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STEPS IN THE RACE TO OUTER SPACE

Cosmic Butterfly
Spreading its wings to absorb the eternal tron gun in your TV set bombards the assembled in space and shuttles between
flowofsolarenergyistheCosmicButterfly, screen. Sunlight, then, is the power artificial satellites.
a spacevehicleof a type first conceived by source, whereascesium isthe propellant. The Cosmic Butterfly could carry ten
Dr.ErnstStuhlingerofRedstoneArsenal. Whiletherecoilthrustisrelativelysmall, passengers and 50 tons of cargo from

Each of the fifty-foot parabolic mirrors the weightless vehicle is operating in a an Earth satellite to a comparable one
in the wings concentrates the Sun's rays vacuum and the push is enough to enable orbiting around Mars in about one year
on a boiler at its focal point. Steam is the Butterfly to reach interplanetary of continuous travel.
developed, which drives a 200-kw turbo- speeds. Unlike conventional rockets, the
generator in the base. Cooled by frigid Butterfly is under power the entire trip. Inertial navigation systems will play an
outer space in heat diffusers, the steam Half way to its destination it turns around, increasing role in the exploration of outer
reverts to water and is pumped back to and the ion thrust is used to slow the space. AMA, now providing such sys-
the boiler to be used over and over again. craft down to arrival speeds. tems for the Air Force ATLAS ICBM, will

The current thus generated drives the Since its thrust is entirely inadequate be in the vanguard of the race to outer
main propulsion unit, an ion rocket in to cope with the gravity of major planets, space. AMA. . .. Garden City, N. Y.
which powerful electric fields accelerate the Cosmic Butterfly never lands. It is A Division of American Bosch Arma Corp.
charged particles, shooting them from
the rear of the rocket exactly as the elec- AAffr/CAN BOSCHAWRAA C OR OA7TO V
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THESE MEN DO ALMOST NOTHING BUT THINK
Unique new group helps Westinghouse anticipate

and plan for future military needs

It's harder than ever to stay out front in defense. But a most interesting-and promising-part of
Weapons systems are now fantastically complex. this new organization, the new Westinghouse Ad-

New innovations-like thermoelectricity and mole- vanced Systems Planning Group (now commonly
cular electronics-threaten to make key subsystems called WASP), wasn't announced publicly until
obsolete overnight. New developments may sud- August.
denly reduce the tactical usefulness of a U. S. This was a significant development. Since tech-
weapons system. nology is moving faster than ever before, there's a

Westinghouse, like many other firms, has been real need to effectively anticipate what will be needed
concerned about how to meet this problem-and how in 5 or 10 years. If this can be done, longer-lived
to organize its many R&D and manufacturing oper- defense systems can be developed more quickly and
ations to more effectively support America's increas- substantial sums can be saved. WASP should be able
ingly complex defense needs. It seemed that the to provide the advance thinking needed by Westing-
organization which had worked fine in the past simply house to meet this need.
wasn't adequate for anticipated future demands. Staffed with hand-picked engineers and scientists-

So things were completely reorganized in February, specialists in electronics, outer space, atomic power,
1958. A new Defense Products Group was estab- ASW, operations research, etc.-and headed by Allan
lished, centralizing control of all defense-oriented Chilton (top center photo above), WASP operates on
activities within the company. a unique charter: to concern itself primarily with

CONTINUED



WASPCONTINUED

"The idea is sound, but how can we keep it
from burning up? Present insulations won't
work. How about ablative heat sinks? No-
they won't work either in this case."

complete advanced weapons systems, to deal with
the "whole" instead of "parts".

This is not just a "blue-sky thinking" assignment.
Westinghouse believes future defense needs will be
so complex that only a full-time team of specialists-
like WASP-will be capable of the kind of conceptual
planning and guidance needed.

There's another reason why defense planners will
be interested in WASP. This new group gives them a
single point of contact within one of America's
largest and most versatile industrial firms to which
they can take immediate and long-range defense
problems. No longer will it be necessary for someone

son, it circles the earth at 18,000 TOP ENGINEER AT WASP,
miles an hour." Space consultant, K. Rein Kroon joined Westinghouse
Satyendra, a Ph.D. from India, keeps in 1931. Among other accom-MATCHING NAVAL REQUIREMENTS with Westinghouse WASP and other company scientists plishments, he headed the en-capabilities, Leonard Dow, a professional career specialist in abreast of space needs. He is an author- gineering group responsible fornaval strategy, tactics, and weapons systems, is associating ity in mission, trajectory, and communi- the design of the first Americanadvanced technology to future naval systems. cation concepts. turbojet engine for aircraft.



"What's the best way to destroy an enemy reconnaissance satellitet
Attack it from earth? Or from another satellite? How would we go
about either method?"

to try to guess which Westinghouse division is best
equipped to tackle a given job.

This is a bigger advantage than might be apparent.
A newly-published capabilities chart*, for example,
lists 29 different Westinghouse facilities and, for each,
indicates specific study, design, or manufacturing
capabilities in 33 different areas (infra-red, rocket
powerplants, torpedoes, missile base equipment, etc.).
This same chart lists 16 Westinghouse facilities which
can handle system analysis and 7 capable of complete
system management.

*Available to qualified individuals and firms upon
request.

MAN ON THE MOVE, Bill Robinson has his sights on tomorrow's
systems and provides guidance for WASP in planning for future
Department of Defense needs.

"Could we deflect enemy ICBM's by sending them false signals at the Wstin g h o u se
time of launching? If so, could this be done from distant transmitters?
Could this be done automatically from remote un-manned stations?" DFN EPO UTDEFENSE PRODUCTS

1000 CONNECTICUT AVE., NW, WASHINGTON 6, D.C.

YOU CAN BE SURE... IF JT'sW eti ghouse
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N .. EWS IS HAPPENING AT NORTHROP.XI
quaNowtbeing produced and delivered to the l

may ArmySignal Corps,the Radioplane acheven e
SD gives greaterbattlefield surveillance
flexibility to combatunits thanever before. Sal
(This photo of terrainowas actually taken

f rom an SD-iat 1,000feet.) s

RADIOPLANE PRODUCES FIRST COMBAT-READY SURVEILLANCE DRONE
Meeting tough Army Stgnal Corps requre- aircraft. Wthn minutes after the SD-i
ments and being produced in operational returns from its mission, photographs are
quantities, the SD- Iis proved and ready to delivered to the requesting unit.
fly unmanned photo reconnaissance mis- Other specialized sensory equipment may
sions for tactical troops. be carried by the SD-i depending on par-

Highly mobile, the camera-carrying SD- I ticular mission requirements.
may be zero-length launched in rough This Army-Radioplane achievement exem-
terrain from acamouflaged position.It is plifies Radioplane teamwork with all of the RADIOPLANE
flown by remote control over enemy U.S. Armed Forces. Radioplane provides Van Nus Caliorna andiE Paaojeoci

A Division ofinstallations on surveillance missions with- a complete drone family spanning medium NORTHROP CORPORATION

out risking apilot's life orman-carrying speeds through supersonic performances.
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An Editorial

No Surprises in the Record
John F. Loosbrock, Editor

WEMUST confess that we were both pleased and of responsibilities, the individual services can scarcely

disturbed by some of the press reactions to our be blamed for following the same pattern."
editorial of last month-"Too Much Information . .. Mr. Wilson then called for concrete action toward

Not Enough Facts." unification-specifically, a single promotion list and a single
We were pleased when the Denver Post called it "the chief of staff, which, he said, "leads, of course, to what

best suggestion we have read for solving the maddening we know as a single service-true identification with
problem of how to provide the nation with adequate military organizations based on missions rather than the
defense in the face of interservice competition and con- color of the suit."
flicting military advice. . . ." He further said: "We in the Air Force Association

We were likewise pleased when the Milwaukee Journal, heartily applaud this approach even though many indi-
our own journalistic alma mater, devoted its lead editorial viduals in the Air Force may not agree with it. . . . We
to a discussion of the points raised in AIR FORCE/SPACE hope that all service groups will submerge partisan feel-
DIGEST last month. ings and assist us in this effort. Specifically, we invite

What disturbed us was the fact that these papers the Association of the United States Army and the Navy
evidenced surprise that the official journal of the Air Force League to join arms with AFA in supporting the progres-
Association should take an editorial position that might be sive development of a single military service."
opposed to the parochial service interests of the Air Force. This was in July 1956. The invitation met with no

The Denver Post saw the suggestion (to provide Con- response. And only a few weeks later, in its official 1956
gress with its own staff of independent experts) as coming Statement of Policy, AFA laid it on the line once more:
"from an unexpected source . . . despite [the magazine's] "The three-service system can no longer be tolerated.
customary alignment with the air service viewpoint." The goal must be one program for utilizing national

The Milwaukee Journal said that "AIR FORCE Magazine resources in the national defense. We must have one
normally looks with sympathy on expenditures for the defense plan. . . . Each of us, civilian and military man
military-especially those for the Air Force." alike, must place the realities of the national defense

We can't let this go without a challenge and a bit of requirement above narrow service interest."
documentation. AFA also supported the President's reorganization plan

From its inception, the Air Force Association has been of last year as a step in the right direction, but regretted,
wedded to the concept of a unified defense effort. It was and this magazine still regrets, that the step was not
a leader in the fight for the original National Defense Act longer and firmer.
of 1947, even though it stopped short of true unification. A dozen years ago, when the first feeble efforts toward
AFA and AIR FORCE Magazine have not wavered from a unified defense organization were being made, an
this position over the years. A few quotes may serve to eminent military leader said:
shake up the memory. "Such unity as we have achieved is too much form

In July 1956 Gill Robb Wilson, then President of AFA, and too little substance. We have continued with a loose
wrote an article in Am FORCE Magazine, called "The way of cooperating that wastes time, money, and talent
Roles and Missions Muddle." with equal generosity. With three services, in place of

In this article Mr. Wilson said: the former two, still going their separate ways and with
"Without an objective yardstick, each service builds an over-all defense staff frequently unable to enforce

toward what it thinks it needs. Unfortunately, the require- corrective action, the end result has been not to remove
ments for all three add up to much more than the nation duplication but to replace it with triplification.
is either willing or able to pay. So compromises and horse "All this must be brought to as swift an end as possible.
trades are made under budgetary ceilings that ensure, Neither our security nor our solvency can permit such
among other things, that we may well never have enough a way of conducting the crucial business of national
of anything. defense."

"This, then, is the problem and the root of everything Since these words were spoken, the law has new and
that smacks of interservice rivalry. It leaves one with the sharper teeth, even though the Administration has been
uneasy feeling that the services are building and buying curiously reluctant to use them. Perhaps "curiously" is
for three separate war plans. It is a manifestation, on a not strong enough a word. For the man who pleaded so
grand scale, of what one expert called the 'commander's eloquently for an end to indecision and bickering currently
syndrome.' Every commander wants to control everything is Commander in Chief of the Armed Forces of the United
he thinks he needs to do the job. Lacking clear definition States.-END

6 AIR FORCE Magazine * July 1959



SUPERSONIC DEFENDER. l3 oeing BOIAC.t t.e
Air Force's longest-range defense missile, can seek out
and intercept single or multiple targets long before they
reach U.S. borders. One base, armed with a squadron
of BOMARCs ready for instant action, can provide
interceptor cover over thousands of square miles. Bases
are now nearing completion.

MAN IN SPACE. Space-age projects at Boeing include
research to develop protective environments and efficient
controls for crews of advanced aircraft and space
vehicles. Boeing is also at work on orbital systems, a
boost-glide vehicle, and Minuteman, a solid-propellant
intercontinental ballistic missile under development.

MISSILE BOMBER. Boeing B-52G, now in operation with the Strategic Air
Command, is world's longest-range jet, and U.S. Air Force's most versatile
long-range weapon system. B-52G carries supersonic air-to-ground missiles for
in-flight launching hundreds of miles from target areas, in addition to regular W
nuclear bomb load. B-52C can strike several targets thousands of miles apart
on a single retaliator defense miioni.
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MISSION...

to bring the most devastating and accurate

Its seas and oceans cover over 139 million armament to bear against the enemy.

square miles. That's more than double the sur- DETECTIONOfTarget
face of Mars, more than nine times the area of
the Moon. No other planet within the vision of ELECTRONICS ANOMALY

DETECTION

man is like it. The planet is Earth. COUNTER DO

From its depths comes one of the free world's
greatest menaces-the submarine armed with SONAR

thefrightful capacityto launch a missileagainst
any city anywhere in the United States.

Detection with latest electronic equipment enables
the ASW force to determine the enemy's presence.

ANGEST PLANET OF ALL LOCALIZATION OfTarget
PINPOtNTS

Any protection against this hidden danger?
Most certainly! The U.S. Navy-and its long- COURSE

range carrier-based aircraft. They patrol the
high seas, probe their depths, screen their con-
tents. They detect, identify and track. And, SPEED

upon provocation, destroy. They help make our
Navy our strongest defense against the threat Localizationstartsimmediately,plottinggeneral location of enemy sub.
of the submarine.

These anti-submarine warfare aircraft are oper. CLASSIFICATIONOfTarget
ational with the Navy throughout the world.
They are Grumman S2F Trackers.

NON SUE.

POSSIBLE

POSITIVE

._ _ 1Classification utilizes sophisticated electronics
equipment to determine exact nature of intruder.

DESTRUCTION Of Target
IS SELF-EXPLANATORY

IN ITS .
FINALITY

CORPORATION Bethpage* Long Island* NewYork
'A



A IRCRAFT MODIFICATION

II-~-I

AL-PHA MODIFICATION CENTER OFFERS COMPLETE

SYSTEMS MANAGEMENT RESPONSIBILITY

One of the time-saving, packaged systems project airborne test equipment. These versatile "flying
services offered by Alpha Corporation is tip-to-tail laboratories" exemplify the kind of complete, turnkey
modification of aircraft for both industry and gov- jobs Alpha handles at its Air Modification Center.
ernment ... in this country and abroad. Further, Alpha fabricates specialized equipment and
Whether you require the addition of simple or installs it on client aircraft all over the free world.
complex electronic equipment ... or complete redesign Alpha was formed to extend and broaden the types of
and overhaul, including custom interior, Alpha systems management work done for years by Collins
Corporation Modification Center specialists will deliv- Radio Company. This includes design, engineering
er a flight-tested, turnkey job to your specifications. and installation of space age communication systems
A notable example in the aircraft modification field is complete with related roads, buildings and towers, The
"roec oShir y the aU cotrdatawardey Coln best available equipment from industry is used.

Corps. Starting with six surplus R4D aircraft (Navy Apatan letpronlo unse kle
versions of DC-3's) the airframes were reconstructed to crews for fimished projects where needed.

meet exacting requirements imposed by the installation Alpha ... with its highly specialized organization of
of extra complex electronic assemblies. Further, designers, engineers, scientists and constructors ... is
interiors were redesigned for extreme flexibility . . . the sound, dependable answer to the need for proven skill
including accommodation of scating or extensive with complete systems management responsibility.

CORPORATION
A SUBSIDIARY OF COLLINS RADIO COMPANY

DESIGNERS, ENGINEERS, CONSTRUCTORS, WORLD-WIDE * RICHARDSON, TEXAS * TELEPHONE DALLAS ADams 5-2323 * CABLE ADDRESS: ALPHA DALLAS

Alpha capabilities include technical systems management in all fields, with special emphasis on: *Space vehicle tracking and communication

Test range instrumentation and communications * Voice, teletype and data transmission * Aircraft modification and overhaul

Integrated shiphorne, airborne, and ground communications * High capability remote control and switchina



More on AF Housing them seem to be his best! I would present time, applied for retraining,
Gentlemen: Having read your article very much appreciate it if we could only to receive the reply that retraining
on "Housing .. . One of USAF's Un- have two copies of this fine summary is not allowed for airborne radio oper-
solved Problems" in the March 1959 of the situation. ators who are required on a unit man-
issue, I just finished writing to Senator In addition, could we request re- ning document. A requirement does
Mike Mansfield regarding the possi- print permission from you for this exist, but promotion, or even a chance
bility of mobile homes being used to item? I think many of our readers for promotion, does not. It is no jok-
help solve the housing shortage at Air would be interested in the effect, both ing matter when a man on his first
Force bases. I also sent him a copy of domestic and foreign, although we are enlistment makes technical sergeant
the article, which I feel was very well of the opinion that the jet-caused sonic partly because he possesses a seven-
done, with the true facts used. I am a boom does not constitute an answer to level AFSC.
staff sergeant, USAF Reserve, on a the scores of mysterious "sky-quakes" Can you give any information that
ready status and have pulled my fif- heard all over the world in recent will help clarify the reason for our
teen days' active duty at Malmstrom years. being frozen and what is the possi-
and Glasgow AF bases and have seen As I have noted in previous corre- bility of airborne radio operators being
just what this housing shortage is like. spondence, may I again heartily con- allowed to progress to a seven level?
I also talked with many active-duty gratulate the entire staff for the con- If we could get a seven level we could
personnel who were very unhappy tinuing excellence of A FORCE and at least sweat it out for a promotion.
with the whole housing program. the constantly growing value, worth, A little hope is better than none at all.

I would like very much to see one prestige, and timely potency of SPACE Staff Sergeant
of your staff add an article on mobile DIGEST, which I still hope will be Groveport, Ohio
homes and living in them. issued as a separate publication, avail-

I personally believe there is a great able to the general public, shortly. 0 Air Force policy allows up-grade
deal of money to be saved in the Lee R. Munsick, Editor training to the seven-skill level to meet
housing program by using mobile Fulcrum Productions current and projected requirements.
homes, plus helping morale among the Morristown, N. J. In cases where a seven-skill level
active-duty personnel. AFSC is listed as surplus in AFR 39-8,

There are many Air Force personnel * Sorry, but requests for reprints up-grade training is not authorized.
living in mobile homes. Maybe if some of Mr. Witze's article exhausted AFA's AFR 39-8, dated January 1, 1959,
of them were contacted there could be supply same time ago. As part of a does not list AFSC 29372 (Airborne
some good articles and ideas gotten. concerted effort to educate the public Radio Operator Technician) as a sur-
Also I am sure many of the mobile on the sonic-boom problem, the Air plus specialty, so up-grade training is
home manufacturers would be willing Force itself, supported by aircraft authorized provided only that the air-
to help. manufacturers, distributed 100,000 man is assigned to duty in an author-

Any help you can give on this mat- copies. We understand that these, too, ized seven-skill level position.
ter will be very rewarding, I am sure. are no longer available. Reprint privi- The limited number of authorized

Dale E. Crandall leges are granted you, provided credit seven-level positions restrict up-grade
Bozeman, Mont. is given Am FORCE Magazine and training of many airmen, and there-

the author.-THE EDITORS fore makes them ineligible for promo-
Gentlemen: Thanks much for trying to tion. The Air Force is cognizant of the
give us Air Force troops a break by The Deepfreeze problem and is presently considering
publishing the article on "Housing ... Gentlemen: For a number of years a recommendation that should re-
One of USAF's Unsolved Problems" the airborne radio operators (AFSC solve it to the benefit of the airmen
[March '59 issue]. 29352), many of whom performed the as well as to the Air Force itself.-TE

We just hope that someone with same type of duty in World War II EDITORS
authority to do something about it and in Korea, have been frozen to a
reads your article. five-level Air Force Specialty Code. New AFROTC Reader

Thanks again for myself, but most The flight (mechanic) engineers and Gentlemen: I have been receiving A
of all for my family. gunners were allowed to progress, but FORCE/SPACE DIGEST for about two

A/1C Robert W. Wallis not so the airborne radio operators. months now, and enjoy reading it very
Burlington, N. J. This has brought about the situation much. I would appreciate it if in some

which exists today-qualified men future issue you would cover some
Reprints No Longer Available having as much as fourteen years in nonflying specialties, such as intelli-
Gentlemen: Are there reprints avail- grade as staff sergeant. gence in my case, since not all AF-
able on Claude Witze's article on the Since the Air Force has started re- ROTC cadets will be going into a
sonic boom which appeared in your training its surplus NCOs, many air- flight category.
January issue? I can't say this is one borne radio operators, who were sur- Henry W. Schroeder
of his better works, because all of plus at first but who are not at the Cincinnati, Ohio
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Dyna-Soar (for dynamic soaring) is a joint and thus the velocity, and with the control
project between the Air Force and the NASA, available to the pilot, the Dyna-Soar aircraft
and is an attempt to solve the technical prob- can circumnavigate the earth, followed by a
lems of manned flight in the sub-orbital regions. normal and controlled landing. Boeing Airplane
Advance knowledge on the project indicates Company, one of the competing companies for
how a boost-glide vehicle can operate from the the development contract for the complete
outer fringes of the atmosphere where it can boost-glide system, has delegated to RCA the
maneuver and be recovered undamaged. Studies responsibility for the development of important
show that by varying the original rocket boost, electronic components of Dyna-Soar.

RADIO CORPORATION of AMERICA
DEFENSE ELECTRONIC PRODUCTS

Tmk(s) 0 CAMDEN, N.J.
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U.S. AIR FORCE AIR-TO-AIR MISSILE

... USAF ordnance technicians assigned to
service the Douglas Genie air-to-air nuclear-
armed missile. They have undergone extensive

*L.r9 M entraining in Air Force technical schools and
from Douglas field service engineers to become
proficient in both rocketry and nuclear ordnance.

high-level interception of enemy aircraft. IdealThen iio interception would take place far from U.S. boundaries. The
atomic warhead of the Douglas Genie was detonated under
test conditions over friendly troops with no resultant danger.

Air Force interceptor fires a "live" Genie atomic missile

. .. the Douglas-built Genie. This nuclear missile
nni ~ ~ *i~ l has actually been fired in flight. Retractable fins allow theThe m is ile missile to nest close to the plane's fuselage. Or it can be carried

in the bomb bay. Interceptors can be armed with two Genies.

<4 =00
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What's New With RED AIRPOWER
Here's a summary of the latest available information on Soviet air intelligence.
Because of the nature of this material, we are not able to disclose our sources,
nor document the information beyond assurance that the sources are trustworthy.

0. K. Antonov, one of Russia's top aircraft designers, on the ground and involves radar tracking and radio
has announced his latest: a glider with a butterfly tail. command guidance. There is not much evidence that the

* * * Soviets have developed computers small enough to put
The Russians have a four-letter word for it: Blat. This inside an ICBM, although there is some evidence that

is the equivalent of "influence" in the West. Blat has there is one in Sputnik III. The Czechoslovakians have
come to light recently in connection with the selection done the best job of anyone behind the Iron Curtain (in-
of students for the higher and better institutions of learn- sofar as is known) in producing small, miniaturized com-
ing-such as Moscow University. Influence is being used puters.
to get the sons and daughters of the wealthy bureau- * * *

cracy that has grown up around the government in Russia Electronics-laden Soviet submarines have made several
special consideration in applying for admission to Russia's sorties into the North Atlantic to check US radar and
top university. There are far more students than facilities communications equipment and to take readings on precise
to accommodate them in the Soviet Union's universities positions of the US target cities.
-and so, for example, some seventy percent of those * * *
who apply to the Physics Department at Moscow Uni- IL-18 turboprop transports, similar to the Lockheed
versity fail to gain admittance. Electra, are now in regular service on USSR air routes,

* * * and one was used to carry Foreign Minister Gromyko to
Battle order intelligence: the Foreign Ministers' meeting in Geneva.
These are some of the generals and admirals of the * * 0

armed forces of East Germany and their positions: Maj. The Russians say that they now have a one-man heli-
Gen. Rudolf Baler, Commanding General of Assault copter. Soviet Aviation, which reports the new develop-
Guns and Techniques; Maj. Gen. Bernhard Bechler, Dep- ment, claims it has only a five-horsepower gas turbine
uty Chief of Staff of the National Volksarmee; Maj. Gen. engine using kerosene fuel. The whole gadget is strapped
Paul Blechschmidt, Commanding General of the Cadet onto a soldier, who can use it to hop over obstacles as
School at Naumburg/Saale; Maj. Gen. Helmut Borufka, he sees fit. Total weight is said to be less than thirty
Chief of the Training Department of the Defense Ministry; pounds.
Gen. Rudolf Dolling, Deputy Minister of Defense; Lt. * *

Gen. Heinrich Dollwetzel, Commanding General of the "Spring has brought a stir to the Arctic these days,"
Infantry School at Plauen; Maj. Gen. Walter Freytag, Chief says Pravda in reporting that the Russians have sent
of the School for Regimental Commanding Officers at aerial expeditions to the Arctic to change the personnel
Dresden; Maj. Gen. Heinz Heitsch, Chief of Logistics; Lt. on two drift stations on the ice, North Pole-6 station
Gen. Heinz Hoffman, East German delegate to Warsaw and North Pole-7 station. More than twenty-five auto-
Pact Hq.; Maj. Gen. Fritz Johne, Chief of Administration matic weather stations will be set up on the drifting ice
at Training Command Hq.; Maj. Gen. Heinz Kessler, this year.
Commanding General of the East German Air Force; Maj. * * *
Gen. Martin Lattmann, Commanding General of the Ar- One of Russia's long-range missile test ranges has its
mored Vehicle School; Maj. Gen. Arno von Lenski, Chief impact area in northeastern Siberia, east and north of
of the Light Troops; Lt. Gen. Erich Mielke, Minister of Yakutsk. This has made Yakutsk an important transporta-
State Security; Adm. Heinz Neukirchen, Chief of Staff, tion city for Russian engineers and military personnel, and
East German Navy; Lt. Gen. Vincent Mueller, Chief as a result Aeroflot, the Russian airline, which first intro-
of Staff of the National Volksarmee; Maj. Gen. Hermann duced regular service to Yakutsk about two years ago, now
Rentsch, Chief of Military Area Command No. 5 (not operates several flights per day to the city.
further identified); Vice Adm. Waldemar Verner, Com- * a a

manding Officer of the Navy; Maj. Gen. Heinz Zorn, Chief Each flying year that a pilot or stewardess puts in is
of Staff of the East German Air Force. counted as two calendar years in calculating pensions

A former chief of the frontier police, Lt. Gen. Hermann for them. Thus, the Aeroflot pilot who retires after
Grathmann, is now East German Military Attach6 in "twenty-five years of service" may actually have only
Moscow. thirteen or fourteen years of real flying behind him. At

There are nearly fifty other generals and admirals in the age forty, an Aeroflot pilot can get a pension of 1,500
East German armed forces. rubles per month, which isn't bad in Russia. It converts

* * * to about $150.
The Russians are pushing computer production and say How's this for retirement benefits?

by 1965 they will be turning out computers at 450 percent All employees of Aeroflot, the Russian airline, get length-
of today's output. Computers, of course, are important of-service pay increases. These amount to a thirty percent
components of ICBM guidance equipment that is located raise after fifteen years in service.-END
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AN ASW SSE..SPLYARON RECEIVER/SONOBUOYS

Anti-submarine warfare equipment designed,
developed and produced by The Magnavox
Company, in conjunction with the Navy De-
partment, provides patrol aircraft with eyes
that see underwater by day and by night. The
AN/ASA-16 Display System, together with
SONOBUOYS, AN /ARR-26 Receiver systems
and other associated equipment provide air-
craft with aclear picture of the ocean-depths
below them. They are part of the continuing
contributions of The Magnavox Company in
aiding the U.S. Navy to combat the growing
submarine menace.

MAGNAVOX capabilities are inThe Fields Of Air- PRODUCTS
borne Radar, ASW, Communications, Navigation
Equipments, Fusing and Data Handling. ... your THAT SEE BY
inquiries are invited. THEMSELVES

IF

*A n A A - A -

Ym 11411110P-wiflinMISSILES

COMMUNICATIONS RADAR DATA HANDLING ASW

T HE IMAG NAVOX CO0. D DEPT. 85 Government and IndustrialDvision *FO RT WAYN E, IND0.
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TO FILL THE SUIT ... TO MAN THE PLANE
THIS IS ERCO'S ROLE IN THE DEFENSE

F04 NO. AMER CAN

PICTURE. COMBINING ENGINEERING F-s NO. AMERcN

KNOW-HOW AND VAST PRODUCTION RE 66 DOUGLs

FACILITIES. ERCO HAS WORKED HAND-IN- 'o0 LocKHEEO

HAND WITH THE AIR FORCE AND NAVY PV Loc oOUGLAS

IN THE DEVELOPMENT OF ELECTRONIC IF-os REru.LC
so coucLAS

SIMULATORS FOR AERIAL WEAPONRY. 'AF2 GRUMMAN

ERCO HAS DESIGNED AND MANUFACTURED KC-135 BOEN

TRAINING DEVICES FOR MORE TYPES OF D-S N DOUGLAS

4IIISIINQ- - MARTIN

MILITARY AIRCRAFT THAN ANY

OTHER COMPANY. PSM MARTIN S2F GRUMMAN

HERE IS A REPRESENTATIVE PORTION OF THE AIRCRAFT FO

WHICH ERCO HAS DESIGNED AND MANUFACTURED SIMULATORS

DESIGNED AND BUILT BY

NUCLEAR PRODUCTS - ERCO, DIVISION OF GCC INDUSTRIESINC.. RIVERDALE, MARYLAND

AMERICAN CAR AND VOUN-DRY AVION * CARTER CARBUURETOR * SHIPPERS CAR LINE * W-K.M
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Capable of reception at speeds of 750 words a minute, new
Kleinschmidt unit is world's fastest message printer and code puncher

A major breakthrough in mechanical printing! De- transmission of telegrams, stock market quota-
veloped in cooperation with the U.S. Army Signal tions, and weather reports. It has important appli-
Corps, this new super-speed teletypewriter is ten cations in the field of integrated data processing.
times faster than "standard" equipment, five times In recognition of its quality, Kleinschmidt equip-
faster than normal conversation. In future com- ment is manufactured for the U.S. Army under
mercial use it could speed operations such as the the Reduced Inspection Quality Assurance Plan.

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



Claude Witze
SENIOR EDITOR

Now the Signal Corps The objection has been made clearest by Gen. Curtis
E. LeMay, Vice Chief of Staff:

WASHINGTON, D.C. "Communications are an integral part of the weapon
Summer heat has arrived early in Washington this systems which we develop and employ and an essential

year, just in time to wilt the spirits of our annual spring element in the proper functioning of the command struc-
visitors from the nation's high schools. The Weather ture that controls and launches these systems.
Bureau has introduced a new yardstick called the Dis- "The communications equipment which we develop
comfort Index and, eager to show us what it means as must be tailored to meet the exact requirements of our
quickly as possible, almost immediately pushed it up specific tasks. Common items, those which satisfy some
toward eighty, which is the point where cops no longer of the needs of all the services but do not meet the full
are good natured and congressmen become more unreason- requirements of any service, are not the answer.
able than ever. "Requirements for Air Force communications equip-

The Pentagon, however, is air-conditioned. Thisbeing ment must be met with no compromises."
a fact that does not have to be reviewed by a committee If we look back to the source and the temper of the
you would expect the things that happen in this concrete House Committee, it is clear that the impetus for a single
cobweb to be more reasonable than those that happen manager for communications comes from the unholy
out in the noonday sun. But they aren't. If you have any terror of duplication. Duplication infers that wasteful and
doubts, pay heed to this: unnecessary circuitry is being planned and built. This is

The US Army, with its Chief of Staff as spokesman, not true. Nor is it true that a forced merger of Army,
is urging the Joint Chiefs of Staff to recommend a single Navy, and Air Force circuitry would reduce the total
Global Strategic Communications System with the Army's circuitry.
Signal Corps as manager. The Army would need, of But more basic is General LeMay's stern point that
course, additional funds and personnel to do the job. communications today are part of each weapon system.

For the significance of this effort, which is almost sure The Signal Corps has long and good experience with the
to get serious consideration, we need look no further transmission of messages that direct cavalry and tanks
than a recent statement by Gen. Thomas S. Power, boss and doughboys across the field of battle. But in aerial
of the Strategic Air Command. Said he: "Without com- weapon systems the communication line is part of the
munications I can't command anything but my desk." system, and the Signal Corps cannot be given control of

When you consider the fact that SAC, which means it any more than the quartermaster can put his hand on
General Power, controls more than ninety percent of the the throttle.
total firepower which the free world can bring to bear There are two other factors deserving mention. First
against a common enemy, the Army effort before the is the matter of reliability, which must be built in the
Joint Chiefs assumes major importance. communications system just as it is in fire control, naviga-

The entire matter first was brought to public attention tion, and other subsystems. Yet outside the Air Force a
by the House Appropriations Committee a few weeks ago. (Continued on following page)
In their report they noted that all three services are trying
to increase speed and reliability of their global communi-
cations. One of these projects is a commercial contract
placed by USAF, which anticipates a tremendous increase
in the demand as steps are taken to meet the ballistic
missile threat.

A Defense Department spokesman told the committee
there is a plan to integrate the communications networks
under operational control of the JCS. The committee MISSILESUPPUNSATISFIED
said this is a fine idea and called for an aggressive pursuit 2 DEMAND
of the idea. -

Despite the heat, it is being pursued in a vigorous way Z SPUTNIK 1

by the Army. Within USAF, however, there persists strong -
doubt that the Signal Corps should be allowed to take C
over control of the communications channel that connects A

ABIITYTO EETTHEDEMND S NW R AMMED
General Power's command post at Omaha with the cock- AILTOE HDMNSWR
pits of his bombers all over the world. The additional 1957 1958 1959 1960 1961 1962
idea that the Army might win control of the lines con-
necting the SAGE system with the Bomarc missile and USAF communications complex, already fourteen times that

interceptor bases and that it could force USAF to share of the Radio Corporation of America, is lagging far behind
requirements dictated by new weapons. The aerospace era

these lines with other branches of the armed forces will demand faster communications between more widely
clearly is not acceptable. dispersed points. USAF already is planning a decade ahead.
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AIRPOWER IN THE NEWS CONTINUED

ninety-nine percent reliability circuit is considered almost operational demands. You wouldn't know it from the
perfect. Well, a circuit that is that good is not operating Congressional Record, but this has been going on for a
fifteen minutes in each day. And fifteen minutes is the great many years.
exact amount of time we will have for warning from If these men are shut off as a source of talent for
ICBM detection sites in Alaska and Greenland. defense industries, the national security effort will suffer.

The final item is an invitation to look to the future. In the aerospace age there will be no abundance of talent
USAF is preparing for the aerospace age, and there is any more than there has been in the era of Sputnik's
no doubt that its activity will spread into space within predecessors.
our lifetime. In an era of space weapons, communications
control will assume even greater importance. How About a Little Salesmanship?
The 'Munitions Makers' Belatedly, perhaps, the Military Air Transport Service

is striking back. It is handing out some statistics about
Representative F. Edward H6bert, a Democrat from its operation that its critics prefer to ignore. At the same

Louisiana, a few days ago delivered himself of the opinion time it is quietly pursuing the concept that the Depart-
that you can't rely on the integrity of a defense contractor. ment of Defense can save money by using more airlift.
le said this is proven by history. One of the baffling things about the MATS controversy

It is interesting that this attitude came to light in in Washington is that the very people who should be
Room 804 of the Old House Office Building while the helping to sell airlift are spending their energy to beat
newspapers still were headlining another remark, made MATS over the head with a lead pipe. Like most major
a few days earlier at the White House. In that case, the cities, this town has its share of commercial airline sales-
President of the United States, a Republican, expressed men who know how to show a corporate traffic manager
concern over possible influence of contractors on the that he can save money by using air transportation.
defense program. He said he didn't think he ever called MATS is presenting the identical argument in the Penta-
them "munitions makers"-a term that could become a gon, as we pointed out here last April, but the airline hymn
dirty word in the political squabble-but admitted that of hate is not designed to promote the concept.
he may have called them by that name. Some arithmetic from MATS headquarters shows

These events make it pretty clear that we are in danger that the commercial airlines have increased their share
of inaugurating an open season on contractors. From of MATS passenger-mile traffic by 3,916 percent since"munitions makers" it will be easy for some quasi- fiscal 1955. Passenger miles flown by MATS itself have
demagogue to slip to "merchants of death." From there gone down eight percent in the same period. Operating
the spirit of Gerald P. Nye is reached with no effort, and expenses of MATS aircraft have increased thirty-five
the entire defense program will be in peril. It is not percent, but the amount spent for commercial lift has
necessary to document dead history again in these col- increased 1,573 percent.
urnns. The Nye investigation was held in the early thirties, Lt. Gen. William H. Tunner, MATS boss, makes the
and by the time of Pearl Harbor we still had not recovered point that if there has been a "persistent expansion"
from the aftermath. since 1955, it has been almost wholly in the commercial

There is a distinction between the two eras that must phase of the operation. Far from winning support for
not be ignored. Up to the time of World War II there his idea that this should continue, he is being hindered.
is no doubt the military budget was spent for beans, The bitterness of the anti-MATS effort sometimes
bullets, and boots. Military materiel had a narrow applica- reaches astounding proportions, particularly in the public
tion and always was expendable. Defense spending today prints. One journal, which has likened MATS to an
is in an area of technological marvels, of complex machines octopus, of all things, now has accused the service of
that call for a stagering amount of scientific, engineering, trying in vain to play a dirty trick on the airlines by
and managerial talent. issuing off-standard specifications. MATS, it declared

If there is any parallel between making gunpowder with a sneer that wrinkled the page, asked the commercial
and making a modern weapon system, it is not evident to carriers for airplanes with seats that are fifteen inches
this desk. Mr. Il6bert's committee spent a number of wide. And, it added with a note of authority, the industry
days this spring listening to an elaborate presentation figure is fourteen and a half inches.
on the weapon system concept. It was given by a number Well, anyone who has been in a modern airliner even
of America's leading aircraft manufacturers, and the text without a tape measure knows the seats are of more
of their remarks makes a two-inch volume that is the generous proportions, as they must be to accommodate
best dissertation on the subject ever printed. some of the pear-shaped passengers who get aboard.

