machine Task Analysis Design—maximum
learning tramsfer for both operator and instructor.

THE LATEST AIR FORCE

Erca's monpower—facilifies—copaobilities ond mission
troining experience help the Air Force "to fill the
suit..to men the plane.”

ADVERSE WEATHER AIRCRAFT.

|
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I
I
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I

-
_4;) WRITE FOR ILLUSTRATED F-105-D MISSION TRAINING BROCHURE.

HMUCLEAR PRODUCTS —ERCO. DIVISION OF
QCF (NDUSTRIES, INC., RIVERDALE, MARYLAND
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an that we have supersonic

aircraft flying essenfial
training missions, the entire

nation must start ., . .

Learnin

The SONIC
BOOM

Claude Witze

SENIOR EDITOR

YOU'VE never heard a sonic boom, it won't be long
before vou do. And you won't have to visit an air show
or live close by an air base. It may awaken you from

your sleep, it may set the dishes jumping in the cupboard
at any hour of the day or night no matter where you
might live.

For the sonic boom has grown up. It's no longer an
isolated phenomenon, a stunt performed by a diving
fighter pilot to impress a crowd. The boom is becoming
part and parcel of the day-to-day operations of the Air
Foree, an inescapable element of straight-and-level Hight
at supersonic speeds.

The isolated, one-shot boom has become a corridor of
coneussion, a noisy nuisance, but one that is essential to
our nation’s survival. 1t is unavoidable, and we must learn
to understand and accept it just as we accept the rattle
of street cars, the roar of trains and trucks across the
countryside. We must learn to live with it for in today's
unsettled world we cannot live without it

The sonic boom, loud enough to rouse an average sleeper
or scare an average baby, is going to shake some of
America’s biggest cities with no respect or consideration
for the hour, the day, or the physical condition of man
or beast.

AlR FORCE Magarine =+ Jonuary 1959

But, except in rare cases, it will only assault your ear-
drums. It isn't going to crack the plaster or start any
earthquakes. It may break a few windows. And that will
be about all,

These are the blunt facts of life in the supersonic age,
and the military services, particularly the Air Force, are
confident that the American people will not complain if
thev know these facts, :

The sonic boom problem basically is one of public
understanding, with legal overtones when it is suspected
or proven that property damage was caused by military
aircraft.

At the outset, in the days of slower aircraft, it was
possible to go faster than sound by diving a fighter plane,
such as the North American F-86, and directing the boom
at an air show crowd or the wastes of a desert. That
was the point where the boom was a curiosity, one that
got out of bounds from time to time and smashed some
windows. The public got the general idea that the boom
was created as a single elap of thunder when the pilot
passed through the heavily publicized “barrier™ that faced
him when he reached Mach 1, or the speed of sound. It
was commonly believed that this was the end of the noise,

{Continued on following page)
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LEARNING TO LIVE WITH THE SONIC BOOM

TRANSIENT .
Y A' f rd-. .
SONIC BOOM . """ t-diving faster-than Mach 1
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Tail Shock Wave Bow Shock

Wave

CONTINUOUS SONIC BOOM

Aircraft flying faster than
Mach 1 in level flight

Tail Shock Wav Shock Wave

pheric Pressure Rise

. Booms Heard

Transicnt sonie boom, left, is ereated by aircraft in dive, can be “aimed” by the pilot, who falls back to subsonic speed

as he pulls up from ecarth’s sarface.

tinwous sonic boom, right, actually is two shoek waves dragged across the land,

Width of the path along which the noise will be heard varies from a few miles to about 200 miles, depending on the
size and speed of the plane, altitude, temperature, wind, humidity, and other factors. The world’s best Air Force cannot
maintain its supersonic capability unless it flies at supersonic speeds on practice missions.

that it would be heard again only if the plane slowed
down to less than Mach 1 and then broke the barrier again.

The full truth is that an aircraft capable of supersonic
speed in straight-and-level flight creates a continuous
sonic boom, a sound that is not a single snap, but a roar
that crosses the country like the opening of a zipper.
It follows the flight path of the aircraft: if it were visible
it would look like a cone: in fact, like two cones. One of
them has its apex at the nose of the plane, the other at
the tail. The cones are shock waves that travel to the
grounck at the speed of sound (about 762 mph). As each
wave moves it is robbed of energy by Friction of the air,
a friction that is affected by temperature and humidity
and such physical stumbling blocks as mountains or clouds.
When the shock hits the earth, the wave is further ob-
structed by trees, buildings, cars, people, rose bushes, and
outdoor movie screens.

The two shock cones are so close they almost always
sound like a single clap of thunder. If they were real
claps of thunder they would impose a pressure of about
one-half pound on each square foot of the earth or the
obstacles in the way.

What is the pressure from a sonic boom?

Not more than five pounds a square foot, ten times
that of a thunder clap or five times the noise created in
a boiler factory.

There is no doubt about it—this is noise enough to
produce a public reaction, particularly if there is no
understanding of how it was caused and why it is neces-
sary. But the altitude of the plane, upward of 35,000 feet,
and the loss of energy that muffles the shock on the way
down will keep the pressure below the five-pound level.
(These figures in pounds per square foot are all, of course,
in addition to normal atmospheric pressure).

This means the boom is not strong enough to inflict
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structural damage on the flimsiest chicken coop. Tests
have shown that it takes a pressure of seventy or more
pounds to damage ground buildings. In fact, tests with
nuclear explosions have shown that it takes 150 to 300
pounds a square foot to damage brick or frame building
construction.

The strongest sonic boom pressure ever recorded was
thirty-three pounds per square foot, measured on a moun-
tain top, with the aircraft only 280 feet away.

But when people hear a noise that is roughly ten times
as loud as a thunderclap they immediately start looking
for damage, and USAF’s legal officers are faced with
claims,

It is essential, under existing law, that USAF be con-
cerned only with damage honestly caused by its own
planes. In an area such as southern California, where as
many as ninety supersonic aircraft may be in the air at
a given time, this leads to serious complications, and con-
flicts. Those that are not USAF’s responsibility most cer-
tainly were sent on missions by the Navy or the local air-
craft manufacturers. The Air Force, then, must—to stay
within the law—have no doubt that a USAF airplane
caused damage,

Under existing law, claims must be settled by the per-
petrator, USAF, Navy, or manufacturer. But it is difficult
in some cases to identify the airplane that broke a window.

Last year a bill was offered in the House of Representa-
tives that would authorize the Department of Defense
to pay damages resulting from glass breakage caused by
noncombat military operations, regardless of which service
was responsible. The bill died in committee but is ex-
pected to be proposed again in the Eighty-sixth Congress,
The hill is supported by USAF.

The Air Force has a general policy that is followed in
facing demands for payment:
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the aircraft 280 feet away).

Here sound is deseribed in terms of
two common yardsticks: decibels (left
seale) and pressure level (right seale).
Testz show thalt noise does not get
objectionable until it exceeds 128 de-
cibels or about 1 lb. pressure. This is
the boiler-factory level, and many
sonic booms will exeeed it. But o great
many sonie  booms resulting from
routine USAF operations will not hit
the maximum of 140 decibels or 5 lhs.
pressure indicated on the chart. How-
ever, the erack of sonic booms will
run as high as ten times the noise
made by loud thunder. Somewhere be-
tween 3 and 10 1bs. of pressure, 138 1o
148 decibels, large plate-glass windows
will break, mainly because of flaws in
the glass or stresses indoced when it
was installed. It tukes more than 10
Ibs. of pressore, upward to 148 de-

180 T 300 $——— From 150-300 pounds pressure, sound causes structural damage to brick or frame buildings.

70 $——— Sounds of more than 70 pounds pressure may damage fEimsg structures.
180 - 3 +——— Strongest sonic boom ever recorded (on a mountain top wit

an

Sounds capable of injuring the human ear,
140+ 5 $——— Maximum for an operational sonic boom.
1 +—— Loudest sounds normally heard in a boiler factory.

120+ 5 #——— Loud thunder.

23
lm | 1m -
8+ .00

T e Sounds of heavy street traffic,
-m =

rege———t- Sound Level (in decibefs)
4
+—— Sounds in an average office.
20+
Pressure Level (in pounds per square

L foot above atmospheric pressure)

cibels, to damage small glass panes,

® Plate and window glass may be broken by sonic
shock waves. A substantial percentage of all window panes
have internal stresses left there in manufacture or im-
posed when the glass was mounted in the frame,

® Light bric-a-brac may be shaken or vibrated from
shelves.

® Loosely latched doors may be pushed open and
damaged.

® There is a possibility of aggravation of existing
plaster cracks only when extensive damage is present.
Without extensive glass breakage, aggravation of existing
plaster cracks is unlikely.

® Structural damage to foundations and load-bearing
walls is practically impossible.

® No sonic boom pressure is strong enough to injure
a person.

For a long time, with only a few aircraft capable of
creating this kind of public distress, the Air Force man-
aged to minimize the disturbance. A system of close con-
trol over flight plans and altitades, avoidance of heavily
populated areas, and a curb on speed have doubtless re-
duced some of the public reaction, but the flood of com-
plaints still is rising fast.

The day is here, in 1959, when the sonic boom will
become a part of our lives. It is a problem that no longer
can be alleviated by the operations officer of a fighter or
bomber wing.

The -advent of Mach 2 aircraft in USAF and Navy
operational inventories, on top of slower but still super-
sonic jet interceptors and bombers, will make such controls
impossible, These aircraft create sonic booms in level
flight, a continuous noise, following the entire flight path.

For the Air Foree the problem first started to get critical
in the New England area when Lockheed F-104 inter-
ceptors were made operational at Westover AFB, in
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Massachusetts, Following a strict flight pattern, laid out
to avoid major cities in that area, the '104s have been
operating out of a corridor that cuts over southern Ver-
mont.

The public reaction included a flood of complaints. They
were received by everyone from the local police to Presi-
dent Eisenhower, with the emphasis on that favorite
whipping boy of the taxpaying voter—the congressman.

There are other areas: central Ohio, the 5t. Louis re-
gion, central Texas, and southern California. All of them
involve military bases and aireraft manufacturing plants.

With all due respect to the residents of Vermont, who
were introduced to the boom with a small, fast Air Defense
Command interceptor, the biggest problem facing USAF
in early 1959 is the Convair B-58 Hustler, our first super-
sonic bomber, Texans already know a bit about this bird,
and most of them have learned to accept it, but there are
times when it must fly over the rest of the country and
when it does it leaves a path of aroused citizenry.

So far, the B-58's sins against the countryside have been
minor, a disturbance created at irregular intervals by
test pilots, Before this vear is over, however, the airplane
will be operational with the Strategic Air Command and
flying regular practice missions all over the United States.

About thirty cities, many of them major metropolitan
areas, will be used as targets in simulated bombing raids
carried out at supersonic speeds. The cities will be chosen
for excellent reasons that have to do with their terrain and
climate and the physical characteristies of major structures,
rivers, harbors, and the like.

It will not always be the same thirty cities, In each prac-
tice target area there will be installed a Radar Bomb-
Scoring Site., The sites will be moved from city to city as
SAC exercises necessitate,

(Continued on following page)
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Mach1 Mach2 Mach3

Altitude, in feet
70,000

100 miles

CONTINUED

Maximum pressure rise acrass shock wave
during cruise— 0.5 pounds per square foot
Maximum pressure rise across shock wave during climb—
2% pounds per square fool

Cross Country Flight Plan to
Reduce Noise, Mach 3 Aircraft

g Here, in chart prepared by NASA,
experts suggest that supersonic nir-
liners of the future stay below speed

— of sound until thevy get 35,000 fi. of

altitude, then go to 70,000 fi. before
hitting Mach 3 or three times the
speed of sound. Thiz will reduce the
ressure ereated to 214 1hs., per square
ool during climb ond deseent, with
maximum of 0.5 lbs. during cruise.
NASA savs noise ean be ent very little
by altering supersonie plane’s design.

In most cases there will be ample notice to the public,
via newspapers and radio, of impending exercises. The
residents will be told approximately when missions will
be Hown and assured that the noise will be no more than
a short nuisanee, not a menace to lives and property.

There will be other missions that come by surprise.
These will be instigated by SAC Operational Readiness
Inspection Teams who will send B-58 units out in realistic

Some Public Reverberations
Are Louder Than Sonic Booms

The sonic boom is an old bugaboo to USAF installations,
many of which have learned that there will be fewer public
reverberations as the public is told what to expect. It's
another case where secrecy is a mistake; the way to win
approval is to tell the citizens what's going on around here.

They do this at Wright Air Development Center, for
example. Not many months ago press and radio told resi-
dents in the area of Richmond, Ind., that WADC test pilots
were going to create some sonic booms between certain
hours on a given date. The only complaint received after
this advance notice was from a ladv who wrote in to say
she was terribly disappointed. She listened all afternoon
but heard no smashing of the sound barrier. Had some-
thing gone wrong with the test program?

Or, an office wag suggests, “When are you gonna drop
the other shoet”

There are scores of less amusing cases in USAF, con-
gressional, and White House files.

One is the case of the rural resident who complained
that the sonic boom had driven all the muskrats out of
a neighboring swamp, thus ending his lucrative trapping
business.

And the California resident who claims sonie booms
over the Pacific started an earthquake that cracked his
expensive swimming pool.

The state of New Hampshire has written to Washington,
expressing concern about the “0Old Man of the Mountain”
profile at Franconia Notch State Park. The state fears it
will be damaged by passing interceptors.

In another state, Maryland, the legislature has passed
a resolution urging the Air Force and Navy to avoid break-
ing the sound barrier over Delmarva Peninsula, favorite
home of chicken raisers.—Exp
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tests of their capability to respond to a sudden call for
action. The surprise raids will be rare, but they will have
major US cities as their targets.

The Air Force has had a few samples of what will
happen if the B-538 carries out its supersonic mission with-
out benefit of an advance community billing, There was
a case last October in Milwaukee. It was a clear, coaol
night, the kind when the atmosphere greases the trans-
mission of sound shock waves. Despite the fact that the
afrcraft was more than 50,000 feet in the air, it aroused
a substantial part of the city and stimulated a flood of
letters and editorial comment.

In another instance, a B-38 carried out a highly classified
mission that originated in Florida, went up through the
north central states, then south to terminate in Texas.
Out of the fifty to seventy-odd complaints received by the
Air Force that month from congressional offices, the USAF
legislative liaison stalf was able to trace almost the exact
path of the B-38 over its entire supersonic flight.

Don't get the idea that the boom problem is going to
remain forever the charge of men in uniform. The nation’s
airlines are giving it more and more attention as the trans-
port designers turn from their first subsonic jets to the idea
of a Mach 2 or Mach 3 passenger liner,

The National Aeronauties and Space Administration is
conducting research on the problem. It is trying to fnd
some way to eliminate the continuous somic boom in the
design characteristic of the transport. Currently, there is
o hope of a solution. NASA has told the airlines—and the
manufacturers—that the continuous boom will be created
during the major portion of their flight plans with super-
sonic transports. The problem will be greatest during
climb-out and descent to and from altitudes as high as
70,000 Feet. At that height, NASA fgures show, a Mach 3
aircraft would create a shock wave that could be heard,
under optimum conditions, along a path that is 200 miles
wide.

The airline’ problem, however, is several vears in the
future. The military problem is here today.

In recent years, USAF records show, most of the people
made unhappy to one degree or another by sonic booms
have assumed that they are not necessary. Probably be-
cause of the way they were introduced to the subject,
with air show demonstrations and newspaper charts show-
ing aircraft in a steep dive, they believe sonic booms are
caused by aerial hot-rodders and clowns in cockpits.

Sonic booms are characteristic of supersonic missions
flown for serious reasons. They are unavoidable. They are
the Sound of Security.—Exp

AIR FORCE Magozine * Jonvary 1959




HOW
THE
NEW

JOINT
STAFF IS
ORGANIZED
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chart of the organization of the new Joint Staff, now

in its first month of operation at the Pentagon. The
staff was created to carry out the intent of Congress and
President Eisenhower as expressed in the Defense Depart-
ment Reorganization Act of 1958.

As this magazine pointed out last month ("How Sharp
the New Sword?”, page 41), the Reorganization Act is a
good thing because it is a step in the right direction, but
it is mot going to make unification a reality. There are a
lot of questions already being raised by men who are
skeptical to one degree or another, but it is far too early
to pass judgment on the setup. First we must find out
how it works—a test that will come in the next several
months,

We must keep in mind at all times that the Secretary
of Defense now presumably has “clear and direct” au-
thority. This means he is the key man, and a great deal
of our defense welfare depends on how well he does his
job. This was foreseen on Capitol Hill when the bill was

0:\: THE next two pages Am Fonce provides a Photo-

under debate. Defense Secretary Neil H. McElroy was
told that some congressmen did not question his ability and
integrity, but they certainly had reservations about his
successors, sight unseen.

Mr. McElroy also has a bevy of Assistant Secretaries
of Defense, or vice presidents of his big organization.
Under the new law these gentlemen are going to find it
a little less easv to swing out of the policy-making role
and start telling generals and admirals how to do their
jobs. They now will be empowered to issuc orders to a
military department only if their boss has delegated specific
authority in a specific area, and it must be in writing.
They also have to issue all these orders through a service
Secretary.

As one of the top witnesses pointed out during last
vear's hearings, if everybody knows Mr. McElroy is the
boss, his vice presidents will share his responsibility, and
he soon will fire men who don’ carry out his orders.

With this kind of an intent, Gen. Nathan F. Twining,
the JCS Chairman, now presumably heads a military or-
ganization capable of better military planning, faster de-
cision making, and speedier compliance with orders. On
the next two pages vou will find photos of the top men
in his staff of about 400 officers.—Exnp

a9




-
.
b .
;.'l ¥ .|
: PERSOMMNEL Manpawar
S DIRECTORATE | Branch
i Y Dicee Operations
R g:us':i -, Banch
o i
=. Looms. USA Maapever &
The Joint Chiefs of Staff SPECA - v
T0 THE JCS By Rirheiele,
FOR NSC -
AFFAIRS .
ety INTELL
harles 0. LIGENCE
Triebel, USN DIRECTORATE
Western Hemk
:_gresr;l Branch
Matwel D < W East
Taylor, L15A A Mrican Brasch
Director, Inint 0T B
Jal MILITARY
5
DIRECTORATE 5 Plas Bro
Directer OPERATIONS Current Plans
by DIRECTORATE Sy
Cocper, USH Directar P
A A - Pragrams o
iF 4
Burke, USN O'Beirng, USH NE:I?“
Eurepemn
Branch
Pacific Branch
Westérn Hems.
franch
Surveilanss
Branch
POLICY
s DIRECTORATE
Directar
ey | BE ) R
Ao Dlouglas ¥, fra F. Stingan,
- Johnzon, LISA ]
Circuit Engi
el B2
~ ! Dperating
3 Reqisrements
- Branch
5 Communi-
COMMUNICATIONS e
ELECTRONICS Fid
DIRECTORATE Cal,
: Robert f,
An AIR FORCE Magazine Photochart (December 15, 1958) Maf, Gea i
Jymes i il F
Dreyfus, USA Coordi
!
" Standards
Procedures &
ot Publcations
Divisian Branch
Capt.
Theadare A
ﬂﬁﬂ.
40 AIR FORCE Mogazine » Jonuory 1959



Plans & Policy Branch

Securily Bramch

Fhote & Sy Branch

Joinl Intgligence Objectives Apency

Current Intelligence Branch
Special Security Offica, JCS-050

Estimales Board

Estimates Branch

Technical intelligence Branch
Callectior & Dissemination Branch

‘Estimates

Westem Eerope Branch
Southarn Eucpe Branch
U, K 2nd Northern Europe Branch

Alzzhan Command Branch
COMAD-NORAD Branch
North Americen Branch
Pacific Branch
Far East Bramch

Somthesst Azia Branch

Mylerial Branch

2 Installations Branch
=4 Petroleum Branch
Services Branch

SAC Branch
= Atomic Operaticas Branch
Mieitesraran Branch
Middie Esst Branch

Atlantic Command Branch - ]
Caribbean Command Branch = i
Capt, Lt Col. Col.

Geonge C. Joba ). Lester L
Seay, USN Pidgeon, USA Krasse, Jr.

USAF

Plans Divizlan
— " Shorl-Range Branch  Mobiliation Brasch

Mid-Range Branch  International Plans Branch
Leng-Range Branch  Air Defense Branch

Palicy Divizien

Wesley C.
Franklin, US4

AlR FORCE Mogozine = Jonvory 1939

Command-Functions & Organizaticn Branch
Mtomic Energy & Guided Missfles Branch
Intermationad Policy Branch

Regienad Organizeticn Branch

Research & Development Branch

Dncoeventional Warfare Branch
Information Branch

Piycholegical Operations Branch
Operstions Cocreinating Board Branch
Special Flans & Operations Branch

41




A LOOK AT USAF’s

HEAD SHED

A camera glimpse of “E"” Ring at the Pentagon shows how USAF's top generals keep house;

each man’s office fittings reflect his pet interests, his capabilities, claim to fame

=

Top Air Foree decisions are made in this eonference aleove
opposite desk ocenpied by Gen. Thomas I). White, Chief
of Staff. Potted plants, leather-covered furniture do not
detract from the businesslike atmosphere of hiz office.

Genernl White ean swing chair to the left, face impressive battery of lines
to every major USAF command. The telephone on the shelf, lower left, is a

over the Ricer Entrance. The rooms off this hall, be-

tween the corridors numbered 8 and 9, are known to
ecery member of the Air Force, but seldom seen by many
of them. It is a place designated Hdegtrs USAF on quick
military documents, where decisions affecting millions of
lives and billions of dollars are made almost every day. It
is the top control center of twhat America and the free
world hope iz the strongest deterrent to war. The men
who work here, for all their military experience and de-
votion to the job of keeping us free, carry on their task
in a businesslike atmosphere, not unlike that found in the
front office of a big corporation. Yet each office also is a
personality.—Exn

THIS is “E” Ring on the fourth floor of the Pentagon,

Coffee table in General White's office holds these twao
winged horses, obvions versions of the famed Pegasus.
They were presented to the general by the Italian Air Foree
(left) and the Roval Thai Air Force as tokens of esteem.

- e

The Chief of Stafi’s bookshelf. At the
left, The Howitser, West Point’s year-

direct line to Jomes H. Douglas, Secretary of the Air Force, who has his own book. Other volomes show a  wvital

office a few doors down the hall. The large interphone on top of the table
is the general’s “squawk box™ over which he can speak directly with officers
of the Air ST, Window on the left faces Washington, across the Potomae,
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interest in Soviet Russin. Eighth in
the row is titled “How to Get Ahead
in the Air Foree,” shows little wear,

AIR FORCE Maogozine = Jonvary 1959




et - 1

Calhamg = L 2o g -
R [T R == ':E’:-;‘*'kc't"

This is where the orders come from, behind these doors. Hall showease contains models of USAF's current weapons.

General LeMay’s office door usaally
stunds open. Agninst far wall stands
Harmon Trophy, awarded in 1958 for
record jet flights to South America.

The Viee Chief’s signature, carved
fHuu wood, was presented by an ad-
mirer in Puerto Ri The hand-carved
box for his cigars, also a gift, will be
opened many times each working day.

AlIR FORCE Magazine = Jonvary 1959

Desk of Gen. Curtis E. LeMay, US! fice Chie ] s matches, lighter,
letter-opener, and asses, waiting for . dsit 1o the field,
Paper box with his initials wasz gift from his staff at Strategic Air Command.

These pictures were moved to the Pentagon by General LeMay from SAC. Flanked
by Napoleon’s and Hitler's retreats from Moscow is a favorile quolation from
Winston Churchill: “For good or ill, air mastery is today the supreme expression
of military power, and fleets and armies, however necessary, must aceept a
subordinate rank. This is a memorable milestone in the march of man.”
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gram, started later than guided

weapon development in the United
States, now shows concrete achieve-
ment. Two defensive weapons have
recenlly enteréd service with the
Royal Air Force, and one of these
with the Royal Navy as well, while
development is going ahead on Bri-
tain’s  first ballistic  bombardment
Wenpom,

Until this weapon, Blue Streak, is
ready, the Douglas Thor is equipping
the strategic missile elements of the
RAF, in line with the Bermuda agree-
ment concluded by President Eisen-
hower and Britain’s Prime Minister
Macmillan last February.

The first clear indication of the
British government's policy with re-
gard to missiles came last March with
the publication of the 1957 Defense
White Paper. This White Paper, pub-
lished every spring, is a brief state-
ment of the government’s future in-
tentions regarding the armed services.
The 19537 Paper told of a breakaway
from previous defense thinking—a

THI": British guided weapons pro-

With her defense becoming increasingly geared to missiles, here's . . .

A Look at BRITAIN'S MISSILE

breakaway which was confirmed by
the 1958 publication.

For the first time the impossibility
of adequately defending British cities
from nuclear attack was publicly ad-
mitted, The primary purpose of the
air defenses was stated to be the de-
fense of the strategic bomber bases
of the RAF V-force, which at that
time was just beginning to amount
to a powerful deterrent threat. Air
defenses, by implication, became
themselves part of the deterrent, for
their sole purpose is to give the
bombers time to get off the ground
to deliver the nueclear retaliation.

Here was a frank admission that in
a nuelear war there can be no win-
ner. Coupled with the emphasis on
the nucledar deterrent was a rundown
of the conventional forces, the abo-
lition of econscription by 1960, and
general defense economies.

One of these economies, hotly con-
tested at the time, was the cancel-
lation of a successor to the V-bomb-
ers, a supersonic bomber that was
under development by A. V. Roe.

The government felt that by the time
this bomber could be in service, bal-
listic weapons would render manned
bombers obsolete. Similarly, the Eng-
lish Electric Lightning, a supersonic
mixed-power interceptor, was said to
be the RAF's last manned fighter.
Since these decisions were made,
there has been much evidence of re-
newed thinking and service pressure
to be allowed further supersonie,
missile-carrving aireraft for both of-
fense and defense.

Surface-to-air and air-to-air weap-
ons are the first in service with the
RAF. The Bristol Bloodhound is the
standard surface-to-air missile and is
now operational at the first guided
missile location at North Coates,
Lincolnshire, on England’s east coast,
In accordance with the official doc-
trine that defense of the V-bomber
and ballistic missile sites is all that is
possible, no antigircraft missile sites
are being built around major cities,
as is being done in the United States.

The Bloodhound—like the USAF's
Bomarc—is powered by two ramijets.

Above, Sting Ray target-illuminati
radar, with missiles at ready beyond.

Left, Bloodhound air defense missile
being assembled at North Coates site.
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PROGRAM

It is a semiactive homing missile,
accelerated to ramjet ignition speed
by four solid-fuel boosters. It homes
onto  the reflected echoes of a
pencil beam, target-illuminating ra-
dar, known as Sting Rav, which is
itself alerted and beamed onto the
target by a volumetric tactical radar.
The first version of the Bloodhound
has: a reported speed of Mach 2.5,
a ceiling above G0 MMK feet, and a
slant range of about forty miles.
Primary contractor for its develop-
ment was Bristol—responsible for air-
frame, Thor ramjets, and the solid
boosters. Ferranti handled the pguid-
ance.

Bloodhound first reached the hands
of the RAF in the summer of 1957,
and since then intensive trials have
brought it to operational readiness.
It is operatonal in the sense that
North Coates could fit immediately
into the air defense network if the
need arose. Service trials are currently
running. These produce the kind of
information that can only be gained
in months of experience. Maintenance
schedules are being drawn up, the
effects of deterioration on  missiles
left for long periods on their launchers
are being determined, and the best
methods of integration of manned
and unmanned interceptors are being
evolved, The first air defense missile
squadron was formally activated om
December 1, 1958,

The present lavout at North Coates
is for three squadrons, each with six-
teen launchers, This numerical break-
down may not be the final one for
Bloodhound stations and may be
modified in the light of lessons learned
at North Coates. It does seem, though,
that three squadrons will go to make
up a standard missile wing.

Each wing will have a tactical
operations room. The writer visited
one of these a few weeks ago and
was able to appreciate the high auto-
maticity of the Bloodhound weapon

{Continued on following page)
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The Bristol/Ferranti surface-to-nir Bloodhound missile with launcher at the
North Coates, Lincolnshire, RAF Station site, first of a series of such bases,
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A LOOK AT BRITAIN'S MISSILE PROGRAM

system. Targets are initially allotted to
the tactical operations room by the
master early-warning control centers.
Normally targets would be those
raiders that evaded the outer, manned-
fichter screen. Bloodhound mounts
the inner defensive shield,

The controller, whe is in ultimate
charge, sits in the center of the first
of three rows of radar consoles, ar-
ranged fn steps facing a large elec-
tronie “tote” board across the front
wall. He has before him a syothetic
picture of the early-warning situation,
relaved by microwave link, and has
his: own tactical radar picture. As
targets are allotted by the master
center, he passes these to the track
allocator, who has the same two radar
pictures before him. The track allo-
cator does the initial tracking of tar-
gets, gives each a distinetive indicator
mark on the radar scope, and feeds
the target number and primary infor-
mation on it into an electronic store.
This information is reproduced, by
means of colored light symbols, on
the tote board.

From the track allocator individual
targets are passed to the weapon-
control teams, seated in the center
rank of consoles. There is one such
team for each missile squadron, These
teams comprise a target-selection offi-
cer, two trackers, and a height oper-
ator, who determines altitude infor-
mation from the height-finder element
of the volumetric radar. All these
people have the tactical radar picture
before them.

Tracking information iz fed to
store, and the target-selection officer
decides when the time is ripe to alert
one or both of the missile sections
{eight launchers each) under his con-
trol. He directs one of his two target-
illuminating radars to accept the tar-
get, and receives a “target-engaged”
signal when its pencil beam is locked
on,

In the launching-control post, out
by the squadron area, one of the two
lavmching operators is bringing mis-
siles to firing readiness, He indicates
back to the operations room when
the weapons are ready to fire, and
the target-selection officer will give
the “free to fire” signal. During this
time the launcher of the selected mis-
sile, or missiles, will be swinging,
following the radar bearing of the
target as this is tracked by the Sting
Ray illuminating racar.

When the missile is fired and the
target destroved, an indication to this
effect appears on the tote board, and
the electronic store channel is cleared,
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CONTINUED

ready to accept information on an-
other target. The target-selection offi-
cer can at any time interrupt or break
off this sequence, or destroy the mis-
sile in Hight if there is a necessity to
do so.

Each missile squadron has two
Sting Rays, one to each missile sec-
tion and so can engage two targets
simultaneously, Freedom from jam-
ming is obtained by varving the fre-
quencies and pulse rates of the indi-
vidual Sting Rays, thus presenting an
almost infinite number of combina-
tions which raiders would have to
jam. Each Bloodhound ecarries two
receivers. The rear receiver is locked
to the characteristics of its parent
Sting Ray and in turmn keeps the for-
ward, homing echo receiver in tune.
In this way the Bloodhound is kept
from wandering onto the echoes of any
other radar but its parent.

Space does not allow a full deserip-
tion of the structure or the develop-
ment history. Suffice to say that Bris-
tol began thinking about antiaircraft
missiles in the summer of 1949, but
when the development order was
placed has not been revealed. Con-
trol is by means of pivoting wings,
which give twist-and-steer control.
Moved differentially, they roll the
missile until the wings are at right
angles to the line of intended ma-
neuver. Then the missile is steered
by movement of the wings in unison,
which pitches the missile onto the de-
sired course. This is nature’s way:
All birds and almost all fish steer their
courses by something of the same
method. The tailplane is fixed. Blood-
hound is fired at a fixed elevation of
forty-ive degrees, with its wings
locked, and adopts the correct inter-
ception climb after it has been accel-
erated to about Mach 1.8 by the
boosters, the ramjets have ignited,
and the boosters dropped away.

Bloodhound is the first British guid-
ed weapon to be ordered by a foreign
country, The customer is Sweden, and
the contract was signed last Septem-
ber. Sweden is outside NATO, but
unofficially ecooperates with NATO
forces. Certainly the Soviets seem to
regard the Swedes with some respect,
if one is to judge by the 250 tactical
missile sites which Am Fonce has re-
ported the Russians have aimed
against them.

