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Think small

Mechanical brains for missiles must be as of solid state circuitry, systematic design and

tough and tiny as possible ... a design compatibility testing, AAwe is producing a

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

electronic computers and miniaturization. operational under the most severe conditions

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

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

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

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

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

Right now, in fact, through new techniques Bosch Arma Corporation.
5836
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Focalized Facilities
FOR MAJOR WEAPONS SYSTEMS

*RESEARCH *DEVELOPMENT *MANAGEMENT

Providing a new systems approach that follows through will explore new concepts in communications, guidance
from initial plan to final production, the Bendix Sys- and control, infrared, data processing, aerodynamics
tems Division serves as the focal point for the twenty- and propulsion, radar, acoustics, and countermeasures.
five strategically located divisions that constitute the Weapons systems now being developed by this
Bendix Aviation Corporation. The new building, de- Bendix division include air defense network improve-
signed for engineering and managing of major weapons ments, global weather reconnaissance, special radar
systems, is adjacent to the Graduate Engineering applications for detecting ballistic missiles and low-
School of the University of Michigan in Ann Arbor. flying aircraft, underwater surveillance, mission andThis structure and its additions will accommodate a traffic control, and a supersonic aerial target system forstaff of 1,000 including engineers and scientists who testing operational capabilities of the latest weapons.

Bendix Systems Division ." a
ANN ARBOR, MICHIGAN L A CORPORATION



Key factors in any

weapon system
It takes more than a runway or a launching pad to

get the new aircraft and missiles into the blue.

The requirement for outstanding Air Force

personnel is greater now than ever before,

and promises to be even more 7
demanding in the years to come.

That's why the new Air Force Academy

at Colorado Springs has such significance.

Here, resourceful young men will be

readied for the big jobs of the future.

They will acquire that high degree I

of technical and executive skill which will

allow them to handle tomorrow's problems

relating to aircraft, missiles or space

vehicles with competence and efficiency.

Douglas salutes the foresight of

Air Force planners in setting up this fine facility.

As an Air Force partner in the nation's security

with such projects as THOR, C-133, RB-66 and GENIE,

we assume responsibility for our products throughout

their operational life. And we realize that their success depends

largely on the capability of the personnel who utilize them.

We send our best wishes to the men who teach and the

men who learnat the new Air Force Academy.

The Armed Services' Partner in Defense
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Our nation's growing arsenal of missiles, decade of research and developmentin flung NATO missile bases, our missile-

possessing fantastic speeds and awesome every phase ofjet-powered flight. Plans launching mobile units of the United

capabilities, must be supported by super- for new and even faster military and com- States Armed Forces, and the thousands

sonic aircraft of an entirely new order. mercial manned aircraft are on the draw- of industrial firms which produce the

Such a plane is the Lockheed F-1o4 Star- ing boards at Lockheed-to give vital armament to maintain America's defenses

ighter the culination of more than a tactical and logistical support to our far- at optimum strength.

*Military aircraft cannot establish official speed mnarks until they have been operational 6 months.

Lockheed's famous "Missile with a man in it," the

F-104 STARFIGHTER, entered USAF service in February.

Every time it flies an intercept mission for Air Defense

Command, the F-104 exceeds the world's official speed

record (1207 miles per hour) for jet aircraft.*

]LOCK HEED1 n2eans leaderslhip
LOCKHEED CALIFORNIA DIVISION: Burbank, Maywood and Palmdale, California

JET FIGHTERS * JET TRAINERS * LUXURY AIRLINERS * PROP-JET TRANSPORTS

AIRONE EARrvY-WARNIvNG AIRRooAFT . ANTrI-STTMARTNE PATROTL PLANES
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American

industry

teams up to

build the B-70
and the -08

MERICAN INDUSTRY faces a job that is big, demanding, work simultaneously on each of the separate systems (15

L urgent. for the F-108, 16 for the B-70).

The F-108 and the B-70 will be the first of the new gen- Each major contractor will be responsible to the Weapon

eration of manned weapon systems. No military airplane System Manager for everything about his system, from

in the world today even approaches their performance. engineering through construction. In every case he will

They represent such a sharp break with the past that sublet contracts for engineering and components to other

almost everything that goes into them - aerodynamic de- companies, large and small. He will deliver his system to

sign, structure, propulsion, electronic and hydromechanical the prime contractor, North American Aviation, who in turn

systems-will require giant forward strides in engineering. will deliver the complete weapon system to the Air Force.

The need for these radically advanced manned weapons This is the Weapon System Manager concept. This is the

is very great. Yet the scope and complexity of the systems way American industry shelves self-interest and shares

engineering involved presents problems so formidable that secrets to make the nation strong. This is the way that free

it will challenge the most creative minds in America. men can meet the threat of tyranny.

There is only one way to handle projects of this size:

dividing each project into major systems and assigning The Los Angeles Division of AN

each of these systems to a major contractor. In this way, North American Aviation, Inc. AAmerica's outstanding scientists and engineers can begin



An Editorial

We Can Afford What We Need
John F. Loosbrock, Editor

ANANCIENT anecdote tells of the man who, after buhdget. No one questions the fact that available money

months of joblessness, got work as an apple sorter. can be spent more wisely, that we are still frittering awayHe took the apples as they came from the pickers our substance on obsolete weapons and obsolete concepts.and sorted them into three piles-small, medium, and large. The recent reorganization of the Defense Department ad-Before he had finished a week on the job he went to the mittedly falls short of achieving maximum efficiency withinforeman and asked for his pay. the amount of dollars available. Yet the threat continues to"What's the trouble?" he was asked. "Hours too long?" grow and the inevitable gap between the respective mili-No, sir. tary capabilities of the US and the USSR is fast becomingWork too heavy?" a matter of when and how much, not if. It seems apparent,"No, sir." then, that the only short-term answer is more money."What then?" As an AFA elder statesman put it in private conversa-"It's my nerves, sir. The decisions are killing me." tion, "If your little boy sets the house on fire, your firstThe story illustrates the national defense dilemma of move is not to lecture the little so-and-so on the dangershow much can we spend and what should we spend it on. of playing with matches. The first priority is to put out theIn the recently issued report of the Committee for Eco- fire."
nomic Development, entitled "The Defense We Can Afford" Here one runs smack into the ancient argument that(see "Airpower in the News," page 15), James F. Brownlee there is some arbitrary limit on what we can afford to spendcogently outlines the problem. He says: on defense. That such a limit somewhere exists may well"We face a seemingly endless list of choices. Should we be true. But that we are even close to it at present appearsconcentrate upon delivering hydrogen bombs to the home- to be a gross exaggeration.
land of the potential aggressor, thus running the risk of a Taking an average of several serious studies of the mat-fill-fledged, universal nuclear var? If we follow this course ter, the Soviet Gross National Product has grown aboutshould we use more of our resources for building up civil twice as fast over the past ten years as has the GNP of thedefense and our capacity to recuperate from disastrous re- United States. Even with their late start, the Soviet Uniontaliatory blows? Or should we support a military organi- today is producing over-all about forty percent of what wezation geared to react to local and limited aggression by are.
use of conventional forces and nuclear weapons adapted to But-and here's the rub-from twenty-five to fifty percentthe attainment of strictly limited objectives? of the Soviet GNP is devoted to military purposes. To err"How much should we spend on increasing the mobility on the side of conservatism, let's take the lower figure-of ground forces? How much on guided and ballistic mis- twenty-five percent. We expend between ten and twelvesiles and their supporting installations? How much for basic percent of our GNP on defense. This means that with aresearch? How much to the improvement of weapons likely GNP that is forty percent of ours, they are matching usto be out of date two or three years from now? How much in military effort.
on submarines? How much on the conquest of outer space?" Naturally, this depresses the standard of living in theDecisions, decisions. And it is not a question of the right Soviet Union. But they're getting by-and expanding. Weapple in the right barrel. Upon the wisdom of our choices devote ninety percent of our Gross National Product tomay lie our very survival as a nation. peaceful purposes and say we can't afford to spend anyThe CED report goes on to point out that "these choices more money on defense without wrecking the economy.
once made cannot be quickly changed. They will deter- The Soviets spend seventy-five percent of a much smaller
mine our state of readiness for many years into the future." GNP on peaceful purposes and boast that they'll lick us in

One thing is sure, however, says the report: the economic war before the ICBMs get into the battle.
"The less we spend on defense the harder will be our This doesn't add up to me. Paying taxes isn't my favorite

choices, the more we will have to rely on our frail capacity indoor sport by a long shot. But it seems to me that we're
to foresee the future. And the fewer will be the contingen- neglecting the greatest weapons in our arsenal: the wealth
cies against which we can defend ourselves." and productivity of this nation. I'm naive enough to be-

All of which, brings us to what is perhaps the most sig- lieve that no American will dodge the issue if it's made
nificant single sentence in the 1958 Statement of Policy of clear to him, that no one wants that second television set
the Air Force Association: badly enough to risk his freedom for it, and, further, that

"Our total national defense effort can be expanded with- this nation's economy, managed with the boldness that
out endangering the economy." made it great, can grow faster than the threat and that the

This is important for it is difficult to see, at this juncture, people of the United States-to return to the words of
how our national defense posture can be significantly im- the CED report-"can afford whatever has to be spent
proved without substantial increase in the national defense in the cause of national defense."-END
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General Gavin's "World" deride this fine officer. \on appear to materiel support of Air Force opera-

Gentlemen: It would be negligent of agree reluctantly with much that he tion. Since we have had our source of

me to pass over a reading of your edi- has to say. I, too, agree with much origin in the Army, the Air Force has

torial entitled "The Little World of that he says, and believe that a more in general taken a Quartermaster view

General Gavin" [September '58] with- studied look into the matter will reveal of this most important aspect of its

out expressing my disappointment with that "The Little World of General operation. When Grandpa and Uncle

your treatment of the subject and its Gavin" is in truth not so very little, Mike were in the Confederate Army,

personal aspects. I would not take but much, much bigger than you think. outside of their uniform and rifle, the

offense at anyone's objective review of Col. John W. Oberdorf CSA was responsible for little more of

General Gavin's War and Peace in the Maxwell AFB, Ala. their equipage. . . .

Space Age. However, you have chosen Today's warfare is entirely different.

by inference to deride a sincerely dedi- * We respect your opinions but Failure upon failure occurred during

cated man, one of our nation's finest must continue to disagree with you. World War II and.the Korean War as

soldiers and citizens. . . . Our contention was that he was all for a result of ignorance of materiel plan-

The true facts are opposite from airpower but thought the Army should ning. I know that you realize what a

those you infer. General Gavin obvi- run it. As for the progress of Army coordinating affair a mission properly

ously has a high regard for all the research and development, we feel it accomplished with a B-58 will require.

military services and their uniformed is safe to say that it would be farther ICBMs will require even greater co-

members. He has repeatedly estab- ahead in terms of the doughboy mis- ordination. There is extant among Air

lished the urgency for maintaining sion had there not been so much effort Force officers today a greater knowl-

high capability in all the military expended at Huntsville in pursuit of edge of the scientific aspects of mis-

media of land, sea, and airpowver. As the Air Force mission.-THE EDITORS siles than there is of the day-to-day

early as 1947 in his book entitled Air- operation of materiel.

borne Warfare he states, on page 174: Convention Praise Maj. Gen. Clements McMullen

"Airpower is now the decisive ele- Gentlemen: My heartiest congratula- USAF (Ret.)

ment in modern war. And by airpower tions to Peter J. Schenk on his most San Antonio, Tex.

is meant every contribution to waging deserved reelection as President of

war that man has created and that can AFA and on AFA's greatest Conven- "Ham" Sleuths

be flown. Men, weapons, ammunition, tion ever. Gentlemen: Your paragraph about So-

food, bombs, missiles, and all that it I've attended a number of the Con- viet amateur radio operators being

will take to fight a future war must ventions in the past and thought they trained to find hidden transmitters

fly." were real professional jobs. But the with portable receivers ("What's New

And earlier, on page 170: one in Dallas really outdid them all. With Red Airpower," September issue)

"The nation or group of nations that The highly capable AFA staff and is occasion to remind you of the activi-

control the air will control the peace." the boys down Dallas way really are ties of our amateurs in this art.

Furthermore, I believe there is evi- to be commended for their efforts and For several years, radio amateurs in

dence of progress in Army research accomplishments. thiscountry,usuallyunder theauspices

and development under General I wish also to belatedly congratu- of local "ham" clubs, have engaged in

Gavin's direction. . . . late the Am FORCE staff on their 1958 "hidden transmitter" 'hunts. Usually

Your claim that General Gavin sug- Almanac issue. I think it's terrific. these hunts are conducted in connec-

gests that we should neglect our ability The magazine always has been num- tion with a club program, the "hunt"

to wage general war is surely in error. ber one in my library. being the feature event.

The fact that he establishes early in Lt. Col. Joseph H. Friedmann The ingenious locations of these

his book that "a limited war concept Editor, The Air Resercist transmitters, and the persistence of the

is only valid within an impressive over- Mitchel AFB, N.Y. radio sleuths, is more than interesting

all framework to wage general war" It shows that our radio amateurs are

disproves such allegation. . . . AF Materiel Planning quite adept in a technique which per-

I can only surmise that a more fac- Gentlemen: I enjoyed the editorial in haps some Am FORCE readers may

tual research of General Gavin's ex- the October issue on the new SPACE think is unique to the Soviets.

pressed views, and a more factual DIGEST. It is a wonderful idea. We The refreshing aspect of our US

knowledge of his personal background, should all do as much as we can to group is that our radio amateurs do

would have revealed to you that he is spread information with regard to the their radio sleuthing quite voluntarily.

not deserving of the derision you ac- development of space and the con- Rest assured that as long as our

cord. He has consistently throughout struction of missiles. government continues its enlightened

his brilliant military career portrayed There is one other phase of Air policy of licensing US amateurs, and

an intelligence, courage, and integrity Force activity which no one covers protecting their frequencies, this na-

not easy to equal. and about which less is known in the tion will be well girded with a corps

Aside from your curious desire to construction of ICBMs. That is the (Continued on page 11)
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At DRESSER, Men with Imagination
Help You Probe New Horizons

Wherever new horizons in technology are being ex- Dresser supplies to government agencies ranges from
plored - whether in the stratosphere or at the bottom tiny hermetically sealedt transformers for jet aircraft
of the sea - the men of Dresser Industries are helping to compressors for giant atomic submarines, from
to supply technical services and equipment. launching towers for missiles to gas pumps for nuclear
Dresser experience in engineering and manufacturing power installations.
has set high standards in oil, gas, chemical and elec- Whatever your needs, look to Dresser. From no other
tronic industries for many years. Today, in atomic single organization will you receive the same combina-
research, in missilery, in electronics, the men with tion of facilities and experience with individual atten-
imagination at Dresser are exploring new frontiers in tion to your needs. For although each Dresser company
technological development. These men are supported works independently, all are teamed together in a
by the combined facilities of the companies that make single organization to provide unified research, engi-
up Dresser Industries, Inc. The engineered equipment neering and manufacturing facilities.

TOMORROW'S PROGRESS PLANNED TODAY BY MEN WITH IMAGINATION

CLARK BROS. CO.-compressors & gas turbines P DRESSER DYNAMICS, INC.-advanced
scientific research DRESSER-IDECO COMPANY-steel structures, radar towers A DRESSER
MANUFACTURING DIVISION-couplings, jet engine rings'f HERMETIC SEAL TRANSFORMER
CO.-electronic transformer development THE GUBERSON CORPORATION-molded rubber
products 10 IDECO, INC.-missile hoist, launching structures ' LANE-WELLS COMPANY-
apecialized technical services MAGNET COVE BARIUM CORPORATION-drilling fluids,A STRIESS E ce chemicals * PACIFIC PUMPS, INCORPORATED- custom-built pumps % ROOTS*
CONNERSVILLE BLOWER DIVISION-blowers&meters SECURITY ENGINEERING DIVISIONEQUIPMENTAND -rock bits, custom-manufacturing7 SOUTHWESTERN INDUSTRIAL ELECTRONICS-electronic

TECHNICAL SERVICES instrumentation 4 WELL SURVEYS, INC.-nuclear and electronic research and development.
OIL * GAS * CHEMICAL

__ ELECTRONIC * INDUSTRIAL REPUBLIC NATIONAL BANK BLDG. * DALLAS 21, TEXAS



-~ Roots-Connersville creates

stop-and-goawhirlwinds
for aircraft research

Man-made air masses that match the violence sion, one of the Dresser Industries, designs and
of nature's hurricanes pour from the Roots- builds the world's most extensive and varied line
Connersville Blowers atthe Lewis Flight Pro- of such equipment.
pulsion Laboratory of the National Advisory
Committee for Aeronautics. Yet the power of Teamwork...that serves the world!
these huge wind-making machines can be in- In its specialized field, each Dresser company,
stantly controlled, from asoft, whispering breeze operating independently, has the experience,
to aroaring, whirling cyclone. In the reverse, the facilities and engineering manpower to meet the

siphoning air movement can develop almost per- progressive needs of the industries it serves.
fet vacuums to simulate the air conditions of Whenever an unusually challenging problem is

high altitudes Asimilar but larger N.A.C.A. put before any Dresser operating unit, the vast

"wind-making system" has now been completed research, engineering and production facilities

at Langley Field, Virginia. of all divisions of Dresser Industries, Inc. can
be swiftly mobilized into effective teamwork.

The same engineering and manufacturing abil- Throughout the oil, gas, chemical, electronic and
ities that developed these stop-and-go whirlwinds other industries, this coordinated performance
are applied by Roots-Connersville to the every- is known as the Dresser Ps. 4..a standard of
day movement ofgas and air, in small or large comparison the world over. Briefacts gives the
quantities, for industry. Now in its second cen- complete story of the Dresser Plus-. Write for
tury of service, Roots-Connersville Blower Divi- your copy today.

CLARK BROS. CO.-compressors & gas turbines # DRESSER DYNAMICS, INC.-adveanced

Sscientific research # DRESSER-IDECO COMPANY-seelstrctrs, radrtowers +DRESSER
MANUFACTURING DIVISION-couplngs, fet engene rngs + HERMETIC SEAL TRANSFORMERRCO.-clectronic transformrdvlopment #THE GUBERSON CORPORATION-molded rubber

0 ES SE R products s, IDECO, INC.-missile hoist, launching structures # LANE-WELLS COMPANY-
specialized technoical servie's # MAGNET COVE BARIUM CORPORATION-drilling fluids,

11STRIES,INC. chemicals f. PACIFIC PUMPS, INCORPORATED-cuastomn-built pumps + ROOTS-

CONNERSVILLE BLOWER DIVISION-blowers &meters #SECURITY ENGINEERING DIVISION
EQUIPMENT AND -rock bits, custom-manufacturing #SOUTHWESTERN INDUSTRIAL ELECTRONICS-electronic

' TECHNICAL SERVICES instrumentation#+WELL SURVEYS, INC.-nuclear and electroniersearch and deelopment.

ELCROI *NDSRAREULCATOA, AKBD.*DLA 1 EA



AIR MAIL CONTINUED COMING UP SOON:

of citizens who have a lot of commu- JETENGINE0OVERHAUL
nications and electronics know-how.

Will Hilbrink

NAEC Program Worthington, Ohio #
Gentlemen: I noticed in my copy of
September AIR FORCE Magazine the FOR THE USAF
very fine advertisement for the Na-
tional Aviation Education Council.
This pleased me greatly because I feel
that your magazine is a good medium
to bring about a closer understanding
of the place of aviation in today's
world by teachers and school admin-
istrators. It is also good for your mem- USAF F-80
bership to know more about what the SHOOTING STAR
NAEC is doing.

As a member of the Board of Direc-
tors and an officer of the NAEC, I
want you to know how much I per-
sonally appreciate the continued co-
operation and assistance of your fine
magazine.

Willis C. Brown
Specialist for Aviation Education USAF T-SS
Office of Education, HEW JET TRAINER
Washington, D. C.

Gentlemen: I want to take this oppor-
tunity to thank you for giving our
NAEC program the nice advertise-
ment. I appreciate very much all that
you have done in making it possible
for more people to know about our
program. USAF MARTIN

Dr. Evan Evans has done an excep- MATADOR MISSILE
tional job in putting this program on a
going basis, and it is thrilling to us to
see the increase in interest among stu-
dents and teachers over the country. KEEPING OUR PLEDGE OF QUALITY-ONLY FOR AMERICA'S

K. Richard Johnson, President MEN WHO FL Y.
NAEC
Washington,D.C. Southwest Airmotive Co.

Still the "Adjutant"
Gentlemen: The editorial, "Alas, the LOVE FIELD, DALLAS
Adjutant," which appeared in the DISTRIBUTION DIVISIONS: KANSAS CITY * DENVERArkansas Gazette and was reprinted
in AIR FORCE Magazine, September
1958, bewails the passing of the word One of the "Handful" article makes reference to the law
"Adjutant" from Air Force terminol- Gentlemen: Relative to Col. Alfred L. which creates the Federal Aviation
ogy. Wolf's letter on "The Lighter Touch" Agency....

Air Training Command Supple- in September "Air Mail," please enroll Having been in the Air Force we
ment-1 to Air Force Regulations me as a member of the "handful of in- know how an Air Force officer may
20-16 is quoted for your edification: tellectual leaders" who "eagerly await be tempted to assume the "I-Am-
"No change will be made to redesig- the papers you present." Bigger-Than-You-Are Cult" which is
nate Adjutants as Administrative Of- Capt. A. W. Gilham alluded to in Mr. Witze's editorial as
ficers." Wadena, Minn. applicable to "general aviation." . . ,

Within the Air Training Command My heart bleeds for the Air Force,
the Adjutant remains as before-per- FAA Debate for naval aviation, for Coast Guard
forming his traditional duties and Gentlemen: Having been a private aviation, for the Civil Air Patrol, for
functions plus such "administrative pilot of thirty years' standing, an Air all manner and kind of military avia-
services" as are described in Air Force major, and currently again a tion in its fight to survive and its
Force Regulation 20-16. commercial pilot, the writer feels desperate effort to be "protected"

Lt. Col. Robert A. Schaaf qualified to answer the editorial against dominance by civilian influ-
Adjutant signed by Claude Witze in the Sep- ences. Horrible thought. . . .
Randolph AFB, Tex. tember issue of Am FORCE. . . . The (Continued on following page)

AIR FORCE Magazine * November 1958 11



AIR MAIl CONTINUED

This is my' first quarrel with the as onexpression of official AFA pol- What he says is his comment and

editorial policies of the Air Force icy. It is a commentary by an ex- does not in all cases represent AFA

Association concerning which I am perienced and well-informed Wash- policy on subjects on which the Asso-

so proud to be qualified as a member. ington reporter. In reading the Senate ciation has not taken an official public

I pray that I never again will have debate on the FAA legislation, Mr. stand.-THE EDITORS

occasion to take issue with AFA in Witze sensed an effort by general
any of its announced policies.. . . aviation interests to cite the size of Author's Query

Warner H. Kimball their operation and argue that it is Gentlemen: I am contemplating writ-
Detroit, Mich. most important because it is biggest. ing on the military service, with par-

As a commentator on the news, he ticular emphasis on humor, sports,
* We regret that Senior Editor took exception to this. He has edi- and war experiences.

Wit:e's "Airpower in the News" col- torial license to be critical in this I would appreciate hearing from
amn has been viewed by Mr. Kimball sense and is encouraged to be critical. some servicemen who might like to

collaborate in the venture by tossing
around some ideas on the subjects
with the thought of our putting to-
gether some stories or even books.

Bernard C. McColey

The further we progress, 320 E. 73d2Street

Ne ok21, N.Y.

the more imporant New Aviation High School
Gentlemen It is heartening to see \our

experience becomes in solving magazine give support to the National
Aviation Education Council. As a vice

today's most urgent problems. president of this organization I am
most interested in its work and in
the importance of getting the story of
aviation education told to adults as
well as to children.

Frank Woehr, Principal
Aviation Trades High School
New York, N. Y.

The Deadliest Men
Gentlemen: I just read the article in
AIR FORCE Magazine of October titled
"The Deadliest Man in the World." I
was very surprised to see how far be-
hind the times it was. Harlingen Air
Force Base is no longer the only pri-
mary basic training center for naviga-
tors. James Connally AFB, at Waco,
Tex., is doing the same job. Its first
class graduated about a month ago.

The PBN program now has a new
system. It is 150 training days (ap-

Onecompanyactivelyandcontinuously proximately thirty-seven weeks), and
we no longer take electronics, so no

engagedinadvancedECMresearch vacuum-tube diagrams. I am one of

and development those disappointed "washed-out pi-
lots, but I found the article quite

since 1952 is .. .iinteresting.
* *tr f'' r You mentioned the long day flights

but forgot the night ones-1600 to as
late as 0230, but the heavens are

SERVICES-research and development beautiful on a clear night, if you just
*electroni equipmentproduction have time to look out.
*reIhabiSty evaluation By the way, the E-6B is long gone.

EQUIPMVINTS-comnmunications *radar WVeuse an MB-4.
. countermeasures reconnaissance 2d Lt. E. W.Paulson
-infra red-devices * heat exchangers James Connally AFB,Tex.

*pulse generators antennas

* Reader Paulson is correct in that
Jamed Connally AFB is also a PBN
center. But there are actually three

computers now in use instead of just

Al 1: - the MB-4.-THE EDITORS
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... NEWS IS HAPPENING AT NORTHROPX

U. i S. FORC

NORTHROP T-38 TO TRAIN
THE NEW GENERATION OF SPACE AGE AIRMEN!
Ahead of schedule! Northrop introduces the first lightweight, low-cost trainer with
combat performance characteristics, in which U. S. airmen of the space age can
safely master the very special art of supersonic flight.
The twin-jet T-38 pioneers a new Northrop family of low-cost, high-performance
aircraft. Another member, Northrop's N-156F NATO-SEATO counterair fighter,
is now being built at Hawthorne, Califvrnia. Final mockup of the N-156F is shown
in background of above illustration.
Both aircraft are evidence of Northrop Division's skill in creating and producing
higher quality products at lower cost. With other current projects, the T-38 and NORTHROP
N-156F illustrate a new kind of cost-conscious creativity-are results of Northrop's HAWTHORNE, CALIFORNIA

budget-minded management team, the unique Performance and Cost Evaluation A Division of Northrop Aircraft, Inc.

Program called PACE, and of Northrop-developed production techniques.



From concept
to countdown...

A Crosley

A missile is no better than its parts!

And Crosley, working from "research to

hardware," is designing and manufacturing

improved component parts for missiles.

Several of today's important missile

programsi rely upon Crosley because

it offers:

*A nunparalleled background in

development and production of complex

electronic and electromechanical

systems, including guidance systems.

* Proven design capabilities along

with extensive, low-cost manufacturing

facilities-including stainless-steel

contour honeveombing, metal bonding

and chemical milling.

*Systems management that insures

both speed and efficiency during every

phase of a project.

* Experience. Crosley has and is proving

itself on many projects, including some

involving the Falcon, Polaris and Titan

missiles; the MD-9 fire control system,

research and development of the Volscan

Air Traffic Control System, MPS-16

Height Finder Radar, missile and mortar

fuzing, and structural components

for missiles and supersonic aircraft.

Avco-Crosley Missile Capabilities

Complete facilities for research,
development, and engineering design of:

nose cones, air frames,

electronics control systems. telemetering,

automatic test and support equipment,

ground handling equipment and logistics.

Production and manufacture of complete

missile weapons.

Forfurther information, write to:

Vice President, Defense Products Marketing,

Crosley Division, Avco Manufacturing

Corporation, Cincinnati 25, Ohio.



WASHINGTON, D.C. UNIDENTIFIED: Is that a higher or lowerfi gure than last
E The Air Force Association's 1958 Statement of Policy, year, the current year?
adopted at the Dallas Convention, recommends a higher DEPUTY SECRETARY QUARLES: The guidelines to which
rate of spending for both research and development and these budgets are being drawn will be somewhat higherthe force in being. It says this can be done without en- than last year, but I want to make it very clear that this isdangering the economy. not imposinga ceiling on the budget. It is seeking a budgct

Even as the Statement was being considered by the presentation that we can study.
delegates, the military services were handing their budget 0 0
estimates for fiscal 1960 to the Department of Defense. Under these circumstances it has become an idle exer-
Best educated guess is that they will total about $42 bil- cise to seek an estimate of what the Chiefs of Staff really
lion. This would make them conform to what Donald think they need to do the job. There has appeared in the
Quarles, Deputy Secretary of Defense, described to the public prints an outside guess that the Air Force, for ex-press as "guidelines . . . somewhat higher than last year." ample, has put a price tag of $26.5 billion on its essential

It must be made clear at the outset that neither Mr. tasks for fiscal 1960. This probably is about $7 billion
Quarles nor his boss, Defense Secretary Neil H. McElroy, more than USAF will officially try to get within its "guide-
is responsible for any budget limitation, no matter how lines."
real or how ethereal. The figures are imposed from above. Estimated USAF expenditures for fiscal 1959 are a

The very fixing of "guidelines" is the source of some little over $19 billion. Actual new money provided for this
irritation and a lot of perplexity around the Pentagon. year was $18.6 billion, and it is not anticipated that the
Mr.QuaresdeniesthattheArmy,Navy,andAirForce figure will climb much past $19.3 billion for the year that
are limited in their budget requests simply because the starts next July.
front office put up a financial fence and told them to keep There is no doubt about it, something has to give way
their exercises inside of it. This prompted the following if we are to stimulate research and development, continue
exchange in Room 3E869, traditional site of Pentagon the force in being with modernization and dispersion, and
press conferences: plunge ahead with activation of tomorrow's weapons. Atlas

Mn. RAYMOND (New York Times): If they are free to and Titan ICBMs will not add to the deterrent force if
ask for more, what is the sense of the guidelines? they are standing in warehouses. Plans have been an-

DEPUTY SECRETARY QUARLES: The sense of the guide- nounced for the sixth ICBM base site, to be located in
lines is to develop the best budget we can within a frame- Kansas. By the time this base is ready to go it will cost
work that appears to be at least approximately the right about $290 million, of which $30 million will go into con-
level for us to seek at this time. But I want to make it clear struction alone.
that there is no Administration policy determination that With so much of its contemplated expenditures already
this will be the level which the President seeks from frozen in concrete because the commitments have been
Congress. made-to ICBM bases, nuclear submarines, or mobile Army

MRS. OSWALD (American Aviation): That guideline, sir, units to put out brush fires-it is difficult to see how the
is a dollar guideline, is it not? nation can live-or even Survive-within the guidelines con-

DEPUTY SECRETARY QUARLES: It is a dollar guideline templated by the Defense Department. If Mr. Quarles is
primarily as to the expenditure level in the next fiscal year. (Continued on following page)

How Much Can We Afford for National Defense?
400

It took less than thirty percent of our GNP GNP
Gross National Product to pay for our GNPdefense effort in 1945, the last year of
World War II. There was a low in 300 GNP
1947 (about five percent), and the -:
post-Korean peak was in 1953 (about
fourteen percent). Today we are spend- 200
ing about ten percent or eleven percent a
of the GNP for military purposes. In g
Russia, the Communists are reported
to ignore costs in matters involving - DEFENSE
education, research, weapons. The re- 100
sult is that they can "afford" more EFENSE EFENSEthan we are willing to pay for. Chart DEFENSE
is adapted from statistics by the CED.

1945 1947 1953 1958
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AIRPOWER IN THE NEWS -CONTINUED

completely honest about his statement that there is no economic disaster; rather, the impairment of growth caused

ceiling being imposed, and the reporters he faced dis- by increasing taxes is a gradually rising one.
played no little skepticism about it, it is going to be im- "We have not reached the point at which anxiety over
possible to provide what is needed. the healthy functioning of the economy demands that de-

If we were to reduce the fiscal 1960 budget situation to fense expenditures be slashed regardless of the dictates of

the status of an argument, there is no evidence that the military prudence.
Administration disagrees with the AFA contention that the "We can afford what we have to afford."

deterrent force must be maintained and the research fron- The CED report, written by James F. Brownlee, looks

tier exploited. There is a serious difference of opinion, it at the constant danger facing the United States with a

seems obvious, when AFA contends we can have both good deal more frankness than is prevalent in other circles.

without endangering the economy. Very simply, AFA be- "Since there seems to be no foreseeable future without
lieves the country can afford the defense it needs. The danger to peace, no probability of a return to normalcy," it
Administration, as evidenced by the guidelines, believes says, "we must not hobble ourselves with the notion that

the country can afford only part of it. there is some arbitrary limit on what we can spend for

Well, how much can we aford to spend on defense? defense or that we can exceed only with disastrous conse-
quences.

Here the issue is joined, because even the Defense De-
partment's "guidelines" can be interpreted as an arbitrary
limit. The Research and Policy Committee of CED says it
made its study in the hope that the results would help

Ifweshifttoolargeapopotionofourfundsfrom clear away "certain false ideas that have governed these
planestoresearchanddevelopment,wemayfind decisions in the past."
ourselvesatacriticalmomentwithoutsufficientre- It should be added that the Committee for Economic
taliatorystrikingpower.Prototypesandmissileson Development is a highly reputable organization of 150
thedraingboardcannotfight.leading US businessmenand educators.

In addition to its demand for a higher rate of spending,
velopment, including basic research,wemaydis- the AFA Convention at Dallas called on the Administra-
coverthatthe SovietUnionhasachievedatech- tion and Congress for these things:
noloicalbreakthroughinaweaponssystemwhich 0 A realistic appraisal of the military requirement in
renders ourforcesinbeingobsolete.terms of the threat.

Ifweareparsimoniousaboutactiveandcivilian 0 A realistic appraisal of the cost of this established
airdefense,adthe Big Deterrent fails todeter,we requirement.
mayhavecausedthedeathofmillionswhomight 0 A realistic appraisal of the effect of this established
havesurvived, cost on the national economy.

Ifwespendsomuchonairdefenseoronlarge * A realistic analysis of the relationship of the threat
conventionalsurfaceforcesthatwecannotprovide to the military requirement, of the requirement to the
enougThfor retaliation, we may have blunted our cs~fhcstteainsblttpy~cost, of the cost to the nation's ability to pay.
crucial powerofdeterrence. Here lies the real challenge to American capitalism, for

If we economize excessively on mobile ground which we are committed to fight if it is necessary. If an
forces andtacticalairforcesthatareabletodcom- important aspect of this war with Communism is the Battle
batinlocalwars,wemayseeCommunistruleex- of the Buck-and both Russians and Americans say this is
pandbymeansofmilitaryblackmailorlocalwarfare true-then what in the name of Fort Knox is keeping us
becausewehesitatetounleashanunlimitednuclear out of the trenches? If dollars are bullets, we have the
warofmutualdestruction... biggest arsenal in the world and should not be afraid to

We cannot afford to gamble for the sake of use it.
economy.

-From "The DefenseeCanAfford" USometimes it is a lucky thing that not all of us are like
b JamesF.Brownlee. Will Rogers. Otherwise, all we would know is what we

read in the papers.
From the Washington From the Washington

The question is basic, and it has been dodged too long. Daily News Evening Star
There was a time within the memory of many voters when September 16, 1958 September 17, 1958
the screams were long and loud because of a proposal that Dr. Homer E. Newell, Jr., "I say without fear of
the federal debt ceiling be lifted to more than $48 billion. head of the atmosphere and contradiction," General Tru-
The idea was an anathema at least to one end of Pennsyl- astrophysics division of the deau [chief of Army R&D]
vania Avenue nearly twenty years ago. This country, said Naval Research Laboratory, asserted, "that the ad-
the Cry of Doom, would be bankrupt if the debt were not said it appeared the Rus- vanced state of the Soviet
curbed. The debt ceiling in 1958 is $288 billion. sians were willing to use technology today is due

"We see no need to be apprehensive about whether or ten times as many scientists more to the Soviets' suc-
not the American economy can stand the strain of the and spend ten times as cess in espionage and sub-

present budget or even a considerably larger one," said the much money on certain version than it is to their
Committee for Economic Development in a recently pub- space problems as this coun- scientific apparatus, as good
lished report. try. as it is."

"The risk that defense spending of from ten to fifteen
percent of the gross national product, or if necessary even U With something that approaches pride of accomplish-
more, will ruin the American way of life is slight indeed. ment, the Department of Defense disclosed last month that

"It is even less likely that there is some magic number it has declassified a few million documents. The possibility
for defense expenditures that, if exceeded, would bring (Continued on page 19)
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GEVIC a new concept in military airborne computers

SMALL-0.8 cu. ft.-LIGHT-45 lbs.-with speed and
capacity to perform all computation functions for an
advanced fighter-bomber-this is one version of GEVIC,
General Electric'snew variableincrement digital com- rogressIsO Most/mpor/an Poduc/
puter.GEVIC is based on General Electric developments 09es/ oMst1" HIn7vdl
of new mathematical techniques and solid-state logic
elements. For information on how GEVIC and other com- G E E A ELEC

Abacus to C4'vbpmt. puter developments can benefit your aircraft, missile, or
other applications, send for new LMED brochure . . .
"Computers... Abacus to Airborne." Write Dept. 6A LIGHT MILITARY ELECTRONICS DEPARTMENT

FRENCH ROAD, UTICA, NEW YORK

A DEPARTMENT IN THE DEFENSE ELECTRONICS DIViSION



In mans cases, you'llfind your shipments actually could goecaperby Scheduled Airlines Air Freight

thanby oldfashioned surfaceshipping methods.AtypiLcal example: a shipmentof machine parts from

MIAMI TO CHICAGO
200 POUNDS BY THE FASTEST SURFACE SHIPPING............................... $25.18

200 POUNDS BY SCHEDULED AIRLINES AIR FREIGHT.............................. $19.05

(Pick-up and delivery included in each case.)

And, of course, Scheduled Airlines Air Freight saves you days . . . sometimes weeks . . . in shipping
time! Saveslpaperwvork, too. One waybill covers the entire movement. Packing and crating is easier

...afid there's less damage and pilferage when your shipments go via the rapidreliable Scheduled
Airlines. For full information and rates, call theScheduled Airlines serving your part of the country.

THE CERTIFICATED ~L' OF THE U. S.A.

AAXICOAIRlNE CAPITAL AIR~LINES ELIS AIRN R LINE NATIONALAIRLIESS O IZARONAIRLINES SOUTHWES AA YSS

ALLEGHENY AIRLINES CHICAGO HELICOPTER AIRWAYS FRONTIER AIRLINESLIE NORTH CENTRAL AIRLINES - PIEDMONT AIRLINES TRANS WORLD ARLINES

LMRCN ILN CN ETNILNSA CENEAL ARLINES NORCT NSALT ATEDAIRLINES DDLEAAIRLINES UNITEDAI RL INES

BRANIFF AIRWAYS EASTERN AIR LINES MOHAWK AIRLINES NORTHWEST ORIENT AIRLINES SOUTHERN AIRWAYS WESTERN AIR LINES

-. . . . . . w-um. r .--



AIRPOWER IN THE NEWS -CONTINUED

that they contain anything of interest or importance to situation at once more serious and more absurd involves
technologists and military strategists is pretty remote. All the soon-to-be-fired Titan ICBM. The Air Force recom-
were stamped for secrecy between the Civil War and the mended release of external photos of this unclassified
beginning of 1946. By topic, the files were sterilized and weapon last April. It is on public view from outside the
they do not include any information that was really very grounds of the Martin Company plant at Denver. The
sensitive in the first place. Denver Post has been making a legitimate issue out of the

The only reason for mentioning the subject is to warn Titan's status (unclassified but unreleased) for more than
against any assumption that there is a tendency in Wash- six months, calling it a "most widely known secret."
ington to relax the mania for using rubber stamps. The Thousands of people have seen the weapon and photos
exact opposite is true. As we have pointed out repeatedly, have been printed. But the Defense Department is
nobody wants to print military secrets or make speeches adamant and will not permit release of official pictures.
about them in public. But the fact remains that all docu- Says the Denver Post, editorially, "How Silly Can You
ments are submitted to the office of the Assistant Secretary Get?-This is How."
for Public Affairs to face what is called a "review for There is a strong school that advocates fullest possible
policy." Pentagon heretics call it the Murray Snyder release of weapon data on the theory that an unknown
Thought Control Program. Under this kind of domination deterrent is about as good as no deterrent at all. Without
it is becoming increasingly difficult, if not impossible, for arguing the virtues of this approach, let us point out
a man in uniform to express an opinion-or a stray thought that the Strategic Air Command is feared more for its
-that is remotely original. This is because all original demonstrated long-range capability than for its secrets.
thoughts stray in one degree or another from the accepted
policy, at least when that policy is defined or interpreted U The National Aeronautics and Space Administration is
by some individual chosen almost at random to pass on getting a baptism of fire in Washington. More or less
somebody else's ideas. covertly it has locked horns with the Defense Department's

It has been pointed out time and time again that over- Advanced Research Projects Agency and, right out in the
zealous secrecy in handling technological information is open, is being attacked as a cannibalistic enemy of the
a major impediment to scientific progress. It is just as true, Army's Ordnance Missile Command. In both cases, NASA
though less widely realized, that ideas, like technical facts, is in the unfortunate position of having irritated some
must be freely exchanged if concepts and doctrines are pretty important neighbors merely by carrying out the
to keep pace with the changing world. Inside the mili- orders it got from Congress and the White House.
tary there are scholarly dissertations produced at the in- It was about six months ago that the Senate Committee
house war colleges that today are not being circulated on Astronautics and Space Exploration pointed out that
where they should be read and considered and contribute ARPA was established as an "emergency measure."
to improved techniques. They are not being circulated Whether it continues as a permanent part of the Defense
because the authors have expressed an opinion that does Department, the committee said, will be decided by the
not win the favor of some clerk or possibly an officer of President and the Secretary of Defense. Looking ahead
another branch of the armed forces. with a sharp eye, the committee predicted an almost in-

In the case of one scholarly journal, published "to evitable "conflict with the needs and authority" of NASA.
stimulate professional thought," about two-thirds of a cur- At this writing there are indications that ARPA does not
rent issue was forced behind this intellectual iron curtain, believe the emergency is over, and it is mapping its fiscal
The articles that were not killed in their entirety were so 1960 budget, right in step with the military departments.
emasculated that the editors found it pointless to put them That the budget will be needed-it is for the year starting
on the press. Both the editor and the managing editor next July 1-is far from certain.
of this military publication hold degrees, have been in So far as the Army is concerned, it is belatedly aroused
their present slots for a number of years, and must be by a provision of the law which says the President has
considered qualified to exercise the judgment necessary four years to add to NASA's capability by shifting into its
in their jobs. bailiwick any power, duty, facility, or activity that he

In the case of another erudite essay submitted for policy chooses to move from another federal department or
clearance by an Air Force officer, the paper was read by agency. T. Keith Glennan, NASA administrator, already
three Defense Department officials. Two passed it with has taken over the Navy's Vanguard satellite project, along
almost no comment. The third rejected the piece. Asked with about 150 personnel. He also has expressed an in-
why, he replied that he couldn't find anything specifically terest in absorbing the Army's Ballistic Missile Agency and
wrong-he just disagreed with the viewpoint. jet Propulsion Laboratory. The resulting outburst from the

The outrage does not confine its damage to the cross- latter proposal is orbiting around the Pentagon.
pollinization of military ideas. As this issue of Am FORCE The tragedy of the present situation lies in the fact that
goes to press there is a serious public-relations problem in NASA, which still does not consist of much more than its
Great Britain, created by the recent arrival of the Thor parent National Advisory Committee for Aeronautics, now
IRBM, soon to join other weapons at the disposal of our stands in danger of being degraded into a topic for politi-
NATO allies. Basic to this problem is the reluctance of cal debate and manipulation. For more than four decades
the Defense Department to release data on the missile's NACA was a technological ivory tower, untouched and
capabilities. The British press, some of it editorially op- untouchable. It boasted unquestioned integrity and capa-
posed to IRBM emplacements in England, has been ex- bility. It enjoyed the confidence and cooperation of mili-
posed to more derogatory than laudatory opinions about tary, industrial, and private laboratory talent all over the
Thor. So far, for example, no assembly-line photos have US. There are Washington observers who shudder to con-
been released, although a picture of the Army's Jupiter template the possibility that Congress will raise a cloud of
assembly line has been displayed in the concourse of the oratorical dust when it reassembles and the changes are
Pentagon. Many Britons suspect they are getting an in- reported, as the law requires. If the space program foun-
ferior US weapon system. ders in this cloud, there will be rejoicing in Moscow.

From the standpoint of our national deterrent power, a -CLAUDE WITZ
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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.

Russia has a new long-range bornber, successor to the by Boeing, Douglas, and Convair. The new B-152 also

Bison. The aircraft has been undergoing flight tests and employs suspended jet engine pods.

may be shown later this year during one of the annual Here is the plan for the delivery of the B-152 to East

celebrations in honor of the October Revolution, the Red German and other airlines:

Army, or some such similar event. The new bomber is a Two experimental types already have been delivered.

large, supersonic type. Detailed data are not yet available. One has been flight tested and the other one is under-
6 0 . going other tests, including static loads and material test-

Production of special steel for use in aircraft is now ing.
under way in East Germany. The steel is being turned The third experimental type, which will be used to

out at the Stahl und Walzwerk at Riesa. If the steel is test the engines, is expected to come off the line soon.

used in airframes, it could indicate that the Russians are The fourth type will be ready by May 31, 1959, and will

planning to fly aircraft at Mach 3 or higher and are using be flight tested without normal inside equipment. The fifth

steel for its heat resistance. will come off the lines by September 30, 1959, and will
* eundergo additional experimental testing. The sixth will

Poland has been in production on two models of the be used to run stability tests, and finally, the first pro-

MIG-15, which that country designates as the LIM. duction model is due on December 31, 1959. It will go

LIM-1 uses the RD-45 engine, one of the first Russian to the East German Airline. After that, production models

reworks of the British Nene turbojet. Now the Russians are expected to come off the lines about every three

have improved this basic powerplant. The improved ver- months. It will be a 500-mph-plus airplane.

sion is designated the VK-1, in honor of engine designer * * *

Klymov, who did the work on it. Czech-made MIGs continue to find their way around

Poland's LIM-2 version of the MIG-15 also uses the the world. Recently the Indonesian Air Force received

VK-1 engine, rated at 6,000 pounds of thrust. Polish pro- eight MIG-15s produced in Czechoslovakia. The method

duction is centered at Mielec. of payment is undisclosed.

The Soviet Society for Advancement of the Army, Navy, To better their radar coverage in the Far East, Northern

and Air Force, better known as DOSAFF, which many Siberia, and Central Asia, the Russians are considering

adolescents join, is aiming at a thirty-million membership. the construction of an airship (or series of airships) which

The Society trains pilots, parachutists, navigators, and would police a permanent "beat" over these regions.

develops talents for shooting, boating, radio communica- . . .

tions, and so on. Almost every factory in Russia has its The National People's Army of East Germany has an

DOSAFF chapter. air force of some 11,000 officers and men, and above 150
* planes. Of these about seventy are MIG-15s. These figures

First to get the AN-10 Ukraina turboprop transports do not include any Soviet forces that may be stationed in

are the Soviet air forces. The aircraft, which is suited to East Germany.
sod-field operation, is an ideal transport for military use * *

(see AIR FORCE, November 1957). Only after the initial The suspicion is growing that the Russians really did

needs of the air forces are met will the aircraft go into little or nothing to the TU-104's basic design to produce

service with Aeroflot, the Russian civil airline. In view the newer TU-104A. General appearances indicate only

of the many IL-18s (turboprop transports) Aeroflot that some twenty seats were added in the main compart-

has on order, it is not likely that the AN-10 will appear ment to make space for seventy passengers. This certainly

on Aeroflot's more important routes. Rather, the AN-10 made the airplane more economical by raising its income

will be used in the back country for which it is designed, potential, but it didn't improve performance. Loaded, the

and also to carry freight. TU-104, according to some observers, barely struggles
* * e off the runway at Moscow, and severe braking action is

Less than a year ago the East Germans announced required upon landing at Prague.

they were going into production on a jet transport, the * * *

B-152, designed by Prof. Burnolf Baade, who was forced Once-a-week TU-104 jet transport flights have begun

to work for the Russians for several years after World between the USSR and Delhi, India. The jets cross into

War II. While in Russia, he designed several jet-powered India by way of Tashkent.

bombers which were flight tested long before the first *

Soviet twin-jet Badger appeared. The upcoming TU-104B, however, will have a stretched-

Baade's twin-jet bomber designs, flown in Russia at out fuselage and will accommodate 100 passengers. How-

Toplistan and Kuibyshev, were the EF-150-V-1 to V-3, ever, to operate it out of Moscow, Aeroflot will either

based on earlier design work done in Germany. The jet have to get more powerful engines for its twin-engine jet

engines were suspended beneath the wings similar to the transport, or lay several hundred more feet of concrete

pod suspension of US jet bombers and transports built on the end of the runway.-END
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Preserver of Peace...

Wrap-around
bumper for
a continent

- --~

Headquarters-NORAD-Colorado Springs

Like ahuge "bumper" wrapped around the North northernmost limits of Canada and Alaska. Under
American continent and reaching down along both the functional control of NORAD will be BMEWS
the Atlantic and Pacific shores, the North Ameri- (Ballistic Missile Early Warning System) and
can Air Defense Command (NORAD) has been SAGE (Semi-Automatic Ground Control Environ-
created for operational control of air defense ment) for the defense of specified sectors. In addi-
units of the Army, Navy and Air Force of the U.S. tion to its responsibility as prime contractor for
and the RCAF Air Defense Command of Canada. BMEWS, the Radio Corporation of America is
Its field includes the vast area between the working on other important electronic assign-
southern border of the United States and the ments for NORAD.

SRADIO CORPORATION of AMERICA
DEFENSE ELECTRONIC PRODUCTS

Imuks) CAMDEN, N. J.



Editorial Comment on the "Glorious Failure"
Thousands of words-good, modest words-were written vision of the future in space. It is a vision that has ceased

on Pioneer, the October 11 lunar probe that got a third to be romantic or fantastic in the comic-strip manner. In
of the way to the moon. There was a visible pride in the terms of its bearing on the advancement of human knowl-
public prints, tempered with suggestions that we not sit edge, in terms of its military implications, in terms of wli
back on our laurels, but keep hard at the task of space it can lead to for the good of the whole world, it is a..
technology. Following are some editorial comments on the altogether practical thing full of enormous potentia-
launching that heartened America on October 11: ities.. . . Washington Sunday Star, October 12, 1958.