Yet Mr. H6bert said the other day that after hearing We asked the Air Transport Association for some figures
"a large segment of industry who allegedly are operating on this and learned that the seats range from eighteen
under the Weapons Management System of contracting and a half inches on the Constellation to nearly twenty-
. . . we are trying to find out actually what the system is, five inches on the Stratocruiser. Most seats are nineteen,
if it is a system. ... And so the seminar continued, with twenty, or twenty-one inches wide.
presentations by the Air Force. If the message has pene- As for MATS, the current seat specification sets a
trated and the committee understands the weapon system minimum of sixteen and a half inches. MATS has proposed
concept, it is not evident to the hearing witnesses, that this be enlarged to seventeen inches, and the idea

As a result of the White House remark the next major is under study by the Defense Department and the
subject before the committee will be the employment of industry. MATS never has suggested a fifteen-inch seat,
former general officers by defense contractors. Here again and fourteen and a half inches is not the "industry figure."
there is a danger that the changing character of the This kind of misrepresentation must arise either from
defense industry will be ignored. Why do contractors stupidity or malice, and it is up to the individual to pick
hire former generals? Because of what they know about his own motivation. It can't be the heat because it persists
modern weapon systems and their familiarity with the in winter as well as summer.-END
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AIR FORCE 1959 ALMANAC

September AIR FORCE/SPACE DIGEST will present the most comprehensive edi-
torial review of the United States Air Force available-its command, its weapons,
its bases, and its programs-in the annual Air Force Almanac. Because of maximum
reader interest, your advertising will be seen again and again by Air Force manage-
ment men and their partners-in-industry who use this Anniversary issue as a
year-round Air Force guide.

BONUS CIRCULATION

And in addition to the regular 70,000 guaranteed paid circulation of AIR FORCE/
SPACE DIGEST, you get a circulation bonus. All registered visitors at the 13th An-
nual Air Force Association Convention in September will receive a copy of this issue.
Plan now to include AIR FORCE/SPACE DIGEST's 1959 Air Force Anniversary issue
in your basic advertising program. Closing date is August 1.

For additional information, contact your nearest regional advertising representative.

NEW YORK: CHICAGO: LOS ANGELES:
Sanford A. Wolf, Advertising Director Urben Farley & Co. 625 S. New Hampshire Ave.
18 E. 41st St. 120 S. LaSalle St. Los Angeles 5, Calif.
New York 17, N. Y. Chicago 3, III. DUnkirk 5-1436
MUrray Hill 5-7635 FInancial 6-3074

AIR FORCE /SPACE DiGEST

MILLS BUILDING. 17TH STREET AND PENNSYLVANIA AVENUE * WASHINGTON 6, D.C.



How to make a weapon

Build it around a man!
He's the most valuable 170 lbs. you can

put in a modern weapon system.
If a weapon carried computers and other electronic gear with

even a fraction of his capacity to sense, remember, analyze, and

react-it would be so heavy you couldn't get it off the ground.

And such a weapon still would lack man's unique ability to

make command decisions... take charge if one of the systems

fails ... respond to new orders... report results.

That is why the Air Force, looking far into the future, wants



system lighter...and brighter

men in two of its most vital weapon systems-the B-70 bomber

and the F-108 interceptor.

For though the Strategic Air Command will have squadrons of intercontinental missiles at its

command, it will need the B-70 to balance its deterrent power. Aptly named the Valkyrie-for

the maidens of Norse mythology who roamed the skies above the battle, deciding its outcome

-the B-70 will skirt the edge of Space at 2,000 miles an hour. It will have the range to reach

any target...can launch its missiles from afar at enemy ground defenses or the target itself.

And though the Air Defense Command will have a battery of deadly counter-missiles, it will

need the 2,000-mph F-108 long-range interceptor. For the enemy must also rely on manned

weapon systems for precision bombing. The F-108 Rapier can meet him a thousand miles

from our borders...identify him...destroy him.

North American Aviation, Inc. is weapon system contractor for the 13-70 Valkyrie and the

F-108 Rapier. The best qualified companies in America, large and small, are subcontractors.

Work on both these vital projects is already vell underway.

AMERICA NEEDS BOTH FOR A BALANCED DEFENSE

UNMANNED weapon systems-like the Atlas, America's MANNED weapon systems-like SAC's B-52 bomber and

first IC3M, and the second-generation Minuteman-will give its successor, the 2,000-mph B-70 V1/kyric-can seek out pin-

SAC the power to reach any target on earth in 30 minutes. point targets... report results... and be redirected or recalled.

. . - - NORTH AMERICAN AVIATION, INC. -A



A1LIAll BEACH EIXIJTION 11ALL-IIcadquarters for AF 's 1959 Concention and Aerospace Panorama.

Register Now...

AFA's 1959 National Convention
and Aerospace Panorama

MIAMI BEACH, FLORIDA * SEPTEMBER 3 * 4 * 5 * 6

AFA's AEROSPACE PANORAMA-Nation's biggest display of new Air Force weapons and equipment.

1
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Top Speakers

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

Secretary of the WHITE ANDERSON SCHRIEVER E. HALL WILSON
Air Force Air Force CommanderofAMC Commander Commander Chief,

Awards Luncheon Chief of Staff Industry Briefing of ARDC of CONAC AF Division, NGB
Speaker Aerospace Banquet Speaker Industry Briefing Reserve Seminar Reserve Seminar

Saturday noon, Speaker Friday, Speaker Speaker Speaker
September 5 Friday night, September 4 Friday, Thursday, Thursday,

September 4 September 4 September 3 September 3

The Program Convention Events and Panorama TOPS!
AFA's 1959 Convention program offers something special for everyone attend-

WEDNESDAY-SEPTEMBER 2: ing. There will be a classified briefing for industry, a seminar for Reservists and

(For AFA Leaders only) Guardsmen, business sessions for AFA leaders, a symposium for everyone, and a
series of luncheons, banquets, and receptions. All this, climaxed with the most

6:00 PM AFA Directors Meeting colorful Air Force Reunion ever held, is yours September 3-6.

8:00 PM AFA Leaders Meeting AFA's Aerospace Panorama will be the largest display of Air Force weapons
and equipment ever held anywhere. More than 150 companies will fill Miami
Beach's new 108,000-square-foot Exhibition Hall with defense products and

* THURSDAY-SEPTEMBER 3: equipment, ranging in size from a tiny transistor to full-scale missiles and aircraft.

9:00AM ReserveForcesSeminar Everyone at the Convention will see the Panorama.

12:00 N AFA Honors Luncheon

3:00 PM 1st AFA Business Session Complete, Attach Payment, and Mail to AFA, Mills Bldg., Washington 6, D. C.

7:00 PM Panorama Reception 1
ADVANCE REGISTRATION FORM FOR 1959 AFA CONVENTION

* FRIDAY-SEPTEMBER 4:IjFRID Y -SE TEM B R 4 :NAME ............................................. RANK, IF MIL. ..........

9:00 AM 2d AFA Business Session

9:30 AM 1st Industry Briefing* TITLE . ...... ........... .........................................

AFFILIATION .....................................................
11:-30 AM Industry Buffet Luncheon* " |

2:30 PM 2d Industry Briefing* ADDRESS .............................................................

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

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

*SATURDAY-SEPTEMBER 5: ( ) INDUSTRY f )GOVERNMENT ( )AIR FORCE ASSOCIATION

9:AM Air Force Symposium MILITARY ( )EDUCATION ( PRESS-RADIO-TV

12:30 PM Awards Luncheon I
7 Check the type registration desired, attach payment and mail to AFA: g
g ( TOTAL REGISTRATION . ........ . . ................................. $25.00 I

(Includes tickets to all Convention events)

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

1:00 PM Panorama Open to the following events)
AFA Honors Luncheon $ 5-$ .........

*Not included in registration fee- ( )Aerospace Banquet (4 $10 - $ ..........

separate registration required. Note ( )Awards Luncheon ( $ 6 - $ ........

the two types of registration-TOTAL ( )Air Force Reunion CI$ 7 - $ ......

and BASIC. Basic is for persons who TOTAL DUE $ ...........

can attend for only one or two days. -.
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AEROJET

for

rocket power
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AIR FORCE's TITAN

The liquid-propellant

rocket engines

for the Air Force TITAN ICBM

were designed and

developed at

our Liquid Rocket Plant

near Sacramento-

America's largest industrial

rocket facility.

Aid Production engines are

now being delivered.

AWL

-ANN-

AEROJET-GENERAL CORP.

A SUBSIDIARY OF THE GENERAL TIRE & RUBBER COMPANY,



Northrop Corporation's twin-jet N-156F, the Freedom Deputy for Operations, ADC, to become Deputy for Ma-

Fighter, was rolled out on May 30 before an audience that teriel, ADC. The former ADC Deputy for Materiel, Maj.
included representatives of more than forty free world Gen. T. Alan Bennett, was assigned toDCS/M, Hq. USAF,
countries. Built specifically for free allied nations outside Washington, D. C., as Director of Maintenance Engineer-

the US, the N-156F was designed and developed in paral- ing.... Brig. Gen. Clarence T. Edwinson, formerly Cmdr.,
lel ith the supersonic T-38 Talon, and the fighter makes 30th Air Division (Defense), ADC, Willow Run Air Force

extensive use of the designs, parts, tools, and test experi- Station, Belleville, Mich., has been reassigned as Cmdr.,
ence used in the T-38 program. Chicago Air Defense Sector, and Cmdr., North American

Defense (Continental Air Defense), Chicago Air Defense

Fred C. Kelly, friend and biographer of the Wright Sector, ADC, Truax Field, Madison, Wis. . . . Brig. Gen.

brothers, died in May in Kensington, Md., at the age of William H. Wise has been transferred from duty as Cmar.,
seventy-seven. Mr. Kelly, the first syndicated columnist, 37th Air Division (Defense), and Cmdr., 37th North Amer-

met Orville Wright in the 1930s, and was largely instru- ican Air Defense (Continental Air Defense) Division,
mental in bringing the 1903 Kitty Hawk plane back from ADC, Truax Field, Madison, Wis., to be Cmdr.. 32d Air

display in England. The Smithsonian Institution had con- Division (SAGE), and Cmdr., 32d North American Air

Capt. George A. Edwards, Jr.,
flying a McDonnell RF-101 Voo-
doo reconnaissance fighter, set
a new world's speed record of -
816.279 miles an hour on April
15. He flew over a 500-kilo- I
meter, closed-circuit course at
altitudes from 40,000 to 48,000
feet terminating at Edwards AFB,
Calif. Captain Edwards is as-
signed to the 432d Tactical Recon-
naissance 'Wing, Shiaw AFB, S. C.

sidered Professor Samuel Langley's plane the first heavier-
than-air plane to fly. Orville Wright refused to send his
plane to the Smithsonian under those circumstances, and
it was not until 1948, two months after Orville's death,
that Mr. Kelly's efforts were rewarded, and the Kitty Hawk
plane was installed in Washington's National Air Museum.

Model B Boeing 111-99 Bonuiarc, pilotlev long-range inter-

Ryan's XQ-2C jet target drone set a new record by ceptor missile currently being added to American con-

reaching a radar-measured altitude of 59,000 feet, making tinental defense arsenal, has a solid-propellant boost
rocket and improved ramjet engines. Six-ton slabs of

four simulated target runs during seventy-seven and a concrete launch shelter can be opened in three seconds.
half minutes of remote-controlled flight above 50,000
feet. Total flight time was ninety-six and eight-tenths min-
utes. Ryan and Lockheed Aircraft are jointly modifying Defense (Continental Air Defense) Division, ADC, Dob-
the C-130 Hercules to air launch and direct four ofthe bins AFB, Ga., replacing Brig. Gen. Edward N. Backus,
one-ton drones. who has been assigned to the Office of the Secretary of

the Air Force, Hq. USAF, Washington, D. C., to be a
STAFF CHANGES. . . Maj. Gen. James Ferguson has member of the Secretary's Personnel Council.

been reassigned from Director of Operational Require- Maj. Gen. Morris R. Nelson, relieved from duty as
ments, DCS/O, Hq. USAF, Washington, D. C., to be Chief, USAF Section, joint Brazil-US Military Commis-
Vice Cmdr., ARDC, Andrews AFB, Md. sion, Brazil, Rio de Janeiro, Brazil, and Chief, Air Section

Brig. Gen. Philip H. Greasley, who was Director of MAAG, Brazil, was assigned to Hq. Command, USAF,
Planning in the Office of the Assistant Secretary of De- Boiling AFB, Washington, D. C., as Assistant to the
fense, is now Chief of the USAF Group, joint Military Cmdr.
Mission for Aid to Turkey, APO 254, N. Y., replacing Brig. Gen. Edward J. Hopkins, former Assistant Comp-
Brig. Gen. John A. Hilger, who was transferred to duty troller for Fiscal Operations, AF Comptroller, Hq. USAF,
with the 1141st Special Activities Squadron, APO 230, Washington, D. C., is the new Cmdr., Hq. Air Force Ac-
SHAPE Allied AF, Northern Europe. counting and Finance Center, Denver, Colo.

Brig. Gen. Frank E. Rouse, Hq. ADC, Ent AFB, Colo- Brig. Gen. James 0. Guthrie, who was Cmdr., 39th Air
rado Springs, Colo., has been reassigned from Assistant (Continued on following page)
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FLIGHT LINES -CONTINUED

Division, PACAF, has become Commandant, USAF Air- Air Division, SAC, Plattsburgh AFB, N. Y., replaced Gen-
Ground School, TAC, Keesler AFB, Miss. eral Emrick as Inspector General, SAC.

Brig. Gen. James McGehee, who was Cmdr., 4520th Brig. Gen. Joseph J. Preston, former Cmdr., 825th Air
Combat Crew Training Wing (Tactical Fighter), is the Division, SAC, Little Rock AFB, Jacksonville, Ark., has
new Cmdr., 2d Air Division, and Chief, US Military Train- replaced Maj. Gen. William K. Martin as Cmdr., 72d
ing Mission, Saudi Arabia, with additional duty as DoD Bomb Wing (Heavy), SAC, APO 845, N. Y. General Mar-
Representative, Saudi Arabia, for Technical Discussions. tin has replaced Brig. Gen. Horace M. Wade as Director
General McGehee replaces Brig. Gen. Albert P. Clark, of Personnel, SAC, Offutt AFB, Neb.... General Wade
who has moved to Hq. USAF, Washington, D. C., as Di- replaced Maj. Gen. William E. Eubank, Jr., as Cmdr.,
rector of Military Personnel, DCS/P. . . . The former 4310th Air Division, SAC, APO 30, N. Y. . . . General
Director of Military Personnel, Maj. Gen. Raymond J. Eubank is now Deputy Cmdr., 2d AF, SAC, Barksdale
Reeves, is now Vice Cmdr., MATS, at Hq. MATS, Scott AFB, La., replacing Maj. Gen. Charles W. Schott, who is
AFB, Ill., with additional duty as Chief of Staff, MATS. now the Deputy Inspector General for Inspection, TIC,
. . . Maj. Gen. Alfred F. Kalberer, who was 15th AF Norton AFB, Calif.
Deputy Cmdr., SAC, March AFB, Calif., is now Vice Brig. Gen. Waymond A. Davis has been reassigned

from Deputy Director for Production, Directorate of
Procurement and Production, AMC, Wright-Patterson
AFB, Ohio, to replace Maj. Gen. Frank A. Bogart as Di-
rector, Plans and Programs, AMC. General Bogart is now
Director of Supply, AMC, at Wright-Patterson AFB.

Maj. Gen. Charles M. McCorkle, who was Assistant
Chief of Staff for Guided Missiles, Hq. USAF, Washing-
ton, D. C., is now Cmdr., AF Special Weapons Center,
ARDC, Kirtland AFB, N. M. Brig. Gen. Robert E. Greer,

A 7.. Awho was General McCorkle's deputy, was promoted to
General Earle E. Partridge, left, Commander of North Assistant Chief of Staff for Guided Missiles.
American Air Defense Command since 1955, will retire at Brig. Gen. Walter E. Arnold, who was Cmdr., 817th
the end of this month, after forty-one years of military Air Division, SAC, Pease AFB, N. H., was assigned as
service. His successor, second left, willbheGeneral Laurence
S. Kuter, Commanderof Pacific Air Forces since 1955 Director, Flight Safety Research, TIG, Norton AFB, Calif.,
Also retiring: Lt. Gen. Clarence S. Irvine, Deputy Chief replacing Maj. Gen. Joseph D. C. Caldara who is Deputy
of Staff for Materiel, who will become vice president of Inspector General for Safety, TIG, Hq. USAF, Washing-
AVCO Corporation, and, right, Maj. Gen. Reuben C. Hood. ton, D. C.... Brig. Gen. Virgil L. Zoller, who was Cmdr.,

314th Air Division, PACAF, is now Cmdr., 832d Air Di-
Cmdr., CONAC, Hq. CONAC, Mitchel AFB, N. Y. vision, TAC, Cannon AFB, N. M.
General Kalberer's replacement at 15th AF is Maj. Gen. The former Cmdr., AF Special Weapons Center, Kirt-
Joseph J. Nazzaro, who had been Director of Personnel land AFB, N. M., Maj. Gen. William M. Canterbury, has
Planning, DCS/P, Hq. USAF, Washington, D. C. . . . replaced Maj. Gen. Leighton I. Davis as Deputy Cmdr.,
Maj. Gen. Elvin S. Ligon, who was Cmdr., 3500th USAF Research, ARDC, Andrews AFB, Md. General Davis is
Recruiting Wing, ATC, Wright-Patterson AFB, Ohio, is now Assistant DCS/D, Hq. USAF, Washington, D. C.
the new Director of Personnel Planning. . . . Brig. Gen. . . . Maj. Gen. Jacob E. Smart, former Assistant Vice Chief
Henry G. Thorne, transferred from duty as Cmdr., Ice- of Staff, USAF, is now Cmdr., 12th AF, TAC, Waco, Tex.,
land Defense Force, replaced General Ligon at ATC. replacing Maj. Gen. Chester E. McCarthy, who has be-

Maj. Gen. Kenneth B. Hobson, former Vice Cmdr., 5th come Cmdr., 14th AF, CONAC, Robins AFB, Ga.
AF, PACAF, is now Cmdr., Ogden AMA, AMC, Hill Brig. Gen. Theodore G. Kershaw, former Cmdr., 464th
AFB, Utah. Maj. Gen. Leland S. Stranathan, who was Troop Carrier Wing, Assault, is now Cmdr., 315th Air
Director of Development Planning, DCS/D, Hq. USAF, Division, (Combat Cargo) PACAF, APO 323, San Fran-
Washington, D. C., has been reassigned as Cmdr., Carib- cisco, Calif.... Maj. Gen. Bruce K. Holloway has been
bean Air Command, APO 825, New Orleans, La. General reassigned from duty as Deputy Cmdr., 12th AF, TAC,
Stranathan was replaced by the former Assistant Deputy Waco, Tex., to be Director of Requirements, DCS/D, Hq.
Cmdr. for Weapon Systems at ARDC, Maj. Gen. Victor R. USAF, Washington, D. C.
Haugen.. . . Brig. Gen. Ivan W. McElroy has been re- Maj. Gen. Edward W. Suarez, who was Deputy Com-
assigned from Cmdr., 834th Air Division, TAC, to be mandant, National War College, Washington, D. C., is
Cmdr., 401st Tactical Fighter Wing, England AFB, La. now Cmdr., 6th Allied Tactical AF, SHAPE, APO 224,

Maj. Gen. John M. Reynolds, former Cmdr., 93d Bomb N. Y., replacing Maj. Gen. Brooke E. Allen, who became
Wing (Heavy), SAC, Castle AFB, Calif., is the new Cmdr., Cmdr., Hq. Command, USAF, Bolling AFB, Md., upon
3d Air Division, SAC, APO 334, San Francisco, Calif.... the retirement of Maj. Gen. Reuben C. Hood, Jr.
Brig. Gen. Robert Miller, relieved from duty as Cmdr., Maj. Gen. Richard H. Carmichael has been succeeded
12th Air Division, SAC, March AFB, Calif., replaced Brig. as Commandant, Air Command and Staff College, AU,
Gen. Charles M. Eisenhart as Cmdr., 14th Air Division, Maxwell AFB, Ala., by the former Vice Commandant, Air
SAC, Beale AFB, Calif. General Eisenhart became Chief, War College, Brig. Gen. Frederick E. Calhoun. General
Operations Plans Division, in the Directorate of Opera- Carmichael is now the Commandant of Air War College,
tions, SAC, Offutt AFB, Neb. AU, Maxwell AFB, replacing Maj. Gen. Robert F. Tate,

Maj. Gen. Richard M. Montgomery, former Cmdr., 3d who became Vice Cmdr., AU.... Brig. Gen. William J.
Air Division, SAC, is now Assistant Vice Chief of Staff, Clinch has been reassigned from duty as Deputy Cmdr.
Hq. USAF, Washington, D. C. . . . Brig. Gen. Paul S. for Education, AU, to become Director, Research Studies
Emrick was reassigned from Inspector General, SAC, to Institute, AU, Brig. Gen. William J. Bell, who was Deputy
be Deputy Director of Plans, SAC, at Offutt AFB, Neb. Commandant, AFROTC, AU, was promoted to Com-
... Brig. Gen. James W. Wilson whowas Cmdr., 820th mandant, AFROTC. -MICHAEL MILLER
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The world's first polar-orbiting satellites...the
world's fastest ramjet target drone...a "fuel cell" that
produces auxiliary power for spacecraft in a radically dif-
ferent way...a TV camera-transmitter-the world's
smallest-that gives engineers and scientists on the ground
a televised report of what takes place in test missiles dur-
ing flight. These are just a few of the many activities and
achievements of Lockheed's Missiles and Space Division.

Lockheed is System Manager and Prime Contractor
of the ARPA DISCOVERER satellite series-and the U. S.
Navy's POLARIS missile. Both are highest priority pro-
grams of the U. S. Government. And both are ahead of
schedule.

A Lockheed MSD work-force of over 16,000-includ-
ing 3,500 scientists and engineers-is engaged in all
phases of missile and space technology: satellite systems
development; space communications; electronics; ionic,
nuclear, and solar propulsion; magnetohydrodynamics;
computer research and development; flight sciences;
materials and processes; human engineering; electromag-
netic wave propagation and radiation-and many other
advanced fields.

From these efforts at Lockheed will come many sig-
nificant breakthroughs and scientific "firsts"-to speed
the development of tomorrow's missiles and spacecraft.

Ramjet-powered supersonic target, Lockheed Q-5 KING- First polar-orbiting satellites, the Lockheed-built
FISHER electronically simulates enemy attackers-is being DISCOVERER I and II were orbited in two successive
used by U. S. Army to evaluate and sharpen our nation's launches. Lockheed is System Manager for this ARPA
missile marksmanship, increase our defense capabilities. advanced scientific research program.



Transmitting performance data from missiles and test vehicles,
direct to ground stations, Lockheed-developed TV camera-
transmitter and PAM-FM telemetry systems are acknowledged to
be the world's smallest, world's best.

SKI

II A
Revolutionary "fuel cell," under development at Lockheed, con- Erupting from beneath the sea, a full-scale POLARIS

verts chemical energy directly into electrical power-for auxiliary test vehicle demonstrates how operational missile will be
power requirements of miniaturized spacecraft instrumentation launched from submerged U.S. Navy subs. Ultimate range
and space communications systems. of the POLARIS will be 1500 nautical miles.

LOKCIC E
JET TRANSPORTS * JET FIGHTERS * JET TRAINERS * COMMERCIAL & MILITARY PROP-JET TRANSPORTS * ROCKETRY

BALLISTIC MISSILE RESEARCH & DEVELOPMENT * WEAPON SYSTEM MANAGEMENT * ANTI-SUBMARINE PATROL AIRCRAFT

NUCLEAR-POWERED FLIGHT*ADVANCED ELECTRONICS*AIRBORNE EARLY-WARNING AIRCRAFT*AIRPORT MANAGEMENT

NUCLEAR REACTOR DESIGN & DEVELOPMENT * GROUND SUPPORT EQUIPMENT * WORLD-WIDE AIRCRAFT MAINTENANCE



Ever try threading five needles at once?

212

Cubic has, electronically speaking. And far accuracy. The FAA installation will monitor other
greater precision is required of the five-target systems in tests at the new National Aviation
Cubic MOPTAR which will be used by the Facilities Experimental Center near Atlantic City.
Federal Aviation Agency to evaluate experimental It's a ney use for Cubic's Space Age tracking
air-traffic-control systems. NIOPTAR (Nulti- systems developed under the forward-looking

Object Phase Tracking and Ranging), an onini- sponsorship of the United States Air Force. Now
directionalsystem requiring no moving antennas, MOPTAR finds a non-military application in
provides startlingly accurate real-time position helping solve the problems of air navigation, an
data. NIOPTAR can be expanded to track hun- application that will lead to greater safety in the
dreds of aircraft simultaneously with this same traffic lanes of the sky.

Tracking systems by Cubic . .. reliable precision
systems with Space Age capability... find appli-
cation in air traffic control and, through the
multiple-targct potential of AOPTAR, in increas-
ing the fire-power of America's guided missiles.

CORPORATION
(LECr,,c sC *s a lot I.E 'U'Of 5575 Kearny Villa Road, San Diego 11, Calif.



K AI - ORC
WE NEED

A TRUE BALANCE
OF DEFENSE

William C. Foster
FROM "ORBIS," A QUARTERLY JOURNAL OF WORLD AFFAIRS,
PUBLISHED BY THE FOREIGN POLICY RESEARCH INSTITUTE
OF THE UNIVERSITY OF PENNSYLVANIAWHAT IS meant by "balance" in national interest and balanced attack of revolutionary Communism, the means by

national security? There has been a tendency in the which the struggle is waged are molded by the objective
past to regard this problem primarily through a mili- conditions of the struggle itself. As early as 1906, Lenin

tary lens; we have been prone to speak of balance as be- paraphrased this conflict doctrine as follows:
tween armed forces, strategic airpower as against small "Marxism asks that the various types of struggle be ana-
mobile land units, submarine vs. carrier, or this as against lyzed within their historical framework. To discuss conflict
that type of missile. Yet, the modern conflict in which we outside its historical and concrete setting is to misunder-
are unwilling participants is characterized by a multitude stand elementary dialectic materialism. At various junctures
of phases and aspects of which shooting is only one. True, of the economic evolution, and depending upon changing
the buildup and maintenance of its military establishment political, national, cultural, social, and other conditions,
is the most urgent task confronting the United States. different types of struggle may become important and even
Nevertheless, sight should not be lost of the fact that the predominant. As a result of those [sociological] transfor-
contest may never be one of blast and heat, of searing metal mations, secondary and subordinate forms of action may
and unseen rays. The present tests of strength, actively in change the significance. To try to answer positively or neg-
progress, are political, psychological, technological, and atively the question of whether a certain tactic is usable,
economic more than military. without at the same time studying the concrete conditions

The success of the Communists in waging theii brand of confronting a given movement at a precise point of its de-
conflict has derived precisely from a broader strategic vision, velopment, would mean a complete negation of Marxism."
from a conception of the struggle as an organic whole, the The central question of our time, therefore, is how we
various components of which are kept in a constant and can counter the balanced offensive of our opponent with a
high state of coordination. At a given stage of the struggle, balanced defense of our own. In attempting to answer this
this or that segment of the conflict spectrum-be it political, question in the past, we have been all too prone to oscillate
economic, military, or technological-may emerge dominant. erratically between overconfidence and near despair. Five
Communist conflict doctrine, however, does not admit to years ago-even two years ago-the warnings of those who
exclusive dependence upon any given method of struggle- cast doubt upon our over-all capacity to hold Communism
or, for that matter, on any particular weapon system. In the (Continued on following page)
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How We Can Put the Economic
UNITED STATES

GROSS

NATIONAL

PRODUCT

$400 USSR

BILLION

GROSS

NATIONAL

PRODUCT

- $175

B3ILION

We spend 10% on defense- theyspend 25% on defense
A standard claim of the budget cutters is that the United States faces the danger of spending itself into bankruptcy
financing an international military armaments race of indefinite duration. The author declares that, on the contrary,
the US is actually in a position to drive Russia to the wall by stepping up arms expenditures. But this may not always be the
case. These charts tell the story. The US and USSR spend roughly equal dollar totals on national defense. We do this
with ease, expending only ten percent of our Gross National Product. Russia strains, devotes twenty-five percent of its GNP
to arms. Comparative percentages, which reflect US industrial strength, could be a critical factor in the cold war.

WE NEED A TRUE BALANCE OF DEFENSE

at bay were invariably dismissed as the cries of irrespon- possess. This probably is where our great strength lies.
sible Cassandras. This was before Soviet victories in outer Yet, it must be recognized, also, that strength does not
space swung the psychological pendulum to the other ex- spring automatically from a democratic way of life. To
treme. Today, one frequently hears the contention that transform potential strength into actual, dynamic power
free, pluralistic society lies helpless in the path of a totali- requires labor and sacrifice, spurred and sustained by a
tarian enemy who can ruthlessly bend his resources and sense of urgency and a firm will. It is perhaps in this area
energies toward the achievement of his objectives. of intangibles that our balance has been lacking and that

There is cause neither for complacency nor for despair; our greatest effort is required.
there is a pressing need for a sober assessment of the facts.
Modern history affords ample proof that a democracy can Our Potential
be an infinitely superior organizational form in winning a
life-and-death struggle. Advanced technology, modern logis- While they may be subject to varying interpretations,
ties, machine warfare-these key factors of modern war the basic long-range goals of this nation are clear. First and
were introduced by democratic societies, precisely because fundamental to our objectives, we want to preserve our
these societies made full provision for the utilization of the own freedom. Second, we want to safeguard the freedom
initiative of their most skillful and imaginative citizens. of other peoples. Third, we want to project the message
The opportunity of drawing on these millions of centers of of the free society to peoples now living in the darkness
initiative is something that the Soviet system does not of oppression or in the dusk of social awakening.
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Sueze on the Soviets
UNITED STATES

RELATIVE RATES OF OROWTH OF
THE TWO OROSS NATIONAL PRODUCTS

1982

Soviet GNP
USA ceeds ts

increasing at 3.4% per year
USSR

increasing at 7% per yr

Left for Russian economic strides are ominous. In 1950,
its GNP was a third of ours. Today it is more

civilian than forty percent. Russia's over-all economic
80, growth has been about twice ours in recent

years, a pace rapidly closing today's GNP gap.consumption
USSR

Left for
civilian
consumption

If we spend 20% on defense-they must speOd 50%on defense
The US could press its economic advantage with an increase in defense spending. For each added one percent we earmarked
for defense, Russia would have to spend 2.5 percent more of her GNP to keep up. If we doubled our expenses for national
defense, bringing the total of our GNP thus used to a still-comfortable twenty percent, Russia to keep pace would have to
up the defense segment of her GNP to an impracticable fifty percent. Russia's already barren civilian economy would be
forced to bare bone. Thus stepped-up defense spending would hurt Russia far more than the US. But a darker side of
the picture exists. One part is underlined in rates of growth of US, Soviet Gross National Products (see inset abore).