Another semiactive homing antiair-
craft missile—the English Electric
Thunderbird—was the subject of or-
ders placed by both the British Army
and the RAF in 1957. Thunderbird is
complementary to Bloodhound and

operates with the same Sting Ray ra-
dars, 1t is a fully mobile system, and
its trailer-mounted launchers can be
erected by trained teams in a few
minutes. Bloodhound is semimobile
but does require some fixed installa-
tions. The Army first ordered Thun-
derbird for key point defense in the
field, and the RAF followed with an
order in September 1957,

Presumably the BAF intends Thun-
derbird for deplovment overseas, for
the defense of individual bases.

Early test models of Thunderbird
were liquid fueled, but the change to
a solid sustainer was made midway
through development to make opera-
tions in the field more practicable.
Recent improvements in the specific
impulses of solid fuels are said to
have inereased Thunderbird's range
by thirty percent.

For all this, it is unlikely that the
weapon has a range equal to that of
Bloodhound, nor are its speed and al-
titude capabilities as great. It is be-
lieved to be better than Bloodhound,
however, at low altitudes. Sweepback
angle on the leading edge of its lentic-
ular section wings is reconcilable with
a Mach 2 shockwave pattern.

Thunderbird, like Bloodhound, has
four solid-fuel wrap-round boosters—
the classic British formula—which um-
brella outward on their rear attach-
ments at separation. The wings are
fixed, and control 5 by means of the
four tailfins, indexed in line with the
cruciform wings, and which are pivot-
ed at mid-chord,

English Electric has repeatedly
claimed that the present Thunderbird,
which is now reaching mobile units of
the British Army, is only the frst of a
Family of missiles to be developed
from the same basic thinking, An im-
proved version of Thunderbird was
fired before the turn of the year. This
almost certainly has greater range and
altitude, and possibly fully active hom-
ing, to overcome the line-of-sight limi-
tations of target illuminating radars,

What does seem certain is that both
Thunderbird and Bloodhound, in their
present forms, are “lead-in” weapons,
due for speedy replacement by later
series. It is likely that only one of
these weapons will be selected for ex-
tended development, for stringent de-
fense economies are now in force in
Britain, and the government shows no
willingness to finance two potentially
competitive projects as it has done in
the past.

First air-to-air weapon with the
BAF, and with the Royal Nawvy, too,
is the de Havilland Firestreak, It now
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English Electrie Thunderbird on launcher, which ean be jacked up, put on

e P

wheels, and towed away inside tem minutes. Note the sharply outward-tapered
booster nose cones, designed to forece booster tubes outward for scparation,

hay,

warhead, which renders even large
miss distances fatal to the target air-
craft.

Research on heat-seeking heads in
Britain began at the Royal Radar
Establishment after the end of World
War II, when information came
throngh of German I-R researches.
The development contract was placed
in 1851, and de Havilland decided
then to concentrate its guided missile
activities in the de Havilland Propeller
Company, which had the experience,
and the production facilities, for detail
precision engineering. It is de Havil-
land Propellers which is now mass-
producing Firestreak at a number of
factories around Bolton in Lancashire,
and is handling development of Blue
Streak at Hatfield.

First firings of Firestreak, from the
ground against ground targets, were
made in 19534, and the first air firings
in 1955. Main development frings,
involving over 100 rounds, were made
at Woomera, the joint UK-Australian
rocket range in central Australia. Aus-
tralian-built Avon-Sabres were the air-
craft uvsed. Targets were the Aus-
tralian Jindivik jet-powered drones,
which Hy at about 600 mph at heights
over 50,000 feet. Eighty percent suc-
cesses were recorded in development
firings.

The solid-fuel internal booster burns
for about three seconds and accele-
rates Firestreak to a speed of Mach
1.3 above its launching velocity,
After burnout it coasts until detona-
tion by either its impact or proximity
fuse. Average time of flight in test
firings has been eight seconds.

It is a pursuit-course missile, com-
mitting its carrier aircraft to an at-
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Left, de Ha\-‘illnr{u‘] Firestreak, infrared ]!u:-ming missile, is loaded on a Gloster Javelin all-weather fighter. Plastic
covers missile’s eight-panel glass nose. Right, two of the heat-seckers aboard an English Electric Lightning interceptor,

equips some squadrons of Fighter
Command’s all-weather and night-
fighter force of Javelins, and it is
fitted to a few Sea Venom interceptors
of the Roval Navy aboard the carrier
Victorious. This is to gain experience
in handling the missile aboard car-
riers, before it becomes standard
equipment when the twin-Avon-pow-
ered Sea Vixen interceptor enters the
fleet’s squadrons later in the yvear.
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Firestreak, like the US Sidewinder,
is an infrared homer, but there the
similarity ends. It is larger than Side-
winder and about twice as heavy.
{ Estimated weight is 300 pounds to
Sidewinder's known weight of 133
pounds.) Its makers elaim it is a more
sophisticated weapon, particularly
proof against natural sources of in-
frared radiation like the sun. Much of
its weight goes into its very powerful

tack from astern for the missile to
home onto the heat emanations of
the raider’s jet pipes. The possible
firing cone is quite wide—Firestreak
is said to take out as much as 10,000
feet difference in altitude between
carrier and target aircraft, so the
fichter can fire from well below its
prey. Range is wvariable, dependent
upon the closing speed of the two
(Continued on following page)
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A LOOK AT BRITAIN'S MISSILE PROGRAM

aircraft, on altitude, and on tempera-
ture, and can be anything from less
than one mile to about four, It can
be ground launched against low-flying
attuckers and can be used as an air-
to-ground weapon against heat-ema-
nating targets,

When the pilot selects the number
of Firestreaks to be fired, on his small
control panel, cold and warm air sup-
plies are tapped from the aircraft to
cool the electronics and the heat-seek-
ing head and to de-mist the eight-
panel, tapered glass nose, The gyros
are actelerated during this period, and
the heat-secking head begins to scan
and acquires the target before the
missile is fired. Immediately after
firing, the fighter can break awav.

In the Javelin and Sea Vixen, each of
which carries four Firestreaks on un-
derwing pylons, a conventional radar-
ranging gunsight is used. But the
Lightning, which is not vet in service,
has a fully automatic fire-control and
turget-acquisition system—Airpass—de-
veloped by Ferranti. The Lightning
carries two Firestreaks mounted on
stub pvlons from the lower fuselage,
below the cockpit. It backs up this
guided armament with forty-eight un-
guided two-inch rockets in retractable
fuselage packs, and two Aden 30-mm.
CAannons,

The necessity of air freighting
development missiles: 13,000 miles
from Britain to Woomera has given
de Havilland an opportunity to build
in and thoroughly test the “transit
ruggedness” of the weapon. Fire-
streak breaks down into two major
subassemblies—the forebody, contain-
ing the intricate details, the heat-
secker, fuses, and guidance and con-
trol systems, and the afterbody, which
stores the armament, houses the po-
tentially dangerous explosive com-
ponents—warhead, solid-fuel booster,
and the compressed air bottle, which
is the internal source of power. Bring-
ing these two bodies from their stores,
mating together, attaching the bolt-on
wings and fins, and testing the svs-
tems takes two men only thirty min-
utes, after which the Firestreak goes
into a “ready-to-use” store, from which
it can be drwn, without further test-
ing, at any time over several months.

An improved version of Firestreak,
which will be a collision-course mis-
sile, is being developed. This version
will be ready for service well within
the lifespan of existing fighters, and
it is being designed to counter a
Mach 2 threat. This requirement
gives the designers of an infrared
homer a bonus in the matter of heat
emanations, for at Mach 2 friction
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heat over the target airframe is suf-
ficient to enable its use for homing,
rather than the heat emanations of
the jet pipes. This is the factor which
makes a collision course possible and
frees the missile from the limitations
of an attack from astern.

So much for defensive weapons—
now for bombardment ones. The
RAF's first experience in guided bom-
bardment missiles is being gained with
Thor, which it is the first service to
operate, since Thor has not yet been
finally selected as the intermediate-
range weapon of the USAF's Strategic
Air Commund. Aerodynamic cruise
missiles, of the Snark and Mace vari-
ety, have been ignored in Britain, and
all research in the bombardment field
is on ballistic tyvpes.

The Thor program is a joint US-
British venlure, with the United States
supplying the missiles, equipment, and
technical aid, and retaining control
over the nuclear warheads. The RAF
holds operational responsibility, Thus,
it is argued that no missile can be
fircd without the consent of both gov-
ernments. Four RAF ballistic missile
squadrons are being formed, under
Bomber Command, and the first has
been activated. Locations of the mis-
sile sites being built cannot be re-
vealed, but they are, nonetheless, no
secret. They are all in the eastern
counties. Some Thor emplacements
have been completed, and missiles are
in position. These are “soft” installa-
tions, completely above ground, Blue
Streak, which will be Thor's successor,
is designed for underground installa-
tions.

Blue Streak borrows on American
developments, for its powerplant is a
North American Rocketdyne single-
chamber unit, of the Thor/Jupiter
cliass, reengineered and manufactured
under license by Rolls-Royee, The
ultra-lightweight pressurized steel con-
struction of Blue Streak enables more
fuel and oxidant to be earried, for the
same power, than in Thor or Jupiter,
so consequently its range is greater.
For Blue Streak the term “long-range
ballistic missile™ has been coined, and
probably means a range somewhere
between the figures attached to the
terms “IRBM” and “ICBM.” Unof-
ficially, the range is said to be 2.800
miles, which will take the missile to
the heavy industrial concentrations far
behind the Urals from bases in eastern
England. Sperry Gyroscope is the
contractor for guidance. Armstrong-
Siddeley Motors recently publicly ex-
hibited a small vernier rocket, the
PR-23, with several hundred pounds’
thrust, which is probably intended for

CONTINUED

Britain’s first ballistic reentry research
vehicle, Black Knight, in prelaunch
position, is 35 feet high, 3 feet wide.
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Blue Streak’s control. Its thermonu-
clear warhead will be wholly British.

If Blue Streak burns the same pro-
pellants as Thor—wide-cut gasoline
and liguid oxvgen—it will be a break
from previous British practice, for lox
has not found favor as an oxidant in
Britain, and most liguid rockets have
used high-test peroxide,

Blue Streak will be test fired at
Woomera after static firings in Britain.
It was at Woomera that Black Knight
was successfully fired, to a height of
about 300 miles, in the first attempt
last September 7. Black Knight is
Britain's first ballistic reentry research
vehicle and is closely involved in the
Blue Streak program. Multistage de-
velopments of Black Knight will prob-
ably be used in any British satellite-
launching program. (With regard to
satellites, there has lately been talk of
a joint British-Dutch program, in
which Britain will be responsible for
the launching vehicles and the Nether-
lands for the satellites.)

Black Knight was designed at the
Royal Aircraft Establishment and has
been engineered by Saunders-Roe.
Similarly its Armstrong-Siddeley Gam-
ma four-chamber kerosene/peroxide
enging has been developed from an
RAE design, This gives about 20,000
pounds of thrust,

Air-to-surface weapons have not
been neglected, and a standoff bomb,
with the code name Blue Steel, is be-
ing developed by A. V. Roe as a latter-
day shot in the arm for the RAF
V-bombers. Specifically it will be used
by the Mk. 2 Valean and Victor bomb-
ers, but its development is going ahead
using Valiants and Mk. 1 Vuleans.
This weapon is a supersonic cruise
missile with a de Havilland Double
Spectre  kerosene/peroxide rocket;
early test models may have turbojet
engines. The Double Spectre is the
outcome of long research by de Havil-
land on assisted takeoff rocket packs
for the V-bombers, and it consists of
two Spectres, mounted one above the
other, developing together a thrust of
about 16,500 pounds. One of its two
components is a constant thrust unit,
and the other can be throttled.

Blue Steel is about thirty-five feet
long and has delta mainplanes at the
rear, with small inboard control sur-
faces and fixed stabilizing fins above
and below. (These are fixed fins as
far as aerodynamics are concerned—the
lower one hinges sideways for ground
clearance when the weapon is in posi-
tion under the fuselage of the bomber. )
Small delta foreplanes control the
pitch. It cannot be completely housed
within the bomb bays of either the
Vulean or Victor and is only partially
concealed. First test firings, from a
Valiant, are said to have been made,
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ABOYE: An Awro Mk. 1
Yulean earrving the stand-
off bomb, which would be
air-launched miles from its
target.  Operationnlly, the
Mk. 2 Yulean will be uwsed.

RIGHT: One of the world’s
smallest guided missiles, the
Yickers 891 antitank weap-
on. designed to be taken into
battle by a single soldier.

and full-scale tests are now in hand at
Woomera, using Vuleans as the car-
riers, Range is expected to be 400-500
miles; and the bomb will climb well
above its launching height, perhaps to
over 100,000 feet before diving on its
target at hypersonic speed. Blue Steel's
introduction to service is expected
about 1961.

This survey has necessarily been re-
stricted to those guided missiles that
directly affect the RAF, but weapons
of other categories, for use by the
Armiy and Royal Navy, have been pro-
duced. Nevertheless, limitations of the
budget available have caused many
missile classifications to be ignored.
There is, for instance, no mention of a
British successor to the US Army's
Corporal, with which some British
Army artillery units are equipped.
There is an obvious need for an air-
to-ground tactical weapon for close
support, and as yet there is no anti-
tank weapon in service with the Army.
A pumber of Malkara antitank mis-
siles, developed in Australia, have
been ordered for British Army evalua-
tion, and Fairey are known to be
working on another antitank missile.

—

Meanwhile, two intriguing little
wire-controlled weapons have been
developed as private ventures—the
Vickers 891 and the Pye P V. Both of
these are designed to be carried into
battle, launched, and guided by one
infantryman, They are guided to their
targets by means of an optical viewer,
which transmits command signals
through the wire. The Vickers 891, at
less than three feet over-all, and
weighing only  about  thirty-three
pounds, is probably the world's small-
est guided missile. There seems to be
no official interest in either of these
ventures.

For the Royval Navy a solid-fuel,
radar-guided, antiaircraft weapon—the
Armstrong  Whitworth  Seaslug—has
been developed and extensively test
fired from the trials ship Girdle Ness.
Service use of Seaslug now awaits the
completion of a new class of escort
destrovers designed to operate it, Also
for Aeet defense is a small, short-range,
radig-command antiaireraft missile be-
ing developed by Short Brothers and
Harland, intended to replace the Bofors
antinireraft gun as the feet’s light aerial
defense weapon.—Exp

Author Rodwell's last offering for Am Force twas the article “Farnborough
'58," in the October '38 issue. His account of the polymorph Swallow appeared
in the September issue, and in June "58 he described “The V-Force Partners
of SAC™ A staff writer for the British journal, Aeronautics, Mr. Rodwell spe-
cializes in military aviation writing. He has flowen in many of the latest British
and American military aircraft sinee he began his jouwrnalistic carcer in 19586,
Last year he qualified for a Mach Buster’s lapel pin when he flew faster than
sound as a passenger in a North American F-100F Super Sabre.
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Thor starting one of ils highly successful test flights from Cape Canaveral, Florida.

Air Force THOR —rzow in. quantity production

When the Defense Department announced,
about a year ago, that the Douglas THOR
had been ordered into production as the
Air Force’s intermediate range ballistic
missile, America’s defense gained more
than just a highly successful missile.

Thor comes completely equipped with a
Douglas-engineered support system that is

Today’s air power in action:*

immediately ready for field operation.

At the same time Thor production
started, the science-industry-military team
which cooperated in developing this missile
made sure that the important systems re-
quired to make it operational would be
ready. These systems include transporta-

tion, fueling, launching and spare parts.




Such thoroughness is typical of Douglas
where 21,000 missiles of all types have been
produced since 1941, In fact, Douglas was
the first U.S. manufacturer to develop
missile systems in all categories,..air-to-
air, air-to-surface, surface-to-air, and sur-
face-to-surface...an accumulation of mis-
sile experience unequalled in the U.S.

*In the event of an enemy strike, retali-
ation must be tremendous, decisive,
quick. Powerful, accurate intermediate
range missiles, like Douglas THOR,
launched from U.S. bases around the
world, provide this potential.
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AIRPOWER
Vs.
SOVIET POWER POLITICS

USAF Chief of Siaff, Gen., Thomasz D, White (center), meets with Hubertus Prinz zu Loewenstein (left) and Dr. Volkmar
von Lochlsdorff, who returned to Germany last month after a 6lé-week visit through the United States. Daoring their
visit the two Germans condoeted rescarch for their forthcoming book Defense of the West, which will be a German
evaluation of NATO. The book will be published this year in Germany and later in England and (by the Columbia
University Press) in this country. The authors are distinguished writers, leclurers, and educators who have worked
together @ number of times in the past. Their visit 1o the US was made on o German government grant under the auspices
of the USAF and Generals Thomas D). White, Chief of Staff, and Lauris Norstad, gﬂ]‘lﬂ:l‘l“! Allied Commander, Europe.
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Hubertus Prinz zu Loewenstein and Dr. Volkmar von Zuehlsdorff

steel curtain that put a stop to the forward march of

Soviet aggression. This is certainly true of the NATO
area, The Soviet Union, after swallowing up more than
100,000,000 non-Russian people since the end of the war
and pushing its borders, including the satellites, westward
by 1,000 miles, has not occupied one more inch of Western
free world soil since NATO came into existence in 1949,

Ground forces and navies have played their part. They
should certainly not be reduced. The German Bundeswehr
in particular must be built up as rapidly as possible, How-
ever, without the tremendous striking foree of strategic and
tactical airpower in the background, NATO could not pos-
sibly have held its own against the vast numerical superi-
ority of the Red Army.

Now the Kremlin once again is threatening aggression
against free Berlin. Ten years ago it was American air-
power, with British and French assistance, which stopped
Soviet power politics. Under the impact of the airlift—the
mightiest demonstration of air transport capabilities the
world had ever seen—the Soviet leaders did not dare to
launch an open attack and finally were forced to call off
the blockade. It was a sobering lesson to them to watch the
steadily growing stream of C-475 and C-54s, and finally the
C-Tds, capable of carrying fifty tons at a time, which kept
coming in at Tempelhof Air Base, and Gatow and Teltow
airports day and night, in sunshine, rain, or fog, during
summer and winter, finally at the rate of one every thirty
seconds, carrving food, clothing, coal, and industrial sup-
plies, to a population of more than 2,000,000, It made
the Soviets realize that should they foolhardily venture to
fire the first shot, an air force of such powerful efficiency
could just as easily earry a deadly load of weapons against
an agEressor.

And it was also a warning to them that the Berliners, as
all the nations of the free West, would readily take upon
themselves all the hardships of a blockade, and even greater
ones, rather than surrender their liberty, The common effort
against a common foe brought the free nations more closely
together and this gave life to NATO, the defense alliance
among the peoples of the North Atlantic area. They signed
their treaty in Washington on April 4, 1948, with Greece
and Turkey joining in 1952, and West Germany in 1954,

Today Nikita Khrushchev apparently wants to take up
where Josef Stalin left off. Dropping the “smile” of his
initial years, when he was not yet firmly established in his
position of power, Khrushchev believes perhaps that he
can do better than his predecessor. Once again the West
is being submitted to a test of its will and its capability to
stand firm, and in this test airpower must play a paramount
part,

One thing is certain. Unless the free world is prepared
to fight for its freedom, war will surely be forced upon it.
Evervone knows today that a totalitarian power cannot be
appeased. But it cannot be provoked either—it makes war
at its own appointed time, Weakness, not strength, would
be the way to trigger off the Soviet war machine.

In the double talk note he delivered as a Thanksgiving
present on November 27, Nikita Khrushchev declared that
unless the Western powers were willing to negotiate with
his ohedient puppets in the Soviet zone of Germany—and
that means recognize them as a "respectable” government—
Moscow would turn over to them the control of the line of
communications to free Berlin and wash its hands of the
obligations it solemnly incurred by the London Four Power

F OR MORE than a decade now, airpower has been the
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Agreement of 1944, and again after the Berlin blockade in
1949, Already some of the puppet officials have threatened
interference with civil aviation to Berlin, and fighter planes,
probably of “unknown origin,” have been found buzzing
around commercial American airliners,

Let us speak plainly. The responsibility for any act of
this kind, even if it should be committed by so-called Soviet
“German” planes, must rest squarely with the Moscow gov-
ernment. The simple fact is that there just is no such thing
as a Soviet zone “German Democratic Republic.” That
regime is neither German, nor democratie, nor a republic,

Legally and factually it is a gang of Communist quislings
doing the job they are told to do by the Kremlin, They
have nothing in common with the people, who in that part
of Germany are in no way different from those in the
Federal German Republic; and who desire nothing more
fervently than to regain the same democratic liberties as
did their fellow countrymen in the West after Hitler’s fall.
They have proved this by their uprising on June 17, 1953,
and every week 5,000 new witnesses to their unshakable
loyalty to the West are coming over. Fleeing from an intol-
erable regime, they break through Soviet police cordons at
the risk of their very lives.

If, however, Moscow should disclaim responsibility, then
these acts of aggression are nothing but piracy, whether in
the air or on the ground, and they should be dealt with
swiftly and effectively, according to the well established
rules of international law.

Some may think that in view of the terroristic power
exercised by the puppet regime, this may sound legalistic—
but it is not. It is, in fact, the only realistic approach. For
these people with whom the NATO powers are supposed
to negotinte are nothing but a totalitarian machine, with
all its well known paraphernalia of terror, secret police,
concentration camps, mock trials, and the rest. This sounds
familiar, doesn’t it? Indeed, here is an evil continuation of
the totalitarian regime that surrendered in World War 11,
with nothing changed but the color.

As far as the Western powers are concerned, this regime
still is in the state of uneonditional surrender, and it will
remain 50 until the people there, in accordance with the
promises of the Atlantic Charter, can freely and without
fear elect their own demoeratic form of government, as
their compatriots in the Federal Republic and West Berlin
did years ago.

As the picture is shaping up, what Khrushchev wants is
to engineer the Berlin coup by remote control, as Stalin did
in the case of Korea. In this way he believes he may be
able to swallow up another bastion of the free world and
break through the NATO wall, which so far has put a stop
to Soviet expansion. His threats of armed intervention,
should the West insist on its rights of free access to Berlin,
are aimed at scaring off any determined stand on our part.
If it works, he will have achieved his purpose: if not, he
will have lost nothing. All this, of course, is merely a part
of the bigger game. The attack on Quemoy and Matsu has
been stopped—at least temporarily=by an American show
of force.

Or take Lebanon, a gateway to Adana in a Soviet thrust
against Turkey’s southern flank. American and British ac-
tion stopped it. There was an outery, supported by all good
fellow travelers in the West, who predicted the most dire
consequences. Yet the Soviets did not dare to send one
single soldier into Baghdad or Damascus. It is easy to see

(Continued on page 55)
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When the Army Ballistic Missile Agency needed a small,
lightweight prime mover sufficiently versatile to trans-
port almost any size or kind of load, even over terrain
inaccessible to other types of powered equipment, they
came to FMC —and the ABMA Tractor was born.

This powerful multi-purpose tracked vehicle, conceived
and produced by FMC for an Army development pro-
gram, is another result of the more than 17 years experi-
ence acquired by FMC in designing and building more
types of military-standardized tracked vehicles than any
other company in America. FMC’s accumulation of ap-
plied knowledge and experience in the field of mobility
has led to the development and manufacture of missile
ground support equipment — ranging from small tracked
vehicles, transportable by helicopter, to complete missile
launching systems.

From design concept through development, engineer-
ing and production — to delivery on schedule — FMC is
qualified to help you solve your missile project problem,.
Why not consult with FMC at the initial stage of project
planning? Contact us today for more information.

Creative Engineers: Find stimulating
challenge at FMC's Ordnance Division.
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soft, rough or surfoced ground.
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why. There is only one language the Kremlin understands,
and that was spoken by the West in Lebanon and Jordan.

In June 1948 it was the suggestion of Lucius D. Clay,
then American military governor in Germany, to send an
armored train or a tank force through to Berlin to assert
aceess by road and rail, with the Air Force standing by,
and there are few to deny that this would have settled the
issue. In a similar situation today, the same advice holds
good. We must not be afraid of Khrushehev's threats; neither
need we fear that the Western troops might be eut off in
the city itself. Airpower would see to this. Another airlift
could easily be organized. If the Soviet-Germans should try
to interfere, fighter escort would be available, and there is
always SAC’s big stick in the background,

As the Soviets and their satellites have a numerical
superiority on the ground, which NATO under present cir-
cumstances finds difficult to match, it is only by main-
taining air supremacy that the balance can be tipped in our
favor. In Europe, Gen. Lauris Norstad, himself an airman
who has won the confidence of all under his command, re-
gardless of nationality, could not hope to carrv out his task
" without relving on airpower. The air units under his com-
mand are the Second and Fourth ATAF stationed in Ger-
many, the Fifth and Sixth ATAF in Italy and Turkey, and
Air North in Oslo, Norway, and—through the office of SAC-
Zebra in Paris, under Col. Williar C, Lewis—he is in liaison
with the Strategic Air Command. The line of demarcation
between the continental ATAF and SAC runs roughly
along the eighteenth Meridian East. In case of war this
line obviously would have to be flexible.

There is still another problem. European air space, at
present broken up into small packages, could do with wider
horizons. The idea to set up a unified European Air Com-
mand, with NORAD as a model, has much to recommend
itself. After all, the whole length of the Iron Curtain, from
the Baltic Sea to the Czechoslovakian border, is less than
the distance from Washington, D. C., to the SAC base at
Westover, Mass. In the jet age national subdivisions of
European dimensions (the Federal Republic, for example,
from the Rhine to Kassel at the Soviet-German border is
not more than eighty miles wide) are fast becoming an
absurdity.

Pooling air space, resources, and manpower of all con-
tinental NATO nations would result in a more effective
force of more and better planes, with a more balanced
over-all composition, at less cost. If there is to be rivalry
let it be transformed from national ambitions to a sound
competition between airmen and officers of various nation-
alities within the same European-wide air force. To achieve
this is only a political problem and NATO already has gone
a long way in bringing it closer to solution. Among the
military there is almost complete unanimity that such a
unified air force not only would be desirable, but altogether
practicable,

As far as the new German Luftwaffe is concerned, inte-
gration into such a unified force will probably pose the least
difficulties of all, Building from seratch, it was possible to
abide from the very beginning by NATO standards. English
is the sole language, not only in flight and for GCA, but
from the first hour of instruction, for pilots and ground
crew alike, even for those who never attended high school.
Each wing, as fast as it is combat ready, is turned over to
NATO. So far only three wings have attained that stage.
This may not seem much and we often have been asked
during our tour in this country why Germany could not
move faster,

Let us say at once that we fully agree with Gen. Curtis
E. LeMay's famous words: “I am not interested in excuses;
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what I want is to see results.” In fact, we in Germany our-
selves are most impatient of all to see our air force attain
to the size of a significant contribution to the NATO de-
fense force as speedily as possible.

It must not be forgotten, however, that a wide gap was
left by the years between 1945 and 1955, when we could
start afresh. There was no output during that time, either
of flying personnel or of planes. We are glad that the
Bundeswehr can buy the F-104, the Fastest and highest-
flying interceptor in ready existence today; and as a large
part of them will be built in license by the Heinkel-Messer-
schmitt Siidgruppe in Germany itself, our aircraft industry
may eventually catch up. However, it still will take con-
siderable time to train pilots eapable of handling these
planes in the large numbers required for an effective mod-
ern air force.

It is important, incidentally, that American safetv rules
developed over the vears have been adopted also by the
German air force. We were impressed by the meticulous
care with which planes were examined and checklists gone
through, not only by the ground personnel and crew, but
by the aircraft commander personally. We watched and
overheard by intercom how in a KC-135, coming down
from 40,000 feet to prepare for landing, the pilots patiently
went through this checking procedure, even during a de-
scent at the rate of 4,000 feet a minute. There was never a
flight, even if only for a few miles from Offutt AFB to
Lincoln, when emergency procedures were not rehearsed,
no matter how many thousands of flying hours the crew
and passengers might have had to their credit. This proce-
dure already has paid off abundantly,

As one ranking German air force officer told us, not one
of his men trained in this country was lost, and in Germany
ftself training casualties were drastically reduced compared
to figures in the pre-World War II Luftwaffe. Many of the
new German pilots were trained in America, and they came
back to Germany proud of their silver or golden wings and
imbued with the spirit of the great alliance, Others were
privileged to attend the Air University at Maxwell AFB,
Ala. There is more to this than technical training, These
men, like ourselves, have found in America a reception so
cordial, and of such genuine comradeship, as to be more
thoroughly convinced than they could be by words or treaty
texts alone that this alliance is a living reality.

Although their own air force at home still may be in a
development stage, they know that it stands not alone.
They are an integral part of 2 common force which is
backed up by such powerful instruments as the Strategic
and Tactical Air Commands. We do not wish to “hand
back™ to our American audience (to use a collegiate ex-
pression} what we have just seen and heard at Langley
AFB, Va., at Cape Canaveral, at Westover, and Lincoln,
and at SAC headquarters in Omaha, Neb. Americans, at
least many of them, know about it. But to all the European
peoples in NATO (the captive nations behind the Iron Cur-
tain by no means excluded) it is again and again a message
of tremendous importance.

Here in the subterranean command ecenter at Offutt
AFB, with its famous red telephones and its immediate
communication with some sixty bases all over the globe,
which we saw in operation, is the key to their freedom—a
guarantee for those who are in our camp, from the Aleutians
to the last small village at the Soviet-German border, and
a promise to the oppressed peoples bevond., There was
wing after wing of mighty B-47s and B-52s, like eagles on
the ground, ready to surge into the sky at an instant’s
notice, to carry their deadly load to the most distant targets.

(Continued on following page)
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Barelv nine minutes passed after the first siren sound of
the “bravo alert”™ in which we were caught at Westover,
until these bomber planes and their refueling support were
ready for taxiing out to the runway.

One would wish that Khrushchev and his entourage
might be given a chance to take a good look at the deter-
rent power of this striking force, all the better to learn their
lesson that, should they ever venture into aggression, their
regime and all its might would be wiped off the face of
this earth.

However, there is another experience at SAC headquar-
ters, in the Pentaron, at Cape Canaveral, at SACLANT in
Norfolk, and among the Army at Fort Brage and Fort
Monroe. When a high State Department official asked us
at the end of our journey through this continent what in
a few words would be the essence of our impressions, this
wias our answer: It was the magnificent human element in
all the services.

The efficiency, power, and devotion to duty is no doubt
impressive bevoud praise. But what gives strength to it far
beyond its technical power is the closely knit community of
these men, their spirit of eomradeship, their discipline com-
bined with gentleness, a chivalrous courtesy even in most
difficult situations, from General Twining, Generals White,
Luehman, Power, Sweeney, Bruce Clarke, Eckert, and
Donnelly, and the Admirals Wright, Russell. and Boone, to
name just a few among the many we had the privilege to
meet, throughout the officers and noncoms to the voungest
enlisted airman, soldier, and sailor—backed up by their
wives and families who share in a less spectacular, but by
no means less important way, the burden which these dedi-
cated men have taken upon themselves to protect peace
and liberty of us all. All this would not be possible without
the strong ethieal, in fact, religious, conviction we found

CONTINUED

evervwhere among them, quietly but firmly, without big
wards.

This is the spirit which, far bevond the military mission,
makes it understandable why today the men and women
serving in this foree are at the head also of a political de-
velopment that is the challenge of our time. The commu-
nity they have brought to life among themselves is at the
same time a mode] for the larger community of free nations
arising among us, Wherever we went we felt as if we were
coming home. Here, within NATO, they are all wnrk‘inﬂ_
together without regard to uniform or nationality, intent
only on serving the cause. We have witnessed this spirit at
SHAPE and Fontainebleau in Paris, at the Channel Com-
mand in England, in Turkey; at Naples, and on the Sixth
Fleet in our own country, and throughout the United States,
which in itself already is a NATO community stemming
from many nations.

When vou go up to 40000 feet and higher, cities and
countries even are beginning to look small. Perhaps it is
this widening horizon that has made the pioneers of the
skv susceptible to a broader political view, transcending
national boundaries. They are pioneering for political unity.
Wherever they land on their far-flung missions within the
free world, they are at home and so one day it will be with
all the people who are members of the NATO family. On
earth, as in the skies, freedom is indivisible.