. . . That voyage, it seems fair to say, marks the be- It opens the way, also, for fantastic human bodily a
ginning of another chapter in the history of man's conquest venture-some time. There are still, it seems reasonah
of space, a chapter which promises to equal or exceed in to say, certain obstacles to be overcome; and current pre-
importance that which was begun a year and a week dictions of lunar hotels and of scheduled journeys booked
earlier when Sputnik I went into orbit. In the first year by travel agencies seem somewhat beforehand. But when
of the space age, which ended nine days ago, man's scientists think it worthwhile to sterilize Pioneer and
penetration into space was measured essentially in hun- its contents, lest the rocket chance to hit the moon's sur-
dreds of miles. Now Pioneer has begun the second year face and contaminate it before the first human explorers
of the space age with a penetration measurable in tens get there, scientific possibility is coming close to what until
of thousands of miles. This is an enormous achievement. recently was considered science fiction....
It makes Pioneer's failure to enter an orbit around the We now know that if Pioneer does not get close enough
moon perhaps the most glorious, even successful, failure to the moon to investigate it, some other rocket will get
in scientific history. . . . there some day. Only a few years ago this would have

The Pioneer was not only the most complicated rocket been thought incredible. The list of incredibilities grows
vehicle ever launched but it reached many times as far shorter year by year.-Baltimore Sun, October 12, 1958.
out as any other rocket. The United States Navy's Van-
guard I achieved an apogee of some 2,446 miles and the The success of the Pioneer shows what enormous divi-
Air Force's Far Side rocket rose at least 2,500 miles and dends may be the result, but the explosion of the first
perhaps well over 4,000 miles. Such distances are trivial moon rocket, the Pioneer's predecessor, is there to remind
compared to the 80,000 miles reached by Pioneer. . . . us that one good shot out of three may be as much as

It has demonstrated beyond doubt that dreams of ex- reasonably can be expected.
ploring space are approaching reality at an incredible The odds of ten-to-one quoted by moon-shot scientists
pace. If the moon has not yet been reached we may be were not unduly pessimistic. We can't count on the third
certain from this try that it soon will be-not necessarily moon try to succeed, or even do as well as Pioneer. On
next month, or even the next, but when once again all the other hand, the desirability of continuing the project
the thousands of intricate preparations involved in such has been firmly established. We should try for the moon
an attempt fall in place at exactly the right instant to until we succeed and even for Venus, too.
make for a perfect launching.-The New York Times, Oc- The four-stage Pioneer rocket itself is capable of a Venus
tober 13, 1958. flight, without basic alterations; and important experiment<

and measurements should be made in that vicinity.
The first successfully launched American moon "probe" short, we favor pressing the space projects for all t

failed by only a few hundred miles an hour, through a are worth.. . .- Philadelphia Inquirer, October 15, 19
slight error in guidance, to achieve the velocity needed
to reach the moon. But this most dramatic of all space Certainly the moon-shot, even though it failed to reach
ventures conducted by the United States to date has been its intended lunar orbit, is an achievement that carries
immensely rewarding nonetheless, and the next attempt, political overtones. It commands respect and admiration,
which may be made a month from now, may have a two important requirements for successful leadership in a
greater chance of success as a result of the knowledge politically divided world. But those who hope that brilliant
gained. . . .- Washington Post & Times Herald, October scientific performance can counterbalance ineffectual po-
13, 1958. litical action are living on the dark side of their moons.

The real significance of the Pioneer lies in the promise
Whatever may be its final course in relation to the that its space journey may signal, however dimly, an

moon, Pioneer, man's first true space traveler, represents eventual end to the conflict of nations on earth. Man, if
a great and unique achievement by our country's military he is to realize his dream of exploring the heavens, will
and civilian scientists. For the little vehicle, launched by first have to establish a stable point of departure. Inter-
a four-stage rocket attaining an "escape velocity" of about national disputes, if they continue without settlement or
25,000 miles an hour, initially pulled away from the earth's solution, can only limit and caricature his progress. . . .
gravitational field, and has gone incomparably farther The time seems awesomely near when we will reach
from our world than anything humans have ever before the moon and travel to the planets beyond. But unless we
sent heavenward. . . . put our own planet in order, this vision of tomorrow may

Pioneer's performance has been sufficiently spectacular be blotted out by the follies of today.-New York Post,
and impressive to lend a touch of near-reality to this Tuesday, October 14, 1958.-END
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Beginning in this issue...

SPAE
DGET

SEE PAGE 67

Asignificant bonus for readers and advertisers alike. That's what the launching of SPACE
DIGEST, the magazine within a magazine, means. As part of a bigger and better AIR
FORCE, the new SPACE DIGEST will reach, immediately, 70,000 influential readers, each of
whom gladly pays for the privilege of keeping up to date on the literature of aerospace power.
And the increased coverage of SPACE DIGEST doesn't cost the reader, or the advertiser, a
dime more than they have been paying for AIR FORCE alone, a heartening note in the these
high-cost-of-doing-businesstimes.

FOR INFORMATION ON ADVERTISING RATES AND SCHEDULES WRITE

Sanford A. Wolf Urben Farley & Co. Hugh K. Myers
18 E. 41st Street 120 S. LaSalle Street 685 S. Carondelet Street
New York 17, N. Y. Chicago 3, ll. Los Angeles 16, Calif.
MUrray Hill 5-7635 Financial 6-3074 DUnkirk 2-6858
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More About Strategic Surrender
By Brig. Gen. Thomas R. Phillips, USA (Ret.)

The followcing communication from Brig. Gen. Thomas Dr. Ellis A. Johnson, ORO Director, before a subcommittee

R. Phillips, USA (Ret.), is offered in amplification of the of the Government Operations Committee of the House of

editors' note with which we preceded Michael Amrine's re- Representatives, made an estimate that under varying con-

view of the book, Strategic Surrender, in our October issue. ditions of attack and defense effectiveness the number of

In the note we said there was "no such report as General US dead could be from 15,000,000 to 90,000,000.
Phillips implied" (in an article in the St. Louis Post-Dis- No valid study that reaches such conclusions can be

patch). In all fairness to General Phillips, we must point imagined without thought of national survival and con-

out that there indeed is such a study but it is not the sideration of whether to quit before the magnitude of de-

Kecskemeti book, as readers of the Phillips article on struction destroys the loser's bargaining power.

Capitol Hill and other places had inferred.-THE EDITos The Rand study was called in the article that raised the
furore, "a straw in the wind, showing the direction of some

HE great storm over surrender that blew for a few thinking." Dr. Kecskemeti was quoted as follows: "Full-

days in the middle of August was caused unintention- scale nuclear warfare threatens its target with a level of

ally by the writer when he reported in an article in the destruction so high that coordinated activities must largely

St. Louis Post-Dispatch that three nonprofit scientific agen- come to a stop. In such a situation, the loser cannot offer

cies working for the Defense Department were making 'surrender' in the shape of handing the winner control over

"studies as to whether the United States can survive and cohesive residual capabilities and over a society that is a

continue to fight after an all-out nuclear attack." going concern." By any sort of rational inference such a

"One is studying the conditions when surrender would statement applies just as much to the US as to a possible

be advisable," the last sentence of the first paragraph stated, hostile power.

"rather than to try to continue a war that is already lost." The director of the agency that was not identified said

The studies referred to were: their studies cast doubt on the ability of the United States

* A civil defense study made by ORO (Operations to survive and to continue to fight after an attack where

Research Office of Johns Hopkins University), a scientific 40,000,000 people might be killed.

agency operated for the Army. In lengthy discussions with a highly placed Air Force

* The Rand Corporation study, Strategic Surrender. general, who had called my attention to the studies of sur-

Rand is a scientific agency operated for the Air Force. vival (or surrender), he made the point that "if the Soviets

* A study by another scientific agency that was not destroyed most of our counterforce in a surprise attack,

identified because the information concerning its study was say seventy-five percent of SAC, the US from then on would

obtained in the course of an interview which concerned the be trading ten American cities to one Soviet city. On the

general method of operation of the agency, rather than dis- other hand," he said, "so long as we have the means to

cussion of specific projects. resist, we have something to bargain with."

The failure to identify this agency led many to believe, The article on surrender was one of a series dealing with

due probably to the connotation of the title "Strategic Sur- the relative military position of the US and the Soviet

render," that it was the Rand study by Paul Keeskemeti Union. The idea of relating our situation to survival and

that was the study of survival and surrender. surrender was to call attention to the fact that for the first

Many assumed that, because the Rand study did not time since the War of 1812 it is possible for an enemy to

deal with this subject directly, although it did by impli- gain such a great military lead that the US may be faced

cation, no such study existed. An Associated Press dispatch with the ultimate consequence of its present inadequate

of August 14, printed in the Congressional Record the same military policies-surrender.

day, quoted a Senator as saying that "Secretary of Defense A friend in the State Department explained the almost

Neil H. McElroy and Deputy Secretary of Defense Donald hysterical reaction in the Congress and the Administration

A. Quarles had assured the President and Republican Sena- to publication of the Post-Dispatch article as the expression

tors that 'there is no thought or plan for surrender and the of a subconscious feeling of guilt. The Administration, which

studies were only theoretical.' " has been determining military expenditures on a budgetary
The Senator continued: "The directive for the study had basis, rather than on military requirements, and the Con-

been made by John B. McCauley, Deputy Assistant Secre- gress, which had generally gone along with the Administra-

tary of Defense for Research and Engineering. McCauley tion, were suddenly brought face to face with the ultimate

made the trip to the Senate," the Senator said, "to explain consequences of their policies.

that part of an over-all study of all possibilities of an all-out Unfortunately, the reaction was to legislate against any

war between this country and Russia had included the con- study of surrender, rather than to really face up to the mili-

ditions under which either Soviet Russia or this country tary requirements for survival today."Sufficient unto the

might be forced to surrender." This was the unidentified day is the evil thereof," is the guiding word, rather than

study referred to, not the Rand book. recognition of the peril we face and adequate preparation

The ORO study, which was the basis for testimony by to meet it.-END
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Out of advanced research, development and production at an

FOR INERTIAL NAVIGATION
AND GUIDANCE SYSTEMS

Electro-Mechanical Equipments-

such as the Air Force's ASN-6

Automatic Dead Reckoning Navigation

Computer now in production

at Hoffman-include gyroscopes,

inertial navigation systems

and components, servomechanisms,

fire control systems, and guided

missile controls. These are

examples of the special Hoffman

skills and electro-mechanical

capabilities which can help

solve your design problems.

CORPORATION
Hoffman Laboratories free directional

gyro licensed for manufacture
HOFPMAN LABORATORIES DIVISION by Humphrey, Inc.

3740 South Grand Avenue, Los Angeles 7, California

Weapons Systems * Radar - Communications * Electronic Counter Measures * Navigation .
Missile Support Equipment * Semiconductor Applications * Electro-Mechanical Equipment

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



There's a way to punch a hole in that screen

Despite any jamming screen an intruder might use, new Elec- WESTINGHOUSE
tronic Counter-Counter Measures Techniques developed by ELECTRONICS
Westinghouse will slash through to locate and track him-des-
troying his defense. DIVISION MILITARY SYSTEMS

RADAR
In this and in other vital military areas, continuing creativity ] COMMUNICATIONS
by the scientists and engineers of the Westinghouse Electronics MISSILE CONTROL

Division is helping to keep the American defense ahead...by de- DATA PROCESSING

signing, developing and producing the latest in military systems. AND DISPLAY

Westinghouse Electronics Div., P.O. Box 1897, Baltimore 3, Md.

YOUCANSESURE...rIFs XXWestinghouse



Dudley C. Sharp, Assistant Secretary of the Air Force naveral range, 1,500 miles away. The X-10 was intercepted
for Materiel, speaking before the Dallas Rotary Club on over seventy-five miles off the Florida coast at aboutSeptember 24, discussed the Air Force as compared with 48,000 feet. The Bomarc made its attack from a highother multimillion-dollar businesses. He said, "The present altitude. It did not carry a warhead, but tracking equip-
net assets of the Air Force, estimated at $70 billion, ment showed that the IM-99 intercepted the X-10 at a
exceed the combined worth of the fifty-five largest indus- range that would have been a sure kill if the Bomare
trial corporations in the United States. These include had carried nuclear or conventional explosives.
Standard Oil of New Jersey, General Motors, Dupont,
United States Steel, Ford, and Socony Vacuum." He also Operation Long Leap landed three TAC F-101 Voodoos
observed that to visit an AF-supported location every at Carswell AFB, Tex., from Kindley AFB, Bermuda, as
working day would take thirty years-not including bases part of the AFA Convention aerial review. They flew to
on the moon! Texas nonstop.

Since the Air Force produces none of its own equipment, Also as part of the review, a SAC KC-135 Stratotanker
one of its greatest problems is procurement, which involved
89.4 billion during the last fiscal year. On the distribution
of procurement dollars, Mr. Sharp said ". . . technical
developments and changes in strategic concepts frequently
cause us to close existing installations or shift our procure-
ment programs ... but our citizens must always remember
that the Air Force's business is defense, not economic
support."

Gen. Curtis E. LeMay, Vice Chief of Staff, USAF, flew
a KC-135 jet tanker to an unofficial Tokyo-Washington
speed record on September-. The 7,100-mile trip took
twelve hours and twenty-eight minutes, breaking the
previous SAC record by more than an hour. Because of
the time difference and the crossing of the International
Date Line, the KC-135 was over Washington thirty-two
minutes earlier than its takeoff from Yakota Air Base,
near Tokyo.

Two B-52 jet bombers hit top speeds of over 600 mph
in long-range speed runs on a closed-circuit triangular
course from Rapid City, S.D., to Douglas, Ariz., Newberg,
Ore., and back to Rapid City, a distance of 3,107 miles
or 5,000 kilometers. One of the Fifteenth Air Force's Aspaicm chue-testingtok tl Ccc la be
Stratofortresses flew the course in five hours, eleven developed by ARDC's WADC, Dayton, Ohio. The unit can
minutes, and forty-nine seconds at an average speed of test three parachutes simultaneously, at altitudes from
597.8 mph. Another B-52 flew the same course twice, 30,000-50,000 feet and speeds from 1,520 to 3,040 mph.
in eleven hours and nine minutes, with an average speed
of 565 mph. Both planes are attached to the 28th Bom-
bardment Wing, stationed at Ellsworth AFB, Rapid City, set a new world record for airlifting a maximum payload
S.D. The 10,000-kilometer flight was the longest non- of 77,350 pounds to an altitude of 2,000 meters (6,671.7
refueled jet bomber flight. National Aeronautics Associa- feet) on September 24. The record-setting crew, com-
tion observers were on both planes. manded by Capt William H. Howell, is assigned to the

99th Air Refueling Squadron of the 4050th Air Refueling
The thirteenth Atlas ICBM to be fired from Cape Wing at Westover AFB, Mass. This record surpasses that

Canaveral, Fla., the first scheduled to travel its full range of the Soviet TU-104A jet transport that lifted 44,213
of 6,325 miles, left its launch pad at 4:48 pm, September pounds to an altitude of 6,561.666 feet on September 6,
18, and blew up eighty seconds later, at an altitude of 1957.
60,000 feet. Seven Atlas tests have been successful, while
six exploded shortly after liftoff. Lt. Gen. Donald Putt, who had served as Deputy Chief

of Staff, Development, Hq. USAF, until his retirement
The USAF successfully launched a Boeing IM-99 last June, has been elected president of United Research

Bomarc long-range interceptor missile against a North Corporation, a newly formed subsidiary of United Aircraft
American X-10 Navaho on September 24. The Bomarc Corporation. He will also be Assistant Director of Research
was alerted, fired, and guided from the SAGE center at for the parent company. United Research will support re-
Kingston, N.Y., but was launched from the Cape Ca- (Continued on following page)
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FLIGHT LINES CONTINUED

A flight of jet aircraft, in traditional missing-buddy
formation, flew over the USAF Academy cemetery, north
of Colorado Springs, Colo., on September 28, as Lt. Gen.
Hubert Reilly Harmon was buried with full military
honors. His widow and family, the Cadet Wing numbering
1,140, the Cadet Choir, Secretary of the AF James H.
Douglas, and Chief of Staff Gen. Thomas D. White were

present. General Harmon, first Superintendent of the
Academy, died in San Antonio, Tex., on February 22,
1957. He expressed a wish to be cremated and have his
ashes buried at the Academy's site.

STAFF CHANGES . . . Brig. Gen. Ernest H. Beverly,
Comdr, Washington AD Sector, ADC, Ft. Lee, Va., has

Lt. Gen. Donald Putt, left, who retired as chief of AF been relieved from additional duty as Comdr, 85th AD
Research and Development last June after thirty years' (eense A a si additional duty as Comdr,
service, is now president of United Aircraft's new space (Defense),ADC,andassignedadditionaldutyasComdr,
department. Lt. Gen. Elwood Quesada, USAF (Ret.), has North American Air Defense (Continental AD), Washing-
been appointed to head the new Federal Aviation Agency. ton Air Defense Sector. . . . Brig. Gen. Hewitt T. Wheless,

formerly Chief, War Plans Div., Directorate of Plans,

DCS/Plans and Programs, Hq. USAF, has become Direc-

search in advanced propellants in cooperation with the tor of Plans in the same office. Brig. Gen. Joseph R.

Stanford Research Institute as its initial project. As presi- Holzapple, who was Chief, Operations Control Div., Direc-

dent, General Putt will be advised by a directorate includ- torate of Operations, DCS/O, Hq. USAF, was assigned

ing Dr. Isidor I. Rabi, of Columbia University; Dr. C. duty as Deputy Director for Operational Forces, Direc-

Richard Soderberg, Dean of Engineering, MIT; Dr. torate of Operations, replacing Brig. Gen. Frederick J.
Guyford Stever, Assistant Dean of Engineering, MIT; Dr. Sutterlin, who became Deputy Director for Operational

Bernard Lewis, Combustions and Explosives Research, Resources, DCS/O.

Inc., Pittsburgh, Pa.; and S. Allen Kline, nuclear physicist Maj. Gen. Robert 0. Cork, who was Assistant AF

and president of Sierra Metals Corp. Comptroller, Hq. USAF, has been assigned duty as Deputy
Chief of Staff, Administration and Logistics, Hq. Pacific.

Lt. Gen. Elwood R. (Pete) Quesada (see cut), who has . . . The former Deputy for Operations, Hq. Eastern

been President Eisenhower's special assistant for aviation AD Force, ADC, Stewart AFB, N.Y.; Brig. Gen. Von

problems and Chairman of the Airways Modernization R. Shores, has been assigned as Comdr, Boston AD Sector,

Board, was given a recess appointment by the President Stewart AFB.... Maj. Gen. Charles B. Dougher has been

on October 1 as Administrator of the Federal Aviation reassigned from Deputy Comdr, Eighth AF, SAC, West-

Agency. The FAA was established by Congress last August over AFB, Mass., to duty as Chief, Air Technical Intelli-

to make flying more safe and to deal with the problems of gence Center, 1125th USAF Field Activities Group,

the jet age. The new agency will absorb the Civil Aero- Wright-Patterson AFB, Ohio.

nautics Administration as well as some of the functions Maj. Gen. Dan C. Ogle, AF Surgeon General for the

of the Civil Aeronautics Board and the Airways Moderni- past four years, will retire on November 30, after almost

zation Board. Under the act that set up the FAA, it cannot thirty years of active service. He will be succeeded by

begin operation until sixty days after the appointment of Maj. Gen. Oliver K. Niess, who is currently serving as

the administrator. General Quesada, who retired from the Command Surgeon of the Pacific Air Forces in Hawaii....

Air Force in 1951, after a military career of twenty-seven Maj. Gen. Harold H. Bassett, formerly Deputy Comdr, US

years, has been a vice president of Lockheed Aircraft Taiwan Defense Command, has been assigned duty as

Corporation and director of various industrial corporations, Comdr, Air Weather Service, MATS, at Scott AFB, Ill.

mostly in California, before becoming a Presidential Maj. Gen. Ben I. Funk has been reassigned from Deputy

assistant. Director for Ballistic Missiles Office, Director of Procure-
ment and Production, AMC, to Comdr, AMC Ballistic

Missiles Center, both at Inglewood, Calif. . . . Brig. Gen.
Beverly H. Warren, who was Deputy Director of Procure-
ment and Production, AMC, has become Comdr, AMC
Aeronautical Systems Center, both at Hq. AMC.

Brig. Gen. Waymond A. Davis, formerly Deputy Direc-

tor of Weapon Systems, AMC, Wright-Patterson AFB,
Ohio, was reassigned as Deputy Director Production,
Directorate of Procurement and Production, AMC. . . .

Maj. Gen. Hunter Harris, Jr., has been relieved from

assignment as DCS/Plans and Operations, Pacific Com-
mand, to become Deputy Comdr, Eighth AF, SAC, West-
over AFB, Mass. . . . Maj. Gen. Albert T. Wilson, Jr.,
formerly Senior Member UN Military Armistice Commis-
sion (UN Command Component), has been assigned duty
as Assistant AF Comptroller, Hq. USAF.

Dr. George E. Valley, left, USAF Chief Scientist from RETIRED: Maj. Gen. Merrill D. Burnside, Brig. Gen.

September 1957 to October 1958, has become Director of Ethelred L. Sykes, Maj. Gen. William M. Morgan, Maj.
Development Planning, Melpar, Inc. Maj. Gen. Dan C. Ogle, Gen.EdwardW.Anderson,Brig.Gen.HollingsworthF.
right, AF Surgeon General the past four years, retires on
November 30 after almost thirty years of active service. Gregory.-END
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COMPONENT, PRICELESS, AIR FORCE ... an Air Force pilot is
an investment in time and money which must be protected. He is an
irreplaceable link in the chain of defense upon which our nation's
security rests. But to the United States Air Force a pilot is more
than a set of dog tags. He's your wing man... your buddy in the
next bunk...a priceless member of your team. He deserves, and
gets, all the protection the United States Air Force can provide.
One new way will be with Kaman H-43 crash rescue helicopters...
on the alert anytime ... anywhere.

PIONEERS IN TUR8INE POWERED HELICOPTERS

THE A )A AN AIRCRAFT CORPORATION * BLOOMFIELD, CONNECTICUT

NUCLEAR DIVISION * ALBUQUERQUE. NEW MEXICO



SHOOTING THE BREEZE

We don't have a man Stanley, but we do have a latter- Newest addition to the National Headquarters staff of
day Aesop who scatters fables appreciated by military AFA is Richmond M. "Max" Keeney, who has joined the
types. Here is one he left on our desk: Washington, D.C., office as Director of Insurance Programs.

A 1952 graduate of Amherst Col-
Once upon a time there was a handsome young lion. lege, Max comes to AFA with a

He was captured in the African jungle and brought to backlog of experience gained from
America, where he was put on display in a zoo. This made the Connecticut General Life In-
the lion very unhappy because he preferred the freedom surance Co. As Director of AFA's
of his wild native land and the companionship of other Insurance Programs, he will be re-
jungle beasts. But after a time he became resigned to his sponsible for all such activity in
fate and made up his mind that if he had to live behind which the Association is involved,
bars he would be the best zoo lion around. particularly the Flight Pay Protec-

In an adjoining cage there was another lion, an old tion Program, which since October
and lazy one with a negative personality and no signs of 1 has been underwritten by the
ambition or capability of any kind. He lay all day in the Mutual Benefit Health and Acci-
sun, aroused no interest from visitors. In sharp contrast, dent Association, known as Mutual Max Keeney
the young lion paced for hours back and forth in his cage. of Omaha.
He acted the true King of Beasts, rolling his maned head, Max is an Air Force veteran with four years of active
snarling, and baring his teeth. The crowds loved him, service as a weather officer. A first lieutenant in the Air
They paid no attention to the indolent old lion asleep Force Reserve, he is assigned to the Fourth Weather
in the next cage. Squadron at Andrews AFB, Md.

The young lion appreciated the attention he was getting, Married and father of a daughter, he is a native of
but he was annoyed by his failure to win adequate reward. Winchester, Mass., and now lives in Rockville, Md.
Each afternoon the zoo keeper came through the cages
to feed the animals. The lazy old lion, who made no effort
to please the spectators, was given a big bowl of red It's pleasant to note that, with the great interest in space
horsemeat. The young lion, now a star attraction, was these days, the old Greek prefix, "aero" is working its
given a bowl of chopped-up oranges, bananas, and nuts. elegant way back into the language. When many of us
This made him very unhappy. were lads, an airplane was called not that but an "aero-

"Perhaps," he mused, "I am not trying hard enough. plane."
I will improve the act." So he strutted longer and more Then, as the human facility for contraction of words, to
spectacularly. To the snarls and gnashing of teeth he save a letter here and there, got to work, "aeroplane"
added frequent roars that shook the bars of his cage. became "airplane." Most people finally got around to say-
The crowds got bigger. Thousands of citizens came to see ing just "plane."
his performance and he was pictured on page one in the (Continued on following page)
local newspapers.

But the diet did not change. Still the lazy lion got the
red meat, and the young lion stayed on a vegetarian diet.
Finally, he could endure it no longer. He stopped the
keeper with a challenge.

"I am getting sick and tired of this," he complained.
"Each day you give that no-good lazy type next door a
big bowl of meat, and you feed me oranges, bananas, and 5
nuts. It is grossly unfair. Why do you think all these people
come into the zoo? They come to see me. I'm the star
attraction, the lion that's doing all the work and the one *
that gets results. Why am I not entitled to meat for dinner?"

The keeper did not hesitate with his reply.
"Young man," he said, "you don't know how lucky

you are.
"Our Table of Organization in this zoo calls for one A

lion. You are being carried as a monkey."
MORAL: You can live high on the hog without working

hard; just make sure the T/O provides for hard-working
monkeys.
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SHOOTING THEBREEZE CONTINUED

Now, with the need for a new term these days is: Where do you put the stages fired as planned, the attempt
descriptive of the great frontier where hyphen? That is, if you use hyphens. to place into orbit Vanguard XLVII

the wild blue yonder becomes the was revealed by experts to have be

enigmatic black of space, a new com- a failure.

pound word, using the wonderful old "Could it happen?" asks Larry Dart, The satellite was reported to havc

prefix, is fast gaining currency-"aero- of North Miami, Fla.: glanced off Russia's Sputnik XXXIV,

space. CAPE CANAVERAL, Fla.-Oct. 4, knocked into outer space England's

We like it. It reminds one of yester- 1964-At 0916 today, a steady finger Britannia XXVI, caused India's Sacred

day and gives promise of tomorrow. pressed a small button. This seem- Cow XII to burn up by pushing it
And it suggests a wonderful string ingly insignificant action heralded back into the atmosphere, and finally

of new words, some of which we've what may well be the end of all fu- exploded in an intense flash, totally
already used on these pages-words ture experiments with artificial satel- destroying Japan's Banzais IX and

like aerospace craft, aerospace power, lites. XIII, and the privately launched Lone

etc. The problem in editorial offices For despite the fact that all rocket Star I, which had been blasting forth
- -with the Texas state anthem for the

past thirteen months.
The moon was unaffected.

For a really good photo-narrative
of the events and flavor of the 1958
Dallas AFA Convention, turn to pages
42-45. A mild, soft-spoken Air Force
veteran who now makes his home in
San Antonio, Tex., Les Bland, helped
the busy AFA newsroom staff, shoot-
ing forty rolls of film to record the
record-breaking meeting. Les' other
photos appear throughout this issue.
Les and his camera are old friends,
and we'd like to thank him in this
space for the good job he did. Fine
photo work is his specialty. Many Air
Force photo people will remember
Les as one of the first Air Force
photographers to shoot aircraft-in-
flight photos some years back.

An honored name will join the list

SIM M ONDS of Air Force Base designations. Re-
named after the late Lt. Gen. Claire

RADIO BEACONRY Chennault, World War II Flying
Tigers chief and World War II

FINDS LOST MEN AND MISSILES Fourteenth Air Force Commander,
was Lake Charles, La., AFB. It's to

Whether it be a problem of missile recovery, rescuing personnel down be officially renamed Chennault AFB.

on sea or land or other special purpose, Simmonds beaconry provides The formal redesignation takes place
the equipment that has been proved in performance and affords a November 14. Lake Charles' new
high degree of simplicity and accuracy. name joins that of Vandenberg AFB,
SARAH (Search and Rescue and Homing) is a subminiaturized radio Calif., formerly Cooke AFB, described
transmitter that operates on a long-life battery. It emits a pulse pair graphically in October Am FORCE in
wave form that can be picked up on a SARAH receiver in an airplane
or ship. A cathode ray tube shows a pattern that indicates the location thearticlebyEdMackMiller.-END
of the beacon. Originally designed for rescue of personnel at sea, the
SARAH beacon package is proving of invaluable use in the recovery of
missile nose cones.

LOCAR is a beacon package that transmits a composite of the SARAH
wave form and a continuous wave pattern. Either standard VHF-UHF or
SARAH type receivers may be employed to receive intelligence from
the beacon.
Simmonds also designs and manufactures cw or pulse modulation trans-
mitting equipment custom made for special applications.

Write on your company letterhead for literature.

SimmoldS AEROCESSORIES, INC..
General Offices: Tarrytown, New York

Branch Offices Glendale, California * San Diego, California waShingto, 0.C. * Dayton, Ohio , i "Look, Edi F-1041"
aDallas, Texas - Detroit, Michigan - sole Canadian Licensee:,Simmoods Aerocessories of Canada Limited, Hamilton Ontario "ok d -0!
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FROM AN ORIGINAL PAINTING FOR CECO BY R. T. HANDVILLE

Contributing to superb performance . . . Boeing's 707 Jetliners
powered by Pratt & Whitney Aircraft JT-3 turbojets will be equipped (as will
many of the JT-4 applications) with main fuel pumps
engineered and built by Chandler-Evans. CECO, in addition,
is producing cabin temperature control valves for a number of the 707s
which have been ordered by world-famous air lines.

Products, too, are "known by the company they keep",
and CECO is proud to be airborne with an array of important
missiles as well as with many of the latest and finest
military and commercial aircraft.

CHANDLER-EVANS * WEST HARTFORD 1, CONNECTICUT
Interesting, informative literature on many CECO products is '
yours for the asking. Please address your request to Department 48. C E C O

SYSTEMS
CONTROLS



Vought Vocabulary

rei ' * b il'i-ty : Service-proved heritage of Crusader III,
backed by 41-1eCU e'Wed o

Reliability, like superior speed, altitude and maneuver- as 1955. It ha
ability, is built into Vought missiles and aircraft. This more than 700 flights. Regulus II, carrying on this trad-
vital ingredient is the proven heritage of Crusader III, tion for reliability, in September accomplished history's

Chance Vought's new automated all-weather fighter. first flight of a supersonic missile from a submarine.

Its predecessor, Crusader I, achieved a major Experience gained with Crusader I and the Regulus

breakthrough when it became the first 1,000-mph-plus missiles is the heritage of Crusader III- a heritage

fighter to operate from aircraft carriers. This airplane backed by 41 years of developing, producing and

established U. S. and world records... became opera- servicing reliable weapon systems.

tional faster than any modern jet in history. In an era
of increasing technical complexities, it is proving its C' TCR

reliability in active service today. , o1oCJI r r
Regulus I became an operational missile as earlyrMW

~QJ,



FOR

THE RECORD
What happened in Dallas

STHE years pass it becomes more and more difficult to document fully
the annual Conventions of the Air Force Association. We thought the
peak in programming, number of registrants, and general interest had

been reached in Washington last year during the Golden Anniversary
celebration of the Air Force. But the Dallas registration was higher than
Washington by a good forty percent, and the agenda was just as full.
Those who were there could not possibly have seen and heard everything.
For them, we hope this issue of AIR FORCE will serve to help fit the pieces
together. Unfortunately, even a Convention registration list as large as
Dallas' can represent no more than a good cross-section of our readers.
Equally important, then, is the need to document the proceedings for the
stay-at-homes. We don't pretend it's all here, but the significant portions
are treated at some length, plus the flavoring of the color.-THE EDITORS
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AFA's 1958

STATEMENT OF POLIC
Unanimously adopted by the delegates to the Air Force Association's

Twelfth Annual Convention, September 1958, in Dallas, Tex.

* a C 0 a . * . . . a 0 0 0 0 0 0 0 0 * 0 * * *0 0 * * 0 0 0 0 0 0 0 *

TIE free world is fighting a war for its survival on many fronts-technological, military, economic,
educational, ideological. At this juncture in history the immediate concern of the Air Force Association

is with two of these fronts.
One front is technological: it includes the war of the laboratory, the classroom, the drawing board,

and the test stand. The other front involves military forces in being: the ability to deter conflict,
through a day-by-day military capability to be used in support of international policies which must

be clearly understood by the aggressors and by ourselves.

Under current programming, the free world is losing ground on both of these fronts.

Soviet strength and striking power continue to grow at a more rapid pace than our own. Our mar-

gin of security continues to dwindle. The Soviet lead in the satellite race should make this fact

clear.
Our peril would be clearer to the American people if our leaders would make candid acknowl-

edgement of their estimates of current and future Soviet forces to be posed against us-forces which

daily grow more dangerous to our survival.
In the face of this danger, we must better organize and integrate our efforts upon both fronts.

We must concentrate on weapon systems best designed to cope with the threat and ruthlessly

eliminate the others. Service tradition and rivalries are inefficient and expensive luxuries that do not

add to our national defense.
We desperately need consolidation of our three military departments into one for efficiency, economy,

coordination, and the ability to respond instantly, with a maximum effort, in time of national emer-

gency.
We must increase expenditures for research and development of future forces appropriate to the

changing threat.
We must increase the force in being to match the current threat.

Our total national defense effort can be expanded without endangering the economy.
The defense effort today represents less than twelve percent of our gross national product. Esti-

mates of the percentage of gross national product devoted to the Soviet Union's military effort range

from thirty to fifty percent. Yet the threat posed by the enemy's actual force in being today, and by the

more advanced weapon systems he is rapidly developing and producing, places a far greater re-

quirement upon our defense effort now and over the next decade than was the case ten years ago.

We believe the people of the United States should be frankly informed of the grave danger in

which they live. Any policy or program, no matter how costly, which leaves a margin of doubt that it

is sufficient to meet the growing threat involves an unacceptable risk to our nation's security. We be-

lieve the American people are currently being asked to take this risk without their full knowledge and

understanding.-END

e s se e c es a a oae c a e * e a* * * * *V
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In one word: BiCgest

Dallas -World's Aerospace Capital During

AIR FORCE ASSOCIATION'S
1958 CONVENTION

By William Leavitt
ASSOCIATE EDITOR

RECORD number of delegates, tension in the Near East, delegates

military-industry-scientific lead- and participants-outwardly enjoying
ers, and press representatives- the ten-gallon-hat flavor of Big D-

more than 3,500 in all-transformed got down to serious considerations of
Dallas, Tex., into the aerospace capi- such matters as the role of the US Air
tal of the world September 25 through Force in the new space age; the need
28 as the Air Force Association for greater public understanding of
gathered for its twelfth annual Con- America's defense posture; the con-
vention. Helping make the 1958 meet- tributions and new demands on
ing a significant success were nearly Guard and Reserve Forces; civil de-
150 local AFA committeemen, work- fense in nuclear war; air defense;
ing under General Chairman Al Hart- and the increasing need for maximum
ing, of Dallas, and Maj. Gen. Harry utilization of the combined talents of
Crutcher, Jr., Chief of Staff for Air, industry,science,andthemilitaryin
Texas National Guard, who was mili- times which seem to grow more peril-
tary host. USAF Project Officer was ous as technology advances and
Maj. David O'Hara, Hq USAF. politics lag.

From opening session to closing One moment during the Convention
brunch, there was but one adjective -the public unveiling of USAF's Con- I V
to describe the Dallas meeting: vair-built Atlas ICBM outside the
BIGGEST. Dallas Memorial Auditorium-repre-

Yet against a background of near- sented the real theme of the 1958
war in the Far East and continued AFA meeting: the call for Americans

everywhere to understand that our
country is engaged in a "for-keeps"
race on all fronts with the Soviet
Union, with the final prize the future F
of the world.

A hushed crowd watched that cere- Aiiii
mony in the dusk of Thursday, Sep-
tember 25. Veiled in blue cloth, the
giant missile towered seven stories
over the people who had paid for
and built it, until the moment when
the tug of a stout rope by USAF Chief
of Staff Gen. Thomas D. White, Con-
vair President J. V. Naish, and AFA
President Peter J. Schenk, revealed Symbolizing USAF aerospace arm, the
the ICBM's deadly beauty. shrouded Atlas awaits ceremonies at-

Stressing the ingenuity of the tending its unveiling in front of Dallas

USAF's retired Maj. Gen. Norris B. Air Force-industry team, increasingly emlor1 AAd toriusiteo thetre-
Harbold gets western welcome at Dallas. (Continued on following page) truly an "Aerospace World's Fair."
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Generals Grussendorf, left, Wilson,
Some of the thousands of Dallasites who viewed the fabulous Airpower Panorama. A Gt, onat ClaneCreisenser,

AFA CONVENTION ___TINUED

geared to design and production of feet in the ultra-modern exhibition seen. "And," he added, "everything
space-age weapon systems such as hall. Displays ranged from demonstra- was new!" The reaction was universal.
the Atlas, was the enormous and col- tion of plasma propulsion for space- * a *

orful "Aerospace World's Fair"-the ships to a dramatic preview of the US Pre-convention kickoff event, start-
1958 Airpower Panorama in the Dal- Air Force's first manned trip around ing a busy week on Sunday, Septem-
las Memorial Auditorium. The Pano- the moon. ber 21, was the traditional AFA-spon-
rama was viewed by nearly 100,000 Preview of the Panorama, a special sored Ricks Memorial Trophy event,
people during the Convention. The event in itself, was held immediately an annual Air National Guard pro-
record crowd ranged from Dallas-area after unveiling of the Atlas Thursday ficiency test. Winner of the dash from
high schoolers to veteran aviation night. Jackson, Fla., to Hensley Field, Dallas,
enthusiasts who could remember when One veteran aviation writer, who which featured radar-controlled in-

flying from New York to Los Angeles has attended every major air exhibit tercepts, and one stop for refueling,
was a species of miracle. since World War II, described the was Capt. Clarence Christensen, Jr.,

The Panorama, featuring exhibits 1958 Panorama as "without a doubt, of the 173d Fighter-Interceptor

by 125 companies, plus Air Force dis- the biggest and best aviation exhibit Squadron, Nebraska Air National
plays, packed an area of 75,000 square under one roof" that he had ever Guard, from Lincoln. Eight of the

Dallas-Fort Worth area citizenry get a closeup look at USAF array of aerospace power at nearby Hensley Field.

**~& W .-
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Friday, too, was a big day. Its
theme was the space age. The Eighth
Annual Symposium, this year spon-
sored by the Space Education Foun-
dation, was devoted to the Space Age
in Perspective.

The day's morning session, held at
the Auditorium theater, featured a
battery of scientific and military speak-
ers including SAC Commander in
Chief Gen. Thomas S. Power, who
discussed the strategic aspects of space
operations; Dr. Hugh L. Dryden,
Deputy Administrator of the new Na-
tional Aeronautics and Space Admin-
istration, who gave a picture of the
new space agency's role; and Dr. John
Turkevich of Princeton University,
who described the challenge of Soviet
science.

Moderator of the symposium was
Alex Dreier, noted NBC commentator.
A few days prior to the Convention,
he had devoted a nationwide broad-
cast to the contributions of the Air
Force Association to national security.

Space age significance of the forth-
coming flight of USAF's North Amer-
ican X-15 was pointed up by a panel
including Brig. Gen. Marcus F.
Cooper, Commander of the Air Force
Flight Test Center, Edwards AFB,
Calif.; USAF Capt. Robert White,Prior to the opening of the first business session, assemblage bowed their heads who will fly the craft; North Ameri-as invocation was given by outgoing AFA Chaplain, Msgr. William Mullally. can's Scott Crossfield, who will fly the
X-15's first test; Walter Williams,
NASA, representing that agency's vital
contributions to the project. Conden-

nine ANG pilots who started the newly chartered squadron in the forty- sation of the X-15 panel begins on
classic, finished. Captain Christen- ninth state. Following General Arm- page 84.
sen's trophy-winning elapsed time: strong's talk, delegates heard the key- The afternoon session of the Space
one hour, forty-eight minutes, twenty note address by Gill Robb Wilson Symposium carried the theme from
seconds. Participants flew North Amer- (see page 60) and reports by Execu- hardware and strategic concepts to
ican F-86Ds, powered by General tive Director James H. Straubel and astronomy and capabilities for placing
Electric J-47 engines (see page 183). National Secretary Julian B. Rosen- man into space. Leading off the ses-

Thursday, September 25, was the thal. sion was Dr. Gerard P. Kuiper, noted
first day of the Convention proper. At the Reserve Forces Seminar, director of the Yerkes Observatory of
The packed schedule included a heav- moderated by outgoing AFA Board the University of Chicago, who sug-
ily attended special USAF airpower Chairman John P. Henebry, the gested some of the answers to the
review at nearby Fort Worth's Cars- crowded meeting heard panels on question: Why go into space? Dr.
well AFB, the first AFA delegates civil defense, logistics, air defense, Kuiper took the audience on a graphic
business session, the Reserve Forces spaceflight, and civic responsibilities, trip to the moon via the medium of
Seminar, the Atlas missile unveiling The roster of speakers included USAF slides.
(televised in the greater Dallas area), Vice Chief of Staff Gen. Curtis E. His presentation (condensed, start-
and the Panorama Preview at the LeMay; David S. Smith, Assistant ing on page 103) was followed by a
Dallas Auditorium. Secretary of the Air Force for Man- "Man in Space" Forum, chaired by

After the opening invocation by power, Personnel, and Reserve Forces; USAF Brig. Gen. Don Flickinger, Di-
AFA National Chaplain Msgr. Wil- Rep. Overton Brooks, Democrat of rector of Life Sciences, ARDC, and
liam F. Mullally, delegates heard re- Louisiana; and Lt. Gen. Clarence R. special assistant for bioastronautics to
marks by Meeting Chairman Howard Huebner, USA (Ret.), Director of BMD Commander, Maj. Gen. Bernard
T. Markey, Great Lakes Regional Vice Civil Defense, State of New York. A. Schriever. Speakers on the panel
President; AFA President Schenk; Condensations of their remarks begin included Lt. Col. Rufus R. Hessberg,
Convention Chairman Harting; Dallas on page 158. The Ricks Memorial Aeromedical Field Laboratory, Hollo-
Mayor R. L. Thornton; and Military Trophy was awarded during the semi- man AFB, N. M.; Dr. Paul Webb,
Host General Crutcher. Next came a nar, and moderator Henebry was pre- Aero Medical Laboratory, WADC,
review of the strategic significance sented the Air Force's highest civilian Wright-Patterson AFB, Ohio; Capt.
of Alaska by Lt. Gen. Frank A. Arm- honor, the Exceptional Civilian Serv- Clyde H. Kratochvil, School of Avia-
strong, Jr., Alaskan Command Com- ice Award, by General LeMay, in rec- tion Medicine, Randolph AFB, Tex.;
mander, who represented the now- ognition of Mr. Henebry's numerous and Col. John E. Pickering, also of the
biggest state in the Union. On hand contributions to airpower (see page School of Aviation Medicine. (This
was an AFA delegation from the 50). (Continued on following page)
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AFA CONVENTION Co 0NT

fashioned Western Wing Ding, com-
plete with barbecue dinner for a
crowd surpassing 3,500 that danced
its happy way through the evening.
On hand to entertain were Jimmy
Stewart, Milton Caniff, Vince Barnett,
the Airmen of Note, the Four Saints,
the Rangerettes, and a delegation of
Kiowa Indians in full regalia who
performed tribal dances and capped
the evening by formally adopting
Jimmy Stewart and newly reelected
AFA President Pete Schenk as tribal
brothers.

Saturday was equally busy. While
delegates huddled at the morning
business session, industry representa-
tives attended a classified Air Ma-
teriel Command briefing where the
speakers included Gen. Edwin W.
Rawlings, AMC Commander; Maj.
Gen. Frank A. Bogart, Director, Plans
and Programs, AMC (see page 142);
and Maj. Gen. Ben I. Funk, Com-

AFA's Tiger Award for top recruiting went to 3506th Recruiting Group, Mather mander, Ballistic Missiles Center,AFB, Calif. Col. Earl Jacohsen, commander, accepts award from Gill Robb Wilson. AMC.

An Industry buffet luncheon fol-
panel is covered starting on page ing the Air Force's new aerospace lowed the morning session. At this
110.) arm. Maj. Gen. David Wade, Com- luncheon AFA President Schenk and

Between the two symposium ses- mander of SAC's 1st Missile Division, General Rawlings presented AFA
sions, delegates gathered for the Space did the honors. plaques to five members of AMC who
Age Luncheon in the main audito- Announcement was made at the had distinguished themselves in the
rium. Toastmaster was Gill Robb luncheon of plans for the first World field of management (see page 143).
Wilson and speaker was Chief of Staff, Congress of Flight to be held in Las The afternoon session featured re-
Gen. Thomas D. White, who reported Vegas, Nev., the week of April 12-19, ports by Lt. Gen. Roscoe Wilson, Dep-
on the Air Force's operational readi- 1959. (See page 55 for additional uty Chief of Staff for Development,
ness and plans for the future (see details.) USAF; Lt. Gen. Samuel E. Anderson,
page 51). Friday, a busy Convention day, Commander, ARDC; Brig. Gen. J. V.

Honored at the luncheon were Lt. came to a relaxed close as delegates Carpenter, Vice Commander, ARDC
Gen. Donald L. Putt, former Air gathered in the auditorium for an old- (see page 148); and Col. Carlo R.
Force Deputy Chief of Staff for De-
velopment; Gen. Edwin W. Rawlings,
ANIC Commander; and the late Col.
Leo F. "Pat" Paul, former special
assistant to the Chief of Staff. All
received AFA Citations of Honor for
their contributions to airpower. Mrs.
Paul accepted the Citation on behalf
of her late husband. Honored too was
the USAF's top recruiting unit for the
vear, the 3506th USAF Recruiting
Group, Mather AFB, Calif., which re-
ceived an Air Force plaque, accepted
for the unit by its commander, Col.
Earl A. Jacobsen. Specially mentioned
as the Air Force's top recruiter of the

year was M/Sgt. Edward T. Badder
of the same unit.

Recipient of the Air Force's Scroll
of Appreciation for contributions to
airpower during the fiftieth anniver-
sary celebration last year, was AFA
Executive Director James H. Straubel
(see page 50).

A special feature of the luncheon
was pinning of the new Air Force
missileman badge, analagous to wings,
on Capt. Walter A. Loughridge and
M/Sgt. James J. Mustaine, symboliz- Western fun, coiplete with huila hoops, livened chuickiagont We tern Wing Ding.
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Tosti, Special Assistant to the Com- marks on the service's readiness to airmen (see pagcs 58 and 59). Enter-
mander, ARDC. The panel following handle any situation arising from the tainment was provided by the Airmen
the reports included General Ander- smoldering Red China crisis that of Note, the Lackland AFB Glee
son; Maj. Gen. L. I. Davis, Deputy filled the newspapers that week (see Club, and others.
Commander for Research and Devel- page 46 for Mr. Douglas' remarks). Sunday morning marked farewells.
opment, ARDC; Brig. Gen. Lee W. Leading the AFA award list was Delegates gathered at the Statler
Fulton, Deputy Commander, Re- BMD Commander, Maj. Gen. Bernard Hilton for the annual Airpower
sources, ARDC; Brig. Gen. Melvin A. Schriever, chosen as "Aviation's Brunch. Family Awards honoring AFA
F. McNickle, Deputy Commander, Man of the Year"-(for full report on people who had made outstanding
Weapon Systems, ARDC. awards see pages 56 and 57). Special- records during the past year were an-

Final formal event of the Conven- ly honored by the Air Force with its nounced (see page 188), and the
tion was the annual Airpower Awards Exceptional Civilian Service Award 1958-59 officers and directors, headed
Banquet at the Dallas Auditorium, for his numberless contributions to by reelected President Schenk and
Saturday evening, September 27. Fea- airpower over the years was Past newly elected Board Chairman James
tured speaker was Secretary of the AFA President Gill Robb Wilson (see M. Trail of Idaho, were introduced.
Air Force, James H. Douglas, who page 50). Toastmaster Milton Caniff The curtain was down on another
reported on the Air Force's present introduced the honored guests, includ- AFA meeting, the first of Year One of
posture and made some pointed re- ing the Air Force's 1958 outstanding the Space Age.-END

IT IF' T

l'lift

Devoted as always to recollections of the Convention coming to a close and previews of the year to come, the Airpower
Brunch featured a display of these lovelies, representing Miami Beach '59 meet. At rostrum, Alex 0. Morphonios.

1958 CONVENTION SPONSORS

The Air Force Association is most grateful to the following firms and groups for their contribution to
success of its 1958 National Convention and Airpower Panorama through sponsorship of the events and ac-
tivities listed:

AC SPARK PLUG DRESSER INDUSTRIES, INC. MENASCO MANUFACTURING CO.
News Lounge VIP Golf Tournament Co-Host of Wing Ding Cowboy Stomp

AVCO MFG. CORP., LYCOMING DIV. ARTHUR A. EVERTS CO. NORTHROP AIRCRAFT, INC.
VIP Host Suite Ladies Jewelry Shows Neiman-Marcus Fashion Shows

BELL HELICOPTER CORP. FAIRCHILD ENGINE & AIRPLANE CORP. PRATT & WHITNEY AIRCRAFT
Co-Host of Wing Ding Cowboy Stomp Convention Daily Newspaper Co-Host of Round-Up Brunch

BELL AIRCRAFT CORP. Staff Airlift PRODUCTION HEAT TREATING CO.
Co-Host of Wing Ding Cowboy Stomp FORD MOTOR CO., Convention Registration Badges

BURROUGHS CORP. AIRCRAFT ENGINE DIV. RAYTHEON MANUFACTURING CO.
Breakfast Bars "Where to Go and What to See" Booklet Staff Airlift

CHANCE VOUGHTAIRCRAFT, INC. GENERAL ELECTRIC CO. REPUBLIC AVIATION CORP.
Co-Host of Wing Ding Cowboy Stomp Commanders Luncheon

Wing Ding Chuck Wagon Dinner Cover of "This Month in Dallas" SOUTHWEST AIRMOTIVE CO.
COCA-COLA CO. GENERAL MOTORS CORP. Co-Host of Wing Ding Cowboy Stomp

Complimentary Cokes VIP Motor Pool Cars SPACE CORP.
Western Bandannas INTERNATIONAL BUSINESS Co-Host of Wing Ding Cowboy Stomp

COLLINS RADIO CO. MACHINES CORP. STROMBERG-CARLSON CO.
Co-Host of Wing Ding Cowboy Stomp Electric Typewriters Pagemaster Communications System

CONVAIR Wives of Outstanding Airmen TEMCO AIRCRAFT CORP.
Convention Registration Kits LOCKHEED AIRCRAFT CORP. Co-Host of Wing Ding Cowboy Stomp
Ca-Host of Wing Ding Cowboy Stomp Wing Ding Cocktail Party TEXAS INSTRUMENTS, INC.Space Aid Station THE MARTIN CO. Co-Host of Wing Ding Cowboy Stomp

DALLAS AIRMOTIVE, INC. Co-Host of Round-Up Brunch WESTINGHOUSE ELECTRIC CORP.
Co-Host of Wing Ding Cowboy Stomp Staff Airlift Western Hats
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Pre-Convention event (above and left) was crowded air show at nearby HensleY Field. heli the d of Rick Tro ph event.

CONVENTION PHOTO ALBUM
Camera's eye on Dallas Convention as delegates

made a busy Texas town even busier

One of the hit events at the Convention was the Golf Tournament w*hiuh dreN, faira lovrs during ,eek. Shown receiving
low gross trophy from Herb Durham is John De Garmo. At right, Durham gives low Iet trophy to Maj. Gen. William Fisher.
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Historic moment outside Dallas' Memorial Auditorium as Gen. Thoinas D. Nhite, Ha ing a ball at thi INi tin g oIIt

USAF Chief of Staff, AFA President Peter J. Schenk, Convair President J. V. Naish Roundup party itas famed tele-

combine forces to unveil the huge Convair Atlas intercontinental ballistic missile. vision and novie star, Desi Arnaz,

As Panorama goers passed through exhibition hall they got a preview of the 1959 Comention at Miami Beach, Fla.