CONTINUED

What should be the strategy aimed at achieving these to other peoples throughout the world, including those
long-range goals? For the foreseeable future, it must be to living in the shadow of Soviet oppression. The Hungarian
prevent the potential aggressor from winning the techno- revolt of 1956, tragic though its outcome was, proved con-
logical race. The Soviets must be barred from acquiring the elusively that no man-made barrier, such as the Iron Cur-
capability to spring a devastating surprise attack on this tain, can completely insulate the Soviet empire against the
country and from gaining the margin of strength to black- power of these ideals.
mail us. Beyond this, new nations must be given the hope Economically, the massive industrial structure of the
that they can attain a better standard of living. Finally, our United States enables its people to enjoy the highest stand-
enemies must be convinced that we intend no aggressive ard of living in history, even while they match the great
action against them or any other nation, but that we will military effort of an enemy who, in order to exert that
fight determinedly against any threat to our freedom. effort, must deprive his people of all but a Spartan level

The achievement of these objectives lies within our of existence. The United States roughly matches the eco-
power. The basic asset of the United States is the vitality nomic resources which the Soviet Union devotes to its mili-
of its way of life and of its free institutions. Mesmerized by tary establishment-and does so at a cost of perhaps ten
the dynamics of revolutionary communism, we tend only percent of the Gross National Product, while Moscow ex-
too often to underestimate the force of our own ideals. pends about twenty-five percent.
They have proven meaningful not only to Americans and Present Soviet Gross National Product is estimated at
to our kinsmen in the democracies of Western Europe, but (Continued on following page)
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the equivalent of more than $175 billion per year. When Yet the alertness and invulnerability of this military estab-
the last Russian tsar was dethroned, his country possessed ment to Soviet surprise attack is open to serious question.
the sixth largest Gross National Product in the world. The deficiencies in our striking power vis-si-vis that of the
Russia's GNP now ranks second to ours. In 1950, it was a Soviets need little elaboration. The United States, unless it
third of ours; today it is more than forty percent. This means matches or surpasses the Soviets in the missiles field, may
that, since 1950, the Soviet economy has been growing forfeit the deterrent effect of its retaliatory strength and
twice as fast as ours. To state it another way, the rate of become an increasingly easy prey for Soviet nuclear black-
its average annual growth has been about seven percent, mail.
with industrial production expanding about ten percent per The total outlook is by no means all black. Nor, on the
year. Between 1950 and 1957, this over-all figure compares other hand, is it reassuring. The United States, as the most
to a 3.4 percent annual economic growth in the United industrialized nation on this earth, continues to dispose
States over the corresponding period. This growth of ours over formidable assets-resources and skills, however, which
may have shown a decline in 1958, and the new seven- we have failed fully to mobilize in the struggle with Com-
year Soviet plan calls for an even sharper gain. Neverthe- munism precisely because we have refused to recognize
less, our Gross National Product is still very much larger the struggle for what it is. While our society has devoted
than that of the Soviets. This gives us, if we are willing to its major effort toward maximizing human happiness, the
use it intensively, a continuing massive advantage over Soviet state has been organizing to win the world conflict.
Russia in the economic field. In order to demark those areas in which the most urgent

We could press this advantage by enlarging our military remedial action is required, it may be useful to consider
expenditures in order to produce essential new weapons the change in relative positions of balance between the US
rapidly. Moscow, in order to match our increased output, and the USSR which has taken place since World War II.
would be forced to divert 2.5 percent more of the Russian
Gross National Product to maintain the pace for each addi- The Military Balancetional increase of one percent of ours. In other words, the
Soviets would have to divert additional resources from an First, let us examine more thoroughly the balance in the
already barren civilian economy to match what would be military sector. Any assessment of Soviet strength produces
a minor subtraction from our present standard of living. few surprises for the highly trained civilian and military
Thus, a stepped-up arms race would impose a far greater intelligence experts who for years have devoted full time
burden upon the Soviet economy than that which the US to examining minute bits of information on the Soviet armed
economy would assume. This, of course, should not be con- forces, gathered from thousands of sources. When these
strued as a suggestion that appropriations be made for the fragments are fitted into an over-all pattern, a frighteningly
sake of appropriations. Any additional allocation from our well balanced Soviet armaments program comes into focus.
Gross National Product for military expenditures would After World War II, the US made a fundamental deci-
have to be carefully weighed and applied for maximum sion not to match the Soviets in sheer numbers of guns and
effectiveness. troops, but to concentrate instead on technology. It is pre-

Regardless of our continued superiority, Russia's eco- cisely in the light of these efforts that our present military
nomic strides are ominous. Even more frightening, how- imbalance is so disturbing. The Russian ground forces, for
ever, is Soviet progress in applied technology which is example, possess greater firepower per unit. They dispose
furthering Communist military goals. While we continue over tactical atomic weapons and are organized and
to hold superiority in the technological field, the current equipped to fight the same battles of wide dispersion and
rates of Soviet advances portend real danger within the fast deployment as are the United States forces. They pos-
next two to five years. The Soviets clearly lead the United sess rockets with ranges of several hundred miles and are
States in physical chemistry, polar geophysics, terrestrial thus in a position to deliver nuclear warheads to targets
geophysics, and atmospheric research. The military appli- far beyond the battlefield. Further, these weapons have the
cations of each of these fields is obvious. By contrast, most needed mobility to follow and support exploiting forces
of the sciences which are clearly dominated by the United deep into enemy territory.
States are concerned with disease, medicine and affiliated Almost across the board-in logistics, mobility, armor,
research, genetics, and other nonmilitary areas. But even and training-Russia's ground forces not only match ours
here the Soviets are stepping up the pace. According to technologically, but are superior in some respects, such as
recent authoritative reports, for example, Moscow is train- in armor and, possibly, tactical airlifts. Although US planes
ing many more doctors and nurses than we are. scored an impressive kill-ratio over the Russian MIGs in

In many fields of science, we are regaining our balance Korea, American planners were admittedly startled by the
and have begun to react to the Soviet challenge. Having quality of the Russian aircraft. According to reliable infor-
shed much of our past complacency about the Soviet Union's mation, Moscow's newer fighters and bombers are a much
scientific progress, we are beginning to take the measure better match for our planes than they were in Korea. The
of the serious lag in the American system of education. Soviets have made numerous advances in jet and rocket
American political and educational leaders, and the public engines for manned aircraft. They appear to be closer than
in general, are facing this problem in a manner which holds we to nuclear propulsion flight.
the promise of satisfactory results. While it is true that the On the sea, the United States leads Russia in anti-
USSR trains many more engineers and scientists each year submarine warfare techniques, and our atomic-powered
than we, we continue to hold the decisive edge in the subs give us a solid advantage. But there is evidence that
quality of training. Another of our great assets is the ex- even this lead is shrinking. It is merely a matter of time
tremely high level of technological skill achieved by the before Russia will have nuclear subs, with all the tremen-
workers who man our massive industrial establishment. dous advantages that they might give to an aggressor, and

A cursory examination of the military field shows that it is an open question whether US antisubmarine warfare
we have the wherewithal to meet the external threat in capabilities will continue to keep pace with American sub-
many fields, but appear increasingly weak in others. We marine development.
boast today the finest military establishment in our history. The flexibility of the Soviet military machine derives
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CONTINUED

mainly from Soviet superiority in a decisive field, namely not on our resources but on Russian strategy. Shelters
the ability of their defense chiefs to make faster decisions would mean that any Soviet missile or bomber attack
in many military matters, especially in the rejection of would have to be perhaps double the force presently need-
inferior weapon systems. One frequently hears the conten- ed to paralyze the United States beyond recovery. Thus,
tion that this is an inherent advantage of a totalitarian sys- such programs, more than merely a billion-dollar gamble
tern over a democracy. Nothing could be farther from the against the day that the Soviet Union might attack, would
truth. Military and strategic decision making is a matter of act as a positive deterrent, much as do our missiles and
organization-the kind of organization of which we are per- Strategic Air Command bombers. Our leaders, instead of
fectly capable. There is no question that American organi- measuring the cost of civilian defense simply in terms of
zational efforts have not kept pace with the complex dollars and cents, might do well to assess the potential
requirements of the nuclear age. In World War I, choices impact of an effective shelter program upon the over-all
had to be made from among perhaps thirty to fifty alter- balance between the United States and Russian.
nate types of weapons. In World War II, the range of
alternatives increased to between 250 and 300 types of The Economic Balance
weapons. At the time of Korea, the number grew to about
300. Today, we are called upon to opt from between 1,200 The Soviet Union, in the last three years, has com-
and 1,500 weapon types. Given the cost and time of de- mitted $2 billion for economic development and military
veloping-and especially producing-any modern weapon aid to countries in the non-Communist world. This is a
systems, maximum effort must be made to discard as soon relatively small effort when gauged by the large sums that
as possible those shown to be second-rate. the United States has put into similar programs. Yet, the

There is certainly little cause for optimism in this com- Communists have obtained maximum effects for their ex-
parison of rival military technologies. There is less when penditures. With cold calculation, they have directed their
straight numbers are compared. Soviet ground forces alone foreign aid into areas that may shift the future balance
include two and one half million men, presumably organ- of power in their favor. More than ninety percent of
ized into one hundred rifle and seventy-five armored-type Soviet assistance has gone to six key countries-Afghanis-
divisions. The Russian system of universal military training tan, Egypt, Syria, India, Indonesia, and Yugoslavia. Rus-
produces about 700,000 fully trained reservists every year. sia has fashioned her aid and trade policies into a

Lacking a large surface fleet, the Russians began building wedge which she is attempting to drive between the
submarines at an unprecedented rate after World War II. United States and many so-called uncommitted countries.
Today they possess perhaps 500 active subs and, until re- Technical assistance once was one of America's unique
cently, had been adding approximately seventy-five each methods for helping less advanced countries. Today, the
year. Some of these subs are said to be capable of launching Soviets have effectively twisted this concept to fit their
ballistic missiles at our largest cities from positions off our own purposes. The very fact that Russia, not long ago
east and west coasts-a capability which poses one of the itself a backward nation, can now extend technical assist-
greatest threats to our survival in the event of total war. ance to less developed nations carries tremendous impact.
The Soviets have more than 20,000 combat aircraft, and These countries tend to be dazzled by Russia's record in
Russian assembly lines have been turning out 10,000 new breaking a short-cut to massive industrialization; they
planes each year, most of them jets. hope, consciously or not, that Moscow will somehow pass

Against this array of Soviet strength, we have the fol- on this magic formula to them. What they fail to see or
lowing: approximately 2,750,000 men serve in the military conveniently overlook is the price in living conditions
and naval services of the United States, as against Russia's which the Russian people have paid and continue to
estimated 4,000,000 men, not counting satellite armies. pay for Soviet industrial advances.
We dispose over fifteen active army and three marine Whatever the reasons, Communist assistance is making
divisions, as against 175 for the Soviets. The Navy op- strong headway in critical areas. Over 2,000 Communist
erates 901 active ships-the number of which is con- bloc technicians are now at work in nine newly developing
stantly being reduced-and the Air Force has about countries in which the United States has only half that
20,000 active aircraft. Details of the strength of the many. But the difference does not lie in numbers alone.
United States forces beyond these figures are secret. The Soviet technicians make an ostentatious display of living
figures do not include the strength of our NATO allies. on the same economic scale as the natives in the countries

There is another quasi-military front which has been which they are assisting. Unlike their American competi-
sorely neglected, namely the protection of our civilian tors, they do not reside in sumptuous houses and apart-
population against fallout in case of nuclear attack. ments, nor do they engage servants. Invariably, they speak
Several responsible studies have concluded that top prior- the language of the host country fluently.
ity should be given to major fallout shelter programs- This feigned humility obviously is designed to stimu-
programs which will at least give those who live through late the belief that the Communists are truly interested
the initial devastation of an H-bomb attack a chance for in helping. It encourages the idea that the Soviets are
survival. close to the "masses," and, by establishing a marked con-

The logic supporting such projects seems overwhelming. trast with the scale of living of American technicians
Studies by research groups indicate that twenty-five to abroad, enlarges the already ingrained belief of many
thirty million casualties can be expected from a large- countries that they can never hope to achieve the standard
scale nuclear attack, about one half of them resulting from of living of the United States. The Soviet method points
fallout radiation injury after the initial onslaught. In other up the lesson that the Russian challenge cannot be solved
words, adequate numbers of proper shelters might save by mere currency. Money alone cannot attract enough
fifteen million lives. Certainly, no other defense measure capable and responsible people who are willing to travel
promises equal life-saving potential at such a low per into the hinterlands of the world and work shoulder-to-
capita cost. shoulder with needy people. What is needed in our foreign

But there is another potential result from such shelter aid program is something in the nature of a crusade. We
programs: They would impose a tremendous extra burden (Continued on following page)
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WE NEED A TRUE BALANCE OF DEFENSE CONTINU

need to enlist the services of many of our best citizens- that a growing demand for consumer goods in Russia may
from businessmen to teachers, to bank presidents, to doc- force Communist leaders to reduce armament production
tors and electricians. We have referred before to the and industrial expansion in order to make good on promises
intangible weapons in the present conflict: a sense of of an improved standard of living. The Soviets owe their
urgency and a willingness to sacrifice. It is in this area greatlyimprovedmilitarypositiontothefactthatthey
of economic and technical assistance that these qualities have been spending twenty-five percent of their Gross
must be-indeed, need be-applied promptly. National Product for defense. But this rate of sacrifice has

The United States is encountering, also, setbacks in kept the Russian standard of living near the breaking point.
another economic area in which we have long considered We have it in our power to tighten the pinch on the
ourselves the unchallenged leaders, namely the ability to Soviet economy by accelerating our own arms program.
trade with other nations of the world. American salesmen
traditionally have been among the best in the world. Yet, The Prospects
free-wheeling, fast-talking delegations from Russia and
the Communist bloc are challenging this superiority. Com- The preceding sections have attempted to sketch in
munist "capitalists" are concluding agreements, exploring general terms our over-all balance vis--vis that of the
business opportunities, wining and dining prospective cus- Soviet Union. A balance sheet, drawn up as of today,
tomers, and staging exhibitions at trade fairs throughout presents a sobering picture. But any balance sheet is
the non-Communist world. They try to make good Khru- merely a reflection of an instant in time. We have omitted
shchev's boast: "We declare war upon you in the peace- such intangibles as good will, worth billions in the achiev-
ful field of trade. We will win over the United States." able total of the efforts of free men. The balance sheet

Soviet salesmen, accountable only to the Kremlin and also contains those untapped developments which will
unfettered by the need to balance ruble losses with gains, grow out of a sense of urgency and massive effort. Four
have often been able to underbid our prices and interest times in the last twenty years America has demonstrated
rates and settle for easier repayment terms. Whatever its ability to spring into action when a great national need
their techniques, statistics show that Russia has climbed is recognized and made clear. This has been true at all
to sixth place in the world as a trader from her lowly levels of American national life. We did so in World
position of sixteenth before the second world war. She War II; we did it again in 1947-48, when we rose to push
now has trade agreements with at least thirty-one nations back the Soviet political, economic, and military challenge
outside the Iron Curtain. In the past two years, Russia's in Greece and Western Europe. Finally, we rose to the
trade with the West has forged rapidly ahead. In 1957 occasion in 1950 when aggression struck in Korea.
alone, seventy percent of the increase in the Communists' Our enemy, however, cannot be expected to continue
volume of trade with non-Communist nations was with to present us with the kind of straightforward challenge
Western Europe. Indicative of this trade offensive was which has galvanized us into action in the past. The
a $750 million trade agreement concluded with West Soviets have mastered the refinements of the indirect
Germany in 1958. approach; while we keep a watchful eye on the main

In assessing the Soviet economic challenge, however, military front, the real attack may come around unguarded
we must never lose sight of one central fact alluded to flanks. The main enemy in our midst is not a Communist
above: The stepped-up economic offensive of Moscow, fifth column but our own complacency. For too long now
like its military program, has been made possible only by we have been the prisoners of illusions as to where we
the most ruthless allocation of Soviet resources. When we stand vis-A-vis the Russians. There is bland talk of "sacrifice,"
examine Soviet economic expansion in terms of how little but even such obviously necessary things as foreign aid
it means to the Russians in human comforts, a serious and reciprocal trade agreements are assailed and their
weakness of Moscow's economic machine comes into focus, purposes distorted by ignorance and apathy. Basically, our

Soviet per capita consumption is now about one fth programs have been sound, but true balance has been
that of America. The Russian production of automobiles, lacking in crucial areas of our total defense.
refrigerators, and washing machines, for example, stands While complacency is not justified, optimism can be.
at only four percent of ours. A United Nations study Our great inherent advantage is the presence of a massive
reveals that city housing standards in the Soviet Union industrial structure which can, if we choose, be geared
are the lowest in Europe. Russia's own official statistics to support a larger and more versatile military establish-
show that the diet of the average Russian has improved ment than can all the industrial facilities of the USSR.
little in the past forty years. While the agricultural We have huge reserves in both material and human re-
establishment of the United States produces too much for sources. We have the largest industrial plant and the most
Americans to consume-and does this with about one tenth productive labor force in the world. We can maintain a
of our nation's labor force-Soviet agriculture, employing substantial military effort for many years-one greater than
half of Russia's total working force, turns out barely we have mustered for the last few years-and we can do
enough grains, potatoes, and cabbage . . . to sustain the so while still reserving a growing economic strength for
Soviet population at a subsistence level. other purposes.-END

There is no question that the Communist economic
planners have, for some time, been walking precariously
on a tightwire. They must calculate to a fine degree just The author, William C. Foster, is a
how much the Russian people will endure without re- vice president of Olin Mathieson
belling as did the East Germans in 1953 and the Poles and Chemical Corp. He was chief US dele-
Hungarians in 1956. Stalin's heirs have openly acknowl- gate to last year's Geneva conference
edged the need to give the Russian consumer a somewhat on safeguards against surprise attack,
better life. They cannot long continue to turn a deaf ear to and has been Deputy Defense Secre-
the demand of a growing number of scientists and techni- tary and ECA Administrator. This
cians who have been promised cars, better homes, and more article first appeared in Orbis maga-
food. Thus, there is a hope-albeit not too bright a one- zine and is reprinted with permission.
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Phototat acHows, hotostatsmblorporationcte

solved aproblem...
by shipping UNCRATED in

<I NORTH AMERICAN VAN
LINES' PADDED VANS

According to Roy Williamson, Traffic Manager for the
Photostat Corporation, Rochester, New York, their prob-
lemnwas to make fast and safe delivery of factory-assembled
photocopying machines-ready for use upon arrival.

North American Van Lines had the answer: ship the
assembled machines UNCRATED in special padded vans.
Delivery is made directly into the office where it isto be
used-and alocal Photostat representative quickly makes
the few simple adjustments required. As aresult, the
customer is happy with amachine ready for use-and

Nort American there are savings in both time and labor.
W~k'046E MOVINGIf you have ashipping problem, it will pay you to get

VVU~L~fUL OVNGthe first-hand facts about North American Van Lines'

padded van service. Write or phone today..

NORTH AMERICAN VAN LINES, Inc./World Headquarters /Dept. 20-3 /Fort Wayne, Indiana
In Canada, North American Van Lines Canada, Ltd., Pickering, Ontario ... In Europe North American Van Lines Europe, GMBH, Mannheim, Germany
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July 30, 1909: Wright brothers' mechanic Charles Taylor, Army ground crewmen ready Military Flyer for final test hop.

AT FORT MYER, JULY 1909 . . .

Brav I ane
Frederic M. Philips
ASSOCIATE EDITORFIFTY years ago this month three brave men and a kilter once more than a downdraft dipped it precipitately.

half ton of wood, muslin, and wire raised the curtain The plane disappeared from sight behind a hillock,
on military aviation. and the crowd at Fort Myer believed for the moment that

The men were Orville Wright and two lieutenants in there had been an accident. (There were no open fields
the United States Army, Benjamin D. Foulois and Frank available for emergency landing along the route.)
P. Lahm. The materiel, along with a twenty-five-hp. en- Then the aircraft reappeared and purred to a safe land-
gine, comprised the Wright Military Flyer-the world's ing at the center of the field amid further cheering.
first military "aeroplane." The entire flight took less than fifteen minutes. Average

A series of trial flights on a parade ground outside Wash- speed was recorded as 423 miles an hour, exceeding the
ington, D. C., preceded Army acceptance of the plane, required figure of forty mph and earning the Wrights a
which was built under contract by the Wright brothers. $5,000 bonus. The Army had already agreed to pay $25,-
History's first heavier-than-air, cross-country flight on July 000 for the plane if accepted.
30, 1909, provided both the final test and the climax of The plane had also achieved better than satisfactory
the preacceptance period. performance three days earlier in its "endurance" test, the

The setting for this historic event, witnessed by some first of two formal trials required by the Army before
7,000 spectators, has been painstakingly portrayed by the completing the purchase. With Lieutenant Lahm as ob-
well known aviation artist John T. McCoy in a new painting server this time, Orville and his Military Flyer remained
entitled, "The Wright Brothers at Fort Myer, Virginia airborne for one hour, twelve minutes, forty seconds.
-july 30, 1909." The painting, scheduled to be presented The specifications laid down had required that the
to the Air Force Academy, has been chosen as the cover plane be able to fly at forty mph, carry two persons, and
of Am FORCE/SPACE DIGEST this month to mark the anni- remain in the air for an hour. The craft also was con-
versary of the tests. structed so it could be readily disassembled, loaded in an

The Wright brothers' machine, with Orville Wright at Army cart, and reassembled again-another Army require-
the controls and Lieutenant Foulois flying as observer, ment.
more than met the day's challenge, a nonstop, round-trip Contemporary reports of the tests were exultant, in
flight between Fort Myer and a hill near Alexandria, Va. decided contrast to the strange absence of interest accorded
But there were some frightening moments. earlier Wright flights, including the first at Kitty Hawk,

After taking off to the accompaniment of loud cheering, N. C., six years earlier. Noting the plane's vast military
the plane rose to the "record" altitude of some 400 feet potential, the Washington Evening Star announced im-
and headed for the balloon-marked hill five miles distant. pressively that the Army now had "Aeroplane No. 1,
Everything went swimmingly until this halfway point, Heavier-than-air Division, United States Aerial Fleet." It
where Orville was supposed to turn and start for home. was formally turned over to the service on August 2.

But, for causes never completely made clear, he initially The plane, which looks to modern eyes like an intricate
overfew the mark, then dipped low and banked particu- box kite with a small engine, was moved to nearby College
larly sharply on the turn. No sooner was the craft at even Park, Md., then to Fort Sam Houston, Tex. It served
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at both these fields as a trainer for the earliest Army
flyers. Among these were Lieutenants Lahm and Foulois,
both of whom are now retired generals. Lahm learned to
fly at College Park. Foulois moved to Fort Sam Houston
with the plane and won his wings there.

Foulois served as Chief of the Air Service in France
in World War I and Chief of the Air Corps from 1931-35.
Lahm was Assistant Chief of the Air Corps from 1926-30.

The Army had not, actually, moved any too quickly in
acquiring its first plane. The Wrights had twice written
to the War Department offering to develop a military
model. Twice discouraging answers came back.

By 1907, when the newly formed Aeronautical Division
of the Army Signal Corps opened bids for a plane, the
Wrights had been negotiating abroad for some time.
Flight pioneers other than the Wrights had also been Foulois, second from right, crewmen stamd in front of
working hard here and in Europe. In fact, five days before the infant Aero Division's next plane, the Wright Type B.

the final Fort Myer flight, the Frenchman Louis Bleriot
flew a plane of his own design across the English Channel
from Baraques, France, to Dover, England.

The Wrights moved quickly after signing a contract
with the Army in 1907. They began trial flights at Fort were Cape Canaveral and Edwards and Vandenberg Air
Myer in September 1908. But on September 17 a fouled Force Bases rather than Fort Myer.
propeller put the plane out of control. Orville Wright, Artist McCoy's painting marking the fiftieth anniversary
also at the controls on this occasion, was severely injured of that first plane has been executed with a careful eye
in the resulting crash. The Army observer, Lt. Thomas E. for detail, so far as both the physical surroundings and
Selfridge, was killed in Army aviation's first fatal accident. the persons present are concerned. The Wright brothers

The following summer, now fifty years ago, the Wrights and the two Army flying observers for the tests stand in
brought the plane, rebuilt and slightly altered, back to a group in the foreground.
Fort Myer. This time it made the grade. The figures represented are, left to right, Wilbur Wright

Its vital statistics, for the aviation antiquarian, were holding the signal flag, Foulois, Lahm, and Orville Wright.
as follows according to Air Force records: Leaning against the plane are Charles Taylor, chief me-

* Gross weight: 1,360 pounds. chanic for the Wright brothers after their first years, and
* Wingspan: 36 feet, 6 inches. Carl H. Claudy, the photographer commissioned by the
* Length: 28 feet, 11 inches. Signal Corps to take pictures of the tests.
* Horsepower: 25 for the single engine powering two The plane rests on a small truck that ran on a monorail

pusher-type propellers. used to catapult the plane into the air. Catapult power
* Top speed: more than 40 miles per hour. was provided by dropping a weight from a structure at
The plane was, in line with previous Wright designs, a the rear of the rail. The major building visible behind the

canard type-its horizontal stabilizer elements were placed parade ground was the Fort Myer base hospital.
forward of the wing. Interestingly, this canard design has "Aeroplane No. 1" can still be seen today on exhibit
been revived half a century later in the plans for the at the National Air Museum of the Smithsonian Institution
B-70 exotic-fuel bomber. in Washington, to which it was presented upon retirement

Within eight years of the first military flight, at the from active service in 1911.
time the United States entered the first world war, the There, suspended from the ceiling among other history-
Army had some 250 planes. European nations, which had making aircraft younger and older, it is a time-tattered
by then been at war for some three years, had moved reminder of the earliest beginnings of today's globe-
much farther ahead. And, within fifty years, the test sites girdling Air Force.-END

Artist John T. McCoy presents a print
of his painting to Air Force Chief of
Staff, Gen. Thomas D. White, right.
McCoy, a Reserve lieutenant colonel
and a rated pilot, has received wide
recognition for his paintings of air-
planes that made history. The Smith-
sonian's National Air Museum and
several galleries have exhibited his
work, and a number of his paintings
are on permanent display in New York
City's Wings Club. Life Magazine has
run a number of McCoy "picture
essays on flight history. McCoy was
a key member of the group that pro-
duced the Official Pictorial History of
the AAF during World War II. A
limited number of color prints of the
Fort Myer painting are available at
$35 each through this magazine.
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Packing circuits to circle
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the world

"Project Cordwood" is a new Hughes Communications Di-
vision activity which has successfully produced low-cost, widely
interchangeable circuit modules. (Note photo on left-hand

page). These advanced modules are allied to Hughes automatic
wire-wrapping techniques which result in more compact, more
reliable equipment.

Other projects, such as the development of systems which
deflect signals from meteors and artificial satellites, reflect the
dynamic growth of Hughes in advanced communications. To
stimulate even more progress this activity is now a separate

major entity...the Hughes Communications Division.

Advanced work has already extended past the simple transfer
of information to the use of information to supplement man's
abilities where human resources are inadequate.

New Electronic Scanning radar antenna-Frescanar-devel-
oped by Hughes at Fullerton, positions beams in space by From basic theory through development and to the actual
electronic rather than mechanical means. creation of working hardware, the systems approach is typical

of all Hughes activities..,which cover the spectrum of elec-
tronics progress: Airborne Electronics Systems, Space Vehicles,
Plastics, Nuclear Electronics, Microwaves, Ballistic Missiles
and many others.

In every Hughes activity you will find reliability is of prime
importance. Hughes has delivered over $2 billion in electronics,
systems and components...all built to assure maximum useful-
ness under even the most severe operating conditions.

Advanced concepts...reliable hardware, these are the factors
which havemade Hughes one of the world's largest producers
of advanced electronics.

N the West's leader in advanced electronics

-------------------------------------------------

HUGHES
C1959. H. A. C.

Purity Plus-Hughes Products Division engineer checks HUGHES AIRCRAFT COMPANY, Culver City, El Segundo, Fullerton and

semiconductor materials to insure purity. Los Angeles, California; Tucson, Arizona
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Fying crane helicopter has untold potentialities in the missile age. Above,

a Sikorsky S-60, only such crane now flying in Western World, in trial flight.

Claude Witze
SENIOR EDITORABOUT six years ago an experienced military writer of a mail subsidy, and in some extraordinary cases-such

returned to his desk in the Pentagon news room after as oil exploitation-proved economical as well as useful.
his first ride in a helicopter. He had ridden horses The helicopter appears today, in its fifteenth year of

with the cavalry, tanks with armored units, and airplanes military production, ready to make new contributions to
with paratroopers, all without blanching. His opinion of our defense posture. The manufacturers, some of whom
the whirlibird: "It's a fine machine. You just shouldn't now say they were overselling a few years ago, are con-
carry people in it." vinced that the helicopter's juvenile delinquency days are

The particular helicopter he was talking about, still on at an end. They are able, in many cases, to demonstrate
active military service, had a high noise and vibration that 'copters now have a vastly improved capability.
level, poor speed and payload characteristics, short com- The Air Force, which had practically abandoned the
ponent life, no all-weather capability, and operating costs helicopter except for search and rescue, now is being
that set a new high for flying machines. It created night- tempted to cash in on substantial state-of-the-art advances
mares for the maintenance crews and spent more time that grew out of Army and Navy requirements. It is almost
in the overhaul and repair shops than it did on the line. paradoxical that the new Air Force requirement may be

But the helicopter has stayed with us, sworn by and a result of the operational needs of the most advanced
sworn at, because it can do things that no other vehicle USAF weapon system-the ballistic missile. The major
can. It rendered distinguished service in the Korean War, contribution, most manufacturers seem to believe, will be
limped into commercial passenger service on the crutch made by the flying crane.

Helicopter appears today, in fifteenth year of military "Whirlibird" could do some fancy hauling of "big bird"
production, ready to make new contributions. It could itself. Missiles, it is presumed, would have to be re-
prove invaluable in supplying remote strategic outposts, moved from launching sites periodically, returned to
as above. Left, 'copter rises from central missile base central depot for overhaul, replaced at sites. 'Copter
serviced by C-133, hauls material to isolated missilemen. with missile-carrying capsule would be ideal for purpose.
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Helicopter is already demonstrating varied capabilities in numerous civilian projects such as oil exploitation,
construction, laying power lines in rugged terrain. Here a Sikorsky S-58 helicopter plays major role in setting
up transmission towers in California hills. Left, S-58 picks up hopper of cement at mixer miles from tower site.
Center, 'copter carries hopper over mountains to building crews. Right, S-58 hovers, drops cement for tower footing.

Consider the dispersal of Minuteman launching sites back and forth-and provide transport for emergency
to remote and inaccessible areas, all of which must be maintenance and routine logistics.
withinabhundred miles of acentral missile base or home Some of these helicopters must have a capactty of
depot. The sites may be miles from the nearest highway. eighteen to twenty persons. Others will be smaller, with
To reach them by surface transportation means new and a capacity of six to eight. The bigger aircraft must operate,
expensive roads must be built. Concealment will be im- with payload, over a 200-mile radius and at altitudes
possible sites will be opened to the threat ofsabotage; of 4,000 to 7,000 feet on ahot day. Specifications are
and the choice of sites will be limited toareasxwhere road less rigid for smaller machines. Both requirements can
construction is possible. be met with off-the-shelf turbine-powered helicopters now

An analogy exists today in the oil industry, where in production.
remote drilling rigs are buried deep in the jungles of Further than this, SAC has been silent but it is watch-
South America and New Guinea. They are operated ing developments with intense interest. Several manu-
profitably through helicopter logistics. Helicopters trans- facturers have design proposals on paper-one has a
port men and materials, carry massive equipment and the mockup-of new flying crane concepts that can serve in
rigs themselves in slings, and help lay the pipelines to the Minuteman or other ballistic missile systems. Sikorsky
get the oil out of the jungle. Division of United Aircraft Corporation this spring started

In the case ofthe missile sites itwouldhepossible, to demonstrate atwin-engine, piston-powered prototype
according to industry experts, to construct the launching designated the S-60. Capacity is six tons. Sikorsky spokes-
platforms, provide maintenance and operating personnel, men say it is technologically feasible to build a crane
and transport complete missiles to and from the launching with acapacity upto fifty tons that can beoperated over
spot-all with rotary-wing transports. Itis presumed that a radius of 100 miles at aspeed of100 knots.
the weapons will be removed periodically from their The Sikorsky crane is the only one now flying in the
launching silos and returned to acentral depot for over- Western World. Russia is known to have one with twice
haul. This could be done with ahelicopter equipped with its lifting capacity. In the Sikorsky version the cockpit
a missile-carrying capsule, able to lower the missile into hangs on one end ofthe cranefuselage with 180-degree
the silo and likewise remove it. visibility. One pilot faces forward, the other to the rear.

There is the additional feature of mobility. Some con- The latter controls the aircraft's winch and can operate
cepts now on the drawing boards call for awide variety it while flying the helicopter. The aircraft now is on a
of possible launching sites to make it possible to shift tour of military installations, demonstrating its capability.
ready weapons from one spot to another according to SAC headquarters, at Offutt AFB, Neb., ison the itinerary.
tactical or strategic requirements. This program would add What has happened in the past few years to bring the
the qualities of easy camouflage and give the potential helicopter to the seeming threshold of maturity? The pri-
enemy aconstant problem oftrying to keep up with a mary answer ispowver. Early helicopters were powered
shifting target. by engines designed for fixed-wing airplanes and adapted

The helicopter industry today realizes that this logistics to rotary wings. The gas turbine, on the other hand, is
concept for missile-launching sites has not been docu- looked upon asan engine especially suited for helicopters.
mented and that the burden of proof rests with the It has reduced the painfully high vibration level, cut noise,
designers and manufacturers. USAF experts say they vastly improved the payload, and simplified structural
agree that the perfect rotary-wing carrier sounds like the problems.
answer to their problems but, so far, there has been no In the case of one helicopter design, the following table
pudding for the eating. Past experience has also been a showsthe gain in payload that is realized\\with a shift
stumbling block for new proposals, to turbine from piston engines:

There are some signs that the Strategic Air Command PAYLOAD
is interested. It has, for example, stated a requirement Piston Turbine
for something under 100 new helicopters during the next RANGE R-2800 T-64
three years for assignment to missile squadrons. They are 100. n. . 6,900 lb. 18,500 lb.
needed to transport personnel from their home bases to 200 n. m. 5,000 lb. 16,500lib.
missile-launching sites-three shifts aday will have to go (Continued on page 48)

AIR FORDCFEMaazine * luly 1959 45



General Electric's AFT fan unit provides

,7,

0 C)

11 j

ANN.A
- - -c4

- -

'I~d)



DESIGN SIMPLICITY
By placing the fan unit aft, General Electric engineers produced a simple
design for advanced turbofan engines. General Electric's turbofan is
built around the same highly reliable, single rotor, variable-stator
compressor gas generator design which has already been proven in
thousands of hours of operational flying by the J79.

Aft of this basic gas generator, a single-stage turbine/fan combination
is added. Addition of the fan assembly, which requires only two bearings,
leaves the gas generator hardware unchanged and its operating charac-
teristics unaffected.

Aft placement of the fan offers these important operating advantages:

* Lower fan blade tip speeds, with thoroughly proven low aspect ratio
transonic blading

* Simplified thrust reversal--one reverser handles both fan and en-
gine exhaust

* High resistance to foreign object damage-rugged single-stage fan
blading has high impact strength, and its aft placement eliminates
the possibility of fan damage causing main engine damage

* Intricate anti-icing system unnecessary-fan structure is warmed
by exhaust gases

* Growth flexibility-fan and gas generator performance can be ad-
vanced independently

Turbofans offer greater fuel economy, bigger payload and longer range.
The aft fan provides these advantages without compromising gas gener-
ator operating characteristics, and placing the fan aft yields the simplest
possible mechanical design. For more information, write to Section
235-36, General Electric Co., Cincinnati 15, Ohio.

Progress /s Our Mosf /mportant Prodef
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APPROACH SETTING

IDLE TO TO FULL
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5.6 SECONDS 2.6
SECONDS

General Electric presents a line of simple, reliable turbofan Tracing shows quick, stall-free throttle response of engine
engines that will deliver excellent, economical performance and fan during operation of a G-E aft fan engine. Aero-
with low maintenance costs. dynamic coupling gives instant, positive, continuous control

of fan speed, without mechanical connection between engine
and fan rotors.



S-60 flying crane is on tour of military installations
showing what it can do. Above, it hoists Army Honest John
surface-to-surface rocket. Two pilots operate new S-60.

Here S-58 completes the transmission tower job it began
by pouring cement for footings (see page 45). Completed
tower section is slung beneath the helicopter by cables.
It will be carefully lowered on a fresh cement footing.

MISSILE LOGISTICS CONTINUED

The second major improvement is concerned with parts, once a horror to every aircraft procurement officer
all-weather capability and stability in flight. Most heli- and depot, can thus be reduced.
copters flying today are grounded at a slight suggestion Not all of these features have been incorporated in all
of poor visibility or ice. The pilot must "fly" the aircraft existing helicopters, but they are available. In the case
every moment it is off the ground, working with both of the Air Force, particularly for the SAC missile logistics
feet and both hands, and at times doing more than one mission, there remains considerable skepticism.
thing with each hand. Against a background of poor experience with yester-

The Navy's requirement for all-weather capability and day's rotary wings, USAF senior officers can point to a
stability in hovering for the antisubmarine warfare mission number of stumbling blocks. They need a system that is
has led to vast advances in these areas. There are now in ready to go under any and all circumstances. "We need
production helicopters capable of day or night flight under equipment," one officer said, "that's as fool-proof as the
instrument conditions. This is made possible by radars jeep." And he added: "Industry now says that they can
which measure accurately both ground speed and altitude, do it, but they have to show us."
automatic engine RPM controls, and an automatic "hover Missile launching sites, for example, may be located
coupler." The latter uses radar to determine ground motion. in cold, mountainous areas in the north. The terrainmay
It enables the pilot to place the helicopter on automatic be peaked and the only possible landing spot a clearing
control at two hundred feet altitude and eighty knots air- barely bigger than the helicopter itself. Finding this spot
speed and automatically come to zero ground speed and in zero visibility is tougher than finding the bigger area
hover at fifty feet altitude over a preselected spot. Auto- to drop a sonar device into the sea for an ASW mission.
matic stabilization equipment also is being provided. This How, for example, will a pilot find a pinpoint landing
is an electronic device that relieves the pilot of much of area at 7,000 feet, under a cloud and hampered by tricky
his job and eliminates the constant adjustments needed on winds? Clearly, some kind of electronic aid will be needed
more conventional helicopters. It provides complete "hands- on the ground, and the airborne equipment must set a
off" stability, holding the aircraft at the specified altitude new record for helicopter reliability.
and heading and preventing rolling and pitching. It differs USAF friends of the helicopter, and there are many of
from an automatic pilot in that it operates during manual them, feel strongly that a new research and development
flight, from takeoff to landing. effort will be necessary. To get this, they feel, the industry

A third major development, and one that will appeal must show that the new system, as compared with that of
strongly to veteran military operators, is seen in the long moving things over the ground, is reasonable, and this
list of structural improvements that will improve the econ- reasonable price must be tied to equipment with uire-
omv and availability of rotary-wing aircraft. To begin stricted capability.
with, component lifeof such delicate or hard-working parts What does the industry say? It offers examples of how
as transmissions and rotor blades has been increased. the helicopter is saving time and money-in operations
Better durability brings greater reliability as a natural such as the laying of power-line poles across rugged and
by-product and slashes the burden on the maintenance forbidding terrain and exploitation of natural resources.
crews. It also cuts the spare parts requirement far below The similarity between power-line poles and ballistic
the level needed in the recent past. Blades no longer need missiles may seem remote, but in terms of logistic economy
to be replaced in balanced sets. They are now all metal, they are brought into close proximity. USAF must do its
and single blades can be replaced in the field. Overhauls, job as cheaply as possible and with maximum security.
once needed each four hundred hours, are now required The helicopter may be headed for a new evaluation as a
only every 1,000 or 1,200 hours. The supply of spare workhorse of the ballistic missile weapon system.-END
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From the Editors...

NOT LONG ago, a distinguished British scien- stuff of the universe has always existed, that stars

tist, A. C. B. Lovell, gave a series of im- which die or disintegrate are replaced by new

portant lectures on the present state of astronomy lumpings together of matter, that time always was

over the BBC. These lectures, now published by and always will be.