When this is achieved, the sham “internationalism™ of
the Soviet bloe, imposed by force and resting on terror, will
lose much of its grip. The longing for freedom instilled into
man’s heart by the Creator himself may then surge forward
as o mighty force, breaking down the prison bars and'iron
curtaing from within, until in God's good time the horizons
of freedom will expand over all peoples and nationsof the
world, to the true limits of nature.—Exn
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A proven source offers expanded Research and Manufacturing facilities

To meet ever-increasing demands of the military for advanced data processing systems,
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AST month on this page we suggested that

there are by no means absolute answers to
the question: Why go into space? But, we pointed
out, the prospect of enlarging our knowledge of
the universe is reason enough to press on.

On the pages that follow you will find the ideas
on space exploration of such authorities as famed
writer-scientist Arthur C. Clarke. who tells the
fascinating story of radio astronomy, science’s
newest car to the universe; T. Keith Glennan,
head of the National Aeronautics and Space
Administration, who discusses tomorrow’s world-
wide weather prediction—available through satel-
lites; and Dr. Hubertus Strughold, USAF's father
of space medicine, who reports on the stages of
space exploration.
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From the Editors. ..

Also, this issue of Space DiIGesT includes a
report on the long-range impact of Sputnik on
the US space effort, a picture story on Russian
plain-folk getting a glimpse of their national
achievements, and photo coverage of the success-
ful Atlas ICBM firing. In addition there are pro-
vocative discussions of the military applications of
advanced technology and the possibility of man’s
finding a hostile universe.

These articles suggest just some of the answers
to the basic question: Why astronautics?

In following issues of Space DiGesT we will
continue to try to put the space age into some
sort of perspective with candid studies of where
we are now and how effectively we are crossing
our newest frontier.




Flashing through the night skv, trail of Spuinik

AS WE ENTER YEAR II OF THE SPACE AGE...

How Much of a Spurt SINCE

“If the US becomes a second-rate nation in space-
flight, it will not be because we lack capable tech-
nical men or resources, but because we waste
effort and time.”

GEORGE SUTTON, FORMER PRESIDENT,
AMERICAN ROCKET SOCIETY

IFTEEN months have elapsed since the

“backward” Russians jolted us with

the launching of their first Sputnik. The

painful soul-searching that rent the air
during those first dreary post-Sputnik weeks has
faded into memory. The disquiet raised by the
Soviet achievement and its implications has since
1957 given impetus to the worried group of legis-
lators and scientific, industrial, and military people
who have—under the existing ground rules—done
their best to provide the country with an adequate
space and research program.

60

Progress has been discernible, and there is un-
deniably a record of achievement that rates com-
parison with the heady advance of the Soviets.
The school of thought in the Defense Department
that used to consider basic research an expensive
but rather useless hobby has given way to a
somewhat harder-headed leadership. There has
been much enlightened discussion in govern-
and the press on the subject of reexamination
of our educational system. Respected “indepen-
dents” like Vice Adm. Hyman Rickover, father
of the Navy's atomic submarine program, have
spoken out strongly on the need for making our
schools what they were originally intended to be
—places where youngsters learned how to think,
not primarily how to adjust themselves to the
bumps of interpersonal relations to society.

On the hardware side, accomplishments have
been respectable, too. We have fired (at this
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writing) two lunar probes to respectable dis-

tances, discovered and told the world of the band

of radiation that surrounds this planet, proceeded

with the development and scheduled flight pro-

gram of the USAF-North American X-15 re- %

search plane which will take man to the edge of

space. Al the end of 1958 the world heard of our

plans for a continuing pelar orbit satellite pro-

gram, to be carried out under Advanced Research P

Projects Agency (ARPA) auspices from the i

newly completed West Coast USAF SAC launch

site at Vandenberg AFB, Calif. &l
There is talk, too, of additional space probes,

to be launched under the auspices of the National

Acronautics and Space Administration (NASA)

1o the vicinity of Mars and /or Venus in the

coming two years. And industry is busy, at the

behest of NASA, on the design of recoverable |

sealed capsules capable of carrving a man safely

back from orbit. Also expected under NASA

auspices are launchings of IGY-type satel-

lites to obtain new data on the upper atmosphere

USAF's Pioneer I lunar probe, fired in October

FILLIAM LEAVITT 1958, set new altitude record for US astronautics.

Associate Editor

Year's end saw Army's June ll moonward shor,

' T Wi ¢ _
SPL[[J{-'\I[K ) Fioneer I1l, Pioneers were under NASA auspices.

and solar composition. Solid fuels and the million-
pound thrust engine are under development, and
research continues on the development of usable
nuclear and even more exotic forms of propulsion
for space vehicles of the future. The biomedical
programs of the Air Force continue at a faster
pace. To follow the newspaper accounts is to note
how space—once the realm of dreamers—has
become a household word across the land.

This whirlpool of activity has given rise to a
less-than-valid appraisal of where we stand.
After the shock of Sputnik and the “chins-up”
assurances in late 1957 by the national leader-
ship, there was, for a brief time, a new mood in
the country. Thoughtful people acknowledged
that the complacency that had led to the “tech-
nological Pearl Harbor™ must come to an end.
And from that acknowledgement emerged the
mood that brought into being, first the Defense
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Department’s Advanced Research Projects
Agency and later NASA from the nucleus of
the old National Advisory Committee for Aero-
nautics, created with alacrity by an alarmed
Congress.

Research and science in general came into new
respectability. The continuing theme was acceler-
ation of our scientific progress and application of
more funds. And for our safety it was agreed
that we must stay abreast of the Soviets.

On the political side, the Administration and
Congress both began to match the constant Soviet
clamor for “peaceful” uses of space with reason-
able proposals of our own. And the realization
that there is and must be cross-pollinization of
technical capability, not to mention hardware,
between “civilian™ science and the military be-
came evident in discussions of such items as why
the original Vanguard project fizzled. Compari-
sons between the Russian and American ap-
proaches to the satellite programs proved to
many observers how naive we had been in be-
lieving that a low-budget, separated IGY satel-
lite program could produce the same kind of
results as a program that used all the rocketry
capability that could be spared from top-priority
defense programs. The Russians taught us that
lesson and were rewarded with a propaganda
coup in the bargain.

Looking back on the era of disenchantment
and recrimination that followed Sputnik I, it ap-
pears as one of the most thoughtful, self-apprais-
ing periods in our recent history. The resolve
that emerged from those months, had it reached
fruition, would have transformed the country—
and today there would be little or no need to
think much about Sputnik except as “the best
thing that ever happened.”

But something different has occurred. Instead
of doing what we promised ourselves to do, we
have continued, with but a few modifications, the
situation that existed before Sputnik. We have
given lip service to change, yet half-smothered
the very people who could give us the total scien-
tific program we want in a maze of confused
authority and a welter of fiscal double talk.

An interesting example is the situation of the
new NASA. If you visit NASA’s offices in Wash-
ington, you'll find dedicated people who want to
give the country a balanced space program, but
who have to spend disproportionate amounts of
their time in negotiations with other government
agencies, military and civilian—discussions which,
through no fault of the conferees, begin to take
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Model of Sputnik I intrigies crowds at exhibition
in Academy of Sciences Pavilion in Moscow.

on the appearance of diplomatic meetings be-
tween sovereign powers.

Or examine the NASA budget. A close look
shows that of the approximate $300 million in
FY °59 funds available to NASA as the nation’s
top civilian space agency, nearly a third had al-
ready been figured for the old NACA anyway,
and that a considerable part of the remainder is
really money transferred from the Defense De-
partment’s ARPA and the military services. Add
to this the important fact of the decreasing value
of the dollar and you get a true figure for the
agency’s spending money that is very modest
indeed.

The same situation obtains in the military.
Inflation alone has created a situation where even
a nominally increased total budget in reality is
able to buy less, not more,

But even more significant, in an appraisal of
where we really stand in Year II of the Space
Age, is the fact that much of what has been ac-
complished would have happened anyway—with
or without Sputnik. The ballistic missile program,
from which much of the space capability derives,
was a going business, subject admittedly to on-
again-off-again funding, before Sputnik. It still is.
The Atlas ICBM, which shows much promise of
being a powerful space vehicle, has been fired
successfully full range (see page 78). But this
achievement was bound to happen, even if some
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Russians claim to have recovered dogs from
straighi-up shots. Display shows recovery gear.

of the people responsible had to work wirthour
authorized overtime pay.

What has really happened since Sputnik is that
most people in the country now understand that
a trip to the moon, for whatever purpose, is not
an indication of madness but something “those
scientists” really mean to accomplish—i.e., there
has been an increase in public understanding of
the role of science.

What has net happened, notwithstanding the
new public interest, is the enormous acceleration
of activity and direction that was promised to the
nation in the first post-Sputnik days. Assurances
by the national leadership and popular press do
not alter this truth. No amount of euphemism
can change the fact that we have still not faced
up to the challenge of the new age. Nor can
soothing words change the fact that unalterably
opposed to us is a power that considers itself
the wave of the future, willing and eager to har-
ness its total energy to assure its hegemony. The
supreme test of our own democratic system will
be of its ability to meet this Soviet challenge.

Just as the Russians have used the main
strengths of their totalitarianism to lurch ahead
(see “The Military Significance of Space” by Rear
Adm. John E. Clark, Deputy Director of ARPA,
on page 70). we must be willing to use our own
strength. As Admiral Clark points out, the Rus-
sians do not concern themselves with the aca-

SPACE DIGEST [ JANUARY 1959

demic problem of peaceful or military uses of
space. They marshal their capability under a
central authority, ‘accomplish their projects, and
get on with the job. In Sergeant Friday's phrase,
“they stick to the facts!”

Their significant advantages are their ability
to focus singly on objectives minus parliamentary
discussion and to conceal their failures from the
world.

But these are by no means insuperable advan-
tages. And owr democratic structure in no way
precludes our focusing our efforts, owr marshaling
of capabilities in the new age.

Space technology offers an excellent example.

We have divided our capability.

It is difficult to ascertain the exact reasons for
this and our other failings. But at least part of
the problem stems from two main sins—self-
delusion and fear.

We delude ourselves—as we did before Sputnik
—into believing that we can continue to concen-
trate on lawn care and life adjustment in a world
where most people care less about democracy
than about getting enough to eat.

Our fear is more complicated than our self-
delusion, because its strongest manifestation is in
our leadership, not in the people. It is a fear of
ourselves, of our own ability to accomplish hard
tasks that cost much money, a fear of giving
capable people the needed resources and authority
to achieve objectives.

In this hesitant atmosphere, we are subjected
to an unhappy picture of skillful, dedicated people
in both civilian and military structures, trying to
go ahead with programs of ‘space technology,
without a central focus of decision.

No historical analogy is ever perfect, but it is

T. Keith Glennan
Administrator, National Aeronautics
and Space Administration.

Roy W. Johnson
Director, Advanced Research
Projects Agency
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difficult to imagine how the atomic programs of
World War 1l could have been accomplished with
as much speedy success today.

After the war there was a long, heated debate
on how to get on with the atomic job. We asked
ourselves: How can we serve both military and
civilian needs? Can we compartmentalize the
atom? The answer was no. We had to serve all
needs, as events required.

That there is a continuing military interest and
contribution to space technology is obvious. The
Air Force's atmospheric mission leads logically
into space. The first Americans into space will be
trained airmen such as Capt. Robert White, who
is scheduled to fly the X-15. The acromedical ex-
perience of the Air Force will continue to be in-
valuable to the business of space conquest, and
the missile capability obviously lends itself.,

But the fact of this military capability should
not cause an arbitrary division of space into
military and civilian areas, as has happencd. This




division has made it harder for the various sources
of capability to work together.

The answer to such a dilemma is by no means
easy. One approach might be the creation of a
space and science budget, with top-level decisions
on allocations for military and civilian needs. This
might bring space and the general problem of
scientific advance to its deserved priority as a
subject for decision—not compromise—on the
highest levels.

Even under the present system—or lack of sys-
tem—the military and civilian space technologists
are unable to attain the pace of progress that
should be possible. because of the continuing
hesitancy in decision making at the highest level.
Whatever progress already made is the result of
interchange, but interchange done in a confused
atmosphere. As the stakes increase, the philosophy
and resolution that back up the system, whatever
it is, become increasingly crucial —EnD

Right, North American X-15, a USAF-NASA
rocket-propelled, experimental aerospace craft
which will take its pilor, USAF Capt. Robert
White, into space. First flights will be thiz year.

Below, famed School of Aviation Medicine “trip
to the moon” experimeni of 1958, Airman Don-
ald Farrell is visible at left on closed-circuit TV.
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MESSAGES

FROM THE INVISIBLE UNIVERSE

Radio waves, reaching the earth from vast distances,

are clues to a grmt{*r COSIMOSs

IRTHUR C, CLARKE

OR thousands of years men have looked
up at the sun, moon, and stars—and
believed that they saw the universe.
Within the last decade, we have dis-

covered that they saw—even with the greatest
telescopes—only one universe, and that another
exists, invisible to the eye. This is the universe
revealed not by light, but by the millionfold
longer waves of radio. It has been a revelation in-
deed; today’s astronomers are like blind men who
have suddenly been granted the gift of sight. It will
be years before they can fully interpret what they
observe—or rather what their wonderful new in-
strument, the radio-telescope, observes for them.

The discovery of radio waves themselves is still
less than a century old; it was as recently as 1873
that the great physicist James Clerk Maxwell pre-
dicted their existence theoretically and not until
1888 that Hertz first generated them in the labora-

tory. The swift rise of radio communication in the
1900s is one of the romances of modern tech-
nology, but for a long time it never occurred to
scientists that nature, as well as man, could pro-
duce radio waves. It was true that brief bursts of
“static,” or electronic interference, accompany
lightning flashes—as everyone knows who has ever
listened to a radio program during a thunderstorm
—but this was not considered to be of very great
scientific importance, though it gave the meteor-
ologists a useful tool for tracking distant storms.
The first man to suspect that we might be miss-
ing something was a Bell Telephone Laboratories
engineer named Karl Jansky, who was trying to
hunt down the source of the background noise
which can be heard in any radio receiver when
the volume is turned full up and no station is
tuned in. Some of this familiar hissing or frying
sound originates in the set itself, but part of it is

Ear to the invisible universe, This is the “dish”" of the Naval Research Laboratory's radio-telescope al

A |r|:|'|"_'|.'.!It|'-|i'1|'l Point Observaror Y. Charles Counry Md., h.‘r_'.::'.ﬁ{ steerable r'grrh'.-_l-i"r-'j'g'u'(lpp in the United Stares.
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picked up by the antenna. In 1931 Jansky made
the surprising discovery that part of this radio
noise came from outer space, from the general
direction of the Milky Way. This discovery would
have earned Jansky a Nobel prize if anyone had
appreciated its significance at the time; but—like
some of the results of psychical research—it could
not be fitted into the general pattern of accepted
science, So, for almost fifteen years, it was vir-
tually forgotten,

It took the radar developments of World War
Il to bring the facts of radio-astronomy so forcibly
to the attention of scientists that they could no
longer be overlooked. Early in 1942 the British
Army's antiaircraft radar was suddenly and in-
explicably jammed by a new type of interference.
Naturally, the Germans got the blame, but it did
not take long to discover that the trouble was a
good deal farther away. The “jamming” was com-
ing from the sun.

At the time, this was a well kept secret but im-
mediately after the war the scientists concerned—
mostly British and Australian—started following
up this new line of investigation with great energy.
They were much helped by the fact that large
quantities of surplus radar equipment could be
picked up for a song. and most of the first radio-
astronomy equipment was built around converted
radar sets.

A modern radio-telescope is, basically, a de-
vice for picking up and amplifying radio waves
from selected small regions of the sky. Various
types of directional antenna systems are used;
some resemble TV arrays but the best known (and
certainly most spectacular) are the huge para-
bolic bowls of which the 250-foot diameter in-
strument at Jodrell Bank, Manchester, England,
is the largest example. This great mirror, which
has tracked all the Sputniks and American satel-
lites, concentrates radio waves in precisely the
same way as the more familiar type of optical re-
flector—such as the 200-inch instrument on
Mount Palomar in California—concentrates light
waves. However, because of the much greater
length of the waves used, even a 250-foot radio-
telescope has a somewhat fuzzy view of the uni-
verse. Objects which are closer together than a
quarter of the moon’s diameter cannot be clearly
separated, but appear to overlap. Even a small
optical telescope can do a thousand times better
than this, when it comes to resolving minute de-
tail.

And unlike an optical telescope, which can
produce dramatic and exciting photographs, the
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World's largest radio-telescope, ar Jodrell Bank,

England, forerunner of bigger ones o come.

output of a radio-telescope consists of nothing but
wavering lines on chart paper. The energy picked
up by the bowl and concentrated at its focus is
amplified by a very specialized apparatus which
measures and records the strength of the incoming
waves. (Sometimes the readings are tabulated
automatically by electric typewriters, so that the
telescope simply turns out columns of figures as
it scans the sky!) Only experts, therefore, can in-
terpret the results and say whether a sudden surge
of power—recorded as a jump in the graph or an
increase in the tabulated numbers—is due to local
man-made interference or to some natural source,
perhaps millions of light-years away.

These natural sources fall into several very
different categories, and there are certainly many
others still to be discovered. One of them, as the
British Army’s radar experts found to their dis-
comfort, is the sun. However, the greater part of
the time the sun is not a very powerful source of
radio waves; if you listen to it on a sensitive re-
ceiver you will usually hear only a gentle sizzling.
But occasionally, when the enormous dark blem-
ishes known as sunspots cross the solar disk, the
output of radio waves increases by many million-
fold. Another potent source of radio emissions is
flares—sudden eruptions of incandescent gas from
the sun’s surface, on a scale which makes our most
violent H-bomb explosion about as impressive as
the popping of a paper bag.

Precisely how these torrents and whirlpools of
flaming gas, at temperatures of thousands of de-
grees, and moving at hundreds of miles a second,
act as generators of radio waves is still being in-
vestigated by scientists. Their work will lead to a
much better understanding of the sun, and it is also
linked with research which before long may trans-
form life here on earth. For the study of such
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electrified gases is an essential step on the road
to thermonuclear power—the release of the sea's
infinite energy, to be extracted in the form of
deuterium, for the use of all mankind, The sun
started fusing hydrogen several billion years ago;
now we are learning from its example.

That the sun was a source of radio waves did
not surprise the astronomers greatly, though they
were rather taken aback by the strength of its most
violent transmissions. What no one could have
foreseen, however, was that radio waves would
also be received from far colder bodies, such as
the planets YVenus and Jupiter.

In the case of Venus. the earth's perpetually
cloud-covered twin, the intermittent radio dis-
turbances may come from something analogous to
thunderstorms. Being nearer the sun, Venus is a
good deal hotter than the earth and its weather
must be—to put it mildly—tropical. In any event,
the bursts of radio noise emerging from beneath
the eternal clouds may give us our first definite in-
formation concerning conditions on the hidden
surface of the planet.

The case of Jupiter is much more mysterious.
This giant planet, its diameter ten times that of
the earth, is a hundred degrees colder than the
most frigid Antarctic night—so cold, indeed, that
most ordinary gases are liquefied. Yet from
somewhere deep down in the turbulent, half-
frozen slush of methane, ammonia. and hydrogen,
through which move floating islands bigger than
our planet. are radio sources of immense power,
generating millions of times more energy than ter-
restrial thunderstorms.

Very feeble radio waves have also been de-
tected from the moon and Mars. These, however,
arc merely the waves that are produced by any
object not at the absolute zero of temperature,
simply through heat vibrations of its molecules.
The radio waves which come from Jupiter and
the sun are vastly more powerful than can be ex-
plained by this “thermal” effect and must have a
completely different origin.

But the greatest of all radio transmitters in the
universe are far more remote than sun and planets,
and their investigation leads us back to Jansky's
original discovery. If our eves could respond to
radio waves as they do to light waves, most of the
sky would appear covered with a faintly glowing

mist. The glow would concentrate into a bright
band closely matching the position of the Milky
Way, but scattered over the heavens would also
be hundreds of individual points of radio “light,”
some of them extremely brilliant. These were origi-
nally, and rather naturally, given the name “radio
stars,” but it was soon found that most of them
did not coincide with any outstanding visible stars.
The astronomers were suddenly confronted with
an entirely new picture of the sky, and the attempt
to find the origin of the radio emanations (or dis-
crete sources, as they are now more noncom-
mittally called) is one of the most fascinating
scientific detective stories of the past decade.

Some of these radio sources—millions of mil-
lions of millions of times more powerful than any
transmitters built by man—are filaments of heated
gas. expanding and twisting through space with
great velocity. They may be the debris of explod-
ing stars; indeed, this is known to be the case for
one of the most powerful radio sources; the Crab
nebula—remnant of a cosmic catastrophe which
the Chinese astronomers observed as a brilliant
but short-lived new star in A. D. 1054,

These swirling gas clouds calling attention to
their existence by the roar of their radio voices
are merely local eddies in that whirlpool of stars,
the galaxy. Though they are far larger than the
solar system, being many light-years across, they
are still very small on the cosmic scale. And as
radio transmitters, they cannot be compared with
the most stupendous source of radio energy yet
discovered.

This lies in the direction of the constellation
Cygnus, but it is a million times farther away
than the cross-shaped group of stars which out-
lines the figure of the flying swan. It is pour-
ing out radio waves at the unimaginable rate of
1,000,000,000,000,000,000,000.000, 000,000 (thirty
zeros) megawatts; for comparison, a very high-
powered radio transmitter may broadcast one
megawatt. When this intense source was discov-
ered, barely ten years ago, the astronomers were
baffled because the best telescopes could find
nothing visible to account for it. Eventually, pho-
tographs taken at Mount Palomar by Baade and
Minkowski revealed a tiny smudge of light which
has now been interpreted as one of the most awe-
inspiring phenomena yet discovered. It is nothing
less than the head-on collision of two galaxies.

This is indeed a phrase worth savoring with the
mind, but the word “collision™ is a little mislead-
ing, 1t will take millions of years for the two great
systems of stars to sweep through each other, and
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If radio-drenched Cygnus were inhabited | its beings

would probably never learn of electromagnetism.,

it is most unlikely that even a single pair of stars
will actually come into contact, so vast are the dis-
tances between them. It is the violent interaction
between the tenuous gas clouds between the stars
which generates this tremendous pulse of power.
Even from 270,000,000 light-yvears away, it domi-
nates the radio sky.

Conditions must be very peculiar in a region s0
drenched with radiation as the Cygnus radio
source. Radio communication would be as im-
possible as a quiet conversation in a jet-engine test
cell. It is difficult to see how the inhabitants of any
planets in these colliding galaxies could even dis-
cover the laws of electromagnetism, in the pres-
ence of such a roaring background of power.

And this leads us naturally to a question which
many people would like to ask, but which the
astronomers are chary of answering. Is there any
evidence at all of signals due to intelligence among
the radio noise pouring down from space?

Not yet; nor could it reasonably be expected in
the present early stage of this new science. The
natural radio transmitters scattered round the sky
are quadrillions of times more powerful than any
that even the most advanced civilizations could
possibly build: against the cosmic cacophony, the
voice of intelligence could be only the faintest of
whispers. Our own radio signals now fill an ex-
panding sphere of space more than a hundred
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light-years across; Marconi's first transmissions
have already traveled fifteen times farther away
than the nearest star. But long before they leave
the solar system, our most powerful broadcasts
fade so far below the background of interstellar
noise that they are as undetectable as words that
were spoken yesterday.

No receiver, however sensitive, can pick up
signals once they have sunk below the noise level.
And if we ever do detect intelligent signals from
space, the beings that produced them may no
longer exist—such is the slowness of radio waves,
compared with the immensity of the universe.
That soundless thunderclap from the colliding
galaxies in Cygnus started on its way before the
great reptiles trampled the earth.

Yet though they may deny it with some indig-
nation, many radio astronomers must cherish the
secret hope that some day they will detect signals
which do not have a natural origin. The tele-
scopes already built—even the 250-foot Man-
chester giant—are the products of the very first
decade of radio-astronomy. One day they will be
superseded by far larger instruments. . , .

These will not be built on the earth’s surface,
but will be assembled in satellite orbits, where the
absence of gravity will permit the use of paper-
thin materials and ultralight construction tech-
niques. Clear of the man-made interference which
now drenches our planet, they will be able to
gather far more energy than today’s antenna sys-
tems and, what is equally important, will be able
to focus with much greater precision upon selected
small regions of space. We can be certain that
these vast instruments will bring us much nearer
to a true understanding of our universe; and we
can hope that. one day, they will tell us that we
are not alone in its immensity —E~ND

' ' i
Mr. Clarke, the author, is a well known British
scientist and writer, whose many books include
The Exploration of Space, The Making of a
Moon, Exploration of the Moon, and Interplane-
tary Flight. Among his popular science-fiction
offerings are: Childhood’s End, The Sands of
Mars, Expedition to Earth, Earthlight, and Reach
for Tomorrow. The article above appeared orig-
inally in the New York Times Magazine for
November 30, 1958, and is reprinied here with
permission. Reprint permission has also  been

granted by the author and the author's agenis,
the Scott Meredith Literary Agency, Inc.
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HE role of technology in the conduct
of military operations has risen fantas-
tically in relatively few years. The fight-
ing power of the armed forces, as never

“We must have the courage to look in the past, now depends on the attainments of
X technology, on the potentiality for the mass pro-

1o H'.i‘(.’ f‘ iure. an “F io duction of new kinds of weapons, and on the level
' of the technological preparation and the education

of the many-millioned masses of the population.

The question of the role of science and technol-
ogy in modern war is one of the key questions in
military affairs.

The physical and mathematical sciences, par-
ticularly the discoveries in physics made in the
SIGNIFIC AN E last decades, have especially great significance

C for military technology. The development of work
in the spheres of electrical and magnetic felds led
to the creation of radio technology, which pro-
vides for communications between the armed
forces and the command, for automatic guidance

OF SP ACE of equipment at a distance, and for the means for
radar detection of the flying objects projected by
the enemy.

Learning to harness the energy contained in the
nuclei of the atoms of a number of chemical ele-
ments has permitted the construction of atomic
weapons of awesome power and the construction
of ships with atomic propulsion, and the approach
to the creation of atomic-powered aircraft and
space rockets.

Giant strides in the basic knowledge of chem-
istry, of astronomy, of ballistics, of aerodynamics,
led to the realization of the long-range rocket
capable of flying several thousands of miles and
of rising to heights far into space, leading to arti-
ficial earth satellites. These satellites, together with
their scientific value, may well some day have a
tremendous military significance. From them it
will be theoretically possible to carry out nearly
all the basic military operations such as recon-
naissance, communications, damage assessment,
weather prediction, bombardment—and far more

mvest in it H'n'uugfr research”

REAR ADM. JOHN E. CLARK, sy Precisely. .
Drady Dirutin Often research, which at first glance seems to
Aduanced: Rassarch Projecte gency be of no anticipated special significance militarily,

works out in practice to accomplish a revolution
in technology and exercises a revolutionary influ-
ence on weapon systems. As an example, one might
refer to the research in semiconductors like the
germanium crystals. Research has shown that the
semiconductors can replace many types of elec-
tronic tubes in complex radio technical and elec-
tronic instruments. This permits the making of
both very compact and reliable radio devices.
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From this arise great possibilities in the manu-
facture of guided and automatic weapons and
other important types of modern military equip-
ment.

Even such sciences as celestial mechanics and
astrophysics have now acquired decisive signifi-
cance for military affairs. Celestial mechanics
until recent times has been interested in calculat-
ing the motion of celestial bodies. Now this
science is employed to calculate the flight of long-
range rockets and artificial earth satellites. Astro-
physics is concerned in part with the study of
the physical characteristics of cosmic space. In-
formation about these characteristics is now used
in order to forecast the environment within which
artificial satellites and rockets must work.

It is necessary to know how cosmic rays would
act upon their delicate mechanisms, what the tem-
perature of the rockets would be when heated by
the sun, and what would happen in the event of
their collision with a meteorite. The research of
astrophysicists regarding the condition of the
matter within the sun and the stars at tempera-
tures of millions of degrees and pressures in bil-
lions of atmospheres has great significance for
the correct understanding of the essence of the
atomic explosion.

The light and the radio waves emanating from
stars, planets, and cosmic nebulas can be em-
ployed for the automatic guidance of very long-
range unmanned aircraft, thus assuring very great
accuracy in the guidance of their flight to a given
target.

Mathematics and the associated theoretical
mechanics have long had essential significance for
the development of weapon systems. Many ques-
tions of mathematics and mechanics have received
their scientific development in connection with the
solution of the elements of artillery fire.

Guided and self-homing missiles are swiftly
replacing guns and some types of aircraft. They
have special components making possible the
change of direction of the flight of the missile in
flight. This is achieved in various ways. One can
place instruments in the missile which sense the
target and guide the missile to it, or have the
missile ride a radar beam, or by following the
target path one may direct the missile to it by
radio command.

These things are done on the basis of a new
sphere of science called cybernetics, the theory
of the guidance of machines and mechanisms with
the assistance of automatic devices. This science
obviously has great significance for the automati-

2

zation and mechanization of commercial produc-
tion.

Everything up to this point leads to but one
conclusion: War is no longer an art but a science.
Technology and science in warfare have advanced
so fast and far—and are advancing faster and
farther—so that in any kind of war, be it limited
—which is far more likely—or all-out nuclear,
that side with the highest order of technology and
science on its side will prevail.

In past wars there has been time after the war
started to initiate and carry out massive, expensive
crash programs in technological fields. In the last
great war such things as radar, influence fuses
for antiaircraft guns, and atomic bombs were
developed during the course of the war. If we
aren’t ready to use advanced technology and have
in hand superior weapons if any war starts in the
future, we may not survive the first operation.

In past years, tactical and strategic plans were
our most jealously guarded secrets. Today our
secrets should be our scientific knowledge of
weapon systems.

But one can’t keep scientific secrets unless one
has them to keep.

What are the Russians doing about scientific
matters?

First, it is quite important to understand that
the Soviets, in rather marked contrast to the cul-
tures of the West, regard the sciences as being
fundamental rather than incidental to the entire
cultural-social life of the nation. This is a very
profound difference between the status of the
sciences in the free world cultures and in the
Soviet Union. It is important for us to understand
this feature if we are to understand where and
how resecarch and development is being run or
where it is going.

The second feature has to do with the control
exercised by the Soviet Academy of Sciences.

The Soviet Academy of Sciences, founded by
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Peter the Great is almost 250 years old. The
Academy today is the largest scientific organiza-
tion in the world. It has over 20,000 people in its
membership and staff, of whom 1.600 are con-
sidered to be technical workers. Of these 1,600,
about 600 are full professors. They represent the
top scientists in the Soviet Union in the many
fields of science. And their job is to direct the
nation’s research and development.

Another responsibility, not as clear-cut, came
in a series of decrees throughout the 1920s. The
Academy was charged with integrating and di-
recting the entire national effort in' research and
development. Despite many internal struggles and
the heavy hand of Soviet bureaucracy, these top
scientists are responsible for seeing that the re-
search and development programs of the nation
are in line with the political objectives of the
Soviet leadership. In a monolithic structure, this
probably has certain advantages.

The third thing which the Academy has been
able to do because of its prestige, its influence,
and its position, has been to raise the social lot
of the teacher, the scientist, and the professional
engineer to the very highest social strata in the
Soviet Union. And as a part of this effort to estab-
lish high prestige for scientists, the Academy has
insisted that most top scientists also teach school.
This practice is a very general one throughout the
Soviet Union. If you are a scientist in a laboratory,
you are generally also a part-time teacher in that
laboratory or in a school.

With continuing hope in the essential good in
man, the United States has lived in a glass house
during the International Geophysical Year. Rec-
ognizing that penetration of the secrets unfolding
before us requires the efforts of philosophers and
scientists the world over, the United States has
sought a truly international effort.

And what has this meant to the USSR, the
other national participant in earth satellite launch-
ings? It has meant great benefit to itself with little
return to others in kind. We should ask ourselves
why, and we should keep putting this question
to ourselves until we make the honest answer.
Why are we told little or nothing about Soviet
launchings, launching equipment, experimental
results, and the like? Why do the Soviet leaders
and scientists play coy and superior in an inter-
national effort, purportedly devoted to all man-
kind?