Long time friend of AFA and airpower leader, movie star During the show, Jimmy and the patron cartoonist of the

Jimmy Stewart, enjoys chowdown at the Wing Ding meal. USAF, Milton Caniff, creator of "Steve Canyon," take part
Stewart later took part in the Wing Ding program (right). in a skit that earned hearty guffaws from the audience.
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Wing Ding cocktail party goers were entertained by Mexican
bandsmen who delighted large crowd with music prowess.

ty

AFA Executi,, Dirvctor Jana- Strai 111 center. 4a1i- a
Smash hit at Western Wing Ding was series of da nces by he is presented a silver plate autographed by AFA Past
Kiowa Indian delegation, clad in colorful tribal garb. Presidents. With him, George Kenney, Gill Robb Wilson.

Junt before the cIosing rtunch, crowd refreshed themselves at Convair's Space Bar, where attendants, clad in whninsicalspace helmets, served morning "pick-me-ups." The Brunch followed, with presentation of traditional Family Awards.
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THE

YEAR SINCE
RP11TNIV

Hon. James H. Douglas
SECRETARY OF THE AIR FORCE

HE year of the Sputniks has been an eventful one. to strengthen our force in being. Your editor, Jack

It has been one of progress for the Air Force and the Loosbrock, has described this double task as like trying

Defense Department, and one of distinguished service to get into orbit while keeping one foot on the ground.

for the Air Force Association. The Air Force Association I shall discuss here where we stand in the development

deserves well of the Air Force and of the nation. I have of certain important weapon systems, and I shall refer to

in mind its support of the President's defense reorganiza- the readiness of our force in being. My remarks, however,
tion plan and the military pay legislation. Also the Associa- will be wholly unorthodox in omitting mention of the

tion made fine contributions to a better national under- budget except to say that within its present scope we

standing of space problems and possibilities through its expect to go into orbit, keeping one foot on the ground.

conferences and its magazine, AIR FORCE. Outstanding I take strong satisfaction in the Defense Reorganization

and of lasting value were the April issue on missiles and Act. Broad discussion of our military organization oc-

space, and the "Air Force Almanac of 1958" issued in casioned by the President's proposals has given to the

August. The magazine is excellent, and as a regular reader Congress and the country a better understanding of the

I recommend it to you. The "Almanac" is unique as a problems of effective control of military planning and oper-

source of information on the organization, men, weapons, ations, and has brought agreement on the need for further

facilities, and history of the Air Force. I congratulate your unification of all our defense efforts. Unquestioned au-

President and his associates, and particularly the publisher tbority of the Secretary of Defense over the military

and editors of A FORCE for their efforts in making effec- departments has been established. The position of the

tive the Association's support of programs that will Chairman of the Joint Chiefs has been strengthened, and

strengthen the Air Force and our national defense. an appropriate staff for operations and strategic and logis-

Also I pay tribute to the understanding and conviction tic planning is being provided to the Joint Chiefs to meet

on national security and Air Force problems generally their increased responsibilities with respect to the unified

expressed over the years by the Association's policy state- commands. Better planning and supervision of research and

ments. Your statement adopted on Thursday reflects the engineering is sought through the establishment of a new Di-

thought and patriotism on which Association policies are rector in the Office of the Secretary of Defense who will be

based. In my remarks I shall give attention to some matters senior to the Assistant Secretaries of Defense and have broad

of concern in the policy statement. I ask your careful con- powers over all research and development programs in

sideration of my observations on these same matters. the Department. The emphasis placed on missile programs,

A year ago on this occasion I spoke to you of "weapons advanced research, and space projects under the direction

and money." Our central problem is still that of developing and supervision of the Office of the Director of Guided

aircraft and missile systems for the future while continuing Missiles, ARPA, and the National Aeronautics and Space

46 AIR FORCE Magazine * November 1958



Administration create problems of relationships an(1 po.s- They imayi hae todal a considerable imcitory of iissiles
sible overlap. These must soon be solved. Their solution of ranges less than ta thousand miles. \Ve also know that
awaits organization of the new Directorate. As to the the Soviets could be developing ballistic missiles to launch
National Aeronautics and Space Administration, the ap- from submarines. Factual evidence in this area is lacking.
pointment of the Director, the Deputy, and members of In this situation where do we stand in our own missile
the Council give full confidence that this Administration programs? Our Army has successfully launched three satel-
will be a worthy successor to the NACA. lites; the Navy-Geophysical Year project has put one on

The new military pay legislation not only creates a orbit. These have been small and give little indication
reasonably satisfactory pay scale, but provides a proficiency of the propulsion system of our large ballistic missiles. The
pay system to help retain in the service scarce technical Air Force has tried, so far, one moon probe, and this was
skills. This legislation is a great step forward in making unsuccessful. The Thor and Jupiter tests, however, have
Air Force careers attractive. We know that pay is only one proven all components of these intermediate-range ballistic
of many factors in determining whether we can retain the missiles, and both missiles are being produced for opera-
skills required to operate a modern Air Force, but it is at tional units. Thor missiles have already been delivered
the heart of the problem. Under the new law we are this to England fr the first British squadron which is sched-
month upgrading 2,000 master sergeants to the grade of uled to be operational in December.
senior master sergeant with more to follow. A plan to Commencing in July there have been three successful
inaugurate proficiency pay that will affect some 25,000 air- firings of the complete Atlas missile, and two failures.
men in fifty-four different technical skills has been approved. These firings successfully tested the complete propulsion
Reenlistment over-all is over fifty percent as against a level system including the support engine and separation of the

abler, better-trained airmen and happier faimilie." "The Titan imissile should have its first test firing soon."

of about thirty percent three years ago, and in some highly main booster engines, precision guidance, and nose-cone
technical skills it is up from ten percent and less, to thirty separation and reentry. Although we have yet to fire a
percent and more. We have not solved our problems, but successful full-range shot, these recent tests give us con-
these figures mean abler, better-trained airmen and happier fidence that the first Atlas squadron will be equipped with
families, millions of dollars saved in reduced training operational missiles within the next year, as scheduled.
requirements, and in better maintenance and operations, Let me make clear, however, that in striving for a high
and a stronger Air Force. degree of reliability which will justify reliance for deter-

The year of the Sputniks began one year ago . . . when rence on our missile forces, we must expect additional
the Soviets were successful in putting the first satellite on failures in testing.
orbit. In November [1957] they launched the satellite The intercontinental Titan missile should have its first
which carried a dog, and in May launched a much larger test firing soon. But perhaps most important of recent Air
satellite which is still on orbit. We must concede that Force actions in the missile field was the selection, in July,
during the past year they have fired several ballistic of contractors for the propulsion stages, the guidance
missiles to intercontinental ranges. We concede them oper- system, and the nose cone of Minuteman. This is the
ational missiles with ranges of less than a thousand miles. second generation of Air Force strategic missiles and em-
Their achievements with ballistic missiles and satellites bodies all the advantages of a solid-propellant propulsion
have emphasized the high technical quality of their mili- system. Evaluation of proposals for assembly and testing
tary power, and call for us to consider the probable scope is under way and major component testing is starting in the
of Soviet missile threat. We expect that the Soviets will very near future. In my judgment the importance of the
have a very small number of intercontinental-range mis- Minuteman development can hardly be overemphasized.
siles in an operational unit during the next year, and that I understand development by the Navy of the Polaris
they can have a substantial number available in 1960. (Continued on following page)
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THE YEAR SINCE SPUTNIK

ballistic missile, and the submarine which will serve as its which is kept on constant alert. And much has been ac-
launcher, is making good progress. Polaris should prove complished in developing an active air defense of inter-
a useful addition to our offensive weapons, and one which ceptors and missiles. Air defense is a joint US-Canadian
will bring new and difficult problems of defense to an effort under the North American Air Defense Command.

enemy, as it has platform mobility that can be exceeded We have today a radar warning system that extends

only by the airplane with a ballistic air-to-ground missile. from Midway in the Pacific, around the northern edge of
Also the Navy already has the Regulus, an air-breathing our continent, and to the Azores in the Atlantic, with
missile, which can be launched from a submarine. This active defenses in Alaska and Greenland. We have a

missile is similar to the Air Force Matador, now deployed second warning line in Canada, and a system of heavy
in operational units in Germany, Taiwan, and Korea. radars and gap-fillers in this country that buttresses our

Strong voices have been raised asserting that in the forward systems.
period of 1960 to '64 we may be so far behind the Soviets All Air. Force and Canadian interceptor squadrons are

in long-range missiles that our deterrent power will cease equipped with jet aircraft, and an increasing number of

to be effective, and so our national life will be in jeopardy. our squadrons are equipped with atomic air-to-air missiles

My answer is that our deterrent power can certainly be and with the guided Falcon missiles. Two direction centers

kept strong, and should continue to be effective, if we stay of our SAGE control system are in operation. Testing of
on our present course and make timely decisions to bring the Bomarc interceptor missile is well advanced, intercepts

we can build such missile force as may be required." "In every unit there is increasing emphasis on readiness."

new weapons into production when their development and at more than 100 miles having been handled by the
effectiveness are reasonably certain. I say this although I SAGE system control.
believe the Soviets are today somewhat ahead of us in the To the air defense system the Army contributes mor>
development of ballistic missiles. I say it because I am than 200 Nike batteries, several of which are now equippe(
confident, from the progress of our missile programs, with the Nike-Hercules missile. I congratulate the Arm\
that we can build such missile force as may be re- on the fine performance of the Hercules in recent tests at

quired to maintain the deterrent without any gap between Eglin [AFB, Fla.]. It is the most effective surface-to-air
todaV's effective bomber force and tomorrow's effective missile in operational units today. I am sure, however,
force of missiles and bombers. I say it because we are far that for the best air defense against modern bombers, and
ahead of the Soviets in long-range manned bombers and particularly those carrying air-to-surface missiles, we must
we can stay ahead. I believe Soviet statements that a new go out to meet them as far as possible. To do so ve need
long-range bomber has been flown. This development, of interceptors and ground-to-air missiles of longer range than
course, emphasizes the importance of our own advanced those now in our inventory. This conviction points up the
bomber programs and of our long-range interceptor and importance of our long-range Bomarc missile program,
air defense missile programs. and the need for the supersonic F-108 interceptor with a

For the present, sure maintenance of an effective deter- radius of 1,000 miles.
rent will depend upon our long-range striking forces, warn- Whether we are examining our air defense, long-range
ing against surprise attack, and our ability to penetrate bomber forces, tactical air forces, or air transport, in
enemy defenses. Accordingly, our first concern in air de- every unit there is increasing emphasis on an alert force

fense must be for warning and protection of our retaliatory and readiness.
forces. Our best assurance of an effective retaliatory force The crises in the Middle East and the Far East have
at all times is our warning system, and that part of SAC tested the readiness of your Air Force to perform its prin-
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cipal missions, and have found it ready to play its part in alone has some 4,000 aircraft, including a large modernmeeting the threat in the Middle East and the support force of jet fighters, and jet light bombers. A considerableof an ally against Communist aggression in the Far East. part of this force is for the first time on airfields that makeWhen revolution in Iraq and rebel activities in Lebanon it an immediate threat to Taiwan. Again, our situationbrought a call for assistance, Marines were promptly and that of our allies would be wholly untenable exceptlanded by the Sixth Fleet and Army forces were moved that airpower cannot be measured by the number andinto Lebanon by troop carrier squadrons of our Air Force character of aircraft in a particular single area. Still ourin Europe. Tactical fighter and light bomber aircraft moved interceptor fighter-bomber squadrons in Japan, Korea, Oki-into Turkey from Europe and from the United States. We nawa, Taiwan, and the Philippines, and the air forcescarried out long-distance, nonstop deployment of F-100s to of our allies provide a visible and important part of theTurkey, and a few F-100s landed at Adana in Turkey over-all deterrent force, and are essential to the will oftwelve hours after takeoff from Myrtle Beach, S. C. the free nations in the Far East to remain free. Let meStrategic airlift by MATS contributed support to our leave no doubt that the very substantial jet fighter forcesactivities both in Lebanon and Turkey. And in the back- of Nationalist China on Taiwan comprise a fine, experi-ground was SAC, whose deterrent force was an essential enced, and combat-ready air force. Also the jet air forcessafeguard to our operations in bringing assistance to of our other allies, although very small, are well trainedLebanon. SAC had more bomber and tanker aircraft on and represent one of the best investments of the free
world in the Far East. And always in the background
stands our Strategic Air Command.

Our American future calls for continued effort and risk
in the Far East. And the effort we rely on in large measure
is that of the military services. I realized as seldom before
the extent to which the position and future of our country
is in the hands of our officers overseas. They may well
determine the world's view of our abilities and intentions,
and they are a principal ingredient of our military strength
and that of our allies. And this is only one part that they
play in contributing to the security of our national life.

With this in mind it is appropriate to notice that the
/t . Air Force Academy cadets have moved into their new

home north of Colorado Springs. Barely five years have
passed since President Eisenhower signed the act author-
izing the Air Force Academy. The creative task was a
staggering one, calling for selection of the site; accomplish-
ment of a design that would be functional and inspira-
tional, so conceived as to assure acceptance not only for
today but for the future; construction of the academic
buildings and housing; and all-important establishment of
a sound curriculum, and assembly of competent teachers.
Every step was of intense concern to [Air Force] Secretary
[Harold] Talbott and General [Hubert R.] Harmon, and

new assurance of coniting <Idicated leadership." it must be a matter of regret to all of us that they are not
here to see the results of their efforts. General Harmon's
full energies were devoted to planning an Academy for
several years prior to its approval by the Congress and
the President, and continuously from that time until his

alert than at any time in its history, and the alert status death in early 1957. Tomorrow a fitting tribute will be
of the Air Defense Command gave assurance to the maxi- paid to General Harmon when his remains are given a
mum effectiveness of SAC. permanent resting place in the cemetery of the Academy.

A month ago the Chinese Communists, soon after I am confident our Academy will be of constantly
Khrushchev's visit to Mao in Peiping, commenced their increasing interest, pride, and inspiration to all Americans,
heavy bombardment of Quemoy and Matsu. This adven- and I include its architecture in this appraisal. I urge you
ture of international communism called again for prompt all to see it for yourselves at the earliest opportunity. And
Navy and Air Force support of Taiwan and readiness for whether or not there continues to be sharp criticism as
action to protect the offshore islands if this became neces- well as enthusiastic approval of the site and the Academy's
sary. Again the Air Force moved fighter-bombers and architecture, we may be sure that the Academy gives new
transport aircraft out of the United States; this time to assurance of continuing dedicated leadership for our Air
airfields of Taiwan, Okinawa, and the Philippines. F-100s Force in the service of the nation.-END
and F-101s were flown, and F-104s were carried as cargo
in C-124s. So our most modern fighters are on the spot,
ready to meet the threat of the Chinese Communists. And
make no mistake, our fighter-bombers and light bombers Secretary Douglas, a graduate of Princeton University and
are as capable of using high-explosive bombs as more Harvard's Law School, had a distinguished career in law
powerful weapons. in Chicago before coming to Washington, first in 1932 as

I was in the Far East in May, and everywhere from Assistant Secretary of the Treasury, and again in 1953
Bangkok to Tokyo one is constantly aware of the close as Under Secretary of the Air Force, the post he held
military threat of Red China, North Korea, and the Soviet prior to being named Air Force Secretary. In World War
Union, and the appalling weight of the threat. Red China II he was Air Transport Command Deputy Chief of Staff.
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USAF Cites AFA Leaders

For their contributions to airpower during the 1957 celebration of the Air
Force's Fiftieth Anniversary, Gill Robb Wilson, former AFA Board Chairman,
John P. Henebry, outgoing AFA Board Chairman, and James H. Straubel, AFA
Executive Director, were honored by the Air Force at the Dallas Convention.
Messrs. Wilson and Henebry received the USAF Exceptional Civilian Service
Award, highest given to civilians, and Mr. Straubel received a USAF Scroll of
Appreciation. Awards were made at the Airpower Awards Banquet, Reserve
Forces Srminar, and the Space Age Luncheon.

Gill Robb'\ ion.t left. receied ,ant from Secretary Douglas at Awards Banquet. John P. Henebry's award was presented
by General Lelhiy at the Reserve Seminar. James H1. Straubel was cited by Secretary Douglas at Space Age Luncheon.

TO GILL ROBB WILSON: TO JOHN P. HENEBRY: TO JAMES H. STRAUBEL:

"In a lifetime dedicated to the ad- "As an outstanding combat leader and "As Executive Director of the Air

vancement of aviation, Gill Robb dedicated Reservist, John P. Henebry Force Association and as Publisher c

Wilson has won a place in the history has made an invaluable contribution AIR FORCE Magazine . . . James1

of American airpower. . . . He has to the advancement of airpower. His Straubelhasstrengthenedandwidene
become an 'elder statesman' of Amer- exceptional skill in administration and public acceptance and understandii

ican airpower. . . . His enlightened his commanding knowledge of avia- of the United States Air Force. I

zeal, broad perspective and unique tion were used extensively upon the possesses not only the attributes
philosophical approach have inspired occasion of the Golden Anniversary a true leader: energy, objectivity, ai.

millions of Americans with the mes- of the United States Air Force. In zeal, but also superb skill with t

sage of our dependence on airpower his civilian capacity, he traveled written and spoken word, and a ran

for survival. His personal dedication throughout the nation espousing the quality of dedicated, unselfish devo-

and integrity have endeared him to cause of airpower. During the past tion to his cause. These have been

all airmen. His effective leadership as five years, his advice and counsel have used to proclaim . . . the message of

former President and later Chairman been sought on many occasions. His invincible power as a necessity for
of the Board of the Air Force Asso- voluntary service has been of material national survival. He has been par-
ciation was felt throughout the na- assistance in resolving many complex ticularly effective in guiding the Air
tion. The resultant impact on aviation policy issues with which the Air Force Association in its sponsorship

and airpower constitutes one of the Force has been faced. The USAF of the Golden Anniversary of the

outstanding individual contributions presents this award in recognition of United States Air Force. . . . This
to the nation's security. This scroll is his contribution to the cause of air- scroll is presented . .. in warm appre-

presented by the United States AF." power and to our national security." ciation for his exceptional services."
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POWE2

Gen. Thomas D. White
CHIEF OF STAFF, UNITED STATES AIR FORCE

IIEIE is no need for me to go into detail concerning progress in the ballistic missile field added a new sense

the most dangerous military threat facing this country. of urgency to the job that the Air Force was alreadv doing.It is Soviet airpower. The advent of ballistic missiles Russians successes did not, in themselves, comprise anwith nuclear warheads has not changed this threat-it has entirely new threat, but they did require us to reevaluatemerely brought the threat closer to home. Soviet political our force structure, our plans, and our programs.
cunning and deception on the international scene are Out of this evaluation, several things became apparent
designed to confuse and distract us. Nothing could serve at the outset. First, the missile threat did not invalidatetheir purposes more than to have us lose sight of the our bomber strike force. For a long time to come, thisprimary threat and embark on military programs designed force with its great range, its capacity to carry nucler
to provide a little bit of everything and not enough of weapons of various sizes and yields, and its improvedwhat we need. electronic countermeasures, could still perform the jobThe tasks facing our country and its military forces are it was designed to do. Furthermore, because of the humanvast, but not unsurmountable. Briefly, the Air Force is intelligence factor aboard, the bomber strike force has
charged with the employment of military airpower in the the added advantages of a recall capability and greater
national interest. During these years of ever-growing flexibility in target selection and tactics. The proximity
threat, the Air Force has been concentrating on its busi- of the missile threat did, however, put a premium on
ness. As a result, I can say that the Air Force can do its expediting security measures for this strike force.
job today, in all its variations-and there are many varia- A primary security measure is warning. Study of our
tions. We have to maintain a strong, dynamic force in warning and control system for use against the air-
being. We must continually keep the force modern and breathing threat showed us that it was in reasonably good
in line with the latest technical advances. And we must shape and that we were well on our way to its moderniza-
devote time, effort, and resources toward research of tion through development of the SAGE, semi-automatic
weapon systems for the distant future. To do all these ground environment, system. Quite obviously, however,
things with the proper amount of emphasis is the real we had a new and urgent requirement to develop a bal-
problem. The Air Force, of all the services, must be ready listic missile early-warning system. A breakthrough in
today and every day on into the future. radar techniques made in the summer of 1957, prior to

Russian successes with the Sputniks and their great (Continued on following page)
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Sputnik, showed us that the job could be done-but would system and an improved alert and dispersal posture,

take time and money. Furthermore, even with such a another obvious measure was to press forward on our own

system installed, the best warning we would get of a missile programs-both for the offensive and for the defen-

hypersonic ballistic missile attack would be on the order sive. Other less obvious, but nevertheless important, areas

of about fifteen minutes. were the necessity for better command and control sys-

We had alreadv initiated an alert and dispersal program tems and an even more urgent need to fill the long-

for our strategic strike force, and funds were appropriated standing requirement to find the necessary ways and

by Congress for this purpose in fiscal year 1957. Additional means to retain needed skills and experience in the mili-

funds were appropriated in fiscal year 1958, and we tary service.

planned additional requests in succeeding years to com- During this last year, positive action was taken on

plete the program. Eventually, we want sufficient facilities several fronts which did a great deal toward expediting
for our strategic strike force so that not more than one the measures I have outlined. For example, early this

B-52 squadron-fifteen aircraft with its associated tankers year the President submitted to the Congress a supple-
-nor more than one B-47 wing-forty-five aircraft with mental appropriation request to the fiscal year 1958

its tankers-will be on any one base. In addition, we have budget. The Air Force portion was for $910 million and

programmed construction of alert facilities such as housing was designed primarily to do three things: First, expedite

for crews, parking stubs, and additional taxiways so that our SAC alert and dispersal program; second, accelerate

our aircraft can get off the ground faster. Here again, our IRBM and ICBM programs; and third, hasten the

the proximity of the ballistic missile threat added urgency construction of ballistic missile detection facilities and the

to the programs. SAGE system. As a result of prompt congressional action,

In addition to expediting a ballistic missile early-warning all of these programs have been expedited, and we have

A camera's eve view of the crowded Memorial Auditorium at Dallas during the Spnee Age Luncheon at which G.eneral

White spoke. Announcements of the Space Education Foundation, SPACE DIGEST, and World Congress of Flight were made.

52 AIR FRCEManaazin* November 1958



CONTINUED

Missilry, the Air Force's newest crucial skill, Camne
in for special honors at AFA's Space Age Luncheon,
as two specialists in the field received the new
missile emblem at a special ceremony designed to
represent all such Air Force specialists. Receiving
Air Force missile badges were, left, Capt. Walter A.
Loughridge and, right, M/Sgt. James J. Mustaine,
both of SAC's First Missile Division, based at newly-
designated Vandenberg AFB, Calif. Their com-
mander, Maj. Gen. David Wade, pinned the insignia
on the two missilemen after they were introduced to
and received an ovation from the assemblage. The
handsome new emblems are visible on each left
breast pocket.

gained fromsix to twelve months on the construction of ity. Our ZI and overseas commands have substantial por-certain facilities. tions of their forces on constant alert. Our air and groundThe new military pay scale is already proving of value crews are highly skilled and well trained. We have not-in better retention rates in all categories of Air Force yet reached the optimum in this respect, but our combatpersonnel. However, it does not answer the whole prob- and support units represent a formidable force. Let's takelem. For example, the Air Force is still faced with a very a look at our offensive striking forces. The Strategic Airserious housing shortage. It is my earnest hope that relief Command, today, possesses substantial numbers of B-47in this area will be forthcoming in future appropriations and B-52 jet bombers. The few remaining B-36s will befor this purpose. I feel sure that the increased cost of the phased out of the operational inventory next year. Opera-new military pay bill and other funds expended to make tional testing of the B-58, the world's first supersonican Air Force career more attractive will be amortized bomber, is under way. Our tanker force and our air-to-airmany times over in the years to come through increased refueling capability are being continually improved aseiciency, lower trainng requirements, andless aircraft KC-135 jet tankers roll off the production line. Moreand equipment attrition. effective electronic countermeasures are being introducedAnother important item of legislation which profoundly into our forces, and various decoy devices are far alongaffects the efficiency and effectiveness of the military serv- in the development stage. The great majority of ourices was passage of the Defense Department Reorganiza- tactical fighters are of the supersonic Century series, andtion Act. As von know, the Air Force is enthusiastic about all are capable of carrying nuclear weapons. TAC's air-the reorganization-and for good reason. The Air Force has to-air refueling capability adds to its ability to deploylongrecognized the necessity for centralized control of quickly and effectively. The Mace, an improved Matadorar-flung resources to assure maximum mission perform- air-breathing surface-to-surface missile, will be in theance. As a result of the reorganization, I am confident hands of our tactical forces next year. Our tactical airliftthat the capabilities of our over-all military force structure capability is also being modernized as we continue to\will be greatly improved. For example, the combatant convert from C-119s to C-130s. We demonstrated a newunified and specified commanders, under the new act, facet of mobility and airlift versatility recently by flyinhave clear lines of command established, which flow F-104s in C-124 transports to Formosa.directly from the top. Force structures will be recom- Now let's take a look at our defensive forces. Themended by the Joint Chiefs, approved by the Secretary main portion of our distant early-warning (DEW) lineof Defense, and those forces once assigned to the com- was completed a year ago. The Aleutian and easternmands cannot be withdrawn by the services without extensions to this line are under construction. This net-approval of the Secretary of Defense. Another material work in combination with our North American radarfeature of the reorganization is the new organization of systems, airborne early-warning and control aircraft, andthe Joint Staff. It will be a fully integrated staff larger picket ships provide an excellent warning and controlin size than before-400 officers instead of 210 officers system for defense against jet aircraft. Over-all, I would-and each military department will have approximately estimate that the system is already ninety percent com-equal representation. The joint Staff will function under plete, and it continues to be modernized and improved.the supervision of a Director who is responsible to the In this respect, I would like to point out that two of theChairman and the Joint Chiefs for its operation. Participa- SAGE units are already in operation. Completion of thetion in joint planning by those Air Force officers assigned SAGE system will give us a much better capability forto the joint Staff will have a much greater impact on controlling the air battle. Whereas before, air defensefuture Air Force activities than has been true in the past. was generally decentralized, SAGE will centralize manyThis is particularly true with regard to the impact on air defense functions. Its design follows the basic principlethose forces which will be assigned to the combatant that defense effectiveness is measured by the combina-unified and specified commands. You may be sure we tion of air weapons and ground control and not by eachare assigning some of our very best officers to the Joint alone. The SAGE system will permit us to meet the com-Staff. bined manned jet aircraft and air-breathing missile threatIn general, I feel the Air Force, during this last year, as one concise problem rather than as a series of variedhas made great strides in attaining a higher state of problems. The end result is that SAGE will make thereadiness and a better and more effective reaction capabil- (Continued on following page)
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fundamental concept of a coordinated air battle and a called the Bomare. This missile can carry an atomic war-
defense in depth a practical reality. head, and has a range in the early model of about 200

There has been discussion in some quarters to the effect miles. The later model will have a range of about 400
that SAGE is already obsolescent because of the hyper- miles. We have successfully fired this missile on numerous
sonic ballistic missile threat. I do not concur. It is true occasions. Recently, its capabilities in conjunction with
that SAGE will not be able to track, record, and control the SAGE system were rather dramatically demonstrated
attacks against hypersonic ballistic missiles. As yet there when SAGE computers in New York produced the data
is no active defense available for use against such weap- and directed a successful attack by a Bomarc fired from
ons. But we do have effective defense weapons against the Cape Canaveral, Fla., against a drone flying far out to
manned jet bomber and air-breathing missile threat which, sea. This test also demonstrated how an adjoining SAGE
without a doubt, is the biggest threat that faces us today unit would function should the SAGE unit in the area
and for the next few years. Even on into the future, SAGE under attack become inoperative.
will prove valuable because the forces of the future will There is another category of extremely significant mis-
undoubtedly be mixed forces-that is, composed of various siles. I am talking about the air-to-surface field-those
types of weapons-subsonic, supersonic, and hypersonic. missiles that will be launched by manned aircraft. One
SAGE can track and control attacks against both the of the developments we are working on and which is a
subsonic and supersonic weapons. logical successor to the pioneering Rascal, is the more

More and more of the Century series fighter-interceptors advanced Hound Dog to be carried by the B-52s. We
are being accepted into the inventory. Our interceptor feel that there is a tremendous potential in such weapons.
force is armed with air-to-air missiles, including rockets For example, they will provide the aircraft with greater
armed with nuclear warheads. In addition, all of our flexibility in tactics and permit warheads to be launched
interceptors and the long-range Bomarc surface-to-air from hundreds of miles outside heavily defended target
missile are responsive to the SAGE system. areas. Employment of such weapons aboard long-range

As far as coordinated defense effort is concerned, our bombers also would permit a constant airborne patrol
close working relationship with our friendly neighbors to over the seas or friendly territory with a capability to
the north takes us a long way toward the Air Force's goal deliver an attack deep within an enemy country on a
of a defense in depth. In this respect, I cannot mention moment's notice. Furthermore, this attack could be
Canadian cooperation without specifically calling atten- launched from totally unpredictable positions.
tion to the excellent teamwork that exists between the I want to sa a vord or two about the future.
RCAF and the USAF and between the Canadian and Our forces of the future will require both manned and
American aviation industries. This combined dedication unmanned systems to perform our mission. Our objective
of effort is to our mutual advantage. is to build a force vith a close working relationship

So far I have been giving you the facts on our forces between the manned and unmanned systems-thus ex-
of today-what we have available-what they can do. ploiting the best features of both systems to increase
Now let's talk for a moment about missiles. I am inclined the rate of application of firepower.
to think that some people are unduly cynical concerning What the Air Force has already accomplished in its
the achievements the United States has made. Let's tike ballistic missile effort, the X-15, and the Dyna-Soar project,
a look at the Air Force strategic missile program. In the form a good base for the military space projects of the
intermediate range we have the Air Force Thor and the future. I want to point out that Air Force efforts, experi-
Army-developed Jupiter. Both of these missiles have had ence, and capabilities in research on space operations
very successful test firings. When you consider that there are being oriented entirely toward development of mil-
are literally thousands of parts in a missile, each of which itary capabilities which will assure that we can extend
must be in faultless working order to achieve a perfect our air superiority into space. We recognize that the
firing, we have an excellent batting average. We must do Air Force mission in space is solely a military mission
better, but our failures should be recognized as steps on -onexwhichrequiresustodevelopandproducemilitarily
the road to greater success. useful vehicles. However, Air Force experience and

Our recent failure to fire the Atlas its fully designed capabilities will always stand ready to assist in other fields.

range was a great disappointment. However, in our long- Today, the basic philosophy of the United States Air
range intercontinental ballistic missile program, we have Force is that we must have offensive airpower second to
achieved over-all excellent test performance. The last two none. Missiles and Sputniks have not changed our phi-
Atlas firings employing full guidance control, demonstrated losophy. If anything, they have confirmed it. In addition,
accuracyv well within the design specifications. In other we must have adequate air defense. We believe that
tests closely associated with the Atlas program, the Air possession of such airpower capabilities, in conjunction
Force Thor-Able project successfully fired an ICBM nose with the forces of the Army, Navy, and Marines, will
cone into a predicted target area 5,200 miles distant. be an effective deterrent. Deterrence failing, these forces

This, incidentally, is a greater range than has been fired xvill provide the maximum security possible in the nuclear
by any other country as far as we know. age.-END

The Titan, which is more sophisticated than the Atlas,
is also coming along well in the development program.

The Minuteman, a land-based, solid-propellant inter-
continental ballistic missile, is also under development. Chief of Staff of the US Air Force, General White grad-

It will be smaller in size and lighter in weight than the uated from West Point in 1920 and entered the Air Corps

Atlas and Titan ICBMs. It will be easier to disperse and in 1927. A veteran of attache assignments in the Far

it will have a faster reaction time because of the nature of East and South America, he was assistant Chief of Staff.

the solid propellant. With such characteristics, you can AAF Intelligence, and Deputy Commander, Thirteenth Air

see why we are extremely enthusiastic about this system. Force in the Pacific in World War II, later assuming com-

In the field of air defense, as you know, the Air Force mand of the Seventh Air Force. Prior to his appointment

has been developing a long-range, surface-to-air missile as Chief of Staff, he served as US Air Force Vice Chief.

54 AIR FORCE Magazine * November 1958



AFA ANNOUNCES...

Norrefngress of Flight
HE First World Congress of Flight, to be held in Las aerospace equipment. The World Congress of Flight will

Vegas, Nev., April 12-19, 1959, was announced in christen the new $10 million Las Vegas Convention Center.
Dallas as the newest program of the Air Force Asso- In addition to these conferences, the World Congressciation. In revealing plans for the World Congress, AFA will feature at the Las Vegas airport-McCarran Field-anPresident Peter J. Schenk pointed out that the Air Force exposition of the new commercial jet aircraft and relatedAssociation will have the cooperation of other interested equipment. Other exhibits will provide a showcase forgroups, including at this writing the Air Transport Asso- utility, business, and personal aircraft and helicopters.

ciation, the Flight Safety Foundation, the Space Education The World Congress will be international in scope andFoundation, the National Aeronautics Association, and the at least three major international groups are now planningUnited States Air Force. to hold meetings in Las Vegas in conjunction with the Con-To be understood in its proper context, the World Con- gress. For example, these meetings will include an inter-gress of Flight should be viewed as another and different national Flight Safety Conference of the Flight Safetykind of weapon for the struggle against Communism. Foundation, and the annual meeting of the Air Age Edu-It is no secret that the Communist bloc has declared eco- cation Council of the Fcdration Adronautique Interna-nomic war on the free world. Khrushchev has told us so, tionale. The latter session is normally held in Paris, but isin these words: being switched to Las Vegas for this occasion. Twenty-five"We declare war upon you in the peaceful field of to thirty countries are normally represented in these groups.trade.. . . We will win over the United States. The threat Combat military aircraft, missiles, and related equip-to the United States is not the ICBM but in the field of ment will be on view at nearby Nellis Air Force Base, andpeaceful production. We are relentless in this and it will demonstrations of military equipment will be held at theprove the superiority of our system." Nellis range where the Air Force annually stages its world-In this economic war the Soviet Union is already doing wide gunnery meet. McCarran Field, with its new 10,000-what this nation has not yet learned to do-utilize its com- foot runway, will be used for air and ground demonstra-mercial aviation as an instrument of national policy. tions of commercial aircraft and equipment.
For months Khrushchev has made his diplomatic jour- Many leaders of aviation have felt that such a meetingneys in a Soviet-designed and built jet airliner. President is long overdue in this country. The annual British showEisenhower will not take delivery of his personal Boeing at Farnborough has always been an outstanding event of707 until some time this spring. In the book, The Ruble the international aviation calendar, and other EuropeanWar, Columbia Broadcasting System's Daniel Schorr writes: countries have held top-flight aviation shows. But the"On Khrushchev's desk I saw models of new transport United States, cradle of aviation, has lagged behind. Withplanes-a jet and a turboprop. They were symbols of a American commercial jets now coming into the flyingdetermined drive for a new kind of airpower in the un- picture it seems high time that a platform be provided tocommitted world. Soviet Aeroflot [the Soviet Union's display American aerospace power with full impact.government-subsidized commercial airline] routes are Several points should be borne in mind regarding thereaching out not only to London and Amsterdam, but to World Congress of Flight. First of all, it will feature con-Cairo and New Delhi. They seek to make Moscow the mercial aviation, with emphasis on jets. Second, by utilizingtransport hub for Asia and Africa in this air age, un- the Las Vegas site, with its new auditorium and exhibitfurling the Soviet flag in the skies as a symbol of Soviet hall, new airport runway facilities, Nellis AFB, and thou-prestige. It is no accident that Khrushchev has given air- sands of available hotel rooms, it should be possible toplanes as personal gifts to Nehru and to Nasser." combine regular meetings of many individual organizationsAt this point in history, American airpower prestige in into one place and at the same time make available in jointthe commercial jet field could use a shot in the arm. With conferences the sum of the best thinking on current prob-the greatest aviation industry in the world, with the lems. At the moment, a plentitude of individual small con-longest tradition of aviation, there is no reason for the ferences going on at various times and in various placesUnited States to play second fiddle to anyone in any facet place a serious drain on industry and government person-

of aviation. The World Congress of Flight should provide nel who spend an inordinate amount of time attending, asa unique showplace for American knowhow in aviation well as traveling to and from, these gatherings. In fact,and astronautics, and thus become an important instru- companies and organizations are encouraged to hold board
ment in the Economic War. meetings, etc., in Las Vegas between April 12-19.

The Las Vegas meeting-an invitational affair-will in- From whatever vantage point it is viewed, the World
clude the fourth Annual Jet Age Conference of AFA and Congress of Flight is an ambitious undertaking that canwill combine this big annual meeting on jet age problems only be successful with the full cooperation of many indi-with other major conferences on Missile Management and viduals and organizations. First reactions to the AFA an-
the Space Age. These conferences will be held in the new nouncement have been pledges of enthusiastic support.
Las Vegas auditorium, together with a huge exhibition of The World Congress of Flight deserves just that.-END
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A AFA AIRPOWER
A beaming General Schriever receives congratulations from HE MAN who supervises the vast military-scientific-
President Schenk on being named Aviation's Man of Year. industry team planning America's space weapons

arsenal-Maj. Gen. Bernard A. Schriever, Commander,
USAF Ballistic Missile Division of ARDC-was named
"Aviation's Man of the Year" at AFA's Airpower Awards
Banquet, September 28, traditional climax to the national
Convention.

Honored for his contributions to American airpower,
General Schriever received AFA's H. H. Arnold Trophy,

V , named for the late World War II Air Corps chief.
A native of Germany, but Texas raised, General Scbric-

ver won his commission in 1933 at Kelly Field, Tex.,
after receiving his degree from Texas A & M. Following
a military tour and a stint as a commercial pilot, he
reentered active service in 1938, flying as a test pilot.
In 1942, he received his master's degree in aeronautical
engineering and later that year went to the Pacific where
he participated in sixty-three combat missions.

Left, C. W. LaPierre accepts Vandenberg Trophy on behalf After WorldWar1,hebecameChiefoftheScientific
of Ralph Cordiner. Right, NACA's Julian Allen is honored. Liaison Section at Army Air Force Headquarters, later

attended the National War College. He was named
assistant to the commander, ARDC, in 1954, and the same
year was designated commander of the Western Develop-
ment Division, now the Ballistic Missile Division.

Honored with General Schriever:
* Ralph J. Cordiner, Chairman of the Board of the

General Electric Company, who received AFA's 1958
Hoyt S. Vandenberg Memorial Trophy, in recognition
of his contributions to air age education as a principal
architect of the recently enacted "Cordiner Plan" military
pay increases. The trophy is named for the late second
Chief of Staff of the Air Force.

Mr. Cordiner, who joined General Electric in 1923,
has served in a succession of executive posts with the
company. During World War II, he went to Washington
as Director General of War Production Scheduling for the

Donald RodaoldacceptSchilling TrophyforthelateCapt. War Production Board and later served as vice chairman

Don Kicheloe (inset) from Air Force ecretary Douglas. of VPB. He succeeded Charles E. Wilson as GE president
Iven in 1950.

A long-time exponent of increased compensation for

professional skills, he was Chairman of the Defense
Advisory Committee on Professional and Technical Com-
pensation in the Armed Forces in 1956-57. Under his
leadership, the Committee submitted a comprehensive
program of military pay increases designed to attract
and retain critically needed space age technical manpower

Brig. Gen. Clif- in the services. Much of the Cordiner Committee's pro-
ford Rees, APCS gram was enacted in mid-1958. His award was accepted
Commander, ac- byC
cepts Arts and bC. W. LaPierre.
Letters Trophy * H. Julian Allen, National Aeronautics and Space Ad-
for his unit. ministration scientist credited with developing the idea
Trophy was of blunt nose cones for missile reentry, who received the
AC wa hdto fovr Association's Science Trophy for 1958.
erage of USAF Mr. Allen, Chief of the High Speed Research Divisimi
missile activities. at Ames Aeronautical Laboratory, Moffet Field, Calll..

is a veteran of more than twenty years of aeronautics
research. He has held his present post since 1945 and is
a recipient of the NACA Distinguished Service Medal



AW ARDS Highest HoASrtn nnounced at Banquet, Luncheon

for his nose-cone research, which was done under heavy
security wraps. Previous recipients of the AFA award in-
clude the late Dr. John von Neumann, Dr. Edward Teller,
Dr. George Valley, and Dr. Theodore von Kirmdn.

0 The late Capt. Iven C. Kincheloe, Jr., Air Force jet
ace who had been scheduled to fly the North American
X-15 to the edge of space, who posthumously received
the 1958 AFA David C. Schilling Memorial Trophy in
recognition of his contribution to flight.

Captain Kincheloe, holder of the world's manned flight
altitude record (126,200 feet, attained in the Bell X-2),
was killed July 26 in the cnish of an F-104 Starfighter jet.

His award was accepted by a longtime friend, Donald
Rodawold of Los Angeles, Calif., a retired, disabled Air
Force officer designated by Captain Kincheloe's widow. Gen. Edwin W. Rawlings, Air Materiel Command chief,receives AFA Citation of Honor for his contribution.- to

A native of Detroit, Captain Kincheloe was an experi- airpower. Citation was awarded at the Space Age Luncheon.mental flight test officer at Edwards AFB, Calif., at the
time of his death. A graduate of Purdue University, where
he had earned degrees in mechanical and aeronautical
engineering, he began pilot training in 1949 at Randolph
AFB, Tex. He completed 101 combat missions in the
North American F-86 fighter and thirty missions in the
Lockheed F-80 during the Korean War, and earned the
title of double jet ace with credit for ten enemy craft
destroyed, one probable, and eleven damaged.

Last year, he was honored for his achievements with
the Bell X-2 by award of the Air Force's Mackay Trophy.

* The Air Force's Air Photographic and Charting
Service, which received the 1958 AFA Arts and Letters
Trophy. The Award, given by the Association in recogni-
tion of APCS's excellent photo coverage of the Air Force's
ballistic missiles program in particular, and global Air
Force activities in general, was accepted for APCS by
the unit's commander, Brig. Gen. Clifford Rees.

Awarded AFA Citations of Honor at the Friday, Sep-
tember 26, "Space Age Luncheon" were: Lt. Gen. Donald L. Putt, USAF (Ret.) former DCS/Develop.*nent, was honored with presentation of Citition of Honor*Gen. Edwin W. Rawlings, Commander, Air Materiel atlnicheon, given for his contributions i reseanrch field.Command, honored for his "outstanding contributions to
national security while serving as the US Air Force Com-
mander, AMC, achieving new standards of management
efficiency in the vital field of global air logistics."

* Lt. Gen. Donald L. Putt, USAF (Ret.), former Air
Force Deputy Chief of Staff for Development, who was
cited for "his outstanding contributions to national security
as a military scientist . . . whose vision and competence
in research and development planning for the US Air
Force have made him an outstanding leader in the Tech-
nological War."

* Col. Leo F. "Pat" Paul, late Special Assistant to
the Air Force Chief of Staff, honored posthumously for
his outstanding accomplishments in key Air Staff assign-
ments. The citation praised his "wise counsel and intel-
lectual integrity" as taking him beyond the call of duty
in his contributions to "enlightened leadership for his
country and the free world."

Colonel Paul was killed in the crash of a C-47 on Mrs. Leo Fiul pt. Citition of Ilofor,pre.eiitedb"
October 2, 1957. His widow, Mrs. Mary Lou Paul, AFA toe late husband Col Leo F. "Pat" Paul (inset,
accepted his award.-END former Special Assistant to Chief of Staff, in recognition of

his wise counsel and service above the call of duty. Colonel
Paul was killed in an air crash on October 2, 1957.
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Taking bows at the Banquet, ARDC's Also honored by selection as the Air Force's Outstanding Airmen for '58 was this

M/Sgt. Tyson, at left. At right. AMC's proud trio. Rising to receive plaudits of the large crowd at the Banquet are
M/Sgt. Symmes. Standing in front of M/Sgt. Gaiser of Headquarters Command, M/Sgt. Shane, representing the Air

Sergeant Symmes is Mrs. Symmes. Training Command, M/Sgt. Barrett, Security Service. With them, their wives.

USAF AND AFA HONOR
OUTSTANDING AIRMEN

Proud Sergeants Receive Plaudits as Air Force's Finest for '58

FIFTEEN proud airmen, representing the Air Force's * Glenister, James A., M/Sgt., Ardmore AFB, Okla.,

major commands, the Air Force Reserve, and Air representing the Tactical Air Command.

National Guard, were honored by selection as 1958's 0 Karst, Samuel G., M/Sgt., Randolph AFB, Tex., rep-

Outstanding Airmen, a coveted tribute by the Air Force resenting the Air University.

as the fifteen presented at the Airpower Awards Banquet * Kilpatrick, Harry, M/Sgt., Hancock Field, N.Y., rep-

which capped AFA's Dallas ConventiOn. resenting the Air National Guard.

Ranging from a project engineer in the Air Research and 0 Rasmussen, Louis J., M/Sgt., 2643d Air Reserve Cen-

Development Command to an air police first sergeant, the ter, San Francisco, Calif., representing the Air Force Re-

outstanding airmen received the plaudits of the crowd at serve.

the annual AFA Awards Banquet as they rose to be intro- *. Rodgers, Lee H., M/Sgt., Paine AFB, Wash., repre-

duced by banquet master of ceremonies, cartoonist Milton senting the Air Defense Command.

Caniff. * Shane, Charles E., M/Sgt., Mather AFB, Calif., rep-

Among the honored guests at the AFA Convention, the resenting the Air Training Command.

airmen fulfilled their now-traditional role of representing * Staley, Roscoe R., M/Sgt., Lowry AFB, Colo., repre-

all of USAF at the nation's biggest airpower meeting. senting the US Air Force Academy.

This year's outstanding USAF airmen: * Symmes, Ledley B., M/Sgt., Robins AFB, Ga., rep-

* Barrett, Fred, M/Sgt., Air Force Special Communi- resenting the Air Materiel Command.

cations Center, San Antonio, Tex., representing the Air 0 Tyson, Edmund T., M/Sgt., Wright-Patterson AFB,

Force Security Service. Ohio, representing the Air Research and Development

* Collins, Edward L., M/Sgt., Orlando AFB, Fla., rep- Command.

resenting the Military Air Transport Service. * Wittle, James D., T/Sgt., 2606th Air Reserve Cen-

* Easterly, Douglas P., M/Sgt., Elmendorf AFB, ter, Pittsburgh, Pa., representing the Continental Air Com-

Alaska, representing the Alaskan Air Command. mand.

* Gaiser, James K., M/Sgt., Bolling AFB, Washington, * Womeldorph, Howard R., M/Sgt., Offutt AFB, Neb.,

D.C., representing the Headquarters Command. representing the Strategic Air Command.-END
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Left to right, M/Sgt. Karst,
Air University; M/Sgt.
Easterly, Alaskan Air Com-
mand; M/Sgt. Collins,
MATS; M/Sgt. Staley, Air
Force Academy. Their wives
beai with them.

Left to right, M/Sgt.
Glenister, Tactical Air Com-
mand; M/Sgt. Womeldorph,
Strategic Air Command;
T/Sgt. James D. Wittle,
Continental Air Command;
foreground, their wives.

Left to right, M/Sgt.
Rodgers, Air Defense Com-

mand; M/Sgt. Rasmussen,
Air Force Reserve; M/Sgt.
Kilpatrick, Air National
Guard; and their wives.
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tribution, unrivaled in the field of science, education,
technology, political science, sociology, or any other

Excerpts from AFA's Keynote Address . . . paeo u ainllf.C
phase of our national life.

But all this is not enough. We must renew our efforts,
because by and large the political complex that is the
government of the United States stands in abysmal
ignorance of the significance of what has happened in
the fields of technology and science. How strange it is
that this condition should exist.A N EWIf we move into the space age with this same attitude,
we are going to get run over by Russia, or anybody else
who comes along and outthinks us.

Now, I have a word that isn't going to please the
scientists either, for I do not believe that they have

fulfilled their duties in giving meaningful explanation
of the implications of these things to society and to the

economics of life.
I do not have any purpose to castigate, but I want to

make you aware of the fact that in the decision-making

sections of the government, there is represented noC O U R A G E experience in aeronautics or astronautics.
I can see no survival unless through the agency of the

Air Force Association or its Space Education Foundation,
which has been created to run out ahead, we can bring
knowledge and conviction to those who are experts in

political economy, law literature, and the men and women
who administer government, dedicated people who walk
in a vacuum so far as survival is concerned, men and

2 4 women for whom I have the highest respect as concerns
their intents, and no respect whatever as concerns their

capability to lead, or diagnose the problems upon which
the fate of the millions depends.

So if I have one thing to leave with you, it is that von
grow not weary. It is awfully easy to say, "Let the
younger fellows do it." It is awfully easy for a vounger

fellow to say, "Well, what can I do?" It is awfully easy
to find some logic or reason to say, "I have done my bit,
I am going to stand aside a little." You will perish, and
that won't be so bad, but your children will perish and

your country will perish, and the cause of the God who
is our Father, and the ideologies for which our forefathers
lived and died, all this will perish, and the world will
return to a moral and spiritual jungle, unless vou no\%
rally yourselves, take the common experience which is
your background, search out the knowledge of missiles,
rockets, and all of these problems and become voicesof
authority in your various communities about the signif-
icance of these things.

You are brave men. This is going to take a new kind

GillRobbWilson of courage. Sometimes the penalties of intellectual courage
are greater than the penalties that may be exacted for
outstanding physical courage, but this you have to rally to.
If the Air Force Association, in my considered judgment,W E BANDED ourselves together in common devotion does not lead, does not light its candle and walk out there,

thirteen years ago, and our objective was to project then there is darkness ahead, no light down the middle

our experience, not just because we loved airpower, of the road. But if you do this thing which you can do,

but because we loved this country and felt airpower was I believe you can so convey and interpret the significance

the crux of its chance to lead the world to better things. of these times to our leaders and people that they will be

I hate to think what America would have been without inspired, informed, and when they are, the problems of

you members of the Air Force Association. I want you an enemy from without disappears like the mists in the

to sincerely remember that despite all of your discourage- morning sun.
ments and the struggles you have had in organization, Don't sell yourselves short, gentlemen. You have demon-

and the disheartening things that have happened, there strated your ability to see and to understand. Now, be-

never was a medal, from the Congressional Medal of cause the challenge is greater than ever before, let your

Honor down to the Air Medal pinned on the breast of spirits rise, let your determination crystallize, let us move

any boy in a cockpit or on a flightline, as much deserved on to fulfill the destiny that we dreamed about when, in

as the approval that these communities give you when the bonds of comradeship, and because we would rather

you go into them for our Convention. You have truly be with one another than anything else, we formed our-

done a wonderful thing in less than a decade and a half. selves into an association, and started out to be a tower

You should be proud. of strength to the American people and to the flag we

History will say that yours has been a priceless con- love.-END

60 AIR FORCE Magazine * November 1958



First helicopter ever developed to meet specific Army requirements for
front-line duty, the Bell HU-1A is now taking a series of rigid Army "final U.S. ARM Y
exams" before going into action in the field. One of them is the Army Avia-
tion Board's service testing, which will evaluate the combination of equip- AVIATION
ment and military personnel in their normal operational environment. BOA D TESTA
Designated the Iroquois by the Army, this all-new, turbine-powered heli-
copter will be tested by the Board under simulated battle conditions to THEIBO O S'
allow the factors of weather and terrain full play. At a special site near
Yuma, Arizona, the Iroquois will go through its "baptism of fire" in the
desert heat. One of the most important checks here, and later at Ft. Rucker, IIL
will be made on the HU-1A's tactical capability for troop transport, medical
evacuation and emergency resupply. In the climatic hangar at Eglin Air
Force Base, the Iroquois will go into the deep freeze of - 65 0F. Then it
will be off to Alaska for actual Arctic testing.