Harper & Brothers in a slim volume of few more Proof of either of these two basic theories, Pro-

than 100 pages, posed, in terms understandable to fessor Lovell says, could have tremendous impact

the layman, the vast question of the origin of our on the basic religious beliefs of man, particularly

universe and suggested that, with the great new Western man, whose culture is imbued with be-

astronomical tools becoming available, we may lief in a Creator. If science should demonstrate the

well be on the verge of getting a definitive answer second "no beginning" theory, he suggests that

to that ultimate inquiry. strong effects on present religious attitudes might

Professor Lovell, who is one of the world's develop. On the other hand, if the "primeval atom"

leading radio-astronomers, says that one of the theory were demonstrated, the idea of God would

two dominant theories of cosmology now current be greatly strengthened.

may be proved. One of these suggests that time Heady stuff, and significant. We feel privileged

and space had a beginning in the expansion of this month to publish excerpts from Professor

a great "primeval atom." The other says that the Lovell's important new book.
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and space is yet suggested, except perhaps in the
minds of the most orthodox budget worshippers

SPACE STORY worrying themselves that the flood of funds going

STAYS ON PAGE ONE into astronautics these days is nothing more than
a form of Soviet blackmail designed to break our
American bank.

Take sex. A significant biological experiment,
or rather, two experiments, were performed dur-
ing the recent successful Able and Baker monkey
flight in the Jupiter nose cone. A set of vials, con-
taining prefertilized sea urchin eggs, made the trip
along with the monkeys. One experiment was de-V IO N K E Y S . signed to answer the question: Will normal gesta-
tion occur in the space environment under con-
ditions of radiation bombardment, extreme vibra-
tion, and weightlessness? The eggs came home,A N D JYstill growing. Apparent success.

Even more intriguing was the collateral experi-
ment. Ingeniously, another set of sea urchin eggs
was triggered to unite with male sperm. This effort

WILLIAM LVAJ'ITT was designed to answer the question: Can normal
Associate Editor mating processes occur during spaceflight? Un-

fortunately, according to the Army biologists who
planned the experiment, either metal used in the

N THE gentle days before Sputnik, news- triggering device or, possibly, vibration disinte-
paperreaderscouldalwaysexpectpage- grated the to-be-fertilized eggs. But it is a good
onetreatmentofthatinterestingquar- guess the experiment will be tried again.
tet of human activities: sex, sports Or take politics. Able, the little rhesus monkey

politics, and crime. Tothese fourhas nowbee that died, ironically, from the effects of anesthesia
addedic, byd ediors ev here, spurace poa be-n on the operating table, some days after she re-added, byeditors everywhere,space, probablybe- turned safely from her ride in the Jupiter nose
frontier, thisnewest human endeavorhaselements cone, was carefully billed as an American-born
ofthefirst threeactivities mentionedabove.Werc simian. Why? For reasons that are entirely their
ha to nst theactis reltiond bveWeere own business, a large segment of the population ofhappy to note that nocorrelationbetweeniic India is very sensitive about the use of Indian-

born rhesuses for experimental purposes. This has
been a touchy issue for the State Department, and
to provide a domestic source for the monkeys
against the day the Indians give us a flat "no" on
more rhesuses, we are now breeding them here.
Survivor Baker, also a female, is a South Ameri-
can-born squirrel monkey.

On this point, no one seems to care about mice.
- The four mice who rode along in the unsuccess-

ful Discoverer III recovery-from-orbit attempt
made their really quite important sacrifice with
only mild public attention. It's hard to think about
a mouse as much more than a mouse.

Sports, in astronautical terms, are getting solid
news attention these days too. Second only to the
public interest in the family status of the seven

Able and Baker, the simian duo that came home Mercury Astronauts is its fascination with the
safely from their ride in a Jupiter nose cone. Able, "perfect specimen" status, as revealed by the
at left, died during surgery to remove equipment screening tests, of the seven-man team. The Astro-
she caricd!in thlih Bakr i's nIowI retlired. naut picture that got the widest currency in recent
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weeks was the shot of the seven splashing ina programs" to the desired singular "space program"
Navy swimming pool. Doubtless, the newspaper also is clear.
reader who follows the Astronaut story cannot The increasing sums now being budgeted for

help but admire the tremendous combination of space projects must be unnerving to people who

courage and confidence that motivates these seven equate home economics with the affairs of a great
remarkable men. nation beset by steady challenge. There are prob-

The concurrent USAF-NASA X-15 program ably more than a few people in Washington, and

also has great overtones of daring (the sort we all across the country, who wish the Russians would

secretly wish colored our own lives). What man- just go away, so that we could stop spending so
ner of men are people like North American Avia- many dollars on rockets.
tion's Scott Crossfield who make a day-to-day job But there is no turning back, nor should there

of such operations. Crossfield, an articulate gentle- be. In testimony to Congress earlier this year,
man with a keen sense of humor, is reported to T. Keith Glennan, NASA administrator, warned

have remarked that he doubted if his wife had that space planning budgets would in the near
known he was about to make the first free flight future begin to cross over into the billions. The

in the X-15 in early June. It was just another day advance in that direction has already been under-
at the "office." scored by the passage in Congress of the approxi-

That flight, an unpowered five-minute glide to mately $485 million FY '60 NASA budget. That

the ground from seven miles up over the Mojave figure is considerably larger than the NASA

X-15 aerospace vehicle
sweeps in over Mojave
Desert at Edwards AFB,
Calif., before landing after
its first free-glide flight
early last month. This suc-
cessful flight set the stage

for the X-15 test series.

Desert in California, after the cigar-shaped black FY '59 budget, which amounted to approximately
craft was released from a B-52 mother ship, was a $333 million.
giant step in the aerospace craft's progress. What Of the $485 million, some $333 million are
is thought or said in admiration of Crossfield cer- listed by NASA as earmarked for research and de-
tainly applies to men like USAF's Capt. Robert velopment. In some ways, perhaps, we should be
White, expected to make the first go-for-broke thankful for the Russians; they have pushed us
flight beyond the aerodynamically navigable at- onto a road they would really like to travel alone
mosphere and home through the hazardous hot to dazzle the world all by themselves.
reentry phase. Still hobbled as it is by a hesitancy on the

Space, as a new dimension of politics, is, of highest levels to oversee its progress and plan its
course, by now an old story. But probably not execution, the space effort in our country has be-
too many people have the time or the inclination come a daily part of our lives-"page one" be-
to read definitive works on the subject. One such cause it deserves to be, not only for its "human
opus is the recently released report of the Senate interest" but also because it is the chronicle of
Subcommittee on Governmental Organization for our attempt to meet an uncertain future.
Space Activities. This 762-page tome, fraught with
senator-witness dialogue featuring a parade of Air And, of course, with the young heat of summer
Force, Army, Navy, Defense Department, and came the first large-scale shipment of mail by mis-
National Aeronautics and Space Administration sile-the successful delivery of 3,000 letters via
people, is really worth reading for an insight into the Navy Regulus, ship to shore. The obvious but
the strange corridors of science, the military, and still pointed question everybody asked as the item
the government. That everyone is busy on space made page one: Now, if someone could only figure
projects emerges clearly from the hearings. That out how to get the mail across town in less than
no one has yet reduced the broad phrase "space two days.-END
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Are we on the verge of answering the unique universe because there are three unknowns

ultimatequestionaboutouruniverse? in the equations, whereas observationally we have
only two sets of data. The possible types of non-
static universes fall into three main families de-
termined by the various possible combinations of
the sign of the cosmical constant and the space

W he D id Timcurvature. These are: a universe which starts from
a point origin at a finite time in the past and ex-
pands continuously to become infinitely large after

Beg mn? ... O r D id It? an infinite time; a universe whose radius has a cer-
tain finite value at the initial moment of time, and
thence expands to become infinite after an infinite

* * * * * * * * * * * * * * * * * * * * * time; and lastly a universe which expands from

zero radius to a certain maximum and then col-
lapses to zero again, this process of oscillation

A. C. B. LOVELL being capable of indefinite repetition. Within each
From the book, The Individual of these three main categories a large number of

and the Universe possible models can be constructed differing in

various points of detail. . . .
All that I propose to do here is to give some

examples of these evolutionary models, one of
*ANW Eformulate atheoryin terms of which is today believed by many cosmologists to

known physical laws whose predictions describe the past history with some degree of cer-
agree so well with the present observa- tainty. The first example is a solution discovered by
ble universe that we can predict the past the Abbe Lemaitre in 1927 and developed by Ed-

and future? dington.... By introducing [what was called] the
Indeed, when we turn to the cosmological theo- "cosmical constant," Einstein was able to specify

ries which are today seriously considered by a static condition of the universe in which the
astronomers we find a most absorbing state of Newtonian attraction and cosmical repulsion are
affairs. Not one, but several theories can explain in exact balance. However, this equilibrium is un-
from acceptable postulates the present observable stable. If something upsets the balance so that the
state of the universe. These predictions bring us attraction is weakened, then cosmical repulsion
face to face with the ultimate problem of the has the upper hand and an expansion begins. As
origin of the universe in ways which are startlingly the material of the universe separates, the distance
different. . . . between the bodies becomes greater, the attraction

First of all, though, I want to discuss the cos- still further weakens, the cosmical repulsion ever
mological theories which are generally classed as increases, and the expansion becomes faster. On
the evolutionary models of the universe. I think the other hand, if the equilibrium was upset in the
it would be correct to say that these theories, other way so that the forces of attraction became
which are a consequence of Einstein's general superior, then the reverse would occur and the
theory of relativity, are regarded with the most system would contract continuously. Eddington's
favor by the majority of contemporary astrono- view was that in the initial stage the universe con-
mers. . . . sisted of a uniform distribution of protons and

Some years after the introduction of these ideas electrons, by our standards very diffuse. This
the whole situation was altered in dramatic fashion proton-electron gas comprised the entire primeval
by the discovery that the universe was nonstatic universe, which would have had a radius of about
but was expanding. At about the same time the a thousand million light years. At some stage an
Russian mathematician, Friedman, found other event or series of events must have occurred in
solutions of Einstein's equations which predicted this diffuse gas which determined that the universe
either an expanding or contracting universe. In was launched on a career of expansion and not
fact, now it has for long been realized that the contraction. There were many views as to how
equations of general relativity cannot define an this might have happened. Eddington held that

the accumulation of irregularities in the gas started

Small corner of vast universe, great nebula in Orion. the evolutionary tendency. Soon, condensations

Radio astronomy may soon reveal genesis of stars. formed in the gas and those ultimately became
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the galaxies of stars. On these views the present is very small compared with the universe today.
radius of the universe must be about five times With important reservations which I shall deal
that of the initial static primeval universe. with now, this in essence is the fundamental

In the light of modern knowledge this theory concept of Lemaitre's theory; namely, that the uni-
receives little support. The time scale of its evo- verse originated from a dense and small conglom-
lution is too short, and one cannot find a compel- erate which Lemaitre calls the primeval atom. . . .
ling reason why the primeval gas should have been It is in fact necessary to emphasize that the theory
disturbed in such a way as to determine that the does not demand the formation of the galaxies in
universe was launched on a career of expansion the first phase of the expansion. The primeval
rather than contraction. . . . atom contained the entire material of the universe,

Although Eddington remained faithful to this and its density must have been inconceivably high
idea that the universe evolved from the static but -at least a hundred million tons per cubic cen-
unstable Einsteinian universe, the conception was timeter.The initial momentum of the expansion dis-
soon abandoned by Lemaitre himself. For the past persed this material, and after thousands of millions
twenty-five years Lemaitre's name has been asso- of years the conditions applicable to the so-called
ciated with another model whose origin recedes Einsteinian universe would have been reached.
even farther back in time than the static Einstein Then the size of the universe was about a thousand
state. . . . million light years, and the density would have

Perhaps we can most easily visualize this con- been comparable to that with which we are
ception by taking the universe as we see it now familiar on earth. According to Lemaitre, at this
and inquiring quite simply what might have been stage the initial impetus of the expansion was
the situation long ago. The observations of the nearly exhausted and the universe began to settle
distant galaxies show that their light and radio down into the nearly static condition which we
emission is shifted in wave length so that, as re- have previously considered, where the forces of
ceived on the earth, the light is redder and the gravitational attraction and cosmical repulsion
radio waves longer in wave length than those were in balance. The mathematical treatment
which are actually emitted. The interpretation of indicates that the universe must have stayed for
this shift is that we are separating from the galax- a long time in this condition. It is during this phase
ies at a very high speed, and that the speed of that the great clusters of galaxies began to form
recession increases as we move out into space. At from the primeval material. Then the conditions
the limits of present-day observation the speed of of near equilibrium were again upset, the forces of
recession is about thirty-seven thousand miles per cosmical repulsion began to win over those of
second, which is a fifth of the velocity of light. gravitational attraction, and the universe was
The observation which gives us this figure is of a launched on the career of expansion which after
cluster of galaxies in Hydra photographed in the nine thousand million years brought it to the state
two-hundred-inch telescope. . . . which we witness today. . . .

We are now seeing [the Hydra cluster] as it was The processes of the formation and evolution
two thousand million years ago moving away at of the galaxies from this early stage are the subject
a rate of thirty-seven thousand miles a second. of very detailed mathematical treatment. There is,
What is the likely past history of this and all other at present, every reason to believe that a satis-
similar galaxies? Up to a point this question is not factory explanation of the evolution of the universe
too difficult to answer. For example, a minute ago from that condition can be given in terms of the
we were two million miles closer to this cluster known laws of physics. But when we pass on to
than we are now. A year ago we were over a bil- consider the even earlier stages, difficulties and
lion miles closer. If we recede back into history uncertainties appear. How much farther do we
in this manner we realize that the galaxies such as have to go back in time to the condition of the
Hydra which are now almost beyond our view primeval atom? The theory does not determine
must have been very much closer to us in the this with any precision, because the delay which
remote past. In fact, if we proceed in this way, the universe suffered during the equilibrium phase
then we reach a time of about eight or nine thou- when the gaseous clouds were forming into
sand million years ago when all the galaxies must galaxies cannot be specified. One can, however,
have been very close together indeed. Of course, say this-that the explosion or disintegration of
the galaxies themselves have evolved during this the primeval atom must have occurred between
time, but the primeval material from which they twenty thousand million and sixty thousand mil-
were formed must have existed in a space which lion years ago. In other words the period of about
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nine thousand million years ago, when the galaxies evolutionary theory of the origin of the universe
began to form and the present period of expansion is himself in Holy Orders. For him and for all
began, represents a comparatively recent phase in who associate their universe with God, the creation
the history of the universe. . . . of the primeval atom was a divine act outside the

But when we inquire what the primeval atom limits of scientific knowledge and indeed of scien-
was like, how it disintegrated, and by what means tific investigation. . . .
and at what time it was created, we begin to cross On the contrary, those who reject God adopt a
the boundaries of physics into the realms of strictly materialistic attitude to the problem of the
philosophy and theology.. . . creation of the primeval atom. They would argue

If, indeed, the universe began in this way, then that the creation of the primeval material has no
the concepts of space and time with which we explanation within the framework of contemporary
deal originated at some moment between twenty scientific knowledge, but would escape from the
thousand million and sixty thousand million years dilemma by reserving the possibility that science
ago. Time, in the sense of being measured by any will, if given the opportunity of studying these
clock, did not exist before that moment, and space, initial conditions, find a satisfactory solution. Or
in the sense of being measured by any yard- they would evade the problem of a beginning
stick, was contained entirely within the primeval altogether by following a further line of thought
atom..., due to Gamov that the primeval atom was not

In the light of our present knowledge of atomic the beginning, but merely a state of maximum
physics it is possible only to surmise the kind of contraction of a universe which had previously
condition which might have existed at the time of existed for an eternity of time.
the primeval atom. I suggested earlier that the The theory which we have discussed envisages
density of matter in this primeval atom was in- a once-for-all creation in the remote past followed
conceivably high. . . . However, it is possible that by a steady evolution to the present conditions.
the primeval atom was not like this, but that it The alternative to this theory is that the creation
consisted of intense radiation and corpuscular of matter is taking place continuously and that,
rays which formed the primeval gas during the first although stars and galaxies evolve from this basic
phases of the expansion. In fact, it is a funda- material, the universe, when considered as a large-
mental concept of Lemaitre's theory that the cos- scale structure, is in a steady state. We can
mic radiation which we observe today is a relic illustrate this view by considering the future history
of this early state. . . . of the galaxies which are now near the limit of

An alternative picture of the condition of the observation. We are receding at great speed from
primeval atom has been given by Gamov, who these galaxies. In a billion years' time the galaxies
believes that it consisted entirely of high-tempera- will have passed forever from our field of view
ture thermal radiation. . . . On this theory of and other galaxies which are now closer to us will
Gamov all the chemical elements which we deal have moved out to our observable horizon. So
with today must have been formed within the first much is common ground in both the evolutionary
thirty minutes of the life of the universe. and steady-state theories. The sharp distinction

Gamov differs from Lemaitre in other important arises when we compare the picture of the universe
respects. In Lemaitre's theory the force of the within the observable horizon now and in a billion
initial disintegration was exhausted after a few years' time. On the evolutionary theory more and
thousand million years, and the expansion which more galaxies move out of our field of view, and
we witness today came into play only as a result the number of galaxies which we can see with our
of the forces of cosmical repulsion which developed instruments will forever decrease. In other words,
when the galaxies began to form. In Gamov's the average spatial density of the universe is de-
theory the force of the initial explosion was so creasing. On the steady-state theory this is not the
great that the expansion of the universe is attained case. Although individual galaxies recede beyond
without invoking the force of cosmical repulsion. the observable horizon, others are always being
In other words, the beginning in the Gamov theory created to take their place. In a billion years' time
is close to the nine thousand million years which the universe will look to us very much as it does
we deduce by tracing back the history of the now. The individual galaxies will have changed,
galaxies, and there is no protracted period in the but their average spatial density remains the same,
state of diffuse gas with all the major forces because matter is always in creation throughout
balanced as in Lemaitre's theory. all of space. . . .

The most distinguished living exponent of the The implications of this point of view are, of
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course, profound. For example, there cannot have was still in progress compared with the conditions
been a beginning in any scale of time at all. If we in an evolutionary universe. If time and space had
trace back in time the history of the galaxies, [we a beginning, then when the universe was only a
find] they dissolve into gas and then into uncreated few thousand million years old it would be much
matter as they move in toward us, whereas others more compact than it is today. The galaxies would
come into view from beyond the observable hori- be in existence, but they would be packed closer
zon. . . . Indeed, however far we go back in together compared with their spatial density today.

time, there is no stage at which we can say that The spatial density today-by which I mean the
the universe, as a whole, had a beginning. . . . number of galaxies within, say, fifty or a hundred
In the same way that a billion years ago the million light years of the Milky Way--can be
universe would look the same as it does now, so determined by the large telescopes. If we could
in a billion years of future existence the over-all count the number in a similar volume of space
large-scale picture will be unchanged. at a distance of several thousand million light

The future in the evolutionary models is quite years, we should in effect be making a count of the
different. The total content of matter was fixed galaxies as they existed several thousand million
once and for all at the time of creation. The years ago. If creation is still taking place, then in
expansion is thinning out the galaxies, and in a the steady-state theories this number should be the
billion years our view of space would indeed be same as today. If the evolutionary model is correct,
vastly different from what it is today. In some then the spatial density at this distance in time and
variations of the evolutionary theory the process space will be much greater. . . .
of expansion is expected to reverse when the It may well be that only when optical telescopes
spatial density has fallen to a certain value, and can be carried in earth satellites or erected on the
then the contraction of space would bring the moon will it be possible to look back into the past
aging galaxies into view again. But even in such to this extent. Before the advent of such futuristic
variations . . . the ultimate death of the universe enterprises it seems likely that the great radio
seems inescapable, because the energy with which telescopes will give us the answer we require. . . .
the universe was imbued at its creation is relent- The concept of continuous creation also presents
lessly becoming less available. . . . us with another opportunity to make an even more

The conflict between the steady-state and evolu- direct and decisive test. If the theory is correct,
tionary theories is of the very greatest significance then the hydrogen gas which forms the primeval
to cosmology and to human thought. The evolu- material of the galaxies must be in creation at a
tionary theory places the creation of matter at a considerable rate.. . . The presence of this hydro-
definite moment in the remote past, beyond human gen in intergalactic space may well be detectable
investigation. Although the steady-state theory has in the near future by the radio telescopes.
no solution to the problem of the creation of As individuals we must therefore face the pos-
matter, it is important to appreciate that, if this sibility that within the next few years astronomers
theory is correct, then the primeval gas is being may be able to speak with unanimity about the
created now, at this moment, and hence is open to ultimate cosmological problem. Only the materialist
human investigation. . . . can turn aside unmoved by this prospect. For

It seems possible that we may be on the verge others, a settlement of this cosmological issue
of settling by experimental observation which of might mean an affirmation or rejection of deeply
these two principles is correct.. . . For example, embedded philosophical and theological beliefs.
if with our telescopes we could penetrate so far -END
into space that we could see a cluster of galaxies
from which the light had taken nine thousand mil-
lion years to reach us, then it would be possible
to reach a clear decision. For at that time in the
past on the evolutionary theory the clusters of A. C. B. Lovell is Professor of Radio Astronomy
galaxies were only just beginning to form from at England's University of Manchester, and Direc-
the primeval gas. Well, of course, such a straight- tor of the Jodrell Bank Experimental Station,
forward observation is impossible because of the famed for its observatory's space tracking achieve-
limited range of our telescopes. . . . ments. The above article is excerpted with permis-

It is, however, on the verge of the regions of sion from the book The Individual and the Uni-
space and time where the universe would be verse. Copyright @1958, 1959 by A. C. B. Lovell.
expected to be significantly different if creation Published by Harper & Brothers, New York.
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'THEXAATIOXAL SPACEI EFIX)WF I'

THE US ARMY
E US Army, on January 31, 1958,
staked its claim in and capabilities for
the space age with the successful launch- Army space efiort is cen-
ing of the first American satellite, Ex- ered in Ordnance Missile

plorer I. That feat was followed by others, notably Command headed by Ma.
the Pioneer IV probe now in solar orbit, and the Gen. John B. Medaris, left.
recent safe return of monkeys Able and Baker
from a ballistic trajectory flight in the nose cone
of a Jupiter missile.

Today the Army is still in the missile and space That philosophy, expressed often by top Army
business, sharing billing with the Air Force, and officers,amountstotheconvictionthatspaceisa
toalesserdegreetheNavy, new dimension which can aid the Army in its

On the weaponry side, it runs its own show, ground operations on this planet and transport its
performing the research and development and troops to other planets to take and hold ground,
prototype construction of the family of Army mis- if the day and need arises.
siles that range from the antitank Dart to the The Army's missile and space efforts are con-
Redstone and Jupiter IRBMs, plus the now-under- centrated in two areas, Ordnance and the Signal
development Pershing solid-fuel IRBM. For FY Corps, with other technical services feeding in spe-
1960, some $695 million of expenditures for mis- cial capabilities as needed. The lion's share of the
siles are scheduled by the Army. That sum is total effort is concentrated in the Army Ordnance
larger than the Navy figure by approximately $129 Missile Command, commanded by Maj. Gen.
million, and it amounts to just under one-quarter John B. Medaris and headquartered at Huntsville,
of the Air Force figure, which exceeds $22 bil- Ala.
lion. Once-sleepy Huntsville is the Army's missile

Space experiments per se-of a scientific nature and space capital, the heart of the complex. As
or for "far out" military applications-are, on the accompanying chart shows, regular lines of
the other hand, not funded directly by the Army. authority run from Washington to Huntsville and
Rather, they are assigned by the country's two General Medaris. More significantly-special lines
space agencies, the National Aeronautics and of direct and cooperative access run from Hunts-
Space Administration on the civilian side and the ville and the General to Washington.
Advanced Research Projects Agency in the De- As kingpin of the Army's missile-space effort,
partment of Defense. Hence, it is accurate to say General Medaris is somewhat analogous to the Air
that for space projects, as separated from missiles, Force's Ballistic Missile Division Commander,
not a penny is budgeted by the Army. This is true
in the other services also. Under today's ground
rules, NASA or ARPA calls the shots and assigns This is the fifth in SPACE DIGEST's series on
the funds to the services for "pure" space efforts. the National Space Effort. Next month the

To perform the double mission of developing role of the US Navy will be described, and in
military missiles and filling NASA and ARPA September the Air Force's contributions and
orders and assignments, the Army has developed organizationwillbeexamined.Turnpagefor
an organization designed to suit its philosophy of organizational chart of the Army space effort.
the Army role in the new age.
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Operations Logistics Development Development *Oprtin t. Gen. Lt. Gen. * * Dr. Richard
Lt. Gen. Carter B. Arthur G. 0 S. Morris
Mames E. Magruder Trudeau

* Director, Air
* Defense and Chief Signal Chief of
* Special Officer Ordnance

Weapons Maj. Gen. Maj. Gen.
Maj. Gen. Ralph T. John H.

. Dwight E. Nelson Hinrichs
* Beach I I* *

S I Army OrdnanceVarious technical Arssrne
* services of the Command

Army, including MaComan
the Surgeon Gen- J a.
eral, the Engineer ******* Medaris, JohnB.*******************
Corps, the Quar- * M

* termaster Corps, Signal Research Other Signal Commanding
* the Transportation and Corps Field ener
* Corps, and the Development Installations *
* Chemical Corps, Laboratory

also contribute to Ft.Monmouth, * 0 0 0 
t the Army's missile N. J. *

* and space effort, Col. Harold * Army Ballistic Army Rocket and White Sands Jet Propulsion
* and AOMC Com- M. Brown, * Missile Agency Guided Missile Laboratory*** *manding General, Commanding Brig. Gen. Missile Range (NASA)

General Medaris, Officer * John A. Agency Las Cruces, Pasadena, Calif.
has cooperative * Barclay, Brig. Gen. N. M. Dr. William
direct access ar- * Commanding John G. Maj. Gen. H.Pickering,rangements with * General Shinkle, Waldo E. Director

* these services. The Commanding Laidlaw,
* Signal Corps is General Commanding

a also a technical GeGnealeomandn
service, swellas DIRECT AUTHORITY
Ordnance, of which *
ADMC is a com- COOPERATIVE ACCESS Redstone* mand. All the tech-ArenI

* nical services are ****** **** Ase Ala* organized under *Col. eith a SPACE DIGESTchart
* the Deputy Chief * T. O'Keefe, 0iu1 .. 15)of Staff, Logistics. * Commanding

** Officer
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Maj. Gen. 0. J. Ritland. He can -o through
channels" or "around channels" to make special
requests or proposals. When General Medaris is A
wearin his "Pure space"hat, he deals with NASA S

A A
or ARPA. When specific Army missile programs
are involved, he gets directions from the Army
Staff through the Deputy Chief of Staff for Mii-
tary Operations, the office in which future Army
weapon systems needs are planned. Routine re-
search and development supervision over General
Medaris' shop is by the Army staff-level Chief of
Research and Development, and the civilian Direc-
tor of Research and Development. The latter is the
equivalent of an assistant secretary of the Army.

In essence, General Medaris is "space chief of
staff" for the Army and bosses three subsidiaries.

These are the Army Ballistic Missile Agency,
the Army Rocket and Guided Missile Agency,
both headquartered at Redstone Arsenal, and the
White Sands Missile Range at Las Cruces, N. M.
The Jet Propulsion Laboratory of the California
Institute of Technology, located at Pasadena, Above, the Army's Jupiter IRBM, at the launch
now under the control of NASA, is completing pad. At right, the Jupiter-C-powered Pioneer IV
commitments of long standing for the Army. blastoff into solar orbit in March of this year.

ABMA, with a strength of some 6,800, is a
complex of laboratories, manufacturing areas, and designs for such items as techniques for transmis-
test stands devoted to research and development, sion of information from satellites. The Signal
and prototype testing of Army missiles, in ad- Corps planned the cloud-cover experiment for the
dition to training facilities for Air Force personnel Vanguard II weather satellite. According to the
assigned to operate Jupiter missiles. The top Army's recently resigned Director of Research and
planner at ABMA is former German V-2 man, Development, Dr. William H. Martin, the Signal
Dr. Wernher von Braun. Corps uses about fifteen percent of the NASA and

ARGMA complements ABMA and is essen- ARPA funds assigned to the Army. Another five
tially the "materiel command" or the "quarter- percent is split among the other technical serv-
master corps" of General Medaris' operation. It is ices. The remaining eighty percent is in ABMA.
charged with development, procurement, produc- It is difficult to put down exactly the total sum
tion, industrial engineering, and maintenance of of money scheduled for Army expenditure on
parts for the family of Army missiles, as well as "pure space" or "far out" military space applica-
contracting for research and development in the tions assigned by NASA or ARPA. But the most
solid propellant field. There are some 3,200 people recent contract breakdown released by NASA
in ARGMA, approximately half of them indus- showed more than $30 million worth. The con-
try-contractor personnel. tracts were distributed mostly to AOMC. These

White Sands Missile Range, in south-central range from supply of Juno II boosters to an in-
New Mexico, is a 4,000-square-mile area with a flatable sphere satellite. To these sums should be
primary mission of testing intermediate range added the money assigned by ARPA to the Army
rockets and missiles. Some 6,000 civilians and for Army participation in ARPA-sponsored proj-
3,000 military personnel staff the White Sands ects for FY '59, some $57 million, of which
Missile Range. primarily in-house projects amount to more than

The second most important element of the $45 million.
Army's space operations is the Signal Corps, par- In short, the Army is convinced that:
ticularly the Signal Research and Development * Space is here to stay.
Laboratory at Fort Monmouth, N. J. The Signal * The Army is going into space.
Corps specialty is, of course, communication, and It has built an organization it hopes will take it
it feeds into the Army's space efforts studies and there.-END
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ORGANIZING

OUR IILITARY SP4CE EFFORT
LT. GEN. BERNARD A. SClRIEVER

Commander, Air Research and Development Command

gress, we are certain to find many other its opponents. One of the major weaknesses in ourS [OUR space weapon] programs pro- develop or toproduce weapons more rapidly than

things that we can do better and more strategic posture has been our inordinately long
easily in space than we can in the at- lead time."

mosphere or on land or sea. However, based only From a statement in 1958 by A. Blagonarov,
on existing programs and firm requirements, it member of the USSR Academy of Sciences: "It is
appears certain that the 1960s will usher in the easy to see that precisely the time element is the
era in which spacepower will become synonymous decisive factor which should be grasped in the
with peace power. So long as the cold war con- competition with the capitalist countries in the
tinues and so long as the danger of hot war is field of technology."
ever present, the potential of space weapon sys- I know of no agency in the military which has
tems must be exploited fully and expedi- been more aware of the importance of time-of
tiously. . . . beating the clock-than the USAF ballistic mis-

Our timetable is, of course, equally as important sile management complex. Our directive in 1954
to our defense posture as the systems themselves. was, "Achieve an operational ICBM at the earli-
In this connection I should like to insert two est date that technology will permit." We have
quotes: kept our eye on this objective ever since.

From the Rockefeller Report: "A nation can The Von Neumann Committee which in 1954
achieve a basic advantage if it is able either to recommended accelerations of the ICBM program

SPACE WEAPON SYSTEMS FOR
FUTURE MILITARY OPERATIONS

OFFENSIVE WEAPONS Visual Reconnaissance Subsystem

Advanced Strategic Missile Systems Mapping and Charting Subsystem

Manned Strategic Space System SUPPORTINGSYSTEMS

DEFENSIVE WEAPONS Communications Satellite
Environmental Observing and Forecasting

Antimissile Defense System (Early warning System
System

andextensions) Space Navigation System
Satellite Defense System Specialized Test Vehicle
SatelliteInspectionSystem Integrated Ground Acquisition and Tracking
Manned Defensive Space System System

Logistic Support Systems
RECONNAISSANCESYSTEMS Recoverable Boosters (Prime Movers)

Reconnaissance Satellite Weapon System and Maintenance and Resupply
Infrared Subsystem (Alert System) Space Transportation System
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This is best explained by dissccting a weapon
system. A weapon system consists of much more
than the hardware which is developed and tested.
It also consists of the industrial base required for
its production, the operational facilities for its
operation and maintenance, the command and
communications system for its operational con-
trol, the supply and transportation system for its
support, the training facilities and the instructors,
and finally the people organized and trained to
operate and maintain the weapon.

For the ICBM none of these weapon system
elements existed in 1954. The problem, of course,
is lead time, and this varies for each element,
which for some exceeds forty months. For ex-
ample, in both the Atlas and Titan programs, op-
erational and training bases were under construc-
tion prior to the launch of the first test missile.

recognized in their report that technology would Thus, a compressed timetable is made possible by
not be the pacing item, but instead it would be the management concept of concurrency, wherein
organization, management, and administrative pro- each element of the total weapon system is inte-
cedures. In the past few years that have followed, grated into a single plan, program, and budget and
the wisdom of these findings has been proven by is implemented concurrently, consistent with lead-
the test of experience. time requirements. As an example of concurrency

Now the purpose of delving into history is that at work, the Atlas will become operational from
I consider the organizational and management one to three years earlier than had been estimated
concepts which have evolved in the USAF ballistic by the Von Neumann Committee in 1954.
missile program to be pertinent to all military Military space systems, just as ballistic missiles,
weapon systems programs where time is of critical require the establishment of a new operational
importance. Military space systems certainly fall environment. Here, too, literally none of the ele-
into this category. ments of the total weapon system were in exist-

To compress time there are several organiza- ence when current programs were initiated. There-
tional and administrative aspects which are gener- fore, to compress time it will be necessary to adopt
ally obvious, extremely important, and usually the essential principles of the management con-
difficult to realize. These do exist to a high de- cept of concurrency. Our ability to apply a man-

gree in the ballistic missile program. They are: agement concept of concurrency is of some con-
* Clear and vertical decision-making channels cern to me in the USAF with respect to ARPA

on over-all program and policy matters. and NASA, in the area of developer-operator re-
* A high enough priority to obtain adequate lationship.

funds. Equally as important as the concept of concur-
* Complete responsibility and authority for rency in compressing time is the philosophy of

program direction at the operating management weapon system development itself. Here the con-
level. siderations are technological and revolve around

* Highly motivated and competent personnel. the vehicle itself. In short, they concern the state
In addition, there are other and less obvious of the art or technology as related to the timing for

aspects of weapon systems management which re- the initiation of a weapon system development
quire more detailed discussion. program.

First, the weapon systems management concept For example, an all-out ICBM program was
means many things to different people. In the initiated based on the judgment of a group of
ballistic missile program it has two characteristics eminent scientists, headed by Dr. John von Neu-
which are of overriding importance in the race mann, that such a system was technically feasible.
to compress time. First, the concept of concur- None of the elements of the system existed in
rency, which optimizes the developer-operator re- 1954. There was no lightweight, high-yield war-
lationship. head. In fact, no such device had even been tested
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-there existed no nose cone that had reentered plement each other and to ensure that both the
at Mach 24-there existed no guidance system military and civilian potential of space operations
-there existed no suitable rocket powerplant. will be realized to the fullest.
Though none of the major subsystems of an To summarize management considerations, the
ICBM was in existence, there was little doubt in progress which has been made in the accelerated
the minds of Von Neumann's group and other Air Force ballistic missile program strongly sup-
scientists that an ICBM, taking advantage of the ports the management concept which I have out-
thermonuclear breakthrough, was technically fea- lined, namely, concurrency and initiation of weap-
sible. on systems programs based on technical feasibility.