We don't like the real answer because it means
a long pull effort during which consumer sacrifices
will be made. It means a devotion to research
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which will grant progress at the expense of present
day luxuries. It means intense work, resolution,
and character, expended perhaps over our entire
lifetimes, and a few generations beyond us. Never-
theless, the answer has not changed since the
Communist Manifesto, it has not changed since
Stalin, it will not change after Mao and Khrush-
chey.

Communism has short-term tactics, it does not
have short-term strategy. Its strategy is domina-
tion of all there is to dominate, whether on earth
or in space. Until Communism as a way of life
has faded from control over key areas on this
earth, the United States and the free world must
go forward by giant steps, on the long legs of
advanced research.

There has been great concern throughout the
free world that space will not be used strictly for
peaceful purposes. There has been no such con-
cern evident in the Communist camp. Again, why?
And again, let’s face up to the answer. The Com-
munist leaders know beyond a shadow of a doubt
that the free world longs with all of its collective
heart to keep free space free. They rely on this
longing. They abet it with hollow pronounce-
ments, while pursuing secure programs under
strict military discipline. Their few scientists who
are not also generals receive laurels and medals,
speak eloquently, but apparently are isolated from
the actual space programs of the USSR and the
absolute military applications securely tied thereto.

Is there anyone here who doubts the grave mil-
itary and political implications of a Soviet man
circling the earth in a space vehicle beyond our
power to counter? Does anyone doubt the military
profit inherent in a manned lunar base? I can
assure you, there is no doubt in Moscow, . . .

The United States will launch more satellites
this year and in the years to come. But we must
digest the fact that the Russians are ahead of us
in this field because of our late start. These years
will not be made up overnight and the surest way
to remain forever behind is to be panicked into
crash programs of a glamorous nature, and neglect
the basic work that will provide the foundation
upon which to build a lasting edifice.—ExD
This material is from Admiral Clark’s address
on December 9 before the Aberdeen Proving
Ground chapter of the Armed Forces Manage-
ment  Association. Now Deputy  Director of

ARPA, the admiral was formerly Director of
Guided Missiles Division, Office of the CNO.

3




X HY should enormous sums of money

B be spent on the investigation of space,

when no apparent material gain will

be forthcoming?” “Why should useful

citizens be allowed to throw away their lives in

pursuit of a useless scientific experiment?” *Has

not man already overstepped himself in the great

scientific discoveries of this generation?” “The

probing of space represents further interference

with the secrets of nature which may well lead to
man’s ultimate oblivion.”

Such comments are often made, and the writer
will attempt to explain why many eminent scien-
tists and laymen believe that space exploration is
a natural development of man’s insatiable thirst
for knowledge and must be carried out to the
utmost of man’s ability.

Zoological and medical investigations have
shown beyond doubt that physically man differs
but little from the higher animals, The essential
difference between homo sapiens and the higher
animals appears to be “thinking man’s” ability
to reason and create systems of thought. Under-
lying all man’s achievements of civilization and
science is his desire to probe the unknown. It
was this passionate desire to know what lies
beyvond the horizon that led to the discovery of
new continents and ringed the earth with systems
of communication. Without this inquisitive desire
to learn where, how, and why things exist, man
degenerates to a state of mental stagnation, as can
be well illustrated by the aborigines of Australia,
whose life and customs have not apparently
changed much since very early in human history.
Behind man’s thirst for knowledge lies a prime
motive, or driving force, which, although he may
not realize it, is based on his ever-present desire
to solve satisfactorily the meaning of his existence,
and of his place in the universe.

Man is gifted with power to reason, a factor
which places him far above any animal. To sup-
press this power in any way is morally wrong.
Reasoning can only lead to truth if facts are
known, and unbiased scientific investigation is
the only sure means of obtaining these facts. It is
obvious that, if man’s wonderful gift of reasoning
is to be fully exploited, most scientific investiga-
tions must proceed without restriction, especially
in man's future endeavors to conquer space.

It is difficult to realize the exciting thought that
the advent of space exploration is so near that

T4

there may be young people alive today who will
be privileged to live in an era when some of the
most baffling mysteries of the universe may be at
least partially solved. . . .

What is the meaning of [our] universe? Where
does the human being and life fit into [its] vast plan?
Can we believe that an ordered dynamic universe
working and moving to definite laws can have
becn created for no reason whatever? Man, being
what he is, demands that there must be a purpose
in the existence of the gigantic system. Is life part
and parcel of this system, or is life completely
alien to it? It may well be that life on this earth
is existing in a hostile universe, the purpose of
which has nothing whatsoever to do with life. We
may recoil at this idea, but the possibility must
be faced, because the answer to this question is
of such fundamental importance that, if known,
it could have tremendous repercussions on philo-
sophical and religious thought,

Many learned men have expressed the opinion
that the origin of life on this earth was the direct
result of a chance combination of atoms and
molecules under favorable conditions. This com-
bination is thought to have resembled a complex
protein-type molecule capable of utilizing sur-
rounding molecules in order to duplicate or re-
produce itself. It has been suggested that the
possibility of such a chance combination is so
remote that even if there were hundreds of mil-
lions of planets similar to the earth, not more
than one would be likely to produce life. How-
ever, we must not delude ourselves about this; if
a rudimentary life form created by chance is
assumed, then there is overwhelming evidence to
show how this entity could have developed into
more complex forms, culminating in the produc-
tion of higher animals and finally, man.

If the above theory is accepted, then there is
little doubt that man is indeed living in a hostile
universe, in which life is not part of the scheme
of things, but is in fact an abortion of nature. If
this is the case, then it is a terrible and hollow
joke that man should have developed the power
of thought and reasoning only to prove himself
a freak of nature. This purely cynical and mate-
rialistic point of view is not necessarily subscribed
to by the writer, but since scientific inquiry cannot
take religious and philosophical beliefs into ac-
count, it is necessary to show what sort of con-
clusions can soon be arrived at by relying only
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on the limited amount of scientific knowledge.

If life, as we know it, exists elsewhere in the
universe, then conditions must be present to sus-
tain it. Such conditions, as far as we know, can
only exist on planets which revolve round a parent
sun. The secret of the successful continuity of
life is its adaptability to prevailing conditions. If
this were not so, life on earth would have been
liquidated at a very early stage of its development.
Life is not a stagnant phenomenon but is con-
stantly changing with conditions and environment.
Because of this plasticity it is possible that once
life has been created under suitable conditions, it
can remain in existence under almost any future
condition except that of extreme heat or extreme
cold, providing conditions change slowly enough
for some form of evolutionary adaptation to be
accomplished. With this in mind, the possibility
of life surviving on any other planet cannot be
dismissed completely. It is not yet known for eer-
tain whether there are any planetary systems exist-
ing other than round our sun. This surprising lack
of knowledge is due to the fact that planets, hav-
ing no light of their own, are only seen when they
reflect light from their parent sun. As the nearest
star is several light-years away, the reflected light
from any distant satellite would be too weak to

This provocative article is reprinted with
permission of the awthor and the British
Interplanetary Society from its publica-
tion Spaceflight for October 1958. Mr.
Acraman’s article is an outstanding exam-
ple of an interesting array of ideas pre-
sented in the same issue of the magazine.
Among the other astronautical subjects
covered in the October Spaceflight are
the relative merits of space stations as
launch sites for interplanerary rravel, Rus-
sian views of astronautics, the possibilities
of hyvdroponics in astronautics, a valuable
glossary of astronautical terminology, and
an excellent, detailed table of all earth
satellites launched through last Awugust.
The British Interplanetary Society was
founded in 1935 and includes many
British and foreign rocketry authorities.
It publishes both the nontechnical Space-
flight and a Journal. Full particulars on
membership or subscriptions may be ob-
tained by writing to the Secretary, British
Interplanetary Society, 12 Bessborough
Gardens, London, S.W. 1, England,
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be observed by any telescope located on earth.

With the development of manned artificial satel-
lites out in space, scientists will be able to install
telescopes so large that the details of some of the
nearest star systems will be clearly visible. On
earth, the effective range of an astronomical tele-
scope is limited by the filtering and refractive
effects of earth’s atmosphere. Telescopes in space
will not be subjected to these limitations; it will
therefore be possible to prove conclusively whether
or not the nearest stars have planetary systems
revolving round them. If only one other planetary
system can be discovered, the universe is so vast
that we could logically conclude that a planetary
system is quite a regular occurrence, and the uni-
verse could be considered as containing hundreds
of millions of possible abodes of life.

If such planets do exist, we could never hope
to reach any of them by space travel as it is cur-
rently envisaged, because these journeys would
take many thousands of years to complete. Un-
fortunately, therefore, definite proof of the exist-
ence of life on these far-away planets is not likely
to be forthcoming. Seekers of the truth are not
daunted by this, because, fortunately, we always
have the planets of our own solar system, which,
by comparison, are relatively close to earth, and
during the conquest of space a number of these
will undoubtedly be investigated at close range.

Of all the planets in the solar system, Mars
offers conditions nearest those of earth. Mars has
an atmosphere which may possibly contain a very
small amount of oxygen, and has a limited quan-
tity of water. The planet spins on an axis in a
similar manner to earth so that seasonal climatic
changes occur. As Mars lies approximately 140,-
000,000 miles from the sun compared with the
earth’s 93,000,000 miles, the seasonal tempera-
ture variations take place considerably lower
down the scale than on earth. For example, the
equatorial temperature of Mars is approximately
equivalent to that-of a May day in central England.
From this brief summary of Martian conditions,
it seems probable that some life forms could live
there. Many astronomers do in fact believe that
life of a kind does exist on Mars. Considerable
evidence has been put forward in favor of this
theory; for example, certain parts of the planet’s
surface are known to undergo seasonal variations
in outline and color. This can be explained by
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postulating the existence of plant-like forms
which change their color as the seasons change,
in a manner similar to many of our own plant
species. The real solution will be forthcoming only
when the planet has been visited by man.

In all probability, the first heavenly body to
be investigated will be earth’s own satellite, the
moon. This is one of the least likely places in
which we expect to find life. There is no appre-
ciable atmosphere and no water. The surface
consisty entirely of nonheat-absorbing material
which reflects almost all the heat and light from
the sun. Because of this, the surface temperature
during the lunar day is hot enough to boil water,
while at night the temperature drops almost im-
mediately to far below the freezing point. Despite
these terrible conditions, a number of authorities
on the subject believe there is a faint possibility
that a low form of life may exist in certain craters
on the moon. This assumption would explain the
appearance of certain dark irregular patches on
the walls of some lunar craters, the shape of which
appear to change from time to time. If this is
true, it portrays a startling example of the tenacity
of life and life's ability to survive appallingly ad-
verse conditions.

The motives which inspire man to delve into
fundamental scientific research depend basically
on his innate desire to explain the nature of the
universe and life’s position in it. Before any sound
universal scientific philosophy can be founded, the
true nature of matter, energy, and life must be
explained. Whether or not these questions will be
answered may depend on the success or failure of
man’s future conquest of space.

The question which concerns man personally
is the explanation of the part life has to play in
the universal plan. It has been shown that life
may be alien to the universe, existing temporarily
in a hostile universe as a parasite on earth. On the
other hand, life may be present as a natural sc-
quence which is found to occur if conditions are
favorable. If life in any form whatsoever is found
on any other planet the consequences would be
profound; for this might be in some ways regarded
as man’s grearest and most wonderful discovery
of all time.

If the presence of life is discovered elsewhere
in the planetary system, we can logically conclude
that life is not just an unhappy accident of nature,
but a natural consequence of nature, that the
phenomenon of life is not a fugitive in a hostile
planetary system, but part of a natural order
governed by universal laws.
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Should it be proved beyond doubt that life
exists on any solar planet other than earth, and
we discover by means of space telescopes that
other planetary systems exist, then we can but
conclude that many of these planets are also
abodes of various life forms. No longer could we
then think of the universe as a massive dynamic
system bearing no relation to life; on the contrary,
we should be forced to admit that in all probability
this universe of inconceivable dimensions is teem-
ing with life of all kinds. If this is true, how much
more wonderful the universe will seem. We can
attempt to imagine the diversity of life forms, and
conditions under which they may live. Each abode
of life would have its own evolutionary history
culminating in its present end product. Some of
these life forms may possess intelligence compar-
able with our own. What is even more likely,
many different entities throughout the universe
may have far exceeded our own standards of in-
telligence, and may even have solved the most
vital secrets of nature and the meaning of the
universe,

The day when ultimate knowledge of the uni-
verse is gained by man may be very far off, but
the writer believes that by the pursuit of knowl-
edge by scientific methods, the truth of life and
the universe will eventually be found. It may take
thousands of years, but some day, in a much en-
lightened age, men will cease to hate one another
and join together in a common universal philos-
ophy, for seeking the truth.—END
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Space Age missile

Before the launch, the “beast” stands cold, 100 tons of sieel, more than 40,000 parts—and all will work.
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AW A . makes the full trip

SAF’s biggest push into the space age

U took place at 9:27 p.m., on November

28, 1958, from Cape Canaveral, Fla.

There were some 360,000 pounds of
thrust at work to carry the Convair Atlas inter-
continental ballistic missile its full range of 6,325
statute miles into the South Atlantic.

The accuracy of the shot, relatively unheralded
in press reports the next day, was amazing. An
unofficial report, straining with modesty, said the
missile landed within thirty miles of its predicted
target. The exact figure remains classified, but
there are indications that it is substantially lower
than thirty miles.

Significance of the shot goes beyond the ob-
vious observation that it matches a feat the Rus-
sians say they accomplished in August of 1957.

The Atlas may prove to be the DC-3 of the
missile and space era, the most practical vehicle
for America’s early attempts to put heavy satellites
in orbit.

Early last month the Defense Department's
Advanced Research Project Agency (ARPA),
announcing the Project Discoverer satellite series,
said Atlas will be used as the program advances.
For this work a high-energy upper stage will be
added, providing boost for a payload weighing
as much as 10,000 pounds.

Almost as if in reply to the USAF accomplish-
ment, reports came out of Russia in early Decem-
ber that the Reds have an ICBM with a range
of 8,700 miles. Most experts believe this not only
is possible, but probable. They assume the Soviet
weapon is the same one announced in 1957, but
is now carrying a smaller payload for a greater
distance. Thrust, also, could have been increased.

Atlas, of course, is capable of the same choice.
When the project was started back in 1946, Atlas
roughly paralleled the air-breathing Snark and
Navaho guided missiles in the basic requircments
of range, payload, and accuracy. The range at
that time, with relatively primitive and heavy
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nuclear charges, was about 5,000 nautical miles.

The amount of progress we have made in
developing progressively lighter warheads natur-
ally has not been disclosed. But it is certain that
great progress has been made and equally certain
that this gain will add to the range capability of
Atlas. And the effort to improve engine thrust is
a continuing program.

From the standpoint of America’s missile ca-
pability in the weapons race, Atlas will add to
the deterrent power of the Strategic Air Com-
mand. The ICBMs are due to attain operational

Closeup, before removal of the ganiry crane, shows
Convair and Rocketdyne launching experis on job.
Platforms are servicing areas for prelanunch check.




First flames make the launching pad a fiery nest.

capability before the end of 1959, first at Van-
denberg AFB, not far from Los Angeles. Other
launching bases are slated to be built at Cheyenne,
Wyo., Omaha, Neb., Spokane, Wash., and Denver,
Colo.

From these SAC sites, it will be possible to
hit almost any point in the Soviet Union, a fact
that has an important bearing on the evident
determination of the Defense Department to cur-
tail planned production of the Thor and Jupiter
intermediate-range ballistic missiles.

The Atlas achievement may, in the long run,
have as much significance in the diplomatic world
as it has to the military arsenal. It is becoming
clearer that the touch of blackmail seen during
the Suez crisis—when Russia spoke menacingly
about its missile capability—is growing into an
important factor in the cold war.

There is no way to measure the impact of Atlas
in that situation. But the fact that it is here and
on the eve of true operational capability should
give comfort to the nation. Because of past errors,
the Atlas intercontinental ballistic missile may be
late, but it is not too little.

—CrLAubE WITZE

She's off! 360,000 pounds of thrust lift the “hird.”
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USAF Atlas Placed in Orbit

The significance of the Atlas ICBM put
into short-term orbit around the earth just
as this issue of SPACE DIGEST went to press
is that the US now is close to being able 1o
put a man inio space. A single additional
booster on Atlas can probably place a human
in orbit—once the manner of safe reentry is
solved—or even permit escape from earth's
gravity. But the marvel of guidance demon-
strated by the ARPA-USAF launch of De-
cember 18 is equally significant. The Atlas
reportedly was guided into orbit by its own
system, indicating that this mighty ICBM
now can be counted on not only to hit any
point on earth’s surface but any “point” in
near space as well. And, as a bonus, the
Atlas is demonsirating the value of satellites
in a global communications system.




SPACE and the Weather

7. KEITH GLENNAN

Administrator, NASA

VER THE years great progress has been

O made in [long-range weather prediction],

but there are definite limits to what we

can hope for in weather prediction so

long as our observations must be made entirely
from within the earth’s atmosphere.

One example is the way the behavior of the air
masses over the oceans often determines the
weather over the inhabited land masses. These
great areas of water, as every schoolboy is taught,
cover more than two-thirds of the earth’s surface.
We know so little about how the world’s weather
is generated over these vast ocean masses and
over the polar areas that we are unable to forecast
the resulting weather accurately. This is particu-
larly important in the case of devastating typhoons
and tornadoes. We have made some progress in
our aerial study of hurricanes that form in the
Caribbean, but the cost to expand this kind of
effort around the world would be great, and the
information obtained insufficient to warrant the
added cost.

With properly instrumented satellites, the me-
teorologists can watch storms form and move and
disappear, all around the world on a twenty-four-
hour basis. They can study also the physical proc-
esses that make our weather . . . how the earth’s
surface absorbs heat energy from the sun in vary-
ing amounts, and how the heat circulates. . . .

By observing, measuring, and then understand-
ing these complicated heat-transfer processes, the
meteorologists expect to be able to predict normal
and abnormal weather, including the onset of
destructive droughts, catastrophic windstorms,
and flood-producing rains. Bevond all this, they
dare dream about the day when, finally, they will
have fully comprehended the meaning of their
new knowledge and may then be able, to an extent,
to modify the weather. Calculation of [savings]
of several billions of dollars [by US Weather
Bureau Chief, Dr. Francis W. Reichelderfer] was
premised on the value of more accurate. longer-
range weather and storm forecasting. The value
of weather control would be incalculable.

The use of satellites in communications also
offers the prospect of great advantages and econ-
omies. In this area . . . there is such keen interest
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that several of our most profit-conscious elec-
tronics companies are spending money of their
own to ensure, if possible, that they have the
competence to ensure their participation in such
satellite operations. . . .

But what of the longer pull? What is the payoff
prospect there? Let us face the fact that the space
bill will be one that is counted, year after year for
a long time to come, in the hundreds of millions
of dollars. Unfortunately, as Norman Cousins has
pointed out, this activity will take its toll of young
lives, as well. I don’t know all the good that will
result, and I doubt if any man alive today can
give really specific answers.

In this connection 1 am reminded of the story
they tell about Michael Faraday, the English
physicist, whose pioneering work in electromag-
netics had such a profound effect upon our later
understanding of electrodynamics leading to the
development of useful electric power. It was about
a hundred years ago that Mr. Faraday is supposed
to have been asked, in the British Parliament,
about the value of his electromagnetic experi-
ments. His answer, so the story goes, was, “l can’t
tell you what it'll be good for. But I'll tell you
this: One of these days you'll be taxing it.” . . .

To quote another very wise man . . . a member
of the President’s Space Council, Dr. James H.
Doolittle:

“I can’t tell you precisely what of great value
will come out of our moving into space to probe
the secrets of the universe. However, 1 have the
conviction, and in this 1 find myself in the com-
pany of some very wise men, that a century from
now, perhaps much sooner, people will say that
this venturing into space that we're planning now
was one of the most practical, intelligent invest-
ments of our national wealth to be found in his-
tory. If we in the United States take the wisely
bold action necessary to lead in exploiting the
possibilities of space technology for science, all
mankind will benefit."—ExnD

This material is from the remarks of Mr. Glennan

ar the annwal banquet of the Fort Worth, Tex.,
Chamber of Commerce, on December &, 1958,




The Evolution
of Space Exploralion_

PACE operations may be classified in
accord with the properties of the en-
vironment, the characteristics of motion
and pertinent velocities, and the desti-
nation of the flight. The evolution of human flight
—as it is today, as it may be tomorrow, or as it
might be in a more or less remote future—we may
then see in four stages:
For the past fifty years we have been in the
1 o Stage of atmospheric flight. Its characteris-
tics are very well known: propeller and jet
propulsion; the lower regions of the atmosphere
as the flight zones; pressurized cabins; subsonic
and supersonic speeds; generally normal gravita-
tional conditions; distances of geographic dimen-
sions; and flight durations of fractions of a day.
Status of the craft: airplane.
&) We have now entered the next stage: space-
oo o tquivalent flight. The characteristics are:
jet and rocket propulsion; the partially
space-equivalent regions of the atmosphere; sealed
cabins; supersonic and hypersonic speeds; the
gravity pattern—multiples of G, reduced G, and
nullified G; operational range of geographic di-
mensions; flight duration from minutes to several
hours. Status of the craft: airplane plus projectile.
The craft of the Century serics and especially
those of the X-class—like the Bell X-2 and the
MNorth American X-15—are the prototypes be-
longing to this stage of space-equivalent flight or
space-equivalent operations.
) As soon as it is possible to push a manned
,) .vchicle into an orbit with orbital velocity,
we will have manned orbital flight or manned
satellite flight. The characteristics are: totally
space-equivalent regions of the atmosphere or
circumterrestrial space; sealed cabins; orbital

velocities in a geocentric orbit or in the earth’s
gravisphere; the gravity pattern—multiples of G
and long durations of nullified G. Status of the
vehicle: biosatellite. The smaller research satellites
with and without animals in the International
Geophysical Year are the first step in the direc-
tion of manned satellite operations or circum-
terrestrial space operations.
/ The final stage will follow as socon as the
~}, attainment of escape velocity makes escape
operations possible bevond the gravitational
control of the earth. The characteristics of grav-
ispheric escape operations are similar to those of
satellite operations except that the vehicle now
enters the gravispheres of other celestial bodies
and may circumnavigate the moon or other
planets, or may even land on them. In this final
stage of space operations the wvehicle will have
attained spacecraft status.

There may be some transitional stages between
these four basic stages of space operations, such
as satelloid flight, ie., a powered satellite for
flights in the regions below the mechanical border
of the atmosphere.

This classification gives a realistic perspective
of the stage at which we stand today and of the
development possibilities we may expect in the
future. The timetable of that development will
be determined by space technology, but in any
event space medicine must and will be prepared
to meet and cope with all these possibilities.

This selection, by USAF’s Dr. Hubertus Strughold,
first appeared in Air University Quarterly Review
and is reprinted here with special permission.

SPACE DIGEST [ JANUARY 1959




[ he o .
Russians

[.ook at

[heir

Sputniks

Photos by Richard E. Stockwell

Codedtrarime niended

rieLt

HAT the Soviets don't miss a bet in impressing

their people with the prowess of Russian astro-
nautical science is evidenced by these photos of
the heavily attended public exhibition in Moscow
of Sputniks orbited to date. An estimated 50,000
persons a day, plain people ranging from teen-
agers to grandmothers, view the display and
marvel at the charts and photos explaining Sput-
nik missions and performances. Staged in the

f Spurnik L wows plain-folk crowds in Moscow,

Academy of Sciences Pavilion in the Red capital,
the Sputnik show’s emphasis is on scientific ac-
complishment, and military applications are not
expressed. To add to the interest and provide
answers for the unsophisticated, there are guides
on hand to give explanatory lectures. As the pic-
tures indicate, the earthbound Sputniks are realis-
tic full-scale models of the hardware that went

into orbit.—ExD
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THE MERGER

The legal act of merging two companies into one does not of itself
change the sum total of their capabilities. Thus, today the compe-
tence of the Ramo-Wooldridge Division for the development of
electronic systems for military and commercial applications is indis-
tinguishable from that of its predecessor organization, The Ramo-
Wooldridge Corporation, while the skills of the Thompson Products
group of divisions in the design and large-scale production of preci-
sion devices also remain unchanged. Soon, however, effects of the
merger will begin to appear. One early effect will be an important
addition of manufacturing strength to Ramo-Wooldridge programs,
several of which have passed out of development and are in the
prototype or manufacturing phases. Conversely, the special skills
of Ramo-Wooldridge scientists and engineers in certain fields can
usefully supplement the services that the Thompson Products divi-
sions offer to their customers.

The formation of Thompson Ramo Wooldridge Inc. is intended
to provide an unusual capability for the development and produc-
tion of the complex electronic and mechanical devices and systems
required by today’s expanding technology.

A Thompson Ramo Wooldridge Inc.

Maln Offices = Cleveland 17, Ohlo
Los Angeles 45, California

DIVISIONS AND PRODUCTS

TAPCO: Missile and aircralt auxiliary power
systerns, ground support systems, fuel systems,
pumps, accessories, hydraulic systems, pneu-
matic systems; electronic control systems,
microwave swilches; frame struclures, pressure
vessels. Jot engine compressor blades, rotors,
stators, and impellers; turbine buckets, rolors,
and stalors; structural and fabricatad compo-
nents. Rocket engine cases, nozzles and pumps.
Nuclear reactor control rods, pumps, access-
ories, and core structures. Precision investment
and continuous vacuum cast parts for aircraft,
missiles, jet and rocket engines. Vacuum cast
super-alloy ingol, billet and mill shapes.

RAMO-WOOLDRIDGE: Electronic reconnais:
sance and countermeasures sysiems, infrared
sysiems, analog and digital computers, air
navigation and traffic control, anti-submarina
warfare, electronic language translation, infor-
mation processing Systems, nuclegar energy
applications, missite electronics systems, ad-
vanced radio and wire line communications.

AUTOMOTIVE and INDUSTRIAL PRODUCTS:
Valves and associated parts for all types of
internal combustion engines. Steering linkages,
front wheel suspension ball joins, hydraviic
cylinders and pumps, cylinder sleeves, piston
rings. Truck relarders. Diesel engine turbo-
chargeérs. Rock drill bits and drill rods. Alloy
pistons for automotive and aircraft; impact
extrusions, permanent mold and die castings.
A wide variety of autornotive replacement parts
distributed nationally and overseas through
7,000 distributors.

CONSUMER PRODUCTS: High fidelity amp-
lifiers; FM-AM radio tuners; magnelic tape
recorders; stereophonic sound systems, public
address and intercommunication systems, Tele.
vision cameras for industrial and broadcast
purposes; complete low-power television broad-
casting stalions.

THE THOMPSON-RAMO-WOOLDRIDGE
PRODUCTS CO.: Digital control computers
and associated equipment for automatic control
of industrial processes, data logging and com-
putation, pilot plant operation and process
research, lest facility operation, and general
computational use.

PACIFIC SEMICONDUCTORS, INC.: Gar-
manium and silicon diodes and transistors,
high woltage rectifiers, subminiature rectifiars,
voltage variable capacitors.

Number of employees: 22,000

Estimated 1958 Sales: $335,000,000
Plants in Los Angeles, Bell, Culver City and
Long Beach, California. Denver, Colorado.
Michigan City, factana. Cambridge,
Massachusests, Warren and Portland, Michipan.
St Louls, Manchester and Sullivan, Missour,
Cleveland, Euclid, Willoughby, Minerva, and
Columbaus, Onie. Danville and Harrisburg,
Pennsyivania. Roanoke, Virgin/a. 5t. Catherines,
Oatario.



Notes on the Scientific Approach

The following selection was found among the papers of the late Dr. Kenneth 5. M. Davidson after

hiz death last year. It is reprinted with permission from Adero/ Space Engineering, November 1958,

the journal of the Institute of the Aeronautical Seiences, of which Dr. Davidson was a Fellow.

HE natural sciences, in their essence, are

expressions of the human spirit, like

music or literature. Man has always

been curious about nature and the uni-
verse around him. He has always been led on,
irresistibly, to explore things he does not under-
stand. Often, in the process, he has discovered
something quite different from what he expected,
and a new line of thought has been opened. So
it has always been, and so it must inevitably go
on. There is no other way known. The best scien-
tists all agree on that. They agree, too, that if
science is to flourish, the prime need is a healthy
sense of free enguiry. It is not that scientists con-
sciously balk at restraints more than anyone else.
It is simply that they stop functioning under
restraints. The only choice one has is to give them
their heads and get what they can give, or hold
them on a rein and not get anything.

There is nothing new in this. It was understood
in a groping way when Charles II of England
founded the Royal Society in the 1600s. It was
well understood in the German universities before
the first World War. It is thoroughly understood
by a great many people today in all parts of the
world. Furthermore, there is a great deal more
scientific work of high caliber being done today
than ever before in history. Why, then, should
there be so much talk about it at this precise time?

One straightforward reason is clear enough.
The influence of scientific discoveries on military
affairs has been growing at a prodigious rate since
the early days of the second World War. At the
same time, military affairs have continued to have
an urgency about them and have been drawing
very heavily on the accumulated background of
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scientific knowledge. Most scientists foresaw at
the end of the war that something ought to be
done to ensure a continuing supply of new knowl-
edge. A little was done. Now there is concern that
it was not enough.

But this does not go to the heart of the matter.
There has even been talk of “crash programs” to
make up for lost time. There is no such thing as
a crash program in science. Science is a habit of
mind, a sensitive awareness of the physical world
which, with enough hard work now and then,
leads to new concepts or new combinations of old
concepts. When crash programs have produced
startling practical results, they have been pro-
grams to exploit what was known or nearly known,
not to discover the unknown. The groundwork of
science was already well laid before they were
started. This is true of radar, synthetic rubber,
atom bombs, penicillin, in fact, of the whole list.
The rate of scientific discovery can surcly be ac-
celerated by bringing to bear a greater number
of trained minds. It is certain that they exist poten-
tially, but it takes time to train them. Some say
a generation, beginning now. It might be done in
that time, certainly not in less. It will not be done
at all without deep understanding of the nature
of the problem and a measure of patience. It can
be nurtured, like all things of the spirit. It cannot
be forced.

This may be a hard lesson. But the stakes are
high.

Scientists are as much alive as any other group
to the needs of the world. They know the urgency
of expanding the scientific community of the free
world. They have been preaching it. Now they
want to make sure it is realized. —EnD




peaking of

If you're planning to go up, out, over, or perhaps
just drop down onto the moon some day, don't go
until you've read Dr. Dinsmore Alter’s superb little
book called Imtroduction te the Moon. Dr. Alter,
recently retired director of the Griffith Observatory,
has written an excellent “Baedeker” of the moon,
fascinating to moon gazers and serious selenologists,
with more than sixty plates as illustrations,

Dr. Alter’s philosophy of space exploration is that
it is part of man's inevitable development, and per-
haps more important in detail than we now are able to
realize. He says:; “In the life of a man there must
be some instant. . . . which is more important than
any other in determining his future. The decision or
the happenings of that instant affect all which fol-
lows.

“The same type of critical moment may well have
come to the race or may have passed. It may not be
until hundreds or millions of years afterward that the
instant is recognized.” Our reaching for the moon,
our attention to the details of its existence, says Dr.
Alter, is an example of this phenomenon.

From the invention of clothing, the control of fire,
the making of artifacts, from cave drawings, the use
of metals, development of weapons. through con-
cepts of calculus and relativity, Dr. Alter leads us to
the decision of the present: “If man occupies the
moon, what use shall he make of it? . . . The moon

GEORGE "MOON" MEYERS—By Jack Tippit

o

o oooand waitll I orell ya abour this
lunar Jayne Mansfeld | metf”

SPACE

offers to man research opportunities in physics,
astronomy, and other sciences which are so much
greater than earth can offer. . . . What he can develop
there can prepare him truly to become a citizen of
space.

“The moon must be used exclusively as a labora-
tory of science for the benefit of this and of all future
generations of mankind. There must be no diversion
of its potentialities to any other purpose, privale or
national.” He fails to mention how this might be
achieved should the Soviets get there first.