Conclusion of the complete Army shakedown will make the Iroquois one
of the most thoroughly tested helicopters in the world . . superbly capable
of front-line duty..ready to keep Army Aviation "Above the Best." Bell
is proud of its role as partner in military aviation progress . . of its ability
to supply the finest equipment for the military.

CORPORATION

FORT WORTH, TEXAS * SUBSIDIARY OF BELL AIRCRAFT CORPORATION



USAF's new The Cessna L-27A is now on operational duty with the U. S.

Air Force. Its speed-the highest speed of any U. S. A. F.

light twin transport-and its range and versatility are prov-

tranSport ing highly valuable in raising administrative mobility.

Cessna designed and built the L-27A for hard work. Power

with high-power loading, acceleration, and climb characteristics are excellent.

Single-engine performance is particularly outstanding-for

.win-engie .this modern Cessna twin packs more power per pound than

twIn-engine any other light twin transport. Operating and maintenance

costs are low. Result: the Cessna L-27A makes

safety substantial savings for the U. S. Air Force.

Cessna Aircraft Co., Wichita, Kansas.

Inquire today about the rewarding future your Air Force offers you



Night Fighters Meet in n
In midst of memories, they look at the future

Y ESTERDAY, night fighters...

Today, all-weather interceptors, operating within
the atmosphere.

Tomorrow, aerospace defenders from the ground to the
outer reaches of the farthest galaxy....

This is the pattern of progress. This is the pathway ofe eratNight
defense at a time when courage and skill had to substitute Fighters meet, Lt. iG.
for the electronic gear of today. Clarence S. Irvine,

In the European and South Pacific theaters, during UaFCe/. Irie,
World War II, a handful of brave men knocked a lot of ateriel.

enemy bombers out of the sky at night-and paved the
way for round-the-clock operations.

The dedication and devotion of these few pioneers not
only put this nation in their debt; it also opened a new
realm of night air operations-and thereby became a sig-
nificant part of our nation's forward-looking tradition, the
United States Air Force.. .. less the follow-on generations pick up where we leave offHowever, at this time in history when world tension and and carry on.
technological progress have combined to create the greatest The Soviet threat to world peace and to our own na-challenge we have ever faced, we cannot take out too tional security has not diminished one iota. They are out-much time for recollection. We have a job to do-one that stripping us in the field of propaganda. Their rate ofwill occupy all our waking hours and absorb all the crea- technological progress may be still greater than our own.tive thinking we can muster. We must view the past as a They seem to be pushing forward with a greater sense ofstrong foundation on which to build tomorrow's air and urgency than we are. And they mean to beat us at our ownaerospace power.. . game of superior industrial output in the field of air andTechnology is advancing at a far more rapid pace now aerospace hardware.
than during the past fifteen years. This means that we have The industrial network of the United States must re-to move forward with even more urgency. double its efforts to produce combat equipment of greaterAs we plan our new aerospace weapon systems for the reliability and capability. They must accentuate automa-future, the Department of Defense will pursue and extract tion to increase output per man hour, and ride roughshodfrom space research projects the breakthroughs that are over the technological barriers that block the pathway topromising for military use. In keeping with our mission, effective aerospace operations.
and in light of the new reorganization action, the Air Force The Air Force, in turn, has the difficult and complexis determined to provide the Joint Chiefs of Staff with a task of programming and developing the aerospace struc-fully modern air and aerospace force appropriate to deter ture necessary to ensure maximum air defense; it must alsoaggression in each time period ahead. interrelate and integrate air defense with highly effectiveRegardless of the form the future piloted and unpiloted and efficient air retaliatory forces to such a degree that theaerospace vehicles may take, their purpose will be to ex- whole air defense/offense machinery can be meshed intotend our present defense capabilities into the years ahead. positive controlled action by one integrated commandIt was with this thought in mind that I implied earlier how from our Chief Executive.-END
night fighters of the future will be space defenders.

We must remember this: No matter what our future * * *
plans may be, no matter how much effort we spend now From the address by Lt. Gen. Clarence S. Irvinein getting ready for the future, our goals are valueless un- DCS/Materiel to the Night Fighters meeting at Dallas.

Hughes Trophy goes to 31st Fighter-Interceptor Squadron
Featured at the Night Fighter Luncheon was presenta- trophy, a handsome silver punch bowl, was presented totion to the outstanding air defense squadron of the Air the squadron by Lt. Gen. Joseph H. Atkinson, Commander,Force of the Hughes Trophy, awarded each year to the Air Defense Command. The Hughes Aircraft Co., sponsors

air defense squadron selected by Hq. USAF on the basis the Award.
of operational readiness, successful missions, and flying Night Fighters are an organization of 2,000 World Warsafety. Winner of the 1958 trophy was the 31st Fighter- II night pilots and present-day all-weather interceptor
Interceptor Squadron of Elmendorf AFB, Alaska. The crewmen.
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Space Education Foundation Sparks
Educators' Aerospace Conference

MEETING CHARTS EDUCATION GOALS IN THE SPACE AGE

e** * ***** * e ***,.**.****** ** * * *a 0 **6*0**00

HE term "fringe benefits" is, perhaps, overworked City Chamber of Commerce; Dr. Melvin W. Barnes, Super-

these days. But one cannot resist the impulse to so intendent of the Oklahoma City Public Schools; Lawrence
describe one of the most important meetings of the D. Leffler, Commander, Oklahoma City Squadron, AFA;

Dallas Convention. The crowd was small-but influential. and Dr. James G. Harlow, Dean of the College of Educa-
There was no formal program-but much of significance tion, University of Oklahoma.
was accomlished. There were no headlines-but the impli- A long question period, indicating a keen interest in
cations and influence were as far reaching as those of any similar programs for other communities, followed the panel
single event in the crowded Convention agenda. presentation.

The "fringe benefit" meeting at Dallas was the National Other speakers included Dr. Jess Hudson, Assistant
Conference of State Education Leaders. It consisted of a Superintendent of Schools, Tulsa, Okla., who discussed
group of seventy-five distinguished educators, representing "Careers in Aerospace Science," and George van Leeuwen,
a dozen states as far removed as California and New York, AFA leader in Utah, who explained the ambitious annual
Minnesota and New Mexico. The educators gathered in the educational conference in Salt Lake City, sponsored by
improbably named Cactus Room of Dallas' Adolphus Ho- the Utah Wing.
tel. The common ground-education for the Space Age. Response from the educators present in Dallas was en-
The catalyst-the Space Education Foundation. thusiastic. All look upon the Dallas meeting as the begin-

The group met under the chairmanship of an active and ning of a fruitful collaboration with the Air Force Asso-

imaginative pioneer in aviation education-Dr. Frank E. ciation and the United States Air Force in the field of

Sorenson, of the University of Nebraska. aerospace education. In addition to their own meeting, the

Dr. Sorenson set the stage in his opening remarks: educators attended the Airpower Panorama, the Space Age
"This is a unique and important meeting. I believe it is Symposium, and other Convention events, and their re-

the first time that a group of educators, officially represent- actions have been unanimously favorable.

ing their state Departments of Education, has ever been Some typical comments:
assembled so that they may be identified with aviation . . . The AFA Convention was one of the best I ever

leaders. Sometimes we educators are asked, 'Why are you attended. I learned much that had both personal and edu-

concerned about aviation?' We need only, as educators, cational value. I returned with a feeling that we must re-

ask two questions in return: new our efforts for additional and informative units of work

'What would we do today without our airpower?' relative to the Air Age and Space in our school curriculum."

"'Are you aware that aviation today is our number-one "The most important part of the Convention was the step

industrv? '" taken to organize the Space Age Education Program. This

On the basis of the obvious answers to these questions, opens up an avenue through which we can develop a part-
Dr. Sorenson pointed out, an educator has to be interested nership with the educational world in the development of

in aviation or he is not fulfilling his obligation to his com- airpower in this country."
munity and his pupils. "We found the meeting exceedingly stimulating, and 1

Gill Robb Wilson addressed the meeting. It was a re- wish to record my appreciation for having had an oppor-
mark made in the course of Wilson's inaugural address at tunity to attend."

the San Francisco Convention in 1955 that eventually led "The meetings were most meaningful and I am sure that

to the educators' meeting in Dallas. At that time, Wilson they had a great deal of influence on the persons repre-

suggested that state education leaders be invited to future senting education."

AFA Conventions and Conferences. "I gained more worthwhile information at the Dallas

Last February a sizable group showed up for AFA's Jet Convention of the Air Force Association than I had previ-

Age Conference in Washington, the largest contingent being ously gained at any one educational convention."

from Oklahoma City. They attended the Conference as "The exhibits were beyond imagination. The programs
guests of Maj. Gen. Thomas F. Gerrity, Commander, Okla- were excellent."

homa City Air Materiel Area. With the jet Age material as "Upon our return (from Dallas) we introduced into

ammunition, the group returned to Oklahoma City and put the approved list of high school subjects in our state an

on an outstanding Space Age Conference with the backing additional course entitled 'Earth and Space Science.'"

of the Frontiers of Science Foundation. Six thousand high "An entire new era has been opened to us, and we are

school students throughout Oklahoma attended, and tele- most grateful to AFA for having had the opportunity to
vision enlarged the conference audience to include hun- participate."

dreds of thousands of viewers. (See July '58 AIR FORCE Plans are to make an expanded educators' meeting a
"Oklahoma City Space Age Conference.") permanent feature of future AFA Conventions and Con-

To pass along the benefit of their experience, a team ferences and to establish permanent working groups to
from Oklahoma City briefed the educators in Dallas. Be- pursue aerospace education on state and community levels

sides General Gerrity, the team included E. K. Gaylord, as well. On the agenda is an educators' meeting as an in-

Chairman of the Board, Frontiers of Science Foundation; tegral part of the World Congress of Flight in Las Vegas,

Stanley C. Draper, Managing Director of the Oklahoma April 12-19, 1959 (see page 55).-END
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AROUND THE WORLD WITH
SIKORSKY HELICOPTERS

XU

TWIN-TURBINE HSS-2-Scheduled for first flight in 1959, flying boat hull enabling it to operate from land, water,
the HSS-2 anti-submarine helicopter (Sikorsky S-61) is mud or snow. Shown above in mockup, the new Sikorsky
being developed for the U. S. Navy. It features twin HSS-2 will offer substantial advances in payload, en-
turbine engines, all-weather flight capabilities, and a durance, and cruising speed.

If AY

100th S-56 HELICOPTER-Sikorsky Aircraft has completed
the 100th S-56, the free world's largest production helicopter.
The aircraft was a Marine Corps HR2S-1. The S-56 is also-,7,, built as aU. S.Army troop and cargo carrier designated the
H-37A. AnS-56 holds the world speed record forhelicopters

162.7 mph, set in 1956.ELECTRONIC TETHER-The Army demonstrates a de-
vice developed by Sikorsky for ground control of a
flying helicopter using a 50-foot cable. The "tether"
aids in hooking up loads to a sling, as shown above,
and is also useful for maneuvering near the ground I K RSKY AIRCRAFT
when the pilot's visibility is reduced by darkness, STRATFORD, CONNECTICUT
dust or snow. One of the Divisions of United Aircraft Corporation
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Projects meeting the ever increasing needs of Advanced Power Systems for Air and Space operations
are currently under way at Marquardt. Here, in an environment that stimulates creative hypotheses,
Marquardt engineers and scientists are engaged in the following diversified areas:

ADVANCED PROPULSION CYCLES EXOTIC FUELS

* Ramjets for cruise propulsion for hyper- * Evaluation-Energy,
velocity missiles and piloted aircraft and as Compatibility and Logistics
accelerating devices for Space Vehicles CONTROLS & ACCESSORIES

* Electrical Propulsion-Plasma Jets, Ion Propulsion . Hot Gas Servo Systems
and Magnetohydrodynamics * Accessory power for Space application

* Nuclear Ramjet * Variable geometry Inlet Controls

In addition, current application projects include supersonic ramjet power for Bomarc, Super Bomarc,
X-7 (test vehicle),Q -5, and Kingfisher.



TO ENGINEERS AND SCIENTISTS:

Engineers capable of contributing to advances in
the state-of-the-art and scientists who desire to do
proof-of-the-principle research in the fields of
propulsion systems, automatic controls, advanced test
facilities and high temperature materials may find,
here at Marquardt, the climate best suited
to your interests and talents. ANCRAIfl CO.
May I suggest that you contact me?

VAN NUYS AND POMONA, CALIFORNIA * OGDEN, UTAH
Roy E. Marquardt
President



Spaceman-1958
Today, the electronic brain is the ing and experience represents literally receivers, complex transistorized com-

spaceman controlling the rockets and thousands of years of research and de- puters and such "impossible" projects

satellites probing outer space. It is velopment work in electronics. This as antimissile missiles. Such programs
a vital part of many electronic sys- concentrated source of research and en- indicate the kind of experience and

tems being developed by Sylvania gineering knowledge, combined with proven capability, from initial concept

to help man explore the universe. Sylvania's outstanding laboratory and through automated mass production,

Scientists and engineers at Sylvania production facilities, is behind many of that is available to you for any project,

Electronic Systems are developing ad- today'smostdramaticscientificadvances. whether large or small. Call on Sylvania

vanced electronic systems that will con- Programscurrentlyunderdevelopment Electronic Systems engineers. They will

tribute to man's conquest of outer space. by Sylvania Electronic Systems include welcome the opportunity to explorewith

Over 1,000 strong, their combined train- advanced communications, microwave you your specific project or problem.

A SYLVANIAELECTRONICSYSTEMS
A Division of Sylvania Electric Products Inc., 100 First Ave., Waltham, Mass.

ELECTRONICS FOR INDUSTRY AND NATIONAL DEFENSE
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Pioneer-"The Most Glorious Failure in History" 72 William Leavitt

The Space Age in Perspective 74 AFA's Eighth Annual Symposium

The Challenge of Soviet Science 76 Dr. John Turkevich

Strategic Aspects of Space Operations 79 Gen. Thomas S. Power

The X-15 4 A Formn

First X-15 Is Rolled Out

The National Aeronautics and Space Administration Dr. Hugh L. Dryden

Exploration of the Moon ! Dr. Gerard P. Kuiper

Man in Space A Forum

"The Moon, You Say?" I Jack D. Tippit

Biosatellites Eric Burgess

Space Lines

Soviet Spacepower

From the Editors...

A DISTINGUISHED companion of ours in the its planned orbit around the moon but as James
periodical publishing field has had a reputa- Russell Lowell once put it, "not failure, but low

tion over the years for publishing articles, planned aim, is crime." (See following page.)
and written weeks ahead, that tied in with the The second milestone is the rollout of the X-15,
day's headlines. The editors modestly refer to this destined to be the first craft, on this side of the
as "Post Luck." We don't know how long our Iron Curtain, at least, to penetrate space with a
luck will hold, but we consider it a good omen pilot at the controls. (See page 88.)
for the future that, almost as we go to press with But significant as are these two events, they
this first issue of SPACE DIGEST, two mighty mile- mark but the beginning of man's great venture
stones of space exploration have been passed. into the cosmic void. In SPACE DIGEST,itisOur

One, of course, is the flight of Pioneer, the Air intent to record the history of the exploration of
Force's moon-probe vehicle which came to a fiery space even as it unfolds, keeping in sober perspec-
end over the Pacific Ocean after having pene- tive the overriding implications of space tech-
trated farther into outer space than any other nology relative to the security of this nation and
man-made object to date. Pioneer failed to reach the peace and prosperity of the entire world.
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"The Most
Glorious Failure

AS THE Columbus Day weekend, 1958,
came to aclose, anew axiom-unique
to the space age-had come into the
language: "Nothing succeeds like fail-

ure." For in the pre-dawn mists at the Air Force's
Cape Canaveral Missile Test Center in Florida,
at 4:42 a.m. on Saturday, October 11, 466 years
-short of a day-after the discovery of the New
World, the US Air Force, backed by the cream
of America's space technologists, launched a vehi-
cle aimed at the vicinity of the moon. By the end
of its journey, Pioneer had reached out nearly
80,000 miles into space-the farthest distance
ever atttained by an object from earth.

Pioneer's prime objective, to pass around the
moon and transmit crude pictures of the far side
not yet seen by man, was not attained. Pioneer
did not make it all the way to our nearest neigh-
bor in space but, after reaching its fantastic
height, came hurtling back to earth to die a fiery
death on reentering the earth's atmosphere.

Designed to blast free of the dominance of
earth's gravitational grip and "fall" toward the
moon's gravitational field, Pioneer's mission was
cut short by a slight error in the gyroscopic
autopilot of the first stage of the vehicle (an Air
Force Thor IRBM), which caused a change in
Pioneer's trajectory. This drift was enough to
make the probe's path approximately 3.5 degrees
steeper than it should have been. The gyroscopic

z' t1 autopilot was used alone, rather than being
coupled with the inertial-guidance system of the
Thor IRBM weapon system, in order to save

weight. This angle change made it harder to fight
terrestrial gravity and prevented Pioneer from
reaching the velocity required to escape earth's

grip. Had Pioneer reached the required speed and

Momenis before historic launch, final adjusonentl s are

inade on Pioneer as probe awaits its spaceward trip.
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Radiation-How Much of a Barrier?") suggests:
"What we need is an even greater knowledge of
the intensity and nature of the radiation and, with
that, greater knowledge of shielding methods."

Pioneer, as it made its historic flight, was a
9) breath of fresh air to the non-Communist world.

As a scientific achievement, it far outshone theIH isto ry launching of Sputniks, Explorers, and Vanguard.
The list of credits was long. At the press con-

ference held at the National Academy of Sciences
BY WILLIAM LEAVITT in Washington on Sunday, October 12, T. Keith
Associate Editor Glennan, Administrator of the newly established

National Aeronautics and Space Administration,
which had just taken responsibility for the serv-

received the final course adjustment planned, it ices' lunar probe operations, lauded the Depart-
might even have coursed around the moon ina ment of Defense, the Air Force, ARDC's Bal-
giant elliptical orbit. This would have eventually listic Missile Division, the Cape Canaveral Airbrought it back to the earth's gravitational field, ForceMissileTestCenter,andtheNavy,which

making it a super-satellite coursing around earth had developed both the adapted Vanguard system
and moon. used for Pioneer's second stage and the televisionThe initial flight plan was this: After Pioneer's apparatus. Also praised was the international
first three stages had taken it (in about two-and- teamofscientists,notablytheBritish.attheUni-

a-half days) to a point some 30,000 miles from versity of Manchester, which helped track Pioneer.
the moon, on a course perpendicular to the The list could never be complete. It featuredmoon's orbit, Pioneer's fourth stage was to have adedicatedteamatCalifornia'sSpaceTechnology

been fired by remote control from Hawaii to Labs (headed by General Manager Louis Dunn)
brake its speed, adjust its direction, and take it which worked for months to plan the project with
into orbit around the moon. By mid-morning of USAF's Ballistic Missile Division and BMD'sthe launching day, trackers could see that the Commander, Maj. Gen. Bernard A. Schriever.
angle had been too steep; for a while it was Thousands of people built the combination that
believed Pioneer would reach a maximum altitude comprised Pioneer: the first-stage Douglas-built.
of 80,000 miles and then be drawn into a long North American Rocketdyne-powered Thor; the
elliptical orbit around earth. This did not happen. modified second-stage Vanguard, powered by
Later it was hoped that the final course adjust- Aerojet-General engines; the third-stage Alle-
ment could be made to reorient the trajectory, ghany Ballistics Lab rocket; and the fourth-stage,
but temperature effects had weakened the bat- small Thiokol solid-fuel rocket (designed for the
teries that were to have fired the final stage, and course adjustment), with the vital instrument
it became apparent that Pioneer would return to packet contained in this final stage.-END
destruction in earth's atmosphere. Pioneer died
reentering the atmosphere at about midnight, Sun-
day, October 12.

Pioneer's brief life was most significant. Its
near success proved the feasibility of lunar probes
(and eventually probes to the vicinity of Mars and
Venus). Pioneer sent back information, giving
greater credence to theories that the intense radia
tion belt discovered by the Explorers and Sput-
niks has boundaries, is related to the magnetic
field of the earth, and that the radiation reaches
its peak at about 5,000 miles, then begins to thin
out. If this is borne out by later, more sophisti-
cated instrumentation, hopes for manned space-
flight should be considerably bolstered. Dr. S. Instrument payload was sterilized to avoid lunar
Fred Singer (see October '58 AIR FORCE, "CoSic/C cottaination, in case probe landed on t1he moon.
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Alex Dreier, radio-

TV commentator,
who served as
Symposium Modera-
tor in Dallas.

THE
SPACE AGE
IN PERSPECTIVE

S President Schenk remarked when he the nucleus of life's cell to the atom. He en-
opened the annual AFA Symposium in deavors to resolve the secrets of the universe, to
Dallas Memorial Auditorium, the title know himself. But man has not once broken the
-"Space Age in Perspective"-was confines of his planet, and the time has arrived

carefully chosen, as was the agenda. Perspective for man to take his first step beyond the thresh-
was the key word, for it means that the Air Force old of his home. This is understandable. Man
Association is not inclined to get into purely has matured. 'The planet is the cradle of the
intellectual orbit, to discuss space for space's intellect. But it is impossible to live eternally in
sake. the cradle.' "

Rather, said Mr. Schenk, "we approach space Dreier then identified the quote:
exploration from the ground up, with full respect "Those are the opening words by the narrator

for the so-called obsolete weapons on which we of a motion picture entitled 'Road to the Stars.'

must depend for our security for years to come." It tells the intriguing story of a nation's develop-

Moderator for the Symposium was Alex Dreier, ment of the science of rocketry until, in a climax

radio and television commentator for the National featuring a huge spaceship, the nation becomes

Broadcasting Company. the first to plant its flag on the moon.

Dreier opened the day-long session by asking "The nation is the Soviet Union. Narrator,

the audience to give "serious thought" to the fol- film, spaceship, flag, and moon-all are Russian."

lowing quotation: He selected this excerpt, Dreier said, "to begin

"Man has traveled a difficult path of edification this Symposium, this discussion of the Space Age

on this planet. He has constantly endeavored to in Perspective, with consideration of the threat."

explore the unknown, to learn that which he did On the following pages are the presentations,

not know. Disregarding the overwhelming danger, slightly condensed, of the distinguished speakers

he has set off on long journeys at sea, navigated who traveled to Dallas in September to help ful-

the poles, risen higher than the clouds, descended fill the AFA mission of keeping its members and

into the depths of the sea. He has found the path the public abreast of developments in the field

to the most sacred spring of nature, penetrated of aerospace power.-END
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THE SPACE AGE IN PERSPECTIVE

The Challenge of

Soviet Science

DR. JOHN TURKEVICH

Professor of Chemistry, Princeon Uitniversity

DON'T think there is any point in empha-
sizing the fact that we are in a rather impor-

re '. tant competition with the Soviet Union, but
I would like to emphasize this fact because it is
not sufficiently appreciated in this country that
the vehicle of the Soviet competition-the method
by which the Soviets want to beat us in getting
their ideas over the world-is Soviet science and
technology.

There are very many elements in the Soviet
threat. There is, first of all, an unscrupulous
philosophy, a philosophy devoid of any ethical
basis.

There is, too, the fact of the Soviet-planned
state, which is consistent with Soviet philosophy.

Newsman Fred Hight of Dallas radio station There is also the aspect of people looking at
WFAA interviews Dr. Turkevich during the AFA problems and solving them differently from the

Convention. way we do. We certainly cannot compromise on
ethics. We have to give the Soviets whatever ad-
vantage accrues from their ruthlessness. Forgetting
about people, letting people lose their personal
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freedom, exterminating people . . . our philosophy by threats in science but by being very hospitable
of life, our spiritual values, aren't along those and nice.
lines. If anything, the Soviets are overplanned and This scientific group wields a tremendous

we are underplanned. They are overplanned in the amount of influence in the government. Seventy

utilization of their research and science, and we percent of the Cabinet ministers in the Soviet

probably depend too much on individual effort Union have a scientific and technological educa-

to win out. tion. But their university presidents, the directors

But there are many Soviet approaches which of their scholarly academies, are not social scien-

we ought to take advantage of. We must pay more tists, are not economists, because in a system such

and more attention to Soviet science because, Lord as the Soviet Union, economists may be high one

only knows, they are grabbing everything they can day and low another day. They are physical scien-

from ours. . tists. The presidents of all the major universities

The important aspect of Soviet science is the in the Soviet Union are physical scientists. Science

appreciation by the government, by the party lead- permeates the top echelons.

ers, of the importance of science in modern living. There are a lot of interlocking relationships
This permeates right through their whole structure. among the scientists. So the scientists have both

They appreciate the fact, I think more than we do, a formal say in the decisions of state and much

that the world has been in a tremendous scientific informal influence.

explosion in the last twenty years. Another item that makes the Soviet challenge a
tremendous threat is its organization. Russia is a
highly organized state, and in a system like the
Soviet Union where they are out to catch up with

in many ways, well defined. They can plan their
forces and programs. There is a straightforward-
ness to their activity that we sometimes lack, be-
cause in most of the branches of science, we are

Starting with experiments that were carried out the leaders. And leadership has in it a certain

on a small scale, we have been projected into the amount of indecision because you don't know

space age. This is not everything that is going where you are going. You have to grope around

to happen in this world in science. Science is going for the future. The Soviet ability at streamlined

to affect the world in many different ways. organization gives them a tremendous advantage

One of the greatest phenomena of the twentieth in catching up.

century is this explosive nature of science. There There is a new aspect to the Soviet challenge

are all sorts of indications to show that we will be that is a bit surprising. They used to talk about

able to increase the span of life, at the same time catching up with and exceeding the accomplish-

keeping the mind clear and the body strong. There ments in science and technology of the Western

are possibilities that we may attain immortality. nations. Now they have a new strategy. This is

There are all sorts of possibilities, and the Soviets calculated not to catch up completely but to catch

appreciate them. up to a certain point and then try a leapfrog

Now, what are the implements in this Russian operation. We are seeing this in civil aviation; we

appreciation? First of all, they have the leadership. are seeing this in some of their plastics work. We

They have inherited more in leadership from the are seeing this in their satellite work. They are

Czarist regime than they give credit for. Their not waiting for us; in fact, they are holding back

leaders are still the old intellectuals. And it is one for a certain moment, for a certain time, letting

of the interesting commentaries on modern dicta- us make the mistakes, then jumping ahead.

torships, that with all the power it has over the To do this, you must have a very good intelli-

minds of the people, the dictatorship did not ex- gence operation. To leap over your enemy's back,

terminate the old Russian intelligentsia. Leaders you have got to know where he stands. In the

of Soviet science are very highly cautious people, overt intelligence point of view, the Soviets have

very bright people. Some of them, surprisingly one of the most extensive scientific information-

enough, have a sense of humor. Their leaders in gathering organizations ever conceived by man.

atomic energy even do a certain amount of kid- They scan every one of our journals. They try

ding, and their old look of bluntness is gone. They to get models of every one of our scientific ap-

are out to get as much as they can out of us, not paratuses. They do this because they are building
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on top of us. They are going to use our work as of examples of this competition with them in
a platform to build on. particle accelerators. We build a 4 00-million-elec-

I saw an illustration of that three years ago at tron-volt (MEV) accelerator; they build a 680-
the Geneva Conference for peaceful uses of atomic MEV one. We build a six billion (BEV); they
energy, where I gave a scientific paper. Since I build a ten BEV. We are building a twenty-five-
had quite a bit to do with the negotiations between BEV accelerator at Brookhaven; they talk about
our atomic energy group and the Soviet group, a fifty-BEV one.
they were gracious enough to come to congratulate The same thing goes in the reactors and power
me on my paper, although there were some differ- reactors. Our Shippingport, Pa., plant is a sixty-
ences of opinion between my point of view and the five-thousand kilowatt hour plant. The Russian
Soviet point of view on the scientific subject. one just opened in Siberia is a hundred part of

I thanked the minister who complimented me a six-hundred rather than sixty-five. Nothing is
and said it was very pleasant to have competition fancy, but it is big. Their controlled thermonuclear
between the Soviet Union and the United States experiment is a crude model of ours, but it is bi,
in areas which did not involve the military and three times bigger than what we have.
economics, but were in pure science. I used the
Russian word for competition, konkurentsia. He
shook his head and said, "Professor, don't use that
word konkurentsia. It has very bad connotations,
and we don't believe in it. It means getting ahead
by crushing the other fellow. We have another way
of doing it and another word for expressing it
now, and that is sorevnovanie. It means getting
ahead by climbing on the other man's shoulders."

This is the key to the Soviet attack on science.
It is very important for them to know what we
are doing in pure science, to get as much as they
can out of it, to find out all about our gadgets,
because in the general development of science, in
the general objectives, both sides seem to have the
same point of view, same ideas, same principles.

We've seen this in the first atomic energy con- c"
ference in Geneva when they came up with reac-
tors and we came up with reactors. We were doing F
the same thing.

We saw it again more recently at the Second
Geneva Conference where we had the classifica- We have got to watch the Soviet developments
tion of the attempts of the two countries to control in science very carefully. We have got to learn all
the hydrogen bomb, to control the thermonuclear we can from our opponents. We have got to take
reactor. The principles were the same. Science has whatever advantage we can get from them, take
come to the same points of view, but where one it in those areas where it does not compromise
country has the advantage over the other is in the basic principles, because if we look at the space
gadgetry, the details, and the drive of the organi- age. which is a development of the atomic age,
zation, and the utilization of people. we have got to look at it in the perspective of

I saw their educational program, and I still be- history. We in the United States now are the
lieve in ours. And they are dissatisfied with theirs. carriers of a long tradition going back to the Greek
Khrushchev is taking it apart again. They do things concepts of the rights of the individual, the Roman
big, but with no finesse. Some of the details may concepts of law being greater than man, the
be crude but we must grant that the Soviet scien- spiritual values of Christianity. All of these de-
tific administrators do things in a big way. They veloped in the history of Western Europe. We are
feel that maybe because it is big, it will succeed. the carriers of this tradition; we are the defenders

This is not a bad principle. If anything, we have of this tradition.
got to realize that we are a big country and we On the other hand, the Soviet Union has taken
can do things big. There is no reason why we just one aspect of this development-Marxism-
can't compete on bigness. We have had a number a theory of society and economics, and they think
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of advancing science in an atmosphere that lacks program that the United States has under way.

most of the aspects of the Western tradition. But while this is going on, we can't let our guard

Our strength lies in the fact that we have all down, we can't bank on cultural exchange alone.

of this behind us in an integrated form. It is our FROM THE FLOOR: Dr. Turkevich, did you find

duty to develop it further. The vehicle for this evidence of deliberate ordering by the Soviet gov-

development is science and technology. But we ernment to scientific people to channel their work

cannot be soft. It is the duty of every scientist in certain lines, or did you find the government

engaged in scientific work dedicated to the defense allowing them freedom to progress along any line

of his country to push any scientific methods they felt research would take them?
which will help to defend this country better. DR. TURKEVICH: Again, because of the secre-

tive nature of their setup, one can't be categorical
QUESTIONS on this question. I do know of instances where

MR. DREIER: Does Soviet science really feel it scientists were called in by the government and
can score its successes without interference from they said, "You do this and you do that."
the political? On the other hand. there is a subtle way of

DR. TURKEVICH: This is rather difficult to tell doing this. The scientists know that the govern-

and project into the future because, as you know, ment is interested in certain projects. They go up
they can turn [political pressure] on and off any with their own proposals and say. "Give us money.
time they want to. They are treating scientists in Give us prestige." As one Soviet geneticist said,

the physical sciences very gently. They enjoy tre- "Youknow,whentheatombombdrivewason
mendous prestige and have great influence with intheSovietUnion,therewerevery,verymany

the government. cranks who told the government: 'We want money
I'll give you an example of how this scientific forourideas.'Theygotit."Scientistsknowhow

influence is great in one area and small in others. toridethewave,also.
In the field of genetics, political liberty was very FROM TH FLOOR:How deeplydothemajority

limited. Whenever political doctrine and genetics or even the representatives of Soviet science whom
were in conflict, the politicians killed the genet- youmetfeelabouttheirwayoflife?Isitamatter
icists off. Genetics are developing now, honest-to- ofbeingsatisfiedwiththeextraprestigethatthey

goodnessgenetics. Butwhere?Underthewingof have, or is it a matter of not being familiar with
the nuclear physicists. The nuclear physicists have Western tradition beyond a certain point?
so much prestige they can even protect a poor DR.TURKEVICH: The last part of the question

geneticist, can be answered very easily. One of the most
FROM THE FLOOR: Is there really a basis for discouraging things about my Soviet trip was that

believing that Soviet scientists control the satellite aswexventfromoneuniversitytoanotherwesaw

program?Orisitthatthemilitarysimplysays, how little information there was about the Western
"We will give you space aboard these vehicles. lifeandourwayofthinking.Infacttheonly
This is what you can have." way they get an idea of what is happening in the

DR. TURKEVICH: Well, again, this is a bit hard StatesisthroughtheDailyWorker,eitherNew
to tell because, you see, the Soviet scene is a little York or London, so they might as well use their

more complicated than even our American scene. imagination, as I told them.
You have the scientists on the one hand and then Ontheotherhand,astheyaregettingmoreand

the government organization, and then behind that more information,astheseculturalexchangesgo
is the Party. on, I think they will appreciate our point of view

Thegovernmentactsasascreenbehindwhich better. This is the important thing; this is what

the Party operates. How much influence the scien- we have got to strive for.-END
tists have on the Party, we still don't know. But

there are evidences that the men who are more

intelligent are getting into the Party organization

and that they in turn will loosen up that whole Dr. Turkevich joined the Princeton University

structure. There is a hope that as more and more faculty in 1936, becoming a full professor in 1952.

scientific education is given, as more and more He occupies the Eugene Higgins Chair in chein-

scientists take part in policy decisions in the Soviet istry, and conducts a seminar in the Woodrow

government and Party, they will appreciate Wilson School of Public and International Affairs

that our point of view is the correct point of view. on the relation of government to science. He has

This is the reason behind the cultural relations been a consultant to the AEC.
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THE SPACE AGE IN PERSPECTIVE

Strategic Aspects of

Space Operations

GEN. THOALIPS S. POWlER

Commander in Chiief, Strategic Air Command

D URING the past few months, one word The tremendous cost of maintaining our deter-
has been included in the titles of more rent posture in the face of the rapid advances in
publications, in the names of more organi- the Soviets' offensive capability fostered under-

zations, and in the agenda of more meetings than standable opposition to expensive military proj-
perhaps any other word in the English language. ects which did not appear to have a direct and
I refer, of course, to the word "space." tangible value to the defense effort. It took the

Yet, until recently, few individuals would have spectacular launching of the first man-made satel-
ventured to give public expression to their thoughts lite by the Soviets on October 4, 1957, to impress
on space, space travel, and space operations lest on the American people that the challenge of
they invite criticism and even ridicule. Now, it has space was no longer an impractical and intangible
become accepted and, indeed, expected practice issue, and that the military had not only the right
everywhere in this country to talk about manned but also the urgent need to do something about it.
space stations, exploration of the moon, and trips Actually, the Department of Defense has been
to Venus or Mars as freely and casually as if dis- interested and actively engaged in space research
cussing a fishing trip. for a number of years although, of necessity, this

This should not imply that Soviet successes in research had to be concerned mainly with the
space technology are entirely responsible for our effects of space on high-altitude and ground-sup-
sudden spurt of interest and activities in the space port operations rather than *with operations in
sciences. It would be more correct to say that the space itself. Despite their limited scope, however,
Soviet successes have served to lend stature to the past space investigations of the Department of
and arouse public support for scientific investi- Defense have had both long-range and immediate
gations and endeavors that, to a limited extent, significance. They created a growing awareness of
have been carried on for quite some time. This is some of the issues to be faced in future space
particularly true for the military aspects of space utilization and, in addition, proved of value in
operations. dealing with a host of unprecedented operational
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problems resulting from the exigencies of high- This change did not come overnight; its begin-

altitude, high-speed, and long-range combat oper- nings were very primitive and modest and date

ations. back many, many years. In fact, the evolution

For this reason, the Air Force's space research toward the third dimension in warfare can be said
has been of considerable importance to the Stra- to have started in the French Revolution in the
tegic Air Command whose global mission can be eighteenth century when hot-air balloons were first

affected profoundly by certain phenomena issuing used for military reconnaissance. In the Civil War,
from space. Studies of the nature of solar dis- the Union army refined this technique and added

turbances, the ionosphere, cosmic rays, and me- other uses, such as the directing of artillery fire.

teoric debris have helped greatly to improve the Then came the strategic bombing of England by

nquality and reliability of SAC's worldwide com- Count Von Zeppelin's dirigibles in World War I
munications network which is indispensable in and, during and after World War II, the gradual

maintaining instantaneous and positive control evolution of strategic air warfare froi a relativel\

over the command's far-flung elements. Better minor support activity to the prinm
knowledge of the effects of solar radiation on the operation in modern war.
atmosphere has enhanced understanding of the Thepointisthat,nomatterho\\
movements of polar air masses and the jet stream, we may think we have grown in the meantime,
and thereby has helped to improve existing meth- our military space effort is presently at just about

ods for weather forecasting and flight planning. the same level as our military air effort was in the

Probing ever deeper into space, Air Force scien- days of the hot-air reconnaissance balloons. Then

tists, together with their colleagues in science and as now, man faced a hostile environment of which

industry, thus paved the way for continued ad- we really knew very little. Then as now, military

vances in our strategic capability. utilization of the new medium was initially being

But that was yesterday; what about today and thought of entirely in terms of support operations.

tomorrow? Today, space is no longer an exclu- And then as now, it would have been impossible to

sively scientific medium whose primary strategic foretell where the first halting steps into the new

significance lies in its effect on communications, operational realm would lead.

navigation, weather, and other terrestrial factors. Naturally, we know now what followed those

At this very moment, man-made vehicles are hur- first steps into the air age. But even though we

tling through space and circling the globe, carrying cannot yet anticipate the full implications of the

instruments designed to obtain valuable scientific dawning space age, we should ask ourselves exact-

information. But tomorrow's space vehicles, uti- ly what we expect to gain by continually expand-

lizing these scientific data, are expected to carry ing the third dimension of our operations. To

instruments designed to obtain vital strategic in- answer this question, we must first try to ascertain

formation and to accomplish other strategic mis- what has been the most significant change in war-

sions not even dreamed of a few years ago. Hence, fare brought about by the advances in military

our first efforts in utilizing space will not only technology throughout history. In my opinion, the

usher in the kind of space age man has been most profound effect of advancing technology has

dreaming about for untold centuries, but will been the tremendous compression of time avail-

also initiate a new era in warfare-the era of able for the achievement of a military objective.

strategic space operations. It used to take weeks and months to move

It would be futile to speculate about the impact conventional firepower to within reach of a target.

of the strategic use of space on future wars, just And it took still more months and even years to

as the early pioneers of military aviation could not apply that firepower effectively in order to attain

have predicted the impact of strategic air oper- the desired objective. In modern war, the com-

ations on World War II, let alone on a nuclear bination of jet bombers and nuclear weapons can

war as it would be fought today. The airplane achieve the same objective in a matter of hours.

revolutionized military doctrine because it added Before too long, ballistic missiles curving through
a third dimension to warfare. Prior to that, wars space will be able to compress these hours into

had to be fought on the earth's surface-on land minutes. Still further compression of time may

and at sea--making the battlefield and battlefield seem impossible, but, if it can be done at all, it

operations strictly two-dimensional. It stands to will be achieved through increasing utilization of

reason that the airplane's addition of a third di- space.
mension-height-had a far-reaching effect on Therein, I believe, lies the real significance of

every facet of military strategy. strategic space operations of the future-the com-
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pression of time for both action and reaction to cred flight was only equivalent to a distance of
the point where the dramatic role of the time about one-hundredth of an inch from the surface
factor will, in effect, assume the significance of a of a regulation baseball.
new dimension in military strategy. Thus, our To be sure, Kincheloe's flight as well as similar-
present concept of three-dimensional warfare will ly successful research flights by high-altitude bal-
eventually expand into what may be termed war- loons, instrumented rockets, and rockets carrying
fare in four dimensions-warfare in which the animals have yielded many invaluable data con-
operational relationship between space and time cerning conditions in near-space. Nevertheless, we
will become the most critical factor. cannot simply depend on computers to extrapolate

I realize that this is a rather liberal interpreta- these data and, in this manner, furnish us with suf-
tion of the classic "space-time" relationship. But, ficient information about conditions in actual space
from the standpoint of military operations in space, to help us plan intelligently for future combat
the four-dimensional concept helps to emphasize operations in that environment. While our own
that we will be operating far beyond the present satellites are adding importantly to our limited
regime of aerial warfare when we start dealing knowledge about space, their most important con-
with distance from the earth instead of altitude tribution lies, perhaps, in teaching us that our
above sea level. Of course, no one can really tell knowledge is even more limited than we thought
where the one ends and the other begins. This it was. That knowledge may suffice to encourage
aspect, however, is entirely a matter of semantics and support various theories on the possibilities
or definition which has no bearing on operational of space warfare. But we should be realistic enough
principles and should, therefore, have no bearing to always remember that military planning must
on questions of organization and responsibilities. be based on a more solid foundation than theories.

When the late Capt. Iven Kincheloe reached In analyzing the potentialities of military opera-
an altitude of 126,200 feet in the Bell X-2 in tions in space we should, therefore, bear in mind
1956, it was said that, for all intents and purposes, that the state of the art has to be advanced in
he had been in space. He was above more than many areas and along a broad front before we can
ninety-nine percent of the earth's atmosphere, expect increasingly sophisticated space weapon
which meant that he was closer to a true "space systems of the future to attain sufficient utility and
environment" than any man had ever been before. reliability to warrant their integration into the
Still, in comparison, this record altitude for pow- operational inventory of a combat organization
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such as the Strategic Air Command. As the na-

tion's principal deterrent force in being, SAC can

rely only on equipment and techniques which are

proven and operational, that is, ready for instan-

taneous and effective use whenever and wherever

the need arises. But while SAC's mission will re- ing is specifically designed to mect the growin

main the same, the threat which we face continues ballistic missile threat of the Soviets. Although thi

to increase. Hence, SAC's capability to cope with threat will increase in magnitude, it will not chan>

that threat must increase commensurately. Toward in nature. In other words, there are bound to b

this end, SAC must remain responsive to changes continuous increases in the quantity and improve

engendered by advances in technology and keep its ments in the performance of ballistic missiles, b.

organization flexible enough to readily adapt itself the basic principles of their strategic employment

to such changes without impairment of its day-to- and the implications of the time factor will remain

day combat effectiveness. the same.

The feasibility of this approach has been demon- The next major step in the strategic use of

strated ever since SAC assumed the responsibility space will, therefore, be in a different direction. In

for the initial operational capability of ballistic fact, there are now under way efforts in several

missiles. For SAC was fully prepared and organ- areas. First, there is the trend toward what is often

ized to aggressively pursue the buildup of its mis- called the "manned missile." Such a vehicle would

sile capability without any effect whatever on the be expected to combine many if not most of the

combat-readiness of its vital bomber force. This advantages of both the missile and the manned

buildup is progressing rapidly and smoothly de- bomber, and to minimize their disadvantages. Time

spite the unprecedented requirement of integrating does not permit me to repeat the frequently voiced

a radically new family of weapon systems that reasons for the continued need for manned weapon

have not yet been proven operationally. This called systems. But the interest in the manned missile

for the training of strikingly different and demand- concept stems, essentially, from the recognition

ing skills, the construction of complex launching that missiles will supplement rather than replace

sites for operational use, and the establishment of the manned bomber, at least for the foreseeable

highly advanced support facilities. Representative future.

of the latter is the unique missile trajectory center The evolution of a "manned missile" would.

which will be located in SAC headquarters at necessity, be gradual and in measured steps. T1

Offutt Air Force Base, Neb. It will be equipped forerunner of such a missile could well be the B-

with the latest electronic computers to calculate "chemical" bomber, which is presently under d-

the vast number of intricate trajectories which velopment as a successor to the most advane.

must be furnished to all ballistic missile squadrons. bomber in SAC's present inventory, the B-52. TI

This is probably the first time in military history B-70 will operate at speeds and altitudes that a

that an operational unit in a combat organization proach missile performance although still ce -

will be staffed by mathematicians and physicists! siderably below the performance of a H1L.-

SAC's eventual ballistic missile capability will missile flashing into and out of space.

be significant not merely because of its military However, current studies concerning th, d -

implications and unprecedented nature but, even velopment of a "manned missile" could, possibly.

more so, because it will entail the very first stra- lead to a strategic vehicle that might even exceed

tegic use of space. Indeed, the ballistic missile the performance of the ballistic missile. I am re-

will initiate what I previously referred to as "four- ferring to projects like "Dyna-Soar," which is in-

dimensional warfare"-a new regime of strategic vestigating the feasibility of a manned orbital space

operations in which utilization of the space medi- vehicle. This vehicle would be rocket-boosted into

um will place a fantastic premium on action and orbit and, after circling the earth once or twice,

reaction times. skip-glide back to earth along a path which would

The dramatic reduction in warning time has avoid unacceptable heating of its surfaces due to

been of particular concern to SAC and required atmospheric friction. Indeed, such a vehicle would

drastic improvements in its alert procedures in represent the first true manned strategic spacecraft.

order to ensure the survival of an adequate percen- Also, there are now identified many varied uses

tae of its retaliatory force. SAC's present goal of which are technically feasible for military satel-

being able to launch one-third of its entire strike lites. Undoubtedly, there are other and, perhaps,

forces within fifteen minutes after receipt of warn- even more spectacular applications which cannot
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be anticipated today and may not become obvious selves, for never before in our history has the
until there will have been considerable operational present offered so grave a threat and the future so
experience in the employment of these satellites. promising a challenge.
There is, however, one interesting aspect whose
ramifications, although still in the more distant QUESTIONS
future, are certainly deserving of thorough study MR. DREIER: General, how much of our SAC
now as military satellites are entering the advanced force is in being in flight twenty-four hours out of
development stage. That aspect relates to the po- every day ready to let go if need be to the Soviet
litical and military problems that will be created Union?
when both we and the Soviets will be sailing po- GENERAL POWER: The exact size of our alert
tentially or actually hostile satellites over each force is our business and no one else's, so I will
other's countries. not tell you exactly what percentage of our force

Satellites of both nations are circling the earth is ready to go.
rightnowandwillbeaugmentedbymoreand Suffice it to say, we have a force ready to go. If
bigger satellites as time goes on. So far, the em- anybody wants to start anything, I think we can
phasis has been on the scientific use of satellites, make them sorry they started it.
but it stands to reason that the Soviets are as well FROM THE FLOOR: Wouldn't it be very possible
aware of the military utility of satellites as we are. that should SAC get over Russia, for Russia to
Once satellites are capable of directed objectives have enough antiaircraft missiles to completelyincluding, for example, delayed or "on command" wipeout ourforce,oratleastamajorpartof it,
attack, the question will arise how nations should and thereby strike a deadly blow against us with-
react. out our being able to strike back?

This question could well come up in peacetime. GENERAL POWER: If Mr. Khrushchev and the
In case of war, of course, the strategic value of a Soviets thought they had an air defense system that
military satellite would be such as to necessitate could shoot SAC down, we would be at war riht
both offensive measures against the enemy's satel- now. They know that they don't. That is what is
lites and protective measures for one's own satel- keeping them peaceful. In other words, we know
lites. What these measures would be and how they pretty well there what our capabilities are against
would manifest themselves is still a matter of con- modern defense systems.
jecture. But this much is certain-whatever these We train, we practice, we work against our own.
measures might be. they would constitute the first Itisnottheory,itisnotwishfulthinking.We
instance of actual warfare in space! realistically know the percentage of airplanes that

In essence, these are the aspects of military we can get through. And if our force is big enough,
space operations that we can talk about today we think we can keep anyone peaceful or keep
because they pertain to projects under develop- them strongly deterred from starting a war. Now,
ment or, at least, under serious consideration. We that is today. But this thing is moving all the time.
are now at the threshold of a new era in warfare Defense is becoming more sophisticated and you
which finds us just as ignorant about its future have to improve your weapon systems and your
implications as the men who went up in the first techniques and your tactics. So you are in a race
hot-airreconnaissanceballoons, and you have to modernize your force. But today

As we speculate about future operations in we can do our job.-END
space, we cannot even estimate how deep into
space we may have to go in order to obtain maxi-
mum strategic advantages, and what we would be
doing about it once we managed to get there. Nor
are we in any position to predict whether or not General Power commanded the Air Research and
the moon may, some day, be of strategic value to Development Command before succeeding Gen-
us. What could Columbus have answered if some- eral LeMay as head of SAC in July 1957. During
one had asked him whether and what strategic World War II he commanded a B-29 wing on
advantage America had to offer to Europe in the Guam, and later during the nuclear tests at
years to come! Bikini he was Assistant Deputy Task Force Coin-

It is enticing to speculate about questions such mander. In 1947 he was Chief of Training Di-
as these, but it can easily divert our attention from vision in DCS/Operations, and served as SAC's
the pressing and more immediate problems at Deputy Commander before assuming command
hand. Here indeed is our chance to prove our- of A RDC in May 1954.
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THE SPACE AGE 1A PERSPEC T]VE

A FORUM

Brig. Gen. Marcus
F. Cooper,

X-15 Forum Chairman

Man will soon take a daring step to the edge of space-in the X-15, combination

airplane and rocketship, which will be carried aloft over Wendover AFB, Utah,

by a "mother" B-52 to super-altitude from which point it will soar by rocket

power to 100-mile-plus heights at speeds in excess of 3,600 mph in areas where

the air is too thin to allow conventional aerodynamic control. Having soared, the

X-15 will then be carefully decelerated downward through the atmosphere for a

long glide homeward to Edwards AFB, Calif., the pilot landing with aerodynamic

controls. Built by North American as an Air Force-NASA project, with some

Navy financial support, the aerospace craft will be test flown by Scott Crossfield

and flown for the Air Force by Capt. Robert M. White. Here, they and fellow

panelists Walter C. Williams of NASA and Brig Gen. Marcus F. Cooper, Com-

mander, Edwards AFB Flight Test Center, tell the X-15 story. For details of the

X-15's rollout at North American's Los Angeles plant on October 15, see page 88.