There can be little doubt that the majority of The key factors in my opinion, based on experi-
military space systems must be developed in this ence in reducing the lead time between technical
same manner if we are to compress time. It would feasibility and useful operational systems, from
be costly in time should we adopt a policy of an organizational, management, and administra-
developing the various subsystems and then, once tive standpoint are:
on the shelf, integrate them into a weapon system. * The primary user should be designated as

Weapon system development based on technical the operating service upon initiation of a weapon
feasibility requires that the military do a number system development program and should be as-
of things: signed management control of both development

* Conduct a vigorous research, applied re- and operation of the system;
search, component, and subsystem development * Proper relative priority should be main-
program. tained between military and nonmilitary projects;

* Conduct constant evaluation and analysis * Proper integration and control of military
of the above programs, aided by science and in- and nonmilitary scientific efforts and resources
dustry, to ensure timely initiation of space weapon should be assured;
system development programs. * Mission areas for each of the services should

* Centrally manage and control space weapon be clearly defined;
system programs to ensure effective systems engi- * The service responsible for system develop-
neering, integration, and testing, which is essen- ment should be delegated clear authority and
tial to the intricate technical interface between and should be given the resources necessary to do
among the several subsystems comprising the total the job;
weapon system. * Authority, responsibility, and resources

The ability to apply this philosophy of weapon should be placed by each service at the lowest
system initiation to space vehicles will be compli- operating management level where all factors of
cated if there is an excessive division of subsystem program implementation can be controlled and
development projects among agencies or if there integrated on a concurrent basis;
is not a timely decision as to the military operator. * Administrative channels from the operating
While it is clear that excessive duplication must management agency to the top policy level must
be avoided, the military must continue to conduct be clear, direct, and short;
a vigorous research and development program of * Budget limitations should not be arbitrary.
components and subsystems, as well as basic re- and in the case of space development cannot be
search, if the full potential of military space sys- applied to space as a separate and distinct entity
tems is to be realized on a timely basis. per se.-END

Fortunately the National Space Act-which in
Section 102(b) reads ". . . (including the research
and development necessary to make effective pro-
vision for the defense of the United States)"- Lt. Gen. Bernard A. Schriever, now Commander of
clearly indicates that such was the intent of Con- the Air Force's Air Research and Development
gress. Command, brings a wealth of experience to his

It has been and is the policy of the Air Force new job, gained in his prior post as Commander
to cooperate and develop a close and detailed of the Ballistic Missile Division. This article is
working relationship with NASA. This is now in based on excerpts from the General's testimony
process. There is every reason to believe that with- before the recently completed hearings of the Sen-
in a reasonable time the military and NASA will ate's Subcommittee on Governmental Organiza-
have established the relations to effectively com- tion for Space Activities.
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As the Air Force's basic researchers in the

field of space medicine prepare their expanded

programs in the Aerospace Medical Center

at Brooks AFB, Tex., the physician who heads

the School of Aviation Medicine's Space Medicine

Division reports on the state of the art in

manned space travel plans-problems and pos-

sibilities, and how man must now catch up with

the machines which will take him "out there"

MAN IN
SPACE...
WHERE WE STAND

COL. PAUL A. CAMPBELL

Chief, Space Medicine Division,
School of Aviation Medicine, USAF

f HOSE of us associated with research * His built-in desire to dothat which he has
toward the goal of manned spaceflight been told is impossible.

feel that its eventual accomplishment is How far man will go into space probably (and
inevitable and that its accomplishment here we have all learned to couch our dogmatism

is a logical, rational development in the evolution with "probably") will be found to be limited to

of man and the evolution of the metagalactic some extent at least by:
universe. * The speed of light.

Man has certain attributes, physiological, psy- * The distance which he can travel and return

chological, and sociological, which have resulted in his productive life span. Unless he changes

in rational, step-by-step progress toward space. considerably, he will always wish to return to tell
A few of these are: or write about his feats.

* His natural curiosity which constantly asks * The limits of resupply within reasonable

him what lies beyond the clouds, the blue sky, and time.

the stars. * The amount of radiation which he can be
* His spirit of adventure from which he may exposed to and remain in good health.

gain enjoyment from going places and doing things * The statistical chances of survival, etc.
outside the ordinary. In many cases he enjoys This is all well and good and gives us a frame-

sufficient danger to separate him from the "meek work for the future and feeds fuel to the science-
who shall inherit the earth." fiction writers, but the cold gray dawn of each

* His refusal to be contained by barriers which morning tells us that there is much to be done
restrict him or his activities. before spaceflight in its broader sense can be

* His quest for achievement of which he, his accomplished. We are progressing in a step-by-
family, etc., can be proud, which again sets him step fashion, but at times two steps forward and
apart from his fellow men and improves his ego. one step backward. Our forward steps sometimes
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bring us face to face with a new barrier, such as
the Van Allen-type radiation bands, but new knowl-
edge tempers the old and progress continues. In
[our] time . . . we have seen the oxygen barrier,
the bends barrier, the vapor-pressure barrier, the
sound barrier, the thermal barrier, the ozone bar- 1110
rier, and many others appear for a time to block
the extension of aviation, but each has vanished as
some new breakthrough has shown the means of
traverse.

Progress in each parameter has been exponen-
tial. The pauses produced by barriers have re-
sulted in such short-lived plateaus that when
viewed in the curve of progress of the twentieth
century-fifty-nine years to date-they seem al-
most imperceivable. Aviation through rocketry, its
Newtonian principle of propulsion, its lift pro-
duced by propellant rather than wings, and its V
ability to carry its oxidizer rather than to depend
upon the atmosphere for its breath, now gives
us the means for penetrating the atmospheric of 126,200 feet. But when placed within the
barrier. Where machine can go, man wishes to go framework of hardware achievement, it does not
and will discover, invent, or improvise the means. look so good. The man/machine gap is tremen-

But again to get back to our earth-bound labora- dous and is lengthening by the month.
tories and our mundane existence, let us have a Let us now look at another parameter-that of
look at where we stand today and point out a few speed-because as we all know man cannot orbit
of the more serious problems which slow progress until he reaches a speed of some 18,000 miles per
toward spaceflight and require integrated, con- hour and cannot escape the earth's gravitational
centrated effort. Let us do a little curve watching tentacles until his velocity has reached some 25,-
before we look into the crystal ball. 000 miles per hour. First, let us examine man's

Man and machine have been in a more or less speed achievements plotted chronologically. It
continuous race to outdo one another since the ends with Mel Apt's fatal flight [also in the X-2]
advent of aviation. At times man, through ad- reaching about 2,148 miles per hour. Again we
vancements of the state of the art of protective have an exponential curve and man appears to be
devices and measures, has been in the lead and doing just fine. But again, when viewed within the
could go where the machine could not take him. framework of hardware achievement, it does not
At times the machine has been in the lead and has look very good, and again we see a tremendous
been able to go places and do things in which man/machine gap.
man could not participate. Now why has this gap lengthened so much in

Until two or three years ago the race between the past few years. I think we can point to one
the aviation designers and engineers on the one situation-a comparison of resources-scientists
hand and the flight surgeons, aviation biologists, and facilities-a comparison between the hard-
and human factors groups on the other hand has ware development area and the human factors de-
been nip and tuck. But in these past two or three velopment area. Whereas there are several thou-
years the situation has suddenly changed, and the sand scientists and facilities in hardware research,
machine capability has advanced far beyond man's design, and production, there are still only a few
capability. Let us look at two parameters to see in space medicine, space biology, human factors,
where we stand. and related disciplines, and this is taking its toll

Manned altitude, or, as we must now say, dis- in terms of integrated progress toward manned
tance outward, achievement has been one para- spaceflight.
meter which has been carefully watched since the The space concept is a relatively new one
Wright brothers' first flight. . . . The curve is ex- and is interdisciplinary throughout. Consequently,
ponential and looks good when viewed on the training for those who wish to participate simply
proper chronological base line. It ended with does not exist except in the in-house, or on-the-
Kincheloe's flight [in the Bell X-2] to an altitude job, categories. Programs for training require the
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wedding of diverse disciplines such as astronomy travel into the deeper reaches of space, polar
and biology, astrophysics and ecology, logistics launching, to avoid the Van Allen bands, would

and ecology. As an example, may I point to the require an exit passage almost identical with the

organizational chart of our own Space Medicine path or entrance corridor of the maximum con-

Division at the School of Aviation Medicine, centration of incoming heavy primaries. Again
USAF, to illustrate: in the type of space travel of the relatively near

future, orbiting within these bounds for short
SPACE MEDICINE DIVISION periods seems feasible.

1. Bioastronautics Indoctrination Weightlessness: This is another huge question
Utilization of the Energies 3. Biogravies mark as our simulation capability through the

ProteconAgainst Energies BiodynamiSub "G" use of parabolic flight patterns still remains under
of Space Acceleration something of the order of sixty seconds. We can-

Extraterrestrial and Cosmic Deceleration notevenguessastotheeffectsofseveralhoursor
Radiation Tangential Acceleration

.ialson Reaction Control several days of zero G. Several of us are of the

EcologicalSystems 4. Bioastrophysics opinion, however, that an even greater problem is
Components Instrumentation for the engineers to provide an absolutely stable
Ecologistics Design
Synecology Maintenance platform which will not produce some tangential
Psychological Reactions Weight and Capacity G due to rotation or tumbling. Weightlessness is
Selection Reduction .
Training Reentry possibly the lesser of the two evils.

Closed ecological systems: For space travel of
The wedding of the disciplines here is self-evi- short duration such as a few circuits of the earth

dent. closed-loop ecological systems are unnecessary,
MayInowemphasizethattheprimarybiolog- but for long flights involving months such a system

ical problem of manned spaceflight at this time lies is an absolute requirement as resupply will be
in the production of people trained in the required very difficult and the logistics will be exorbitant.
interdisciplinary techniques and with imagination, Human logistics of spaceflight other than resup-
who in turn can help produce solutions to the ply require capacity reduction through miniatur-
many complex problems which plague us. ization, the conservation of everything, recycling,

Let us now have a look at some of the other and reutilization wherever possible. There is much
problems in the production of a reliable manned to be done here and it must be done as the weight
space system and see where we stand today: costs, in terms of fuel and structure required for

The problem of reentry is very serious as it getting each pound of man, oxygen, food, con-
involves relatively rapid slowdown from speeds tainers, fluid, protective gear, etc. [into space], are
(in the neighborhood of 18,000 miles per hour if very high.
orbiting or some 25,000 miles per hour if in Escape from a space vehicle in the event of
escape ellipse) to zero miles per hour. If we take accident, recovery, and survival present huge
the example of the orbiting vehicle, the magnitude problem areas. The problems have been analyzed.
of the total energies is some 19,000,000 foot The answer probably lies in constant improve-
pounds per pound of orbiting mass. Thus, ap- ment of the reliability of the primary vehicle.-
proximately 24,000 BTUs per pound of orbiting END

mass must be dissipated in a relatively short pe-
riod of time. For comparison, the energy con-
tained in a gallon of gasoline is about 21,000
BTUs per pound. During the same period high G
loads approaching man's tolerance limits will Colonel Campbell is a pioneer in the aeromedical
have to be sustained. Project Mercury, the first field, having twice served as Director of Research
orbiting manned spacecraft, will have to meet at the School of Aviation Medicine and more re-
these requirements. Its engineers say it can be cently as special assistant to the commander of the
done. Air Force Ofice of Scientific Research. This article

Radiation: Orbiting beneath the Van Allen is condensed from a presentation to the Fed-
bands, yet remaining above the levels of appre- eration of American Societies for Experimental
ciable atmospheric drag, is possible. This requires Biology in April 1959. It reflects the author's per-
an almost circular orbit between the altitudes of sonal views and is not to be construed as a state-
something like 140 miles and 400 miles. For ment of official US Air Force policy.

SPACE DIGEST / JULY 1959 67



HERE are two rather basic points which
we might keep in mind in any discus-
sion of space technology. The first has
to do with the importance of civilian

interplay and cooperation in space exploration.
There is a perfect analogy for the separate devel-
opment of civilian and military space programs
in the historically separate development of our
commercial air transportation system in parallel
with the evolution of military aviation. During this INECONOMICS
initial period, the hardware of military and civilian
space programs is largely common, and thereforeC, tn T. F. WALKOWICZ
the administrative problems arising in connection
with the use of the same hardware and facilities
for separate purposes tend to be vexing. These
problems, however, should not cause us to lose
sight of the basically diverse aims of civilian and
military space programs, each of which are of suf-
ficient importance to demand their own separate
organizational treatment.

At this point, no man would dare predict with
certainty that the "civilian" aims of space explora-
tion would prove to be more important than the
"military" aims, or vice versa. Not only are both
programs important in their own right, but their
importance calls for the highest degree of coop-
eration and understanding among civilian and
military scientists. The history of American weap-
ons development provides very little justification
for either group to take "potshots" at the other. If
we have learned anything in weapons development
since the end of World War II, it is that neither
civilian scientists nor military men involved in
weapons development have a corner on wisdom
when it comes to predicting the future. people-various creeds, languages, customs, but

The second basic point which is worth keeping just people, bound together by a common need to
in mind is simply this: Is there a real future in labor in the sweat of their brows for their daily
spaceflight?. . . bread, and united spiritually by a common urge to

It is customary to expect that new science and remain free of tyranny, whatever its present form
new discoveries will inevitably lead, if properly may be.
used, to prospects for a brighter, better future In our hopes for the future of spaceflight, shall
for mankind. Previous discoverers, however, have future history disappoint us, as it did Columbus?
been fooled in this respect. Columbus, for ex- Will we encounter a benign environment in space,
ample, in his studies of geography before setting with only readily understood physical forces to
sail for the new world, wrote: "Beyond the Tropic contend with, as we dash about from one planet
of Capricorn . . . is the highest and noblest part to another? Or, will we find the environment in
of the world . . . Paradise on Earth," and he wrote space hostile and the forces encountered partially
further of ". . . the cardinal extremities of the beyond present human understanding?
world, where days last six months. There live the More important, can it be that man's initial
happiest peoples, who only die of weariness of encounters with the cosmic might induce an at
living." first imperceptible mutation through which the

History has shown that Columbus was over- good Lord begins gradually to return unto Him-
hopeful. There is no "Paradise on Earth," there self that free will and intelligence which have set
are no "happiest peoples." Rather, there are just man apart from the animals, and with which man
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has so tried the good Lord's patience down The Post Office Departmenthas traditionally
through the ages? provided economic support for newly developing

However unacceptable this thought may be on forms of transportation. Dr. Hal Ritchey, one of

the surface, I submit that there is room for its the Directors of the American Rocket Society and
thoughtful consideration in the depths of any my colleague in the Thiokol Chemical Corpora-

open mind. tion, has roughly estimated $25 as the cost of an

With this background, let us consider briefly "airmail" stamp to the moon. Considering the
some of the economic implications of space- mileage involved, this is only some three times the

flight.. . . cost of a domestic airmail stamp, which is about

Consider first the individual, the explorer or seven cents per 2,000 miles.
discoverer. A few centuries ago discovery was a Now, Dr. Ritchey uses solid fuel and assumes

good business. For example, Columbus' demands, no recovery of the metal components of the rock-

granted by the King and Queen of Spain before he ets. By switching to liquid fuel and assuming re-
set sail, were: That he should be honored and covery of metal components and their amortiza-

armed as a Knight with Golden Spurs; that he tion over a four-year period, we come up with a

should be granted the title of Grand Admiral of cost of only fifty cents for an airmail stamp to the

the Ocean Sea; that he be perpetual Viceroy and moon! Thus, the intrepid crew members of the

Governor of all islands and terra firma discovered; first manned rocket which reaches the moon need

that he have one-tenth of all income from all goods not worry about being out of touch with home.

bought, exchanged, found, or conquered within The cost of a love letter will be within easy reach,

the limits of his Admiralty; and that he have the if only the Post Office Department moves prompt-

right to contribute one-eighth to the expenses of ly, in its fine tradition, to set the service up.

every expedition to the newly discovered lands and It's hard to visualize flight in rocket-type
to derive one-eighth of the profit. vehicles competing with conventional air trans-

What would happen today? In the USSR the portation, if for no reason other than that there

"discoverer" of a planet, returning from his initial wouldn't be time to drink a free martini in a

voyage through space, would be made a Hero of rocket, even if one could drink it.
the Soviet Union and given a dacha, plus enough However, let's look at the economics of an

rubles, vodka, and caviar to live like a king for- 8,000-mile flight in a rocket plane, where a pas-
ever after. In the US our "discoverer" would get senger might be willing to "go dry" and accept
a ticker-tape parade, following which he would other "incidental discomforts" for the duration of

probably be advised that his life insurance had the less-than-one-hour trip. A liquid-fueled rocket

been canceled and that the paymaster was with- weighing some 300,000 pounds, might carry, say,
holding his flight pay until such time as Congress seven people on such a trip. Again using recovery

and the Comptroller General ruled on the matter. of metal components (especially the passenger
Although this comparison obviously is over- capsule!), four-year amortization, and one round-

drawn, it carries an important point. Those na- trip per day, the direct operating costs amount to
tions which still believe in free enterprise seem to roughly twenty cents per seat mile, not including

be losing their capacity to reward generously those insurance!
who exhibit initiative and daring. By way of comparison, the luxury steamship

In this country, for example, since the end of fares run between twenty-five and fifty cents per
World War II it has been uncomfortable, and at passenger mile, not including the bar bill, of
times impossible, for anyone in government to course.
speak openly about spaceflight. In a very imaginative study (done, incidental-

We should have had, instead-long ago, by Act ly, well over two years ago) Robert Cornog of

of Congress-a gold medal and a million-dollar the Thompson Ramo Wooldridge firm projects
tax-free prize waiting for the return of the first
successful expedition to the moon. )<

Well, let's assume that-sooner or later-
spacefight becomes a reality. Its heroes, the dis-
coverers, if they be American, go off to the poor-
house for their reward, but spaceflight is now
available-for those who can afford it. What
about Space Mail and the Space Traveler?
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rocket airplane seat-mile costs that are coinpa- and, at the present moment-as it has been ever
rable with those of the new commercial jets. The since the end of World War 11-the course of
rocket airplane earns more per dollar invested, future history appears very uncertain.
because it travels at about 5,000 mph, compared But what can spaceflight contribute to the
to 500-plus mph for jets. avoidance of human catastrophe? In fact, it has

These terrestrial rocket flights are interesting, much to contribute.
because the difference between an 8,000-mile There are two big and primary dangers to peace
rocket and a moon rocket is technically not very in the world today:
great. For example, using roughly our same basic First, there is the amassment by nations of
rocket on a one-trip-every-three-days basis, a trip weapons of surprise mass destruction, with the
to the moon would involve a direct cost of only growing risks of accidental war and a cataclysm
two cents per seat mile, or $5,000 one-way. This which neither East nor West wants;
might surely be within the reach of some honey- Second, there is the creation of artificial bar-
mooners, except for the complications of the two- riers between peoples for the sole purpose of
day trip. making people responsive to the propaganda of

All of these figures assume the existence of the state.
alunar rocket station. On the very first "voyage In this age, when man at last has the means to
of discovery" these costs go up by a factor of destroy man, two considerations should dominate
about twenty, because of the extra weight of the the thinking of statesmen:
rocket, fuel, etc., required to get the "first trip" Can the world accept the risk of not knowing
back to earth (before refueling facilities and bases the total capacity of any nation for inflicting mass
are established on the moon). destruction by surprise on the rest of the world?

With the advent of spaceflight, certain types Can the world permit any nation to quarantine
of industries are coming into their own: Principal its peoples from receipt of accurate information
among these are the rocket engine and fuel com- about the real state of affairs in the rest of the
panies, the "sophisticated instrumentation" (i.e., world?
automatic guidance) companies, and geophysics The answer to both of these questions is, in
(or space environment) groups. my humble judgment, a loud and resounding

Quite apart from direct participation in the NO. Furthermore, I believe that the techniques
space program, the prudent investor should look associated with spacefight can be used to imple-
for signs of a company's commercial application ment "NO" answers to these questions.
of its "space ideas." For example, missile inertial If the statesmen and scientists of the free world
navigation is bound to be applied first to com- have the vision and courage to use the arts of
mercial aircraft and, eventually, perhaps even to spaceflight to help implement arms control and
automobiles. Imagine having a car in which your to help eliminate artificial barriers to communica-
wife can't get lost! tion between peoples, we may all, the burden of

As another example, the graphic data proc- arms having been eased, yet find the economic
essing systems needed to make use of the large means, first, to eliminate a lot of unnecessary
volumes of data gathered by a satellite will inevit- human misery here on earth and then, under God,
ably lead to the creation of a new industry, just in a constructive, cooperative human endeavor,
as the "invention" of digital data processing to make our way to the stars.-END
created today's electronic computer industry.

These achievements mean two things: First,
the creation of a giant, new "space industry";
and, second, the advent of a host of new products
and companies applying the new knowledge and Alongtime student of the impact of science and
new technologies of the space industry to every technology on economics and politics, Mr. Wal-
facet of human life. This second aspect, i.e., the kowicz is a member of the staff of Laurance S.
commercial by-product of space exploration, can Rockefeller in New York City. A veteran of tech-
today be only dimly perceived, and yet it is most nical assignments in the Air Force, the author
apt to be the largest by far. holds a doctorate in aeronautical engineering from

What about world society as a whole? The the Massachusetts Institute of Technology. The
economic impact of spaceflight on the world de- material above is condensed from his presentation
pends, naturally, on the course of future history to the American Rocket Society in March 1959.
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Space age research gets a new headquarters-One of the largest and best-equipped research

facilities in the nation is the new 16-million-dollar Avco Research Center at Wilmington, Massachusetts. Here,

research and development in space age technology is already being conducted in areas ranging from missile

re-entry to satellite design. From work such as this-and equally important work at the nearby Avco Research

Laboratory-will come further contributions to national security and the conquest of space.

AVCO MAKES THINGS BETTER FOR AMERICA /AVCO CORPORATION /750 THIRD AVENUE, NEW YORK 17, N.Y
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HE MARKET for space-exploration ve-
hicles at present looks much like that
for laboratory equipment. There will be
a slow but continuing demand for a

wide variety of tried and true components to be
fitted together as the need arises. Manufacturers
should find a selective market for everything from
boosters with millions of pounds of thrust to mini-
ature control systems with ounces of thrust. The
assembly of these parts into complete vehicles and
the conduct of actual experiments appear best
suited to research organizations which can provide
the required breadth of scientific and engineering
background.

There is another [market] which is quite unpre-
dictable at the moment. This is the market for
space military systems. There is an obvious mili-
tary requirement for reconnaissance and commu-
nication satellites. The technology of such systems

for Space Vehicles
N I R1, F 'V 1.. f -1 T<Lh 1

is now quite well understood, and their implemen- space-exploration equipment with its demands for
tation is largely a question of details. However, available, versatile, and reliable components. Be-
farther in the future, there are possibilities for all sides an insatiable demand for increased perform-
manner of exotic, deep-space weapon systems. At ance, this market will show a preference for equip-
present, it is not at all clear what the requirements ment thoroughly tested through previous use.
for such systems might be or how to achieve them. These two markets are quite different in their re-
Much of this uncertainty stems from our frag- quirements. Organizations seeking to enter the
mentary knowledge of what to expect in space "space business" will do well to remember whether
and how to operate there. Space-exploration ef- they are competing in the new or the used space-
forts by the armed services are an important part vehicle market.-END
of learning to operate effectively in this environ-
ment should the need ever arise. Supplying the
needs of operational military space systems may
turn out to be an important market, but it is very
difficult to predict its nature just now.

One over-all conclusion that can be drawn about Warren H. Amster is a member of the senior stafy
the market for space vehicles is that there appear of Space Technology Laboratories and is engaged
to be two kinds of markets, with the possibility of in design studies for space vehicles. His article
a third. One sure market is for ballistic missiles is reprinted from the December 1958 issue of
with an emphasis on development of special equip- SC Engineer, published by the University of
ment and the need for operating convenience. The Southern California. It is reprinted with permis-
periodic introduction of new missiles, followed by sion of that publication, and with permission of
extensive production, is similar to model changes Space Technology Laboratories, copyright holders,
in the automobile industry. Another market is for and of the author.
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what is
.0

A candle in a dark room?

Transverse and/or Visible electro-
magnetic waves?

A universal constant?

How many wave lengths in a photon?

Is light affected by gravity?

A full appreciation of light and all
its phenomena is essential to the
successful completion of our energy
conversion mission.

We use this knowledge constantly-
as, for example, in our recent devel-
opment of a photo-voltaic conversion
system and a mechanical-optical
system to convert light energy to
electrical energy.

To aid us in our inquiries we call
on the talents of General Motors
Corporation, its Divisions and other
individuals and organizations. By
applying this systems engineering
concept to new research projects
we increase the effectiveness with
which we accomplish our mission-
exploring the needs of advanced
propulsion and weapons systems.

Energy conversion is our business

Division of General Motors, Indianapolis, Indian.



Speaking o PACE

Moon Bounce suggested that with huge atom smashers man may re-
late the inner atom with the outer universe, and may

President Eisenhower sent a message to Canadian even discover what is the smallest distance in space.
Prime Minister John G. Diefenbaker via the moon Elementary particle physics, "the heart of modern
last month, a distance of almost half a million physics," according to the report, explores the inter-
miles. The voice recording was bounced off the nal structure of the atom, the nucleus, the protons
moon from the Millstone Hill Radar Observatory and neutrons, and the elementary particles called neu-
in Westford, Mass., and was received at the new trinos, muons, pions, and "strange particles." As the
Prince Albert Radar Laboratory in Prince Albert, report described this exploration of submicroscopic
Saskatchewan, two and seven-tenths seconds later. space, "We are peeling an onion layer by layer, each
The power output of the transmitter was 50,000 layer uncovering in a sense another universe; un-
watts. The signal reflected to Prince Albert was one- expected, complicated, and-as we understand more
thousandth of a millionth of a millionth of a watt. -strangely beautiful."

Success in this relatively new field of communica- The panel's request for construction of a giant
tions opens up a new channel for international ex- atom smasher two miles long was carried forward by
change. The obvious advantages are that the system the President in his announcement, in a speech to a
will be impervious to jamming and to atmospheric
disturbances. The limiting factor is that both the 0
sending and receiving stations must be within sight
of the moon at the same time.

The Prince Albert Radar Laboratory, a joint un-
dertaking of the Canadian Defence Research Board
and ARDC, will be used chiefly to investigate the -A igh-tae-

effects of the aurora borealis on radar detection of
aircraft and missiles. rage quartz

lamps, simulat-

Nose Cone Recovered hmetinr o

A Thor-Able nose cone was recovered by the Air t/ightencloses
Force on May 21, the second to be retrieved aftera aTitanSM-68
full-range test flight. The cone was hurled some
5,000 miles through space and back to an impact '/"<.

area near Ascension Island where it was picked up
by an Air Force recovery team. In addition to the
valuable information yielded by the data capsule,
the missile firing proved a triumph for the radio-
inertial guidance system developed by Bell Labora-
tories for the Titan ICBM. symposium on basic research held in New York by

the National Academy of Sciences, the American

Inner Atom Association for the Advancement of Science, and the
Alfred P. Sloan Foundation, that he would ask Con-

As atomic accelerators explore the subatomic world gress for $100,000,000 to build an accelerator at
and physicists learn more of the phenomena of the Stanford University.
inner atom, it may be necessary to revise our con-
cepts of what time and space actually are. A panel of Radio Astronomy
the President's Science Advisory Committee, headed
by Dr. Emanuel R. Piore, director of research at Dr. Otto Struve will direct the new National Radio
International Business Machines Corporation, has Astronomy Observatory being built at Green Bank,
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SPEAKING OF SPACE

W. Va., by Associated Universities under contract to

the National Science Foundation. Dr. Struve, a native
of Kharkov in the Soviet Ukraine, was director of

Yerkes Observatory of the University of Chicago
and has been Director of the Leuschner Observatory
of the University of California since 1950.

The observatory will have a 140-foot radio tele-

scope and an eighty-five foot Tatel telescope, the lat-
ter scheduled to be in operation by July.

Deep-Sky Wonders

Superb color photographs of nebulae and gal- Dr. Louis N. Ridenour, Dr. George Bogdan Kis-
axies taken by William C. Miller at Mount Wilson Jr., Lockheed vice presi- tiakowskyresearchscien-

dent, missile pioneer, nu- tist at Harvard, has suc-

clear physicist, first Chief ceeded Dr. James R. Kil-

Scientist of the AF, who lian as the President's

diedinWashington,D.C., Special Assistant for
suddenly last month. Science and Technology.

phere and not encounter the same problems-buck-
ling, flutter, etc.-that we have in airplane design."

J. R. Wiggins, executive editor of the Washington
Post, in Washington:

"We have put into the hands of the government the

power to preserve or destroy our country and per-

haps all life on this planet. Therefore it does not seem

presumptuous to suggest that the people should be

Richard E. Horner, Assistant AF Secretary for Re- keptinformedofwhatthegovernmentisplanning

search and Development since 1956, receiving Ex- before it happens."

ceptional Civilian Service Award from AF Secretary RPAmwaukE
Jams H Dogla, i NAA asocateadmnisratr. ARPA, in Milwaukee:

JamesH.Douglas,isNASAassociateadministrator. "The issues we are facing in military space re-

search apply directly to [this] vastly accelerated rate

and Palomar Observatories with the 200-inch Hale of change. The definition of problems of national

reflector and the forty-eight-inch Schmidt reflector defense in scientific and technological contexts re-

will be for sale at the California Institute of Tech- quires, if not a new dimension in our thinking, then

nology Book Store, 1201 East California Street, Pasa- at least a degree of frankness and flexibility in our

dena 4, Calif. Reproductions of six of these appeared thought patterns which might be judged unorthodox.

in the May National Geographic and the April 27 "Support for defense research and development

Life Magazine, showing the spectacular beauty of the . . . ebbed and flowed according to the popular as-

Crab nebula, Andromeda, the Ring in Lyra, Orion, sessment of how serious was any given threat to the

and the Veil in Cygnus, the Swan. Slides, color prints, national security. The military departments, and the

and transparencies will be available for the detailed people, married under common stress, would tend

study of scientists and the aesthetic delight of ama- to separate, if not divorce, as the crisis subsided.

teur sky gazers. "Now these careless love affairs can no longer be

tolerated. They are senseless from the standpoint

Speech Briefs: both of weakening our efforts to maintain concrete
national safety and of ridiculing our attempts to save

Theodore Von Karman, at Cornell University: dollars and cents. When space breakthroughs can

"The problems we have in airplane design we have alter the traditional balance of power in a matter of

also in missile design, and in the design of any other days, the nation must be firmly united, pledged to

air or space vehicle. It would be a miracle if we could readiness to present and future. It cannot afford any

make vehicles for space or vehicles for upper atmos- other posture."
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AA

In the event of attack...we cannot expect more than This lightweight ruggedized environmentally
minutes warning and minutes to retaliate. Heretofore suited platform is ideal for long range air launched
... inertial systems in air-launched missiles required missiles. The unusually low drift rate eliminates the
as much as thirty minutes warm up time before oper- necessity of "trimming" or adjusting the gyro before
ation and an additional amount of time before achiev- each mission.
ing specified accuracy. The new G.E. Platform is More complete details are available on the sys-
designed specifically to give satisfactory perform- tem by contacting Manager-Control Sales, General
ance over a wide range of temperatures in high G Electric Company, Light Military Electronics De-

Send for free environments. partment, Armament and Control Section, Johnson
illustrated brochure It is smaller in size and weight than similar plat- City. N. Y., Dept. 12A.

forms and the following features are indicative of the
performance to be expected:

1. Fully operable within one minute after power is
applied.

2. 20 minutes after -550C start-it achieves accu-
racy as specified. NE A LE CT I

new 3. Ambient temperature -65 0C to + 1000 C.
lightweight

inertial platform 4. Tolerates high acceleration environment.
* i 5. Platform and associated electronics total only LIGHT MILITARY ELECTRONICS DEPARTMENT

55.7 pounds. FRENCH ROAD. UTICA. NEW YORK

A DEPARTMENT IN THE DEFENSE ELECTRONICS DIVISION
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capability must go far beyond the requirements

of hardware design and manufacture. New

experience and facilities are now required in the

increasingly critical launching phase-fromn

ground handling and testing to countdown

and data control.

Martin's Cocoa Division is the first organization

of its kind devoted exclusively to this a

speialized area. Accontplishments have

alreCdU established new operational standards

at Cape Canaveral, one of the two U.S. ports

of embarkation for the major space events

of the decade ahead.

An example of the latest development

in electronic fail-safe launching equipment

is the new Martin Master Operations

Control [MOC] system, which automatically

monitors count-down procedures in the

test fring of research and development-type

TITAN missiles. With equipment such

as this, TITAN launchings have achieved

unheard-of performance reliability.



SPEAKING OF SPACE

Cosmic Ray Balloons
Two of the largest balloons ever

made are to be launched over the
Pacific to study the action and origins
of cosmic rays. As a continuation of
the joint National Science Foundation
-Office of Naval Research Operation
Skyhook, the balloons will be loaded
with hundreds of pounds of photo-
graphic plates to "capture" the cosmic
rays at altitudes of about 120,000 feet.
At these heights the rays can be ob-
served before they collide with atoms
in the earth's upper atmosphere.

Space Lines
Dr. Ludwig G. Lederer, medical

director of Capital Airlines, is the new
president of the Aerospace Medical
Association, formerly the Aero Medi-
cal Association.

The Aerospace Industries Associa-
The Cocoa Division tion, nee Aircraft Industries Associa-

is one of the tion, has formed a Guided Missile
Council to encompass engineering and
guided missile manufacturing.

of The lartin Conpany The Air Force School of Aviation
Medicine will move from Randolph
AFB,T ex.,to Brooks AFB.

NASA has formed a committee to
study the need for an equatorial launch-

MAL.TIMORM E*DENVERc R .ANoo ing range, to advise the NASA ad-
ministrator on the technical aspects
and the nation's need for such a site.

Dr. Joseph V. Charyk, Chief Scien-
tist of the AF since October 1958, has
replaced Richard Horner (see cut,
page 76) as Assistant Secretary of the
AF for Research and Development.

Agenda:

The Tenth International Astronau-
tical Congress will be held in London
from August 28 to September 5. Ad-

A dress inquiries to the Secretary, Brit-
ish Interplanetary Society, 12, Bess-
borough Gardens, London, S.W. 1.

ICAO Meterological Division will
meet in a joint session with the World
Meteorological Organization Commis-
sion for Aeronautical Meteorology in
Montreal, Canada, from September 1

%14 to* ;1 through October 7.
The American Rocket Society's

Solid Propellants Conference will meet
at Princeton University, N. J., Sep-
tember 24 and 25.

-MICHAEL B. MILLER
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Hoffman's Electro-Mechanical Department delivers the extra

measure that counts in precision products
The count-down starts early in precision missilry. To this capacity Hoffman has added the Electro-

Preparation for a successful "shoot" often begins right Mechanical Department to provide a real and ready
here at Hoffman, where many missile components are capability for producing precision electro-mechanical
built with skilled hands, precision tools and the master components such as:
craftsman's pride. This unbeatable combination results
in the extra measure of care and effort which spells de- DIGITALREADOUT GYROS* AIRCRAFT

INSTRUMENTS * ACCELEROMETERS*
pendability...a prime reason why Hoffman has earned NAVIGATIONCOMPUTERS * THRUST
the reputation of a responsible source in the field of INDICATORS * MISSILE COMPONENTS
electronics.

For over 18 years Hoffman has been developing and These are just a few examples of complex precision
producing electronic gear-from underwater to outer products Hoffman can build for you-to your exacting
space-for all departments of the military. specifications or created to meet your requirements.

3oll anElectronics(
I CORPORATION

Digital Readout Gyros HOFFMAN LABORATORIES DIVISION/3740 South Grand Avenue, Los Angeles 7, California
Navigation Computors
Aircraft Instruments Missile Support Equipment . Communications * Solar Power * Electronic Countermeasures

Navigation . Radar * Electro-Mechanical Equipment * Weapons Systems * Field Services

Significant developments at Hoffman have created positions for scientists and engineers of high calibre. Please address inquiries to Vice President, Engineering.



Present-day science education in museums
is perhaps the most basic form of education
there is-education for survival . . .

Telling Science's

Sto ry

( WILLIAM A. BURNS

N TALKING about education and sci- compulsory than are Picasso or Pollack in art or
ence, I am not going to discourse Hindemith in music. The abstract artist will not
learnedly on Pestalozzi, adult curves of necessarily paint a better picture because he knows
learning, or the great need to turn out that the brilliant blue he has just used is a complex

more scientists per year than can the Russians. As coal tar compound and not ground-up star dust.
a worker in a science museum I am aware of, and Science has no more to do with knowing how
interested in, the problems of science and educa- home appliances work or why the stars twinkle
tion, but I am not carried away by them. All mu- than being able to pick out "Chopsticks" on the
seums overlap. All are concerned with science, art, piano has to do with an Isaac Stern performance
history, health, technology-whether the interest of a violin concerto. Science is a state of mind
be in removing a bloodstain from a piece of Co- and a discipline as rigorous in its novitiate as any
lonial lace or in properly lighting a Byzantine monastic order (and as relaxed as an old shoe
mosaic. We might say that all of our museums are afterward).
only departments of a greater museum idea. Education in a science museum must needs be

Science, poorly defined by the dictionary, is liberal. It agrees to the premise that everybody is
any branch of knowledge dealing with a body of not interested in science, just as art museums must
facts or truths arranged systematically and show- agree that everybody is not concerned about art.
ing the operation of general laws. The average But when it comes to the actual survival of man
person thinks he is interested in science. Actually, on this earth, then scientific education takes a defi-
he is interested in gadgets. He can take a vacuum nite stand. It insists, through its museums, that
cleaner apart and put it together again without people be given a basic understanding of the world
knowing anything about vacuums or electric in which they live so that they may continue to
motors. live in it.