In further chapters he succinctly traces the history
of early lunar cartographers and speculates on the
space station, the first lupar explorers, and the de-
tails of a permanent lunar base. He staunchly pre-
dicts:

“Man must force his way to [the] inhospitable
surface of the moon. He must carry with him his
own localized environment. . . . Those who have
faith in the race feel certain that it will be done, and
an increasing number believe that we shall begin to
occupy the moon within this century. . . . What man
does on the moon will be just a prelude. . . . The race
will stand with the gate slightly ajar, ready for an
age of exploration and travel that until the last few
years was considered to be merely within the do-
main of science fiction."”

The photos used are the Moore-Chappell series
made with the thirty-six-inch reflector at Lick Ob-
servatory and the sixty-inch reflector at Mi. Wilson-
Palomar. Best-seller material on counts of lucidity,
coverage, illustrations, and Dr. Alter's obvious au-
thority in the field, fntroduction to the Moon is avail-
able from Griffith Observatory, PO Box 27787, Los
Angeles 27, Calif., for $1.65.

Have you heard the music of the spheres? The
singing stars? Feeling a bit empty? You may be a
little ahead of the rest of us, according to Donald H.
Andrews, Professor of Chemistry, John Hopkins
University, writing in the December Scouting.

“The same experiments which are giving us atomic
power are also giving us atomic vision: We can look
inside the atom and sce that there is something there
beyond the material. We can see through to a new
horizon of the spirit.

“If we were to enlarge an atom to a balloon the
size of a football field, then step inside it, we would
see some twenty luminous balls about the size of
footballs circulating like planets around the sun, The
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footballs are the electrons and the sun the atomic
nucleus, . . . The rest of the atom is only empty space.
Since you are made of atoms you are mostly nothing
but empty space, too. If the atomic holes could be
squeezed out of you, vou would be smaller than the
smallest speck of dust—the ultimate in ‘reducing.”

“A series of remarkable discoveries has given us
a new picture of the atom. Let’s step back inside our
football field atom, wearing powerful glasses and an
imaginary electronic hearing aid. We turn up the
volume on the hearing aid and become aware of
sounds like great rolling organ music all about us,
intermingling melody and harmony like a hundred
vast pipe organs playing at once. Our atom sings, and
it is answered by music in the neighboring atoms in
this vast assembly that makes up the human body. In
a word, atoms are not matter but music; and since
we are made of atoms, we are music too."”

Television viewers across the country may soon
be seeing an excellent half-hour, color documentary
film on the thorny medical problems of getting deli-
cate man off the ground and into the hostile reaches
of the upper atmosphere and space.

The film, “Vertical Frontier,” produced with the
cooperation of the Air Force by Robert J. Enders,
Inc., of Washington, D. C., for the Winthrop Phar-
maceutical Laboratories, tells, in understandable
terms, the exciting story of the dedicated band of
civilian and military scientists who since World War
11 have been concentrating on the problems of human
endurance in such areas as acceleration stress and
the design equipment to provide tomorrow’s space-
man with an environment he can take with him into
space.

The picture, featuring excellent footage of such
famed acromedical achievements as the rocket sled
rides of Col. John Paul Stapp at Holloman AFBE,
N.M.; the balloon ascent by Lt Col. David G.
Simons in 1957; and the celebrated simulated “trip
to the moon™ by Airman Donald G. Farrell in 1958,
concenirates on problems of atmospheric survival,
but touches, too, on other questions, such as radia-
tion, use of algae for oxygen supply, and isolation.
Its producers have done an expert job of continuity.
The musical score is tasteful and notably not over-
dramatic. To supplement Air Force footage, Enders
camera crews went on location to Wright-Patterson
Air Force Base, Ohio; Randolph AFB, Tex.; and to
the Washington Zoological Gardens, where they ob-
tained live shots of one monkey that survived the
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Planning the recently premiered space-medicine

(13

film “Vertical Frontier," narrator Mant Warren,
recently retired Air Force Surgeon General, Maj.
Gen. Dan C. Ogle, and producer Robert J. En-
ders talk over dialogue for the introductory scenes.

carly Aerobee experiments with rocket-firing of ani-
mals in New Mexico.

Appearing in the opening scenes are recently re-
tired USAF Surgeon General, Maj. Gen. Dan C.
Ogle and Winthrop Lab president Dr. Theodore G.
Klumpp. Technical advisers included Li. Col. Ray
Towne, USAF, and Maj. William K. Douglas, USAF
(MC), both of the Surgeon General's office. The
film was written and produced by Howard A. Enders
of Enders Productions.

Premiered in early December in Washington, “Ver-
tical Frontier™ will be distributed in the Air Force
and will be made available to television stations in
the US and to service and church groups.

“The Story of Palemar,” a sixteen-mm movie in
collar with sound is available from the California In-
stitute News Burean, 1201 East California 5t., Pasa-
dena, Calif. Running time forty minutes; renial, $25
for a day's showing, 33 for each additional day.

Trips to the moon are literally an old story at the
Library of Congress. In an exhibit called “Space—
Its Past, Present, and Future Exploration,” Marvin
MacFarland, head of the Aeronautics Section of the
LC Science and Technology Division, brought to-
gether materials from the rare books collection, the
manuscript division, and historical prints and photos
for a unigue display of man’s efforts to reach the
bleak and arid moon.

The strong attraction of the moon to earth-bound
man is illustrated in stories and drawings of early
proposals for journeys to or around its hostile clime.
Documenting the history of aeronautics, as the first
steps in lunar travel, are the notebooks of the Mont-
golfier brothers, Tsiolkovsky, Igor Sikorsky, Robert
Goddard, and the Wright brothers. An unusual pre-
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view of Sputnik [ is the cover of a 1927 issue of Die
Rakere, a German rocket magazine, which shows an
earth satellite in orbit, with the title “In % Slunden
un die Erde”—An Hour and a Half Around the
World!

A space age teaching aid, “"Hew to Develop a
Teaching Unit an Rockets and Space Travel,” has
been published by rhe Marterials of Instruction Com-
mittee of the Narional Aviation Education Council,

Written by John Sternig, Assistant Superintendent
of Schools, Glencoe, Hl.. this free leafler is intended
ta help teachers keep up with the rapid advances in
science and technology in these challenging times.
Free, upon reguest from NAEC, 1025 Connecticut
Ave. N. W., Washingron 6, D. C.

Translations from the Current Digest of the Soviet
Press, published weekly by the Joint Committee on
Slavic Studies (1735 South State St., Ann Arbor,
Mich.): ‘

From Sovetskaya pechai: commenting on the US
translation program of the Soviet journals: “Do avia-
tion workers . . . need foreign literature? . . . The
price of subscriptions to translations of our maga-
zines in the USA is considerably higher than ordinary
subscription rates; the readers’ interest in the suc-
cesses of Soviet science is a factor that is taken into
account.”

From Pravda, special correspondent A. Azizyan
writing “At the Construction Site of the Novosibirsk
Scientific City™:

“The forest tract adjoining the Ob Sea [in north-
west Russia]l will contain fourteen scientific insti-
tutes: hydrodynamics. geology and geophysics,
atomic physics, inorganic chemistry, automation and
electrometry, mathematics, thermal physics, cata-
lysis, applied mathematics, organic chemistry, chemi-
cal kinetics and combustion, genetics and cytology,
experimental biology and medicine. and economics
and statistics. There will also be a complete uni-
versity, housing, cultural, and service facilities and a
scientists’ club.”

“A Carcer in Astronomy,” prepared for the Ameri-
can Astronomical Society by Otto Struve and Gib-
son Reaves, is a practical pamphlet for future star
gazers. It lists career qualifications, some of the col-
leges and universities offering undergraduate majors
in astronomy, requirements for graduate study,
actual working areas for career astronomers, current
salaries, and a bhibliography of books and periodicals
useful in gaining an understanding of the problems
of astronomy. Altogether excellent guidance for a
youngster who wishes to investigate this limitless field.

o o do

Write to the American Astronomical Society, Box
2023, Yale Station, New Haven, Conn.

“Introductory Physics,” a series of 162 half-hour
lectures and laboratory demonstrations on sixteen-
mm. film designed for classroom use at the senior
high school or freshman college level, can be bought
in color or black-and-white from Encyclopaedia Bri-
tannica Films, 1150 Wilmette Ave., Wilmette, I1l.

The series was shot while Dr. Harvey White of the
University of California was presenting a daily edu-
cational television course in Pittsburgh during the
1956-57 school year. Students viewed three lectures
and two lab periods a week. Dr. White assigned
homework and the classroom teachers helped their
classes prepare for the next day's lesson. Teachers'
manuals and student workbooks are available,
although any good text or workbook may be adapted.

Cost? 513,000 for the black-and-white film; $25.-
000 for color.

A similar course, introductory chemistry, is now
in preparation, with lectures by Dr, John Baxter of
the University of Florida.

Space research tools—

Bibliographies—What and Where:

The Literature of Space Science and Exploration,
compiled by Mildred Benton of the Library Branch,
Technical Information Division, US Naval Research
Laboratory, NRL Bibliography #13, September
1958, available through the Office of Technical Serv-
ices, US Department of Commerce, Washington 25,
D. C.,, as PB 131755 for $4. Covers 1903 to June
1958: books, journals, government research reports.

Bibliography of Space Medicine, compiled by
Charles A. Roos, chief of the Document Section of
the National Library of Medicine, Public Health
Service, US Department of Health, Education, and
Welfare. Request from Director of the NLM. Covers
space medicine from 1928 (Valier, M. von Medizin
und Raumschiffahrt. Rakete [Breslau]) to 1958; jour-
nals, reports, holdings of the USAF Office of Scien-
tific Research Library.

An Airpower Bibliography, 1955-1956, Raymond
Estep of the Documentary Research Division of Air
University, Maxwell AFB, Ala. Includes airpower
literature from books, periodicals, speeches, inter-
views, and documents. AU-252-57-R51.

Aviation Medicine—1953 Literature, Bibliographic
section of the Science and Technology Division of the
Library of Congress, published by and available from
the Aero Medical Association, 2642 University Ave.,
Si. Paul 14, Minn., at 5. Covers the 1953 publica-
tions in aerospace medicine.

The National Academy of Sciences is now accept-
ing subscriptions to the Academy’s IGY Bulletin.
This monthly publication is the official journal of the
Mational Academy of Sciences' US Committee for
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Voice Messages ride “silent” beams of
light between control tower and aircraft.

Interception-proof Military Communication System employs
invisible, jam-proof light to transmit vital voice messages in air-
to-air, air-to-ground, and ground-to-ground communications.

Aircraft Proximity Warning Svstem utilizes modu-
lated beams of light to detect the approach of air-
craft from any direction as far away as 5 to 7 miles.

COMMUNICATIONS
on a beam of light

The light that makes these words readable is brother to a
new kind of light — modulated light. But modulated light
is no ordinary brother by any measure. It can't be jammed
or intercepted by any known means. Invisible, if desired, it
can transmit “silent” words . . . reach out into miles of sky
to give warning . . ., trigger a bomb . . . give jam-free guid-
ance to supersonic missiles . . . vou name it!

It's photo elastic modulation that does the trick! In-
expensive, simple light modulating equipment developed by
Decker Corp. promises to solve problems throughout the
entire field of communications and control. If you'd like to
find out more about modulated light and what it can do,
we'd welcome an opportunity to demonstrate the technique.

B E—— : — —————

THE DECKER | CORPORATION
s _— S -

Bala Cynwyd, Pennsylvania,

Jam-proof Missile Guidance attains new accuracy
and reliability through control by modulated light.




THE CAPABILITY TO
DESIGN AND DEVELOP @ V= /-7¢1-)7.1-D
THE MOST ADVANCED |
SOLID PROPELLANT PROPULSION SYSTEMS

Astrodyne has the capability and experience to design, develop, and manufacture
complete solid propellant rocket propulsion systems, extruded and cast propellants,
rocket motors and boosters, and gas generator charges for auxiliary power units,
Astrodyne built this eapability by bringing together in one productive group an
elite corps of scientists, engineers, and technicians. Men with experience in research,
design, and manufacture of superior solid propellants for JATO units, gas generator
charges, and large boosters were teamed with others who had pioneered in the
development of the largest rocket engines in use today,

This experienced team now is at work on the development of large-scale cast
propellant motors, the design of advanced lightweight rocket hardware, and the
formulation and testing of high-energy propellants with optimum physical proper-
ties for ballistic missile applications.

Inquiries are welcomed on all phases of the solid propellant field — from preliminary
design to quantity production.

ASTRODYNE, INC. mcresor, Texas




the International Geophysical Year. In it are recorded
the programs and results of the IGY, primarily in
terms of US participation but including highlights of
other nations’ activities.

The first issue of the IGY Bulletin was published
in July 1957 and publication will be continued
through June 1959. The subscription price of $4
covers the complete set. Order from Publications
Office of the National Academy of Sciences, 2101
Constitution Ave., N. W._, Washington 25, D. C.

Technical Translations is a new publication of the
Office of Technical Services, Department of Com-
merce. In cooperation with the Special Libraries As-
sociation and incorporating that outfit’s Translation
Monthly, Technical Translations is designed to be the
journal listing translated information in the US and
available to science and industry. Order from OTS:
$12 a year, single copy 60¢.

Athelstan Spilhaus has some brave suggestions on
ways 1o improve this earth we're temporarily stuck
on. In Satellite of the Sun (The Viking Press, New
York, 1958), an erudite, gentle essay on geophysics
for the nonscientific reader, Dr. Spilhaus, Dean of
the Institute of Technology, University of Minnesota,
lists among future uses of our developing knowledge
the possibility of air conditioning the outdoors,

“Already we have made attempts to seed clouds by
putting dry ice . . . into them, and holes have been
punched in thin cloud decks so that airplanes may
find their way through to land. Similar methods may
succeed in stimulating rain. Ways may be found to
keep clouds over one place, to cut out the sunlight
where it is not wanted, and to extend the growing
season of plants in colder latitudes by creating ther-
mal blankets. We have the means to increase evap-
oration from the sea . . . to retard fresh-water-pond
evaporation. . . . We may be able to cause snow sur-
faces to spread or to evaporate and melt. . . . Some
scientists think we may eventually find a way to in-
fluence the major climatic conditions on earth.”

Maj. Gen. Bernard A. Schriever, Commander of
the USAF Ballistic Missile Division, stressed the
urgency in maintaining our defensive posture in a
speech to the National Geographic Society in Wash-
ington, D. C.

“The manned bombers of SAC will continue to be
the backbone of our deterrent power until such time
as we attain complete operational capability with
significant numbers of our first intermediate and
intercontinental ballistic missiles. For a certain period
thereafter our missiles will supplement rather than
supplant the manned bomber. There will follow for
the foreseeable future a missile and bomber ‘mix’ as
an aerospace retaliatory strategic forcg in which the
capabilities of ballistic missiles and manned aircraft
are combined.
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“Whatever the form of our deterrent power, we
must never forget that the Communisis have been
emphasizing, since the end of World War 11, the de-
cisive importance of the new science and technology,
as applied to weapon systems. Sputnik 111 was cogent
proof of Soviet progress in this area. . . .

“Our Air Force ballistic missile program provides
our country not only with the hardware, the facili-
ties, and the scientific and technical and management
personnel . . . for ballistic missiles. Our program also
provides the foundation for most of space explora-
tion for some years lo come.

“MNow our transcendent task is 10 project our think-
ing forward . . . to the 1960s and crystallize plans
. . « to take full advantage of the momentum and the
knowledge and the production capabilities we have
already achieved . . . if we are to build our de-
terrent power into & new power for peace.”

The unstable stars, those which show irregular
variability which is not sufficiently violent to be classi-
fied with the nova phenomenon, are being classified,
based on the characteristics of their light-curves or
on variations in the properties of their spectra.
Michael Ovenden of the Glasgow University Ob-
servatory, writing on astronomical developments in
the British quarterly review of scientific thought,
Science Progress, advances the theory that these are
young protostars. The hypothesis that they are form-
ing within interstellar matter leads to the speculation
that “these unstable stars may, in the future, pro-
vide us with the possibility of observing directly
nuclear processes that hitherto we had supposed to
be confined to the deep and inaccessible interiors of
the stars.”

“The recent report that the Soviet Union had suc-
cessfully launched a space vehicle on or about Sep-
tember 24, which had been tracked to the vicinity of
the moon, and beyond, appears to be unfounded.”

This was the report of Edward Gamarekian, science
reporter for the Washington Post and Times Herald,
writing on a Missiles and Rockets magazine story on
the launching and tracking of a Russian space vehicle.

“Equally unfounded,” said Gamarekian, “are cur-
rent reports that the mysterious radio signals being
received from outer space are coming from secretly
launched Russian satellites and space probes.” A
check with the AF and the FCC showed that when
the radio signals lasted long enough to be traced, they
were found to originate from transmitters on the
ground.—E~D
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SPACE Lines

Dr. Paul E. Klopsteg is the new chairman of the
MNational Academy of Sciences—National Research
Council’s Committee on Atmospheric Sciences. Dr.
Klopsteg has retired from his position as Associale
Director (Research) of the MNational Science Foun-
dation, with which he was associated for many years.
He was named as Special Consultant to the Director
of NSF for a year.

Three new members appointed to the Committee
on Atmospheric Sciences are Dr. Fred L. Whipple,
Chairman of the Department of Astronomy and
Director of the Smithsonian Astrophysical Observa-
tory at Harvard; Dr. Michael Ference, Jr., Chief
Scientist of the Science Laboratory of Ford Motor
Co.; and Dr. John Tukey, Professor of Mathematics
at Princeton.

The MNational Academy of Sciences, a private or-
ganization of more than 3550 distinguished scien-
tists, was established in 1863 under a congressional
charter signed by President Lincoln. The Committee
on Atmospheric Sciences was organized in 1956 to
bring together meteorologists and scientists in re-
lated physical and geophysical fields to view the
present position and future requirements of meteoro-
logical research.

Dr. Klopsteg, who succeeds Dr. Lloyd V. Berk-
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Juno I, US Army space probe vehicle that carried
the Pioneer Il one-fourth of the way fo the moon
on December 6 under NASA supervision. The shroud
protected the upper stages from atmospheric heating.
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ner, now chairman of the Academy-Research Coun-
cil’s Space Science Board, was Director of Research
at the Morthwestern Technological Institute, Evans-
ton, I, and is president of the American Association
for the Advancement of Science for 1959.

On December 6 the four-stage Army rocket
topped by the Pioneer 111 lunar probe, was launched
from Cape Canaveral, Fla., to 66,654 miles above
the earth at a maximum velocity of 23,900 mph over
a period of thirty-eight hours and six minutes. Cause
for the failure to escape earth’s gravity was given as
the rocket engine of the modified Jupiter [RBM,
which stopped burning 3.7 seconds short of its
planned burning time, The result was a deficit in
velocity that could not be overcome when the three
solid-fueled upper stages fired. The two-foot-long,
thirteen-pound nose cone arched downward and dis-
integrated upon reentry through the atmosphere over
MNorth Africa.

Dr. Wernher von Braun, ABMA's missile de-
veloper, in a television interview the next morning,
suggested that the “failure” would actually yield
extra data, since the missile went through the cosmic-
radiation areas twice, once going up and once com-
ing down.

Recent Soviet reports of volcanic activity on the
moon could make sense, according to Irish astrono-
mer Ernst 1. Opik, visiting professor of astrophysics
at the University of Maryland. Dr. Opik suggests that
a meteor that crashed into the moon many thousands
or even millions of years ago would still be very hot,
even though buried some fifteen to twenty miles below
the surface, and could have caused volcanic activity.
The meteor, which probably produced the crater
Alphonsus, could have been kept hot by radioactive
elements in the moon, notably uranium, thorium,
and potassium, the doctor believes.

Dr. Opik, educated at the Moscow Imperial Uni-
versity and the University of Estonia, is now an
astronomer at the Armagh Observatory in Ireland
and editor of the Irish Astronomical Journal.

Thirteen research advisory committees are being
formed by the National Aeronautics and Space Ad-
ministration to replace the twenty-eight technical

committees and subcommittees of the NACA that
were scheduled to go out of existence last Decem-
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...NEWS IS HAPPENING AT NORTHROP_ ).

OPERATIONAL NOW!

NORTRONICS UNIVERSAL DATICO
T0 CHECK OUT

ADVANCED MISSILE SYSTEMS!

READY NOW! The first and only universal automatic check-
out equipment in production is Nortronics’ Universal
Datico. Standardized, self-checking test equipment, read-
ily adaptable to any missile system or group of systems,
Universal Datico is a single system of automatic eval-
uation equipment available for support of advanced op-
erational missiles. Other production contracts include
checkout applications to U.H.F. equipment and autopilot
sub-systems.

PERFORMANCE PROVED. Datico has logged thousands of hours
of reliable performance during which its speed and
adaptability from one system to another have been dem-
onstrated. Its rapid, unerring, Hi-Go-Lo evaluation of
existing systems indicates its applicability to future sys-
tems as well as to today’s. It quickly locates malfunction
of the system or any sub-system element down to piece
parts and records its findings on printed tape.

TIME - MANPOWER - DOLLARS. Datico saves all three. No need
for costly, time-consuming research and development.
Datico is available now for today's requirements. Appli-
cation of Datico to your problem can mean savings up
to 75% in manpower plus a dividend in reduced skill-
levels required; savings up to 90% in checkout time;
and 50% in acquisition cosL.

TOMORROW'S DATICOS — Nortronics' continuing development
program, combined with the management and engineer-
ing foresight which created Datico in time for today's
weapons, is now developing advanced Daticos for to-
morrow’s weapons. These new checkout devices will
incorporate even greater speed and such features as eval-
uation of total system degradation without sacrificing
reliability and relative simplicity.

If you have a checkout problem...if you have checkout
requirements for any system or level of a system, call
Nortronics today, or write Chief Applications Engineer,
Dept. 2003-L MNortronics, A Division of Northrop Air-
craft, Inc., 500 East Orangethorpe, Anaheim, California.

-—

NORTRONICS

A Division of Northrop Rircraft, Inc.




There is nothing else like this under the sun. It is the Martin-Denver facility,
birthplace of the Air Force TITAN. It is also this country’s most advanced
and fully integrated big-missile development center. Here, our most formid-
able weapon systems of tomorrow are being designed, built and tested—
from the smallest component to the total system—within a single 7,000 acre
complex. Every top military and scientific expert who has seen Martin-
Denver from within, considers it one of our most valuable national resources.
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SPACE LINES CONTINUED

ber 31. Dr. T. Keith Glennan, NASA
Administrator, also announced forma-
tion of a new Special Committee on
Life Sciences to advise the NASA on
human factors and on the medical and
allied problems of NASA's manned
space vehicle program.

The committees will review re-
search im progress, and recommend
problems that should be investigated
by NASA or other agencies.

The National Aeronautics and
Space Administration has announced
plans to launch space probes at the
rate of eight to twelve a year begin-
ning in 1959, The new agency has
been given the responsibility for con-
tinuing the nation’s space research
program after the end of the Interna-
tional Geophysical Year on December
31, 1958. The space probes will in-
volve satellites and instrumented pro-
jectiles that will be shot to the vicinity
of the moon and to such nearby
planets as Mars and Venus.

The Convair Atlas ICBM was suc-
cessfully test fired for the first time
over the full intercontinental range,
a distance over 6,325 nautical miles,
on MNovember 28 (see page 78). Ap-
proximately 360,000 pounds of rocket
thrust drove the Atlas over the Atlan-
tic Missile Range from Cape Canav-
eral, Fla., to a point less than thirty
miles from the preselected point of
impact.

Col. Richard D. Curtin, Deputy
Commander for Military Space Sys-
tems, Ballistic Missile Division, has
been named to head Project Discov-
erer, a series of ARPA-sponsored
missile launchings from Vandenberg
AFB, Calif., over the Pacific Missile
Range.

The first Discoverer vehicle will be
a two-stage rocket, the main stage a
modified Thor IRBM; the second stage
is a new vehicle produced by Lock-
heed with an engine by Bell.

The first Discoverer satellites are
expected to weigh about 1,300
pounds, including the second-stage
vehicle, which will orbit as an integral
part of the satellite after burnout.

The first nine shots are expected
to use Thors. The Atlas, which is ex-
pected to be available this year, is
planned for the following twelve shots,
—END
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Soviet @ Spacepower '

Predicting what the Soviets will do next in space
is a tricky business. When Sputnik I went up, there
were many guesses about the next Soviet move.
Nonetheless, despite all the crystal gazing, everyone
was caught flat-footed by Sputnik Il and its space-
traveling dog, and certainly no Westerner was pre-
pared for the enormous size of Sputnik I1L.

But despite all the poor guessing and lessons that
should have been learned therefrom, prognostication
remains fashionable. Even official government intel-
ligence sources join in the game. Not long ago (and
reported in this column) was the claim, evidently
leaked from government sources, that the Soviets
had tried four moon shots to date. Now the claim
is being denied through the same channels.

There have been other claims for the Russians,
many from private sources, including assertions
that they are testing rocket engines of a million
pounds of thrust, that they will have a manned expe-
dition on the moon in two years, and so on.

Moscow adds to the general confusion. Russian
popular science writers are as imaginative as any in
the world, and many in the West are inclined to read
a tone of official confirmation into such pieces—
which are really designed mainly to inspire the Rus-
sian popular interest in science. It takes a lot of
imaginative, inspired writing and other things to get
the rural and land-minded Russian young men and

women 1o dream and work toward making achieve-
ments in astronautics.

Even today, scientific thought in the USSR is
limited pretty much to a small, high-powered elite
in Leningrad and Moscow. In those two cities are the
key members of the Soviet Academy of Sciences,
which directs most of Russia's higher scientific pro-
grams.

This column wishes to avoid the mistakes of its
contemporaries. We won't make any flat predictions
as to what the Russians will do next in the way of
demonstrating a capability for spacepower. We will,
however, point up trends and parameters which seem
worthy of comment.

Some basic considerations need first to be taken
into account. One is that the essential Communist
goal still remains world domination—using all avail-
able means. A second is that they have and will con-
tinue to use power when it appears that the risk is
not too great. A third is that Russia’s economy, sci-
ence, and technology are limited. The USSR cannot
investigate and develop all weapons technology, but
must limit itself to a few approaches which are the
most promising. Fourth, the USSR, for reasons
already cited and as a matter of policy (spelled out
in detail in the new economic plan for the USSR,
announced November 15), will not undertake projects
solely for the sake of science but rather will limit
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X-15 WILL THRUST 100 MILES INTO SPACE
UNDER CONTROL OF NEW INERTIAL SYSTEM

Strapped firmly into his cockpit, an Air
Force pilot soon will ride the North
American X-15 rocket research ship 100
miles and more into the sky at speeds
above 3600 mph—over a mile a second.
A highly advanced Sperry inertial sy
tem, developed in conjunction with t
Flight Control Laboratory of Wright Air
Development Center, will supply control
data for this historic venture. When the
pilot and his revolutionary craft drop
from a B-52 jet bomber, the inertial sys-
tem will give him data for maneuvering
and navigating the X-15 with extreme
accuracy. As the stainless steel research

plane flashes outward through the thin-
ning atmosphere, the Sperry system will
“show" the pilot how to correct for even
the smallest deviation from flight path.
It will display flight information on
specially developed instruments; at the
same time feeding the data to ground
and airborne recorders for a permanent
record of the flight.

An important additional contribution
of the Sperry system will be to guide the
pilot in bringing the X-15 safely back
into the earth's atmosphere. During this
critical phase of the flight, attitude of the
X-15 on re-entry must be precisely con-

trolled to avoid exceeding its structural
limitations.

On this daring journey into space, the
super-sensitive Sperry system will have
to function perfectly under conditions
ranging from extreme acceleration to
complete weightlessness, through tem-
perature swings that may heat the X-15"s
exterior to 1,000 degrees in a few seconds.
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DIVISION OF SPERRY RAND CORFPORATION
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research and development activitics to areas of “im-
mediate practical value.”

One project looms large when the above consid-
erations are taken into account. That is to get a man
into space. Such a project is a frequent topic in both
the scientific and popular press in Russia. It was
hinted at late this past summer when the Soviets
sent two dogs a considerable distance through space
and achieved a safe recovery. How the dogs were
recovered was not reported, but probably not by the
familiar parachute which the US and USSR have
used to recover animals from more or less straight-up
shots into space.

More and more, in their technical pieces, the Rus-
sians speak of one technigue for returning a man
to earth from outer space, which they call “the
rational use of atmospheric resistance,” to quote
Prof. G. V. Petrovich, who has written a number of
pieces on the subject. “Evidently a gliding descent
will be the main means of landing space flyers not
only on earth but also on other planets with a suf-
ficiently dense atmosphere. Gliders of minimum
weight for landing a crew on the surface of the planet
will be necessary equipment on many spaceships and
stations outside the earth."

Once they have solved the basic problems of safe
rocket launchings and landings back on earth for
man, the Russians say they will turn “next to setting
up manned satellites equipped with air-conditioning
and stocks of food and oxygen and carrving crew
replacements. Regular communication will be main-
tained between the manned satellites and the earth
for the transfer of equipment, supplies, and crew
replacements. Flights from the earth to the satellite
should be carried out by means of rockets and
descents to earth should be made by gliding through
the atmosphere, with almost no expenditure of fuel.”

What importance do the Russians place on putting
& man into space? These days they are inclined to
speak of scientific achievement when they really
have military applications in mind. A man in space
in the era of ICBMs would give the Communists a
very great advantage. A manned space satellite could
be used to assist them in guiding ICBMs through
their trajectories. Or, once an attack had been
launched halfway around the world, a manned satel-
lite could perform important reconnaissance and
inspection missions. In the missile age reconnaissance
and inspection will become more important than
ever. If a manned satellite were large enough, it
could be used as a launching platform from which
nuclear weapons could be sent against the US, or
could track and intercept any retaliatory effort
undertaken by the US.

One of the most important symptoms of the im-
portance the Russians place on manned satellites are
the statements made in the Soviet press about “aggres-
sive circles in the United States,” which for “several
years™ have been directing work in the United States

9B

on the development of reconnaissance and military
satellites carrying complete crews into outer space.
They have nothing on the late Dr. Goebbels.
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Russian atomic airplane? Such is the report—
that one has been seen flying in the vicinity of
Moscow.

Strong voice in Soviet
science is the jamed Russian
physicist, Peter Kapiisa

However, there is some reason to doubt that it
really is an atomic-powered airplane. In the first
place, only some cighteen months ago Russias best
known physicist, Peter Kapitsa, was complaining of
the new decentralization plan for Soviet industry.
The basis of his complaint was that such decentrali-
zation might result in handicapping the development
of such things as an atomic-powered airplane. It is
not likely that problems that apparently loomed so
large a mere year and a half ago have since been
solved.

Secondly, unless the Soviets have found a most
unusual way to reduce radiation, it is not likely that
they would be flying an atomic-powered airplane in
the “vicinity of Moscow.” It simply would spew too
much radioactive material over the area. If such an
airplane is flying, more likely it is the airplane that
is to be adapted to an atomic powerplant, which
hasn't yet been installed. Very likely it would be
powered by chemically fueled turbojets for flights
near the ground; the atomic reactor would be used
only for high altitudes, and at some distance from
Moscow.—END
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Tactical and maintenance training techniques are now enhanced by combining
dvnamic problems and tactical situa ng a complex Simulator Test Set
developed and in production at Stavid. Operational submarine-based missi
are now being trained in tem check-out procedures and guidance technigues
under true operating conditions.. .. but without firing a missile

In the event that these men may one day have to play for keeps, they must
be trained and kept rea Stavid is helping to do this—in the most efficient,
economical way possible—by electronic simulators!

OTHER STAVID UNDERSEA ORDMANCE PROJECTS INCLUDE:
+ Radar Coursa-Directing Central AN/BPQ-2
» Average Bearing Rate Computer and Aulomatic Plotier MK18 MOD O
« Data Recorder and Data Reproducer MK2 MOD 0

S TA VI D Eﬂg’fﬂ&ﬂffﬂg, Ine. puintieid, New Jersey
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Oulstanding engineers and scientists are invifed o fnguire inle opporiiantiies
oh Stavid's advanced systcms engineering (eams.



Almost every remote area

of the Canadian north

is aware of the planes and

the men of the RCAF.