GENERAL COOPER: Here's how the X-15 got craft were all considered in this investigation.

started and what some of its objectives are. The On July 9, 1954, NACA met with represent-

X-15 program is being conducted as a joint en- atives of the Air Force and the Navy, and pre-

deavor with the NASA, the Air Force, the Navy, sented a proposal on the extension of this research

and the aircraft industry. In the spring of 1952, airplane program. Because of the importance ot

many months before man had flown beyond Mach the project and the joint interests, a memorandum

2, NACA (now NASA) directed its laboratories of understanding was signed in December 1954.

to initiate studies of the problems likely to be This memorandum provided that the technical

encountered in flight beyond the atmosphere. direction of the project would be the responsibility

Laboratory techniques, missiles, and manned air- of the Director of NACA, acting with the ad-

SPACE DIGEST /NOVEMeER 1958



North American's famed Scott Crossfield,
left, who will test fly the X-15, tells of his
role in the development of the craft as fellow-
panelists Capt. Robert M. White, designated
to fly the X-15 for the Air Force, and Walter
C. Williams of NASA make notes. Each
outlined the aims of the aerospace craft, de-
scribing how the project has evolved since
1952.

vice and assistance of the Research Airplane Com- we first studied this machine and what we wanted
mittee, composed of one representative from the in the way of a machine, we said we wanted some-
Air Force, the Navy, and NACA. thing capable of exploratory flight for the study

The administration of the design and construc- of aerodynamic heating and the physiological
tion phase of the project was assigned to the Air problems of manned spaceflight. This doesn't
Force. In December 1954, the Air Force issued an mean the X-15 is a space machine. It really isn't.
invitation to industry to bid on the specifications of But it has a flight plan that covers many of the
this aircraft. The go-ahead was given to North essential elements of spaceflight.
American Aviation, the winner of the competition, We will have a boost phase. We will study the
in early December 1955. control problems during boost under the high ac-

This contract called for the construction of three celerating forces.
aircraft. The Air Force provided the bulk of the There is a vacuum phase. as you might expect,
funds. The Navy assisted in the funding program. and here we can study the problems of control at

NASA is charged with the technical direction of low densities and then the problems of heating andthe over-all program. North American Aviation control during reentry. andtheproblemof return-
will perform flight tests to demonstrate structural ing to base, plus the terminal guidance of such a
integrity and satisfactory performance of the pro- vehicle as this. I think this, in a nutshell, describes
pulsion and control systems. the X-15 research mission.

After these airplanes have demonstrated their GENERAL COOPER: Captain White, have you
initial flight group tests by North American, the taken any special training to prepare yourself for
Air Force, in collaboration with the NASA. will this flight?
conduct a research flight program on the X-15 CAPTAIN WHITE: There are several areas that
aircraft at Edwards Air Force Base, Calif. This all the pilots have investigated to prepare for the
program will be the main flight test investigation flight program.
and will be directed by a joint Air Force Flight Initially, investigation is made of the aerodv-
Test Center and the National Aeronautics and namic and stability and control characteristics as
Space Administration in the joint effort at Edwards. predicted by analytic studies and wind tunnel

There is one question I know that is going to be information, and later on, of course, by flight
asked, and I wish we could give you a precise demonstrations.
answer. That question is how fast and how high We have used static simulators. This is a flight
will the aircraft go? This information is classified. simulator with input from an analog computor
However, I would like to read to you a statement which allows us to duplicate certain flight profiles.
made by General White at the American Ordnance This allows a pilot to use the controls and measure
Association meeting in 1958. and get a feel of the airplane's responses and con-

"We expect [the X-15] to attain speeds of 3.600 trol characteristics by reading and interpreting his
miles per hour and altitudes of over 100 miles instrument display. Of course, this simulation is
above the earth." simplified since the pilot cockpit is fixed without

Now. for the first question, I want to ask Walt freedom to move along or about the airplane's
Williams-What is the research mission of this access.
aircraft? To simulate flight more closely, a vigorous pro-

MR. WILLIAMS: To describe the X-15's mission, gram has been pursued at the Johnsville, Pa.,I think we ought to look at the objectives. When Naval Air Development Center, using a human
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centrifuge. This consists of a gondola or cab in vehicles, flight testing will be carriedout alo

which the X-15 cockpit is located. ballistic trajectories.

Here the pilots have been able to practice and Although the scope of flight testing certai

evaluate flight profiles from launching to reentry changes, the objectives remain exactly the same.

while experiencing the same force and acceleration We check our results, we develop the vehicle, we

we expect in full flight. determine its best utilization, and we obtain re-

GENERAL COOPER: Scotty, can you tell us how search information.

the aircraft is progressing at this point? GENERAL COOPER: Scotty, when do you expect

MR. CROSSFIELD: General, the first of three to make the first flight?

X-15s is essentially finished now. It will be rolled MR. CROSSFIELD: Here is a chance to set the

out the door on October 15. This has come about record a little bit straight. We are not going to

since July of 1955 by virtue of great effort by climb in this thing and go for broke. It will follow

government laboratories, the services, and more more or less the pattern that has been established.

than three hundred subcontractors, amounting to We have no reason to deviate from previous re-

intensive interest by about several thousand people. search rocket airplane schedules. Perhaps initial

This represents a rather unprecedented two weeks glide flights prior to any power flights, and the

ahead of scheduled rollout. The second and the first glider power flights may occur about in Jan-

third airplanes are following very closely behind. uary. With our present good luck in keeping up

GENERAL COOPER: Scotty, have you taken any with the time element with this, they should very

special training or physical conditioning to prepare definitely occur in January. It will be a step-by-

yourself for the first flight, since you will be the step progressive program for about the next eight

man who will be making the first flight in this or ten months, performed by North American to

airplane? demonstrate the functional working of the airplane

MR. CROSSFIELD: All of the pilots have gone so that we can deliver to the Air Force and NASA

through essential basic training on the thing. For a vehicle that has been proof-tested so that they

myself, six years from concept to delivery is essen- can go immediately into an extended and extensive

tially the training, besides training in physiological research program.

areas, centrifuges, and the like, as Captain White GENERAL COOPER: Walt. is there anything dif-

mentioned. We have all gone through the general ferent or unusual about the controls in this

tests that are required of Class 1 pilots. But I craft?

would like to make it known here that we have MR. WILLIAMS: Yes, there is. In this mach.

endeavored, and I believe succeeded quite well, since it will be flown under conditions of very t(u
in making the X-15 an airplane that is satisfactory, atmospheric density, controls had to be provided

with enough flying characteristics-even though it to meet such conditions. These consist of a series

has very broad requirements-for any competent of rockets-reaction controls-to provide control

fighter pilot or test pilot to fly. where aerodynamic control is no longer effective.

This is not an airplane that takes some sort of a I know we have had a little experience with this

super-individual with super-training to fly. on some of our other machines, but the X-15 will

GENERAL COOPER: Walt, could you accomplish give us our first opportunity to study these controls

the same mission with an unmanned aircraft? in their true environment.

MR. WILLIAMs: The answer to that is rather GENERAL COOPER: Bob, what provisions have

simple and direct. No. Because one of our aims been made in the X-15 for the pilot's protection

with the X-15 is to study the problems of manned beyond the atmosphere environment?

flight under conditions of the weightlessness and CAPTAIN WHITE: The X-15 cockpit environ-

acceleration. With these objectives, we definitely ment is an extension of that designed for present-

want a man in the airplane. day high-performance aircraft. A pressurized

GENERAL COOPER: Bob, with the experience of cockpit is provided that under normal conditions

flight testing you have had within the earth's at- allows the pilot to function without any need for

mosphere, can you foresee any drastic changes in additional protective equipment. His only other

the future flight-testing procedure for this type requirement is an oxygen supply, as with present

aircraft? airplanes. In the event of loss of cabin pressure,

CAPTAIN WHITE: Not specifically. It has been the pilot is equipped with a specially designed

pointed out that advances in aeronautical science full-pressure suit. This will create an environment

are moving at a fast pace. That's obvious to all within the suit itself that will give the pilot ade-

of us today, and with the advent of manned space quate oxygen supply and sufficient pressure to al-
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low him to operate normally as he would within you when to stop." That is a little hard to do
the earth's atmosphere and make a normal return sometimes, but it will be a check on our antici-
flight and safe landing of the aircraft. pated performance as we make the next step.

GENERAL COOPER: Scotty, I have seen pictures As for the quantities we will be measuring, we
of you in a lot of magazines wearing the suit. will measure the usual parameters, describe the
Could you describe the suit? motions of the airplane, and what the pilot did to

MR. CROSSFIELD: The original conception of cause these motions. We will be measuring struc-
the X-15 and its performance requirements was tural temperatures, both external and internal, and
that it was to be the fastest vehicle that existing some pressures over the surfaces. And there will
engineering capabilities could make, with certain be a certain amount of physiological measurement.
time limits imposed. To get the performance and We will be measuring over-all loads on the air-
hold the weight and size of the airplane, and the plane. We will also, by means of the radar, be able
fuel-weight ratio where it should be, we went to a to describe its flight path in space. That is about it.
very highly integrated pilot test system in the air- FROM THE FLOOR: When you finally go for
plane, which required the use of a full-pressure broke, how long will the flight take?
suit. It was a suit that would isolate the man from MR. CROSSFIELD: The flight is broken up into a
the environs of the airplane, if necessary, and also small percentage of mission, a large percentage of
support his work in his office in the cockpit under glide, a large percentage of landing, and a short
normal conditions. It was felt this could be done percentage of power glide. It would probably be
because there were many pressure-suit efforts in on the order of a third to a half hour total flight
the mill at this time which had had some fruitful time.
results. So the X-15 requirements for the full-pres- FROM THE FLOOR: Do you expend all of your
sure suit were developed as part of the airplane energy on each of these flights, Mr. Williams?
design concept, and WADC has now made MR. WILLIAMS: Of course the airplane is landed
through contract a pressure-environmental suit dead stick without power. That's one phase of it.
that gives the pilot temperature protection, pres- It will depend on the rate of expenditure of energy
sure protection. breathing, all his breathing re- as much as the total energy expended. Each such
quirements, with a very effective glass shield in flight plan won't necessarily be the design flight
case of bailout. plan.

The pressure suit you have seen in the pictures GENERAL COOPER: I think the question boils
is a prototype and looks essentially like the pres- down to: Do you land without any power? The
sure suit that we've used in the X-15, which is answer is in most cases, yes, although you do not
being issued to all pilots assigned to the program. have to.

GENERAL COOPER: Walt, what procedures or FROM THE FLOOR: After the Air Force has
methods have been established to monitor the completed its advance research, will the X-15 be
flights of the X-15, and also what will you orbited, and for how long a time and what type of
measure? reentry problems will it have?

MR. WILLIAMS: It would have been easier if you GENERAL COOPER: Let me answer that myself.
were to ask me what we were not going to meas- If you put enough boost on this building, we could
ure. Actually, the monitoring procedure follows send you into orbit. I think this is adequate, al-
the usual pattern. We have a radar telemetering though it doesn't answer the entire question.
range through Nevada, from Edwards, where, dur- I personally do not know of plans for orbiting
ing flight, a number of the critical quantities will the X-15, but this is not saying it could not be
be telemetered to the ground. The radar will serve done if it were desired to do so.
as both a test device and an operational naviga- FROM THE FLOOR: General Cooper, is the
tional device. launching method for the aircraft going to be simi-

The telemetering basically will give details of lar to the X-1 system?
system functions that you cannot make available GENERAL COOPER: Yes. The aircraft will be
to the pilot because of the number of items that put under a mother aircraft, a B-52, and will be
have to be measured. I don't want to imply that taken up as high as the B-52 can take it, and at
we will use the telemeter as a complete monitoring that point it will be launched and the powerplant
system to tell the pilot, "Go ahead and we will tell will then be started.-END

. I 1. 1) /I G:E< ' 7' 0)J E.1I E 1 .' 37



First step of the X-15 into near-space was its rollout last month at North Amnerican's Los Ageles plant.

FirstX-15

Is Rolled Out
ORTH American's X-15 manned research "over the 100-mile range." Unofficial estimates,

airplane, rocket-powered vehicle that will based on comparison from official sources, say

take its pilots to the edge of space, has been it can hit 4,500 miles an hour and go 400 miles

moved to Edwards AFB, Calif., for flight tests. into space.

Built at a cost of more than $120 million in The pilots who carry out this program will

direct contract expenditures for three aircraft, the include, besides North American's Crossfield,

X-15 is a cooperative project of USAF and the USAF's Capt. Bob White and NASA's Joseph

National Aeronautics and Space Administration, Walker. Their work entails research into flight

with some assistance from the Navy. conditions outside the earth's atmosphere. At the

Rolled out of its Los Angeles birthplace on same time, they will convey new information on

October 15, the X-15 is scheduled to make its aerodynamic heating and heat transfer, recorded

first powered flight in February. Pilot on initial by measuring devices at 600 points on the air-

flights will be North American's Scott Crossfield, craft's structure. The flights also will seek answers

who gave the Air Force Association a preview of to questions about control requirements at high

his program at Dallas (see page 84). altitudes. The X-15 has both aerodynamic con-

The X-15 is black and low slung. Its wings trols of the conventional type and ballistic controls.

are so small they look more like the fins on the The latter are small hydrogen-peroxide rockets

side of a missile. It has a double nose wheel, that will send jet blasts through apertures in the

and the two steel skids are far back under the nose and wingtips.

tail. The aircraft will land, dead stick at 275 mph. The X-15 will weigh 31,276 pounds when it is

Officially, the X-15's speed is given as "more launched at altitude from beneath a B-52 jet

than 3,600 miles an hour" and the altitude at bomber. The X-15's weight will include 1,300
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pounds of instruments. In addition to providing major established aircraft manufacturer. North
information on structural qualities, the instru- American had to develop a technique for welding
ments will test the pilot's reaction to weightless- Inconel-X, and tools and methods for working the
ness, acceleration, and deceleration. The pilot's metal into skin. There were new problems in air-
capsule and pressure suit will provide a safe craft plumbing, brazing, auxiliary power. More
environment in event of emergencies above 60,- than 300 companies contributed components,
000 feet; below that altitude he can bail out with subsystems, and accessories for the X-15.
the aid of a special rocket-powered ejection seat. -CLAUDE WITZE

Fifty feet long and thirteen feet high, the X-15
is made of an alloy called Inconel-X, titanium,
and stainless steel, all capable of resisting tem-
peratures of more than 1,000 degrees Fahrenheit.

The engine, made by the Reaction Motors Divi-
sion of Thiokol, is the XLR-99 with 50,000
pounds' thrust. It will burn liquid oxygen and
liquid ammonia and will consume fuel twenty
times faster than a conventional jet engine. For
the first powered flights the X-15 will use two
XLR-11 rocket engines, the same type used in
the Bell X-1 research airplane program.

The X-15 represents a major accomplishment
before it even gets off the ground. Building the The men who will fly the X-15-loseph Walker,
aircraft presented problems in materials and National Aeronautics and Space Administration;
fabrication never before encountered. It is signifi- Capt. Robert White, USAF; and Scott Crossfield,
cant that they were solved, successfully, by a North American-all experimental test pilots.

Artist's conception of an X-15 being launched from the belly of a specially modified B-52 at high altitude.



THE SPACE AGE IN PERSPECTIVE

The National Aeronautics

and Space Administration

DR. HUGH L. DRYDEN

Deputy Administrator, NASA

ON August 19, T. Keith Glennan, for the past expected he will make appropriate announce-

eleven years president of the Case Institute ments respecting the organization of the space

of Technology, and I were sworn in as agency and detail its plans and programs.

Administrator and Deputy Administrator, respec- Today, rather than seek to anticipate these an-

tively, of the National Aeronautics and Space nouncements, I propose to discuss some aspects

Administration. In the days since then, I can of the task the President and the Congress have

assure you, a very great deal has happened, even assigned to the NASA. Perhaps you will agree

though-as in the case of the proverbial iceberg that there may have been some significance, at

-most of what has taken place has not been least symbolically, in the recent move of our

apparent to the onlooker. headquarters in Washington to the premises oc-

So much has happened, in fact, that Dr. Glen- cupied for many years by the Cosmos Club.

nan has already announced he will proclaim, in The Space Act of 1958 plainly states the policy

accordance with the terms of the National Aero- of the United States to be, "Activities in space

nautics and Space Act of 1958, that by the close should be devoted to peaceful purposes for the

of business September 30 the NASA will have benefit of all mankind." Repeatedly, the President

been organized and will be prepared to discharge has expressed his earnest wishes in similar vein,

the duties and exercise the powers conferred upon and only last week, the Hon. John Foster Dulles,

it by the Act. On or about that date, it may be Secretary of State, said in an address to the United
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Nations General Assembly, "We must make every spaceflight is, or at least should be, inherently
effort exclusively to the constructive pursuits of international.
mankind." He then called upon the United Na- In this connection there can be no quarrel with
tions to "take immediate steps to prepare for a the idea that use of space as may be required for
fruitful program of international cooperation in national defense should be the responsibility of
the peaceful uses of outer space." the Department of Defense. The Space Act makes

As Americans, we can be rightly proud that such assignment, stipulating as of proper military
our country is leading-has, in fact, led for nearly concern "activities peculiar to or primarily asso-
a year-in the effort to establish a workable ciated with the development of weapon systems,
system that will give meaning to the principle that military operations, or the defense of the United

i. Listed bY Presidential Executive Or(

ESTABLISHED by Public Law 85-568, July for putting into orbit two inflatable spheres-one
29, 1958, the National Aeronautics and Space twelve feet in diameter the other 100 feet in

Administration (NASA) formally went into busi- diameter-and a cosmic-ray satellite.
ness September 25 with proclamation by its Ad- Total cost of these ARPA programs is ap-
ministrator, T. Keith Glennan, which stated in proximately $35.5 million, mostly funded in fiscal
part: "I hereby proclaim that [NASA] has been year '58. Fiscal year '59 funds, needed to com-
organized and is prepared to discharge the duties plete these programs, is $9.6 million and will be
and exercise the powers conferred upon it. . ." made available to NASA. Also, $49.6 million

Following is a rundown of space technology originally designated for scientific projects, will
projects transferred by Presidential order from be transferred from ARPA to NASA.
the Department of Defense to NASA, as a result * Several engine development programs now
of joint review by the former NACA and DOD. being carried on in USAF will be transferred to

* The US Scientific Satellite Project (Project NASA. These include basic research in areas such
Vanguard). Transfer of this project includes ap- as nuclear rocket engines, flourine engines, and
proximately 150 civilian scientific personnel under the million-pound-thrust, single-chamber engine
the direction of Dr. John P. Hagen, Director, study. The executive order specified that $57.8
Project Vanguard, Naval Research Laboratory. million will be transferred from USAF to NASA

* Four lunar probes and their instrumenta- for these programs.
tion, and three satellite projects. These are trans- ARPA will continue to work in activities pe-
ferred from the Advanced Research Project culiar to or primarily associated with weapon
Agency. Two lunar probes are assigned to the systems development. These include projects re-
Air Force Ballistic Missile Division and two to lated to antimissile defense, solid propellants,
the Army Ballistic Missile Agency. (Pioneer, the warning satellites, and super-thrust boosters. A
October 11 shot, was one of the Air Force as- man-in-space program is being jointly pursued
signments.) The three satellite projects are as- by ARPA and NASA. ARPA's military budget
signed to Army Ballistics Missile Agency and call for 1959 is approximately $420 million-END
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States (including the research and development the Development Operations Division of ABMA
necessary to make effective provision for the de- at Huntsville, Ala., estimates that, using man-
fense of the United States)." made satellites to transmit commercial messages

There will be areas of space activity where there and TV programs on a global basis will not only
will be a duality of interest. The Select Committee be commercially practicable but will "pay for
on Astronautics and Space Exploration of the trips to the moon and other ventures in this
House, in its report of May 20, recognized this business."
fact, and then commented: In my personal opinion, it is factually incorrect

"Although weather and communications satel- to state that the only proper justification for sup-
lites, manned platforms, and the like have obvious porting work in space is military. Plainly, it is a
military uses, their primary purpose should be perversion of the facts to suggest that all non-
declared civilian. If we do not do this, we auto- military space activity should be considered mere
matically commit the world of the future to the "fun in space."
same stalemated life in armor which is lived by Fortunately, determination of our national
the world of today. If the very efficiency of current space policies will be established at the highest
weapons virtually denies the practicable possi- level. To ensure this, the Congress wrote into the
bility of total war, further strides made in our Space Act a National Aeronautics and Space
rocket development would probably intensify this Council and further that the President himself
denial... . The entire purpose of our effort should should preside over its meetings. The organization
be to ensure that the peaceful uses of these devices meeting of the Council [has already been] held.
prevail. This is the stated philosophy behind our Sometimes, the best way to obtain a good
space exploration. It is the philosophy of this understanding of the real meaning of a piece of
country." legislation is to refer to such congressional pub-

Now, I must add that I am aware-I could say, lications as a conference report. Such a report
painfully aware-of the belief stated in some quar- was written after Senate and House conferees had
ters that unless there is a definite military potential resolved differences over the language and terms
to our work in space technology and space ex- of the Space Act.
ploration, adequate financial support will not be Let me quote a few sentences from that report:
forthcoming for long from future national Admin- "The function of the Council is to advise the Presi-
istrations and future Congresses. I am aware of dent in the performance of the following duties:
the dangers of predicting what will happen in the To survey all significant aeronautical and space
future, but on the basis of what we already know, activities, including those of the United States
I think that in a relatively short time the economic government; to develop a comprehensive program
payoffs of our civilian space effort will have been of such activities to be carried out by the United

so large as to make the entire space effort fully States government; and to allocate responsibility
self-financing, for major aeronautical and space activities and

Dr. Fred L. Whipple, Director of the Smith- provide for effective cooperation and resolve dif-

sonian Astrophysical Observatory, is on record as ferences among departments and agencies of the

saying that space technology will permit weather United States. These duties represent the most

forecasting to "become a science instead of an important single means for carrying out the pur-
art," and that the value of this revolution in me- poses of the act.. .

teorology, "will greatly outweigh the cost of the The composition of the Space Council includes

entire program." Similarly, Dr. Francis W. Reich- the Secretary of State, Secretary of Defense, Ad-

elderfer, Chief of the Weather Bureau, estimates ministrator of NASA, and Chairman of the Atomic

the value of the more accurate, longer-range Energy Commission, plus not more than one addi-

weather forecasting and storm warnings that we tional government member, and not more than

can expect to attain from good use of space tech- three additional members from private life. The

nology will be several billion dollars a year. President has therefore designated the Director of

Similarly, Dr. Wernher von Braun, Director of the National Science Foundation, Dr. Alan T.
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Waterman, from government, and, from private a-vis the National Aeronautics and Space Ad-
life, Dr. James H. Doolittle, Dr. Detlev W. Bronk ministration. For eleven years I was privileged to
of the National Academy of Sciences, and William head the NACA staff. The work of the 8,000
A. M. Burden, long active in aeronautical matters. scientists, engineers, and other employees, seeking
I am quite willing to look to such an eminent solutions to the problems of flight, represented onegroup as this for recommendations leading to the of the best returns ever made on the taxpayers'
determination of the scope and direction of our dollars. I am proud, and I believe my feeling is
national space programs. shared by all others of the organization, that the

I would, however, add the personal conviction NACA was the choice of all other government
that our planning for space must be with the agencies to serve as the nucleus of the NASA.
awareness that sustained and intensive effort will But make no mistake, the NASA is a new
be required for many years to come. Some of the agency. It will be different from NACA in many
projects not yet fairly under way-such as develop- ways. The vital functions of NACA, research into
ment of rocket motors in the million-pound-thrust the problems of flight, will be continued and per-
class-will take as much as five years to complete. haps even intensified, but this activity will be only
Still others, such as the electric propulsion systems one part of NASA's programs. NASA will have
that will be needed when we venture on really to administer substantial programs of research,
long voyages into space, may require ten or more development, and procurement, on a contract
years of effort. basis. It will be spending large amounts of money,

We must plan long range. We must be confi- outside the agency, by contracts with scientific and
dent that long-term projects will receive long- educational institutions and with industry. It will
term support. It would be tragic indeed if our be developing and launching into space, the vehi-
national space programs were to be subjected to cles needed to obtain scientific data and to explore
the uncertainties of a "blow-hot, blow-cold" kind the solar system. It will be preparing for the day,
of financing. This possibility, I believe, is most probably within a few years, when man himself
fortunately remote because of an awareness of ventures on voyages into space.
how grave the urgency is for us to become and NASA will have to broaden and extend the
remain leaders in the exploration of space. excellent teamwork relationships that NACA en-

Now, I should like to discuss briefly the Na- joyed over the years with the military services and
tional Advisory Committee for Aeronautics vis- with the airplane-missile-space industry. It will be
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using facilities of the armed forces, such as the Many times since he reported on the job, he
launching pads at Cape Canaveral in Florida, and has said he prefers to get things done first and to
Vandenberg Air Force Base in California. It will talk about them second.
be expanding its own facilities at Wallops Island, What does Dr. Glennan think about private
on the Virginia coast, to permit launching satellites industry and the role it must play in our national
of up to, say, 100 pounds in size. It will be oper- space program? I haven't talked with him about
ating satellite-tracking stations around the world. this, but I have read a major address of his, titled,
It will be collecting great masses of scientific data "Industry's Next Step in Atomic Energy," made
and reducing them to useful form. late in 1952, just after he had completed two years

In summary, the scope of NASA's mission is as a member of the Atomic Energy Commission.
in many, many ways different from that of NACA "Among the things I brought with me," he
during its forty-three years of fruitful life. said of his going to the AEC in 1950, "was a

This week Dr. Glennan addressed a message to strong belief in the essential rightness of the Amer-
all NACA employees. Referring to the September ican system of free competitive enterprise, and a
30 takeover date, he conceded that one way to strong conviction that it could be made to work
describe what will happen would be to quote from in the development of atomic energy just as effec-
the legalistic language of the Space Act: "The tively as it has worked in all the other industries
NACA shall cease to exist. . . [and] all functions, which have helped to make the United States the
powers, duties, and obligations and all real and great free nation it is today."
personal property, personnel [other than members Later in this speech, he said, "I believe you
of the Committee], funds, and records of that will see why the government cannot be expected
organization" shall be transferred to NASA. to carry the ball alone on this matter of industrial

Then he continued, "My preference is to state participation. The Commission's main job, as de-
it in a quite different way. I like to say, and I scribed in the atomic energy law and as dictated
believe I am being very realistic and very accurate by the times, is to guarantee the common defense
when I do, that what will happen September 30 and security. It is a big job, and a time-consuming
is a sign of metamorphosis . . . an indication of one, and if anyone thinks that the Commission can
the changes that will occur as we grow to where take time off from its defense work to look around
we can do the bigger job that is ahead." for something to hand to industry on a solid plu-

Finally, let me tell you a little about Keith tonium platter, he is not being very realistic. Let
Glennan, the Administrator of NASA. I have there be no mistake about it: Industry will get
known him, not intimately, but from fairly fre- only those things that it can prove it really wants,
quent contacts, for the past eight or ten years. it can really handle, and it really should have in
Our people at the Lewis Flight Propulsion Lab- the public interest."
oratory have known him for at least that long; As I said, I haven't talked to him about his
he became president at Case Institute in 1947. views about the part of private industry in the
They have watched him direct the building of that space programs, but if I were a wagering man, I'd
institution until today it ranks among the best of beta penny or two that if you substituted space for
our country's scientific schools. In Cleveland, atomic energy in what I've just quoted, you'd be
Keith Glennan has earned the respect and ad- very close to knowing what Keith Glennan, NASA
miration of the community. Administrator, thinks on the subject.

For the past several weeks he and I have For my own part, I am convinced that what
worked together most closely. I can say he is not needs to be done to bring us to a position of
afraid of work, and that he expects his associates leadership in space research and exploration will
to be equally industrious. During the Senate con- require the very best efforts of all of us.--NFD
firmation hearings he was asked what he thought
was called for in the job of NASA Administrator. 0h
I quote his answer, because I think it is typical of
the man: "A great deal of energy, a lot of appli- Dr. Dryden, Deputy Administrator of the new

cation and understanding. . . . Application and National Aeronautics and Space Administration.

understanding, I think, of the manner in which is a native of Maryland who earned his doctorate

some of these things get done. It isn't just a matter at Johns Hopkins University, was Director of the
of the money that is involved, but it is a matter former NACA for nine years before being named

of the people involved and how best one can to his present post, and is a leading authority on
motivate the people to highest performance." aeronautics.
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m issile experience. . . includes systems, subsystems
and components for many of our
country's most advanced missiles

Ford Instrument Co. is currently en-
gaged in research, development, and
production on a wide variety of mis-
sile projects. Notable among these are
the complete inertial guidance and
control systems for the Army RED-

-W STONE and JUPITER missiles; many
r- JNJAP 7K7such componentsfor the satellite-

launching JUPITER C; launching and
control order computers for the Navy's
TERRIER and TARTAR missiles; Air
Force missile projects, including a no-
gimbal inertial system; and a wide
variety of ground support and produc-
tion test equipment.

Today, Ford Instrument has the ex-
perience, facilities, and capabilities to
enable it to undertake complex missile
contracts of every type from com-
ponent or subsystem to complete
weapons system. And, as a Division
of Sperry Rand Corporation, Ford In-
strument's own weapons skills are
backed up by the resources of a vast
and diversified organization of com-
plete technical and financial respon-
sibility.

TERRIER Missiles on U.SS. Boston.
Ford Instrument-built computers solve
launching and control order problems for
this beam-riding missile. U. S. Navy Photo.

U. S. Army JUPITER (left) and
REDSTONE Missiles. Cover shows
satellite-launching JUPITER C.
The guidance and control systems
for these ABMA missiles were
developed and produced by the
scientific team at the U. S. Army
Ballistic Missile Agency and Ford
Instrument Co. U. S. Army Photos.



More than four decades of military systems

engineering insure operational equipment...
whether systems, subsystems or components

SFORD INSTRUMENT missile abilities

A unique combination of electronic, electrical and

mechanical skills, devoted since 1915 almost
exclusively to furtherance of military science, is the

basic strength of Ford Instrument Co. Almost

all of Ford Instrument's existence has been devoted

to research, development and production of highly
complex equipment, with laboratory precision

and accuracy, yet able to withstand the rigors of

military environments.

The proven reliability and extreme accuracy of the

REDSTONE and JUPITER missiles, which employ

guidance and control systems built by Ford

Instrument-as well as the record of the JUPITER C

-indicate clearly the company's capabilities in the

area of guidance and control.

Another recent example of this type of work is Ford

Instrument's design and manufacture of intricate

warhead safety, fuzing and arming devices capable

of withstanding the roughest environments. Few
manufacturers are willing or able to undertake

projects such as this and to carry them to completion.
Ford Instrument has earned the reputation-which
we are proud to acknowledge-of being able to do

the "toughest jobs" in missile development Warhead devices for missiles and other modern weapons.
This precision warhead device (inset) made by Ford Instru-

and manufacture. ment, successfully withstood atmospheric re-entry in the
nose-cone of an Army JUPITER missile, shown here shortly

Contracting agencies or industries, with requisite after recovery from ocean.
security clearance and "need to know," are invited

to examine further Ford Instrument abilities in ..
difficult phases of missile research, development and
production ... whether for complete systems or

specialized subsystems and components.

Stable platforms. Technicians here are performing test oper-
ations on a stable platform for the U. S. Army JUPITER
Missile; these platforms are in quantity production at Ford
Instrument.



Launching and control order computers for TARTAR Missiles. Electronic and electromechanical
portions of this all-transistorized modular computer are shown at left and right.

Actuatorsforetvanes aircontrolsurfaces Mssleborne nverterVta mssi component Missileborne computers. Ford InstrumentThisrotaryactatrisdrivenby1hpd-cservo getsrigorous,precision performanceqcheckout computer experience covers every phase ofmotor (shown in foreground with cable at- atconsole.Allofthemissileproductsdelivered ballisticmissileguidanceandcontrol.Typicaltached).Bothmotorandactuatoraremade*by byFordInstrument ndergoful and complete isthis controlomputer, shownduringtest,Ford Instrument, testing procedures, for U. S.Army JUPITER.

current missilep roject sand equiprert

SYSTEMS Test panelsfor
Inertialguidance and control systems computersand
and related groundsupport equipment stable platforms
No-gimbalpureintegrationinertial Shipboard dynamictesters
system Monitor panels for guidance,
Launchingand control order computers stableplatforms,alignment,
Command guidance systems and laying
(forSboth missileanddrone Test fixturesfora twide

I.,applications) variety of components
pecialized gyros and accelerometers. Ford Trajectory datasystem Combined sensor displaysInstrument pioneered in the quantity*produc- Missile velocityindicatingsystemfor
ionofair-bearinggyroscopesandaccelerom- testrange applications PRODUCTION TESTEQUIPMENTeters. Air-bearinggyro here undergoes final Targetlocating system Systemsandcomponenttestequipmenttest in special Ford-built test equipment. Radar target prediction and including:

Interpretationsystems Specialenvironmentaltestunits
*TrsUBS tes(s*l-cQuantity productiontestunits

GRUNDYTESPR (MsieQUIPMeNT *PRlayepackaessad

Safety,fuzing and arming devices Planetarytes h
Stable platforms 

SPECIALIZED COMPONENTS*Computers(control computers, roles
guidance computers) Aclrmtr

*Programming devices
*Inverter-regulatorsAcutr
*Transmitters Mechanical integrators

Transistorized amplifiersGROUND SUPPORT EQUIPMENT *Relay packages
Maintenance area, launch site and *Computer modules, both analog and

-monitoring equipment, including: digital, for avariety of missile
**Impact prediction computer problems

*Aiming correction computer *Timing devices
*Pre-launch computers * Shipping and storage containers

Ground support equipment. Here pre-launch
computer undergoes final adjustment. Modular
techniques enabled this unit to be produced
and delivered in less than 6 months.



Drafting. One of Ford Instrument's many drafting departments, where Technicians perform final checks on stable platforms

topflight design draftsmen and technicians support research and de- for U. S. Army REDSTONE Missile in ultra-clean

velopment and also produce production drawings. assembly area.

~FORD INSTRUMENT
Extensive production and
laboratory equipment
implement engineering skill

Ford Instrument physical
facilities make it one of the largest
high-precision shops in the United
States, fully equipped to handle
every phase of development and
productionofcomplexmissile
systems. Initial studies, research,
development, design,prototype
construction and testing, final
quantity production andquality

controlare expeditedand
facilitated by the mosthmodern and
highly developedequipment

available for precision work.

Contracting agencies and
industries possessing requisite

security clearance are invited
topmakean on-the-spot
inspection ofFord Instrument

facilities.

Equaoril tst tan, bnt bFodIstrmenifohMay hudedstandd machpmentolafwf

tsownlabratry aciitesissedforconuctvwicharle shown hererevilabl atFodrnsru

ingbasc dif eror eserc.Tis ypeofuni ca mnutrfor missesplcins, aeusiweasawd

+i et of pc. Intls.

Equatorial test stand, built by Ford Instrument for Many hundred standard machine tools, a few of

its own laboratory facilities, is used for conduct- which are shown here, are available at FordlInstru-

ing basic drift error research.This type of unit can ment for missile applications, as well as a wide

also be built to contractor order. variety of special machine tools.
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Missile-borne tape programmers being Air-bearing gyro accelerometeris tested "Univac" computer is one of the general-purpose high-speedassembled. Continuous development in here in Ford designed and buil tspecial digital computers at Ford Instrument for engineering con-this field is under way at Ford. fixture. putations.

missile facilities
Typical of Ford Instrument Facilities:

*More than 30 laboratories for research, develop-
ment and design in electronics, hydraulics, mag-
netics, mechanics and nucleonics, including fully
equipped, ultra-clean gyro facilities.

* Advanced digital computing facilities with high-
speed general purpose computers, including a
Remington Rand "Univac." Ford Instrument
scientists also have access to computing facilities Giantcentrifugein
of the Remington Rand Univac Division. attain 60Gs. Complete stable platforms-aswell as com-

ponents-are tested in this unit.* An engineering shop, as large as many small
manufacturing concerns, staffed by expert
machinists and technicians, working under di-
rect engineering supervision. The company also
has fully staffed and equipped "short run" and O
prototype shops.

* Full production facilities-machine tools, shops,
finishing and inspection facilities-for large-
scale precision manufacture.

"A series of "clean rooms" for assembly of mis-
sile components. These rooms are dust-proof,
temperature and humidity controlled areas with
full environmentaltcontrol procedures.

"~ Complete, elaborate environmental and other
testfacilities. Vibration testing of missile component. Such tests duplicateinflight environments that components undergo when mis-

siles are fired.

A special machine isused tomill ireg- Technciangrinds gyropart toa length Engneering Shop. This shop makes breadboard models ancular internal contours by an "electrical wthin20 milionths of an inch-typical other experimental products,It has much specialized equip-discharge" method, with extreme di of tolerances beingmet inmissle work ment, eg., toroidal coil winders, lapping equipment, in addmensional accuracy. at Ford Instrument. tionto standard machine tools.



Over four decades

of exacting weer-
Navigation computers. Ford Instrument devel-

control systels ops and produces automatic navigation sys-
tems for both U.S. Air Force and U. S.Army
-for aircraft and surface vehicles.

FORD INSTRUMENT
related experience...

Ford Instrument Co. has been devoted to weapons control since
its inception, originally pioneering computers and other auto-
matic equipment for direction and control of naval gunfire.

Today, Ford Instrument develops and produces equipment of Special-purpose computers. Ford Instrument

wide variety for every branch of the armed forces and the computers are in wide use in all branches of

U. S. Atomic Energy Commission, both directly and as a sub-

contractor through major manufacturers. The illustrations
here give a small cross-section of the many hundreds of activi-
ties (other than missile) under way at Ford Instrument.

Ford Instrument welcomes inquiries from responsible con-
tracting agencies in government or industry. Liaison engineers
are available to discuss specialized requirements or to assist in
generation of requirements for any service.

Telemetering and radar systems. A variety of
projects at Ford Instrument range from "data-
link" and other high frequency techniques-
to radar intelligence interpretation and pre-
diction projects.
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Drone control. Battlefield surveillance aircraft Mission control systems. Latest results of op- Rocket and gunfire control. Ford Instrument

are remotely controlled by Ford Instrument erational research and linear programming has developed and produced a tremendous

system (radar, transmitting, computing and theory are implemented by Ford Instrument variety of fire control equipment for naval and

plotting equipment). techniques. land-based guns and rockets, as well as tor-
pedos and missiles.

DIVISION OF SPERRY RAND CORPORATION

31-10 Thomson Avenue, Long Island City 1, New York

Field Liaison Engineering Offices

DAYTON, OHIO * HUNTSVILLE, ALA. * LOS ANGELES, CALIF.

Ford Instrument Co. Ford Instrument Co. Ford Instrument Co.
29 West 4th St. Redstone Arsenal 260 South Beverly Dr.

Dayton, Ohio Huntsville, Ala. Beverly Hills, Calif. 0 i

A CREATIVE TEAM OF SCIENTIFIC, ENGINEERING AND PRODUCTION TALENT Nuclear development. Ford Instrument nu-
clear activities include reactor designs, instru-

PRINTED IN U S. A mentation, control systems (including studies
of digital techniques in reactor control) and
highly classified weapons projects.



THE SPACE AGE IN PERSPECTIVE

Exploration

of the Moon
DR. GERARD P. KUIPER

Director, Yerkes Observatory, University of Chicago

HY DO we aspire to space exploration?
Speaking as a scientist, I would think that
the first reason is because these things are

of value scientifically. We are adding basic knowl-
edge which can be applied in many ways to im-
prove our understanding of our environment.

There is a second reason which has assumed
very great importance, yet which is perhaps not
sufficiently realized within the United States. I
have just come from Russia, where this second
reason was enormously impressed upon me-the
reason of national prestige.

If one asked the simple people in Western
Europe, or the simple people in Russia, about
prestige, they might put it this way: The skies and
the heavens above have been considered tradition-
ally as the work of God. Thus penetrating the

"We are adding basic knowledge which can be heavens and putting a star between the stars is
applied . . . to improve our understanding of almost a God-like act. The Russians have under-

our environment." stood this very well and have announced that they
have placed among the stars the first new object
since the God of the Old Testament.

Now, we may not like such terms, but that is
the way the Russians present them. The impact of
Russian propaganda has been enormous, in Russia
and the rest of the world. National prestige is
something we should not overlook.
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SYSTEM
RELIABILITY
ASSURED

WITH MAGNETIC AMPLIFIERS, INC.

SOLID STATE DESIGN
Typical of the systems designed and developed by
Magnetic Amplifiers, Inc. is the Advanced Missile
Checkout Equipment shown in the illustration. The
equipment is an alignment and final checkout instru-
ment which performs complete static gains and
dynamic responses on the MACE AUTOPILOT with
an accuracy of better than ±.2%. Over 200 sepa-
rate tests are performed in sequence.
The success of this equipment for missile equipment
checkout, is due to its inherent reliability, human
engineering, functional flexibility, and simplicity of
operation with no maintenance.
In order to achieve a continuous link of Reliability
from design through production, Magnetic Ampli-
fiers, Inc. maintains a disciplined Quality Control
System.

MISSILE CHECKOUT EQUIPMENTS

STATIC PROGRAMMERS AND SEQUENCERS

STATIC POWER/LOGIC SWITCHING SYSTEM-

COUNT-DOWN EQUIPMF

Inquiries are invited concerning your requirements. Engineering
conferences at your or our facilities can be arranged. Write-call or wire

MAGNETIC AMPLIFIERSINC.
632 TINTON AVENUE 136 WASHINGTON STREET
NEW YORK 55, N. Y. EL SEGUNDO, CALIFORNIA
CYPRESS 2.6610 OREGON 8-2665



Surface of the noon as seen through a 100-inch telescope, showing the region of Ptolemy and Eratos-
thenes. Observation of the noon from earth is enlightening hut does not tell us all we need to know.

Before trying to carry out accurate experiments the ground to interpret the data which the Ex-
on the moon, we must certainly acquire all the plorer and other devices are sending back to us.
information we can from the ground, because Otherwise, we will have merely new data but no
trying to go so far away from the earth is not only new scientific understanding.
risky but is enormously expensive, and there are Notable advance has been made by balloonists.
bound to be many failures. Since the program is Very successful observations of the sun have been
terrifically expensive, we must do anything we can made from high-altitude balloons. Now, why can't
to make it more efficient. Thus, there must be a the same be done for the moon? The answer is
scientific program on the ground which prepares simple. The full moon is half a million times
for the time to come, for the work to come, just fainter than the sun. Therefore, exposure times
as it is necessary to have cosmic-ray physicists on must be a million times longer, and therefore it
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is very much more difficult to keep a telescope in exploration? I have some Russianliterature, with

a balloon stationary long enough to get a good some questions the Russians ask their audiences,

image. That is point one. whoever they may be.

Point two is that daytime conditions for ob- Question one: "Was the success of the first

serving the stars and the sun are far worse on the artificial satellite of the earth a matter of chance?"

ground than nighttime conditions because of the Then they give the answer themselves. I don't

heating caused by the sun itself. Therefore, you have to quote it.

have a double disadvantage, when you observe the The second question:

sun, of having poor daytime conditions and having "How do you explain the fact that the Soviet

an extremely bright source to work with when you Union was the first country to launch artificial

are up. The moon is faint and the other planets satellites?"

are faint and the nighttime conditions are good. That is a question which many people ask. I

So at the moment there is not yet any advantage think we should ask it ourselves, too.

to getting a telescope up in a balloon, unless tele- I have another pamphlet which I think I should

scopes of really enormous size could be carried quote:

up and kept stationary with a precision which is "We shall be glad to compete in peace with any

entirely unobtainable at the moment. We are still country and any system, firm in the assurance that

ground-based as far as such observations are con- the Socialist principles of economy will bring us

cerned. victory in that competition."

What have we been able to learn about the I believe that this observation represents the

moon from ground observation? Russian point of view. The Russian people are ap-

In addition to the straight looking at the surface, palled at the idea of war. It is moving to see how

one can make studies, make heat measurements, the people look upon war. They suffered terribly

and one can examine the polarization of the re- in the last World War, some twenty million of

flected light, plus a number of other things. All them were killed and a good part of their cities

the aspects taken together from ground observa- were destroyed. They have certainly no desire for

tions give a reasonably oblique picture of the a repetition.

moon, but there is no doubt at all that we would A great deal can be accomplished by inter-

like to know very much more, particularly about national cooperation to brush away the many,

the composition of the lunar material. many differences we have. Of course, economic

The moon has a low specific gravity, 3.3, about differences will remain, but I think we can do a

the same as that of basic rock. Very often the as- great deal through a program of exchange between

sumption has been made that the moon is just a the two countries on the largest possible scale.

piece of the earth's mantle, which reduced to low That doesn't mean that we shouldn't have any

pressure has the same specific gravity. But one military protection. We should, of course, but we

cannot really understand how a body like the must have people on the other side. It is surprising

moon could form without its share of metallic iron. that perhaps eighty percent of the Russian scien-

So the moon very likely does have an iron core, tists, maybe more, would jump at the opportunity

a small one like that of Mars, and must have a to make a visit to the United States. In fact, this

surface density less than its specific gravity of 3.3 problem is so serious to them that there is compe-

to compensate for its iron core. It is extremely tition among groups as to who will be the favored

important that we find out what it is, and I think people to be sent. We should realize how many

it is entirely possible that when you land instru- friends we have among the ordinary people on the

ment packages on the moon, you will find out other side.-END

what its composition is.
We must learn the oxygen ratio, and much other

data. A program of lunar exploration by means of

rockets is thoroughly worthwhile, very important. Dr. Kuiper was born in Holland and holds

Just think what problems we would have if we degrees from the University of Leyden. He came

could study the earth from very high up and to the US in 1933. In World War II he served as

couldn't touch it. We would certainly be in the a consultant to the Eighth Air Force. In 1947 he

dark. The moon is simpler than the earth; it became director of both Yerkes and McDonald

doesn't have water or atmosphere. Even so, we Observatories, and in addition in August 1957

cannot learn all we want from ground observation. he became Chairman of the University of Chi-

What is the Russian attitude toward space cago's Department of Astronomy.
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There are no
road. signs to
guide you
to SAIUIN
. . . but wherever you rocket in space the
AChiever can steer an accurate course.
Before long some of America's best scientific and engi-
neering brains will find a way to equip a human visitor to
withstand the rigors of a landing on a planet.
And very soon they will design a space ship that can "go
the distance.
But, right now you could travel those vast distances
without consulting anyone or anything for directions along
the way. AC has researched, developed and produced
the AChiever-an inertial guidance system perfectly
capable of making the trip.
The AChiever can steer a round-trip course, all by itself,
without points of reference other than launch point and
destination. What's more, no in-flight checks of any kind
are needed. This AChiever system has already proved its
capabilities in some of America's leading missiles.
For projects of this nature, AC has gathered together a
special staff of noted scientists whose sole function is to
find solutions to top-priority problems of travel in outer
space. These men are now at work on the host of problems
that must be solved before our dreams of space travel
can become a practical reality.
You can look to AC research for new developments for
the space age. They fit into AC's new pattern of electronic
leadership.

If you are a scientist or engineer capable of making a
contribution to AC's advanced research and development
program-and are not now a member of our armed forces
-write or phone R. E. Allen of AC in Milwaukee. There
may be a place in this vital program for you.

AA

Tooo AC produces ACever inerrto/ guidnce sserms for three of the leadingweapons in this country's missile arsenal-Mace, Regulus I and Thor.

AC SPARK PLUG THE ELECTRONICS DIVISION OF GENERAL MOTORS



THE SPACE AGE IN PERSPECTIVE

I ti 1 IT A FORUM

The significant task of preparing main for his greatest adventure, flight into

space, is in the hands of experts, men like the members of the panel which follows.
The panel chairman, Brig. Gen. Don Flickinger, is Director of Life Sciences in

USAF's Air Research and Development Command, and in that role supervises

much of the Air Force's aeromedical planning for spaceflight. His present assign-

ment caps a long medical career which started with his receipt of a physician's

degree in 1933. Lt. Col. Rufus R. Hessberg is Chief of the world-famous Aero-

medical Field Laboratory at Holloman AFB, N.M., site of some of the earliest

experimental studies in space medicine. Fellow-panelist, Dr. Paul P. Webb is

Chief, EnvironmentSection, WrightAero Medical Laboratory, Wright-Patterson

AFB, Ohio, and in that post, is arecognized authority onproblems ofproviding

safe environments in projected spaceflight. Capt. Clyde H. Kratochvil is Chief of Brig. Gen.

the Department of Physiology and Biophysics, School of Aviation Medicine, Ran- Don Flickinger

dolph AFB, Tex., and an expert in instrumentation. His colleague at Randolph,

and Director of Research at SAM, Dr. Pickering, is noted in the nuclear field.

GENERAL FLICKINGER: As far as the medical

problems of man in space are concerned, it

doesn't really make any difference whether we

are talking about a man in space looking through Lt. Col.

a telescope or one up there on a military mission. Rufus R. Hessberg

But I do think that we must learn a lot more

about space before we can make a decision and

a commitment as to man's total usefulness in

space.
We who have been working in Air Force

medical R&D areas for the past ten to twelve WOULD like to shed a little optimism on this

years and have been thinking and working on entire subject from the human factors re-

man-in-space problems for a long time believe search standpoint. Dr. Turkevich has told us

we are prepared to support the total effort of the about the challenge of Soviet science. Others have

national space program as Dr. Dryden has so compared our capabilities with those of the Rus-

ably described it. sians. I am not going to try to make any com-

We would like to feel that we are prepared to parisons. But I do feel that we are at least abreast

support this completely on our end and at the of the Russians in getting a man into space.

same time be prepared as good soldiers to be A year ago, in the month of October, General

able to provide an effective military component Flickinger called together a small group in Balti-

if it appears necessary. more to discuss the state of the art in human

To open the discussion of man in space, our factors research. Not engineering, but strictly

first panel member, who will talk about weight- human factors type of research-physiology, ps\-

lessness, is Colonel Hessberg. chology, aviation medicine.