Science, like abstract art, is for those who like In a foreword I recently wrote, I said, "A writer
it. Particle physics or paleontology are no more is permitted to quote from his own works without
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first obtaining permission from the author." What behaves as though his generation were to be the
follows I have said and written many, many times last ever to live on this earth; this too could be
in various ways. true.

The ideal natural history museum has been But the science museums are aware of the
dreamed of but will never be built. The ideal urgency of the problems of soil, water, forest,
museum represents, in logical order, the complete mineral, and wildlife conservation, and of the con-
story of the universe, the earth and its inhabitants, servation of man himself. This idea is plain
together with their total relationships to each in their teaching, their labels, their exhibits, and
other. Practical limitations prevent such an insti- their programs for children and for adults. They
tution from becoming a reality, but the vision is are concerned with the interpretation of nature
there. rather than with its mere presentation. The day of

We must begin with astronomy mirroring the the thousand stuffed specimens in one case is gone.
universe, together with the theories of the earth's The scientist-educator knows that man must see
origins. The hardened rocks furnish the materials nature as a whole since he must live as a whole
of geology and the life-forms trapped in that rock being within its framework. Present-day scientific
are the objects of the paleontologist's search. education in our museums is perhaps the most
From fossils we advance to forms that are familiar basic form of education there is--education for
today-living creatures without backbones, in- survival. Its message is uncomplicated, blunt, to
sects, fishes, reptiles, birds, mammals, and man the point. It says, "If you do thus, this will hap-
himself, all against the background of a world of pen. If you continue, this and this will happen to
vegetation. you."

With the growth of man from primitive say- But there is even more to education in the sci-
agery to what we call civilization come changes ence museum. People are presented-not as odd,
in his relation to his surroundings. The first living different, peculiar, with customs or colors that
thing was affected by its environment and affected vary from ours-but as plain human beings whose
it in turn. Man is no exception. He is one of a needs are the same as ours-food, clothing, shel-
species of animals, among which he is no more ter, security, a little privacy, a little love. This is
necessary to the continuance of life on this earth interpreted in terms of our understanding that
than were the dinosaur, the dodo, or the heath these needs are the same as ours, modified only
hen. His very existence in the future may depend by availability of local materials and the limita-
upon his understanding of this fact and of the tions of taste and technology. When our children
world in which he finds himself. can see a Chinese roof with upturned corners as

Man is still a part of nature, although he con- just another good way to keep off the rain, they
trols much on carth. He is still subject to great will not see it as the "inferior" (being different)
basic forces and laws that restrict and restrain creation of a people who must then be "inferior"
him within marked boundaries. A shift in climate to them.
from marine temperate to glacial cold could Thus education in a science museum first
wipe out his traces over a whole continent. A teaches us how to continue to live in this world
movement of the ocean bed could send a tidal by understanding more thoroughly our environ-
wave to destroy coastal towns thousands of miles ment and our relation to it, and second, how to
away. live more effectively and more pleasurably through

Closer to man's fate than great earth changes a better understanding of our terrestrial neighbors
are the difficulties he makes for himself through who share the same environmental perils as do
lack of understanding of the consequences of his we.-END
acts. Because he is the only living organism with £

the powers of reason developed to a relatively high
degree, he engages in thought processes and ac-
tions that create in him needs and desires that Dr. William A. Burns is Assistant to the Director
were not shared by his early ancestors. In satisfy- at New York's Museum of Natural History. He
ing those needs and desires he cuts down whole has written many articles on museology, as well as
forests for his industries. He mines the soil and children's books. This article originally appeared
uses up resources he cannot hope to replace. He in the April 1959 issue of Museum News, and is
waters the desert and makes it bloom, then plows reprinted here with permission of Museum News,
the plains and reaps the dust bowl. Sometimes he and with the permission of the author.
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6UW As

TARGET

The crew of the B-52G starts up the jet engine of the sharp-nosed GAM-77 Hound

Dog missile hung under its wing... gives its inertial autonavigator the location of the target.

On a "for-real" mission, the Hound Dog would leap toward its target at supersonic speed

-very likely a ground-defense center hundreds of miles away. Its guidance system can't be

jammed...can't be decoyed.
Purpose of the GAM-77 air-to-ground jet-powered guided missile is to increase the striking

power of Boeing's B-52. Sling a pair of Hound Dogs under the wings of the new B-52G-and

you have what amounts to a brand-new weapon system.
The GAM-77 program was started in August, 1957. The missile has been put into accelerated

development. It already is in its early flight test phase... will be deployed by 1960.

Weapon system contractor: the Missile Division of North American Aviation.

N
MISSILE DIVISION L, NORTH AMERICAN AVIATION, INC., DOWNEY, CALIFORNIA



THE STORY OF

FLIGHT IS THE
STORY OF POWER

"FIRST FAMILY"

OFTHEJETWORLD

From today's small
turbojet power plants
to the largest. Pratt &
Whitney Aircraft jet
engines are truly the
'firstfamily" of thejet
world.

Here they are, ranging
in power from 3000
to30,000 lbs. thrust,
in trL3 -

No other family of jet
engines has done
more for the overall
advancement of worldV
aviation, both military
and commercial.

POWER ISTHE KEY!
Aviationiiasrimade rapid advances in its brief history. But traditional role of providing dependable power for flight, in

olyin recent vears has mail seriously envisioned the tre- whatever form it maytake. For example,wNe havemadle

nirerdously Inicreasirgspeeds, altitudes iild istanices that significant advances in the fields of nuclear aircraft prpuI-

are inwwithiilreah. Sio)1 , solid rocket comn~ents, andliq{uid hydrogen rocket

The key to this excitigrosect wr. dependable applications. We are also doinginesvwork on even

power in forms or amounts adequate for any needs. newer projects, such as storab~le propellant rockets,aid

In this,,nc era Pratt &Whitney Aircraft is continuing its power for space flight.

PRATT &WHITNEY AIRCRAFT
East Hartford, Connecticut

A division of United Aircraft Corporation



British defense policy is built around
top performance V-bombers. Here
Avro Vulcan leads V-formation. At the
bottom of photograph is a Vickers Val-
iant, at the top a Handley Page Victor.

Defense
Dilemma

Norman Gibbs

RITAIN is still in the midst of a national debate on appeared to be essential. British Governments have on
its defense posture, which is oriented to a "nuclear several occasions argued that Britain would be able to
new look" policy instituted two years ago. British influence the decisions on international affairs of both

armed strength is of vast importance to the free world. America and Russia only if she possessed nuclear arma-
The debate is pertinent to the military issues confronting ments of her own.
our global string of anti-Communist alliances. Several years ago Sir Winston Churchill claimed that

Strengths and weaknesses of the "new look" policy have Britain must manufacture her own thermonuclear bomb
been discussed by growing numbers of British commen- because, in the event of major war, it was possible that
tators in the past two years. These criticisms generally SAC, with enough work of its own to do, would not bomb
have fallen under three heads: those Communist targets of immediate importance to

First, criticism of the reasons which led Britain to Britain; therefore, the latter must be able to do that for
become a member of the "nuclear club," and questioning herself. And, more recently and more significantly, it has
of the military value of the deterrent which has been been argued that, as nuclear weapons and delivery systems
developed or is being planned. become more deadly and destructive, there will be an

Second, criticism of the gaps in Britain's defense pre- increasing reluctance on the part of American Administra-
paredness which, it is argued, have been opened up by the tions to use SAC or American missiles for anything but a
inability to be a nuclear and a conventional military power retaliation against a direct attack on the North American
at the same time. continent. In that case Britain needs her own deterrent to

Third, criticism of what are argued to be the adverse dissuade Russia from supposing that she can threaten
effects of Britain's policy on some of her allies and on the Britain and that America will not use all-out war to protect
general strength of the Western Alliance of which she is her ally. Two very important articles to that effect ap-
a member. peared in the London Times shortly before last Christmas.

The reasons for and value of Britain's own deterrent It would be stupid to dismiss these arguments either
have been stated many times by British Governments. Since because they appear to be "prestige" arguments or because
the end of World War II various reasons for the consistent they appear to imply a lack of faith in America's determi-
view that it is essential for Britain to develop her own nation to keep her promises. Prestige is something which
nuclear capacity have been advanced. The American affects most national as well as individual decisions. We've
Atomic Energy Act-the McMahon Act of 1946-raised a long way to go before nations are internationally minded
barriers against Britain's ability to share in American re- enough nbot to bother with prestige at all. And the fact
search and development, and therefore her own efforts (Continued on page 87)
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the world's
longest
screwdrivb
MOVES JET FUEL TRIMMING
TO COCKPIT

Now only 1 man-instead of 3-trims fuel controls

of all jet engines... faster...with greater accuracy...

without hazard...all by remote control!

Eliminates exposure to dangerous noise and heat

when trimming at the engine.

EXCLUSIVE LEAR REMOTE CONTROL JET ENGINE FUEL TRIMMER SYSTEM

0. 00

HOW IT WORKS
In a matter of seconds, a servo-
adapter combination is clamped
directly to the fuel control on the
engine i adjusted. This servo-
adapter is attached to a remote
controller (usually in the cockpit)
by means of an electrical cable.
Thus one man can make all
idle, military power and water
injection adjustments.

LEAR
ELECTROMECHANICAL DIVISION
Specializing in actuating components
and control systems - electro-
mechanical, hydraulic, pneumatic.
110 lonia Ave. N.W.
Grand Rapids 2, Mich.



BRITAIN'S DEFENSE DILEMMA CONTINUED

is that the more destructive the weapons become, the than Thor, and it will be fired from underground. But it
more reluctance there must be to use them. There is no is still a liquid-fuel missile, and critics already say that
reflection here on America's loyalty or the loyalty of any it will be obsolescent or nearly so by the time it is ready
other nation. for operational use.

On the other hand, there are people in Britain who argue The essential validity of all this criticism stems from the
that the reasons given so far for Britain's determination to fact that, on her own, Britain can only select an occasional
become a nuclear power are inadequate to justify her in item from the weapons of the future and specialize in it.
attempting to provide her own deterrent when, at any Delivery systems, in particular, are becoming very ex-
rate within the Western Alliance as a whole, SAC has pensive. Russia and the United States are big enough and
all along been capable of doing that job without any help. wealthy enough to keep several irons in the fire. At the
This criticism has been made in Parliament and in the present, for example, America can experiment with several
press on several occasions in the last two years. In other varieties of ICBMs, Polaris, and future supersonic types
words, why do the same job twice? of manned bombers. Britain cannot afford to do this. She

The people who make this criticism frequently go on is presently building a nuclear submarine which might
to a further and connected argument. They claim that, well become a Polaris platform. But it is not clear that
even if Britain were justified in attempting to build up Britain will be able to afford to have both a land-based
her own deterrent, nonetheless she isn't capable, on her missile, Blue Streak, and a sea-based missile, Polaris. And
own, of doing the job properly. it is still possible that the two may have to be regarded

At the moment Britain's strategic nuclear power is based as competitors for limited funds.
on the V-bomber force of Valiants, Vulcans, and Victors,
a stockpile of fission weapons which has been growing
since World War II, a stock of thermonuclear weapons
begun only in the last two years, and propelled standoff
bombs now being developed. Public estimates of the con-
templated size of the V-bomber force range from 200 to
250 aircraft. They are basically aircraft of the medium
type, most nearly comparable to the USAF B-47.

The Government claims that the performance of these
aircraft "in speed and altitude, remains unsurpassed by
any bomber aircraft in service in any other country," and
there is no serious reason to doubt the accuracy of that
statement.

On the other hand, it appears that these aircraft are
not dispersed on a worldwide scale as are the aircraft
of the Strategic Air Command. And the British Govern- .rih.
ment, unlike its American counterpart, has normally taken Immense cloud of smoke, steam, spray billows up from the
the view that there will be reasonable warning of any seri- first British atom test explosion in 1952 off Australia.

ous Russian attack. This latter view is taken to imply that
Britain's Bomber Command need not normally be kept at The people who make these criticisms are not pacifists,
short-term readiness. In fact, it is clear that both greater and they are not arguing against nuclear weapons on
dispersal and a greater degree of readiness would be ex- moral and religious grounds. They wish to see Britain in
pensive. The RAF has undoubtedly been improved in particular, and NATO as a whole, well defended with all
both these respects in recent years; but greater efficiency, types of weapons. Their points are that there is no need for
some say the necessary efficiency, is constantly hampered Britain to be a nuclear power in an alliance already suf-
by limits on spending. ficiently strong in this way and that Britain cannot be an

The critics of all this argue that these aircraft and effective nuclear military power on her own, anyway, be-
their bombs do not constitute a genuine deterrent. Britain cause the cost is beyond her resources. And remember
is a very small island. Ten one-megaton bombs could that, apart from the United States, Britain is at present
probably put the whole country out of action. Further, far better able to be a nuclear power than any other nation
200 or so bombers-particularly if concentrated at a vul- in the Western Alliance. Therefore, what is true of Britain
nerable base and thus liable to suffer heavy casualties- is even truer of such countries as France, Germany, and
are not sufficient, except perhaps in optimum conditions, Italy. Western Europe as a whole could develop a sub-
to deal Russia such a crippling blow as to make an attack stantial nuclear capacity of its own in the future, and
on Britain a hopeless gamble in Russian eyes. In such a Britain's contribution could form the basis for it. But this,
one-to-one war, it is argued, the disparity in size between which would be genuine interdependence and not simply
the two nations would be so much to Britain's disadvan- national policy, looks at the moment to be as far off as
tage that Russia's leaders might think the likely damage the moon.
to their own country acceptable. At that point deterrence In addition, it might be noted, there are people in
ceases to exist. This argument is strengthened by the Britain who advocate both the cessation of nuclear tests
fact that, certainly at present and in the near future, and the renunciation by Britain of her existing nuclear
Britain's stock of megaton weapons must inevitably be weapons as an example to the rest of the world. It was
small. people of this persuasion who recently demonstrated

For the missile future Britain is at the moment con- against the setting up of the first Thor sites in the county
structing sites for the American Thor IRBM. But the of East Anglia. But these are persons and groups whose
British Government is developing a British IRBM, Blue influence is not likely to affect either the present Conserva-
Streak, which, if all goes well, should be in operational tive Government or the Labor Opposition, if and when it
use in the early 1960s. Blue Streak is to have a range of comes into power.
2,500 miles. It is claimed to be more reliable and accurate (Continued on following page)
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BRITAIN'S DEFENSE DLE NI~i FM__ __v_ _ _

The second line of criticism against the Government's size of the Army, implicit in Mr. Sandys' defense policy
defense policy, and the one which has been advanced on is, in fact, the correct line for Britain to follow.
several occasions in the London Times, is that the cost Again, as in the first line of criticism already examined,
involved in providing Britain with her own nuclear arma- Britain's problems are common to other NATO powers.
ment has made it impossible to provide proper quantities If a more balanced over-all weapon system is desirable,
of more conventional weapons at the same time. Behind can this possibly be achieved by any of the smaller nations
this criticism lies a now-familiar argument. If nuclear in isolation? Are they not bound to involve themselves in
weapons on both sides of the Iron Curtain have the effect, a far greater degree of interdependence and sharing than
as all hope, of preventing major war by a nuclear stale- at present if reasonably complete defense in all categories
mate, then the Communists are likely to try to achieve is to be achieved?
their purposes (if they use force) in limited wars. If we The final criticism of Britain's defense policy, made
don't want to be forced to use nuclear weapons, and if more often abroad than at home, is that by making Britain
we are not to give way to blackmail, then we must have so openly a member of the nuclear club the Government
sufficient weapons of the conventional type to deal with has drawn an unfortunate and harmful distinction between
the Communists on fairly equal terms. Britain and her allies on the continent of Europe. In

This is how the Times put this view recently: Germany, in the spring of 1957, bitter criticisms were
"If it is conceded that the likeliest threat is the tepid made of Britain's decision to abolish compulsory military

war in all its military aspects, followed possibly by limited service just when Germany was being asked to do the
war, then our defense policy should reflect this by giving opposite. The French are not willing to see themselves
priority to this side of our military preparations. Until we in a position inferior to that of the United Kingdom, and
get our priorities right, we can hardly expect to get the are now making determined efforts to develop their own
deterrent right." military nuclear capacity-no doubt repeating, in the

Defense Minister Duncan Sandys has replied that process, much work already twice done in the United
Britain is well enough equipped with conventional forces States and the United Kingdom.
and weapons. He argues that any limited, conventional In the spring of 1957 the Assembly of the Western
war Britain is likely to be involved in on her own in the European Union (i.e. the Benelux countries, France, the
future will be simply a minor colonial campaign or police Federal Republic of Germany, and Italy) received the
matter. That may be true. Though it is worth remember- report of its committee on "The State of European Se-
ing that, since World War II, "police matters" in the Far curity." This became known as the Fens Report. The
East, Africa, and Cyprus have, on occasion, absorbed report commented adversely on what it feared would
thousands of soldiers. The immediate risk, however, lies be an attempt on the part of the United States to make
elsewhere-in Germany. bilateral pacts with European countries for the supply

The next few months, and probably years, will see of atomic weapons, thus running the risk of treating its
attempts to solve the complicated German problem always European allies differently.
with the risk of war in the background. The British Gov- "We must expect America," said the report, "to trust
ernment, like the American Administration, has for some all the member states of WEU alike." It then went on:
time past argued that any major Russian attack in this "Great Britain is the only European power which is
area, even if the Russians limit themselves to conven- likely to possess megaton bombs (and a V-bomber force
tional forces, must be met with nuclear weapons because capable of delivering them to the target) in the foreseeable
the NATO countries haven't enough ground forces to do future. But this inequality must not be extended to tactical
otherwise. President Eisenhower has recently restated this atomic weapons or guided missiles. Between WEU coun-
policy quite clearly, and there is no good reason to sup- tries no division can be allowed to develop between first-
pose that Prime Minister Macmillan does not agree with class partners having the modern weapons and second-
him. class partners dependent on the first for them."

The British Government (and by no means the British Criticisms of British defense policy underline problems
Government alone) has been reasoning in something of a in this area facing the entire free world. The policy, ob-
vicious circle in these matters for some years. First, it is viously, is not entirely wrong and few of its critics claim so.
said that the democratic nations can't equal the Russians But, at least in Britain, the debate is well joined and
in manpower and must, therefore, compensate by means prominent persons have manned the verbal barricades on
of atomic weapons. Then, when there has been an invest- each side.
ment in atomic weapons, it is argued that it is too ex- Britain is typical of those countries which are still sub-
pensive to go on spending as much on conventional weapons stantial military powers but not in the same class with
as before. In Britain this led, two years ago, to the de- the two giants, America and Russia. Since Britain is mili-
cision to abolish compulsory military service, with the tarily more advanced than any other nation in NATO
consequent decrease, among other things, of British ground except America, what is happening to her today may
forces committed to NATO-an unpopular move, but a happen to France, Germany, and even Italy in the next
tempting precedent for other nations to follow. few years. Each may face a debate on defense similar to

This is a dangerous position to be in. We must have that described here-END
the whole range of nuclear weapons in NATO, and Russia
may compel us to use them by using them herself first. The author, Norman Gibbs, is Chichele
But what is implicit in the Times article quoted above is Professor of the History of War at
the belief that the democratic powers should be capable Oxford University and a Fellow of All
of responding to Communist aggression, at least in the 4. Souls College, Oxford. He has con-
first instance, in conventional terms. This same point of tributed two previous articles on
view was put in forcible terms by former US Secretary of British defense matters to Am FORCE/
State Dean Acheson in the Saturday Evening Post recently. SPACE DICEST: "Britain's Defense
For Britain this raises the doubt of whether the greater Budget" in June 1956 and "Britain's
dependence on nuclear weapons and the greatly reduced New Defense Policy" in June 1957.
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... NEWS IS HAPPENING AT NORTHROP h
Demonstratimg the platform of LiNs - new, Lightw eight
Inertial1Navigation System-is Dr. William F.Blhaus,
Vice President and General Manager of Nortronics.

NORTRONICS REVEALS LINS...
COMPLETE PRECISION INERTIAL NAVIGATION SYSTEM!
A recent demonstration at Nortronics'Guid- missiles, and space vehicles. It is ready now
ance Symposium revealed the most advanced - the latest result of Nortronics' more than
precision inertial guidance system ever as- twelve years of creative research and pro-
sembled. LINs-Lightweight Inertial Naviga- duction in the field of automatic guidance
tion System- includes platform, platform and navigation systems.
electronics, environmental control and com- If you have the need to know more-contact
puter.Total system weight: slightly in excess Nortronics today, regarding LINS for your
of 100 pounds. Equipment volume: less own system requirement. Nortronics'experi-
than three cubic feet. ence offers unique and proven capabilities
Actual working hardware, LINS is a complete, in tailoring the design, development and NORTRONICS
precision system for automatic navigation production of complete and integrated guid- HAWTHORNE, CALIFORNIA
applications to advanced aircraft, drones, ance systems to your requirements. A Division of Northrop Corporation
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Electronic signals that report the truth, the whole truth, and nothing but
. . . wring the best performance from missile systems. By pushing beyond
known capabilities in sensitivity and accuracy, Texas Instruments is producing
"high IQ" systems and equipments for a dozen guided vehicles used in every
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IRBM and ICBM-plus drone sensors and satellite instrumentation. 4 TI
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Navigation * Reconnaissance * Space electronics; and on detector cells, engine instruments, infrared, intercom,
microwave, optics, radar, sonar, telemetry, time standards, timers, transformers and other precision devices.
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he READYROOF RESERVE AND AIR GUARD NEWS

Air Force Reservists, plagued with almost constantly
fluctuating programs and strength levels, are seeking some
way to get a more stabilized program. A separate budget,
similar to that of the Air National Guard, has seemed to
many the best approach.

At its Convention last year in Dallas, the Air Force
Association passed a resolution recommending a separate
budget or, if that was not feasible, the funds for the
Reserve should be clearly identified in the AF budget.

In response to such expressions, the Air Reserve Forces
Policy Committee last winter requested, and the Secretary
of the Air Force approved, establishment of an ad hoc
committee of Reservists to study the need for a separate
budget.

The committee has now met. After hearing some six-
teen witnesses, including Edward L. Wilson of AFA's na-
tional headquarters, the committee strongly recommended
that Reserve funds be identified more clearly, particularly
in the operations andmaintenancearea. The nation's top Air Reserve navigator, Capt. illiam E.

The committee noted that Reserve personnel and con- Naumann, Andrews AFB (left), is congratulated by Maj.
struction funds are already identified. Doing the same in Wilmer F. Kirkwood, who held that honor last year (see text
the O&M area, it stated, would permit full identification below). The decorative young lady is Miss Linda Strawn.
of Air Force Reserve requirements and provide an oppor-
tunity to explain those requirements to review agencies The Committee's twenty-four-page report was endorsed
and to Congress. by the Air Reserve Forces Policy Committee at its May

Seeking further means to solve the problem, the com- meeting and promptly forwarded to the Secretary.
mittee got two striking recommendations from Lt. Gen. 0 0 *
William E. Hall, who has served two tours of duty with Top honors in the third annual Air Force Reserve navi-
the Reserve, first as Assistant Chief of Staff for Reserve gation competition were won by the 8499th Navigation
Forces in the Pentagon, and currently as Commander of Squadron from Long Beach, Calif., with a score of 58.25.
the Continental Air Command. Second was the 8498th from Andrews AFB, Washington,

General Hall's recommendations had to do with both D.C., followed by the 8500th from Hamilton AFB, Calif.
jobs. First, he said, the post of Assistant Chief of Staff for The competition, staged at Ellington AFB, Tex., involved
Reserve Forces, now occupied by Maj. Gen. Richard A. three six-hour, 800-mile flights over the Gulf of Mexico.
Grussendorf, should be upped to Vice Chief of Staff level. Individual honors went to Capt. William E. Naumann
General Grussendorf, he noted, can only "monitor" Re- of the 8498th who emerged as the nation's top Air Reserve
serve aspects of Air Staff activity; a Vice Chief of Staff navigator (see cut), replacing Maj. Wilmer F. Kirkwood
for Reserve Forces could exercise "total control" over such who had won that honor in 1958. In second and third
actions. place, respectively, were Capt. Steven Onysko, 8514th

Second, said General Hall, with a strong Reserve Squadron, Hanscom Field, Mass., and Capt. John T.
representation in the Pentagon it might be feasible to do Maddox, 8507th Squadron, Hensley Field, Tex.
away with the Continental Air Command. * * *

His suggestions were incorporated in the committee's Brig. Gen. Donald J. Strait, Vice Chairman, Air Guard
recommendations to the Secretary of the Air Force. Council, told the House Armed Services Committee on

The ad hoc committee was headed by Brig. Gen. James June 5 that proposed legislation to amend the Reserve Offi-
H. Howard, a Washington engineer who holds a mobiliza- cer Personnel Act was desirable, but he declared that the
tion assignment as Deputy Director of Operational Forces in Administration bill under consideration by the committee
USAF's DCS/Operations. Eight members of the committee, was emasculated by the Bureau of the Budget after it left
including General Howard, are Ready Reservists and the the Department of Defense.
other three are on extended active duty representing Re- The Air Force Association has recommended retention
serve forces viewpoints on the Air Staff. of Reserve officers through the grade of captain or until

The report declared: they complete fourteen years; removal of the "pusher
"Since the Regular Air Force plans for years ahead, the clause"; promotion to unit vacancies notwithstanding num-

committee believes that, the Reserve cannot intelligently ber of nonunit officers by grade; retention of Reserve tech-
plan its program unless it identifies its requirements with nicians until age sixty; retention of Reserve officers who
those of the Regular establishment. This means that the can complete twenty years of federal service prior to attain-
concept of the Reserve mission must be clearly defined, ing age sixty; and retention of doctors, dentists, veterin-
accepted, and understood by the Regular Air Force as arians, and chaplains through the grade of major or twenty-
well as the Reserve. . . . one years.

"A single agency headed by a person fully conversant Chairman L. Mendel Rivers concluded hearings on this
with, and sympathetic to, the Reserve program, holding a legislation on Thursday, June 11.
position in the Air Staff structure with appropriate prestige * * *
and authority, and whose office was properly staffed with Air Force Under Secretary Malcolm McIntyre has re-
officers equally interested in the Air Force Reserve, might jected, at least for the present, a request for an increase
help to generate a better understanding of the objectives of 10,000 in drill pay spaces for the Air Reserve forces.
of the Reserve program." (Continued on following page)
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THE READY ROOM CONTINUED

He felt that such a move would be premature at present, 0 That present legislation which prescribes a different
particularly since the Reserve forces are not yet manned quarters allowance for Reserve component airmen on ac-
to the present 135,000 ceiling. He called further for a tive duty from that of extended-active-duty airmen be
searching reappraisal of over-all Reserve structure and rescinded so that such allowances would be equalized
policy. among Reserve and active airmen of the same grade and

* longevity. Legislation to make this change is now pending
Exercise Dark Cloud/Pine Cone II, in which Air Reserve in the Congress, in HR 3353, 86th Congress. The Air

forces took part, ran into a combination of bad weather Force supports the bill.
and unrealistic ground rules. 0 That organization of "tenant" Air Guard units be

Tactical fighters and reconnaissance aircraft of the Air reviewed to ensure their sufficiency for sustained operation
National Guard flew a fair number of sorties, but few of in event of mobilization. Guard units which are tenants
them were related to the ground phase of the exercise. on USAF bases now operate on a reduced UMD (unit
Wcather frustrated the Air Reserve C-119 crews who were manning document) since USAF provides some support
to have climaxed the two-week exercise with a mammoth services. The committee's concern is that in an emergency
6,000-man paratroop drop. such services might not be available, thus hampering the

During simulated ground warfare the Army was re- Air Guard unit's operations.
luctant to clear the air of its assault helicopters and other 0 That terms of enlistment for Air Guardsmen be made
light aircraft. For safety reasons, therefore, the Air Guard's comparable to those of Air Reservists. Current law restricts
tactical fighters were ordered to maintain a minimum alti- National Guard enlistments to three years initially and to
tude of at least 3,000 feet. During one day's battle the one or three years for reenlistments. The proposed amend-
air support operations center received only three requests ment would authorize any type of enlistment for Air Guard
for close support. For training, TAC fighters shot up the personnel, subject to approval of the Secretary of the Air
air-ground range at Congaree, S.C., and the air-to-air Force, and would align enlistment periods with military
range of Cherry Point, N.C., both well out of the exercise obligations.
area. The next meeting of the committee will be held in

Meanwhile, heavy rains forced postponement first of Washington from October 19-21.
the Air Reserve's dry run on June 2, and then the big * * *
paratroop drop scheduled for June 3. By the time the skies MATS has readied a big push to sign up M-Day Re-
cleared to permit airborne operations on June 5, the mock servists this month. Many openings are available for officers
battle had been called off. Reserve C-119 crews at dis- and airmen.
persed airfields around the Fort Bragg area loaded up the Some positions call for twenty-four or forty-eight four-
paratroop forces, bivouaced with them, dropped them over hour periods with fifteen days active duty per year, others
the Fort Bragg reservation, and headed home. for only fifteen or thirty days active duty annually. Con-

But while it was not a particularly satisfying experience tact units listed at any of the following Air Force bases:
operationally, valuable lessons were gained in administra- 1405th ABW, Scott AFB, Ill.; 1611th ATW, McGuire
tive and tactical planning. Since Pine Cone II was the AFB, N. J.; 1607th ATW, Dover AFB, Del.; 1608th ATW,
forerunner of a much more ambitious joint exercise planned Charleston AFB, S. C., 63d TCW, Donaldson AFB, S. C.;
for 1960, departing Air Reserve Forces personnel could 1501st ATW, Travis AFB, Calif.; 62d TCW, Larson AFB,
sound the familiar cry: "Wait till next year." Wash.; 1360th ABG, Orlando AFB, Fla.; 1705th Air

S* *Transport Gp., McChord AFB, Wash.; ACIC, 2d & Ar-
A recommendation that the Air Reserve forces take on senal, St. Louis, Mo.; and the 1370th Photo Mapping

operation of long-range logistic transport aircraft "when Group, Turner AFB, Ga.
such aircraft can be made available" has been made to The Air National Guard's 115th Tactical Fighter Squad-
the Secretary of the Air Force by the Air Reserve Forces ron of Van Nuys, Calif., has been designated to receive
Policy Committee, which met in Washington, D.C., from the Air Force Association's Outstanding Unit Trophy as
May 4 to 6. the Air Guard's top tactical flying unit for 1958. Com-

In other actions, the Committee recommended: manded by Maj. Charles L. Nelson, Jr., the 115th also won
* That the Assistant Chief of Staff for Reserve forces the Spaatz Trophy, earning 950 out of a possible 1,000

study conditions under which Air Reserve technicians may points on a comprehensive evaluation of its combat readi-
be authorized to wear the uniform while working in tech- ness.
nician status. (Elsewhere it was learned that the Civil The 173d Fighter-Interceptor Squadron of Lincoln,
Service Commission will not object to wearing of the uni- Neb., commanded by Lt. Col. Fred H. Bailey, Jr., was
form by ART personnel provided it is considered "volun- named winner of the Winston P. Wilson Trophy, awarded
tary.") annually by the Night Fighter Association to the Guard's

* That requirements for mobilization assignments be outstanding all-weather squadron. This trophy, named for
stabilized "to avoid a constant change of assignments from the chief of the Air Force Division in the Guard Bureau,
year to year," and that mobilization positions be estab- is donated by the Lockheed, North American, and Nor-
lished and allocated to the Air Reserve Centers for align- throp aircraft companies.
ment at least three months before the end of each fiscal Both trophies will be awarded during AFA's Convention
year. in Miami Beach, Fla., September 3-6.

* That training for standby Reservists in Air Reserve Second and third place in the Spaatz Trophy com-
Centers be continued as is until fiscal '60-61 mobilization petition went to the 153d Tactical Reconnaissance Squad-
requirements are published, reflecting "improved pro- ron of Meridian, Miss., led by Maj. James L. Bounds, and
cedures" prescribed for the major commands. At that time the 166th Tactical Fighter Squadron of Columbus, Ohio,
standby Reservists with needed AFSCs will be invited to commanded by Maj. Paul E. Hoover.
accept a Ready status. Presumably those who do not qualify The Spaatz awards, named for General Carl Spaatz,
for or accept mobilization assignments will be given no first USAF Chief of Staff, are to be presented at a time
special training consideration after that time. and place designated by the winning units.-END
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A jet-age

classroom

for the

future men
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T-37

Pilots of the latest Air

Force ultrasonic aircraft

are already on the threshold -:

of space. The jet pilots now

in training will surely go

beyond-and they will
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prepared for their duties by
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Gilfillan Quadradar first proven navigational aid
for the safe handling of supersonic jet aircraft!

Versatility and reliability of the Gilfillan high-angle, high-speed climb-outs of jet
Quadradar has been proven for over two aircraft have been established by the U.S.
years in more than 150 installations Navy, the U.S. Air Force and by Lock-
around the world! Gilfillan Quadradar has heed, Douglas, Convair, North American
a three-dimension approach and departure and Hughes Aircraft Companies in actual
coverage 40 miles long, a 24-mile wide operation at Moffett NAS, Castle AFB,"gate" and altitude coverage of 50,000 feet and at Palmdale Flight Test Center.
to permit a straight-in jet penetration and Quadradar's unique versatility is providing
safe high-angle climb-outs. air traffic controllers with accurate, safe
Quadradar's 360-degree surveillan and altitude separation, monitored TACAN
height-finder system permits rapid, tight approaches, thunderstorm avoidance, and
three-dimension control of traffic patterns multiple runway coverage. It is also used
within an area of 5,000 square miles. as a toss-bomb trainer.
Pilots can be informed of position of all Gilfillannufacturing experience since 
other aircraft within the terminal area, 1912 and creative capabilities in the fields
reducing collision hazards. Using its jet of Air Navigation, Radar Trainers and
penetration function in reverse, Quadradar Ground Support Equipment, Electronic
provides safe control during Mach plus Countermeasures, Missile Systems and In-
high-angle climb-out, even in high-density strumentation, are available for complete
traffic. The versatility and terminal area research, development and production in

safety features during penetration and these and related fields.

Seven Gilfillan Plants in Southern California / Headquarters: 1815 Venice Blvd., Los Angeles. Calif.



HA RQUAR

Hawaii Air National Guardsmen, modern-day Minutemen with a uniquely heavy
responsibility, man their F-86L fighters on the double in practice scramble.SCRAMBLE! Within five minutes intermittently as air defense backup.

two F-86L Sabrejets take off in The Hawaii Air Guard provides per-

forty-second trail interval with haps the best example of how the vital
afterburners glowing. The pilots are Air Reserve mission has evolved during ISLAND GUARDIANS
in immediate radio contact with their the past few years, with utilization
GCI controller, receive bearing and concepts and practices in some cases
altitude directions, and climb toward almost outrunning the intent of the
target interception. Armed Forces Reserve Act. The Air

The air defense procedure is stand- Guard is today counted on and used
ard. But the participants make this a to an extent never before dreamedof. WH 5m5 V
special story. The men at the controls Several Air National Guard squadrons
of the two jets leaving the green, wind- across the United States augment
washed beauty of Hawaii far below active-duty personnel by standing air
bear a uniquely heavy responsibility- defense alert under Air Defense Com-
for civilians. They belong to the mand operational control. About half o ver
Hawaii Air National Guard, the stra- of the Air Guard has mobilization
tegic island state's sole round-the- assignments to Air Defense Command
clock, day-in-and-day-out air defense and the other half to Tactical Air
outfit. Command. W aikiki

The Hawaii ANG provides the In Hawaii the time-honored "Min-
only twenty-four-hour, all-weather jet uteman" heritage of the Guard is ob-
fighter and aircraft control and warn- served by a continuing twenty-four-
ing functions that the Hawaiian Air hour-a-day air defense alert. Here is
Defense Division, Pacific Air Forces, what this means, specifically, in Ha-
has continually available and under its waii.
operational control. No Regular Air From the jet fighter viewpoint: The
Force outfits stationed in the Hawaiian 199th Fighter-Interceptor Squadron, Lt. Col. Walter F. Judd
area provide these functions. Navy or Hawaii Air National Guard, keeps a

# Marine jet fighters are available only (Continued on following page)

Sabres at the ready. These and other Guard planes, provide the strategic islands'
only continuing round-the-clock, day-in-and-day-out air defene protection.