Trained and experienced to

meet the constant demands e e
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of its harsh environment, R A A T
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aircrew and groundcrew : v R ey

help maintain this continent's
round-the-clock alert

beyond the tree line.

AVRO AIRCRAFT LIMITED

MALTON - CANADA

CF-100'S ARE ON GUARD ADA—AND IN EUROPE WITH NAT

MBER : A V. ROE CANADA LIMITED & THE HAWKER SIDDELEY GROUP
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Formosan laborers in field seem almost oblivious of gleaming F-104 vizible in background.

tarfighters on FORMOSA

TAIPEL, Fonmosa

NE DAY last September during

0 the heat of the Quemoy crisis,

when the question of success of

the Red blockade and possible Ameri-

can combat intervention hung in the

balance, radar operators on both sides

of the Formosa Strait blinked their
eyes.

An aircraft blip moved across their
radar scopes Faster than anything they
had ever seen. Quick ecaleulation
showed that it was traveling twice the
speed of sound. On Formosa, top
American and Chinese Nationalist offi-
cers smiled and reassured lower-
ranking military men who hadn’t got-
ten the word.

The 1,400-mile-an-hour Lockheed
F-104s had arrived on Formosal

It was probably several days—after
their presence on Formosa was an-

John G. Norris

nounced—before Red Chinese air com-
manders on the mainland knew defi-
nitely what their early-warning net-
work had picked up moving so fast
over the Strait. They, of course, knew
about the F-104 Starfighter—some-
times called the “missile with a man
in it"—and they must have been pretty
sure that the blip was an American
fighter,

We cant know for sure exactly
what the reaction was in Peiping. But
almost eertainly the arrival of the
USAF's hottest interceptor influenced
the Reds' decision to stay away from
American planes and ships protecting
—outside the three-mile limit—the Chi-
nese Mationalist supply ships running
the Bed artillery blockade. The pres-
ence of these planes doubtless also
contributed to the Reds' ultimate back-
down.,

Red Chinese pilots, flving superior-
performing MIG-17 fighters, had been
taking a bad licking from Chiang’s
crack USAF-trained airmen flying ob-
solescent North American F-86 Sabre-
jets, and they hardly wanted to tangle
with a plane that is more than twice
as fast and holds the official world’s
speed and altitude records of 1,404
mph and 91,249 feet.

This Peiping reaction, of course, was
precisely what Washington wanted, It
was the one reason why the first F-104
was rushed into the Formosan skies
only twenty-four hours after it had
landed on Formosa inside a Douglas
C-124 Globemaster. Air Force me-
chanics worked through the night put-
ting its wings back on and getting the
first Starfighter ready to fly.

When 1st Lt. Crosley ]. Fitton made

(Continued on following page)
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F-104, part of the USAF force deployved to Formosa, gets
going over, will be ready 1o “go” il warm war gets hot.

STARFIGHTERS ON FORMOSA

that first flight over Formosa and the
western part of the Strait, s0 soon after
arrival of the partially dismantled
plane, many of the military men in the
know must have been surprised. One
of the nice things about a fighter de-
ployment overseas in this manner is
that the planes arrive ready to fly ex-
cept for a few things like bolting on
the wings.

The F-104 deployment, plus other
reinforcements of American muscle in
the area, marked another striking in-
stance in which mobhile airpower—and
seapower—was successfully emploved
to further American foreign policy.
The earlier flight of a Tactical Air
Force Composite Air Strike Foree
(CASF) from California to Far East
bases, the movement of a Marine Air
Group from Japan to Formosa (and
its replacement in Japan by another
such group from Hawaii), the bolster-
ing of the Seventh Fleet, the shipment
of an Army Nike-Hercules battalion
from Texas to Formosa, and move-

Another Starfighter is unloaded on the Nationalist strong-
hold after airlift from US aboard Douglas C-124 transport.

ments of Pacific Air Force units in the
area all contributed to the desired
show of American power and deter-
mination.

Gen. Laurence S. Kuter, Pacific Air
Forces commander, views the across-
the-Pacific USAF deployment in such
a relatively short time as a dramatic
demonstration of the rapid advance of
airpower. He recalled in an interview
that when he was a young pilot it took
his squadron of Keystone bombers six
weeks to move from the US to Panama.
General Kuter praised the successful
rapid movement of Century series
fighters from California to bases on
Formosa, Okinawa, and the Philippines
by “young men three years out of fly-
ing school” without mishap, even when
they had to refuel in the air four times.

Actually, the CASF deployment,
commanded by Brig. Gen. Avelin P.
Tacon, commander of the 8§31st Air
Division at George AFB, Calif., could
have been made even faster if the
need had been great enough to justify

CONTINUED

additional risks. The first elements of
the force left August 28, arriving in the
Far East on August 30—a week after
the Reds opened their heavy bombard-
ment of Quemoy, The first F-100s took
off August 30 and arrived September 2.

But there was other air strength on
the scene. Some Thirteenth Air Force
F-100s, based at Clark AFB in the
Philippines, were at MNaha, Okinawa,
taking part in an air gunnery meet,
when the shooting started. Within
twelve hours, the first of them were in
Formosa.

In their attempt to impress the Red
Chinese, the Thirteenth Air Force
moved in some F-1005 and F-86Ds
that were almost ready for overhaul
and replaced them in a few days. One
reason was to make a great show of
force with the limited air strength
available by such movement of fast
planes in and out of Formosan fields,
where the traffic could easily be ob-
served by the Red Chinese warning
system.
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To assure absolute reliability required by the tense sitmation, F-104s were testflown after their arrival on Formosa.
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While the bulk of the Air Force
units deploved from the States Hew in
under their own power, the most dra-
matic and newsworthy part of the
aerial reinforcement was the F-104
movement. TAC has made many CASF
overseas training movements, and
made its first possible combat deploy-
ment in a similar situation when the
Middle East crisis developed last sum-
mer. Deployment of the 83d Fighter-
Interceptor Squadron was the first
such emergency movement overseas of
an Air Defense Command unit, which
are not expected to be as mobile as
TAC and SAC units.

Secret orders to prepare for an over-
seas move were given the §3d Squad-
ron at Hamilton AFB, Calif., the day
after Labor Day. The commanding
officer, Lt. Col. John W. Bennett, was
on leave, fshing in the north Califor-
nia mountains and couldn’t be reached
immediately. Maj., Carl H. Leo, his
executive officer, worked out plans for
the deplovment with Western Air De-
fense headquarters and other com-
mands,

Military Air Transport Service pro-
vided the C-124s and worked out de-
tails of loading for the transpacific
move. For WESTAF-MAT's Western
Division—this was only part of the big
job handed it of supporting the Far
East buildup. At the end of the week
Colonel Bennett returned, and the
squadron learned of its orders and
started moving out. The frst C-124
arrived at a Chinese Air Force base
on Formosa late on September 10, the
rest arriving within a week, By late in
the month the unit was integrated in
the joint air defenses of the island.

At first there was a lack of housing.
Sergeants and airmen working on the
F-104s took turns sleeping in the noisy,
lighted hangars as work went on
around the clock to make the aircraft
operational,

A separate support squadron formed
from Air Force persormel in the Far
East was created to handle messing,
medical, and other needs. A tent city
was built for the enlisted men. Officers
and some noncoms fared better, as the
Chinese turned over a hillet for their
use, comparable to temporary USAF
housing in many overseas spots,

After things quieted down en Que-
moy, waiting on five-minute alert in
the bamboo shack near the “hot pad”
became boring. Torn from the com-
forts of Hamilton Field, griping in the
group became inevitable, and the chant
of pilots and airmen, "56, 57, 58, 1 hate
this lousy place,” was picked up by
Chinese Gls and the ever-present chil-
dren, most of whom didn’t understand
what they were singing. Later, the
337th Fighter-Interceptor Squadron

{Continued on following page)
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At George AFB, Calif.. staging area, F-100 pilots of erack 388th Tactical Fighter
Squadron, Cannon AFRB, N.M., are briefed by Col. Arlie J. Blood, commander.
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Officers of USAF PACAF and their Nationalist Chinese Air Foree counterparts
at work during crisis at the US-Taiwan Joint Operations Center on Formosa.

Armed with deadly Sidewinder missiles, Starfighter, which, enly shortly before,
landed after airlift from the USA, preparcs to take off for vital test flight
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STARFIGHTERS ON FORMOSA

CONTINUED

Crewmen stand by as one of the pilots of the 83d F-I Squadron gets ready to
taxi his Starfighter out for a test flight. The 33Tth has replaced the 83d.

was seént to replace the 83d, manning
the same F-104s.

At this writing nothing had been
reported, but pilots have been a bit
concerned over the practice of GCI
sending Chinat F-86s off from one end
of the strip, necessarily into the wind,
while the powerful F-104s are allowed
to start downwind. The long strip has
a hump in the middle, obhscuring the
view, and more than one American
has wondered what he would do if he
met another plane coming at him half-
way down,

L L] &

Support of the USAF units moved
into Formosa from the United States
and other Far East bases was made
much easier because a hard core of
supply elements already existed. A
Matador squadron has been here for
some time, planes of Maj. Gen. Thomas
S. Moorman’s Thirteenth Air Force,
and Lt. Gen. Robert W. Burns’ Fifth
Air Force have been moving in and
out of Chinese bases in preparation

= -l

An F-104 takes on fuel after itz airlifted arrival on Formosa, Much of the credit
to USAF's airpower demonstration.

for lessening the

104

Far Enst erisis went

for just such an emergency, and of
course the USAF section of the Mili-
tary Assistance Advisory Group, under
Maj. Gen. Fred M. Dean, has been
supporting the crack Chinese Nation-
alist Air Force.

A command snafu existed at the
start because many of the units moving
in were part of the Thirteenth Air
Force. Adm. Harry D. Felt, Pacific
commander in chief, solved the situa-
tion to the apparent satisfaction of all
by giving Vice Adm. Roland Smoot,
Taiwan Defense Command chief, oper-
ational command and making Ceneral
Dean his deputy. General Dean is also
General Moorman's deputy. General
Tacon became General Dean’s deputy,

Throughout the Formosan buildup,
American commanders were careful
not to weaken the Fifth Air Force,
based opposite Soviet Siberia and
northern China. US strength in that
area, in fact, was bolstered.

For Communist airpower in the Far
East, even after the USAF augmenta-

tion, still vastly outnumbers the air
strength of the United States and its
allies,

Red China's air force now totals
about 3,000 planes, of which nearly
2000 are jets—more than 300 IL-28
light bombers and from 1,800 to 1,800
fighters, more than half of them MIG-
155, and most of the rest MIG-175.

The Soviet Far East Air Force totals
more than 4,000 planes, including
about 100 Badger medium jet bomb-
ers, about 300 11-28s, and 1,600 jet
fighters, The latter are mainly MIG-
17s, but also include MIG-155 and
MIG-19s. There are some 240 all-
weather fighters. Add to this a North
Korean air force, which includes 100
IL-28s and 300 MIG-15s.

Apgainst this array, USAF had at
peak something over 600 first-line
combat planes in the Far East. There
are more than two wings of F-100D
fighter-bombers, about two wings of
F-86D all-weather fighters, a SAC
B-47 wing in the Marianas, the F-104
squadron, an F-101 squadron, and
nearly 100 B-37 bombers.

In addition there are two Marine
air groups, Navy carrier planes now
sharply cut from the 500-plus total at
the peak, the Chinese Nationalist Air
Force of some 400 F-868s and F-S4s,
and considerably lesser forces in the
Korean and Philippine air forces. As
this went to press, USAF confirmed
that the CASF would be withdrawn.

Western airpower has a big edge in
quality of planes and pilots but also a
big weakness in lack of depth in air
bases. There are about 200 modern
Communist jet air bases in the Far
East, extending deep into China and
Siberia, many times the number of
such fields available to American air
forces, most of which are cloze to the
mainland and thus vulnerable,

In a war fought with conventional
“ironbombs,” Western air forces there-
fore would be a great disadvantage.
But, at least apainst Red China, the
muclear firepower of the force de-
ploved to the Far East in the Quemoy
emergency amounted to tremendous
strength.

This time the available forces were
strong enough. No one can say about
another time.—Exp

The author, John G. Norris, military
analyst for the Washington Post and
Times Herald, is just back from seven
weeks in the Far East, half of that
time on Formosa and Quemoy. A vet-
eran of thirty years of military report-
ing, Mr. Norriss Washington beat is
the Pentagon.
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New Gilfillan electronic brain insures air safety!

Latest product of Gilfillan creativity is an electronic brain, an accessory to
GCA. It measures, in three dimensions, the exact position of an approaching
aircraft in relation to the final approach to the runway. The Gilfillan electronic
brain then activates a word phrase storage drum, which sends standard voice
commands to the pilot so that he may keep his aircraft on the ideal glide path
and approach course. The result is greatly improved safety, accuracy and con-
sistency of the aircraft’s final approach.

The operator's function in this new flight safety development by Gilfillan is
that of a monitor. Automatic voice is adaptable to any language and no addi-
tional equipment is needed in aircraft.

Gilfillan’s 46 years of experience coupled with creative capabilities in the fields
of Air Navigation, Electronic Countermeasures, Missile Systems and Instru-
mentation, Radar Trainers and Ground Support Equipment, are available for
complete research, development and production in these fields.

LOS A

Seven Gilfillan Planis in Southern California | Headquarters: 1815 Venice Blvd., Los Angeles, California
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t's probably the most important

single piece of paper behind every officer’s career, so

Make Your Effectivenes

S THE squadron officers toasted
the new majors, the promotion
party got off to a rousing start.

But Captains Ballard and Shaw, off by
themselves in one corner of the room,
did not share the group’s enthusiasm.
Despite their hopes and desires, their
silver tracks had not changed to gold
leaves. Once again they had failed to
make the grade. They felt no antago-
nism toward their associates—but their
big question was, “How did it hap-
pen?” Why had even some junior offi-
cers been promoted ahead of them?

Mayvbe Ballard and Shaw hadn't
deserved promotion, or maybe their
effectiveness reports hadn’t reflected
their true potential, Probably the real
truth—which they didn't like to think
about—was that their effectiveness re-
ports weren't good enough to beat out
junior competitors.

But let’s suspend judgment on these
two cases and think what happens
when this scene is multiplied many
times throughout the Air Force.

From such a situation the seeds of
dissatisfaction are often sown. Part of
the harvest may be the loud ery that
the present effectiveness report should
be replaced by one that is better, more
equitable, fairer—one that would elimi-
nate inequities.

Consider the problem ohjectively.
We're human beings, Thus any system
of officer evaluation is bound to be
susceptible to human error. So once
vou recognize that just another form
won't necessarily solve the problem,
the real question becomes, “What can
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Report EFFECTIVE

be done to reduce the shortcomings of
the present system?”

First of all, all officers should appre-
ciate the importance of the effective-
ness report. The ER is probably the
most important single piece of paper
behind the career of every officer. It's
no secret that these ERs are the best
source of information for selection
boards to use in evaluating officers up
for promotion. An accurate system of
evaluation assures that the best officers
will be promoted. But beside promo-
tion, ERs help determine future as-
signments, advanced training, even
possible demotion or elimination from
the service. The need for accurate,
honest, and comprehensive effective-
ness reports is obvious.

Promotion boards may face the prob-
lem of trying to sort out and reconcile
conflicting comments made by various
rating officers. This situation comes up
fairly often because all officers don't
have the same standards. The human
factor again. Some mayv be “conserva-
tive raters.” This is good only if all offi-
cers follow the conservative approach.
But if you're a candidate for promo-
tion, you're going to have a tough race
if vour competition for a slot or a
boost is an officer rated by a member
of the “progressive party.” We need
some ground rules,

What can be done to make this
already important piece of paper even
more important? Lots of things. Here
are a few suggestions, some of them
pretty obvious, perhaps, but all of
them helpful.
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Maj. John N. Borini

® Know the man vyou're rating.
This is basic, of course, but as a rating
officer you must keep a list of the offi-
cers yvou'll be rating. And these men
should be told so. Don't wait for the
personnel officer to tell you that next
month you'll have to rate, say, Major
Benson. If vou find yourself having to
manufacture information about this
man just to fll up a report, vou're
doing an injustice to Major Benson
and to the Air Force—and not much
good for yourself.

® Keecp records. Once vou know
you're going to be preparing ERs, you
should dream up some system to pro-
vide vou the significant information
that should go into the report. Don't
wait until the ER is due and then try
to do it all from memory, Chances are
this approach won't produce much of
the kind of information you need—and
that the man being rated deserves.
How you do it isn’t important as long
as you have enough of the raw mate-
rial. Some officers keep a Form 77 on
each officer they must rate and jot
things down as they happen.

What about officers you have to
rate who are now lpcated on a different
base? You can’t delegate the responsi-
bility for preparing the report—you
certify to this when you sign it. The
best thing to do is to make an honest
effort to find ont what you can about
the man. Talk with other members of
the staff, review staff visit reports, and,
if necessary, make a personal visit to
the other base,

® Don't dwell on minor imperfec-

tions. Although AFR 36-10 stipulates
that yvou must note weaknesses when
preparing ERs, a little caution is in
order. Exercise discretion. Show good
judgment. Pointing up minor imper-
fections won't do anything useful—and
may do an unwarranted amount of
harm. Take the case of Captain Fow-
ler, for example. Captain Fowler un-
derstood his job exceptionally well, but
just because he couldn’t answer one
question a few days before he was
rated, his supervisor felt duty bound
to say that Fowler was “occasionally
uninformed.” So what does a promo-
tion board do when faced with the
choice between Fowler and another
captain whom the records indicate to
be of generally equal competence,
effectiveness, and over-all value? It'd
be understandable for the board to by-
pass Captain Fowler because of this
one entry. Remember, an individual
can be outstanding without being per-
fect. In the ER limit your comments
on defects to those that appear to ma-
terially reduce an officer’s competence
or otherwize limit his usefulness to the
Air Force,

® Talk it over with the officer you
rate. Since, as the reporting official,
you are responsible for some of the
supervision of the officer you rate,
vou're obligated to help develop his
potential. Certainly an “Unsatisfac-
tory,” “Marginal,” or *Acceptable” re-
port should never come as a complete
surprise to any officer.

If the officer has to travel to a higher

{Continued on following page)
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MAKE YOUR EFFECTIVENESS REPORT EFFECTIVE

headquarters to find out what you
wrote about him, vou haven't done
everything you should. Not only is he
entitled to know how he measures up
to the expected standards, but it's also
part of your responsibility to keep him
informed. Some say this face-to-face
sort of discussion stimulates inflated
reports. This is the same as saving that
Air Force officers don’t have the tact
or moral courage to tell the truth. This
is nonsense. If there are grievances,
they won't be removed just by waiting.
Sooner or later they must be discussed.

® Be a good endorsing officer. Al- -

though great responsibility for aceu-
rate reporting rests on the officer who
prepares an effectiveness report, the
endorsing officer shares some of the
burden. Such an innocuous statement
as: “The rating officer is an officer of
my command,” adds nothing to the
report. To rubber stamp the report
with “T agree” is a pretty weak en-
dorsement. In a large number of cases,
vou are serving in a higher grade than
the reporting officer. Consequently,
vour maturity, experience, and judg-
ment should be reflected in vour
endorsement.

Although in some cases it may be
difficult, every endorsing officer should
also make a real effort to find out some-
thing about the officer’'s manner of per-
formance. You are, in fact, required
to indicate in vour endorsement the
extent and nature of your contact with
the officer being rated. If vour review
is properly done, it can be valuable to
both the individual and to the Air
Force. You can play down any bias
due to personality conflict, let the air
out of any inflated report, and bolster
one that may lack factual information.

® Have something to say. Have
vou ever read a lot of words without
finding the message? A promotion
board often faces this problem in re-
viewing effectiveness reports.

To avoid being this kind of author,
dont pad vour reports with empty
words, Don't repeat the job descrip-
tion. Don't repeat the performance
factors. Above all, don’t use evasive
language. Such phrases as, "He ap-
pears to have ability,” and, “He would
do well in any assignment in which
qualified,” add nothing to the report.
Does he have ability or doesn't he?
Do well in what assignment? Remem-
ber, the report is going to be read by
people who don’t know the officer
being rated. Don’t bury them in an
avalanche of words. What they want
are facts. Generalities and sweeping
but indefinite phrases have no place
in your report.

® Make your report consistent. If
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reports are to have meaning, they must
first have consistency. As rating officer,
vou must keep in mind the relation-
ship of each section of the ER to the
completed report. If, for example, an
individual is deseribed in the word-
picture section as having outstanding
judgment, the reader might become
confused if on the front of the report
he found, “Judgment is usually sound
and reasonable.” Once vou create an
area of doubt, the validity of the en-
tire report is in question.

® Be objective. Sometime vou're
apt to find yourself rating a man you
dislike—someone who at the same time
isn't too fond of you, This condition is
euphemistically called “personality
conflict.” The temptation is to lower
the boom. Don't do it. Make an honest
effort to be as objective as you can.
The rash individual who hasn’t heard
about unity of command may end up
with a low judgment factor rating. If,
after a little chat, he stll persists in
going over your head, you have little
choice but to call the strikes as vou see
them.

A good example of this is Captain
Henry who tried to have one of his
effectiveness reports withdrawn. He
had low ratings on cooperation and
judgment. His supervisor, during the
period of this report, was a capable
individual who had definite ideas how
his office should be operated. When
Captain Henry couldn't sell some of
his own ideas, resentment caused him
to make a few end runs. In conse-
quence, his general performance de-
teriorated. Although you may sympa-
thize with this man, the truth is that
he just didn’t use common sense and
was locky that his rating officer was as
objective as he was,

® Justify vour rating. All Air Force
officers aren’t in the “very fine” or “out-
standing” categories, but some defi-
nitely belong in this upper strata. If
you think that you have such an officer
working for vou, don’t automatically
lower his evaluation to “typical” offi-
cer if the ER is returned to vou for
justification. Calm down, stop cussing
the personnel officer, and think about
the problem from the Air Force's point
of view. Maybe you've already written

CONTINUED

two attachments, but this report isn’t
being judged by higher headquarters
on the basis of weight. What have vou
said? Remember that comments are
written to be read and understood by
people who dont have yvour close
knowledge of the officer who is being
rated.

In such cases, apply this test: Have
vou supported all your statements with
factual and specific comments that
clearly indicate why this particular
officer should have this particular
rating? If not, yvoun should expect the
report to bounce. Now, if you can’t
supply this kind of information, then
you have probably overrated wvour
man. You can expect to be called on
to justify your rating.

Although acceptable many vears
ago, such brief ratings as, “A good,
young man who does well” and,
*Merely good—nothing promising,” are
obsolete today. Today we must have
ratings that provide the Air Force with
an order of relative merit within a
group composed of officers who vary
by limited and difficult-to-estimate de-
grees.

All of these admonitions seem to put
a real burden on the officers who pre-
pare effectiveness reports. They should,
for this is the way the system must
work. When you're dealing with the
future of a {Elluw officer, no other
approach is acceptable.

Coming back to Captains Ballard
and Shaw. The only individuals who
can really answer the question about
their true worth are the officers who
have signed their current reports.
Nothing can be done about their fail-
ure to be promoted, but from now on
each rating and endorsing officer can
be sure he won't be responsible for
stopping these or any other deserving
individuals from advancement,

The moral is plain: Effectiveness re-
ports must be consistent, accurate,
complete, and comprehensive. Improv-
ing the standards of ERs being pre-
pared within the present system can
be done, but will take work and the
full support and cooperation of every
officer who puts his signature on an
effectiveness report. Are you going to
be proud of yvour signature?—Exp

The author, Maj. John N. Borini, is now assxigned to the
Training Requirements Branch, Program Control Dicision,
Directorate of Military Personnel, Hg. USAF, in the Penta-
gon. Born in 1921 and graduated from the University of
California, Berkeley, he was commissioned in 1943 and
served in World War 11 in Africa and Italy. He was re-
called to active duty during the Korean War, serving with
an AACS wing in Tokyo. In 1953 he became Director of
Military Personnel at Hq. Fourth Air Force, and in 1957
was selected for Command and Staff School, Maxwell, AFB.
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MISSILE COMPOMENTS Bulova safety and arming systems protect
ground, air and sea crews from load to launch, then take over in flight.
Safety factor of one In a million Is specified and reliably delivered by
Bulova's precision production facilities. Powder-driven gyros and fuzing
systems are among other Bulova developmants for 18 key missiles.

AIRCRAFT INSTRUMENTS Bulova's new Servo Altimeter assures maxis
mum reliability through unprecedented sensitivity., accuracy and repeat-
ability. At 40,000 feet, It detects 4-foot changes ... is correct to 40 feet.
Safaty Is improved in traffic control and flight over difficult terrain. As a
control Instrurment, It is readily adaptable to guided missiles,

Bulova reliability helps to solve
today’'s most challenging problems

For more than 80 years, Bulova has charted
new courses in the area of reliability.

Milestones along the way are the electronie
and electro-mechanical devices created by
the Bulova capability—the uncommeon blend
of pioneering vizsion and precision produc-
tion experience.

These Bulova developments, distinguished

INFRA-RED COMPOMNENTS Bulova infra-red cells are designed to unerr-
Ingly guide Sidewinders to target. Bulova-improved production processes
Increase yield and product reliabllity, Other infra-red developmaents
include filters, reticles and thermistor bolometers, as well as advanced
research in mosaic and lead selenide cells,

by their advanced design and consistent
high performance, help our nation's defense
and industry stake solid claims on the fron-
tiers of science and space.

The high degree of Bulova reliability pre-
vails from concept to mass production. For
assistance with your systems and compo-
nents problems, write: Department G.I.S. 3,
Bulova Park, Jackson Heights, New York.

PHOTOGRAPHIC SYSTEMS Bulova's new high performance 70mm
recon-camara features 8 frame/sec. and pulse operation...vibration-free
exposures to 1/4000 sec. From the smallest 16mm gun camera ever
built to wnits of 9x18" format size, Bulova developments Include optical,
data recording and instrumentation, and special sequence cameras.




LARGE CAPACITY FILES ]I' RAPID RANDOM ACCESS [ EFFICIENT ROUTINE PROCESSING

A system with complete files, complete data and complete
proceszing . . . to handle all operations.

It’s a proven fact . . . that of the total work necessary
to put a missile into the air, a staggering 90% is pri-
marily logistical and involves the control of many
individual maintenance parts. This figure becomes
compounded as the number of inactive, but ready-to-
fire missiles increases . . . and keeping track of their
individual needs becomes a herculean task.

It is clear that an efficient system of organizing, filing ag nacard

and searching great masses of data at high speeds, and =
at realistic costs is necessary. The Magnavox Company
answers the need for “discrete” unit data record hand-

ling for both government and industry with Magnacard. E— "“mb’
You are inviled lo investigale and make use of these new lech- .o
niques . . . wrile loday for illustrated brochure.

DATA HANDLING EQUIPMENT BY

* D—E == 8 m MISSILES
COMMUNICATIONS DATA HANDLING J 3

THE MAGNAVOX CO. « DEPT. 32 Gocernment and Industrial Division +« FORT WAYNE, IND.




The READY ROOM

RESERVE AND AIR GUARD NEWS

There is definite evidence of progress toward a separate
budget for the Air Force Reserve. This vear two major
items of the Air Heserve budget will be specifically ear-
marked for Reserve personnel and Reserve construction,
Also, the Department of Defense has indicated it has no
objection to a separate budget for the Air Force Reserve
in the operations and maintenance area. Years of effort to
attain a separate Air Beserve budget are at long last be-
ginning to pay off.

o ™~ @

Funds for the construction of eighteen line items con-
tained in the approved FY 39 AFRes Construction Program
have been released to the field. The approved program
totaling $4.5 million includes construction at the following
flving locations: Alvin Callender NAS, La.; Andrews AFB,
Md.; Bakalar AFB, Ind.; Bates Field, Ala.; Bradley Field,
Conn.; Davis Field, Okla.; General Mitchell Airport, Wis.;
Grenier AFB, N. H.; Richards-Gebaur AFB, Mo.; and
Willow Grove NAS, Pa.

The FY "60 construction program is still subject to review
by the Bureau of the Budget, but it is expected that an
estimated $5 million will be approved. For the first time,
the construction program provides for a barrack-type fa-
cility at several locations where assipned Reservists are
traveling excessive distances from home to the training
location.

AFA Headquarters has received word from the Depart-
ment of the Air Force on AFA's resolution that the Air
Reserve and the Air National Guard be equipped with
modern transport aircraft as rapidly as such aircraft can
be made available. (See “Ready Room,” December 1958.)
Proponents of the resolution suggest that such aircraft
could include transports made surplus by commercial air-
lines, The Air Force reply said, in part:

“In view of present and anticipated pressure being ex-
erted for the USAF to buy surplus commercial airline,
piston-engined airveraft, such as the DC-7, Constellation
and DC-6, it should be noted that the critical military
airlift problem is one of suitable long-range aircraft de-
signed primarily as cargo carriers. Procurement of aircraft
which do not have this capability would not assist in over-
coming this deficiency,

“At the present time, the primary air transport role of
the Reserve Forces is a troop-carrier role. A review of the
entire Air Reserve Forces program is currently being con-
ducted to determine the wvalidity of presently assigned
missions. This study will consider the feasibility of de-
veloping additional air transport capabilities within the
Reserve Forces.”

AFA President, Peter J. Schenk, has announced the
names of Air Guardsmen and Air Force Reservists com-
posing AFA's Air National Guard and Air Force Reserve
Councils, respectively, Under chairmanship of Col. Bob
Campbell of Los Angeles, Calif., the Air National Guard
Council membership includes:

Brig. Gen. Donald J. Strait, Vice Chairman, Basking
Ridge, N. J.; Lt. Col. Roy E. Cooper, Chevenne, Wyo.;
Brig. Gen. Bemnard M. Davey, Atlanta, Ga.: Brig. Gen.
Philip E. Tukey, Jr., Bangor, Me.; Maj. David F. McCal-
lister, Swarthmore, Pa.; Lt. Col. James A, Poston, Colum-
bus, Ohio; Ceol. B. B. McEntire, Jr., Eastover, 5. C.; Capt.
John T. Guice, Tucson, Ariz.; Lt. Cel. Robert P. Knight,
White Bear Lake, Minn.; Maj. Douglass N, Presley, Grand
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Prairie, Tex.; Lt. Col. Curtis J. Irwin, N. Syracuse, N. Y.;
Ist Lt. Dale J. Hendry, Nampa, Idaho; and M/Sgt. Harry
Kilpatrick, Syracuse, N, Y. (ex officio).
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Col. Roy T. Sessums of New Orleans, representing
ARDC, and AFA Begional Vice President for the South
Central Begion, heads the Air Reserve Council. Serving
with him are:

Lt. Col. Gordon W. Edwards, Colorado Springs, Colo.,
representing ADC; Col. Harold H. Hinds, Lincoln, Neb.,
representing SAC; Lt. Col. Jack Jemesky, Dayton, Ohio,
representing AMC; Brig. Gen. Jerry Davidson, Fort Worth,
Tex., Hg. Fourteenth Air Force; Maj. Robert M. French,
Williamsburg, Va., representing TAC; Ben W. Fridge,
Washington, D. C., Deputy Assistant Secretary, USAF;
Col. James H. McPartlin, Mt. Clemens, Mich., Tenth Air
Force; Lt. Col. Charles P. Collins, Bedford, Mass.: Col.
Donald T. Camey, Denver, Colo., Lowry AFB; Col. L.
Gary Clemente, New York City, Hq. USAF, Washington,
D. C.; Lt. Col. Frank Ward, Battle Creek, Mich., Tenth
Air Force; Maj. Joseph L. Hodges, South Boston, Va., Hqg.
USAF; M/Sgt. Ronald McDonald, San Pedro, Calif.,
Fourth Air Force, (ex officio).
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At its December 6 meeting, AFA's Board of Directors
unanimously voted to oppose current Department of De-
fense directives that specify that Air Reservists, Air Guards-
men, and retired personnel must accept a new and sup-
posedly “more satisfactory” identification card.