110 SPACE DIGEST .101 EUBER 1958



Thisgroupsaid,amongotherthings: just love it. They will ride it until you tell them
"We can send a man out into space now for to get off. There are others who wouldn't get on

two hours, a trip once around the earth. There a roller coaster for love or money.
would be some calculated risk involved but our As far as performance in weightlessness is con-
current research and development with adequate cerned, we have run short tests giving a man a
support will reduce these risks to acceptable pencil and having him hit a target while he was
levels." in the trajectory of weightlessness or subgravity

Why could this group a year ago make a state- state. We have found that in one or two tries the
ment that we could send a man out into space fellow finally hits the target. He overshoots at
for two hours, at least once around the earth? first because his arm doesn't weigh anything and
They could, because, as far back as 1952, people he is used to resisting the force of one G. But he
like Dr. Jim Henry, who was then at the Aero reduces this to less than one, and his arm feels
Medical Lab at Wright Field with his coworkers, right. After one or two tries, he is right on the
Dr. Edward Ballinger and Col. David Simons, money.
then a captain, used the Aerobee rocket to send The one thing we don't know about is the long-
animals thirty-five miles, or just above that, out term exposure of the metabolic system, whether
into space to study accelerations and weightless- man's muscles and bones would waste away with-
ness. That was six years ago, not last year or the out exercise.
year before. They were studying weightlessness In terms of eating and drinking, a man can
and rocket accelerations that far back, and, as perform with no trouble under zero-G conditions
you know, they recovered these animals alive. -as long as his aim is good. If food is served
One of those monkeys is still in the National Zoo in packages of bite-sized pieces so you can intro-
in Washington. You can go down and ask him duce the pieces into the mouth, and have no
about his trip. problems once the food or liquid is in your

Again,in1954and'55PrestonThomas,the mouth, you are the master of the situation.
English mathematician, and Jim Henry exposed Another factor that concerns us when man
men in the semi-supine position to three-stage does come back from an orbital spaceflight and
rocket accelerations which Preston Thomas has been in the weightless state or the zero-G
worked out theoretically as the accelerations re- or subgravity state for extended periods of time
quired to boost man into actual orbital flight. is, will he be affected so as to change all the
Man has withstood this in a semi-supine position; things we have said today about reentry accelera-
he has withstood it now in a sitting-leaning for- tions? We have duplicated on the human centri-
ward position. fuge the accelerations needed to get man out of

The statement I read a minute ago said that orbit and back from orbit, but now we may have
there were some calculated risks. I would like to to lower some of these figures if the man is going
point out two of them right now. One is actually to react to G stresses as we have seen in tests.
the subgravity state. We live on the earth under
one G. If we add acceleration, we increase this GENERAL FLICKINGER: Now, a discussion of
to two, three, five, eight Gs, whatever the factors the provision of a habitable atmosphere in a
happen to be. vacuum of space, by Dr. Paul Webb.

If we reduce this to less than one G, we are
in a subgravity state, commonly referred to as
weightlessness. This is a problem we hear a lot
about.

We know a little about weightlessness. We Dr.
know it isn't a great big monster out there wait- Paul
ing to grab us in space. We can put this out of Webb
our minds. We know that man has been exposed
to it for short periods of time. By "short," I
mean in the neighborhood of twenty-five or fifty
or sixty seconds. Men who have been exposed for EALED and isolated spaces with artificial
these short periods of time do not react violently S gaseous atmospheres for man have been used
or anything else. Most of them enjoy it. It is in submarines, in balloon gondolas, and ex-
similar to riding a roller coaster. Some people perimental chambers in the laboratory. Tomor-
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row's space vehicles will also require a proper The unusual external conditions under Nhici

gaseous environment for man. the space vehicle will operate include a number of

The artificial atmosphere for a space vehicle things which dictate the type of equipment needed.

differs from earlier experience in several important The low-gravity conditions calls for circulating

ways. A whole new array of techniques and equip- blowers, for new kinds of coolers and heat ex-

ment will be needed. These and the new ap- changers, and for a special design for liquefied gas

proaches they call for, will be discussed here. converters, if they are used. The absence of air

Let us begin by examining the functions to be around the vehicle means that we are working with

served by an isolated atmosphere. Then we shall heat loss and heat gain purely through radiant

list some unusual external conditions, which pathways, except for relatively brief periods when

strongly influence the choice of method, and finally a stored heat sink may be expended, or the ther-

we will show by example what sorts of machinery mal mass of the vehicle drawn upon. The balance

are needed for flights of different durations. between losing the heat generated within the iso-

The functions of an artificial atmosphere are lated atmosphere, preventing too much gain from

first of all respiratory. Of most immediate im- solar radiation, and excessive loss of heat to the

portance is the supply of oxygen to the lungs; void of space is an interesting problem.

related to this is the need to remove from the In some ways the vacuum of space will be use-

atmosphere the carbon dioxide man produces. ful, for it can readily receive wastes, and its pres-

Traditionally also we include in respiratory func- ence may be used to "purge" spent chemicals used

tions the need for maintaining a certain minimal for conditioning the artificial atmosphere. Of

gas pressure around the man. There may also be course, one most important limit is set by the need

a need to keep a certain amount of nitrogen pres- to conserve weight, space, and power on board the

ent for flights of extended duration. vehicle. First vehicles impose most serious restric-

The additional functions of an atmosphere are tion on what equipment can be used-there is not

no less critical, even if failure to meet them causes the space and weight available to use submarine-

trouble less suddenly than does failure to meet type equipment, and no large power source on

respiratory needs. Our atmosphere must remove board to draw from. Later vehicles should provide

the heat and water vapor constantly produced from more leeway, and this will be needed for the

the man, or thermal imbalance develops and may equipment which must support man for weeks.

bring death. The atmosphere must be circulated The relation between equipment and time of

past the man and through the reconditioning equip- flight is a very important feature of future artificial

ment. Remember that there is no convection in a atmospheres. We can illustrate this with some ex-

low-gravity field, and air would stagnate if not amples. For a mission which will last months and

forcibly directed. years, a completely self-sufficient closed ecological

The atmosphere must also handle odors and system is needed-probably some derivative of

various other waste products from the man, and today's research in algae. But that is a complex

here we are not yet sure of all the problems which solution which we will not need for a long time.

will come in long-duration flights. We do know The opposite extreme is the equipment needed

that many volatile substances escape from skin for a flight lasting a few hours. At the Aero Medi-

and lungs, in small amounts, and if they build up cal Laboratory we have developed a rather simple

in a sealed space over a long enough time they are and quite compact apparatus for supplying a man

first irritating, and then toxic. The important thing in a sealed pressure suit, or else a small sealed

to realize is that there is no way to "open the win- cabin, for twelve hours. This device measures

dow" to let out unwanted components such as about two feet by two feet by eight inches and

carbon dioxide, water, and toxic vapors. Here on weighs about fifty pounds. It contains the oxygen

earth our vast ocean of air dilutes and carries and pressure needed for life in a vacuum; it re-

away these things automatically. Further, on earth moves carbon dioxide, ventilates the man, and

there are complex recycling mechanisms involving carries off his heat and water vapor. It also pro-

man, plants, bacteria, soils, and energy from the vides enough cooling to keep the man in good

sun. When man goes into space, we must be ready physiological condition during periods of rather

to supply him with all the many services which we high external heat.

take for granted on earth. Recently two systems have been designed to
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Yes, many of us perhaps, and in the foreseeable future. . . maybe tomorrow

. maybe next month. But certainly moon travel, unmanned at first, then

complete with men and complex scientific equipment, will tell us more about

the Universe and the laws of nature which govern our existence. - - The

same resources and technological skill . . . greatly augmented by the now

vital aeronautical, astronautical, and atomic brain-power which Republic has

developed over more than a quarter century. . . are now concentrating on

solutions to every problem . . . designed to strengthen the Free World which

we insist must and will live.

TESTED BY TIME... POISED FOR THE FUTURE
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support a man for forty-eight hours. They are satellite. So, as biological scientists, we must out-
direct descendants of the development I have men- line what we want measured and why we want it
tioned. The interesting thing is that in between this measured, and we must establish an order of
short-term system and the ultimate solution of the priority. Two types of measurements can be and
biological closed ecology there are many different have to be made. These are the environmental
systems to be designed. Our present systems get measurements, and measurements from the man
heavier and heavier with time because of the or animal.
stored oxygen and water, and because of the non- Onasmallanimalsuchasamouse,wemay
renewing chemical absorbers used for removing havetoleanprimarilyonenvironmentaldata.
carbon dioxide. If a system is designed for ten or It is a little bit of a problem to tie an animal up
twenty man-days, water must be conserved and with a bunch of wires. This can be done in a
recycled, and a way found to dump carbon dioxide conventional laboratory, but you have to visualize
into space. Flights involving more man-days will this animal or a man, for that matter, being fired
need to conserve oxygen by recycling at least some off where you can't get your hands on him,carbon dioxide back into oxygen. Nutrients in de- where you can't readjust anything, where you
hydrated form can be stored rather cheaply, but can't correct anything. Once your subject is
eventually even these will have to be recycled, and placed into orbit, everything has to go right the
this leads to the ultimate biological solution. firsttime.

In conclusion, I would say that extension of to- If you confine a mouse where he can't turn
day's techniques will allow support of manned around, the mouse panics. He has to have roomspaceflight for flights lasting days and weeks. The tomoveabout.Soflexibleleads,oranythinglike
special problems of longer flights will require that, are out of the question. Mice will chew their
ingenious solutions, but there is every reason to way through anything, or they will hang them-
believeweshallhavesolutionsingoodtime. selves in the wires. Such approaches are out. We

have to develop new approaches to this type of
GENERAL FLICKINGER: Surveillanceofman's problem. Of course, on larger animals, we do

performance capability, or medical instrumenta- hope to get information successfully direct from
tion in spaceflight, is one of the key areas of thesubject.
manned spaceflight. Dr. Kratochvil will discuss Environmentalmeasurementswewanttoct
Medical Instrumentation in Spaceflight. include:temperature,totalpressure,carbondiox-

ide, partial pressures, and acceleration profile. We
assume we will get temperature data from the
aeronautical engineers also on these vehicles.
Relative humidity is desirable but not a manda-
tory measure.

Clyde H. From the subject, we want to get blood pres-

Kratochvil sure, heart rate, pulse (which would come from
the heart rate), the electrocardiogram, and per-
haps an electroencephalogram.

We should also like to measure our oxygen in-
take and output.

T HE weight and complexity of the average Part of the X-15 program, of course, is devoted
piece of medical lab. equipment precludes to studying the physiological responses of man.
its use, at least in early space vehicles. We have an on-going instrumentation program in

This means we have to design new instruments. cooperation with the Aero Medical Lab at Wright
This is our number one problem. Field to instrument the X-15 to find out just what

Number two, those of us who are biological happens to the man.
scientists are not allowed the luxury of asking We have developed a couple of instruments
the engineer to give a measurement on just about which may be of interest to you. We have an
every bodily function that goes on. In the labora- oxygen censor, about the size of the ordinary
tory on earth, if we are studying blood, we can checker. This replaces a machine about half the
say: "Let's study urine, too," because it doesn't size of a podium, certainly a suitable saving in
take much more effort to do so. But this is not weight and space. This device, we hope, will work
going to be true in the space vehicle or in a for carbon dioxide too.
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We have developed a respiratory flowmeter from reports of certain other laboratory experi-

which will tell us how much a man will breathe ences.
in terms of liters per minute. In your October AIR FORCE Magazine there is

We have an automatic blood-pressure device an interesting article ["Cosmic Radiation-How

which works. We don't need a doctor to pump Much of a Barrier?"] that suggests pinpoints of

up the cuff and deflate it. So far, we are rather concern on radiation. From the Japanese we

satisfied with the progress we have made in this found out that there is a suggestion that there

field. will be an increased incident of leukemia. There

Another thing we would like, of course, is tele- may be a shortening of lifespan. There is a possi-

vision to watch the man. However, television bility there will be a temporary sterility, and

transmitting equipment is very heavy, and right there are some suggestions concerning genetic

now it does not look too practical for early satel- effects. It has been our job to endeavor to place

lite or spaceflights. dose parameters on these biological effects.
We feel radiation will be encountered in our

GENERAL FLICKINGER: Colonel Pickering has extraterrestrial environment, and we hope to bet-

the very interesting topic of The Significance of ter understand the mechanism of radiation dam-

Cosmic Radiation to Manned Space Travel. I age. In so doing, perhaps we can better prepare

think I should say before he starts to talk that we the individuals who will be exposed in these

do not in any way, shape, or form know the exact environments. And perhaps we can choose safe

answers to what biologic effects are contained in dosages for these individuals.
space radiation. There is a certain amount of

work that has been done by both ourselves and GENERAL FLICKINGER: Let me briefly sum-

the universities, as regards both short- and long- marizewhatwehavetriedtosayabouttheman-
term effects of heavy primaries. These compose in-space situation.

only a small percentage of the total space radi- We in the Air Force feel that before the first

ation. For what we can say about biological step of man into space in a modest circular ter-

effects-Colonel Pickering. restrial orbit-something in the neighborhood of
150 to 200 nautical miles in altitude, for short

duration of twenty-four or thirty-six hours-the
principles behind our studies can provide avail-
able engineering solutions.

The heavy band of ionizing radiation found by
John E. Explorer IV, as I understand it, doesn't begin to
Pickering build up until you are up to about 600 miles.

Again, we think the normal extension of a state

of engineering art in terms of the ability to pack-
age lightweight, life-supporting components, will

W ITH the advent of the A-bomb we became allow us, without any other considerations of

extremely interested in ionizing radiation. depth of space penetration, within a period of

That interest still exists. Our interest in two or three years, to extend our time of keeping

radiation stems from the fact that ionizing radi- man in a space environment to perhaps some-

ation has the ability to penetrate matter. It has thing in the neighborhood of a couple of weeks.

the ability to penetrate biological tissue, to pro- As we look beyond that into true ecological

duce biological damage in certain instances to systems with complete reconversion and complete

cause sickness, and, in sufficiently large doses, energy utilization, which would be required for

even death. trips to Mars, this seems to us (again entirely

I am going to speak about information that apart from the business of traversing this poten-

came from the bombing of Hiroshima and Naga- tially very dangerous radiation layer) a very

saki, information that is available from accidental large step. We feel that it is in such long-term

exposures to humans in industry, from reports on studies for completely closed ecological systems

individuals in the Marshall Islands area who that the armed services must join with the civilian

were exposed to radioactive fallout, information and industrial counterparts for an aggressive, well-

on persons who have been treated with thera- thought-out, long-range plan to utilize the life

peutic radiation in the treatment of cancer, and sciences' part of our man-in-space program.-END
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America is awake to the urgent need for
the combined efforts of science, engineer-
ing and industry to back up the military
in leading the way to lasting peace.

At Westinghouse Air Arm, scientists and
engineers. .,.with morethan 20years of
airborne electronics experience behind
them .. are working NOW onthesead-
vanced concepts and systems:

Space Navigation Space Communication
Space Flight Control Space Guidance
Space Armament Space Reconnaissance

For information on Air Arm's Space Sys-
tems Engineering Group, write: Air Arm
Division, Westinghouse Electric Corpora-
tion, P.O. Box 746, Baltimore 3, Mary-
land, or contact your nearest Air Arm
representative. J-86ooo

We sting house
DIVISION
BALTI MORE



Jack:
Since this ad was prepared,

Raytheon tubes have been 
selected

for six more missiles: Arnm's

iacrose 7Mgrtin) and Sergeant

(Sperry Rand); Navy's Tartar

(Bureau of Ordnance), Regulus 
I

and Regulus II (Chance Vought);
Air Force's Thor (Douglas).

U

A
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I k
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36

2 3 7 10 MAJOR U. S. MISSILES

RELY ON RAYTHEON TUBES
1. Nike Ajax. Army. Ground-to-air. Prime con-

tractor: Western Electric.
2.Sidewinder.Navy.Air-to-air. Primecontrac Crushing acceleration and searing heat must be endured by the

tors: Philco; GeneralElectric. electronic tubes in guided missiles. Even under these grueling

.Terrier. Navy.surface-to-air.Primecontrac- conditions, tiny Raytheon tubes produce guidance impulses

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

5.SparrO Ill.Navy. Air-to-air. Prime contrac- manufacturingandtestingtechniques.
tor: Raytheon.mauatrnantetntchies

.Taos. Navy. Surface-to-air. Prime contrac- ThechoiceofRaytheonReliablesub-
tor: Bendix. Tecoc fRyho eibesb

7. Hawk. Army and Marine Corps. Ground-to- miniature tubes for use in these 10

air. Prime contractor: Raytheon..NaikeHercules. Army.Ground-to-air. Prime missiles is another example of how the
contractor: Western Electric. 31,000 men and women of Raytheon are

9. Hn.iFr Air to contributing to the nation's security. Excellence In Electronics

10.Corporal. Army. Ground-to-ground. Prime
contractors: Firestone; Gilfillan. RAYTHEON MANUFACTURING COMPANY, Waltham. Mass.
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The 'fure i/ll note that space travelers divide
their trips into three phases-the going, the
coming back, and the returned. The followiig,
pictorial account depicts the experiences of
space traveler, Colonel George Meyers . . .
Returned.
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"George Meyers. . . . You old scoundrel! Where've "ilOn ie moon

you been hiding out this past year?"

00 0

I

"But, Georgie honev, I'in married now . ..'"HeMom, look what I found in

didil you -ei Inv later uncle George ! flu hay!'
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"So, actually it would take 4
years to travel from our sun it
Proxima Centauri, which is thc
star closest to our solar system.
Now, of course, this is travelinw
at 186,000 miles per second
since this star is 25,000,000,-
000,000 miles away, and

~O

00

... and in conclusion, gentlemen, I think it's a nice place
to visit but I certainly wouldn't want to live there!"
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BIOSATELLITES

BY ERIC BURGESS
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L iiUL li instrumented space-probe ve- this example: If the reentering body \\cihs about
hicles such as Pioneer sent toward the fifty pounds it will possess as much energy as amoon by the Air Force will be invalu- transatlantic liner moving at thirty knots. The
able in the gathering of extraterrestrial energy can be conveniently lost only as heat, andinformation, particularly cosmic-ray intensity, the process has to take place with a minimum

man's own venture into space continues to de- heat input into the returning satellite. Once allpend just as heavily on data learned from a much this careful balance is assumed, the life capsule
older Air Force program-the firing into space must be further decelerated so that it can landof animal-carrying vehicles-or, in the "trade safely with minimum impact.
term," biosatellites. The most severe problems are experienced

To the free world's embarrassment, the biggest during the second phase of reentry, during thatbiosatellite yet has been a Russian one, the Laika- part of the descent when the tremendous energy
carrying Sputnik II, but its proof that an organ- of the vehicle must be dissipated without raising
ism could survive the shocks of blastoff and the interior to intolerable temperatures and with-
orbital flight merely bore out what Air Force out destroying its structure and cargo by exces-
researchers had seen for years in experiments at sive rates of deceleration.
places like Holloman AFB, N.M., where mice Both heating and deceleration appear to be
and monkeys had been launched up to heights most easily limited by the use of drag devices.
of 236,000 feet as far back as 1951. Already the ability of properly designed units to

Those experiments on the New Mexican sands, withstand a reentry into the atmosphere has been
which included the concurrent development of demonstrated by the recovery of nose cones of
recovery techniques allowing the mice and mon- modified military vehicles. Actually, the reentry
keys to come "home" safely for examination, are problem of a returning biosatellite could be less
bearing fruit now as the Air Force nears the day than that of a ballistic missile. This is due to the
of the monumental X-15 flight to the very fringes fact that although its velocity is greater, its re-
of the atmosphere-the project that will lead the entry path is more nearly tangential to the atmos-
true orbital, manned flight and the manned space phere. Moreover, its loss of energy happens at
station that could follow. high altitudes in the low-density regions of the

This early work is being continued with larger atmosphere. Some researchers have suggested
rocket vehicles. Attempts using the Thor/Van- that if high-deceleration forces can be tolerated,guard combination (Thor-Able) have been made the reentry could be effected by using large drag
to send a living payload consisting of a small areas at high altitudes to minimize aerodynamic
animal-a mouse-to extreme altitude and at heating.
extreme velocity and to recover it safely through But to keep the deceleration within the limits
reentry techniques. Eventually, Air Force rockets of human endurance, the reentry path must not
will carry a small animal into space at speeds dip more than two degrees below horizontal.
approaching satellite velocity and will return it Even lower accelerations are possible if the drag
safely to earth for recovery. Since the prime pur- area can be varied during the reentry. This might
pose of such experiments is to ensure survival be achieved by varying the physical dimensions
during reentry, mice are used in preference to of a drag canopy or by changing the field intensity
other animals, such as monkeys, because of their of an electromagnetic drag device.
acceleration resistance. As reentry techniques are Where large areas are needed for drag pur-
improved, larger animals, more similar to man, poses the most suitable device seems to be the
will be flown. parachute. Unfortunately, the most commonly-

Recovery is vital; what are its problems? used parachute materials, including nylon, cannot
First, the biosatellite must be lowered from a withstand the aerodynamic heating of reentry.

high-altitude permanent or semipermanent orbit Sheet metal or Fiberglas cloth are suitable from
to an altitude at which the effects of the earth's the standpoint of strength at high temperatures,
atmosphere become important. This maneuver is but they are hard to pack compactly.
most easily accomplished through the use of retro- Some proposals for reentry have suggested the
rockets. Then the returning life compartment has use of lifting surfaces. These, however, lengthen
to reenter through the atmosphere, during which the path and increase the total heat input. But
phase it must dissipate a considerable portion of such an approach has the advantage of reducine
its kinetic energy. This is no mean task. Consider the peak acceleration and peak heat input.
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For the final stage of reentry, during which suits. Although unconsciousness will result from
the vehicle has to be slowed sufficiently for a safe the decompression, recovery without ill effects
landing, conventional parachute devices would will take place. For this kind of safety, the crew
probably be suitable. members of early manned space vehicles will

Once the landing has been safely made, the accordingly have to wear spacesuits at all times.
problem is to find the life capsule-with its Preferably these spacesuits would have pressure-
mouse or monkey-over a wide expanse of ter- operated switches automatically closing the face
rain or ocean. Satellites are more easily located plate if pressure were lost in the surrounding
at sea than over land, and live passengers stand cabin.
a better chance of survival by impact with water Although early results of the Explorer satel-
than with a land mass. Unfortunately, a safe re- lite experiments have indicated that meteorites
entry from a satellite orbit makes it necessary for do not present as great a hazard as formerly be-
the angle of dip into the atmosphere to be small. lieved, meteorite punctures could be serious. If,
A long reentry path results, and it becomes diffi- for example, a high-pressure gas bottle of oxygen
cult to pinpoint the landing area. Making a were penetrated, the puncture could lead to ex-
steeper angle of descent improves the chances of plosion or fire. High-pressure gases will doubt-
quick recovery but brings high peak loads of less be required in manned space vehicles, and
heat input and deceleration. it has been suggested that Fiberglas bottles be

used to resist fire and provide shatterproof con-
tainers.

Even in the historical experiments at Hollo- At one recent scientific meeting, one researcher
man, where mice and monkeys were sent aloft suggested a program for space biological experi-
in Aerobee and other rockets, this problem of ments to be split into three specific tasks-first,
recovery had to be met. Another point-it is not requirements for creating a proper environment
always appreciated that rocketing animals have for human survival must be determined; second,
to survive in a simulated environment for much that environment must be maintained in a space
longer periods than their actual flight time. They vehicle; and, third, the environment, once estab-
have to be ready inside their pressurized com- lished, must be controlled. In other words, the
partment during the countdown and again after objective of a program of space biology must
landing until the recovery crews can reach them. not be to find out what happens to man when he
In extreme cases the animals could be in their is exposed to space conditions but to create an
controlled environment for several days. environment in which humans can survive and

There are other, newer problems which will operate efficiently. Men in space must be able
be met when the space capsules are carried en- to use all their senses; they cannot be compro-
tirely beyond the appreciable atmosphere. One mised to make up for deficiencies in engineering
such stumbling block is the potential danger of techniques.
meteoroids penetrating pressurized cabins and What will man's value in space be? He will
causing rapid decompression. be able to apply all his immense background

The main hazard in decompression is oxygen of knowledge and experience to the interpreta-
starvation. Damage to the lungs need not be tion of events which can never be foreseen by
fatal provided air passages are not obstructed, the designers of instrumentations. He will make

and the expansion effects of gases within the decisions, something which a machine cannot

body, and the boiling of body fluids can be toler- do. If he decides a particular phenomenon is in-

ated. It has been ascertained that animals exposed teresting he will investigate it. Instruments can

to near-vacuum conditions of 30-mm mercury only blindly record what they have been told to

pressure can recover without ill effects providing record.
they are not left under those conditions for more A good example is a planetary-probe opera-
than about ninety seconds. Exposure for longer tion. While a rocket vehicle dispatched to Mars

than two minutes is invariably fatal. might be instrumented to gather certain data

Design of manned satellites must accordingly which we at present feel might be of interest,
ensure that any rapid decompression is automati- how much more valuable would it be to have a

cally followed by recompression. This may not man circling Mars, able to decide-on the spot-
be possible for the whole life capsule and would what is or is not useful and interesting data to

probably be accomplished by individual space- gather. Moreover such an individual would be
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able to vary the progress of an experiment in akin to Antarctic assignments than to test flights.

space to suit the conditions found and to take Long tours in space vehicles will be a way of life.
advantage of his on-the-spot interpretation of It will be necessary for the spaceship candidates

observations. to make the decisions to lead that life.
The main reason then for any biosatellite ex- The earliest spaceflights will necessarily be of

periment is to advance the time when man him- short duration. Later, satellite orbits for only a
self can be sent into space. Ignoring philosophi- week, or perhaps a month, might be contem-

cal reasons-and some of these are very compel- plated. And, early biosatellites, developed from
ling-man must go into space because he is high-speed aircraft and large ballistic missiles,

needed there to made decisions. Moreover, he is will probably be recoverable spherical vehicles.
a compact and versatile package of observing But for more ambitious space missions, it is

instruments with computer facilities. But for a possible that crews will have to be selected at a

man to serve his purpose in decision making he much earlier age than now. Because of the limita-

must be packaged in a suitable environment, one tion on the number of crew members that can

which will enable him not only to function but to be carried on any mission. each individual will

function efficiently. He must not labor under ex- have to be multi-talented and have cross-disci-

cessive physical stress or mental strain. The pro- plinary training. Also. certain individuals might

vision of a suitable environment calls for tre- be chosen for lone missions while an entirely

mendous ingenuity on the part of engineers. It different type of individual would be needed to

is important that the man-machine complex be form part of a group of several people.
optimized to avoid weightlessness if possible, dan- Involved selection and training programs will

gerous radiation, emotional stress, fear of destruc- undoubtedly be necessary. Men will have to be
tion by meteorites, etc. There must be the as- tested for resistance to acceleration. heat toler-

surance of adequate means of survival. ance, for swift reaction in emergency under low

There have been schools othought that have pressures. In addition to physical tests they will

suggested that proposals for spaceflight pamper have to show their resistance to stress isolation

man too much in trying to give him all modern and to emergencies. They will have to be capa-

conveniences in the first space vehicles. It is ble of applying self-medication and firm emo-

argued that the early adventurers, the explorers tional control.
who opened new continents on earth, had no A training program will follow selection and

comforts. The early aviators, too. had to battle will consist of an extension of the selection pro-

the elements, often suffering grave physical dis- gram using extensive simulation techniques with

comforts. But spaceflight is different from these intensive schooling in selected areas of space

earlier achievements which took place in what technology. During the last few weeks prior to a

can almost be termed a natural human environ- launching they would be isolated to prevent con-

ment. Man could survive. In space, conditions tact with disease carriers. Training requirements

are very different. Man is not in a natural would be extremely rigorous, designed to simu-

environment. Everything is against him. The late all conditions likely to be encountered in

slightest failure of the man-machine system can space. As soon as the mission begins, all the crew

lead to his destruction. Accordingly, in space- must be ready and trained for any emergency.

flight man must not have the physical or mental Not homo superior but homo astronautics will

distraction of an inadequate environment. be tomorrow's spaceman. successor to the mice,

The selection of biosatellite crews is also monkeys, and dogs which are taking today's rides

fraught with difliculties, even greater than the in biosatellites.-END

selection of men for the highly specialized crews A

of modern military aircraft. Early space vehicles

must be designed so that crews require a mini-

mum of adaptation. Early biosatellites will be as About the Author

cluttered with equipment as a modern jet fighter. Eric Burgess is the author of numerous technical

They will also be out in space for extremely short books on rockets and space. His Frontier to Space

periods of time, and there may be considerable was recently reprinted in Russia without his con-

hardships and lack of personal convenience. They sent. A native of Great Britain, he now lives in

will be somewhat analogous to aircraft test California where he is a scientific writer and

flights. But deep inroads into space will not be technician for Telecomputing Corporation, Van

made in this way. Space missions will be more Nuys. He is an American Rocket Societ nember.
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At 6:30 a.m., October 8, Man High ARDC's Wright Air Development
III, a three-million-cubic-foot balloon Center has displayed a prototype
and nine-by-three-foot sealed capsule, model of a unit to test space recon-
ascended from the AF Missile Devel- naissance camera systems under simu-
opment Center at Holloman AFB, lated spaceflight conditions (see cut).
N.M., to an altitude of 99,600 feet. Called "Rock 'n Roll" by its inventor,
The balloon's pilot, Lt. Clifton Mc- James C. Haley, the system is de-
Clure, twenty-five, had been sealed into signed for photographic camera sys-
the capsule at 1:30 that morning, so tems, but will be adapted for use with
that the nitrogen could be decreased electronic and infrared systems of
and the oxygen and helium increased aerial reconnaissance. A production
to avoid the rapid decompression model, scheduled for completion by
known as the "bends." Rising quickly, early 1960, will permit simulation of
the balloon, designed and developed altitudes up to 100 miles, and of
by Winzen Research Inc., soared to ground haze and radio transmission
its zenith within three hours, but the interference, and will include televi-
capsule's heat and humidity rose to sion monitoring, provisions for the
an extreme degree, and Lieutenant future addition of detrimental factors
McClure was advised by AFMDC of spaceflight, and data-logging and
Aeromedical Field Laboratory to re- data-reduction facilities-in effect. sim-
turn to the ground. Despite premature Known as "Haley's Comet," or "Rock ultaneous static and flight testing.
termination of the flight, Air Force 'n Roll, Mark I," this dynamic ana-
scientists were provided with a wealth lyzer is the invention of James C. The General Assembly of the Inter-
of information on the fringe of outer Haley, shown pointing to the outside national Council of Scientific Unions,
space. collimeter shutter. sponsor of the International Geophys-

Man High III was a continuation of
the experiments in which Capt. Joe
Kittinger rode to 96,000 feet in June
1957, and Lt. Col. David Simons rode
to 102,000 feet in August 1957, and
stayed for thirty-two hours.

On behalf of Space Education Foun- The Air Force's third Mlan High balloon flight to the stratosphere ended on
dation, Gill Robb Wilson, left, accepts October 8, 1958, about twelve hours short of its goal to remain aloft at approxi-
Ex-Cell-O Corp. check for $1,000 mately 100,000 feet for a twenty-four-hour period. At left, the huge polyethylene
from CAP's Col. Edwin Simenson. balloon climbs into space. At right, its sealed-in pilot, Lt. Clifton M. McClure, III.
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Is it possible to build a M AN ? SPACE LLVES CONTINUED

ical Year, met in Washington on Oc-
tober 3. The council formed a fifteen-"Theoretically, yes," said the scientist. "Or a man global scientific committee, to be

reasonably remarkable imitation- akind of known as the Committee on Space
reasnal Research, COSPAR. Its chief task willmechanical analogue. Call it a habit machine, be to develop a plan for coordinating

a mechanism operating according to the laws space research and exchanging infor-
mation on a global scale, and to pr-oftheconditionedreflex." 
sent its views to the general assemb|
within a year. The council embrace-You mean that you could actually build a me- thirteen international groups of sci-chanical mind? One that would exhibit emotions entists, ranging from astronomers to

-such as love, fear, anger, loyalty? biologists, and forty-three national
academies or similar scientific bodies.'We're doing something like that now in advanced Dr. Lloyd Berkner, president of the

missile development,"thescientistreplied."Ina council, is chairman of the Space
missil de, t Science Board, whose task is to planlimited, highly specialized way, of course." American research in this field.
"Takethe'pilot'thatisbeingdevelopedforthe The ICSU also accepted a report
big long-e milot'thtiss Heing has de r me from its committee on Contamina-biglong-rangemissile.Hehasawonderfulmem- 

tion by Extra-Terrestrial Exploration,
ory, and can solve many complex navigational CETEX, which is expected to be ab-

sorbed soon by COSPAR. CETEXproblemsinaflashHe loves perfection,and warned of possible contamination ofactually becomes highly excited when he gets off the moon and other celestial bodies
by lunar probes and further explora-course.He'satough-skinned character,impervious tory rockets. Nuclear explosion mightto the cold at several hundred miles altitude and make it impossible for future explorers

theincredibleheatatre-entry.Andhisloyaltyis to determine the nature of the moon's
the increde atmosphere or to analyze the possibleheroic, Hislife is a single mission, the mission his beginnings of life on the lunar surface.
whole life... and maybe ours, too. He's a pretty Abatoli A. Blagonravov, member
impo rtantfe//ow." 

of the Soviet Academy of Sciences
and one of the Russians who playedWhat about the complete man-made Man? What a large part in the development of

would that entail? Sputnik, has predicted that the Rus-
sians will send up a man-carryingA mechanism the size of the capitol inWashington, Sputnik to circle the earth. He also

andthebestscientificresourcesintheworld.But said: "Up until now we have had no
failures. We hope that we will meetit could be done. You see, it's only a question of with no failures and all measures are

how physical matter is organized. As a great being taken to make the launching of
biophysicist explained, 'If material is organized in everySputnikasuccess."
a certain way, it will walk like a man. If it is Aradiotelescopewiththehighest

resolving power produced in the USorganizedinanotherway,itwillflylikeamissile."' 
is nearing completion at the Radio
Propagation Laboratory of StanfordStill, wouldn'ttherebesomethingmissinginthe 
University. Prof. Ronald N. Brace-complete man-made Man-something very im- will, designer and builder of the tele-

portant? scope, said it will be able to scan the
sun like a television camera. So far,Yes," said the scientist. "A soul." the instrument consists of sixteen solid
aluminum dish antennae, ten feet in
diameter, in a 375-foot row. These
will soon be bisected with a similar
row, altogether presenting the resolv-
ing power of a dish antenna 375 feet
in diameter. To date, the largest stand-WWF 7Nard saucer-shaped antenna is a 250-

SAL.TIMOR E IVVER*i'.ORi'L.AIoo foot instrument in England.-END
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Design for a Soviet

spacesuit.

SOVIET SPACEPOWER

Four Russian lunar shots have failed so far. point of launching had a high priority. Probable

Guidance problems apparently are the principal reason: The Russians want to be first to launch a

reason. One other contributing factor: Other projects man into space and recover him safely, and the dog

having to do with missiles have a higher priority in experiment was the first checkout of equipment for

the USSR. One of these is manned spaceflight. such a flight.
0 * a Actually, the Russians may not shoot a man much

The recent Russian missile flight in which two farther into space in their first such experiment than

dogs were shot to an altitude of about 180 miles will the North American-USAF X-15, expected to

and then recovered some distance away fron the make its spaceflight try next year.

Photo at left shows Soviet spacesuit for dogs, to ensiure safe traveling at luih altitudes. At rig/it, two

dogs that have passed all of their space-travel tests take their place in the cabin of a Soviet space vehicle.
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LIG H T UP THE SKY * Target Knowledge

c. at I)ck r. ar in thr ietruentatiild, utC een ithotit. instrunwnts a silent satellite a BEACON seen

Iby millions- can Niel a wealth of significant data. The road to the future is paved with satellites and along that

road The Decker Corporation willprovide the scientific aids -instruments for science and industry- to interpret

the assault on the Space Frontier. With instruments a satellite becomes a probe. a venturing explorer testing the

very nature of space where man dare not venture today. Satellites need onl be as distant as Nour finger tips. With

the push of a button we can have information cascade to the arth. On earth and in space our instruments

provide the essential extension of the human brain. THE DECKER CORPORATION
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Russia has been working on a manned space
vehicle, designated the T-4A, which can be expected

to appear on the scene before long. This column is a summary of the latest avail-

Such a space vehicle, capable of passing over able information on Soviet spacepower. Be-

the US at 200 miles' altitude or more, would be a cause of the nature of this material, we are not

useful adjunct to the Soviet guided missile program. able to disclose our sources, nor document the

It would give reconnaissance or perhaps even information beyond assurance that the sources

guidance capability to missiles on part of their are trustworthy.-THE EDITORS

course.

Propulsion, missile aerodynamics, nose cones, and

nuclear warheads are some of the things the Russians new apartments for government and technical work-

have shown themselves to be proficient at. But there ers are located. The site is near the road to Moscow's

now are indications and even admissions that they Vnukovo airport.

have things to learn in trajectories, telemetry, and The monument will be about 150 feet high and

missile and space satellite tracking. These short- will include a model of the three-stage, stubby-

comings were revealed by their experience with winged launching vehicle for Sputnik I. Over a

Sputniks I, II, and III, and the misfiring attendant thousand designers took part in the competition for

to the launchings. the monument.

Russia is popularizing Sputniks and spaceflight It isn't confirmed, but projections fron what is

by providing several lectures each day in twenty- known of the launching equipment used for Sputniks

seven planetariums. The lectures are well attended, I and II suggest that the first-stage engine for

and are factual, with very little propaganda. Em- Sputnik Il was on the order of 800,000 pounds of
thrust.

Russia's production-model antiaircraft missile is
a two-stage affair. The second stage is something
like the Nike, but the first stage is equipped with
a large trapezoidal wing. The missile is believed to
use a solid propellant, for which the Russians have
exhibited no fondness, perhaps because their chem-
ical industry is not nearly so far advanced as the
West's in development of such fuels.

phasis is laid on interesting Russian youth in science. The missile is carried on a truck, and the rack
0 0 * can be elevated. The entire unit is tied into ground

Norwegian experts have come up with these figures radar for control after launching, and it employs

on the Russian threat to the Scandinavian countries. many of the principles the Germans were working

They indicate that there are some 250 missile- on to control antiaircraft missiles at the end of

launching sites poised against the Scandinavian pen- World War II.

insula, and that these are equipped with missiles of a *

several types and ranges. At the same time, there The Russians are building missile complexes to

are 180 complete airports and 250 advanced fields handle IRBMs and ICBMs, and possibly protective

that could funnel aircraft against the peninsula. missiles for use against enemy aircraft.

Some 5,000 to 6,000 aircraft are reported to be The complexes are well hidden in forests, and

stationed on the fields. basic installations and storage are underground.

The figures could be exaggerated, but they indicate By using this technique, the Soviets ensure security,

the degree of concern in Scandinavian military and at the same time reduce their fuel problems.

circles. Since most Soviet missiles employ liquid fuels that

* * * must be made on the spot, this fact has in part

Russian production of missiles, short-, long-, and forced them to adopt the complex system, so that

intermnediate-range types used surface-to-surface, air- missiles can be fueled from a facility which is cen-

to-surface, and surface-to-air, now run about 2,000 trally located.

per month. Vladivostok now is getting a missile complex
* * aimed at Japan and the US West Coast. For that

To memorialize the world's first space satellite, reason, the Russians have declared Vladivostok a

the Russians have commissioned designers to create closed port. And although they profess great friend-

a suitable monument to Sputnik I. The structure ship for the Japanese these days, they nonetheless

will be put up in Lenin Hills, where the natural take into tow any Japanese fishing boat venturing

sciences faculties of Moscow University and the too close to Vladivostok.-END

131 SPACE DICEST , NOV EMBER 1958



ANN

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

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

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

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

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

utstanding scientistsandengineers who are working on advanced concepts Missile Beacon

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

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

manufacturing teams are producing a wide rangeofelectronicsystemsforall AntiAirarnft Subminiature

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

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

S A ID n ie fPa fild Plainfield, New Jersey



Almost every remote area

of the Canadian north

is aware of the planes and

challenge to the men of the RCAF.

Trained and experienced to
the resourceful meet the constant demands

of its harsh environment,

aircrew and groundcrew

help maintain this continent's

round-the-clock alert

beyond the tree line.

-W 4



AFA's Airpower Panorama in the Dallas Memorial Auditorium attracted
crowds of nearly 100,000 to the nation's largest aviation trade show . . .

AEROSPACE WORLD'S FAIR

SAF

JPAOR A A -_

Outside Dallas Memorial Auditorium, visitors to the 1958 Airpower Panorama passed the Convair Atlas, USAF' ICBTI.

GUARDS were clicking mechanical counters at the just as airplanes were joined a few years ago by elee-
gates of the $12 million Memorial Auditorium in tronic systems and plastic products, now all three are rep-Dallas for four days. Their final figure: 94,802. resented at the Panorama along with such things as com-It was the biggest and most enthusiastic crowd ever to puters, chemical rockets, plasma propulsion, and the En-see an AFA Airpower Panorama, now easily the biggest cyclopaedia Britannica.

and most important aviation trade show in the US. There One exhibit was that of the International Telephonewere 75,000 square feet of displays provided by the Air and Telegraph Corporation, with representation from atForce and 125 industrial firms. least six divisions. This type of industry helped em-The diversity of the exhibition and the number of new phasize the growing complexity of weapon systems astechnological fields that were exploited in the displays well as the fact that reliability has become a basic require-brought searching examination, even from veteran show- ment for everyone from the prime contractor to the makergoers with relatively jaded appetites. Most of the products of the tiniest component.
were geared to tomorrow's aviation equipment, for use on The nature of this year's Panorama resulted in in-everything from the vehicle itself to the new and elaborate creased interest on the part of the crowd. Not only thedevices needed for ground support. Dallas young people, more alert than ever to aviation'sOver-all, the 1958 Panorama gave first-hand proof, if it possibilities because of the big advances made towardwas needed, of the changing character of the aircraft and space in the past year, but the military as well paidrelated industries in the opening days of the space age. maximum attention to the products.There was new material shown by major companies with On top of all this, the position of Dallas as a major cen-names famous for many years in the aircraft and engine ter of the industry stimulated both participation in andbusiness. There were new companies, offering products in benefits from the big show. It helped make Texas incompetition with the veterans, and others offering services 1958 the ideal spot for the Showcase for AirpowerLthat the major contractors find essential to their business. (Continued on following page)
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VI

A
X

Lycoiniing engines~ disl)ayed power units in tile smialler sizes that are used( in Iiglit airpiaines atoh turinc Ionicoptcr- .

7 1Zj

Young and0o1(1alike found fascinatinlnew ex perieliees ill t1SAFsbooths put the emphasis onlspace and the rigors

the Panorama's industrial exhibits. Moving plictures and that man will have to endure when he gets out of the

demonstrations of the equipment provided entertainment, earth's atmosphere. Here the recruiting service is busy.
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The 94,802 Panoramau Ni-ilor ito-Iided tlioii-aoi..idiework (,ot~of dii %sajon s-1c ontcpt was~ apparenCt in bigin the aircraft and related industi'ies in the Dallas area. dIisplay, emphasizing new problems, such as "integration."

II

Ale 7

Model of a manned space station wias a major attraction in the satellite era as USAF contractors look into future.

Teen-agersbhear the

contributions to
aerospace power on
taped telephone
nmessage transmitted
by attractive host-
esses at the Lock-



A44

Mace, newest version of the Martin Matador, was shown with stress on its capability, mobility, and use in other nations.

Registrants get a close look at the aft

end of an Orenda jet engine. The dis-

play was geared, as was the entire

Panorama, to the Air Force-industry
team's efforts in the astronautic age. VL

USAF's auxiliary, the Civil Air Patrol,
made good progress at the Airpower

Panorama enlisting recruits from teen-

:agers for the Dallas area. They demon-

trated their mission with photographs.
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yV One look and the pilot KNOWS. you are and how to get where you're
In a glance he reads actual ground going. The systems operate entirely
speed and drift angle. without ground aid or celestial fixes,

ggThis vital data, never before avail. have proved themselves globally in
able, is displayed on the flight panel millions of operational miles.
automatically and continuously. GPL's auto-navigators are the re.

The dials "read" the key unit in sult of GPL's harnessing of Doppler.Ground Speed & Drift Angle GPL's revolutionary Doppler auto- effect to air navigation-an achieve.AnyTime,Anywhere,AnyWeather navigation systems. Other phenom. ment comparable in magnitude toenal units in these systems tell where the breaking of the sound barrier.

RADAN joins the jet crew
Today's military and jet-liner crews have an self-contained systems in the world proved over mil-

added member - an 80-pound navigator named lions of operational miles.
RADAN!* Recent release of RADAN Systems for civilian

Guiding the plane with pinpoint precision; tell- use now makes their benefits available to everyone.
ing the pilot his exact velocity second by second; RADAN saves time and precious fuel for the air lines,working automatically, continuously, without fatigue provides a priceless margin of safety for all.- RADAN takes a big load off the rest of the crew.
More important, it aids immeasurably in the success-
ful completion of military missions. *nn

RADAN navigators are members of the famed
GPL family of Doppler systems developed in conjunc-
tion with the USAF (WADC). GPL auto-navigators I
have literally revolutionized flight. They are the only GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y.
*Trademark

ENGINEERS - GPL achievements have opened up some unusual research and development opportunities. Send resume to Personnel Manager.



DYNAMIC LOGISTICS CONTINUED

the past as sharply differentiated areas of responsibility. tional point of contact for those of you who deal with

The tendency has been accelerated by a number of factors: Headquarters AMC as contractors. In actual practice, how-

changing maintenance requirementsformissilesdevelop- ever, the sharply defined division of responsibilities has

ment of new techniques of direct support; the expanding been emerging for some time, and represents a functional

use of electronic data-processing equipment, which can be sifting dictated by contractor and combat command rela-

exploited to the best advantage when independent of tions as naturally as by considerations of internal manage-

organizational boundaries and arbitrary limitations. In ment. Moreover, we feel that the physical relocation of the

establishing permanent maintenance and supply specialists staff policy element in close proximity to such other staff

in the project offices of the Aeronautical Systems Center, policy areas as supply, maintenance, and transportation

we are taking a major step toward a tighter functional will contribute to a closer intermeshing of over-all policy

alignment of the future logistics system. for the logistics mission as a unified effort.

In a similar way we have redesignated the ballistic I have gone into this realignment at some length . . .

missiles office as the AMC Ballistic Missiles Center. This because it is a great deal more significant than most of the

office is also organized around WSPOs for the ballistic mis- changes on organization charts that all of us tend to view

siles and space vehicles under its jurisdiction, with a tired eye. The changes I have outlined have been

With the responsibility for integrating procurement and under study for many months. As such, they are a basic

production, supply, maintenance, transportation, etc., on acknowledgement of new forces and necessities within the

their respective weapon systems, both the AMC Ballistic logistics mission with which we must keep pace if we are

Missiles Center and the Aeronautical Systems Center will to meet today's defense imperatives. We are confident that

operate on the same level as the Air Materiel Areas and the new organization will help us to do the job better,

Air Force Depots. Thus, with these streamlined channels faster, and with greater economy of our resources for air-

of communication and decision-making, we have a more power in the space age.-END

direct concentration of effort on total weapon systems _

management.
We believe that industry, as well as the operating com- The above text and the one immediately following are

mands, will find the new structures easier to work with and cleared versions of presentations by AMC commander Gen.

much more responsive in the team effort. At first glance Edwin W. Rawlings and his colleague, Maj. Gen. Frank A.

thisnseparation of thecaeronautical systems operating units Bogart. Both presentations were givenata classified riefing

from the elements concerned with total industry-wide for industry on Satuirday, September 27, at AFA's Con-

responsibilities and policies may appear to create an addi- vention.