N,"-

41'.4~



SCRAMBLE OLR WAlKIl OmNTINUED

number of F-86L all-weather Sabres
combat loaded with Mighty Mouse
rockets on five-minute alert at the
scramble hangar. A sufficient number
of squadron pilots are on "active-duty" 301
status at any one time to man these
planes at the sound of the scramble
horn. A limited number of air techni-
cian maintenance men strain to keep
an adequate number of jets operation-
ally ready, not only for this alert com-
mitment but also for the combat train-
ing of the remainder of squadron
inactive-duty-status tactical pilots.
During practice "emergency alerts," Presently programmed for Convair F-102 Delta Daggers, the Hawaii Air National

within half an hour additional tactical Guard looks forward to a continuing active role in the defense of the Islands.

pilots are suited up and their F-86Ls
loaded and ready, and within a maxi- basis. Should there be an emergency Interceptor Squadron which was or-
mum of two hours the entire squadron mobilization, operational relationships, ganized in September 1946.During the
can be assembled and ready to go. and present procedures would remain past twelve years operational planes

From the aircraft control and warn- largely unchanged. Accelerated tran- have included F-47N "Jugs," F-86E
ing viewpoint: The 109th and 169th sition to an active-duty status for the day-fighter Sabrejets, and F-86L all-
AC&W Squadrons, Hawaii Air Na- Guard would be smooth. Like its Army weather Sabrejets. Last year's conver-
tional Guard, man two radar GCI sites equivalent, the Air National Guard sion to the "L" was not only an equip-
unceasingly. Full-time air technician performs its fuctions directly under ment change, but a mission change as
personnel scan their scopes for blips local government control. well. The tactical pilots had to learn
to maintain the complex electronic Day-to-day Hawaii Air Guard opera- the new bird and all-weather lead col-
equipment. One of the AC&W squad- tions are carried out by a small nucleus lision tactics. Since the pilots were not
rons plotted over 50,000 tracks last of full-time air technicians. These are available for ground school and flying
year. paid civilian employees who are also every day-they earn their living at

From the Hawaiian Air Defense members of the military units. They civilian jobs downtown-the speedy
Division, Pacific Air Forces, viewpoint: secure supplies, maintain aircraft and conversion was a genuine challenge.
In the Guardsmen the Air Defense radar equipment, and supervise the in- To complicate matters the squadron
Control Center has the tools under its active-duty flying training. This group maintained a dawn-to-dusk, five-min-
operational control to discharge local is supplemented by part-time air tech- ute air defense alert in F-86Es until it
Air Force defense responsibilities. By nicians to provide the capability for became operational in the new all-
"pushing the button" for a scramble around-the-clock active air defense. To weather fighter.
on an unknown or fader, ADCC can all intents and purposes, a small por- The Hawaii Air Guard AC&\V
initiate a display of smooth air de- tion of each outfit is on duty all the squadrons, for their part, are becoming
fense teamwork that is the result of time and is backed up by the re- widely known for their ability during
many hours of detailed coordination. mainder of the squadron for full oper- rescue operations. The Control Center
Relations with the Guard are extremely ational capability. was notified by CAA one afternoon
cordial; a complete partnership atti- The outfit trains together as a whole last year that a civilian Piper Cub, en
tude prevails in the common effort to one week end a month and during a route from Kauai to Oahu, was lost
achieve and maintain air defense su- two-week annual field training. and had limited fuel remaining. It
premacy. "Dining-In Nights" are held The oldest organization of the Ha- was believed that a faint radar track
to cement relations on an individual waii Air Guard is the 199th Fighter- (Continued on page 99)

Guardsmen man two radar GCI sites Full-time air technician personnel In addition to their air defense and
unceasingly. One squadron plotted maintain complex electronic gear, training functions. AC&W squadrons
mnore than 50,000 track la t Near. which seans the skie, night and day. loant fine record in re-cue wNiork.
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SPECIFICATION: AERONCA BRAZED HONEYCOMB STRUCTURES

DESTINATION:IMACHl 3!
To meet the critical demands of Mach 3 performance, new con-
cepts in air vehicle structures have been evolved. Stainless steel
honeycomb sandwiches, for example, are specified as major struc-
tural components in current weapons systems designed to operate
in high mach environments.

Aeronca, a pioneer in the application of stainless honeycomb to air
weapons, has developed advanced production methods and facilities
under a proprietary research and development program. As a result,
Aeronca is one of the few companies actually producing these high-
temperature structures in quantity.

Aeronca is proud that its capabilities have been selected to support
the North American B-70 and F-108 Weapons Systems.

A RalMOA manufacturing corporation
1720 GERMANTOWN ROAD * MIDDLETOWN, OHIO

Expansion of our operations has created openings for additional senior engineers. Write to L. C. Wolfe, Chief Engineer.



DELIVERED-thousands

of missile APUs

1. Solid propellant-hydraulic output 2. Liquid propellant-h~draulic and electric output 3. Solid propellant electric andniechianical drive output
4. Liquid propellant-hydraulic and electric output5. Solid propellant-hydraulic and electric output

6. Solid propellant-hydraulic, electric and steering outputs

AIResearch has designed, developed, tured above provide hydraulic, elec- a steering surface actuation system.
manufactured and delivered thousands trical and/or steering surface control These tailored systems utilize the
of missile accessory power units. Ex- depending on the customer's require- extensive hardware experience and
tremely reliable and lightweight, these ment. Delivered horsepower ranges complete laboratory, test and produc-
various solid and liquid monopropel- from 1.2 to 35h.p. over hot gas oper- tion facilities of AiResearch needed
lant APUs are completely self-sustain- ating durations from 30 seconds to 20 for quick and efficient quantity
ing within the missile system.Designed minutes. Electrical regulation is main- production of complex APU systems.
to minimum space and weight require- tainedas closely as±'%%. Asignificant AiResearch is the world's largest and
ments, they are built to withstand high advance in missile APUs is unit #6 most experienced manufacturer of
GCloading and severe temperature pictured above. This package repre- lightweight turbomachinery-the key
extremes. sents the first integrated hydraulic and component of its APU systems. Your

The several units pic- electrical power unit providing inquiries are invited.

TME CORPORATION4

fli esearch Manufacturing vsin
LosAngeles45,California Phoenix,Arizona

SystemsPackagres and Comoonentsfor: AIRCRAFT. MISSILE. ELECTRONIC. NUCLEAR AND INDUSTRIAL APPLICATIONS



forty-three miles north-northeast of
Oahu and heading north might be the
lost aircraft. If this were so, the air-
craft would soon run out of fuel many
miles from Oahu and would have to
ditch in the ocean.

The alert flight interceptors scram-
bled. The track was intercepted and
identified as the Piper Cub, 1,000 feet
above the water, still heading north.
The interceptors turned the small air-
craft toward Oahu as the radar con-
troller computed which airfield could
be reached with the minimum fuel re-
maining. The only possibility was the
deserted Kahuku airstrip. One inter-
ceptor went ahead and flew up and
down the strip to clear away a num-
her of drag-racing vehicles and spec-
tators. The Piper Cub landed safel\
with its two civilian passengers and
pilot. a

Afew months later the KokoHead Full-time air technicians also are charged with maintenance of the aircraft.
radar station detected an emergency Paid civilian employees who belong to military units, these key personnel
distress signal on its radar scopes 187 in addition secure supplies, supervise group's inactive-duty flying program.

rected by Koko Head radar station to
a safe landing at Kaneohe Marine
Corps Air Station. The second lost air-
craft had only three minutes of fuel
remaining on landing.

The Hawaii Air Guard recentlyH worked with local Air Force officers in
proposing new manning documents for
itself as an air defense team of slightly
more than 1,000 personnel tailored
for total integration into the Hawaiian
air defense system. The outfit would
provide one squadron of all-weather

Guard Sabres belong to 199th Fighter-Interceptor Sqdn., initial component of jet fighters, two AC&W squadrons, one
Hawaii Air Guard. Formed in 1946, the squadron has flown F-47N "Jugs" and support squadron, one weather flight,
F-86E day fighters previously. F-86L changeover in 1958 was mighty challenge. andoneheadquartersorganization.

Looking to the future, the Hawaii
miles northeast of Oahu. The station landing at Kaneohe Marine Corps Air Air Guard sees a continuing require-
made radio contact with the pilot of Station. ment for participation in the active air
an Air Force jet bomber who indicated The other pilot's radio had conked defense of its area. The fighter squad-
he was low on fuel and uncertain of out. He was climbing to an altitude to ron is programmed for F-102 Delta
his position. He received an immediate eject from his aircraft. The Koko Head Daggers. The AC&W squadrons also
vector to Oahu. The radar controller, radar station vectored a 199th inter- expect better equipment as it becomes
computing distance and remaining ceptor, which was airborne on a train- available. Further into the future, to
fuel, determined that the bomber ing mission, through the weather to surface-to-air missiles, the Hawaii
would be unable to reach Oahu. He the vicinity of the lost aircraft. The Guard envisages a continuing need for
therefore directed the pilot to the interceptor pilot made contact with manned interceptors for aerial identi-
closer Kahului Airport, Maui, mean- his own radar and joined the lost fication capability in a geographic area
while alerting local rescue facilities pilot. By hand signal he directed the where there is limited early warning
and the Kahului Airport control tower. lost pilot to follow him and was di- information.-END
The bomber landed successfully. It
then flamed out due to fuel starvation
as the pilot turned off the runway. The author, Lt. Col. Walter F. Judd, is executive officer of the 199th Fighter-

Guard radar operators came to the Interceptor Squadron, Hawaii ANG. A veteran of service with the Army, Nav,
rescue once again shortly thereafter and USAF, in World War II he served as lead navigator of the 838th Bomb
while the island chain lay under a Squadron, 487th Bomb Group, in the ETO. He is a 1948 graduate of the Air
blanket of bad weather. Two Navy jet Tactical School and a 1952 graduate of the Air Command & Stag College.
fighters were lost and separated some Away from his ANG duties he farms near Kaneohe on the lush windward
thirty miles out to sea. They were side of Oahu. It was from this direction that the Japanese carrier planes came
running out of fuel. The Kahuku radar eighteen years ago to blast Pearl Harbor and Hickam Field. Memories of that
station made radio contact with one catastrophic day help keep the Hawaii Air Guard in its present high state
aircraft and guided him to a safe of combat readiness.

AIR FORCE Magazine * July 1959 99



TO BESURE...
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*aft

*Dependable schedules...ample accommodations for
men and equipment...direct from point of origin to destination

------ a-these are just a few of many reasons why
train travel is best for the services.

Rail movements are easy and efficient. Units travel together
-your command arrives ready and fit for duty.

For any move of any size, any distance-
train travel is the most complete, comfortable
and dependable transportation.

Reduced fares when on leave
... special discounts on Transportation Requests

Ask about Family Fares

theRAILR O OF THE UNITED STATES
The Best Buy-BUY TRAIN!

-Hil
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A$AE WS
SQUADRON OF THE MO H

' ESan Diego, Calif., Squadron Cited for
its excellent progranwming schedule, whose objective is the aviation
education of the community. Particularly worthy of mention are
the Squadron's Air Force command briefings.

The 1959 Mid-America Missile

*Briefing, an annual program sponsored
by the Illinois Wing, the Chicago As-
sociation of Commerce and Industry,
and the Civil Air Patrol, was a great
success. It took place on March 5.
Among the principal speakers were
Maj. Gen. Ben I. Funk, Ballistic Mis-
siles Center Commander, AMC; Dr.
Homer J. Stewart, Director of Pro-
gram Planningand Evaluation, NASA;
and Col. John P. Stapp, Chief, Aero
Medical Lab, Wright Air Develop-
ment Center.

General Chairman for the program
was Brig. Gen. Lafeton Whitney,
USAF (Ret.). His chief assistants were
Mel Polacek, Wing Commander, and
Harold G. "Kit" Carson, who was
elected to succeed Polacek at the Illi-
nois Wing Convention in May.

As thisissuegoestopress,weare Top figures at 1959 Mid-America Missile Briefing in Chicago gather around
about to inaugurate a new AFA Divi- model of Air Force Thor-Able missile. Left to right, Dr. Homer J. Stewart,
sion. It will be composed of the gradu- NASA Director of Program Planning and Evaluation; the briefing's General
ating members of the Arnold Air So- Chairman, Brig. Gen. Lafeton Whitney, USAF (Ret.); Maj. Gen. Ben I. Funk,

ciety, our affiliate on college campuses Commander, Ballistic Missiles Center; Col. James J. Mitchell, Civil Air Patrol.

throughout the country. Division head-
quarters will be at the University of
Pittsburgh. Leader in this movement
to form a post-AAS Division has been
John D. Johnston, a former AAS mem- a result of AFA sessions held for by the state's Department of Public
ber. educators at last year's Dallas Con- Instruction that creation of this new

vention and during the recent World course was directly related to attend-
Pennsylvania high schools will pro- Congress of Flight at Las Vegas. Bill ance at the AFA meetings by Penn-

vide a new course entitled "Earth and Lunsford, a Past Commander of the sylvania education leaders. The course
Space Sciences" next fall-largely as Olmsted, Pa., Squadron, has been told (Continued on following page)

_4t

George P. Floyd, Jr., left, wartime bomber pilot, being At luncheon cosponsored by San Francisco Squadron: left
installed as Commander of AFA's Orange County Squadron, to right, San Francisco airport manager Belford Town, FAA
Calif., by Wing Commander James Snapp, right. At center head Elwood R. Quesada, Walter Newman of city's Down
is meeting guest "Pappy" Boyington, WW II Marine ace. Town Assn. Sqdn. Cmdr. Maj. Gen. L. E. Ames, USAF (Ret.).
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AFA NEWS CONTINUED

drive has been sponsored jointly by
AFA's Colorado Springs Squadron and

'~ the Airpower Council there. Don Olson,
former Commander of the Squadron
and current chairman of the Airpower
Council, reports plans to bring as many
Cadets as possible into AFA.

CROSS COUNTRY.... Tom Mason,
Commander of the Chico, Calif.,
Squadron, has been named to the
Chico Airport Commission.... The
Chico Squadron, by the way, was
doubly honored at the recent Califor-

PennsylvaniaConvvntion:AFANational nia Convention when it won the prize Ohio Convention: Outgoing Com-
Chaplain Rev. William Laird and Phil- thhenbander Jack Jenefsky, right, presents
adelphia Squadron Commander Sally or aving te most members at the Airpower Award to aviation artist C.
Downing congratulate new Wing Com- event, and its organizer, Sankey Hall, H. Hubbell. Willard L. Dougherty was
mander C. C. Carn after his election. was named "AFA Man of the Year in elected as new Ohio Wing Commander.

California." . . . The California Wing,
will be added to school curricula across already the largest in AFA, has just that encompasses Broward County.
the state in September. added a Squadron in Monterey. Its These and other Florida units will be

* charter was approved May 28.. . . A hosts for the upcoming AFA Conven-
Mail in recent days has contained new Squadron is also being organ- tion in Mami.. . . Frank Storm, Ama-

applications for membership in the ized in Duluth, Mich., spearheaded by rillo, Tex., Commander, is organizing
Air Force Association from a major Wing Commander Ed Kube. . . . A a new Squadron in the Pampa, Tex.,
proportion of the Air Force Academy's whirlwind organizational tour by Lou area.... Still another new addition is
first graduating class, the Class of Ciccoli has resulted in new Squadrons in Colorado, where the Front Range
1959. The applications were the fruits being organized in St. Petersburg- Squadron was organized by Wing
of a campaign to bring Academy Ca- Tampa, Orlando, and the reorganiza- Commander Ted Stell.
dets into AFA as Cadet members. The tion of the Hollywood unit into one -Gus Dux

MAKE YOUR RESERVATIONS NOW FOR AFA'S 1959 CONVENTION

AFA Convention Hotels To the left are the official hotels occupancy, in most cases. There'
for AFA's 1959 Convention in Mi- are low-rate, good-quality hotels in

HOTELS SINGLE TWIN 1 B/R- 2 B/R
S UITE SUITE ami Beach September 3-6, listed the area of AFA's hotels, both on

DI LIDO $10 $10 $28 according to their distance from the and off the beach, which may be
SHELBORNE $10 $12 $15 $45 Auditorium, with the di Lido near- requested by stating "lower-rate
NAUTILUS $8 $10 $22 est. Few hotels have single rooms- hotel than listed" on the coupon
SHORE CLUB $7-8 $7-8 $15 $22 most are twin rooms (two beds). below. This will be of interest to
RONEY PLAZA $8-12 $10-16 $30 $45-60 The rates refer to single or double budget-minded delegates.
ALGIERS $9-11 $11-13 $26

SEVILLE $10-12 $14 $28 $42

SEA ISLE $810 $12 $20 $36 CLIP & MAIL YOUR RESERVATION TODAY!

SANS SOUCl $12 $12 $24 1959 Air Force Association Convention & Panorama
SAXONY $9-10 $11-12 $22-24 $33-36

VERSAILLES $10 $10 $20 I Type or Print RANK, IF
I NAMF MILITARY_______

CADILLAC $8 $10 $20 $30

CROWN $8 $10 $20 $30 A
IADDRFSS

LUCERNE $8 $10 $25 $35

SAN MARINO $8 $10 $24 $30 I CITY & STATE
EMPRESS $8 $10 $20

BARCELONA $8-10 $8-10 $20
SORRENTO $8-12 $8-12 $20-24 1st Choice Hotel 2d Choice Hotel 3d Choice Hotel
FONTAINEBLEAU $16-22 $16-22 $40-45 $80

EDEN ROC $14 $16 $40-56 $72

MONTMARTRE $10-16 $10-16 $28-32 $42-48 Type Room-Be specific on double or twin room. Desired Rate

Send your reservation to: IOthers Sharing Room
AFA HOUSING BUREAU
P. O. BOX 1511
MIAMI BEACH, FLORIDA I Arrival Date and Hour Departure Date
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NAVY: 400 pounds ... 704 miles for only $31.90?
ARMY: Got a TWX already. Out this morning-there now.
NAVY: But that's $8.70 cheaper than...
ARMY: ... surface? Right! Scheduled Airlines Air Freight

is always faster ... and often costs less!*
*Always ask . . . "how much by air!" Let Scheduled Airlines
Air Freight save you time and money.

THE CERTIFICATED OF THE U. S. A.

AAXICO AIRLINES CHICAGO HELICOPTER AIRWAYS LAKE CENTRAL AIRLINES NORTHEAST AIRLINES RIDDLE AIR LINES
ALLEGHENY AIRLINES CONTINENTAL AIR LINES LOS ANGELES AIRWAYS NORTHERN CONSOLIDATED AIRLINES SOUTHERN AIRWAYS
AMERICAN AIRLINES DELTA AIR LINES MACKEY AIRLINES NORTHWEST ORIENT AIRLINES TRANS-TEXAS AIRWAYS
BONANZA AIR LINES EASTERN AIR LINES MOHAWK AIRLINES OZARK AIR LINES TRANS WORLD AIRLINES
BRANIFF AIRWAYS ELLIS AIR LINES NATIONAL AIRLINES PACIFIC AIR LINES UNITED AIR LINES
CAPITAL AIRLINES THE FLYING TIGER LINE NEW YORK AIRWAYS PACIFIC NORTHERN AIRLINES WEST COAST AIRLINES
CENTRAL AIRLINES FRONTIER AIRLINES NORTH CENTRAL AIRLINES PIEDMONT AIRLINES WESTERN AIR LINES



Which of these important books-
selling for as much as '12s each

do you choose as your
FRE/H

introduction to AFA's Aerospace Book Club?
[Formerly Airpower Book Club]

A HISTORY OF THE IMPACT OF AIR POWER SOVIET STRATEGY IN THE NUCLEAR AGE
THE UNITED STATES AIR FORCE Edited by Dr. Eugene Emme by Raymond L. Garthoft

Alfred Goldberg, Editor Over 900 pages. . 118 separate articles. The The inside story of Soviet military planning-
In this big, beautifully illustrated volume, you best and most influential thinking on airpower, missiles and rockets, strategic and tactical air
will review fifty eventful years of military avia- written by the men instrumental in its growth- forces, air defense, atomic warfare, thermo-
tion-the men and planes, the wartime exploits White, LeMay, Vandenberg, Mitchell, Churchill, nuclear warfare, limited and local skirmishes,
and peacetime missions. Highlights are the Billy Montgomery, etc. An invaluable addition to the Soviet Navy, etc. Much hitherto secret in-
Mitchell trial and American airpower during every airpower libraryl Bookstore price $12.50. formation . . . gathered and presented by one
World War II. A great, exciting story...an in- of the world's top experts in Soviet affairs.
valuable reference book. Bookstore price $6.75. Bookstore price $4.50.

USAF Chief of Staff General Thomas D. White
comments on the Aerospace Book Club:

"The Aerospace Book Club was conceived by "I consider each volume the Club has se-
the Air Force toplayalongneededandvital lected to date as required reading. . . .
role in its over-all professional education pro- I highly recommend the Aerospace Book Club
gram. . . . It meets the high standards of to all who wear the Air Force uniform, in-
professionalism set by the Air Force for the cluding Reserve components and Air Force
individual who desires to expand his knowl- civilian personnel, as well as those in a pro-
edge of aerospace power and to assume fessional and industrial capacity who work
increased responsibility in position and with the Air Force in the fulfillment of its
grade. vital missions and programs."

NO W - o introduce you to AFA's fast growing Aerospace $4 four times a year-with each book sent your way.
Book Club-we invite AIR FORCE readers to accept Last year, members saved 45% on books they
free any one of the books listed on these pages... received-their four selections and bonus volume.
and to choose another book as a first selection. You'll save as much-perhaps more-as a member

intheyear ahead. And you willadd toyour libraryYou can choose two books-worth as much as $19125 the most important and entertaining new books
-andyou payonly $4.00 for your first selection e d aa wewhen your books arrive. (And this is one book club pulised inryo the a diigiede EdrporaC me-
that makes no extra postage or shipping chrges!) mittee. These are books that willoadd immeasurably

With AFA's new "pay-as-you-read" plan you to your knowledge of this vital field . . . books
needn't send a penny now. You'll be billed for only that can be a tremendous aid to your career.
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Now you can join the Aerospace Book Club on a new

"pay-as-you-read" plan. Pay nothing now-you will be sent an

invoice for $4 with each selection, four times a year.

No "extras" for postage or handling!

SPACE WEAPONS-A Handbook of Military THE MEMOIRS OF MAN IN SPACE-The USAF Program for Devel-
Astronautics. Compiled and edited by the FIELD-MARSHAL MONTGOMERY oping the Spacecraft Crew. Edited by Lt. Col.

Editors of Air Force Magarmne Kenneth F. Gontz, with a foreword by General

The "wide-blue yonder" is being exchanged for A great book by a great soldier-one who has Thomas D. White, Chief of Staff, USAF

the dark silence of outer space. This important adeep andabiding appreciationof the place For the first time, you'll read the key findings,
new book is the record of the trail blazers, of airpowerintodays militaryworld. Revealed factors, conditions involved in the current USAF
Contributors like General Doolittle, General program to put man into space. Radiation . . .
White, Dr, Strughold discuss the mission and gomery-Eisenhower correspondence on the con- weightlessness . .. military impact . .. these and
shape of future space weapons . . . and how to duct ofWorld War II in the European theater, dozens of other topics ore covered. A fascinating
get man himself into space. Also included are a A waritaend bhu ontoery him d eve kord book, filled with vital information on space-
military astronautics glossary, a bibliography of prte 56.00. power! Bookstore price $4.00.
space literature, and a primer of space tech-
nology. Bookstore price $5.00.

FREE BONUS BOOKS
You receive a free book with your first selection; and thereafter you will receive a
bonus book with every fifth selection. These bonus books may be selling in stores for
as much as $12.50!

So join the Aerospace Book Club today. Begin your membership by choosing any two books listed in the Enrollment Form-
one as your first selection, the other as your free gift from the Club. Supply of some of the books listed is limited, so be sure
to send your order in today.

-------------------------------------------

I AEROSPACE BOOK CLUB (Formerly Airpotcer Book Club) Mill' Building * Wa-hington 6, D. C.

ENROLLMENT FORM
(1ease enter si name as a member ofr t Bin me for $4.00 with each I enclose 1.00 in advance forAEROSP'ACE ItO01t{ CLUB to rerejor tour ore- seeo sen it 00r' e C 013.00 i dac.

lections a year. Send me inmediately thew etion sent ayear smembership
books rieked belowo- ne as a gift, the other as
my first selection. I may cancel my membership
after rereiving four selections, othisrio e I'11
receive a bonus book with earts fifth selection. >NAME-

Check two:
A History of the United States ADDRES4

I Air Force
The Impact of Air Power
Soviet Strategy in the Nuclear Age CITY ZONESTAT _ _OThe Memoirs of Field -M-arshal

n Alitgonwry
Space Weapons As a ('Izlb inoniher. Ilil alm o ntitl-i t,,Alan in Space a 10 discutL on other lok I u,.
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A Book Review Man in Space: The United States Air

Force Program for Developing the

Spacecraft Crew, edited by Lt. Col.'M an in Space' Kenneth F. Gantz, USAF (New York,
N. Y., Duell, Sloan and Pearce, 1959,

REVIEWED BY LT. GEN. ROSCOE C. WILSON, USAF 303 pp., $4)

ODAY we stand on the threshold of man's greatest ad- of physical conditioning experiments at mountain altitudes.
venture, the conquest of space. This vision is becoming In the best of flight programs there can still be emer-
a reality because of a dedicated research effort which gencies. In chapter twelve Col. Paul A. Campbell, of the

has extended over the years. School of Aviation Medicine, reviews the researchon escape
Man in Space: The United States Air Force Program for and survival during spaceflight.

Developing the Spacecraft Crew illuminates the impres- Perhaps the most exotic of all the possible phenomena
sive program conducted over the years with the goal of that man may encounter in spaceflight is time dilation. In
putting man into space. It confines itself primarily to the chapter thirteen Maj. Evan R. Goltra, of the School of
problem of fitting man to the space machine and leaves Aviation Medicine, explains the theoretical and mathemati-
the machine itself to other volumes. Air Force authorities cal basis for the hypothesis that, as a spacecraft approaches
and distinguished Air Force civilian scientists tell the story a sizable fraction of the speed of light, time for the man in
of man in space. the spacecraft compresses.

The first four chapters provide a necessary frame of Turning to vehicles at this point, Man in Space offers
reference for the book as well as an introduction to the two selections on the X-15. The first, by the Editors of the
physical environment of space. In chapter one Maj. Gen. Air University Quarterly Review with the assistance of the
Dan C. Ogle, the recently retired USAF Surgeon General, X-15 project office, suggests that the rocket-powered air-
states the challenge of man's venture into space and offers craft offers a possible path to the true spacecraft. This is
some thoughtful ground rules for conducting such a com- chapter fourteen.
plex research program. The second selection, chapter fifteen, presents the human

Chapter two is by Dr. Hubertus Strughold of the USAF factors program for the X-15. Lt. Col. Burt Rowen, of the
School of Aviation Medicine. Dr. Strughold, the "dean" of Air Force Flight Test Center, summarizes the way man has
aviation medicine, traces the history of this work in the Air been engineered into the X-15 system.
Force. In chapter three Dr. Strughold summarizes the The final group of selections treats the near future in
physical environment of space and space-medical problems man-in-space research and the military implications of put-
posed by manned spaceflight. Brig. Gen. Don Flickinger, ting man into space. Chapter sixteen, by General Flickinger,
Director of Life Sciences, Headquarters ARDC, in chapter lays out the Air Force program for research by investiga-
four introduces the major problem areas that confront us tive areas. He indicates the principal problems that need
in putting a man into space. He describes the kinds of working on and something of the approaches being taken
answers that the various research programs are producing. toward them.

In chapter five Col. John P. Stapp, Chief of the Aero "In twenty years I believe both the moon and Mars will
Medical Laboratory and widely known for his experiments have permanent manned outposts." This is a prediction by
on the rocket sled at Holloman AFB, tackles the problem Brig. Gen. Homer A. Boushey, Director of Advanced Tech-
of accelerative forces, or biodynamics. nology, DCS/D, Headquarters USAF, in chapter seventeen.

The space cabin must generate, regenerate, and stabi- He offers a variety of uses for satellites, some scientific,
lize its own atmosphere for its crew to live and work in. some military. Turning to spaceflight, he illustrates the uses
Chapter six is devoted to this complex problem. Dr. Hans and problems of exploration and colonization of our solar
G. Clamann, of the School of Aviation Medicine, discusses system by taking the reader on a hypothetical trip to the
the ways of providing oxygen, of controlling humidity, of moon.
maintaining a balanced diet. In chapter seven Dr. George The closing chapter looks at manned space operations
T. Hauty, of the School of Aviation Medicine, reports on from the standpoint of over-all Air Force operational ex-
the pattern of man's work performance under prolonged perience. Maj. Gen. Lloyd P. Hopwood, Director of Mili-
conditions of confinement, detachment, sensory deprivation, tary Personnel, Headquarters USAF, offers certain ground
a different day-night cycle, and fatigue. rules for developing a space program that keeps the opera-

One of the most provocative phenomena of spaceflight is tional factor in mind throughout. Particularly, he cautions
weightlessness. What is the effect on a human being of pro- us against carrying into space our earthly preoccupation
longed absence of any feeling of weight? In chapter eight with boundaries and limitations.
Dr. Siegfried J. Gerathewohl, formerly of the School of Man in Space should be read by those inside and out-
Aviation Medicine, takes up this matter in detail. side the Air Force who subscribe to the importance of the

The closest that man has yet come to spending a day Air Force mission in the maintenance of peace and free-
in space has been in the Man-High balloon flights. In dom. This is not an "easy" book. Its treatment of the sub-
chapter nine, Lt. Col. David G. Simons, formerly of the ject matter is professional. But it is the specialist writing
Aeromedical Field Laboratory at Holloman and pilot of for the interested, intelligent layman, and the reward of
the Man-High II flight, describes this test and reports on close reading is understanding-END
its principal scientific value-findings on cosmic radiation.

The selection and training of spacecrews is the topic
dealt with in chapter ten. Dr. S. B. Sells and Maj. Charles The reviewer, Lt. Gen. Roscoe C. Wilson, is Deputy Chief
A. Berry, of the School of Aviation Medicine, outline some of Staff, Development, Headquarters USAF. He has served
of the physical and psychological problems that will face as Commandant of the Air War College, Commander of
the man in space. One part of such training is given special the Third Air Force in Europe, and Assistant Deputy Chief
attention in chapter eleven as Dr. Bruno Balke, of the of Staf, Operations, for Atomic Energy. He was assigned
School of Aviation Medicine, gives a report on the results to the atomic bomb project during the war.
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No Heroes in the Air? meticulous in his "full-dress, much- The Day the Big Balloon
B nandGreatCaptains,by R touted Rhine crossing."

Brave Men and re Ns by R. As an admirer of Monty, I must WentUp
Erer,Duy5and Trevor N. Dupuy point out that the Dupuys praise the Alas, Babylon, by Pat Frank (Lippin-

misnamed "Mad Anthony" Wayne and cott, $3.50)
Reviewed by Prof. W. Barton Leach William Henry Harrison for insistence

The Dupuys, father and son, both on completed training, methodical

retired Army colonels, have an envi- planning, and a refusal to be hurried- "Alas, Babylon." To Randy Bragg
able gift of deft narrative and crisp characteristics which they seem to these cryptic words at the end of a

prose in their chosen field. In thirty- assess as faults in the victor of El Ala- seemingly routine telegram from his
odd episodes, this book reviews Ameri- mein. So, too, they find Stilwell ad- brother, a colonel in SAC intelligence,
can military history in terms of the mirable (Dupuy, Jr., was there), but have their own special code meaning-
personalities of the leaders who made Chennault gets the back of their hand. nuclear war may break out between

it-ranging in rank from MacArthur (Bob Scott's "Flying Tiger" must be Russia and the United States at any

and Eisenhower to an unidentified talking about two other generals of the moment. After years of constant inter-

Negro corporal at the Bulge, in time same name.) national tension and alarms it seems

from Bunker Hill (Boston) to Bunker The miracle of Remagen is a thriller. incredible that the big balloon is ac-
Hill (Korea), and in leadership ability From the two PFCs who first spotted tually going up. Warm sunshine en-
from victorious genius to disastrous the bridge intact, through eight eche- velops Randy's little town of Fort Re-

stupidity. The roster of the great con- lons of command (each identified by pose in central Florida on the day it

tains unexpected names, including name and rank) to Ike at SHAEF, happens. And all at once this peaceful

Sylvanus Thayer of West Point and everyone acted with initiative, imagi- community finds itself isolated from

Joseph, chief of the Nez Perc6s Indian nation, and professional skill. A half- the rest of the country, reverting at a
tribe, who fought his battles like a hour delay at any point might have dizzy pace back to a primitive, defense-

War College graduate. spoiled the show, but the machine of-the-cave existence.

This is a history of the ground functioned with the precision of an It is fitting that this book should
forces, but as a study of the qualities electronic brain; this was the miracle. have been published in 1959, the

of leadership it is universal. It shows A final chapter sounds a warning as tenth anniversary of mutual nuclear

leaders rising to heights where a dis- to organization-man thinking in the capability. It depicts, as news stories

play of resolution or the simple words Army, "persuasive leadership" as con- no longer can, the point of ambivalence

"Follow me!" shoots adrenalin into the trasted with the inspiring voice of that we have reached during this dec-

bloodstream of a command. It shows authority, command by consensus, and ade. Aften ten years we are much

others failing in crisis, often through the inherent tendency of any large more intellectually aware of what an

taking counsel of their fears (McClel- organization to produce conformists all-out nuclear attack would mean.

Ian), often through diverting forces in who don't irritate people. Yet we are little better prepared on the

dramatic, senseless frolics of their own Since the Dupuys are ground sol- local level to cope with the sudden

(Jeb Stuart). And it analyzes the quali- diers, it may be unfair to mention that isolation that would result than we

ties of character which produced each the Army also included Mitchell, were ten years ago. Fort Repose has
result. Rickenbacker, Spaatz, Doolittle, Ken- no emergency fuel supplies, no dis-

The Dupuys pull no punches in their ney, LeMay, Weyland, Chennault persed stocks of medical supplies, few

evaluations. It is gratifying to find that (whose status as the pineapple in Stil- standby power systems, and almost no

the Father of his Country really was well's tailpipe was ancillary to his pri- organized community responsibility
first in war; that Sheridan's ride from mary mission), and a flight of Ander- for handling what is at best a disaster

"Winchester twenty miles away" really sons. If we can't produce Dupuy situation.

turned the tide at Cedar Creek; that equivalents of our own, perhaps we As one of the handful of people in

Grant and Lee well deserve those full- should give one or both of these gen- the nation with prior knowledge of

length portraits in the West Point tlemen a once over lightly in the skies the attack, Randy Bragg has a limited

library; and that Wilkinson, "the gen- of Texas, pin silver wings on them, chance to get prepared. What could

eral who never won a battle or lost a make them honorary members of AFA, you buy in twenty-four hours that

court-martial," was as inept as he was and see what happens. would equip you to live off the land

traitorous. for an indefinite number of years? He

Three pages of perceptive evalua- About the reviewer: W. Barton buys hundreds of dollars worth of gro-

tion of Eisenhower conclude that he Leach, Professor of Law at Harvard ceries, only to find that steaks and ice
"had been given a job seemingly im- and founder of the Harvard Defense cream make an interesting combina-

possible to perform. He did it, and Studies Program, served in World War tion in a deepfreeze once the elec-

made it look far easier than it was." II as Chief of the Operations Analysis tricity is permanently off. He finds that

The authors point out that the leader- Division, AAF, and since 1946 has insignificant items like sewing needles

ship of General Eisenhower was a been a consultant to the Secretary of have suddenly become beyond price.
compound of strategic and tactical the Air Force and the Chief of Staff, He rediscovers what early settlers of

judgment, and a vast capacity for principally on interservice matters. A this country had painfully known-
compromise. Since they side with Ike Reserve brigadier general, he is also that man can make do without most
in the post-Overlord controversy and an AFA Director, a member of AFA's other things, but there is no substitute
find Patton peerless, inevitably Mont- Policy Committee, and a frequent con- for common salt.

gomery is sideswiped as being overly tributor to AIR FORCE Magazine. (Continued on page 109)
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Ahead

FOR THE

INCREASING

AIR TRAFFIC

OFTOMORROW
CONTROL UNIT FOR TYPE 210

ARC's 360CHANNEL TRANSMITTER - RECEIVER TYPE 210
MEETS FAA'S TSO C-37 AND C-38 CATEGORY A

Some airborne transmitter-receivers have not dom from adjacent channel interference. You
enough frequencies for today's busy needs of air- may use single or double channel simplex. In the
ground communications. Others have almost former, reception and transmission are made on
enough channels for the increasing job of air the same frequency; in the latter transmissions are
traffic control. BUT ARC's Type 210 gives you made on a frequency 6 megacycles higher than the
360 channels - enough to meet the need for receiving channel. No time lag for re-channeling
years to come. between receiving and transmitting.
The power is not 5 watts - not 10 watts, but The Type 210 is as far as you can go in useful-
a big and adequate 15 watts for optimum distance ness, dependability and quality that will serve you
range. Knife-like selectivity in tuning assures free- for years. Ask your ARC dealer.