The change, opposed by many Reserve and retired offi-
cer organizations, was announced several months ago. But
considerable opposition has caused the Department of De-
fense to reconsider the plan, and, at this writing, a new
proposal, said in essence to be agreeable to all Reservists
and Guardsmen, was submitted to the three military
services. AFA's Board also went on record in support of
the new Department of Defense proposal. Final action
to be taken is still forthcoming.

Cleveland’s Air Reserve ISO Flight is winning its com-
munity-relations battle in behalf of the Air Force with a
staggering schedule of speeches, lectures, outer space sym-
posia, airpower programs especially produced for luncheon,
civie, and service clubs; displays and exhibits before senior
and junior high school students; and participation in avia-

{Continued on following page)

Air Reservists get close look at C-123 transport’s anti-icing
and heating systems at Dobhins AFB, Ga. Class instroction
is part of the Mobile Training Detachment’s program.
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Miss Air Reserve (pretty Marty Elmore) was chosen after
a lengthy search by the IS0 Flight of Cleveland’s Air
Reserve Center. Here she gets “Keep "Em Flyving™ instrue-
tions from Maj. Willard L. Dougherty, Flight Commander.

tion panels, councils, meetings, and open houses in the
Cleveland area. The flight works in cooperation with the
local Air Force Association Squadron, and all of the flight
members are active in AFA.

Under the direction of the ISO Flight Commander,
Maj. Willard L. Dougherty, the group has presented two
Outer Space Symposia in as many vears, two “Air Defense
of Cleveland in the Jet Age Conferences"—one for Air Re-
servists and one for the Cleveland Kiwanis Club—and a
Kids" Day. It has also sponsored opening nights and pre-
mieres of motion pictures dealing with airpower matters,

& a L]

Summer training sites for the Air National Guard's
twenty-four combat wings and related Hying units were
designated at year’s end by the National Guard Bureau
in instructions sent to all states, territories, and the District
of Columbia. Air Guard field training is authorized to
begin on June 6 and will end not later than September 5.
The specific fifteen-day period within these time limits
when each unit will attend summer training will be estab-

lished by the adjutant general of each state, after con-
sultation with adjutants general of other states scheduled
to use the same training site. Wendover AFB, Utah, has
been added to the list of training locations.

The Air Reserve Forces will join the Tactical Air Com-
mand and the US Continental Army Command in a joint
field training exercise in the vicinity of Fort Bragg, N. C.,
during the latter part of May or early June.

The Air Reserve Forces portion of the maneuvers, called
“Exercise Pine Cone IL” will feature the Air National
Guard as the Tactical Air Force and the Air Reserve as
the Troop Carrier Foree.

The Armv portion of the giant maneuver has been
named “Dark Cloud,” while Tactical Air Command’s por-
tion will be known as “TACAIR 539-5."

a © a

During the past month, USAF announced the reassign-
ment of Heg. Civil Air Patrol, Washington, D. C., to the
Continental Air Command for administration and opera-
tional control. The transfer became effective the first day
of the new year. The transfer has been made to strengthen
the Air Force-Civil Air Patrol activities, CONAC was se-
lected to direct CAP activities because of its geographic
spread of responsibilities for search and rescue operations
and coordinating USAF activities with civil defense in the
event of emergencies.

L L] o

Supplementing the deterrent ability, Air Guard units
have been busy exercising their readiness.

A number of attempts have been made during the past
month to penetrate the ZI air defense system by Air Guard
tactical reconnaissance wings. The forayvs were part of a
series of “Eye-opener” test missions being flown by the
Guard at request of the Air Defense Command. Used in
the flights were RF-84s and RB-57s.

L] -] -]

Hawaii's 199th Fighter-Interceptor Squadron is pro-
grammed for F-102s during FY '60. This Air Guard unit
is the only combat interceptor force with the specifiec mis-
sion of air defense of the Hawaiian Islands,

In the ZI, the 118th Tactical Fighter Squadron, Bradley
Field, Conn. will receive F-100s by summer,

L] [ [-]

After a record of 800 awards made to emplovers of
Reservists in every section of the country, the Department
of Defense Reserve Awards program is phasing out.

Nominations for the awards which were received prior
to December 31, 1858, will continue to be processed, but
later requests will not be considered.

The Air Force, Army, and Navy have concurred in the
decision to terminate the program.

—By THE STAFF

Crewman taking part in recent “Tor-
nado War™ operational readiness nlert
for Okluhoma's 305th Troop Carrier
Squadron (Res.) checks aireraft prior
to takeoff. The exercise, which ran
seventy-five hours, was to test ahility
to  airlift paratroops amd matericl
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AlIR FORCE Maogezine = Janvory 1959




~

il

ROVE

E 2

WS e LSS o

4 B |

I"'| =

RS...

R

]

fast-maturing Tl infrared systems advance IR
early warning, reconnaissance, ftail-warning...

ALL-OUT DEVELOPMENT of the precocious infrared sciences at Texas
Instruments has brought this versatile field to new levels of sophisti-
cation — a maturity that spells design simplicity in complex systems, and
permits expert use by inexperienced personnel. The keys to this new
status for infrared are new optical materials, new materials/systems/
application matching techniques, advanced detector cells, and low-noise
transistorized circuitry — all pioneered by Texas Instruments.

This experience can work for you immediately, whether your particular
interest is reconnaissance, distant detection, early warning, tracking, tail-
warning, or merely curbing a heat-seeking missile’s tendency to chase
the sun. To obtain IR technical services, backed up by the capacity to
produce in any quantity the systems you require, properly cleared
military or industrial personnel contact SERVICE ENGINEERING
DEPARTMENT:

TEXASS{INSTRUMENTS
INCORPORATED

6000 LEMMON AVENUE DALLAS 9, TEXAS

apparatus division

systems menagement

systems — airborne early warning, airways
control, antisubmarine warfare. attack-bomb
navigation systems, COUNDETMEeAsUres. engine
instrumentation. missile systems, portable
ground equipment, reconnaissance, space ehec-
Lronics.

squipments — radar, infrared., sonar, magnetic
detection, computers, timers, telemetering,
intercom, microwave, optics, detector cells,
engine instruments, transformers, time stand-
ards, and other precision devices.

T research/design/development /manufacture




HEN this issue of Am Fonce

reaches you, Christmas will have

passed, and you are probably
surveying the wondrous scene of wrin-
kled Christmas wrappings and a
Christmas tree that is beginning to
get tired and sag. The children have
exhausted all the newness of their tovs
and you have begun to wonder if you
can face another year.

The end of every vear is a time
when we take stock of what has hap-
pened to us in the year past, and
somewhat timorously we begin to try
to find encouragement to face the
future.

Consider this year. As members of
an Association, we in AFA can re-
joice at the success that belongs to
the air arm of our nation in that we
have gotten off the ground, for re-
volving around the world are Sputniks
of our own. Our Association has been
ennobled and enhanced by the
courageous sacrifice of life and limb
and through long hours spent in re-
search, planning, testing, and ex-
perimentation on the part of men and
women who are not afraid to explore
the unknown.

The fellowship that is ours in our
Wings and Squadrons is deepened
and strengthened by the tireless
service of the officers and individuals
who plan our local-level programs.

When a man thinks of the vear
past he calls to mind tragedies, dis-
appointments, setbacks, but also these
are matched by scenes of encourage-
ment, growth, and development.

If, as an Association, we only place
our trust in arms and technological
might, our cause for satisfaction is all
too temporal. We are where we are
today because of the unchanging
nature of God. He created us in love,
and He seeks fellowship with s and
provides us with every encourage-
ment and opportunity not to remain
earthbound creatures.

There is spread out before us all
the wonders of creation to be ex-
plored and to revel in. As we venture
out in these new realms we have His
companionship. When a man con-
siders the vear past and looks to the
vear nhead, he invariably make
resolutions of self-improvement,

May 1 suggest that through praver,
meditation, and concentration on th
bounty of God we strive to lean o
Him more completely, and we ha
Him in every aspect of our life mo
joviully, thankfully, and courageously
Then the resolution to serve the pur
pose of AFA, our home, and ou
country will be realized by us.

At the end of next vear we will hav
fewer causes for disappointment an
embarrassment and greater causes fo
thanksgiving.

The New Year holds a great dea
of promise for vou. For the man o
faith it will be filled with the never
failing Grace of God. God grant vo
a blessed New Year filled with oppor
tunity of service to those you lov
and vour fellow men.

This poem is given to vou as
suggested praver for the New Yen

Great God, we sing that mighty Haond
By which, supported still we stand;
The opening year Thy morcy shows;
Let mercy crown it till it grows.

By day, by night, ot home, chroad,
Still we are guarded by our Ged;
By His incessant bounty fed,

By His unerring counsel led.

With grateful hearts the past we own,
The future all to us unknown,

We to Thy guardian care commit,

! L

And, peaceful, live before Thy fit.

In sense exalted or depressed,

Thou art our joy, and Thou our rest;
Thy goodness all our hopes shall raise,
Adored through all our changing days.

When death shall interrupt these songs, .
And send in silence mortal tongues

Our Helper, Ged, in Whom we trust,

In better words our souls shall boast,

PHILIF DODDRIDGE, 1751

AlR FORCE Mogozine = January 19



LS.

Secure
Cargo
In Seconds!

New Aeroquip Ratchet Tie-Down Buckle
Assures Easy Tensioning, Quick Release

Flight tests of the new Aeroquip 5000-Ib. Ratchet Buckle for tie-down
straps show it greatly simplifies cargo tie-down and control. Air freight
leading crews find it takes less time to secure cargo and requires only
minimum effort to achieve proper strap tensioning. Air loodmasters
report in-flight adjustment is safe ond easy, no loosening due to
turbulence. Barrier nets equipped with the Aeroquip Rotchet Tie-Down
Buckle are hooked up in half the time required for conventional methods,
Write for full technical information.

Reroguip Web and Rope Nets
Speed Control and Handling of Cargo =

Web nets of nylon or cotton ond rope
nets of nylon or manila for all corgo
control requirements ond complete !
with hardware can be supplied by
General Logistics Division. Typical
load requirements mest ronge from
200 Ibs. to 40,000 lbs. Write for
catalog.

o

A DIVISION OF a&eroquip CORPORATION

2929 Floyd Siresd, Burbank, California
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RADIOPLANE RP-76 SIMULATES NEAR-SONIC ENEMY
...ARMY MISSILEMEN SCORE HIT IN FIRST FIRING!

Place: Red C anyon Range, New Mexico. Time: minutes after an RP-76 high-altitude
mr].s.mla.huwln [‘Lul]nlp!ann personnel. Event: Army missilemen sight RP-76 simulating
an enemy weapon system approaching at Mach 0, 9. The v fire—for the first time against
an RP.76-zcore a direct hit.

]1-.'*31101|-|11!L the men of Battery C, 1st Missile Battalion (Nike-Ajax), 56th Artillery,
U.5. Army Defense Command; the men of R adioplane’s contractor-operated Aight service
program, backed 1:} the more than 2,500 R lzlm!r] e drone specialists who de '-:I\'_:IEH: il and
produced the RP-76.

This :"l.!‘lll}'-“m]iﬂ[l]unt‘! achievement [:.'l'liﬁr}:'-i the result of Radioplane teamwork with all
of the U.5. Armed Forces, Other current examples in development: the supersonic
USAF-XQ-4A weapon evaluation target drone and the U. 5. Navy’s XKD4R-1 rocket
target, two more members of Radioplane’s complete drone family,

RADIOPLANE

VAR NUYS, CALIFORNIA, AND EL PASO, TEXAS
A Division of Northrop Afrcraft, Inc.
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SQUADRON OF THE MONTH
Olmsted Squadron, Pa., Cited for

The space age arrived at Olmsted
AFB, Middletown, Pa., on October
25 as 40,000 Pennsylvanians attended
the dedication of the new 10,000-
foot jet runway capable of accommo-
dating the latest Air Force aireraft.

Locally the Air Force Association
was active in the event; the Olmsted
Squadron sponsored the Airpower
Brunch and was listed as a cosponsor
of the Space Age Banguet, attended
by more than 300 persons. Jack B.
Gross, AFA National Treasurer and
recipient of the 1958 President’s
Trophy as “AFA’ Man of the Year,”
was general chairman of the banguet,
and Bill Lunsford, a past Squadron
Commander, served in the same ca-
pacity at the Brunch.

A feature of the dav-long program
was the appearance of the Thunder-
birds, world-famed USAF precision
jet demonstration team. Gill Robh
Wilson, former AFA President and
Board Chairman, was the guest
speaker at the banquet (see cut).
Maj. Gen. Paul E. Ruestow, Director
of Personnel and Supply for the Air
Materiel Command, was the top Air
Force man present.

Participation of the Squadron was
directed by Gene Simm, Commander,
who announced that several hundred
people had to be turned away from
the banquet because no room in town
was big enough to hold everyone who

& :

Jacksonville’s Mayflower Hotel was the seene of the big
Squadron organizational meeting last month. Shown here
are three of the new unit’s officers. Left to right: V. H. .
Marshall, Vice Commander; Hugh Clark, Commander; and
Marion Chadwick, Secretary and organizing spark plug.
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its salute 1o the Air Force on the occasion of the dedication of the
new flight facility at Olmsted AFB, and calling attention to the
community support rendered by the Air Force in Harrisburg.

wanted to attend this popular event

Harlan Johnston, Commander of
the Des Moines, lowa, Squadron, sent
word of a really outstanding program
dealing with the Air Force Academy.

In September Johnston requested
a roster of all Iowa cadets at the
Academy. From this list he secured
the name, address, and occupation of
the father of each cadet and con-
tacted them with a personal letter
outlining AFA's interest in the
Academy. He followed this letter with
an invitation to the Eathers to join as
Associate members; After receiving
an enthusiastic response to  both
notes, he then set up a briefing trip
to the Academy for all the dads, and
actually received more requests than
could be satisfed. Iowa's governor,
Herschel B. Loveless, was one of the
first to accept, and the trip took place
November 20-23.

This is one of the best programs
that could be undertaken by an AFA
unit, and our hearty congratulations
go to the Des Moines outfit. John-
ston’s leadership in this venture comes
naturally, since his son, Harlan, is a
first vear-cadet at the new Air Force
Academy.

Several AFA Squadrons sponsor
Auxiliary units. In California the ac-
tivities of the girls often equal the

i

3
£l

Shown with annual Queens Squadron awards won

ber: Pan American Viee President Harold E. Grea
Battle, Region 1, Civil
Yernon Tavlor, Scaboard & Western Airlines. Sgquadron
maokes awords for industry, civil aviation, and air safety.

IF B f“

General Ruestow; Maj. Gen. George
Acheson, Middletown AMA Commuand-
er; and Paul Banm, Harrisburg Cham-
ber of Commerce President, gather
arcund Gill Robb Wilson after address,

programs of the Squadrons. San
Femande's Auxiliary is a good ex-
ample.

On November 14, before a fine
gathering of local women and some
men, the unit sponsored Air Educa-
tion Night, dedicated to briefing the
community on programs under way
to explore the future of aerospace

{Continued on following page)

in Oeto-
Richard

Administration ;

Aeronautics
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AFA NEWS

Chicago WAF Squadron members, left, are shown with an
airman from O'Hare AFB and Wing Girl Seouts who re-
ceived complete bricfing and tour of Air Defense Group
facility. WAFs are Yirginin Hortzaugh, Louvise Setlik, and
Lucille Fischke, Mizs Zischke i=s the Squadron Commander.

CONTINUED
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Brookley AFB Air Police are shown with uninvited Mobile
Squadron luncheon guest (see fext). AFA Manuoal on alli-
gators stales that museles vsed to open jaws are much
weaker than those wsed to elose them, but these airmen
don’t appear to have too much faith in it, as ropes attest.

education. Among the speakers were:
Dorothy Taylor, an engineer with
Marquardt Aireraft Co.; Marian Wag-
staff, Director of Aviaton Edueation
in Los Angeles County; and John Mc-
Laughlin, aeronautics instructor at
John Burroughs High School. A fea-
ture of the evening was the presen-
tation made by the Future Engineers
of America, a group of high school
students taking science courses and
building displays related to their in-
terests,

Joan Meyer, president of the unit,
was in charge and deserves special
recognition for this fine program.

Nittany Squadron, of State College,
Pa., has reported a unique and inter-
esting local program that may be of
interest to other units. The Squadron
is purchasing a membership in AFA's
Airpower Book Club: each selection
will be read by a member and then
reviewed at a formal Squadron meet-
ing to which members of the press
will be invited. After the book is re-
viewed and discussed, it will then be
presented to the public library.

This appears to be an excellent

Camvennonal

st

I.F.R. HOOD
The Modern Method of Simulated In-
strument Flight for Conventional or Jet
1 Type Aircraft . . o o v . . . $16.00
FRANCIS AVIATION
Bex 299 Lasing, Mich,
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method of obtaining maximum mile-
age from the top airpower material
of the vear. We congratulate the
Squadron on its initiative.

The highlight of the Boston Squad-
ron's Fifth Anniversary Banguet, held
October 30, was the presentation by
Commander Mildred Buck of a spe-
cial citation to the Boston Public
Schools, in recognition of their dis-
tinguished contributions to airpower
education. Superintendent of Public
Schools, Dr, Dennis Haley, accepted
the award.

Miss Buck, in presenting the award,
commented on the fact that the
emphasis on science and other tech-
nical courses began in Boston long
before Sputnik and the general hue
and cry that arose immediately there-
after. Quoting from the introduction
to the aviation section of the school
textbooks, she read, “It is hoped that,
through the development of world-
wide awareness for all people, the
students will play an important part
in a worldwide peace for the future.”

The Mobile, Ala., Squadron, which
boasts one of the largest regular
turnouts of any AFA group for its
monthly luncheon, had a generally
conventional attendance at its Sep-
tember luncheon, but one of the
“diners” was a bit out of place. Ac-
cording to our informant—who swears
that he did not stay too long at the
reception before lunch—there was a
seven-foot alligator at the head table.
To back him up, we have the word
of Rep. Frank Bovkin, the principal
speaker at the luncheon.

It seems that one night the per-
sistent saurian was found roaming the
streets of Brookley AFB by Air Police,

who promptly pushed him back
through the hole in the fence by
which he had gained entry. The next
day he was back again; since there’s
a state law protecting alligators, he
was held for the state Conservation
Department to make a ruling. In the
meantime the Squadron saw an op-
portunity for some publicity and
drafted him for an appearance (see
cut).

On the serious side, Congressman
Boykin, in his address, paid tribute
to the commumity value of Brookley,
remarking that “Mobile would be a
cow pasture without Brookley now.”
In addition to Representative Bovkin,
the top Air Forece guest was Maj.
Gen. Dan Callahan, Mobile Air Ma-
teriel Area Commander. Host was Ed
Packowski, Squadron Commander,

CROS5 COUNTRY . . . Several
AFA Squadrons are sponsoring a
unique membership program. The
Squadrons offer to pay for the re-
newal of any individual member who
brings in five new members during
the year. . . . At the Dallas Conven-
tion no delegates were on hand from
the Pacific Ocean Region, so no elec-
tion was held for that Vice Presidency.
President Pete Schenk filled the va-
cancy in December by appointing
Roy J. Leffingwell, Honolulu, to an-
other term as AFA's top representa-
tive in the area. ... Sky Harbor
Squadron, Phoenix, Ariz., has an-
nounced plans for a big program in
February designed to promote inter-
est in and explain the mission of
Military Air Transport Service, with
particular emphasis on the MATS
role as a missile carrier, . . . Happy
New Year!

—Gus Dupa
AIR FORCE Maogozine = Jonuary 1959




MISSILE IMPACT PREDICTION
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ENGINEERING BEYOND
THE EXPECTED

TRICE (Transistorized Realtime Incre-
mental Computer, Expandable) is the first
computer to combine the accuracy and
repeatability of a digital computer with the
speed, fexibility and ease of programming
of an analog compuler.

TRICE, the world's most advanced computer,
saves many minutes over time currently required
for ballistic missile impact prediction, TRICE
modules (Integrators, Multipliers, etc.) can be
assembled as a special purpose computer for
dynamic systems or as a digital differential analyzer.
Its incredible speed of 100,000 iterations per second
in parallel is unaffected by the size of the problem.
The first model is in operation at the U.S, Army
Ordnance Missile Command, Huntsville, Ala,

Write for literature describing TRICE

and {15 many uses: aerodynamic sta-
bility, control system stability, impact
prediction, stable platform calcula-
tions, satellite orbit predictors and
athers.

PACKARD-BELL COMPUTER CORP.

a subsidiary of

PACKARD BELL ELECTRONICS

12333 W. Olympic Bilvd.
Los Angeles 64, Calif. BR. 2-217M




Operation Skywatch., In 1954 AF Secy. Thomas Finletter asked the GOC to conduet 24-hour surveillance of our skies,

Operation Lookout, staged over the eastern coastal areas
of fourteen states, tested GOC’s part in our air defense,

icis Shanley and David Wilson, dispatcher, at the Air
arning Center, Bridgeport, Conn., during Lookout.




The

Ground Observer

Corps

A JOB
WELL
DONE

RGANIZED in February 1950 as
an important backup for our
radar detection of hostile air-
craft, the CGround Observer Coms has
completed its mission. In its nearly
nine years of existence, as many as
600,000 civilian volunteers have served
in some 19,400 observation posts and
more than fifty filter centers—unpaid
and unsung,
To John Nance Garner, of Uvalde,

Explorer Scout John Beatty and Sea Scout Fred Mueller on
duty at the Atlantie Highlands, N. )., post in November 1952,

'y,
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“The ramparts we wateh . . ."* A lone Ground Corps Observer
does his part for national defense on Vashon Island, Wash.

Tex., to Maj. Gen. William F. Dean
in Turlock, Calif., to forty Trappist
monks in Dubuque, Towa, and to 165
inmates of the California State Prison
at Folsom; to volunteers in a lonely
post on top of Pike's Peak in Colorado
where the observers had to look down
to see passing aireraft, and to each of
the thousands of individuals who gave
their time to watch our “open back
door” during these years, both the Air

¥
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Force and nation are deeply grateful.

Now that the danger of attack from
low-flving aircraft has lessened and
there is no longer need to “plug the
low-altitude gap,” the loyal volun-
teers of the Ground Observer Corps
have earned the right to rest. But it is
more than a good guess that from their
ranks will come new contributions to
the nation's continuing defense needs.
—Exp

The roof of the City Hall in Elv, Minn., is the scene of
instruction by the post supervisor to his GOC volunteers.




How taegrash

d walk away

Warren F. Tolar
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dropped below the horizon. Num-

ber four engine had sputtered out
some forty minutes before, Now num-
ber three was smoking, The pilot could
see red tongues of flame licking back
from the cowling. Number two's oil
pressure was rapidly falling toward
the red danger mark on its gauge.
A shudder and a sigh ran the length
of the tired fuselage, warning of the
approaching stall. The pilot fought to
keep the plane straight and level and
at flving speed. As his hand reached
forward to press the fire-extinguisher
button for number three, his thoughts
turned to the thirty passengers in the
cabin behind him,

The DC-4's starboard wing looked
as if something had taken a eouple of
large bites from the outer panel. Now
two props were feathered. and both
pilot and copilot worked more fran-
tically at the wheel and radders. In an
effort to maintain some sort of control,
they let the nose drop even lower, The
pilot glanced at his altimeter. Two
thousand feet! Below, stretching out
to the horizon, lay a thick growth of
jungle, broken only by a drv river bed
snaking through the solid carpet. To-
ward this drv bed the two men fought
to guide their dying plane. They had
to get out of the air, and they had to
do it soon. . ..

-] L] [-]

Since that windy day—December 17,
1903—at Kitty Hawk, N. C., when
Orville and Wilbur Wright first flew,
ever-increasing numbers of men have
been imitating the birds. From Henri
Farman’s biplane to the Spads and
Fokkers, from the Lawson Air Liners
to Lindbergh to the faithful DC-3,
from the P-26 to the P-51 to Sabrejets,
and from Ford Tri-Motors to Boeing
707 s—since that day in 1903, they've

THE DC-4 moaned as ils nose

taken off and will keep on taking off,
only to land again . . . in from one to
one million pieces.

Of the many different types of air-
craft accidents (such as collision—hoth
midair and on the ground—fire in the
air, engine failure, airframe failure,
overshooting and undershooting on
landings, wheels up or down at the
wrong time, undetermined, and other)
the “other” leads the field. Into this
category fall pilot error and/or human
error,

Someone said, “Accidents are caused.
They don't just happen!” This gem
needs no clarifieation. Here, we're not
so much concerned with what causes
accidents. Here, we're more concerned
with that critical period between cause
and the accident itself. Accidents have
been caused before and will be eaused
again. Our desire is to se¢ some re-
duction in that column of the ledger
headed “fatal.”

After 5,000 hours of flving, and five
accidents (but no fatalities); after wit-
nessing more than 100 crashes—every-
thing from a Tavlorcraft that was
dropped in way too hard to a Sabre
“high-speed stalling” on final approach,
to an AT-6 that chopped the tail off a
B-24 while hoth were on final, to an
Aeronca Champion that iced up on
final approach and undershot the dirt
strip by seven feet, ending up in a
drainage ditch—1I believe I have learned
one of the secrets of fying. All of the
above accidents had causes. Some had
fatalities; others did not. The pilots
who survived might also have learned
this secret.

Once, tooling a P-36 in on final, 1
ran out of airspace and was using up
some beautiful, smooth concrete run-
way, rounding out and waiting for the
wheels to kiss the deck. One instant, I
had both wings intact. The next, my

stubby little 36 was completing her
final minus the right wing. Airspeed
was about seventy mph. In the split
second before the wheels touched, the
left wing started up. [ couldn’t hold
her down. As I cut the switch and
Hipped off the gas, the left rudder
broke the rolling motion enough so the
"36 settled in on tail section and side.
The secret? Use those controls until
yvour plane stops rolling or vou're a
dead duck! If the "36 had rolled be-
fore hitting the ground, I'd have got-
ten a lot more than o piece of airframe
tubing through one leg.

Never quit fying! If vou have to
hit something solid, try for a glancing
blow! That’s where your controls
come in.

I was once in another tricky ap-
proach, this time in a Vultee Vengeance
dive bomber. The trap-tank, the one
down between the pilot’s feet, had split
open, spewing high-octane gascline
back in my face. The aerin]l was trail-
ing back across the fuselage, giving
me an occasional shock through the
throttle. I was in such a hurry to get
down that I neglected an important
step, The wheels! The landing was
smooth. But, it could have been fatal,
Once again, after 1 realized that a
crash was certain, the lesson of my
first air tangle was burned afresh on
my mind. Fight her until she stops or
yvou're dead!

When the good Lord decrees that
yvou end up in trees, if you come in on
top, try for a stall and use any remain-
ing control to help the aircraft mush
down at the lowest speed you can
manage. In a head-on tangle with tim-
ber, try to shed both wings at the same
time. Losing one can result in com-
plete loss of directional control—you're
apt to become an unguided missile.

(Continued on following page)

All of the crew of this B-26 walked away from a potentially fatal belly landing in Korea, They flew her in all the way.
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HOW TO CRASH AND WALK AWAY

My third “prang” impressed me
more than any other with the wisdom
of “Hyving her tll she stops.” Taking
off in a twin-engined Mosquito, T had
just seen 125 mph on the airspeed
indicator. The wheels were up, and in
order to gain more speed 1 was keeping
the voung filly Tow. At that instant I
noticed that my starboard engine cool-
ant temperature was climbing off the
gauge. Then the engine blew, Hanging
in its frame, what was left of the
engine began Bopping back and forth,
spoiling the airflow and creating lots
of drag. Again, outside of the airfield,
there was nothing below but jungle.

Al near stalling speed, 1 made two
circuits of the airfield before 1 could
get lined up with the runway. I elipped
the tops off three trees. Onee lined up
with the strip, 1 shoved her toward a
belly landing, showering parts of the
aircraft along a 900-foot skid. Belly
landings were a piece of cake with me
by then, But, as I've said, fight her
until she stops rolling.

The cause of an accident doesnt
mean much to a pilot at the time it
happens. It'’s true that if you reduce
cause yvou'll reduce accidents. All well
and good. But do away with all
causes, and there’ll still be accidents.

Flying instruction, as given by to-
day's flving schools, both military and
airline, does much to cover that phase
of fying where death lurks just around
the corner. Emergency procedure and
precautionary measures are pounded
into the heads of pilots and crews from
the moment thev start their initial dual
instruction until the day they quit fly-
ing, retire, or lie dead in a heap of
wreckage.

Pilots are taught that it is much
better to overshoot on a foreed landing
and fly into the fence or house or trees
at the far end of the fielkd at a rela-
tively low speed than to undershoot
and fly into the same objects at a high
speed.

They are also taught that if for any
reason they should get halfway down
the runway on takeoff, then develop
trouble, it’s better to pull up the
wheels and belly-flop then and there,
or to chop throttle and ground-loop
rather than desperately trving to get
airborne.

Again, if on takeoff, a pilot faces
engine failure, he's wiser to continue
straight ahead, or perhaps a little to
the right or left, and crash there.
Never, never try to tum back and
land at the airfield you have just
climbed out of. This procedure varies
some with twin-engined aircraft, but
even then any tumn is carried out only
after sufficient airspeed has been
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clocked. Here, more than ever, fly her
until she stops rolling!

Once in the air, the pilot is taught
that he must constantly keep one eye
open for usable landing space below,
in case of engine failure or other
trouble.

There is one thought every pilot
should bear in mind. He's there to FLY
the aireraft. In a tight spot he may
panie. The best men do. He may for-
get a few things—may push the wrong
button, his legs and arms may shake
like a tree in a hurricane. But he
should remember this: He has a stick
in his hand and rudders under his
feet. His chances are better if he keeps
using them,

There are times when the basic con-
trols aren’t much help. Lose a wing or
the tail section, at 10,000 feet, and
thev're not much good. In such cases,
a pariachute may be vour best bet, if
your passengers are also wearing them,
If not, you all ride her down.

There's the case of a P-47 which
rolled at 30,000 feet, throttle wide
open, and headed straight for the deck.
The controls must have served only to
keep the unfortunate pilot's mind busy
until the instant the Jug's nose hit the
ground. Or the case of an AT-8 snip-
ping the tail off a B-24 while both
were on a final approach and only a
few feet up. The bomber stood on its
ruined tail section, went up a hundred
or so feet, then nosed into the ground.
The AT-6 landed safely.

In England in 1942, T was leading
a Hight of three Hawker Hurricane
fighters, when my number two man
fell out and spun down out of sight.
When he tried to regain his original
position, he collided with number
three. At 20,000 feet, number two
came out the loser by half his star-
board wing. He futtered earthward.
At 200 mph, the pilot regained partial
comtrol, Still at 200 mph, he hit the
deck in a diving turn, fying and fight-
ing for his life. His “Hurry-bus” shat-
tered two buildings and three English
hedgerows and finally came to rest
half in and half out of a chicken house.
The pilot walked away from the
wreck,

In air combat, “Fly-her-till-she-stops™
can be proved on an even larger scale.

CONTINUED

At one of England’s World War II
“erash strips,” I've seen B-175 and
B-24s, Lancasters and Halifax bombers
land and their crews walk away, when
the planes were in such a state of
wreckage that the pilots vowed they
were holding the air up, rather than
vice versa. Two and three engines
gone, tails shredded, wings shattered,
fuselages looking like a greenhouse
after fifty voungsters have spent the
day throwing rocks at it! And every
pilot who lived flew his plane until she
stopped rolling.

My fourth accident? An overloaded
Warwick transport. After warm up, all
instruments checked out in the green.
I ran through a takeoff check, set the
trim, and ran up against the brakes.
At full throttle I released brake, and
the Warwick duck-walked forward. 1
knew it'd be close. Overloaded? 1
should have had two aircraft! Three-
quarters of the way down a 6,000-foot
strip she still wasn't off. She wasn’t
going to come off! 1 chopped throttles
and pulled up the wheels. The trip
ended up with my fighting her to-a
stop, fifty feet into the trees at the end
of the runway, minus both wings but
still right side up and the old gal
headed where 1 wanted her to go.
Remember! The same old advice. . ..