LOGISTICS IN

THE SPACE AGE
Maj. Gen. Frank A. Bogart
DIRECTOR, PLANS AND OPERATIONS, AMC

URING the past year we have seen the evidence of dramatic that at times they tend to overshadow the many

tremendous and sometimes startling technological years of careful planning and development which made

advances, both by ourselves and by the Soviet Union. them possible. Yet we, as logisticians-both military and

Satellites, unmanned and elementary indeed, but space civilian-know the importance of the "behind the scenes

vehicles nonetheless, are circling the earth. Ballistic mis- effort which culminates in a satellite, a lunar probe, or

siles have in fact proved that any place on earth is a trip under the polar ice cap.

within range of any other. Transoceanic and transconti- In a very real sense it can be said that the mission of

nental speed records have been broken. Nuclear-powered logistics remains constant. It must provide the weapons

submarines of the Navy have crossed beneath the polar and equipment of war, replace or repair broken or worn-

ice cap under inertial navigation. These events are so out weapons and equipment, and sustain the combat forces
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in the field. The logistic systems of Alexander, Napoleon, to eflect significant reductions in both personnel andGrant, and Eisenhower all had the same reasons for exist- facilities.
ence, and history records somberly that whenever the logis- But it is doing something else as well. It is developingtics have failed, the combat forces were destroyed. the ability to respond instantly to the demands placedYet though the logistic mission remains constant, the upon it. This need for instant response arises from theWay in which it must be carried out is changing constantly requirement for constant operational readiness imposedas weapons and force structures change, as new concepts upon our combat forces by the nature of the threat facingof warfare are developed, and as new techniques of trans- us. These are new concepts to us, for always in the pastportation and communication become available. In World we were assured of enough time to bring our tremendouslyWar II the combination of tremendously large forces, productive industrial structure into support of our militaryrather complex equipments, great distances, relatively slow forces. But this type of industrial mobilization may nowtransport, and voice and teletype communications resulted be impossible. We can no longer regard time as a militaryin an air logistics structure consisting of huge repair resource. The combat forces must be operationally readyfacilities and massive stores of stocks deployed all over at all times. In essence, this means that the distinctionthe world. This structure had to be massive to support between peace and war has disappeared for the logistician.the huge fleets of aircraft characteristic of that stage of He must treat each minute as though it is H-hour minuswarfare, and it was condemned to slowness by the trans- one, for what he has not done when the whistle blows,portation and communication limitations of the time. But he may not be able to do at all.we could and did live with these things, for in that war This requirement for responsiveness expresses itself inmassiveness of action was the key to victory. a number of different ways. Because we desire to minimizeYou are as familiar as I with the striking technical the amount of stock in the system (spares not only arechanges that have occurred since then. These develop- costly but also become quickly obsolete), we must replacements have produced corresponding changes in the nature those which are used much more quickly than before. Be-of war itself. The World War II type of warfare, with cause even the most sophisticated requirements computa-its emphasis on mass production and mass logistics, has tion techniques cannot anticipate demands which arisebecome outmoded by the development of vastly improved from natural emergencies such as hail or wind storms) orweapon systems. Military competition between nations from political or military emergencies (such as the Suez,now seems to be at a developmental, rather than a mass Lebanon, and Formosa incidents), the logistic structurproduction, level. The key element has become tech- must have the inherent flexibility to respond quickly tnological progress itself. the unexpected, whatever it may be. It is not easy t<What type of logistics will be required by this new build this type of responsiveness into a logistic structurnmilitary orientation? The main outlines are becoming rather but it is being done.

clear. [What about] the size of this logistic structure of How are we going about developing this precise, spe-the future, its response characteristics, its management cialized highly responsive logistics support? Improvecorganization, and the respective roles which industry and transportation, communication, electronic data-processingthe Air Force will play within it? requirements computation techniques already have beenIn the first place, it will not be as large as it has mentioned. But changes also are being made in the basicbeen. Since modern weapons are so much more efficient management structure of logistics. I will try to sketch inwe should not need as many of them. The mass logistic some of the main elements of these changes.requirement of World War II is passing from the scene, The management structure which we have been utilizingbut it is being replaced by a requirement for a much had its origin in the logistic support given the mass fleetsmore precise, specialized type of logistics tailored to the of aircraft of World War II. The two factors which wereindividual needs of the complex, costly, and constantly most influential in shaping its development were the basicchanging weapon systems of today. The Air Force is similarity of the different types of aircraft and the tre-making rapid progress in shifting over to this new type mendous numbers of aircraft involved. The logisticslogistics. Faster transportation and communication, high- structure which we created resembled a vast system ofspeed electronic data-processing, and highly sophisticated automotive type repair shops and parts supply housesstatistical methods of requirements computation are all capable of servicing all makes and models. Because ittechniques which are being utilized as we replace logistics had to deal with many different types of aircraft, weby saturation with logistics by specialization. found it advantageous to organize in terms of what itAs we adopt these new techniques we are able to make did (supply, maintenance, transportation, etc.), and tosignificant reductions in both facilities and personnel. manage in terms of the materiel it handled (generators,Since 1952, four depots at an estimated cost of over a landing gear, etc.). The success of US airpower in Worldthird of a billion dollars which were authorized to be War II and the succeeding years testifies to the basicbuilt have been canceled. In addition, we have been wisdom of these techniques.
closing existing depot level facilities both abroad and at But the changes we have noted were under way. Indi-home whenever possible. Twenty-three have been closed vidual weapons were increasing in complexity and diver-since 1952, and an additional eighteen are scheduled to sity. The weapon system concept of today, with itsbe closed b 1962. increased emphasis upon a completely integrated packageThere also have been significant reductions in depot designed and engineered together, began to evolve. Much
level personnel. Since 1952 almost 53,000 manpower of the interchangeability between weapon systems atspaces have been eliminated, and by 1962 this reduction, component and subsystem level began to disappear. Iteven after deducting functions and spaces transferred became more and more difficult for a system of "common
to other commands, will total well over 65,000 personnel. garages" to serve all aircraft.
Nor have all the reductions been in the field. Since 1951 After considerable analysis we decided to adopt a form
AMC Headquarters personnel have been cut by over of weapon system management. Each new weapon system
5,000, a reduction of fifty-six percent. is assigned to a Logistic Support Manager who will beThe picture, then, is one of a logistic structure in transi- served by the latest data-processing and communication
tion. As it adopts new techniques, not only is it possible equipment and who will have the necessary authority over
for it to give the more highly individualized type of sup- resources to enable him to ensure effective support.
port required by new weapon systems, but it also is able (Continued on following page)
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LOGISTICS IN THE SPACE AGE
This technique of management has definite advantages to manage his weapon system as a separate entity. Above

-it concentrates in one place all the vital information all, the relationship of the management areas to each

about a weapon system and thus simplifies many support other must be carefully prescribed.

management problems. It also gives the command using [What] is the nature of the relationship between the

that particular weapon a single point of contact within military and the industrial sectors of the logistics structure?

the logistics structure for all matters relating to that Under the broad meaning of logistics, which includes the

weapon. For these and many other valid reasons the functions of research, development, and production, as

Logistic Support Manager will play an important role in well as the more commonly recognized ones of supply,

the management structure of the logistics system of the maintenance, and transporation, the logistics structure

future. always has included both military and industrial elements,

But a logistics structure is an extremely complex organ- with the exact nature of the role played by each changing

ization. It must be oriented in at least three different as the circumstances required.

directions at the same time if it is to perform its mission During World War II these roles were perhaps more

effectively. It must face forward to its customers, the clearly defined than they ever will be again. The industrial

using cornmands. Here the weapon system Logistic Sup- sector was engaged in an all-out productive effort while

port Manager is the ideal solution. But logistics also must the military sector devoted itself to the job of keeping

face backward to its suppliers, the producers of the the aircraft coming off these production lines supplied

many things which it purchases. Here the growth of the and maintained. The massiveness of the total requirement

single manager concept, the adoption of the federal supply brought about tremendous expansion of each within its

catalog, and the commodity nature of industry itself, all particular area without bringing either into direct com-

require a management oriented by commodity rather than petition with the other. As this requirement diminished

h\ weapon system. in the "peaceful" years following the end of the war,

But there is a third orientation as well. A logistics system contraction took place in both the military and the indus-

must look within itself to see what type of management trial sectors-being tempered somewhat in its harsh effects

will best enable it to maintain that vital technical com- by the ability of the booming civilian economy to absorb

petence so essential to the goals of flexibility and respon- considerable amounts of idle personnel and resources.

siveness. This scarce and highly valuable engineering Toward the end of the 1940s, however, we began to

capability, which lends itself ideally to organization and be concerned over the loss of productive capacity in the

management along subsystem lines such as propulsion or aircraft industry. The then current concepts of war were

guidance and control, can be lost through too great a still based on industrial mobilization, and our mobilization

dispersion along either weapon system or commodity base in the aircraft industry was withering away because

lines. Subsystems cut across weapon system lines and of malnutrition. In an attempt to prevent this, a program

have a continuity through time beyond that enjoyed by of offering depot level maintenance contracts to some of

the individual weapon systems themselves. A logistic the major producers was initiated. However, before it

system with an engineering capability oriented along could get well under way, the Korean conflict generated

subsystem lines has the continuity of existence to receive a requirement for a huge expansion of the inventory, and

and nurture each new weapon system as it emerges the Air Force found itself with another reason to let out

from the developmental process and enters operational maintenance contracts: It could not handle the projected

inventory. workload without expansion of the depot logistic structure.

We thus find ourselves with three possible types of But the production lines of the major producers were

management, each of which seems best suited to its own once again running at full steam with little room left for

particular area, but none of which seems capable of maintenance work.

managing the total logistic complex by itself. The solution As a result of these circumstances a new industry arose

of course is to make use of all three. A similar situation for the express purpose of picking up this workload. For

exists in research and development from whence came the most part it was made up of concerns other than

the weapon system concept originally. There we find that the major producers-many of them being facilitized by

basic research is oriented toward increasing knowledge the Air Force to enable them to enter contract mainte-

without reference to end product or, at the most, with nance. Very recently, however, these firms have been

reference to a major knowledge area such as metals, joined by some of the major producers who now look

propulsion principles, etc. When we move to development upon contract maintenance as a method of utilizing idle

we see effort being organized in terms of major subsystems production facilities and personnel.

(guidance, propulsion systems, etc.). Only in the final Depot level contract maintenance grew from less than

stages of development do we see the weapon system ten percent of the total workload in 1950 to approximately

management concept being utilized to cut across these fifty-five percent at the current time. Thus it was during

other fields and assure a completely integrated weapon the decade of the 1950s that a dramatic change in the

in the shortest possible period of time. traditional industry-Air Force logistic relationship took

A similar pattern now is emerging in the logistic struc- place with industry entering-by invitation-into the area

ture with commodity management, subsystem manage- of maintenance formerly occupied almost exclusively by

ment, and weapon system management all coexisting the Air Force.

within the same logistic structure, each being utilized The question we now face is the proper role of each

in those areas of management in which it is most effective. in the logistics system of the future. It is inevitable that

The specific problem we are engaged in now is the de- total depot level maintenance will decrease as the in-

lineation of these management areas. Each must be creased effectiveness of newer weapons enables us to

oriented toward a significant type of logistic problem and perform our missions with a smaller force structure and

must include the information flow and authority over as missiles, with their smaller maintenance workload,

resources necessary for effective management in that area. replace aircraft. Industry and the Air Force must adjust to

The Logistic Support Manager in particular must have this decreasing workload. In defining the precise role of

information aggregated at the proper level to enable him each, there are several factors we must keep in mind.
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CONTINUED

In the firsthplacethe fir now engagedin contract tionof additional depots to accomplish thetotal require-maintenance have served the Air Force wvell, and we ment of the B-47 milk-bottle project in the event of anrecognize an obligation to do everything possible to ease industry shutdown.theeffects of this adjustment onthem. Wetalso recognize Examples like these clearly demonstrate that wemustthe real benefits tobe gained bycontract maintenance maintain sufficient capability within the Air Force toardare desirous of continuing to utilize it to the greatest ensure the combat readiness of our first-line weapon sys-extent possible. tems and to meet emergencies as they arise.OurobligationBut we recognize another obligation as vell-an obliga- to the nationxvill not let usdiminish our capability belowtion for the defense of the country. This obligation is the this point, althoughllwe are reducing our own depot levelsole reason for our existence. Itis one responsibility we maintenance effort to minimize the effects of changes incannot contract out. To fulfill it we must retain the the force structure onlprivate industry.
capability of maintaining our first-line weapons within Of course, it is extremely difficult to define preciselythe Air Force. Maintenance and in-service engineering what the cutoff point is. There is no hard and fast rulecaplability are essential to guarantee operational readiness which will enable us to state precisely which jobs will beunder all types of conditions and to maintain the nec- done by contract and which will be done within the depotessarm flexibilityto be able to cope with emergencies. structure. Generally speaking, we will follow the presentThe importance of this flexibility is so obvious that it policy of contracting out maintenance work onl thoseneeds little emphasis; several very brief examples will weaponsystems which are sonewthat they have notyetserve to illustrate how vitalit is tothe logistics mission become integral elements of our primary strike force, (Immediately upon the outbreak of the Korean hostil- those noteassignedlmissions requiringimmediate respon
ities, depot personnel and facilities were diverted from inodefense emergencies,and o aircraft engaged insn
routine maintenance and modification to aroun-the-clock port activities. Inaddition, aintenanceonour prima
processing of largenumbersfof aircraft for combat.Within strike forcev eapons will be considered orcontractwhen-txoweeks 145 F-51iaircraft had beenprocessed through ever it exceeds available Air Force manpower, skill, a'iSacramento and were on their way to the Far East. Skilled facilities.
maintenance technicians also were dispatched to tactical Yet even this statement i oversimplification. \'(-
basestoassist inreadying other combatlaircraftforim- desire toavoid duplication offacilitiesbuilt up byimnediate deployment. Hundreds of critical items such as contractor during the development anidproduction ofapropellers, armament, and communications components weapon, especially where the projected inventory lifewere processedthrough the depotsonanemergencybasis is short. Therefore, decisions will be made on an indi-and airlifted to the combat theater. vidnalwNeapon sstem basis. In some cases we may assume

It isifficult for contractors to achieve this same degree oily thatpartof thetotalsupport for which itw Iouldbeof flexibility. For instance, during the Suez emergency necessary toadlditionally facilitize the contractor. For somemovement of SAC KC-97 and B-47 aircraft to both depots subsystems we may never develop a complete in-housean contractor facilities for routine maintenance was tem- capability. Thus, while we intend to upgrade our ownporarily stopped. The depots were able to redirect over internal skills and to modernize our facilities to provide1:30,000 manhours to immediate support of SAC bases and first-line support to both missiles and aircraft, this willo tohe emergency repair of critically short supply items. be done on a rational basis withasmuchusebeingmade
Oi the other hand,the contractors whohad been proc- ofexisting contractor facilities as possiblewithoutcor-essing the same SAC aircraftrdid not have this capability promising over-all operational readiness. Our only fixedand were forced to reduce their work force instead. guideline is the integrity of our military strength; toAnother example of depot flexibility and versatility sacrifice it for any reason whatsoever would be to betraoccurred recently when hail and high winds damaged the defense trust which the nation has placed in us.vital first-line aircraft at two SAC bases. Within twenty- We now reach perhaps the most important point of all.four hours after the damage to KC-97, B-47, and C-124 Regardless of the precise makeup of this logistic structure,aircraft at Dess Air Force Base, Tex., last June 8, San itmustbe truly integrated one. Asweaponsareintro-Antonio had dispatched 115 highly trained technicians duced into the inventory with shorter test periods, thereto assist SAC in making repairs. In the case of a similar must be more and more feedback from maintenance toincident at Ellsworth Air ForceBase,S.D., three weeks development.In-service engineering inputs become espe-later, Oklahoma City and Ogden were able to provide cially important. As more sophisticated techniques of
the same immediate emergency support for damaged requirements computation are utilized and "logistics byB-52 aircraft. saturation" becomes a thing of the past, the elementsEngineering emergencies also arise. A recent example of the logistic structure must be highly responsive towas project Milk Bottle, vhich required the Air Force one another. If the new techniques of management veto mobilize Oklahoma City and Sacramento on an emer- are now developing are to be effective in a logistics struc-gency basis to assist contractors in dealing with B-47 ture made up of elements of industry, the Air Force-andfatigue failures. Personnel of other depots were dispatched in some cases the other services as well-this structureto these two facilities to assist them, and within seven must become a truly integrated one. Special attentiondays KC-97 aircraft being modified at Oklahoma City must be paid to the design of data-flow systems; ourand F-86D and F-100 aircraft at Sacramento were but- data-processing machines, no matter whose plant theNtoned up and B-47s were undergoing "milk-bottle" changes might be in, must be able to talk to one another. Even thein their places. concept of partnership becomes inadequate; the logisticsTo further complicate this problem, on May 7 Lock- structure must function as a single entity.heed at Marietta was closed by a twelve-day strike. A Industry-Air Force logistics cooperation has played ageneral strike also threatened the entire industry. -The vital role'in bringing our nation to its present positionAir Force depots increased B-47 output and made up the of strength. Together we have surmounted many prob-slippage of sixteen aircraft during the period of the Lock- lems. We will overcome many more problems in the daysheed strike. Plans also were laid for immediate mobiliza- ahead.-END
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PRIMARY TASK:

FORESEEING
THE FUTURE

Lt. Gen. Samuel E. Anderson
COMMANDER, AIR RESEARCH & DEVELOPMENT COMMAND

T HE primary task of the Air Research and Development

Command is to anticipate the offensive and defensive General Anderson's presentation and the presentation by

requirements of the combat commands of the Air Force, General Carpenter, which begins on page 151, are ex-

and to aim its research and development efforts toward cerpted from cleared versions of reports given during

more advanced weapons to meet those requirements. the Dallas meeting at classified sessions for industry on

In our planning we must be from ten to twenty years Industry Day, Saturday, September 27. ARDC classified

ahead of today's combat requirements. sessions were in the afternoon, AMC's in the morning.
In the area of offensive warfare, we will have a require-

ment for both manned and unmanned vehicles for our stra-

tegic operations. As the satellite and ballistic missile extend

their performance capabilities, they will gradually come In the latter stages of this time period, we must antici-

into greater prominence. We then foresee a balanced force pate the appearance of new concepts of warfare. These

composed of both manned and unmanned weapon systems, may include the launching of nuclear weapons from satel-

(ach complementing, but not replacing, the other. During lites, or the control of ground-based missiles to selected

this time period, a considerably improved manned vehicle targets from satellites on fixed or controllable orbits. Such

system may well be required. It is an ARDC objective to a capability would provide this country with a tremendous

provide such a vehicle, should the need arise and the De- psychological deterrent and a decisive military force.

fense Department have a definite requirement for it. Turning to the area of air defense operations, our imme-

Another very desirable weapon system during this period diate objective is to provide a radar screen which will detect

would be a highly reliable primary strike missile with im- enemy ballistic missiles and offer a minimum of fifteen

proved CEP (circular probable error) and extended range. (Continued on page 150)
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... speaking of

Missile Ground Support ( MOBILIT)

WE HANDLE THE COMPLETE
MISSILE LAUNCHER PROJECT
... from design through production
In January 1957, Douglas Aircraft Company, Inc., con-
tacted FMC regarding the design of ground support equip-
ment for the IRBM-THOR they were developing for the
Air Force. That same month, FMC engineers went to
work in the Douglas plant-and the THOR transporter-
erector, launching base, and power-pack trailer prelimi.
nary designs were developed.

At its own facilities in San Jose, FMC began subsequent
engineering steps without delay, then produced and deliv-
ered the first operating unit in just 8 months-two months
ahead of schedule.

Because FMC handled the entire project from design
through production, with maximum coordination in every
step of the program, this valuable saving in time was real-
ized, and today, THOR equipment is being built at FMC
under a production contract.

Why not take advantage of FMC's reputation for com-
ing through on schedule in the design and production of
defense materiel? Consult with FMC at the initial stage
of your missile ground support equipment project plan-
ning. Contact us today for more information.

Creative Engineers: Find stimulating
challenge at FMC's Ordnance Division.

THORtransporter-erector,
launching base, and
power trailer were deliv-
ered by FMC in just 8
months-2 months ahead
of schedule.

U.S. AIRFORCE PHOTO

Putting Ideas to Work

FOOD MACHINERY AND CHEMICAL CORPORATION
Ordnance Division
Missile Equipment Section 5-E

1105 COLEMAN AVENUE, SAN JOSE, CALIF.



PRIMARY TASK: FORESEEINGTHE FUTURE CONTINUED

minutes' warning. Similarly, we must have radars and other matter, its structure and energy relationships, and their cor-

tracking devices able to provide surveillance against space relation to the physical and mechanical properties required

and satellite vehicles passing over our country. Because of by the designer. Only when we have discovered these

the limitations of radar, the application of other sensory secrets and reduced them to new theories and concepts can

techniques is being widely investigated. we hope for really significant progress in the materials area.

The operational life of present defensive systems will And only exploratory research can point the way to new,

continue for some years. It is possible that, during the latter unique, and unusual materials.

part of this period, unmanned warning satellites may be As man attempts to venture beyond his familiar planet

feasible to detect hostile activity. If so, such vehicles could into the unknowns of space, he must learn more about both

provide a more complete warning system for the entire earth and space.

western hemisphere and would augment the ground-based We spend many of our research dollars on geophysics

early-warning radars. because precise data are required on the size and shape of

Defensive combat forces will include weapon systems the earth, and on its gravity and magnetic force fields. We

defending against vehicles operating both in and above the need to know more about the lower atmosphere-that re-

atmosphere. Both manned interceptors and guided missiles gion roughly bounded by the surface of the earth and the

will be required to carry out defense combat missions against ozone layer-in order to determine its chemical composition,

atmospheric vehicles. Throughout this period, we must electric field and phenomena, optical properties, visibility

improve our capability for defense against ballistic missiles factors, etc. We must study the upper atmosphere, because

and glide-trajectory versions thereof. this is the region in and through which vehicles and mis-

Naturally, as we look into the far future, it becomes in- siles of the future may operate. Here a thorough knowledge

creasingly difficult to conceive all the aspects of space war- of all its properties is essential environmental information.

fare. It may require the abandonment of existing concepts Extensive research into the unsolved problems of electro-

of force employment. Future wars may divorce themselves dynamics and celestial mechanics will lead to a clearer

entirely from the home planet, and enemy strategy might understanding of the gravitational, electric, and magnetic

employ dispersal techniques, such as space stations and fields throughout the universe and their influence on and

lunar sites for munitions stockpiling. This possibility de- possible employment by space vehicles.

mands that the strategic and defensive forces be sufficiently Research in the biosciences is emphasized because we

versatile to destrov enemy offensive capabilities wherever must learn as much as possible about the human organism

they may be found. and the limits of human performance and tolerance. Our

In discussing possible future weapon systems we must broad objective is to improve human performance of

not lose sight of the basic research that must be carried on required duties and tasks. To improve that performance,

across the board before these advancements can become we need to know such things as: C-time tolerance; thermal

possible. tolerance; radiation tolerance; chemical toxicity loss of

Ourr esearch program is carried on, both by ARDC cen- sensory perception and association; and psychic stress.

ters in their laboratories, and by contract with outside agen- Our task is not just to find the answers. We must, in

cies. In 1958, over 950 basic research contracts were in many cases, invent and develop the methods, tools, and

effect, sixty-eight percent with universities and colleges, techniques used to obtain those answers.

thirteen percent with independent laboratories. Only eight All of us realize that we must strive for less complexity

percent of the total effort was conducted in-house by and more reliability in the design of future equipment and

ARDC center laboratories. The remaining eleven percent weapons. These have always been our objectives. For ex-

was performed by other government agencies and indus- ample, the Minuteman is expected to be a less complex

trial laboratories, and more effective weapon than its predecessors. But,

One most important research area is propulsion. A facet although reliability is a primary objective of design, we

of research in this area is the study of energy sources. also realize that 100percentreliabilitycannotbeexpected.

Some of these sources must be stored within a vehicle. For We must, therefore, always consider the possible conse-

example, the solid propellants. Others may be available in quences of failure. Failures occur all too frequently and

the environment in which the vehicle operates. Possible are too costly in equipment and manpower. The very possi-

sources of energy are chemical, nuclear, or electromagnetic. bility of failure calls for "fail-safe" design.

in the field of chemicals, of continuing interest is the As we look to the future, it appears that we shall not be

study of high energy chemical bonds, their groupings into producing weapon systems in large quantities as we did

compounds, and their synthesis into storable propellants the B-17s and P-51s of World War II, nor the B-47s and

offering high performance. We must not overlook the study F-86s of the post-World War II era. Today's and tomor-

of bond dissociation energy, ionization energy, and the row's new weapons will be able to deliver far greater punch

mechanisms of free radical formation. We must seek ways per weapon system, therefore, fewer systems will be re-

and means of employing the vast amount of energy avail- quired. Although quantity-wise, weapon system production

able from sources capable of fission or fusion. Other pos- may not be comparable to that of the past, total defense

sible direct energy sources to be considered are radioactive effort wvill not be less; it will be invested differently.-END

fission products and artificially produced radioactive iso-

topes. Various fields of investigation and their mutual inter-

actions must receive intensive and continuing study. Exam- A graduate of West Point, class of 1928, General Anderson

ples of these are the radiation field of the sun, the magnetic won his wings in 1929. After serving in Hawaii and at

and gravitational fields of the earth, and fields for accel- bases in the US, he served with the Air Staff in Washing-

crating ions and plasmas. ton, later going to England in 1943 with the Ninth

Another most important area for research is that of mate- Bomber Command. In 1945, he was named Chief of Staff,

rials. Progress in materials has reached a point where only Continental Air Command, and liter commanded SAC's

marginal improvement can be anticipated unless, and until, Eighth Air Force. In 1953, lie became FEAF's Fifth Air

research unlocks some of the numerous secrets still guarded Force commander. General Anderson is a native of Greens-

by nature. These secrets concern the basic principles of boro, N.C.
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GETTING THE MOST FROM OUR R&D BUDGET
LT. GEN. ROSCOE C. WILSON

DEPUTY CHIEF OF STAFF, DEVELOPMENT, USAF

Th folloiAin 1exeerptsare fromn the rearks of Lt.Ge. The realization of this goal wl be based on our abilityRorscoe C. Wilson, Deputty Chief of Staff, Development, to more accurately cost the full development of aweaponUSAF, before the AFA Industrial Briefing at Dallas, Tex., system. .. .Before we give the go-ahead for an expensiveonSeptember27: 
weapon system we need to have better methods of know-ing what it isgoing to cost from the very beginning toThis year [fiscal year 1959], the total research and the very end.

development program approximates $3.() billion. This is It seems evident to me that with increasin demandsalmost one-sixth of the total Air Force appropriation. for performance and reliability, and with limitedfundsThis large amount does not provide funds for the develop- to spend in the future, we cannot continue with onlyment of all systems and components for which the Air incremental improvements in techniques and minor adjust-Force has arequirement. Consequently, it isgoing to be ments in methods. Barringr a wvar, the prize of futurenecessary to take a closer look at our weapon system R&D contracts mustcertainly gotothosecompanieswhodevelopmrents and]to limit the work to those only that are starting now, as many are to devise newv, better,canhbe accomplished within the resources available for quicker, andtherefore less expensive, ways of fulfillingR&D.. . . their obligations to the nation.-END

PLANNING TOMORROW
E.. TODAY

HEAIR Research and Development Command's mis-
sionis to anticipate what the Air Force's needs are go-
ing to be fifteen to twenty years in the future.

From the angle of planning and program management,
we are faced with two major problems. They are the con-
version of knowledge in scientific disciplines and technicalBrig. Gen. John W. Carpenter, III fields to applications enabling us to produce new weaponsystems, and the forecasting of what will be feasible in theDIRECTOR, PLANS AND PROGRAMMING, ARDC future.

The first problem requires us in ARDC to look like scien-
tists and engineers to the rest of the Air Force and to look
like military people to the industry and scientific com-
munity. We must be the converter through which informa-
tion from basic research areas, such as mathematics and
solid-state physics, is encouraged in the scientific com-
munity. We must assist in bridging the gap between basic

(Continued on page 155)
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American's Jet Flagships!
American invites you to

enjoy a new and
wonderful experience

In January, American Airlines inaugurates the
first jet service nonstop in both directions between
New York and Los Angeles. Soon after, American
will extend its jet service to Chicago, San Francisco,
Dallas, Washington, Baltimore, Boston and other
major cities.

Now for the first time,
getting there becomes a real pleasure
Because the introduction of American's Jet Flag-
ships will cut existing flying times by as much as
forty percent, you will reap the benefits of extra
useful time for both business and pleasure.

But speed is not the only remarkable advantage
of jet flight. The 707 Jet Flagship cruises at serene
altitudes well above turbulence, giving you the
smoothest flight of your life. And inside the plane
itself, the quiet adds to your relaxation. For engine

___ _ noise and vibration, the two factors that contribute
most to travel fatigue, have all but vanished.
Minutes after you're airborne, you'll discover that
jet flight is completely restful!

Your first step inside American's Jet Flagship is all
it takes to see what luxury is in store for you. The
cabin is longer, wider, more elegant than any plane
you've ever been in. The reclining seats are deeper,
softer and there's more space between them. Com-
fortable air-conditioning works on the ground as
well as in the air. There are a host of other innova-
tions for your comfort and pleasure.

Be one of the first to take advantage of the count-
less opportunities of jet travel, the sheer delight of
jet flight. Starting in January, let American prove
to you that getting there has become a real pleasure.

The Boeing 707 Jet Flagship is the most
tested airplane ever to enter service

The prototype of the 707 made its initial flight in
July, 1954. It has been flown continuously ever sinz,
undergoing four years of the most thorouhttn
ever given any commercial airliner.

AMERICAN
AIRLINES

First with Jets in the USA



It takes more than "know how" to solve major defense production _ *
problems: it takes plenty of production capacity, too. We have it: in

equipment alone we count over 1500 major items in one plant. A full
staff of engineers work here in research, design, development and pro- g
duction. And there are hundreds of machinists, heat treaters, welders,
forgers, assemblers, riveters, foundrymen. Clearly, we have the capacity Bh.A
to handle major projects in whole or in part, at any stage from original
conception to operational assemblies. Contact any American Car and m ni
Foundry sales office or Director of Defense Products, American Car and r mm
Foundry, Division of QCC Industries, Incorporated,750 Third Avenue,
New York 17, N. Y. Sales Offices: New York - Chicago - Cleveland -
Washington, D. C. - Philadelphia - San Francisco - St. Louis. . . . .

AMERICAN CAR AND FOUNDRY
DIVISION OF ACF INDUSTRIES, INCORPORATED

Products for Defense
For example: Rocket Engine Cases*Missile Ground Support and Installation Equipment

Artillery Shells * Radar Structural Members * Armor Plate * Armored Vehicles

AMERICAN CAR AND FOUNDRY CAN DO ANYTHING WITH METAL



PLANNING TOMORROW . . . TODAY _ _ _ _ _ _ _ _ _ _ _
CONTINUED

and appliedresearch,so that nowledgegained in fields ciates, and entitled Toward New Horizons. This docu-of basic researchcanbeappliedtotheproblemsconfront- ment has proved to be accurate in its broader aspects andingtheAir Force. appears to be valid in many respects for the future. ForLikewise,intechnicalareassuchaspropulsion, elec- example, it recommended, in 1945, that a arge guidedtronics, and geophysics we must provide the conversion missile development center be established to develop anfactorto encourage componentdevelopment and theas- ICBM capability.In1955,theBallisticMissileDivisionofsembling of those components into weapon systems for use ARDCx was established-ten years later.by combatiand operating commands ofthe Air Force. The next obvious point is that we must not keep ourThenational objectives arereflected in AirForce war conclusions with respect to future requirements of the Airplans. In turn,it is the responsibility of USAFHeadquar- Force to ourselves. Since we work as a team with indus-tersto provideARD withresearchanddevelopmentob- try and the scientific community of the nation, it's neces-jectives. 
sary for us to give other team members results of our think-The building of USAF objectives is cooperativeeffort ing as to where the Air Force of the future should go.of the operational elements of the Air Force and ARDC. If you follow the planning cycle, you will see that wePart of our job is to forecast what will be feasible in the arrive in the technical planning area atthe point where we

futureandtosuggestnew types of possible weaponksys- develop Technical Program Planning Documents-TPPDS,tems. This isa "chicken-and-egg" proposition. We take a and Research Planning Objectives-RPOs. The TPPDs arelook, make a forecast, and tell headquarters what we see written inPtwenty-threet echnical areas:
as possible, and they tell us and the rest of the Air Force Theseare: (1) deceleration devices techniques; (2)in their planning and programming documents what they secondary power; (3) support equipment techniques; (4)
want done. Then we draft specific research and develop- mechanics offlight; (5) materials; (6) propulsion; (7)ment objectives, geophysics; (8) protection and sustenance ofpersonnel:Planning for research and development hasbeenstudied (9) humanperformance; (10) surveillance techniques;by industry in the past eight or ten years. To the normal (11) communications techniques; (12) electromagneticbusinessman, along-range plan may run as far as five years warfare; (13) electronic techniques; (14) computer tech-in the future. From that point on,hehesitates because of niques; (15) reconnaissance; (16) electromagnetic vulner-uncertainties, ability reduction; (17) intelligence techniques; (18) nu-In Air Force research and development planning, on clear warfare; (19) advanced weapon; (20) vehiclethe other hand, five years is hardly a start when you defense; (21) weapon fire control; (22) flight control; andconsider that many of our weapon systems development (23) navigation and guidance.cycles take as long as ten to fifteen years. Our long-range In each, we look specifically at the technical possibili-planning must go out far beyond that time if basic and ties for a period of fifteen to twenty years ahead andpoint
applied research are to provide the knowledge and the out goals and objectives which should either be achieved
developments necessary to build weapon systems which or explored.
have not become operational for twelve to fifteen years. In basic research, we have six research programobjec-Planning of this nature will never be attained by ex- tives: propulsion, materials, electronics, geophysics, bio-
trapolation of the present state-of-the-art. We believe that sciences, and aeromechanics. These RPOs are more gen-
our long-range planning efforts must be for the next gen- eral in nature than our TPPDs and point out areasof par-eration system, and the one following. They must be so ticular interest to the Air Force.
revolutionary that we will be seeking scientific break- In the weapon systems area, we also have more detailedthroughs ratherthan wondering what to do with them if plans based on the guidance of our long-range plan. Theseand when they occur. are knowvnas Development Plans and Systems Require-It is our belief that such planning can be done and done ments. Adevelopment plan s writtenby RDC,generallywith validity. In this country we have but one outstanding with the assistance of industry, to outline how a specificexample of such an attempt. I have reference to the long- weapon system will be developed; the system requirementsrange development document covering the period to 1965 are established in the following study areas:prepared in 1945 by Dr. Theodore von KrmAin and asso- (Continued on following page)

Naionaiehptives

UlSAF Obiectives

SAR&D betieChart at right illustrates schematically USAF R&D Objectives
the Air Force's planning structure for
research and development, an increas- AROC Long-Range Plaingly complicated job in today's world
of speedy technological advances,
complicated budgets, and "lead times." SystemsPlan, T Te'nca Pan

Developmt Plans Systems Requirements (SRs) Techncal Research
Program Pla Magaz nn g 1
Planni _ng pjcie

* Documents (Obetvs~~~,~~*****: (TPPDs) '' RSs
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PLANNING TOMORROW TODAY -CONTINUED

* Aircraft studies run the range from very heavy, long- with respect to facilities, we find that our decisions gen-

range nuclear aircraft to hypersonic boost-glide strike erally have ranged in the time cycle of one to ten years.

vehicles with increased emphasis on the defense and quick But with the ever-surprising forecast of technological ad-

strikesystems. vances to come, and with the accompanying complexity

s Missilestudies center on development of simplified of facilities indicated, if we continue our present ex-

missile systems with increased payloads. Parallel studies ponential rate of advancement, R&D facilities' useful life-

consider space system applications to the military mis- span may well be ten years or less as compared to our

sion. present fifteen to twenty-five years.

* Electronic and ground system studies increase in- Additionally, trends indicate that some major R&D

formation on the collection of intelligence and provide facilities will be used for transition into the initial opera-

adequate early warning. Special emphasis is being placed tional capability. Our problem becomes one of determining

onl data transfer between automatic systems. the need for research and development facilities in the

ARDC subscribes to the program of making information period ten to twenty years in the future and in keeping

available to our other team members. Our technical pro- with the technical forecast for the same time span.

gram planning documents, research program objectives, Turning to the manpower portion of our long-range

and systems requirements are made available to the scien- plan, our objective is to determine the command's man-

tific community and industry in accordance with estab- power requirements from ten to twenty years in the future.

lished security procedures. We are concerned with the qualifications of the individuals

Since the fall of 1955 we have established eight long- to fill our required spaces. Primary attention will be focused

range planning committees to assist our headquarters plans on an attempt to forecast scientific skills or disciplines re-

staff: guided missiles and space vehicles, propulsion, air- quired and the approximate number of these skills in-

craft, electronics, materials, aerosciences, intelligence, and volved. We will also attempt to identify new and unique

facilities. requirements. As an example, perhaps we may determine

Ourcommittee on intelligence was not established until that we will need an "astrocartographer," and none is

July 1957, due to the security ramifications involved. It was available. It is estimated, let us say, that five years would

given the following mission: To look into every scientific be required to cross-train from another skill, or seven years

discipline as to its application to the intelligence problem to produce from scratch.

without limitation to preconceived ideas and allowing the Obviously we cannot approach this problem as one

potentialities of science to be explored; to determine initial merely of numbers and quality. Some of the underlying

estimates of facilities, manpower, financial, and manage- factors are such things as attractiveness of the job, ciil

ment requirements; and to consider all phases of collec- service laws, competition, and management requirements.

tion, production, or analysis, and dissemination of intelli- M1anagement must be dynamic and must change as the

gence with emphasis on novel scientific approaches. other parameters of our plans vary. Management of re-

Thereportoftheintelligence committee has been com- search and development on a short-time basis is difficult

pleted and was submitted to our commander this past enough, and is subject to continual change. In any event,

summer. The intelligence area in today's arena is of critical our long-range management plan will identify significant

importance and one on which a more concentrated ap- factors of long-range management implications, such as

plication of the physical sciences should provide great location and grouping of facilities, for the best use of

dividends, our talents and resources. Also, we will consider using

Upon the completion of our committees' work, ARDC communication in its broadest aspect, such as reporting

requested the National Academy of Sciences to assist in systems, means of transmitting data, and so forth.

producing the final technical estimate, using our original Because of the progress we make from year to year and

"in-house" effort as a departure point. The Academy the personnel involved, we predict that for the next twenty-

secured the services of Dr. von KIrmin. year time period, organization in Air Force research and

Over the past two summers, under National Academy of development likely will remain fluid.

Sciences and ARDC sponsorship at Woods Hole, Mass., The financial estimate aims to ensure that we have

Dr. von Kirmimn has assembled an outstanding group of necessary funds available in a timely manner, at a reason-

scientists as an advisory panel to assist us in our final inte- ably stable level, all factors of economies considered. Since

grated forecast. The Academy has promised a final report we are not at all sure what the value of our dollar may be

ofthetwoears' work by December of this year. We ex- in 1978, details of how much we will need in the next

pectwfrom t hiseffort, to have an integrated technical esti- twenty-year time period become difficult to estimate.

mate outlining in general order of priority and properly The idea that the Air Research and Development Coin-

time-phased, a course of action that will give us the basis mand would ever complete a long-range plan for the next

for our planning for the next twenty-year time period. twenty-year period, place it, morocco-bound, on a shelf,

Our committee on facilities was established in August and try to live by it is the thing furthest from our minds.

1957, and this past summer the National Academy of The entire plan is dynamic-a continuing process in which

Sciences SummerStudy Group also had a facilities com- we use feedback from every level of the government, in-

ittee to assistus in our planning. Actually, the facilities dustry, and the scientific community to maintain it in the

area has caused us some of our greatest headaches in the most up-to-date terms possible.-END

past and present. Appropriate facilities never seem to be

readyat thetimeand place they are needed.Naturally, A graduate of the US Military Academy, class of 1939,

the proper phasing of these R&D facilities is most im- General Carpenter is a native of Mississippi. Previous

portant to us since they are the tools required to carry out assignments he has held include: Commander, Fifth

the technical estimate of the plan. Reconnaissance Group; Vice Commander, Thirteenth Air

As you know, research and development problems usu- Force; Deputy for Operations, ARDC; Chief of Staff,

ally are not solved by single decisions. They require a ARDC; Vice Commander, Arnold Engineering Develop-

series of consistent actions in proper sequence, made over ment Center. The General is also Vice Commander,

a relatively long period of time. In reviewing this process ARDC, stationed at Andrews AFB, M1d.
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T/1 "electronic escorts'
bring all-weather travelers safely home

Soon now, TI-built and TI-modernized airport surveillance
radars will meet air travelers far outside congested airport
areas and escort them electronically to an ideal approach
fix. The Civil Aeronautics Administration has already
ordered this potent safety factor for more than seven dozen systems management
major U. S. airports. Able to keep tabs on large numbers of systems-reconnaissance, airways control, anti-
aircraft operating in airport approaches (up to 60 miles submarine warfare, anti-missile, countermeasures,

distant), TI radars will log all aerial moving objects over airborne early warning, navigation, attack control,
video maps pinpointing navigational aids and hazards. In missile systems, engine control.

"ducks only" weather, the traffic controller can switch from equipments- radar, infrared, sonar, magnetic
linear t circularpolarizationforaclearlookthroughclouds detection, computers, timers, telemetering, inter-
lia prci aol com, microwave, optics, detector cells, engineand precipitation. instruments, transformers, time standards, and

Close kin to Texas Instruments military and industrial other precision devices.

electronics, TI airways radar benefits from the most advanced
technologies practiced today. Details on this new aspect of research/design/development/manufacture
TI's 28-year-old capabilities may be obtained by writing to:
Service Engineering Department ...

TEXAS INSTRUMENTS

6000 LEMMON AVENUE DALLAS 9. TEXAS



RESERVE FORLC ES SEMINAR

PROGRESS REPORT
ON THE RESERVE FORCES i

Hon. David S. Smith
ASSISTANT SECRETARY OF THE AIR FORCE,

MANPOWER, PERSONNEL, AND RESERVE FORCES

RECENTLY ran across this paragraph in an article military services are now under the direct control of the

about Reservists: Secretary of Defense. His orders to them are put into

"The citizen-soldier has brought to the military motion by the Joint Chiefs of Staff.

establishment a drive, a resilience, and a toughness born While the other services are integral parts of these

of the market place, and an understanding of civilian combatant commands, it is implicit that primary reliance

thought. . . . Those virtues, combined with the more for effective counteraction to aggression will be on air

advanced technical skill and more extensive experience and aerospace weapon systems. This is true because these

of the Regular, have formed an unbeatable combina- systems can reach trouble spots more quickly and ithl

tion. . . . less interference from enemy forces.

In this statement, the author captured a thought I The Air Force has the primary task of assuring rapid

would like to reemphasize: "The virtues and skills of technological progress with these weapon systems aid

Heserists copled with the skill and experience of the their support equipment. This task is being thoroughl%

Heigular form an unbeatable team." If the Air Force did carried out through the Air Force-industry team approach.

iot believe this, it would not today support a Reserve A definite pattern of progress is firmly established in all

Force of more than half a million people at a cost of hardware categories.

nearly half a billion dollars a year. For instance, in the piloted bomber field, this pattern

The Reserve program is an integral part of any long- extends from the B-47 and B-52 through the supersonic

range plans made by the Air Force. Reserve units and B-58 to the 2,000-mph B-70. In the fighter-interceptor

individual Reservists will be counted on to accomplish field the pattern stretches from those on hand today

specific missions in line with our readiness concepts or to through the F-101s, F-102s. F-104s, and F-106s to the

angment the Regular structure. For if this nation is forced long-range interceptor F-108.

into war, either local or global, we will use our best equip- With regard to missiles: we now have the Matador

ment and most competent specialists to bring the conflict and Snark; within a few months Thor IRB\Is and the

to a decisive, successful conclusion. Bomarc air defense missiles will be in place; shortl

To emphasize this, let's examine the defense environ- thereafter the Atlas ICBM will augment the SAC bomber

ment in which Reserve activities should take place, under- force. And the solid-propellant Minuteman should be

score the importance of Reserves to the Regular force, available to operating units in a few years.

and point out the efforts now being made to enhance Comparable advances are being made with air-to-air

Reserve capabilities. and air-to-surface missiles; with detection, varning, and

The defense environment in which we find ourselves communication networks; and with ground-support equip-

today is one of comprehensive capability, characterized ment. For the time period beyond these systems the Air

by vigorous efforts to reduce reaction time. It is axiomatic Force is moving on a broad front toward development of

that the closer we can be, timevise, to the source of true space weapon systems. Although specific types have

potential aggression and to the potential aggressor forces, not yet been made definite, it is feasible to expect that

the more effectively our defending and retaliating com- beyond the B-70, the F-108, and the Minteman, both

batants can accomplish their assigned missions. In other piloted and unmanned space vehicles will be available

words, national survival may well hinge on this time for performing defense missions.

proximity factor. Inherent in this pattern of weapon system progress is

Such proximity can be developed or assured in three reliance on a professional force of Air"Force personnel.

ways: through streamlined direction of combatant forces; Without dedicated, highly skilled operators andr main-

through high-speed air and aerospace weapon delivery tenance experts, all the marvels of science and industry

systems; and through a continuously alert force in being. combined cannot preserve our national well-being.

The task facing the Defense Department in general and Professional Reservists are absolutely essential to this

the Air Force in particular is to blend these three ap- total force in being. The Air Force is relying heavily on

proaches into one integrated course of action. Reserve units to accomplish specific missions, on mobiliza-

As to the first of these-through the new Defense Reor- tion assignees to fill vital spot vacancies in case of emer-

ganization Act, steps are being taken to streamline direction gency or war, and on backup Reservists to serve as attri-

of the unified and specified commands. These units of all tion replacements.
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making progress in implementing this improvement pro-
gram.

As another action aimed at improving the Reserve
program, the training center structure has been reorgan-
ized. Now, the ninety-three nonflying training centers
will be under sixteen wing headquarters instead of the
four numbered air forces. These new headquarters are
not to be merely administrative offices. Their primary
function is to supervise the training programs so that
personnel assigned to the centers will receive better
training than has been the case previously. By limiting
the span of control of these headquarters, CONAC has
greatly improved training administration.

Finally, a few words about ROPA.
The Air Force has been working for several years toAdvisory panel at the well-atteiidedReserve Forces Seminar develop a legislative package to amend this 1954 act.included, left, Lt. Gen. William E. Hall, Commander, Con- Because ROPA has suchka profound effect onall ofits

tinental Air Command; Maj. Gen. R. A. Grussendorf,
Assistant Chief of Staff for Reserve Forces; and Maj. Gen. Reserve officers, the Air Force has applied one cardinalWinston P. Wilson, Deputy Chief, National Guard Bureau. principle in developing these amendments. This is that

the provisions of law pertaining to Reserve officers should.
To prove that Reserves serve as an integrated part of as much as possible, parallel the provisions governing

the active force today, I would like to talk about a couple Regular officers. So, in addition to correcting deficiencies
of recent incidents in which Reserves were involved alon in what was a too hastily written law, we have slanted all
with the active force in matters of greatest interest to amendment proposals toward that cardinal principle.
the Air Force. During the recent crisis in the Middle East, In these amendments are those aimed at correcting the
one of our Reserve units was of great service in helping most commonly recognized deficiencies-elimination of the
to move Regular personnel and supplies from one part "pusher" clause, and stopping the losses our units might
of the country to another, and we were very glad to make have to suffer in younger officers, among others. We have
use of their well-organized airlift capacity. Another exam- included provisions to assure an uninterrupted career for
ple is the active assistance that was given by transport those employed in our Air National Guard and recently
aircraft in retrieving the nose cone of one of our recently established Air Force Reserve Technician program.
fired ballistic missiles from the waters down range from But most important are those provisions that establish
Cape Canaveral. Increasingly, we are able to cite examples one promotion list for all Reserve officers regardless of
like these where participating Reservists are closely inte- their category: active-duty, Air National Guard, or the
grated in their active-duty periods with units of the active Ready or Standby segments of the Air Force Reserve.
Air Force. This promotion list looks like and works just like the

This reliance on Reservists is due primarily to their skill Regular promotion list. Yet, we have preserved the oppor-
and experience level. The experience level of certain tunity for an accelerated advancement for those on active
Guard fighter units actually exceeds that of same active- duty and those in the Ready Reserve.
duty forces. Further, many senior Reservists have filled Admittedly, the job of developing amendments to
responsible administrative and technical positions with ROPA has taken a long time and seems to have been
the active forces as well as with their current units. We inordinately delayed. However, at present, there seems
mean to make the fullest use of this skill. Increasingly we to be every reason to expect its enactment by the first
are putting emphasis on quality rather than just quantity session of the next Congress-we hope early in 1959.
in our Reserve personnel requirements. I am convinced that the bill that is now being readied

In addition to the military contributions expected of for submission to the Congress will prove to be of great
Reservists, there is another all-important role which only benefit to the Air Force, its Reserve Forces, and to our
they can fill. As a special body of American citizens Reserve officers, individually and collectively.
working in both military and civilian capacities, they The stage is set for streamlining our combatant forces.
form a bridge of understanding between the active defense The Air Force-industry team is making rapid strides in
forces and the civil population. Their thoroughness in developing and producing progressively higher perform-
carrying out this portion of their responsibility will directly ing weapons, weapon systems, and support equipment.
affect the kind and amount of support the citizens of this Within the environment of these factors, it is up to the
nation give the Air Force. Regulars and Reserves to join forces in the all-out drive

In recognition of the over-all responsibilities of Re- of building and maintaining an efficient force in being.
servists, efforts are constantly being made to improve the I am positive this can be done. With full cooperation
whole program. Right now, these are primarily centered from all Reservists, and with continued support from
around the Air Reserve Technician plan, the reorganiza- Congress and the Department of Defense, there is no
tion of training centers, and proposed amendments to the doubt that the Air Force can and will fulfill its assigned
Reserve Officer Personnel Act-ROPA. In addition, we are missions.-END
looking ahead into the many fields in which Reservists
can be used. As an example, use of Reservists in the
civil defense structure is currently under consideration. David S. Smith is Assistant Secretary of the Air Force for
It appears that the Standby Reservist could use his back- Manpower, Personnel, and Reserve Forces. Named to his
ground of military training and experience in making a post in 1954, Mr. Smith is a lawyer and native of Omaha,
tremendous contribution to the national interest in this Neb., who received degrees from Dartmouth and Colum-
area. bia Law School. A naval veteran of World War II, he was

Concerning the Air Reserve Technician program-it wounded in the Pacific. His assignment includes responsi-
has been my conviction from the outset that this was an bility for manpower and personnel policies in the Air Force,excellent method of maintaining Reserve effectiveness and and he represents USAF in those areas in the Defense De-giving full-time continuity to a part-time activity. We are partment.
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R ESE R VE FO0R C ES SE M IN AR

LEGISLATIVE ANALYSIS
Hon. Overton Brooks

CHAIRMAN, SUBCOMMITTEE FOR RESERVE AFFAIRS,
HOUSE ARMED SERVICES COMMITTEE

W E HAVE a lot of legislation in Congress affecting Retirement Act which permits Reserves to retire after

the Reserve program of the Air Force. We have a twenty years of active service. This act also authorizes

lot of legislation on the books that we have put retirement after twenty years of combined active and

there in the past, and I think in discussing this subject, inactive service. In the latter case, of course, the bene-

it is well to keep in mind the fact that the Reserve program fits may not be received until the Reservist reaches the

is vital to the security of the nation. age of sixty.

An indication of how vital the knowledge and skill of I worked for eleven years on the Reserve Retirement

the Reservist is may be gained from one fact: that more Bill. I first introduced it as a resolution in the 1939 session

than 196,000 officers now serve on active duty with the of Congress, and each year thereafter I built up a more

Regular establishment. It is obviously true that the knowl- detailed and more acceptable bill until its final enactment.

edge and skill of those being returned to civilian life must The last provision of this law constitutes one of the

at the same time be maintained through new participants finest retirement systems one can imagine. The Reservist

in the Reserve program. must only have served as little as one day of active duty

Many who have studied our defense program believe during World War I, World War II, or during Korea.

that Congress, recognizing the importance to the active Conceivably, all other satisfactory service can be earned

forces, has dealt generously with the Reserve. Through by the Reservist in the Inactive Reserve at the rate of

legislation since World War II, the status of the members fifty or more points per year. Reservists are urged also

of the Reserve has in a large measure been brought up to attend weekly drills and annual periods of active duty

to the approximate equal of the active forces. At present for training. It is also conceivable (but not recommended),

there is equality in treatment, in pay, in promotion, and that he can earn all of his points in order to qualify for

in nearly all benefits. One exception remains. This excep- retirement by merely taking correspondence courses. He

tion is the tenure of Reserve officers serving on active cannot, however, draw benefits under the Retirement Act

duty. until he reaches age sixty.

Before discussing the legislation which Congress has On the other hand, it is to be assumed that this type

passed, it is well to remember that when we speak of of Reservist is participating in another type of retirement

equality, we mean only equality between the Regulars plan or plans with his civilian employment. As a result,

and the Reserves performing the same type of duty. It, the Reservist is able to draw checks from two pension

of course, is not equitable to compare a Reservist on svstems-one being the Reserve Retirement Program,

inactive duty with a member of the Regular establishment, which has cost the Reservist nothing whatsoever, and the

or for that matter to compare a Regular on active duty other being a civilian program.

with a Reservist serving on active duty. Nearly everyone The next important statutory benefit for the Reserves

will agree that a person who is making a full-time career was the Armed Forces Reserve Act of 1952. This has

of the military service should, in most instances, receive been commonly referred to as a Magna Charta of the

different benefits and more repeated promotions than a Reserves. It establishes the Reserve in statutory entities.

person who is only a part-time soldier. Retirement is a very It prescribes methods by which the Reserves could be

good example of what I have in mind. Surely Reserves called to active duty and provides authorization for the

wvould not expect, after twenty or even thirty years of Reserves to work off their vulnerability so that they can

inactive Reserve service, to receive the same retirement in regular course be transferred to the Standby Reserve

benefits in dollars and cents as a Regular who has served and thus not be called to active duty except in time of

full time for the same period. war or national emergency declared by Congress.