Engineers: Investigate Career Opportunities at ARC

ircraft Radio Coroation OONON, N. J.

0MNI LOC RECEIVERS * MINIATURIZED AUTOMATIC DIRECTION FINDERS * COURSE DIRECTORS * LF RECEIVERS AND LOOP DIRECTION FINDERS
UHF AND VHF RECEIVERS AND TRANSMITTERS (5 TO 360 CHANNELS) * INTERPHONE AMPLIFIERS * HIGH POWERED CABIN AUDIO AMPLIFIERS
30-CHANNEL ISOLATION AMPLIFIERS * OMNIRANGE SIGNAL GENERATORS AND STANDARD COURSE CHECKERS * 900-2100 MC SIGNAL GENERATORS



BOOKSHELF- CONTINUED

This is a novel rich in technical de-
tail, for Mr. Frank has a solid grasp of
today's weapons, their application, and
implications. It is rich in movement,
for the story never falters in pace or
falls into anticlimax. It is rich in hu-
man interest.

Rather than choosing to show the
worst aspects of nuclear catastrophe,
Mr. Frank shows almost the least hor-
rible. Fort Repose, a small town off
the main highways, is spared the rav-
ages of the frantic masses fleeing from
the fringes of the ruined cities. Al-
though targets have been destroyed
north and south of it, Fort Repose
escapes the horror of nuclear fallout.
Prevailing winds carry radioactive
matter on to the east. Even nature
is kind in central Florida, where al-
most anything will grow, where a
river offers fish, and where the winter
is too mild to impose a lethal penalty
when fuel oil runs out.

Indeed if one had to pick one's
spot for undergoing the aftermath of
nuclear war, Fort Repose is almost
ideal. Yet, what even "ideal" involves
is pretty grim. No electricity, no gas
for cars, no contact with the outside
world after radio batteries have failed,
no coffee, no sweets. The town banker
commits suicide when he realizes that
money now has no value. The town
square becomes a trading center. An
air-conditioned Cadillac is offered in
trade for two bicycle tires, with no
takers. A pound of coffee, a jar of
honey, a handful of fishhooks-these
are the new thousand dollar bills.

Law and order disappear. Maraud- Certainly, Im available! But, sir, you don't
ing bands murder for a few chickens. need an explorer to locate Southwest
The whole community turns into a Airmotive's five convenient parts ware-
sullen, distrustful sprinkling of indi- houses. Anyone can find Dallas, Houston,
viduals who arm themselves as best St.Louis,KansasCityandDenver.'
they can to protect themselves and
their property. The outside world be- SOUTHWEST AIRMOTIVE CO, LOVE FIELD, DALLAS

comes a shadowy void, lighted for a Pt aDon l a on St v kaszs
time by flickering radio reports from AcratSales Cnmpny t. Worn iaroLonew, Texas

the Secretary of Health, Education,
and Welfare, the sole survivor of the
top echelon of the government and
now Acting President of the United there was no sane alternative to peace.
States. Faint announcements from "Every maxim of war was archaic.
overseas tell that the new Big Three, The rules of Clausewitz, Mahan, all
India, China, and Japan, are debating of them were as obsolete as the Code
whether Russia, France, or the United Duello. War was no longer an instru-
States is in most urgent need of relief ment of national policy, only an in-
supplies. strument for national suicide. We

For the alert citizen who is con- might as well have been playing on
cerned with his country's defense pos- the rug with lead soldiers. . . . Conventional Jet
ture, there is much food for thought. think most of us sensed this truth, I.F.R . HO O DA retired admiral in the community but we could not accept it. You see, TheModernMethodofSimulated In-
writes his memoirs on the strategic no matter how well we understood strument FlightforConventional or Jet
decisions that preceded "The Day." the truth, it was necessary that the Type Aircraft . . . . . . . . $15.00

"Once both sides had maximum Kremlin understand it too. It takes FRANCISAVIATION
capability in hydrogen weapons and two to make a peace but only one to Box 299 Lansing, Mich.
efficient means of delivering them, (Continued on following page)
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AIRMAN'S BOOKSHELF CONTINUED

YOU can get
Smake a war. So all we could do, while ish-born author and space writer,OA vowing not to strike first, was to line have teamed to compile a comprehen-

U6 U0-11 U0U-L2TU0U up our lead soldiers." sive dictionary-encyclopedia of rocket
In the last few years several notable and missile fact and theory. Rocket

or MORE novels have been written on nuclear Encyclopedia Illustrated (Aero Pub-
war and its survivors. These include lishers, $12.50), with a foreword by

toreplace Philip Wylie's Tomorrow (Rinehart, Theodore von KArm.n, is organized
1954) and Nevil Shute's On the Beach alphabetically, covering words, terms

LST FLIGHT PAY (Morrow, 1957). The most concurrent and phrases, people, places, and hard-
with Alas, Babylon is a pocketbook ware that make up the science and

if your grounding is covered by by Richard Foster, The Rest Must Die the world of missilry. Hundreds of
(Gold Medal, 1959). That none of pictorial descriptions cover all typesAFA's them comes to similar conclusions is of rockets and missiles, their assem-
not surprising. If Alas, Babylon lacks blies, components, manufacturing ma-

FLIGHT PAY the openly crusading tone of Tomor- chinery, production methods, ground
row or the tragic poignancy of On and test equipment, and operations.

PROTECTION PLAN the Beach's slow but courageous de- * * *
mise of world civilization from radio- Sixty-five types of missiles and rock-

NOW AVAILABLE! activity, it does show man slowly ets (research, experimental, and op-
creating a new order out of the sham- erational) of all services appear in

Easy Twice-A-Year bles of his civilization. If Fort Repose photo, narrative, and silhouette in
is not actually a nuclear target as New Illustrated Guide to US Missiles and

Payment Plan York is in The Rest Must Die, the Rockets, by Stan Ulanoff (Double-

AFA, by special arrangement with treatment of the worldwide context day, $3.95). This unusually practical
MUTUAL OF OMAHA, now is much superior and more credible. source book on modem missilry pre-
makes Flight Pay Protection avail- Gen. Thomas S. Power, SAC Com- sents general factual information need-
able to you in two ways. mander, said of Alas, Babylon: "I ed by the reader who is a nonspecialist,

found it so fascinating and so extreme- including specifications, performance
Easy, twice-a-year pay- ly thought provoking that I simply data, and manufacturer. Chapters cov-
ments of 1% of your an- could not lay it down. Inmy opinion er missile powerplantsand guidance
nual flight pay, plus a $1 it should be a must on the reading systems with diagramatic explanation
service charge, or ... list for the American public and, in accompanying the text. The narrative

particular, for all dependents of SAC." treats the history of each missile, its
Asingle payment of 2% of This is indeed a fair statement. mission, operation, employment, and
your annual flight pay. (No research objective. The book is organ-
service charge.) About the reviewer: Dr. Frank W. ized by missile types, and sections

Anderson, Jr., is Managing Editor of also cover the fantastic "new birds"
There's no change in the protection or the the Air University Quarterly Review. coming along: manned research air-

beeisyou receive. AFA continues ton
operate the program on a low-cost non- He received his Ph.D. in English and spacecraft, satellites, and target
profit basissolely for members, and now literature from the University of North and surveillance drones.offers this optional payment method to Uiest
help ease the strain on your budget. Carolina where he also was a member * * *

of the faculty. In World War II he French writer Robert de la Croix
Here's what Flight Pay served as a photo interpreter. He re- documents Atlantic air pioneering

cently edited a popular anthology of with more than a score of stories de-
Protection offers you! aviation literature, Great Flying Sto- scribing the individual ocean-spanning

*Tax-free indemnities of 80% of the ries, and is a past contributor to feats of early airmen. They Flew the
flight pay you lose, if you are grounded AIR FORCE Magazine. Atlantic, translated by Edward Fitz-
by illness or accident. gerald (Norton, $3.95), is adventure

* Retroactive payment for the first three months' Aerospace Books and authentic history in one.
fight pay you miss when grounded-90 days' The first attempt to span the ocean
indemnity in your first check. Three aerospace references have ap- took place a bare seven years after

* Payments for as long as 12 months if peared concurrently. Vol. V in D. Kitty Hawk. In 1910 Walter Williams
you are grounded as a result of ordi. Van Nostrand's ten-volume series, and his crew of five launched the
nary illness or accident. "Principles of Guided Missile Design," airship America from Atlantic City.

* Payments for up to 24 moths, if your ground. is Van Nostrand's Dictionary of Guid- Its flight plan estimated the trip to
ing is caused by an aviation accident. ed Missiles and Spaceflight, edited by Europe to take four to ten days. But

* Average amount of each of 215 new Grayson Merrill ($17.50). It covers several days after launching Williams,claims paid in 1958 was $1,830. words and terms in the broad fields having meandered for 1,200 miles with
" Your payments for just oe 90-day grounding of missilry and spaceflight and related dead engines and in hurricane winds,

wlr s ro1emuchasyoupayfor scientific fields. Cross referencing, il- ditchedoffNewfoundland.
lustration, and discussion of definitions La Croix carries his narrative from
add clarity to the work, giving it the America through the next three

For information write appeal to the specialist and nonspe- decades. On July 5, 1937, the first
Air Force Association cialist alike. "commercial" crossing was made. This

3 0 0 * date, according to La Croix, marks

Wa2illg in g 6,D.John H. Herrick, American rocket the end of the pioneering phase ofWashington6,D.C' specialist for the Space Technology transatlantic flight.
Laboratories, and Eric Burgess, Brit- -MAJ. JAMEs F. SUNDERMAN
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'/R-PRO V

All Over the World
.CONTINENTAL

PACKETTE POW
8-cyl. 250 hp.

Ground support equipment built around Packette power

is proving itself today on defense installations all over the

free world.
Developed by Continental Motors, with the famous

Continental air-cooled aircraft engines as their basis, these

five Military Standard models (Mil. E6449-A) range from 30
to 250 horsepower, combine compactness and light weight

with ease of servicing and upkeep, and operate at any

temperature from equatorial heat to polar cold. Of special

interest and importance, as simplifying maintenance in the

field, is the wide interchangeability of parts among the

several Packettes, and between them and the models in

the Continental aircraft engine line.

They're use-proved NOW in air conditioners, com-

pressors, crash trucks, generators, test stands, refuelers,
heaters, blowers, Rollagons, multi-purpose tugs and other

applications. Experience is proving: IF THE APPLICATION
FALLS WITHIN THEIR POWER RANGE, NO OTHER ENGINE
WILL DO THE JOB SO WELL.

WRITE FOR COMPLETE INFORMATION
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What lay ahead for this brilliant young man?
Top command? National leadership? A crazily diving

Spad raised the questions, left them unanswered

i. Mtchel ...

William Gardner Bell
PHOTOS COURTESY THE NATIONAL ARCHIVES

HORTLY after 0730 on July 6, to Mitchel's funeral. It named the captains, and John and William-the
1918, a Spad scout plane ma- major air base in the New York area latter a member of Stonewall Jackson's
neuvering above Gerstner Field, after him. Then, inevitably, Mitchel's staff-gave their lives for the Con-

La., suddenly nosed over and dived short, brilliant life faded from view federacy. James moved north after the
out of control. The pilot, wearing the in the manner of all meteors. war to enter politics in New York City.
leather flight suit, high boots, and Today, seen back over the past Appointed fire marshal, he made his
goggles of the times, was thrown from forty-one years, Mitchel's story pro- mark by staging a successful drive
the open cockpit. vides a minor but arresting piece in the against bands of arsonists then plagu-

Plane and pilot fell to destruction broad sweeping tapestry of US mili- ing the city.
at the edge of the field 600 feet below. tarv aviation. John Purroy Mitchel was born of

This year, as on each anniversary Mitchel, a "natural" as an aviator, James' marriage with a sister of Henry
of the incident, a small contingent of tried to do everything and nearly suc- D. Purroy, anti-Tammany leader of
American Legionnaires and other per- ceeded in the thirty-eight years of his the Bronx.
sons gather at a memorial in New life. A son of the Confederacy, a John Purroy grew up as a leader. He
York's Central Park to honor the extra- grandson of Irish rebellion, Mitchel was an attractive figure of a man, tall,
ordinary man who thus gave his life achieved unprecedented success in slim, straight, handsome. He was an
in the service of the infant Army Air New York City politics early in the cen- athletic man whose skill at fencing
Service. The scene in the park will con- tury. Still in his thirties, he served two and with the pistol, as well as a sus-
trast sharply with his funeral proces- terms as reform mayor of New York tained interest over the years in exer-
sion, forty-one years ago, up Fifth on the eve of the first world war. cises requiring strength and agility,
Avenue from City Hall to St. Patrick's Mitchel's grandfather was the Irish explains in part at least how he was
Cathedral. patriot John Mitchel, whose eloquence able in his later thirties to do well in a

Theodore Roosevelt, in top hat and in behalf of rebellion against British young man's game-military aviation.
morning dress, walked at the head of rule resulted in his banishment to Aus- Educated at Columbia University
the procession for Maj. John Purroy tralia in 1848. Slipping away in 1853, and New York University's Law School,
Mitchel. A caisson drawn by six cav- grandfather Mitchel made his way to Mitchel was admitted to the bar in
alry horses bore the casket slowly, cere- America with his three sons, John, Wil- 1901, before his twenty-second birth-
moniously up the avenue. Mourners liam, and James. Here he gravitated day. A few vyears later he went into
lined the sidewalks along the two-and- to the Southern cause and edited politics, which for Mitchel always in-
a-half-mile route. several proslavery newspapers. cluded free-swinging controversy on

The Air Service wrote a postscript All three sons served in gray as a variety of issues.

Theodore Roosevelt, other dignitaries led Mitchel's slow, Cavalry horses drew the casket from City Hall to St.
ceremoniou funeral proveion up Nw Yo'rk Fifth Ave. Patrick's Cathedral. There t .e funral serice took place.
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Mitchel, as mayor of New York City, tosses out the first Mitchel and V. K. Wellington Koo, former ambassador from
ball to open the baseball season at the Polo Grounds. China, receiving honorary doctoral degrees at Columbia.

In 1906, then Mayor George B. preparedness before American entry fore the state legislature, acting as an
McClellan, son of the Union general, into World War I precipitated the investigative body, to explain some of
appointed Mitchel special counsel to close of Mitchel's mayoralty career and his sharply expressed views. Especially
investigate the offices of the five bor- his entry into the Air Service. Mitchel biting so far as the German-born sena-
ough presidents of New York. The spoke out for a general military tor was concerned was Mitchel's de-
investigation soon led to the removal buildup, including compulsory military nunciation of those who, under the
from office of three of the borough training, at a time when such views "guise of pacifism," were "working
heads. Mitchel's reputation was firmly were far from popular. The national more in the interests of Germany than
established. Administration was itself steering a the United States." The specific matter

Elective office came next. The re- course of strict neutrality. in question was whether the state
form-platform Fusion party nominated He stepped on more toes than usual should purchase tracts of land along
Mitchel for president of the city's in connection with this issue. Among the sea coast for erection of fortifica-
Board of Aldermen in 1909. He won them were those of the extremely tions.
then, against a Democratic tide that popular state senator from New York The proceedings ended inconclu-
swept Tammany Hall's William J. City, Robert F. Wagner, father of the sively, their content a matter of
Gaynor into City Hall. When a dis- city's present mayor. academic interest as the nation moved
charged city employee shot and se- Wagner had Mitchel summoned be- (Continued on following page)
riously wounded the mayor, Mitchel,
only thirty-one, took over as acting
chief executive. He made use of the
unexpected authority to lead a success-
ful crusade against a vice ring thriving
at Coney Island.

Three years later, in 1913, Mitchel
won the mayoralty in his own right in
a tough campaign against Tammany.

Under Mitchel, New York City be-
came something of a model for students
of municipal affairs. Mitchel brought
economists, social scientists, and schol-
ars into his administration.

He administered New York City as
a business enterprise, on a pay-as-you-
go basis-instituting innovations which
included a personnel management pro-
gram and a zoning plan which became
models for other municipalities. Addressing war bond rally some months after US entered first world war. An

Bitter public debate over national early advocate of national preparedness, Mitchel made some powerful enemies.

During the graveside services for the former mayor of New The Air Service presents its own stirring, sentimental
York, an Army rifle squad renders final military honors. tribute. Army plane dropped flowers along funeral route.

- --
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Major Mitchel and his flying class line up before a "Jenny" trainer at Rockwell Field, San Diego, Calif. Although
38 years old when he entered training, Mitchel, fourth from left, learned quickly. A lifelong athlete, he proved
a "natural" aviator, was widely judged to be one of the most promising new flying officers in the Army Aero Division.

into war with Germany. The mayor ing he soloed on March 16. On May 4, to the belief that he suffered a spell of
proved to the satisfaction of all that Mitchel won the aviator's coveted severe headache and lost control of the
he had not attributed treason to Wag- double wings. plane-headaches had plagued him for
ner. But memories of this controversy Next came transfer to Gerstner some years. It appears that Mitchel's
and others in which he took part Field, near Lake Charles in Louisiana, safety belt probably was not fastened
alienated large segments of the voting a step on the road to France and ac- during the flight. Mitchel's wife, with
public at the next election, in 1917, tive duty against the Germans. The him at Gerstner, reported that he did
and Mitchel lost. plan called for a month's training in not use the belt the previous afternoon

By then, the United States was at pursuit planes before shipping out. because it hampered his movements.
war and hurriedly preparing for it. Major Mitchel made his first flight Black headlines reported the acci-
Eleven days after he left office, Mitchel at Gerstner Field in a fast scout-type dent across the country. "No man of
received a direct commission. A few plane, an American version of the his generation has written for himself
days after that, he was on the way to French Spad, on July 5. An unusually such a brilliant public record in such
Rockwell Field, San Diego, Calif., for large audience watched from the field, a short space of time," the New York
flight training. for Michel was not only a man of Times observed in reviewing his

The oldest cadet in the Air Service national fame but judged to be one meteoric career.
(his age barred him from the Infantry), of America's most promising new mili- What might have been John Mit-
Mitchel brought to his flight training tary aviators. chel's destiny had he lived? Imagine
the same qualities he showed in public He was out early the next day, Sat- that he got to France by late summerl
life. After a few weeks of ground urday, July 6. By 0730 he was rolling of 1918. Grant him several combat
school instruction, Mitchel made his down the runway in the same Spad he missions carried out with the verve
first flight on February 26, 1918, and had flown the previous day. Climbing and brilliance and competence so
following twelve hours of flight train- smartly, he put the Spad into a se- characteristic of everything he tackled

quence of maneuvers. in life. Who is to say that he might
Still mayor, Mitchel stands before It went well-for a while. Then all not have gone to the top of the infant
New York National Guard camp tent at once, the plane's nose turned down Air Service or even, as his closest

and it began its final dive. supporters suggested, to the highest
The cause of the accident was never office in the land?

positively determined. A variety of A crazily diving Spad raised the
possibilities existed. questions and left them unanswered.-

Many of Mitchel's friends inclined END.

The author, Maj. William Gardner Bell, US Army, is a
decorated combat officer who has achieved considerable
success in concurrent careers as a writer, historian, and edi-
tor. Presently assigned as an historian under the Army's
Chief of Military History, Major Bell has served as editor
of Armor magazine and the Armored Cavalry Journal.
During the war he fought in North Africa and Italy, earning
among other decorations the Bronze Star with two Oak Leaf
Clusters. He has written for some two dozen publications.
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.. the instrument with the TAPE-SLIDEWIRE!

Why not have

highest accuracy...

if it costs no more???

The basic accuracy of the Ta'PotO results
from its designed built-in correction for
variations in wire diameter, structure or

~oo mechanical arrangement. Calibration is
simply represented by punched holes in

700 tape (for gearing to an in-line counter)
or by printed scale markings on the tape.
B & H Instruments incorporating the
Ta'Pot have a normal accuracy of 0.1%
and higher accuracy is available.

*

The TA'PoT "is the fundamental NO MANUAL TAPPING or PADDING
component of these B & H Instruments: is PERFORMED or NECESSARY.

AUTOTEMPT 5 AUTOTAK .
MILLI-V-METER Tm , LOW COST and HIGH ACCURACY

JETCAL AnalyzerO, TEMPCAL* are the SIMPLE and
NATURAL ATTRIBUTES of the DESIGN!

For particulars write or telephone
(EDison 6-7243)... IT CANNOT BE MADE LESS ACCURATE!

TA'POT Is the registered trade mark of Howell Instrument Company

B & H INSTRUMENT Co., INC.
3479 West Vickery Blvd., Fort Worth 7, Texas

Soles-Engineering Offices. ATLANTA, GA., COMPTON, CAL., DAYTON, OHIO, VALLEY STREAM, L.I., N.Y., WICHITA, KAN.,

TORONTO. ONT.,George IKelk Ltd.), MITCHAM, SURREY, ENGLAND (Bryons Aerocuipment Ltd.)



This Is AFA
The Air Force Association is an independent, nonprofit, airpower organization with no personal, political, or commercial
axes to grind; established January 26, 1946; incorporated February 4, 1946.

Objectives GEORGIA: John T. Allan, 650 Hurt Bldg., Atlanta; Joseph A.
Sellars, 401 S. Woodland Dr., Marietta; Phillips D. Hamilton, 136

* To assist in obtaining and maintaining adequate airpower for E. 50th St., Savannah.
national security and world peace. * To keep AFA members HAWAII: Roy J. Leffingwell, 116 S. King St., Honolulu.
and the public abreast of developments in the field of aviation. IDAHO: William Bozman, Box 1098, Boise, Ralph E. Funke, 508
* To preserve and foster the spirit of fellowship among former 2d St., Coeur d'Alene; Robert E. Scott, 813 Maplewood Dr., Idaho
and present personnel of the United States Air Force. Falls.

ILLINOIS: Melvin Polacek, 3001 W. Lawrence, Chicago; Donald
CluMbe421 Cooper Ave.. Elgin; Ross Merritt, 2105 Washington St.,MembershipWakgn

Active Members: Individuals honorably discharged or retired INDIANA: Ben J. Barrett, 433Trevor St., Brownsburg.
frommiltar sevic wh hae ben mmbes o, o eiheras- IOWA: Dwaine Lighter, Box 384, Algona; Dr. C. H. Johnston,
fro miltayseviewhhavbenmebesof oreihers- 4820 Grand Ave., Des Moines; Ken Kalahar, P. 0.Box 884,Mason

signed or attached to, the USAF or its predecessor services, or City.
who are currently enrolled in the Air Force Reserve or the Air KANSAS: Henry Farha, Jr., 220 N. Green, Wichita.
National Guard. $6.00 per year. LOUISIANA: Vane T. Wilson, Box 7515, LSU, Baton Rouge;Service Members (nonvoting, nonofficeholding): Military per- Neill M. Kivelt, 613 Ave. I, Bogalousa; John K. Moore, 1818 4th
sonnel now assigned or attached to the USAF. $6.00 per year. St..Harvey; Walter Kay, Jr., 1707eBroadmoor Dr.,Lake Charles;Cadet Members (nonvoting, nonofficeholding): Individuals en- Myron Lowell, 739 Homestead Ave., Metairie; W.E. Gifhorn, 117
rolled as Air Force ROTC Cadets, Civil Air Patrol Cadets, or Leo Ave., Shreveport.
Cadets of the US Air Forc Academy.$3.00per year. MARYLAND:FrederickJ.Hughes, Box 3725, Baltimore; GeorgeAssociate Members (nonvoting. nonofficeholding): Individuals AHaceo33Hgrswn
not otherwise eligible for membership who have demonstrated i ASSACHUSETTS:ark Mar frides,349E.BroadwaHaver

ther iteestin urherng heaim an prpoes f he ir hill; JosephE. Assaf, 130 Turtle Pond Pkwy., Hyde Park; Charles
Force Association.$6.00 peryear. Collins, Box 195,Lexington; Herbert Maguire,92Fern Rd.,Med-Industrial Associates: Companies affiliating with the Air Force fodRnlGrea,8StaBbrat.Spiged;oet
Association on a nonmembership status that receive subscrip- Laord nceRon ic Glau4Staunton;alpar,6prmfent;Rert.

linm oAI OC agazine splmns and tilSPAvce DIetspeia Waltham; Joseph Ruseckas, 19 Housatonic St., Worcester.
MICHIGAN: Deland H. Davis, 221 Summer, Battle Creek; Fred

Bonjour, 1478 Larkmoor Blvd., Berkley; R. G. Saltsman, 208
Officers and Directors Larchlea, Birmingham; Jerome Green, 23090 Parklawn, Oak Park

PETER J. SCHENK, President, Waltham, Mass.: JULIAN B. (Detroit Area); Harold Schaffer, 2208 Barstow, Lansing; Paul
ROSENTHAL, Secretary, New York, N. Y.; JACK B. GROSS, Schmelzer, 22500 O'Connor, St. Clair Shores.

Treaure, Hrrisurg Pa; JMES . TAIL Charma ofthe MINNESOTA: Russell Thompson, 2834 N. Griggs St., St. Paul.
TreSurerHAHarrurPa.; JAMES M.TRAChirBmanothe MISSOURI: A. L.Hillix, 450 W. 51st St., Kansas City; SterlingBoard, Boise, Idaho. Thompson, 8235 Paramount, St. Louis.
REGIONAL VICE PRESIDENTS: Kenneth H. Bitting,St.LE NEBRASK Waterounlack, 3 S.37th St., Lincoln; Lloyd

Mo. (Midwest); Philipe F. Coury, Mattapan, Mass. (New Eng- NERSAWatrIBlc,31S.7hS.,Lno;Loy
land); Merle S. Else, Minneapolis, Minn. (North Central); Dale Grimm, 5103 Hamilton St., Omaha.
R. Erickson, Ogden, Utah (Rocky Mountain); George D. Hardy, NEVADA: Scott Griffith, 2117 Sunrise, Las Vegas.
College Park, Md. (Central East); Roy J. Leffingwell, Honolulu NEW JERSEY: Tom Gagen, 512 Garfield Ave., Avon; Morris H.
T. H. (Pacific Ocean); Howard T. Markey, Chicago, Ill. (Great um452CentAv E.Orang;WilliamPromirsk,221Warren
Lakes); Hardin W. Masters, Oklahoma City, Okla. (Southwest)' St., Jersey City; John F. Russo, 471 3d St., Palisades Park; Nathan
Harvey J. McKay, Glendale, Calif. (Far West); Robert H. Mitchell, Lane, 135 E. 32d St., Paterson; Italo Quinto, Box 309, Stirling.
Portland, Ore. (Northwest); Alex G. Morphonios, Miami, Fla. NEW YORK: Leroy Middleworth, 387 Myrtle Ave., Albany; Don
(Southeast); Roy T. Sessums, New Orleans, La. (South Central); Pellow, 118 Rees St., Buffalo; Fred Monsees, 62 Oakland Ave., Lyn-
Leonard A. Work, State College, Pa. (Northeast). brook (Metropolitan Area); John Grant, 407 Elm St., Rome; Marc

DIRECTORS: John R. Alison, Hawthorne, Calif.; Walter T. Terziev, 109 Cherry St., Syracuse.
Bonney, Silver Spring, Md.; J. Alan Cross, Miami, Fla.; Edward NORTH CAROLINA: R. P. Woodson, III, 2513 Anderson Dr.,
P. Curtis, Rochester, N. Y.; James R. Dempsey, San Diego, Calif.; Raleigh.
James H. Doolittle, Los Angeles, Calif.; A. Paul Fonda, Hagers- OHIO: Clyde Haught, 2274 11th St., Akron; Herbert L. Bryant,
town, Md.; J. Wayne Fredericks, Bronxville, N. Y.; Al Harting, 912 7th St., Canton; John A. Repasy, 3629 Lansdowne Ave., Cin-
Dallas, Tex.; Samuel M. Hecht, Baltimore, Md.; John P. Henebry, cinnati; Willard L. Dougherty, 3050 Yorkshire Rd., Cleveland
Chicago, Ill.; Robert S. Johnson, Woodbury, N. Y.; Arthur F. Heights; Morris Ribbler, 1912 Hazel Ave., Dayton; Herb Your,
Kelly, Los Angeles, Calif.; George C. Kenney, New York, N. Y.; 2633 104th St., Toledo.
Thomas G. Lanphier, Jr., San Diego, Calif.; W. Barton Leach, OKLAHOMA: W. G. Fenity, 430 S. Van Buren, Enid; Larry
Cambridge, Mass.; Carl J. Long, Pittsburgh, Pa.; John B. Mont- Leffler, 2208 N. Key Blvd., Midwest City.
gomery, Cincinnati, Ohio; Charles 0. Morgan, Jr., San Francisco, OREGON: Clyde Hilley, 2141 N. E. 23d Ave., Portland.
Calif.; Msgr. William F. Mullally, St. Louis, Mo.; Fred 0. Rudesill, PENNSYLVANIA: John Malay, 462 Maplewood Ave., Ambridge;
Metairie, La.; C. R. Smith, New York, N. Y.; Carl A. Spaatz, Roger Ellis, P. 0. Box 1001, Erie; David Lenker, 7700 Sunset Dr.,
Chevy Chase, Md.; William W. Spruance, Wilmington, Del.; Harrisburg; Phillip Halfpenny, P. 0. Box 103, Lewistown; Sally
Arthur C. Storz, Omaha, Neb.; Harold C. Stuart, Tulsa, Okla.; W. F. Downing, 417 S. 44th St., Philadelphia; John H. Kruper, Box
Thayer Tutt, Colorado Springs, Colo.; Alden A. West, Dewitt, 1904A, Pittsburgh; J. J. Kapitanoff, 1000 N. Atherton St., State
N. Y.; Gill Robb Wilson, New York, N. Y.; Paul S. Zuckerman, College; Joseph Chancler, Willow Grove NAB, Willow Grove.
New York, N. Y.; Thomas E. Cindric, National Commander, Arnold RHODE ISLAND: M. A. Tropea, Industrial Bank Bldg., Provi-
Air Society, Pittsburgh, Pa. (ex officio); Rev. William Laird, dence.
National Chaplain, Haddon Heights, N. J. (ex officio). SOUTH DAKOTA: Rex Waltz, 804 7th St., Brookings; Duane L.

Corning, Joe Foss Field, Sioux Falls.

Community Leaders TENNESSEE: L. W. Frierson, III, Hamilton National Bank Bldg.,
Knoxville; Jerred Blanchard, 1230 Commerce Title Bldg., Mem-

ALABAMA: Brig. Gen. George R. Doster, Jr., Sumter-Smith phis; James W. Rich, 3022 23d Ave., S., Nashville.
ANG Base, Birmingham; John Starke, 3110 Valeria St., Mobile; TEXAS: Frank J. Storm, Jr., Box 1983, Amarillo; James M.
Jack Parsons, 144 Arlington Rd., Montgomery. Rose, Box 35404, Airlawn Sta., Dallas; Bob A. Roberts, 2903 N.

ALASKA: Dan Plotnick, P. 0. Box 2072, Anchorage. Zarzamora St., San Antonio.
ARIZONA: True W. Childs, 3237 E. Mitchell Dr., Phoenix. UTAH: Rex T. Carlisle, 3 E. 1400th S., Bountiful; Edward Mad-
CALIFORNIA: Tom Mason, P. 0. Box 330, Chico; E. R. Grantham, sen. 1635 Lake St., Ogden.

728 Nevada St., Fairfield; W. A. O'Brien, P. 0. Box 3290, Fresno; VIRGINIA: Roy H. Hodge, Jr., 157 Marshall St., Danville;
Clarence Hanson, 646 6th St., Hermosa Beach; Glenn Miller, 3827 Arthur E. Stump, Jr., Box 841, Lynchburg; Robert W. Love, P. 0.San Anseline, Long Beach; George Sanchez, 13222 Foxley Dr, Bx22,NfokJhnOdJ.,35ElwdAvRimn.
Whittier (Los Angeles Area); R. L. Painchaud, P. 0.Box 474M, Box2021,Norflk;ohnF.gde,.,342er-GwordgeBd.,ichokn.
Pasadena;SydneyLewis, 26904 Fond du Lac Rd., Rolling HillsnS a
JohniSilliman, 3437 Chenu, Sacramento; George Mays, 4685 Mo: WISCONSIN: Merrill H. Guerin, 504 Franklin, DePere; Gary
nangahela, San Diego; George Floyd, 529 W. Santa Clara, Santa Ortmann,2910S.LoganAve.,Milwaukee.
Ana; Joseph Myers, P. 0. Box 1111, Santa Monica; Bob Hamilton,
P. 0. Box 2067, Van Nuys; Lyle Whitlock, 903 S. Shasta, W. Covina. National Headquarters Staff

COLORADO: Kenneth Costello, 6373 Teller St., Arvada; William
B.Offult Box 1051, Colorado Springs;Phillip J.Carosell,Majestic ExecuveDirector James HStraubel Adminirative DirecorBldg., Denver; Arthur H. Korell, Box 212, Lamar; Thomas C. ne~eietrJms.tabl diitaieietr
Hausman, P. 0.Box 1143, Pueblo, John 0. Gray; Program Director. and Convention and Exhibit

CONNECTICUT: Laurence Cerretani, 139 Silvermine Rd., New Director: Ralph V. Whitener; Convention Manager: William A.
Canaan. Belanger; Production Manager: Herbert B. Kalish; Organization

DISTRICT OF COLUMBIA: Lucas V. Beau, 2610 Upton St., N. W. Director: Gus Duda; Exhibits Manager: Robert C. Strobell; Direc-
FLORIDA: Edward L. Hurlburt, 1152 Cleveland St., Clearwater; tor of Military Relations: Edward L. Wilson; Director of Industrial

Edward Aronson, 204 S. 28th St., Hollywood; V. W. Marshall, 1733 Relations: Stephen A. Rynas; Director of Insurance Programs:
Moro St., Jacksonville; Ted Koschler, 10803 N. E. 9th Ave., Miami. Richmond M. Kenney; Director of Accounting: Muriel Norris.
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One of a series of advertisements depicting historic incidents in I.Ioy communications through the ages.

GLOBAL COMMUNICATIONS -1815 TheBattleofNewOrleans

on Januay 8,1815 was fought 15 lays after the end of the War of 1812. The Trea. of Chent terminating

the war between the U. S. and Britain had been signed in Europe on December 24, 1814. Yet before the news reached America,

General Andrew Jackson with his motley forces of frontier militiamen, gulf pirates and a few regulars, out-numbered two to one,

fought and won the memorable victory over Sir Edward Pakenham's crack line regiments-vererans fresh from victory over Napoleon.

This war was but a facet of the larger global foment stirred up by the ambitions of Napoleon and the French Reolution.

The Bettmann Archive

A

Now, the United States is leading the free nations in building a bulwark of defense to maintain
world peace in the face of today's aggressive ambitions. In this age of global commitments our
defense network require instantaneous Electronic Communications. Within seconds, policy
makers and commanders must have knowledge of events, must receive and give orders. Two-
way command and data-link communication, instantly available, is essential for world-wide
action in time of crisis.

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

LECTRONIC

OMMUNICATIONS

NC. St. Petersburg, Florida

Specialists in advanced electronic communications, countermeasures, and detection systems

Regional Offices: Washington, 0.C., North Hollywood, Calif., Paramus, N.J., Dayton, Ohio, DallasTexas
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C m 880 ad600 cet-,j10Aeu-
YEARS A H EAD FOR YEARS TO COIE

The elegance of Convair's 880 and 600 Jet-Liners will set standards
for luxury travel in the new jet age. Foremost in designing for jet-travel
comforts, Convair Human Engineering experts have assisted in creating
new concepts in color, lighting, and interior appointments. Every
modern convenience, comfort, and luxury will be yours in Convair
Jet-Liners-truly elegance that is years ahead for years to come!

to offer Convair 880 or 600 Jet-Liner service wiil be TWA, DELTA, TRANSCONTINENTAL (Argentina), REAL-AEROVIAS (Brazil), S.A.S., SW ISSAIR, AMERICAN