Jets? They're not much different
from the old “suds-mixers” we used to
fly when it comes to hitting the ground
in an awkward position. I've Hown jets
but have never dented one. They fly
faster, but our “secret” still applies.

o @ -

Oh yes. That DC-4? I was the pilot.
A Sp:itfire had dropped from the clouds
and made off with a chunk of my star-
board wing. Fragments must have hit
the vital parts of numbers three and
four engines, because they folded up
on me. We managed to ease the old
baby into that dried-out river bed, and
there she died. But the aircraft was
the only thing that died. When we real-
ized we were going down, we found a
clear stretch of river bed, over a thou-
sand feet long. The DC-4 flew just
where we wanted her to. We fought
her—and flew her—until she stopped.

Fly-boy, make up vour mind here
and now, Either FLY her until she
stops rolling or drop dead.—Exp

A veteran pilot, author Tolar will be remembered by Am
Force readers for his harrowing account of a near-miracu-
lous safe landing of a crippled plane, which was published
on these pages in October 1957, His flying days go back 1o
1941 when he joined the RCAF, serving in England, Burma,
and India. He entered the civil aviation field after the
war and also has worked on such projects as the DEW
Line. Married, and father of four, he lives in Ontario.
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Ground Speed & Drift Angle
Any Time, Anywhere, Any Weather

Jer streams were cross-sectioned
for the first time using the capahil-
ities of GPL auto-navigators. Now
these same ground specd and drife
angle measuring equipments make
riding aerial “express-ways” 5.0.P.
for milivary flicrs.

A leading news magazine's story
on the record-secting B-47 fight de-
fned jer sceeam Aying chis way:

"To find the jer stream the pilot

flies in frs general direction . ..
When the "66° vells him thag his drile
angle is increasing, he knows that he
15 getting into the jér stream ...
When the drifc angle reaches a max-
imum, he turns downstream until
the drifc angle falls to zero . . . When
the "66° is hooked to the autopilos,
the airplane will follow the stream
aurtomatically, getring maximum
benecfic.”

Cross=section of a headline

On January 25, 1957, in the early hours of a
California morning, a USAF B-47 climbed skyward
into the jet stream. With the aid of one of GPL’s self-
contained, airborne navigation systems, AN/APN-
66, the crew put the plane into a 165 mph-plus jet
stream core and held it there all the way across the
country. 3 hours, 47 minutes later, the same “47"
touched down within sight of the Atlantic Ocean.

The story made headlines and so did the part
played by the GPL equipment.

GPL auto-navigators’ demonstrated usefulness
in locating and flying jet streams is just one applica-
tion of their basic function — precise point-to-point
navigation, any time, anytwhere, any weather. The

systems have flown millions of miles in transport,
bombing, fighter, patrol and weather planes,

GPL, who harnessed Doppler shift to air navi-
gation and developed self-contained auto-naviga-
tors, iz the nation’s leading manufacturer of these
systems.

I
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GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, M. Y.

ENGINEERS = GPL achievements have opened up seme unusual research and development opportunities. Send resume to Personnel Manager.




PHILCO IS PEOPLE

From advanced research and development to mass production, installation and servieing of
countless electronic products and systems, Phileo is people. Here is & closely integrated
organization of scientists, engineers, installation and service specialists, ready to meet any
challenge for creation of military, industrial and consumer electronies systems.

PHILCO IS FACILITIES

To assist this outstanding organization of skilled and dedieated people, Phileo has
amassed millions of dollars worth of intricate equipment in plants and laboratories
from coast to coast, Philco facilities include: the world's most advanced research labs;
environmental test facilities; specially equipped design and engineering labs, plus
prototype and model shops; and the most advanced mass production facilities.

PHILCO IS CAPACITY

At Philco the world of tomorrow is NOW! Here are human resources, plus
ultra-modern facilities, plus tremendous accumulated experience in research and
development. Here too, are unlimited career opportunities in the fields of &

missiles and guidance, weapons systems, All-Transistor computers, infra-red,

advanced radar techniques and ecommunications systems. At Philco, versatility GOVERNMENT & INDUSTRIAL DIVISION
is the key to tremendous capacity in advanced technology. Make Philco your 4700 Wissahickon Avenue
prime source for prime contracts from development to delivery. Philadelphia 44, Pennsylvania




Veteran aviation writer David C.
Cooke has produced a broad-brush
air history that should serve as a good
basic primer. The Story of Aviation
(Archer House, $54.95) encompasses
Hight from the legendary days to su-
personic fighters and commercial jet
transports.

Four chapters cover the long pre-
Iude to Kitty Hawk, describing the
experiments of Leonardo da Vinci,
subsequent attempts of men to imitate
birds, and the nineteenth century era
of ballooning, gliding, and unsuccess-
Ful powered flight. From Kitty Hawk
on, the book is essentially the story of
American development of military and
civilian flight in terms of the craft,
the men, and the accomplishments.
Chapters cover World War I, the post-
war doldrums; the Lindbergh era, and
the “daring decade™ of the thirties.
World War II is painted as the world-
wide proving ground of American air-
power. Subjects included are the his-
tory of the USAF, naval aviation, jet
propulsion, and the US commercial
airline development. Appropriately,
the volume closes on an R&D note—
the accomplishments and contribu-
tions of NACA.

The book has some faults. It lacks
the depth of interpretation which
many professional airmen would ex-
pect. But as a light, descriptive, and
readable chronicle of man’s conguest
of the air, The Story of Aviation
should serve the lay audience. More
than 100 photos and drawings illos-
trate the text and a good index makes
fact finding easy.

L] Ll L]

On the pictorial side, aviation his-
tory is brought up to date in a new
revised edition of John W, R. Tavlor’s
A Picture History of Flight {Pitman,
87.50). First published in 1955, this
collection of hundreds of photos is an
airman’s dream. Author Tavlor packs
his facts into eaptions, introductions
to sections, and connective passages.
The emphasis is on European accom-
plishments, although American avia-
tion is adequately represented. New
materials added to the revised work
include recent US developments in
powered flight as well as in rockets
and missiles.

o L L)

A new air anthology is U, 8, Air-
ways, edited by Poyntz Tyler (H. W,
Wilson, $2). Tyler presents the his-
tory of civil aviation with a selection
of articles previously published in the
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airman’'s bookshelf

national periodicals. His selections
covering the beginnings of flight, the
years of growth, and civil aviation to-
day are well chosen. It is odd, how-
ever, that aviation periodicals, per se,
are not represented, especially since
much of the historical record, in fact
and fiction, has been carried by these
aviation magazines. Tvler's book is
part of a library series of anthologies
on diversified subjects and is aimed
at the senior high school stodent and
younger adult.
L L L]

Nevil Shute is an old hand at writ-
ing about the air. During the war and
after he frequently wrote about avia-
tion—his first love. A Nevil Shute look-
to-the-future, On The Beach, created
a sensation in 1957, forecasting the
end of the world by atomic fallout.

Shute’s latest air novel, The Rain-
bow and the Rose (Morrow, $3.95),
combines his beloved Australia with
his penchant for aviation. It recounts
much of powered flight's history in
terms of the life of Australian air-
man of fortune, Johony Pascoe, who
learned to fly in 1918, Shute's story
ranges from exciting accounts of
World War IT dogfights to coverage
of commercial DC-8 transpacific runs,
High point is the rescue of Pascoe by
his friend Johnnie Clark on an un-
mapped section of Australian coast-
line. The novel displays Shute’s nar-
rative skill. His deseription of flight
in the wire-crate days is highly read-
able, In fact, this one has been pegged
by some critics as Shute’s best,

L] L] L]

Pergamon Press, publishers for the
Advisory Group for Aeronautical Re-
search and Development (NATO), has
issued two new volumes.

Aciation Medicine < Selected Re-
views, edited by Clayton S. White,
W. Randolph Lovelace, 11, and Fred-
erick G. Hirsch (AGARDograph # 25,
§12), is a group of twelve technical
reports by senior aeromedical scien-
tists. These reports are selected criti-
cal reviews of major areas of aero-
medical science as represented in
more than 700 original papers on
specific aeromedical subjects. This
condensation of technieal writings is
helpful to aeromed scientists and stu-
dents.

Air Intake Problems in Supersonic
Prapulsion, edited by |. Fabri (AGARD-
ograph #27, 33), four papers pre-
sented at the eleventh AGARD Com-
bustion and Propulsion Panel Meeting,

Paris, December 1956, by French and
American aeronautical scientists.
L L] L]

One possible solution to the traffic
congestion of highways and city
streets might well be the combination
auto-airplane — the “roadaplane.” A
strong plug is found in Daniel R.
Zuck’s An Airplane in Every Garage
{Vantage Press, $4.50).

L] L] =

Performance capabilities and opera-
tions of the various types of naviga-
tional radio equipment are described
with minimum technical detail in
Radio Aids to Air Navigation, by
J. H. H. Grover (Philosophical Li-
brary, $6). Chapters deal with general
principles, MF, VHF and pulse sys-
tems, hyperbolic aids, approach and
landing, and a look at the radio navi-
gational equipment future for the air-
man. Appendices include table of
radio aids, conversion factors, formu-
lae, charts, regulations. A ready refer-
ence and guide for flyers.

Related Reading

The combined American intelli-
gence operation is composed of sev-
eral dozen “gathering” agencies, in-
cluding those of the military services;
at the top of the complex is the
Central Intelligence Agency (CIA).
Central Intelligence and National Se-
curity, by Harry H. Ransom (Harvard
Univ. Press, $4.75), is a scholarly ex-
aminiation of CIA's contribution.

Ransom describes and assesses this
sprawling organization and its diverse
operations; he discusses interservice
agency relationships, and how they
work with the CIA. Greatest attention
is given to CIA’s influence on formu-
lation of US policy.

ClA is primarily a coordinating
agency, although its direct achivities
in¢lude information gathering and po-
litical operations abroad. The bulk
of information CIA receives is public,
unclassified material collected and
correlated by vast numbers of military
and civilian personnel throughout the
world. This information is then syn-
thesized into a daily national “est-
mate” for the President and a weekly
one for the National Security Couneil.
These estimates evaluate, interpret,
and predict, and they form the basis
of much US foreign policy. The sys-
tem has weaknesses, as demonstrated
in the failure to predict the Chinese

{Continued on following page)
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CONTINUED

entry into the Korean War and the
unfortunate reaction to Mr. Nixon's
visit to South America. Bansom studies
these lapses.

The book iz a worthwhile addition
to the professional literature of mili-
tary science. It should be a “must”
for airmen. It is also excellent fare
for the layman who wants to leam
how our country depends on quick
and accurate intelligence for survival
in' the nuclear age. It gives an inter-
esting picture of the role of a rapidly

growing intelligence ageney within a
free democratic society.
o - L]

For ten years John King Fairbank’s
The United States and China (Har-
vard Univ. Press, $3.30) has been the
standard volume on the subject. A
new, revised, enlarged edition, ex-
amines: China today in light of its
past and shows how its social, politi-
cal, and economic ways of life and
thought stem from its past. Chapters
cover US-China relations of recent

FOR AIRMEN & OILMEN:

The Open Door Policy in Texas!

When we opened the doors to private
aviation’s plushest terminal, we threw
away the keys. Those doors never
again will be locked, day or night.

Thousands of USAF airmen — like
the oilmen whose business gircraflt
have homed to Southwest Airmotive

since 1932 —are here treated as
rovally as kings.

This i= only natural. We're mem-
bers of the Air Foree family, too. Just
across the field, we're overhauling
USAF jet engines for T-Birds, F-80's
and Martin Matador Missiles!

Southwest = Airmotive Co.

LOVE FIELD, DALLAS

DISTRIBUTION DIVISIONS: KAMNSAS CITY =
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yvears, pointing out where and how
we have failed to keep pace with
revolutionary  times., Fairbank urges
that we accept what he calls reality
and begin to face the political facts
of life in Asia. It is wishful thinking,
he claims, to believe that Communism
in China will destroy itself.
L] L] -]

Frequently controversial World
War II military figure, Gen. Albert
C. Wedemever, USA (Ret.), joins
the growing list of memoirists. He
evaluates the strategy of the war vears
and our postwar policies in the Orient
in his book Wedemeyer Reports
(Henry Holt, 35); he vents his wrath
at the “Europe First” policy and at-
tacks the Asian policy of the postwar
years. The Famous “Wedemeyer Re-
port” on China and the Acheson-
Truman White Paper come under
examination too. Previously unpub-
lished official correspondence, records
of conversations and secret meetings,
are used to support Wedemeyer's
views on the unsuccessful effort to
save Chiang Kai-shek.

o L L

Air Force survival training veterans
will be interested in the personal ex-
periences of two German political
refugees in Southwest Africa in
World War 1I. The Sheltering Desert,
by Hermo Martin, translated from
the German by Edward Fitzgerald
(Thomas Nelson, $53), relates how
these men, fleeing from capture, found
haven in the deadly, forsaken Wamil
Desert and lived off the land for more
than two years as aborigines without
benefit of even the rudimentary per-
sonal equipment normally required
for basic survival.

L L] -]

One of the most intrigning chap-
ters in World War Il is the intelli-
gence operations which took place
throughout the Pacific under the aegis
of General MacArthur's headquarters
in Australia. These “Coast Watchers”
alone accounted for the destruction
of hundreds of thousands of tons of
Japanese shipping and scores of Jap-
anese planes. The history of the color-
ful and daring American and Allied
espionage, sabotage, and guerrilla and
partisan warfare in the Pacific is told
in Aflied Intelligence Bureau by Cal.
Allison Ind (MeKav, $4.50). Hun-
dreds of episodes from underground
and commando activities in the Philip-
pines spark the narrative,

Colonel Ind writes from frst-hand
experience. He was associated with
the Pacific Theater intelligence ac-
Hvities :|1Jri:|tg the war.

=MaJ. JamEes F. Sunpersax, USAF
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In the Cessna Line

Al the UWay:

@ The owner of every Cessna airplane benefits not only
from its builder's unsurpassed experience in airframe design
and construction, but also from Continental's pre-eminence
in the field of aircraft power. All seven models in Cessna's
line, from the economically-priced 150 to the 5-place twin-
engine 310C, offer the plus value of the engine that has
long been pilots' first choice. Continental has earned this
preference solely on the basis of performance. Today, as in

the past, every major flying record® at the utility aircraft

level is Continental-held.

#The latest is that estab-
lished by Jim Heth and Bill
Burkhart, at Dallas, in their A i Bl
Cessna 172 with Continental (0470-K ditlers

0-300-A engine. They stayed S cabalienor forios)
aloft from Aug. 2 to Sept. 21,
1958—1,200 howrs, 16 minutes
—flying a distance eguivalent
to four times around the globe.
Bolh the record they broke, and
the one before thal, were set by
planes with Continental power.

Hud!lllldam-L
B-cylinder
230 H.P.

Fentinental Motors [arparatio.

AIRCRAFT ENGINE DIVISION

M U 5§ K EG O N » M I € H I G AN




when you're grounded . . .

YOU'LL NEED MONEY

when youre grounded . . .

YOU'LL HAVE MONEY

if you're protected by . ..

AFA’s
FLIGHT PAY
PROTECTION

PLAN

The FLIGHT PAY PLAN indemnifies you for 80% of the flight pay
you lose, if you're grounded for disease or accident—roughly
the full equivalent of your net income from taxable flight pay.

You receive these payments for periods up to 12 months if
you're grounded for disease or ordinary accident—up to 24
months if you are grounded as the result of an aviation accident,

Once you go past the last date on which you can make up lost
flight time, and get your flight pay from the government, you
simply notify us.

If you're covered by our FLIGHT PAY PROTECTION PLAN, we
send your indemnity for oll lost flight pay in one check—
pay your indemnities monthly, on notification from you, after that.

For com ph*-te details and application blank, simply write:

AFA FLIGHT PAY
MILLS BUILDING + WASHINGTON 6, D. C.

Underwritten by Mutual of Omaha
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ANALDG-DIGITAL CONVERTER

/

MANUAL CONTROL

enafg’/-rarciﬁc

ELECTRO-SPAN

Remote supervision of vehicles and equipment, weapon control signals,
steering orders, throttle settings and other commands — are reliably trans-
mitted, processed and verified by proven Electro-Span Digital Systems.

These are precise electro-mechanical systems actuated by digital signals
achieving outstanding accuracy and reliability. Bendix-Pacific engineers have
developed a number of unigue devices and circuits which have added to the
precision and stability of these controls at virtually any distance.

BENDIX-PACIFIC ELECTRO-SPAN SYSTEMS
ALSO ARE AVAILABLE FOR THESE MILITARY APPLICATIONS —

Air-Ground Data Interchange = Weapons Coordination Data Link Systems = Meteorological
Data Systems « Supervisory Control Systems « Digital Telemetering and Data Logging Systems

For complete information on

Bendix-Pacific Electro-Span I Y o)
Systems for military M’. T
application send the coupon

or write for Bulletin ES-13. IVISION OF BEMDIX AVIATIOM CORPORATION

NORTH HOLLYWOOD, CALIFORMILA

e Bendix-Pacific, Department 432
80, Morth Hollywood, California

-

- . Flease send your booklet ES-13 Military Application of Electro-Span,

Address

Name -

Eastern OHfices: (East Coast Representative) P. 0. Box 391, Wilton, Conn,~Daylon, Ohlo: 120 W, 2nd 5%, —
Washingten, D.C.: Sulte 803, 1701 “K'* 5t., N.W. — Canadian Distributors: Computing Devices of Canada,
Oitawa 4, Ontaric — Export Divisien: Bendix International, 205 E. 42nd 5i., New York 17
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This Is AFA

The Air Force Association is an-independent, nonprofif, airpotcer 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 alrpower for
national security and world peace. ®* To keep AFA members
and the public abreast of developments in the feld of aviation.
* To preserve and foster the spirit of fellowship among former
and present personnel of the United States Alr Farce,

Membership

Active Members: Individuals honorably discharged or retired
from military service who have been members of, or either as-
signed or attached to, the USAF or its predecessor services, or
who are currently enrolled in the Air Force Heserve or the Air
National Guard, 36.00 per year.

Service Members (nonvoting, nonofficsholding): Military per-
sonnel now assigned or attached to the Usﬂ. $6.00 per year.
Cadet Members (nonvoting, nonofficeholding): Individuals en-
rolled as Air Force ROTC Cadets, Civil Air Patrol Cadets, or
Cadets of the US Air Force Academy. $3,00 per year.

Assoclate Members (nonvoting, nonofficcholding): Individuals
not otherwise eligible for membership who have demonstrated
their interest in furthering the alms and purposes of the Ailr
Force Association. $5.00 per year.

Industrial Assoclates: Companies affiliat with the Alr Force
Assoclation on a nonmembership status t receive subsecrip-
tions to AIR FORCE Magazine, special magazine supplemenis,
and Industrial Service Reports,

Officers and Directors

PETER J. SCHEXNK, President, Washington, D, C.; JULIAN B,
%UBHNTHAHI::?&WM% N?IIWAMYMk' N. Y. JACE B. GROSS,

SASUTEr, urg, Pa.; ES M. TRAIL, Chairman of the
Board, Boise, Idaho,

REGIONAL VICE PRESIDENTS: Kenneth H, Bitting, St. Louis,
Mo. (Midwest); Philipe F. Coury, Mattapan, Mass. (New Eng-
land); Merle 5. Else, Minneapolis, Minn. (North Central); Dale
R. Erickson, Ogden, Utah (Hocky Mountain); George D. Hardy,
Hyaitsville, Md. (Central East); Howard T. Markey, Chicago,
Ill. (Great Lakes); Hardin W. Masters, Oklahoma City., Okla.
(Southwest); Harvey J. McHay, Glendale, Calif. (Far West);
Robert H. Mitchell, P Ore. (Northwest); Alex G. Mor-
f:nnlos. Miami, Fla, (Southeast); Roy T. Sessums, New Orleans,
H;n;.swth Central); Leonard A, Work, State College, Pa. (North-

DIRECTORS: John R. Alison, Hawthorne, Calif.; Walter T.
Bonney, Silver Spring, Md.; J. Alan Cross, Miami, Fla.; Edward
P. Curtls, Rochester, N. Y.; James K. Dempsey, San Diego, Calif.;
James H. Doolittle, San Francisco, Calif.: A. Paul Fonda, Hagers-
town, Md.; J. Wayne Fredericks, Bronxville, N. ¥.: Al Harting,
Dallas, Tex.; Samuel M. Hecht, Baltimore, Md.: John P. Henebry,
Park Ridge, Ill.; Robert S. Johnson, Woodbury, N. Y.; Arthur F.
Kelly, Los Angeles, Calif.; George €. Kenney, New York, N. Y.
Thomas (. Lanphier, Jr., San Diego, Calif: W. Barton Leach,
Cambridge, Mass.; Carl 4. Long, Pitisburgh, Pa.; John B, Mont-
gomery, Cincinnatl, Ohio; Charles 0. Morgan, Jr,, San Francisco,
Calif.; Msgr, William F. Mullally, S5t, Louis, Mo.: Fred 0. Rudesill,
Metairle, La.; C. R. Smith, New York, N. Y.: Carl A, Spaatz,
Chevy Chase, Md.; William W. Spruance, Wilmington, Del.;
Arthur C, Storz, Omaha, Neb.; Harold €, Stuart, Tulsa, Okla,; W.
Thayer Tutt, Colorade Springs, Colo.; Alden A. West, Dewitt,
N. ¥.; Gil Robb Wilson, New York, N. Y.; Paul 5, Zuckerman,
New York, N, ¥.; Edward L. Heinz, National Commander, Arnold
Alr Soclety, Berkeley, Calif, (ex officio); Kev, William Laird,
Natlonal Chaplain, Haddon Helghts, N, J. (ex officio),

Community Leaders

ALABAMA: L. G. Bell, 1317 Bay Ave., Mobile; John W. Gra-
ham, 3688 Fernway Dr. Montgomery.

ALASKEA: Dan Plotnick, P. 0. Box 2072, Anchorage.

ARLZONA: True W, Childs, 3217 E. Mitchell Dr., Phoenix.

CALIFORNIA: Sankey M. Hall, Jr., 1288 Vallom Brosa, Chico:
George Mays, 4685 Monangahela, San Diego; Wilmer Garrett, Fres-
no Air Terminal, Fresno; Eric Rafter, 536 24th Pl., Hermosa Beach:
Joanne Affronte, 4122 Jacinto Way, Long Beach; Willlam Scrog-
Eins, 7438 Blewett Ave., Van Nuys, (Los Angeles Area); Richard
M. Frincke, P. O. Box 474-M, Pasadena; James Spry, 1531 Dwight
St., Redlands; William P, Gilson, 3710 Random Lane, Sacramento;
Laurence C. Ames, 310 Sansome St., San Francisco; Walter
MeHugh, 1730 W. 4th 5t., San Pedro; Edward M, Hall, 2221 Helio-
ope Dr., Santa Ana; Thomas J. McKnight, P. O. Box 1111, Santa
Monlea; Thomas McCaffrey, 2418 Sonoma Blvd., Vallejo; Donald
L. Rodewald, Box 2067, Van Nuys; Donald Stillman, 1232 E.
Merced, W. Covina.

COLORADO: O. D. Olson, P, D. Box 1051. Colorade Springs;
Phillp J. Carcsell, Majestic Bldg., Denver; Arthur H. Kroell, Box
212, Lamar; Floyd Gripenburg, 408 5. Prairie, Pueblo,

MSTRICT OF COLUMBIA: Lucas V. Beau, 2610 Upton 5., N. W.
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FLORIDA: Edward Aronson. 1850 Van Buren St.,. Hollywood;
Ted Hoschler, 10803 M. E. 8th Ave., Miami.

GEORGIA: John T. Allan, 850 Hurt Bldg., Atlanta; Joseph A.
Sellars, 401 5. Woodland Dr., Marietta; Phillips D, Hamilton, 138
E. 50th 5t.. Bavannah. -

IDAHO: Willlam Bozrman, Box 1098, Boise; Ralph E. Funke, 508
E‘dllm" Coeur d'Alene; Robert E. Scott, 813 Maplewood Dr., Idaho

alls,

ILLINOIS: Melvin Polacek, 3001 W, Lawrence, Chicage; Donald
Clute, 421 Cooper Ave., Elgin.

INDIANA: Leo V. Goodman, 3448 Forest Manor, Indianapolis.

IOWA: Harry L. Greenberg, P. 0. Box 308, Algona; Dr. C. H.
Johnson, 4820 Grand Ave., Des Moines; J, R. Mettler, P. O, Box 884,
Mason City,

LOUISIANA: Vane T. Wilson, Box 7515, LSU, Baton Rouge; Netll
M. Kivett, 613 Ave I, Bogalousa; John K. Moore, 1818 4th St
Harvey; Walter Kay, Jr., 1707 Broadmoor Dr., Lake Charles; Clyde
H. Hailes, 5218 St. Roch Ave., New Orleans; Richard G. Johnson.
906 Candler Ave., Shreveport,

MARYLAND: Frederick J. Hughes, Box 3725, Baltimore; George
A. Hatcher, Box 333, Hagerstown.

MASSACHUSETTS: Edward R. Tufts, 23 Oak 5t, Marblehead;
Mildred H. Buck, 25 Woburn St., N. Wilmington; Dr. Alfred H.
Cola, 1562 Main St., Springfield; Fred J. Replenski, 214 Tremant 5t.,
Taunton; Richard Perkins, 48 Airlie St., Worcester.

MICHIGAN: Deland H. Davis, 221 Summer, Battle Creek; Jerome
Green, 23090 Parklawn, Oak Park (Detroit Area); Harold Schaffer,
220@ Barstow, Lansing; Gerald Howard, Stevensville,

MINNESOTA: Sherman Kleckner, 2127 E. Lake 5t., Minneapolis;
Russell Thompson, 3834 N. Griggs St.. 5t. Paul,

MISSOURI: A. J. Esrey, 5833 Overhill Rd., Kansas City; Kenneth
H. Wander, B804 Swifton, St. Louis,

NEBRASKA: Walter I. Black, 3615 5, 3Tth St., Linceln; James
Slattery, 4604 Dodge 5i., Omaha.

NEVADA: Scott Griffith, 2117 Sunrise, Las Vegas.

NEW JERSEY: Elizabeth Kalincsak, 156 Union Ave, Clifton;
Morris H. Blum, 452 Ceniral Ave. E. Orange; Donald Gerhardt,
800 Park Dr., Erlten; Ken Hamler, Jr,, Overlook Rd., Millington;
John F, Russo, 471 3d St. Pallsades Park; Italo Quinto, Box 309,
Stirling: Enrico Carnicelli, 520 10th Awve., Union City.

NEW YORK: Leroy Middleworth, 387 Myrile Ave, Albany;
Charles W. Walters, 174 LeBrun Rd., Buffalo; Fred Monsees, 62
Oakland Awe,, Lynbrook (Metropolitan Area); Marc Terziev, 109
Cherry St. Byracuse,

NGI::'H CAROLINA: R. P. Woodson, III, 2513 Anderson Dr,

OHIO: Paul Plersol, 701 Shannon Ave., Cuyahoga Falls; Herbert
L. Bryant, 912 Tth 5t.. Canton; Henry Peterson, 3132 McHenry, Cin-
cinnati; Willard L. Dougherty, 3050 Yorkshire Rd., Cleveland
Heights; Morris Ribbler, 1912 Harel Ave., Dayton; Fred L. Thomas,
355 Sheldon 5t., Toledo,

OELAHOMA: W. G. Fenity, 430 5. Van Buren, Enid; Larry Lei-
flor, 2208 N. Key Blvd.. Midwest Clty; NMewton D, Moscoe, 1303 Ann
Arbor Dr., Norman; Ted C. Findeiss, Box BE837, Oklahoma City.

OREGON: George W. Elden, 4534 N. E. 3th 5t., Portland,

PENNSYLVANIA: E, J. Gagliardi, 632 Beaver Rd., Ambridge;
Clark H. Specter, 3038 Marvin Ave. Erie; Eugene L. Simm, 2644
Heather Pl., Harrisburg; Paul 5, Foss, 839 Valley St., Lewistown;
Sally F. Downing, 417 5. 44th 5t., Philadelphia; John B. Schrader,
719 Liberty Ave., Pittsburgh; Kenneth L. Royer, P. O. Box 136,
State College.

RHODE ISLAND: M. A. Tropea, Industrial Bank Bldg., Provi-
dence.

SOUTH DAKOTA: Rex Waltz, 805 Tth St., Brookings; Duane L.,
Corning, Joe Foss Field, Sloux Falls.

TENNESSEE: L. W, Frierson, III, Hamilton Nat'l Bank, Knox-
ville; Jerred Blanchard, 1230 Commerce Title Bldg.,, Memphis;
James W. Rich, 3022 X3d Ave. 5. Nashville,

TEXAS: Carr P. Collins, Jr., Box 35404, Airlawn Sta,, Dallas;
John H. Foster, P. 0. Box 1628, San Antonio.

UTAH: Rex T. Carlisle, 3 E. 1400th 5., Bountiful; George Hol-
brook, 668 Chester St., Ogdeon.

VIRGINIA: Thomas F. Tucker, 421 Linden Pl., Danville; Arthur
E. Stump, Jr.. Box 841, Lynchburg; Robert W, Love, P. O, Box
2021, Norfolk; H. B. Hahn, P. D, Box 1086, Richmond.

WASHINGTON: Russell K. Cutler, 2646 W. Newton, Seattle;
Roy F. Hanney, Cooper-George Bldg., Spokane,

WISCONSIN: Merrill H. Guerin, 504 Franklin, DePere; Robert
W. Gerlach, 1545 N. 63th 5t., Wauwatosa,

HAWAIL: Joseph C. Jacobs, $4-251 Hanawal Circle, Walpahu,
T. H.

Mational Heodgquarters Staff

Executive Director: James H. Siraubel; Administrative Director:
John 0. Gray; Program Director, and Conventlon and Exhibit
Director: Ralph V. Whitener; Conventlon Manager: Willlam A.
Belanger; Production Manager: Herbert B, Kalish: Organization
Director: Gus Duda; Director of Industrial Relations: Robert C.
Strobell; Director of Military Relations: Edward L. Wilson; Direc-
tor of Insurance Programs: Richmond M, Keeney; Director of
Accounting: Muriel Norris,
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Directs You to Your Course...
and Keeps You on it
ARC'S CD-1 COURSE DIRECTOR, TEAMED WITH TYPE 15 OMNI RECEIVERS

To be sure of the exact headings required to intercept and fly any desired VOR
radial or runway localizer, pilots no longer need perform exacting mental cal-
culations. ARC'’s Course Director (CD-1), teamed with single or dual omni-
range receivers, relieves the pilot of many problems — does most of his

work . . . tells him when he is flying right. No more worries over bracketing
or missed approaches.

Simply select the desired VOR or localizer station, set the course director to
the bearing of the selected track and turn the aircraft until the vertical needle
of the cross-pointer is centered — then steer to keep the needle centered. The
aircraft will intercept the right track and follow it, Wind drift is no problem,
as the instrument compensates for this automatically.

Here is precision flying . . . simplified navigation, engineered and built to per-
form dependably. Ask your dealer to install the ARC CD-1, along with a
dual installation of ARC's Type 15-E VOR equipment. They work as a
team for safer flying.

Dependable Airborne Electronic Equipment Since 1928

ﬂir:rﬂ'ﬂ' Rﬂdio Corporation soonron, N. 1.

OMNI/LOC RECEIYERS * MINIATURIZED AUTOMATIC DIRECTION FINDERS * COURSE DIRECTORS + LF RECEIVERS AND LOOP DIRECTION FINDERS
UHF AND YHF RECEIVERS AND TRANSMITTERS (5 TO 380 CHANMELS) +»  INTERPHOAE AMPLIFIERS *  MOGH POWERED CARIN AUDIG AMPLIFIERS
10-CHAMNEL ISOLATION AMPLIFIERS * OMNIRANGE SIGNAL GENERATORS AND STANDARC COURSE CHECNERS » 9002100 MC SIGMAL GENERATORS




AIR DEFENSE COMMAND...

the defense that never rests !/

With a stern gaze toward the perimeter of the Northern Hemisphere, an eagle clutches
a bolt of lightning symbolizing the strength and rapidity with which the U.S.A.F.

Air Defense Command is prepared to fulfill its mission! Around the clock, for more
than ten years, the men and women of the Air Defense Command have protected
your home and country by bringing to life this symbol of the defense that never rests!
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