On the other hand, Reserves on active duty are and In 1954 the Reserve Officer Personnel Act was enacted.

should be considered as Regulars for all general intents This provides a statutory system of promotion for the

and purposes. Reserves on inactive duty compete among Reserves. Under this law, the Reserves must be considered

themselves for promotion and for their own type of bene- for selection for promotion at various stages in their careers.

fits. In the past few years Congress has enacted legislation The National Defense Reserve Facilities Act was en-

establishing benefits for the Reserves which are almost acted, and today almost $600 million has been appro-

unparalleled with any other single group, either civilian priated under the terms of its benign provisions. These

or military. This does not mean in any sense that we have sums can be used for construction of armories and other

come to the end of Reserve legislation. It does mean that Reserve facilities throughout the nation. In this connection,

the Reserve program has moved forward with a stride Congress continues to appropriate more money for Reserve

and a confidence which has amazed the nation, facilities and will undoubtedly continue to do this for

In 1948 the first important piece of legislation for the four or five more years until the Reserve facilities program

Reserves was enacted into law. This was the Reserve has been completed. I believe that I have introduced every
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Dill providing authorizations for construction of Reserve enacted affording leaves of absence with pay for substitutearmories and Reserve facilities generally. postal employees attending Reserve active training duty.In the Eighty-fourth Congress, the Survivors Benefit Act Thus the Congress took care of the last group of govern-was passed. This act sets up a new system of providing ment employees at that time entitled to a military leavebenefits to the survivors of servicemen, including Re- of absence with pay.
servists. In addition active-duty service or active duty Perhaps the legislation of greatest interest passed duringfor training is accepted as qualifying service under the the past session of Congress was the Military Pay Bill.Social Security system, and for the first time, persons in This bill raised the rate of pay of Reservists and retainedthe military establishment who have not heretofore been their pay on the same basis as that of Regulars. Whenable to qualify for Social Security benefits may now be the Department of Defense sent this bill to Congress withentitled to do so. Not only will this act benefit their its recommendations, it did not contain the recommenda-survivors in case of their death, but they will be entitled tion that Reserves would be entitled to the same rate ofto draw Social Security benefits themselves in addition pay as Regulars when serving on active duty for trainingto their military retirement benefits. or when performing drills. Our Committee on Armed Serv-Another long-sought objective for the Reserve estab- ices, however, quickly caught this omission and amendedlishment was enacted in the Eighty-fourth Congress. This the bill so as to continue the equality of treatment asact provides for a lump sum financial settlement for between Regulars and Reserves.
Reservists who are involuntarily released from active duty It is a little early to predict what legislation concerningafter more than five years of continuous service. This law the Reserves will be considered in the Eighty-sixth Con-provides that Reservists who are involuntarily released gress. I believe that the Armed Services Committee willwill be entitled to a half month's base pay multiplied by consider a term contract retention bill. I have alreadythe years of active duty. In the Eighth-fifth Congress, introduced such a bill, and I propose to introduce it againjust adjourned, the House unanimously passed legislation in January. This pertains to the tenure of Reserve officersincreasing the readjustment pay for involuntarily released serving on active duty. After repeated requests made byReservists from one-half month to two months' basic pay, the Reserve Subcommittee, of which I am chairman, andmultiplied by the number of years served. Unfortunately, by the House Armed Services Committee, the Departmenthowever, the Senate did not pass this bill before adjourn- of Defense has been persuaded to go along with legislationment and thus the measure died. Of course, it will have providing term retention contracts for Reserves servingto be reintroduced in the next Congress. I have already on active duty. We will give high priority to this bill,introduced a measure which I will reintroduce in January and it will be taken up early in the first session of tlfor this purpose. next Congress.

During the Eighth-fourth Congress, an Officers Aug- Under its provisions, a Reserve serving on active diimentation Act was passed. This action initiates the move will be given a contract which may be renewed perio,to absorb thousands of Reserve officers into the permanent cally, and by virtue of this contract he will always knomilitary establishment. As a consequence of this new how long he is entitled to remain on active duty. Iflegislation, Reservists who desire a career in the Regular should be released involuntarily, he will in this event 1service may now have the opportunity to qualify under paid two months' severance pay for each year serN-this law and move from a Reserve status into a Regular on active duty. Furthermore, after a long service, he \officer's status. be guaranteed continued tenure until he is able to quaProbably the most important piece of Reserve legislation for tventy-year retirement benefits.
enacted in recent years was approved by the President in In addition to this bill, the House Armed Services Coi1955. I introduced this bill, held hearings on it before mittee plans a complete restudy of the Reserve Officmy subcommittee on Reserves, and assisted by other Personnel Act. We have found a number of instanefriends, pushed it through to enactment into law. Under where the act, instead of helping, is curtailing prom,this new law, for the first time, young men have been able tions for Reserve officers. The Air Force Reserve and tlto enlist in the Reserves and spend only six months on Air National Guard officers are being hurt becauseactive duty for training and then finish their Reserve the mandatory provisions of the act which require theservice obligation as members of Reserve units in their selection for promotion even though no vacancies in un/own home towns and cities all over the nation. One of exist. As a consequence of this fact, many fine officc
the difficulties with Reserves in the past has been the lack are being promoted completely out of a billet.of enlisted men. This act will go far to supply the neces- Furthermore, under ROPA we find that many Resersary enlisted personnel to the Reserve units. officers serving on active duty will be released toIn addition to this, this Reserve Act of 1955, for the inactive status before they are able to qualify for retir-first time, provides authority under law to compel the ment because of the provisions of the act which requiiattendance of Reservists at unit drills and annual field that they be transferred to an inactive status after theencampments. Of course, this is only used for those have completed twenty-eight years of commissioned sere-Reservists who have uncompleted Reserve obligation. This ice. We have many Reserve officers who held Reserapplies largely to the so-called "Ready Reservists." You commissions before World War II, but have not servewill hear a great deal more about the provisions which on active duty. They have remained as Reserve con-definitely require Reservists to complete their Reserve missioned officers, and perhaps have twenty-eight or moreobligation. years of commissioned service, but may have only sixteenThere are many other acts of Congress, too numerous years of active-duty service. I am sure the committee willto mention, which have been of benefit to the Reserves. want to correct this inequity by permitting these officersSome of these are the authority from the Army and from to remain on active duty until they have completed thethe Air Force to retire officers in the highest grade necessary years for retirement.
attained. We passed a law providing the protection of the Another matter which has come to our attention regard-courts to job rights of men returning from Reserve training ing Reserve promotions is the case of the Naval Reserveduty. Congress passed an authorization for a tax credit officer not on active duty who is being passed over becausepermitting retired military personnel under the age of of limiting percentages which were written into the Re-sixty-five to earn over $1,200 annually without the loss serve Officer Personnel Act. This act permits a certainof retirement credits on income tax. Legislation was also (Continued on following page)
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LEGISLATIVE ANALYSIS CONTINUED

percentage of Reserve officers in each rank. Because of the organization to meet with us, and give testimony as
the limitations in numbers, many fine Reserve officers are to the resolution of the Air Force Association.

being passed over, because to promote them would exceed The objective is to actually tie down Reserve funds

limitations in the law. Of course, we cannot open the flood for Reserve purposes. In that, you and I see eye to eye.

gates, but I am sure that on the other hand, the com- One of the most recent subjects was that of the Reserve

mittee will want to review these percentages with the installations. We have provided the funds for Reserve

thought of liberalizing them. installations. We were told that in certain categories no

There is considerable discussion around Washington additional funds were needed, that there was ample

concerning a separate budget for the Reserves. This prob- money and that some of it couldn't even be spent. Yet

ably would be an excellent idea because the Reserve the witnesses who appeared before our committee-

appropriations then could not be diverted from Reserve almost all of them, without exception-asked for additional

purposes by those in authority in the Pentagon. funds over and above that which we had authorized.

I am certain such an idea will meet considerable oppo- As a result of this, as you know, there was no recom-

sition. It occurs to me that the Reserve may be fully mendation for spending in certain categories so as to

protected by handling this matter in another way. We provide the facilities for Reserve training, in armories

should in the future ensure that the provisions of all and so forth; and in actual landing strips and those things.

appropriations bills which pertain to the Reserves carry We modified and amended the bill so as to place therein

in themselves suitable language which would prevent authorization for funds not required, and not needed,

Reserve appropriations from being transferred to the according to those representations.

Regular services. These provisions would ensure that in I think the money is needed. I think it should be pro-
the future wvhen Congress stipulates that money shall be vided, and when it comes up at the end of the year, we

given to the Reserves, this money may be referred to find money left over from the Reserve program. This cre-

its proper designation without being diverted. ates a rather awkward situation, to find money left over

New programs are undoubtedly going to be needed in apparently not needed for the program just mentioned.

the future. We do not have static organizations in our Does that cover your idea?
Reserve components. They must be changed and modified GENERAL ZUCKERMAN: That covers a great part of it,

and revamped in accordance with the progress of our except that-we still feel that the only way we can get the

tic es. With the further development of the atomic bomb flexibility required is by a separate budget.

and the guided missile, legislation will undoubtedly be CONGRESSMAN BRooKs: Of course, whether a stipulation

needed to modify the Reserve program accordingly. I see for a separate budget is placed in the Appropriation Bill,

no reason vhy the Reserves of the future should not or in a separate bill, coming out of the Armed Forces

be so trained and adapted as to meet the needs of future Committee, won't make a great deal of difference, pro-

warfare. Of course, the guided missile program lends itself vided it is one or the other. You will still have your

especially to the missions of our Reserve components. As separate budget.
these weapons develop the need for defensive programs GENERAL SPRUANCE: Congressman Brooks, I would like

within the continental United States, training will be to say on behalf of the Air Force Association that we

intensified and efficiency of defensive organizations must certainly appreciate what you did in introducing the bill

and will be increased. The Reserve fits into such a pro- to correct the inadequacies and discrepancies of ROPA

gram admirably. Fighter planes with terrific speeds are in the last session. This bill contained the major points of

now handled by our Regular establishment. but accelerated the resolutions approved by the Air Force Association

training of Reserve pilots to back these men up is cer- Board. and the Reserve and Guard Council.

tainly to be expected. The bill, as you know, died through the action, or no

action, of the Defense Department.

QUESTIONS I would like to ask if you plan to reintroduce this bill,
and if you do plan to, whether you plan to have early

GENERAL ZUCKERMAN: Mr. Biooks, the Air Force Asso- hearings on it regardless of the actions of the Defense

ciation is on record as having passed a resolution that Department?

has not yet come to your attention, calling for the AFA CONGRESSMAN BROOKS: We plan at this time to have

president to appear before you and your subcommittee hearings on modifications of ROPA. We certainly do.

and to request you to initiate legislation for a separate I was very happy to hear the Secretary say that the

budget for the Air Reserve. Pentagon is working on that. So it seems to me that we

Air Reservists throughout the country have felt and are working together on that program. When the recom-

expressed the opinion many times that this separate mendations come, we will look them over with the view

budget would be the only way they could obtain the of a bill to amend ROPA at an early date. I think we

flexibility they felt is required in order to keep a combat- can do that.

readv Air Reserve. You have mentioned that this would GENERAL SPRUANCE: But the matter of the hearings-

meet considerable opposition in Congress. We know of it could be delayed to death again by the Defense De-

the fight you have put up for all Reserve matters in partment.

thepast. CONGRESSMAN BRooKs: Well, now, Congress is inde-

Ithink my fellow Reservists agree that if you and your pendent. They have got a mind of their own, and some-

committee lecide that this separate budget would be times we find Congress has got a will of its own, too.-END

a good thing for the defense effort, then the request for

such legislation would be valid in spite of the other mis- Hon. Overton Brooks, a member of Congress from Louisi-

sions. May I ask your opinion on that? ana, is Chairman of the Subcommittee for Reserve Affairs

CONGRESSMAN BROOKS: I don't think we differ in objec- of the House Armed Services Committee. Not serving his

tive. The procedure might arouse some differences be- eleventh term, he is a native of East Baton Rouge, La.,

tween us. I can say this. The Reserve Subcommittee has who served in the US Army in France in World War I.

always been anxious to have the advice of this great le is known as "Mr. Reserve" in congressional circles for

organization, and we will welcome a representative from the role he has played in sponsoring Reserve legislation.
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RESERVE FORCES SEMINAR

CIVIL DEFENSE
REQUIREMENTS

Lt. Gen. Clarence R. Huebner, USA (Ret.)
DIRECTOR OF CIVIL DEFENSE, NEW YORK STATE

HE primary responsibility for the defense of the con- The h eat is so intense that, for example, a car, located

tinental United States lies with the Air Force. And over a mile from ground zero, will burn when the up-in carrying this responsibility out, the duty has been holstery and tires become ignited. While heat is intense,assigned to the Continental Air Defense Command, backed a venetian blind will provide protection.
up by other great organizations. I would like to think of Of all the destructive elements, blast is the one mostcivil defense as a partner on the team, and its responsibility difficult to provide protection against. Strong shelter thatas the nonmilitary defense of our country in wartime. So, can withstand many pounds of over-pressure per squareworking with the Air Force as a partner, maybe we can inch, are needed. A brick house, one mile from groundmanage in some way to win this war-certainly get through zero, will be completely demolished by a nominal bomb,the emergency period, pick up our pieces, and go to the type of bomb dropped over Hiroshima. This samework then, and finally finish it off. bomb will cause a blast effect of 800 miles per hour atTo get at this problem, I think it is probably well to ground zero extending out to 100 miles per hour, a mileshow how a plan has been developed for this situation and a half away.
and is now in the process of implementation. In New York There is an initial radiation that lasts only a minute,State it has the force and effect of law, and applies to that if the person is fully exposed will cause death. Re-each and every citizen in the state. sidual radiation is the big problem.

The New York State Civil Defense plan takes into con- You will recall the Bikini blast, when the Japanese fish-
sideration the fact that we have about one-tenth of the ermen were the recipients of radiation although they were
population of the United States and about twenty-two per- many miles away. We simulated the dropping of the samecent of the potential industry. Our state is vulnerable to type bomb on the city of Buffalo and found that radiation
attack both by air and sea and we have twelve targets would have been carried as far east as Utica, 220 milesthat would be prime, referred to as target-support areas. away. At a distance of 140 miles the radiation would haveIn an emergency these target-support areas are under been so intense that all exposed to it for thirty-six hoursthe command of Deputy State Director with each of the would die. The terrible thing is that it takes days to die,supporting counties headed by a director. The support and there is nothing the doctors can do.
counties have three missions: There are two types of burst-one a surface burst, andFirst, to come to the aid of the target city if that city the other an air burst. From an air burst we get practi-
receives an attack. No city can recover from a nuclear cally no residual radiation whereas in a ground burst,attack without outside assistance. where the fireball comes in contact with the ground, the

Second, if time permits, the support counties are pre- concrete, steel, brick, and other material on the ground,pared to receive the evacuees from the target city and, becomes ionized and these particles are sucked up into
Third, if the bomb that was destined for the target city the air and we get a heavier fallout.

should happen to fall on one of the support counties, the Through the cooperation of the Weather Bureau, twice
county is prepared to carry out post-bomb rescue and relief daily we receive a teletype report on wind conditions.
operations. This report is transmitted by our headquarters to all targetWe are greatly concerned in the development of a cities. This report indicates the locality of the report, theshelter program. A thorough knowledge of the destructive direction of the wind at 10,000, 20,000, 40,000, 60,000,elements of nuclear weapons is necessary to understand and 80,000 feet, and the horizontal distance in milesthe problem of providing shelter for the protection of life. where the fallout will be in three hours.
There are four major elements we must provide protection The direction of the wind will vary at the differentagainst-light, heat, blast, and radiation. heights thus resulting in a widening area of coverage fromIn the expanded energy of a nuclear blast, fifty percent the point of the report.
is blast, thirty-five percent is heat, and the remainder is It follows that there is not a city, town, or hamlet thatradiation. The light given off by the bomb is sufficiently will not be subject to this fallout, depending upon windintense that, within a radius of several miles, it will cause direction, not only from bombs dropped in our own stateblindness. However, a simple shielding of the eyes can but from hits outside the state. In Operation Alert 1958,afford protection. (Continued on following page)
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our state was well covered with fallout from hits as far

away as Minnesota and Michigan. This means but one

thing: We have to provide means to detect the presence

of radiation.
We are establishing, within each of our 952 townships,

two fixed monitors. This will give us 1,900 stations, well

dispersed throughout the state. The personnel of these sta-

tions will record periodically the radiation intensity pres-
ent. This will be transmitted to the County Control Center

for evaluation by the radiological service. This evaluation

will be forwarded to the State Control Center.
Each of our townships will have a mobile survey moni-

tor team composed of five or six trained people who have

the mission of searching out the intense radiation spots
in the township and, during the post-bomb relief opera-
tions, are responsible for the mobile surveys needed in the
area of destruction. Then we have the spot monitors, Serving on the CivilDefense Workshoppanel, hich cov

trained individuals who determine the intensity present in ered some of the problems attending nuclear attack, were,
left, Col. James M. Trail, AFA's new Board Chairmanz

specific locations, of food and water, the injured, etc. Brig. Gen. Philip E. Tukey, Jr., ANG; and Col. Donald P.

From the information determined by these teams, an Carney, AF Reserve. The Moderator was John P. Henebry.

isointensity map is prepared on acetate, indicating the

degrees of radiation. This, in turn, is placed over a map
of the city and the director can quickly see the "hot" areas that the reception area knows where he is to be billeted.

and caution his civil defense workers accordingly. When a bomb has exploded we must initiate rescue

There is much work to be done to protect our people and relief action. Measures must be taken to put out the

from the effects of nuclear explosions. As the air battle fires, rescue and treat the injured, care for the homeless,

will be fought in the skies over the nation, there is urgent and restore essential services so that the people can con-

need for shelter whether one lives in the city or country. tinue to live. Our first step is to determine where the

We believe that with a proper shelter program we can bomb dropped, or "ground zero." This is not always easy,

save practically all of our people from radiation, and about and civil defense workers must be trained for this purpose.

seventy to eighty percent from blast. A blast shelter that The size of the bomb, and whether it was a ground or

can withstand thirty pounds per square inch over-pressure, surface burst, is determined by reconnaissance units re-

will protect against winds up to 700 miles per hour. This porting on the degree and extent of damage to certain

will carry you well into the area of heavy damage. Whether types of structures, the presence of radiation, etc.

or not this is done is up to the federal government. Some- Prior to the entry of civil defense personnel it is essential

body in a high place must decide if the American people that steps be taken to determine the presence of radiation.

are worth saving. None of the states can, or will, go into This is done by the fixed monitors, service monitors, and

such a large and expensive program without the leadership the area survey teams of the townships. Their reports

of the federal government. go to the control center of the area hit and, if conditions

We have a shelter program under development. This permit, civil defense personnel and services enter the area

is based on three assumptions: and start rescue operation.

* There are at present no shelters available which can The director, responsible for rescue operation, then di-

afford full protection against individual or combined ef- vides up the real estate and assigns certain leaders to

forts of blasts, heat, and radiation resulting from a thermo- control these areas, such as zone and sector control com-

nuclear attack. manders.

* Attacks will occur most likely in the areas designated These areas are known as zones and consist of a zone

as target areas because of their concentration of popula- control center and mobile operating forces. These operat-

tion, industry, and resources. ing forces are of two kinds, those that operate as groups

* Proposed shelters will be used for pre-attack, during near the area of destruction, known as sector groups,

attack, and post-attack situations. and those that operate on a zone basis, such as medical,

Shelters are classified according to two major categories: welfare, and warden services. The zone headquarters are

Blast and fallout shelters, with the latter category sub- located well back from the perimeter of destruction so as

divided into "basement shelters" and "family" and "fall- to have better control over the entire area.

out"shelters. Aid check points are established, for control purposes,

If weare attacked without any warning, when the first on the main routes leading into the damaged area at which

thing we know of the attack is the blinding flash from the point all incoming aid from surrounding counties report

burst, there is only one thing to do-"duck and cover." in and are directed where to proceed.

Our schools have had this training, and it has saved lives Our cities, which are probable targets of an enemy

already in cases of explosions near schools. attack, have been organized on a more permanent basis.

If we have more time, say thirty minutes, our people The control center is usually located well beyond the city

are warned to take the first cover available. limits so it would not be destroyed by the blast. The zone

If there is still more time available, say a matter of an control centers are located in permanent buildings such

hour, then people are told to go home. If sufficient time as fire houses, schools, etc., both the city and zone control

is available to move the majority of the people into pre- centers having alternate preselected positions. Mobile

viously prepared reception areas, outside of the great cities, groupsi.e.,sectorgroups,are predesignated to be sent

then the evacuation of these people will take place. We into the area to carry out such rescue work as is needed.

will not approve of an evacuation plan unless such a plan The aid check points are located well outside the city and

ensures that every resident knows where he is to go and organized on a permanent basis.
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-CONTINUED

When the air battle is over we must face the problems is of any help to you, and would it be possible to inter-of recovery, and eventual return as far as possible to pre- grate a program of the Reservists and of the Civil Airwar conditions. This means the resumption of transporta- Patrol to come actively into the civil defense picture?tion and communications, the restoration of channels of GENERAL HUEBNER: We have given the CAP officedistribution, and the reestablishment of business and in- space in our building. They are considered one of ourdustry. This will require the combined efforts of local, services, and we have a Deputy Chief of Staff, on a volun-state, and federal civil defense organizations, as well as teer basis, from the Civil Air Patrol. They are quite strongother governmental agencies. There is still much to be in the state within their capabilities. The cadets are mar-cone in connection with this recovery phase. velous in the control center operation. They are uniformed,Civil defense planning has many facets. It is not a disciplined, and they work out very well. But I do notmatter of either shelter, or post-bomb operations, or evacu- think the Civil Air Patrol and the Reservist should beation. We must have complete plans at each level-fed- combined.
eral, state, and local-for each aspect of the program. I think they have an entirely different purpose. I think

the Reservist should reinforce and help out the civil ele-QUESTIONS ment. He can assist in the operation of the staff, and
GENERAL TUKEY: The first obvious thing that comes to especially in the training of the people. He can speed upimnd insofar as the Ready Reserve Forces are concerned the decisions. Then, once operations do start, there is ais the recovery phase and the requirements for evacua- reasonable chance of their being successful.

tion-type airlift that you indicated would be required in The retired Reservists, the people who are retired, areany such disaster. Would you care to comment on that a very important.
little more? How you visualize the reaction time required? For the active Reservist, his main purpose, his main

GENERAL HUEBNER: On a post-bombing evacuation problem, is getting to his post of duty. Of course, therethere will have to be an organization, a ground trans- is a very close relationship there. These questions mustportation job, which comes under the responsibilities of be worked out in civil defense. The Defense Department
the Transportation Service. Also, the reception area where is going to have to help. Otherwise, we are just goingthey are prepared to receive them. Now, if it comes to to lose. It is just that simple. If you impose too much ofradiation evacuation, there will have to be airlift involved a load on us, we are still going to lose. We know we can'tin that, because there could be areas so hot that you save them all, but we have got to save most of them.couldn't live there for seventeen years. In getting out of COLONEL TRAIL: General, did the state of New Yorkthose areas, time is of the essence. The people are per- take advanced federal funds made available for the par-fectly safe in their shelters, if they are in shelters. They ticipation in civil defense plans?
may run out of food. So the problem will be to get them GENERAL HUEBNEn: Very much so. It has been thisout of the shelters quickly and get them off the ground, money that has probably been the most valuable moneyand, of course, the Air Force will come in for that. I am we have had in civil defense, because it allowed us notsure that everything will be devoted to the quick move- only to draw up the plans, but to promulgate the plansment of these people. and implement the plans, and get them printed.However, this is not a hurry-up movement. There will COLONEL TRAIL: I would like to ask, should there bebe time for it, but it must be planned in peacetime. different plans in the forty-eight states? Plans might not

COLONEL CARNEY: General Huebner, you have made work too well in one area that worked well in anothersome statements here about the use of the Reserve in the area, especially when it comes to this evacuation business.civil defense program. Obviously you have a fine plan in GENERAL HUEBNER: In 1951, it was decided that thisNew York, one which is already well implemented. Some was probably a local responsibility. But, now, with theof the other parts of the United States, of course, are not advent of the big bomb and the guided missiles and thequite so fortunate. shortening of the evasive action time, this last CongressDo you have any idea how many Reservists are active passed a bill giving joint responsibility to the federal gov-in the civil defense program in New York? ernment and the states to prepare themselves for war.
GENERAL HUEBNER: We have a few. We have some. Also, Congress allowed the merger of the Office of De-Some of our very topflight people are Reservists, or Na- fense Mobilization and the Office of Civilian Mobilization.tional Guardsmen. But on the whole, very few. My Assist- The national plan should be in the hands of the governorsant Chief of Staff for Operations is General Hamilton, who by the first of October. This plan sets forth the frameworkmaintains the antiaircraft defenses of the New York Na- of the nonmilitary defense of the nation. And it will betional Guard. My Chief Engineer, a colonel, is a Reservist. required that all states, and all federal agencies, will haveOf course, we understand that on M-Day, we will lose the to work within this framework of this national plan.services of both of them, because they are civilians just There is a part of it that is military and part nonmilitary.

like the rest of us and they will go to their duty. However, It sets forth what the military will do, and the assistancein the meantime, they are preparing people to carry on they will render. We also hope, although it isn't in thetheir services in civil defense. plan at the moment that the military will set forth whatOn the whole, not many Reservists are included. They they expect of civil defense to help them implementare not particularly discouraged. We do have some of their mobilization plan, to get their Reservists into actionthem. And the retired people-we have so many brains and if necessary, even to maintain them during the periodin this country now, great military leaders. There has of the emergency.-END
never been anything like it in this country's history. They
are busy in industry, they have got big jobs and little Lt. Gen. Clarence R. Huebner, USA (Ret.), Director ofjobs. And, of course, many of them are service people who Civil Defense for New York State, is a veteran of Worldretired at the age of fifty. We should make great use of War I and World War I in which he commanded the firstthis leadership potential. You just can't calculate the value US unit to meet th Russians. General Huebner retiredofit. from active service in 1950. He is a reconized authorityCOLONEL CARNEY: Do you find that the Civil Air Patrol on the many problems of civil defense in nuclear attacks.
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RESERVE FORCES SEMINAR

LOGISTICS
REQUIREMENTS

Dr. Allen Ferguson
DIRECTOR OF RESEARCH TRANSPORTATION CENTER,

NORTHWESTERN UNIVERSITY

LOGISTICS requirements in wartime are uncertain. More Unless we are to run considerable risk of losing to the

bluntly, we do not know what they will be. I would Reds in the end by being unable to fight effectively in

argue'that no one can know and that no one should limited wars, the Air Force must be able to support its own

hesitate to admit that fact. forces and those of the Army in local conflicts.

Obviously, the greatest of the uncertainties is to what Let me hasten to add two things: One, it seems clear

extent the Air Force should prepare for a central, nuclear that it is largely because of the deterrent effect of SAC
war as compared with a limited war. There is a serious that local wars are more likely than general war. Two, con-

conflict here: The logistics posture suitable for one is not sequently, the Air Force logistics system must as first pri-

ideal for the other. For example, in the central war, indi- ority provide adequate logistics support for the deterrent

vidual combat units should, at least early in the conflict, be forces.

able to rely entirely upon logistics support at hand; off- So far I have said only two things: Namely, that logistics

base support may be most difficult and unreliable. After the requirements can never be even approximately accurate

very first actions the confusion may be so extensive that (and we must learn to live with that fact) and secondly,
planning would be exceedingly difficult. At the same time, that, while retaining the deterrence capability, the Air

it appears that forces in the earliest phases may not be Force should be able to provide in limited conflicts com-

critical, and they may not even play any important role plete logistics support for tactical air and airlift support for

until the issue is deciled, largely by the strategic and sup- the Army and Navy.

porting air forces of the major powers. What are the implications of these rather obvious state-

In a limited or local or peripheral war or emergency, ments for airlift in peacetime? One way of coping with the

quite the opposite is true. The great weapons held in readi- uncertainties of war is to retain the asset control and the

ness to wage or, better, to deter World War III may stand transport capability (certainly in large part airlift) to per-

down during the limited conflicts, while the tactical air mit rapid response to emergencies. A second is to plan on

forces, the Army, and the naval surface forces will be com- a contingency basis with each unit having alternative plans

mitted as early as possible in various degrees, perhaps and procedures. Then, of course, there are all the usual

fully. These will be the forces requiring logistics support. things such as having a high state of readiness with

Specifically, they will require airlift for at least some of exercised forces, but I would like to concentrate for the

their deployment and resupply. rest of these remarks upon the air logistics fleet itself.

There are other elements of uncertainty. When and There appears to be good reason to believe that the

where will the next emergency arise? What weapons, what quantity of airlift available for the wartime job is inade-

forces will be employed? With these major uncertainties quate. For example, in hearings last spring before a Con-

about the kind of combat to be supported, computation of gressional committee, [Assistant] Secretary [of the Air

the tons of POL [petroleum, oil, and lubricants] or of num- Force for Materiel, Dudley C.] Sharp stated in part: "Re-

bers of aircraft engines becomes rather complex. So, too, cent JCS estimates of emergency airlift requirements show

does the computation of airlift requirements. It is quite a steadily rising trend. The deficits . . . are primarily in

unrealistic to suppose that the Air Force or the Department cargo airlift. . . . Today's emergency airlift requirements

of Defense can develop a single wartime airlift require- must be met with today's resources, and the combined

ment. This is a fact of life with which the military and the military and civilian cargo flights fall short of the mark."

public must learn to live. Further, it seems clear that there is a great need to mod-

The second major characteristic: Uncertain as the re- ernize the Military Air Transport fleet. There are at present

quirement is, there is some reason to think that the most only two turbine-powered aircraft in logistics use-the C-1830

likely war need is for support in limited conflicts. In recent and the C-133. The great preponderance of the MATS fleet

months we have seen the Quemoy crisis and a major crisis consists of piston-powered aircraft from the C-54 vintage

in the Near East. Before then, Suez, Hungary, Indochina, on. There appears to be wide agreement that modernizing

and Korea. Half a dozen major crises with actual or poten- the fleet is desirable both for reasons of military effective-

tial local fighting since World War II. In local emergencies ness and for economy. A few months ago, during the MATS

the Army, naval, and Marine forces, as well as tactical air, hearings, Senator [Stuart] Symington [D.-Mo.] stated that,
are, of course, expected to play the dominant roles. Is there ". . . We are building only 14 C-188s a month. That is the

in being the airlift capability to provide the cargo lift total of modern strategic airlift airplanes in the United

needed for fast response in local war? States, despite our commitments all over the world. We
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The proposal is simply that the Air Force lease rather
than buy transports. It is reasonably common practice to
do the opposite, namely, for the Air Force to lease to oper-
ators Air Force-owned transports. This proposal would in-
volve the Air Force's entering into a contract for a private
company to purchase modern transports and to rent them
to the Air Force under agreed conditions and at agreed
rates. It would be the responsibility of the lessor to raise
the necessary funds, say in the capital market, to finance
the initial investment.

Such a contractual arrangement could take many forms.
Panel members serving during the Logistics Workshop of In the recent House Appropriations hearings, Riddle Air-theReserveAForces Seminarincluded left, Brig. Gen. John lines proposed one form. It could, for example, require onlyR.Alison,AF Reserve; Brig. Genl Ramsay D Potts, r., that the lessor furnish complete aircraft, deliver it to theAFReserve;Col.RobertD.Campbell AirNationalGuard. Air Force at the beginning of its life, and recover it some

years in the future. At the other extreme, a lessor could
enter into a contract to furnish the Air Force with somehave only sixteen modern airlift airplanes for military pur- specified number of good flying hours, with the lessor pro-poses.. . . viding all maintenance and other logistics support including,In recent years I have taken some considerable personal perhaps, servicing at the home station. Intermediate typesinterest in the modernization of the military airlift fleet. To of agreements, such as one which calls for the contractorbe able to handle the tonnages required for wars around to perform major maintenance but for the Air Force to pro-the Communist perimeter, piston aircraft simply are not vide line maintenance and all servicing, might be consid-efficient. I am convinced that the cost per year in money ered. The purpose here is not to spell out the details of theand manpower of maintaining any high level of ready air- contractual arrangements, but simply to explore the idealift capability can be reduced through modernization. briefly.

Further, so far as I know, there is little or no argument Now let us consider briefly the practicality of such aagainst this proposition, either in the logistics elements of concept. I shall ignore the "politics" of the idea and con-Air Staff or of the Offices of the Secretaries of Air Force centrate on three substantive points. In order for the schemeand Defense. Why then is not the modernization carried to be practical, at least these conditions must be fulfilled:out and the economies realized? (1) a mutually advantageous rental charge must be de-It appears that there are two main reasons: First, that it vised and agreed upon; (2) the lessor must have sufficientis difficult to dispose of the existing fleet of piston aircraft; security over the life of the aircraft to make it worth hisand, second, that to achieve the savings in operating costs while to invest in the equipment; and (3) the contractualin future years requires very large investment now. The re- arrangements must be sufficiently flexible to cope withmainder of my remarks will deal with the second problem. changes through the life of the aircraft.Here is the problem: The MATS operation-providing Without going into detail, let us consider each conditioncontinuous wartime readiness to perform large-scale airlift in turn. First, a mutually advantageous rental must be-can be performed more economically in new turbine- agreed upon. Since modernization will presumably decreasepowered equipment of the right kind than it can be with the cost of operating a high level of war-ready airlift ca-the present fleet. However, these economies require that pacity, it should be possible to compute a rental whichnew investments in aircraft (and facilities) be made now, would be less than the cost of operating the existing pistonor in the near future, to achieve savings in the more distant fleet and still be enough to provide an adequate return tofuture. This situation poses very practical problems: the lessor.
* To achieve a future economy, the present over-all Second, adequate security for the lessor: Even with anbudget must be increased. adequate annual return, the contractor must have some* That increase, being in Series 100 money [money assurance that the government will continue the lease longfor aircraft and related procurement and maintenance], enough for him to recover at least a substantial portion ofcompetes directly with the procurement of weapons. his investment and a return on his capital. Unless he has* To some Congressmen as well as some military offi- this or equivalent security, it is unrealistic to expect him tocials, the need for transports is less obvious than the need be able to finance the investment in a fleet of modern trans-forbombers. ports. The simplest arrangement would be for the govern-* It involves asking Congress and the Executive to ap- ment to enter into an agreement to lease the equipment atpropriate funds whose benefits (reduced budgets) will be a specific rental for a period of several years. Under pres-reaped by their successors. ent law, or at least under present practice, this may not beThere has been strong feeling in the Air Staff that this feasible. However, the government does lease buildingsappropriations hurdle has been one of the really significant and other facilities for long periods. Also if the advantagesbarriers to modernization. of such lease arrangements are great enough, there is atOne reason why the problem is severe is that moderniza- least a possibility of getting the necessary legislative ortion will take a period of years. During these years the policy changes made.

economies of operation will be building up, but the invest- Third, the need for flexibility: At the beginning of thisment in new equipment will more than offset them so that discussion I pointed out the need for some kindsof flexi-the total airlift budget will at first increase. bility in logistics planning. In these leases, too, it would beIf some method could be found to permit net economies desirable for the Air Force to be in a position to adjust toto appear in the first year or two of the modernization pro- technological and military change. Clearly it should be pos-gram and especially if this could be done without requiring sible to expand the fleet, to adjust the kinds of servicesthat the procurement of transports be at the expense of the rendered by the lessors and to terminate or reduce theprocurement of weapons, a major obstacle to badly needed scope of contracts. Providing for expansion seems to bemodernization could be overcome, simple. Adjustments in contracts would obviously have toI would like to throw out one tentative proposal for be made by new negotiations. Reduction in or terminationachieving this. (Continued on followihg page)
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LOGISTICS REQUIREMENTS - CONTINUED convertible type equipment. Everybody seems to agree
onthat. The discussion is all in terms of shortage in cargo

equipment and not in terms of passenger equipment.

of contracts could-although I am no attorney-I believe, I think we need to find a way to finance and develop

be covered by adequation liquidated damages clauses in more modern and efficient cargo, or convertible type

the original contracts. equipment, aplan, which, as you said, has been proposed

Undoubtedly in attempting to put such a policy actually to Congress by several witnesses in one form or another-

into effect, administrative problems would be encountered, a plan that has been used in the maritime industry, where-

but a superficial check does not indicate that there are any by the government has given assistance.

major hurdles. What then would be the advantages of such Some people in the shipbuilding and in the tanker fields

apolicy? have said that they would be glad to build modern tankers,

If it is practical, the leasing arrangement would appear provided the government would give them a contract for

to make the expansion as well as the modernization of the five years to carry government cargo at certain rates. They

transport fleet easier in terms of legislative and budget bar- worked out a tentative deal with the government and took

riers. First, during a program of modernizing and/or ex- this agreement to the bankers, and the bankers, in effect,

panding airlift capability, fewer funds would be needed for said, "If vou get a contract like that, we will give vou

transports than would be the case under the present pro- money to build the tankers." So, they got the money from

cirement policies. Furthermore, as soon as the economies the bank on the basis of the contract, and, on the basis of

of modernization begin to be realized, the total airlift budget the deal with the bank to make the loan, they made a

%\ould tend to be reduced. That is, the savings would show contract with the shipbuilders to build the tankers and

up as reduced annual budget requirements much earlier then they just sat back and enjoyed the profit.

than under the present system. Thus Congress and the This is a fine plan for avoiding the expenditure of gov-

Executive would not be asked to make large investments ernment capital funds, and I think it could be well carried

whose benefits would accrue to distant successors. Third, out. I would heartily endorse your proposal, though there

because the annual cost of modernization would be less in would be some major problems, such as maintaining the

the early years of a program, there would be less compe- crew capabilities and the maintenance capabilities. But if

tition between transports and weapons for Series 100 funds, we got serious endorsement of this idea within the Defense

In addition to these administrative and budgetary advan- Department, I am sure all of these details could be worked

tages within the government, there may be some important out; and I think that what we should do is develop this

advantages to industry in such a policy. To the extent that modern cargo or convertible capability and not worry too

it vould in fact result in some additional procurement of much about what is going to happen to obsolescent passen-

transport aircraft, it would tend to lessen those pressures ger-carrying equipment that is being sloughed off. It seems

on the aircraft manufacturers to which Dr. Paul Cherington to me what we need in the MATS fleet, or available to

refers in his recent report of the financial problems of the MATS, is this one kind of equipment.

airlines. Such considerations might make a policy of this DR. FERCUSON: It seems to me that we are in complete

sort particularly timely. However, the passenger-type trans- accord. The requirement is for cargo equipment. I am not

ports now in production for the airlines may not be appro- prepared to say anything about the disposal problem, but

priate as logistics aircraft. the need for modern cargo equipment available to MATS,

Lastly, the further development by the military of effi- or in MATS, is very important.

cient cargo aircraft and experience in their operation prom- COLONEL CAMPBELL: In facing both a local or limited

ises to benefit the aviation industry as a whole. In this and an all-out war, in order to have a realistic force in

context, it may be well to mention that there may be some being in the Reserve which is tailored to the nuclear age,

considerable advantage in having military transports cer- do you think that the additional requirement is for both

tificatable as civil aircraft. airlift and air tanker capability? Would you care to com-

ment on that, as to how the Reserve and Air National

QUESTIONS Guard might help meet the requirement?

GENERAL ALISON: Would it be wise to have a lease plan DR. FERGUSON: I am not prepared to make much com-

whereby some obsolescent equipment, which may have no ment about that. I think I could say one thing with reason-

further value to the civilian airlines, but which could be able assurance. The point is that the requirement is largely

converted to the specialized needs of the military, could for cargo capabilities. This is particularly true in view of

be leased by the government and put in the Reserve com- the fact that we do have available, and will have available,

ponents so this valuable national capital would not be lost? a continuously growing amount of support from the Civil

DR. FERGUSON: It seems to me that what you are sug- Reserve Air Fleet, with modern capacity for passengers.

gesting is that if in fact we are able to modernize the On the split between dry cargo and tanker capabilities,

regular fleet, then some aircraft, DC-6s, for example, might I can find nothing to say at the moment except that it

well become available for use by the Reserve organizations. seems to me to be a matter that requires further study.

GENERAL ALISON: The airlines are going to be mod- All I can say about the role that the Reservist is con-

ernized. What will happen to the DC-6s and DC-7s? The cerned with is that it depends to a large part on the degree

airlines have no reserve they can put them into. of modernization that the Reserve fleet has. I mean the

DR. FERUSON: I have a very simple answer for that- fleet in the military Reserve organization. If, as General

I don't know. I have no really useful comment to make. Alison suggested, they move toward modern, four-engine,

It is thoughtful of you to raise that question, because we piston equipment, then this obviously imposes training

have a study underway now, which is only halfway done. requirements on the organization.-END

GENERAL HENEBRY: Are the Reserve Forces included?
DR. FERGUSON: No, not yet.
GENERAL POTTS: I think the Reserves have just about

as much obsolescent equipment as they deserve. They take Dr. Allen Ferguson, an Air Force veteran of World War II,

the obsolete equipment from the Air Force, and I don't is now Transportation Center Research Director at North-

think they ought to be asked to take the obsolete equip- western University, Ill. A native of Rhode Island, he re-

ment from the regular airlines also. ceived his doctorate in economics from Harvard. He has

The shortage of equipment is primarily in cargo, or taught at Harvard and has served in Washington with CIA.
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AIR DEFENSE
REQUIREMENTS

Dr. Richard C. Raymond
MANAGER, TEMPO, GENERAL ELECTRIC COMPANY

HE ROLES of air defense, in the total defense of the In looking n ow at warning against air threats, that is

continental United States, are twofold. aircraft, we say we can see probably at least two hours ofFirst of all, air defense contributes to the deterrent tactical warning. This is far less than the fifty hours re-military posture in the sense that we are trying to keep the quiredtoevacuateNewYorkCity,hutitisenoughtodo
big war from starting at all. We get a contribution to that a lot of things.
effort b maintaining a clearly discernible offense and by As we proceed into the future, we find that our warnin-maintaining a defense. The defense can contribute to the expenditures are going to increase because the number ooffense. It can also contribute to our freedom to maneuver possible threats are increasing, and the maximum warningin the cold war operations. time will diminish because of the threat of the new vehicles.Beyond its contribution to the deterrent picture, how- The intercontinental ballistic missile, for instance, doesn'tever, air defense has a very real role in case the deterrence have to fly two hours getting here, so we talk about fifteenfails. Deterrence can fail for man\ reasons. One, it can fail minutes. It is quite conceivable that we will be given lessbecause the force itself is insufficient. Second, it can fail time than this, even if we detect ICBN1s at the instant ofbecause some enemy leader, we will say, switches from launching.
vodka to marijuana, or some situation like that leads him Warning times then are going to diminish and expendi-to take an irrational move. Deterrent military posture de- tures are going to increase. But the importance of the fune-pends on the enemy's being a rational enemy. And when tion is not going to diminish.
\on say "rational," you obviously mean a guy who thinks We in California have under study a cost benefit analysisas you do. If he thinks some other way, he is not rational. relating to the warning problem. And we have come'upDeterrence is dependent on rationality, but it might fail for with the figure of $1 billion a minute, as a reasonable pricethe same reason, to pay for warning, beyond fifteen minutes. In other words.If it fails, air defense must be based on how it contributes if you have fifteen minutes' warning and by spending Sito the politically free survival and recovery of the maxi- billion you can get another minute of warning, it is worthmum number of citizens. I insert "political freedom" here it to go ahead and pay. That is a kind of a shocking figurebecause I don't think any of us would want to recover or yet it is a minimum number. Because in thinking about it,survive under any other conditions than freedom. But I we did not include savings to civilian economy by an addi-think we have to go through the whole problem, both re- tional minute of warning.
covery and survival, in order to see the thing in complete All we considered was protection and deployment ofform. military forces, and the additional use we could get out ofThe missions of air defense, I think, are three. I am not our forces is worth $1 billion a minute.going to distinguish between defense against missiles and Warning is absolutely essential, therefore, in the air de-aircraft. I divide air defense into three missions. There is fense business, and probably is the only one we know howthe mission of warning; there is the mission of active de- to do with real assurance at the moment. We will have, Ifense; and there is the mission of passive defense. You can believe, warning on out into the distant future, but it willcall passive defense "nonmilitary" if it applies to you, as be a rather short warning, something like fifteen minutes.far as the population and the economy are concerned, but But, defense, I think, is probably in two parts-that is,I think we will also have military passive defense as it the active defense of the forces we are trying to protect,applies to the protection of our own military forces; and and the active defense of the civilian economy. These mahere I include both offensive and defensive forces. Because be the same in case we are able to invoke tle distant airI think the airpower battle may not be settled during the battle concept and start fighting the air battle so far awayfirst two hours of the war, as some people think. It may from the target that you can't reallv tell what the target is,take several das, and if it does take several days, the sur- but as we proceed into the ballistic missile area, it will bevivability of all of the elements that contribute to the win- evident what the target is, and we can't have a very longning of that battle are going to be very important. distant air battle, because we don't have time to fight thatA warning mission, I think, is fairly obvious. We have sort of battle. So we may find we have to expand this fune-spent an awful lot of money on it. In fact, some of my tion, and maybe take a military establishment and erect afriends have said that maybe the Air Force has become the defense around it that will do some good.Paul Revere of the space age. We spend a lot of money on We must continue to work on active defense for thewarning and have a lot of people freezing every day on the whole country, but right now the tactical problems involvednorth edge of the North American continent. And we have seem to indicate that it is going to be a little easier to de-many others flying many, many hours in large complicated fend something like a military establishment, somethingairplanes; and a lot of others sitting around on ships and quite hard and fairly small, than it will be to defend theTexas Towers and one thing and another, carrying out the civilian economy, particularly when you consider the effectswarning problem-the first aspect of it, anyway. (Continued on following page)
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of fallout. This doesn't need to stop us from working on
active defense of the large-scale area type against all pos-
sible threats. But right now the tactical problems involved
seem to be more difficult than they are on the short-range
defense of a hard target.

The third role of active defense is being picked up now
by the military to some extent. You hear a great deal of
talk about "hardening." And the people up in Colorado
Springs begin to shiver and shake when they think about
hardness of Air Defense Command, because SAC is moving
right in with them, and somebody may want to kill off SAC
and may kill them off accidentally in the process.

In any case, I think this is a question that we can quite
safely leave in the hands of the professional military people. Members of the panel aiding at the Air Defense Workshop

because they are actively doing something about it. included, left, Brig. Gii. Donald J.Strait, Air National

With regard to the passive or nonmilitary defense of the Guard; ChiefWarrant Officer DaleHendr, ANG; and Lt.

civilian economy, we need to get into action. As we look
toward future air defense problems and talk about use of
nuclear warheads in defense weapons-and we have looked making headway; the aircraft or missile that comes in at

at a lot of possible kinds of defense systems, some of which high altitude; missiles which may be launched from ships,
involve quite large nuclear warheads-we find ourselves a probably submarines, probably of the missile type, although
little bit in the position of trying to run a police force with they may be air-breathing; and the intercontinental bal-

no weapon but an electric chair. And it is wired up so that listic missile.
it kills the executioner as well as the victim. So we have a It may be possible to cover all of these threats within one

serious problem. If we use nuclear warhead weapons to the large system, but it may be necessary, on the other hand,

extent contemplated by some, we could easily kill ourselves to design separate systems for them.

with our own fallout, unless we had some kind of hole to In designing a system, you run into the principle that I

crawl into to avoid those effects. And I don't see the general discovered ten or fifteen years ago. I call it the principle
world situation getting any better in the distant future. of "dynamic obsolescence." If you make a system large

The United States in 1955, with six percent of the world's enough, complicated enough, comprehensive enough, it will

population, used fifty percent of the world's production. be obsolete before you get it finished. I think this is a worry

We have ninety-four percent of the world's population in that we are facing in many areas.

various stages of disagreement with us, and a lot of them The concept of air defense has been developed to a high

are probably going to be shooting at us during the next degree by people working in this area professionally, but I

500 years. I expect to see the Chinese Communists win out would like to mention a few facts about it. I think weapon

over the Russians within twenty-five years, and if we think defense in depth with a mixture of weapons is extremely
the Russians are hard to deal with, we should try the Chi- desirable. Start fighting out as far as you can, and fight
nese some time. right up to the threshold, if necessary.

All I wanted to say by introducing those apparently un- I think the concept of unity in air defense is an impor-

related remarks is that this is a long-term problem. I think tant one. We need a unified command. We need a unified

to convince yourself of it, you should think about how we engineering structure in air defense. I have already men-

thought about the air defense problem a couple of years tioned flexibility. We have got to have the ability to meet

ago, and you will find that it hasn't changed much today. many threats, some of which might be very well defined at

We are moving into the area where ballistic missiles will the beginning, and we must develop equipment to meet

be important. But this does not, unfortunately, cancel the them. Nonetheless, we must do our best on our forward

manned aircraft threat. A defense system, as we are finding plans. We must design our systems and our organization

out from our experience with SAGE, takes perhaps ten so that they permit the greatest use of all the technical

years to be designed, engineered, manufactured and put marvels. And if the system is going to work after the chips

together, and made operative. An offense system takes may- have been put on the table, we have to have a degree of

be five years, if you work real hard at it. So an enemy can hardness that we haven't seen or talked about much yet.
wait until you are five years down the road on your defense Not only in the physical sense must we be hard but we

system, and have committed yourself to that system, before must be hard in communications, and we must be able to

he needs to decide what offense system to use. And if you put the whole system into immediate action.

put all of your defense eggs in one basket, then all he has It is possible in military planning to plan an offensive

to do is move on to develop a different offensive system, system which is more or less overdone. That is, when you

and you are through, because he can be ready and you have planned to kill every Russian once, it doesn't help

can't. The point I wish to make here is that we cannot much to try to kill him twice. I admit there is a strategic
afford to let the new-fangled threats come in and take over uncertainty on our ability to penetrate their defense. But

all of our consideration. We have to worry about defense it does not seem realistic to me to drop so very many bombs

as a total problem. And just about the time we get our on them. What I am getting at is that you can plan enough

organization for defense against ballistic missiles organized offense, but on the other hand, I don't think you can plan
we will find, probably, that somebody has invented an air- enough defense. The only time you stop working on de-

plane that will fly around the world at fifty feet, or some- fense is when von are exhausted. Because no matter how

thing like that, and we will be back in the old, low-altitude deep you have dug your holes or how well constructed

problem. your shelters are, no matter how much work is done on a

Summarizing, I think these threats fall into four cate- defense system, you can never be completely sure that the

gories-the air-breathing aircraft, or missile, that comes in other guy is not going to invent some new wrinkle with

at low altitude, is still a serious problem, although we are which to get at you. He has the choice of weapons; you

170 AIR FORCE Magazine * November 1958



have got to meet him onl his ow1 terms \lcno 00l are nR. HENDvY: It was mentioned that the Inactive fe-working on defense. servist definitely had a role to play in civil defense. WhichI would like to suggest that we have three ways to split of your three roles do you feel is best for the Readyup the bone, if you want to look at it that way. I don't Reservist to participate in?
mean the Army, Navy, and Air Force. I mean we have the Dn. RAYMOND: I have to duck on that question. I amgeneral war offensive, general war defense, and of course, not a professional military man, and I know very littlethe limited war. about the management of the military Reserve program orLimited wars are much more probable than general war. its problems. It seems to me that ou would have casesOf course, the way to keep it that way is to have the deter- where the Ready Reservist can be properly trained andrent posture. So these things are not independent of each available within a fairly short time. He could be useful inother. I do say that once we have provided for an adequate any kind of mission for which lhe is trained. But he has gotoffense, and once we have developed to the best of our to be pretty much on deck if you are talking about missiles.ability our limited war strength, we ought to spend every- I don't know to what extent that would throw a burden orthing else we can rake up on defense, and I believe if the strain on the Reserve system. I do know there is a host ofAmerican economy were put to it, we could rake up a lot civil defense problems, or, let me say nonmilitary defense.more than we have been. It is possible the Reservist may very well find himself aWe have never had enough expenditure on defense. more useful occupation than in the actual defense on fif-We have never solved all of the major technical problems. teen minutes' notice.
I will not go into detail, but we can stand a lot of effort on GENERAL HENEBmY: I think it is important to observethem. We have a major systems problem. We have a major that there are some twenty sites where the Air Nationalpolitical problem. And we have some policy problems. I Guard is actually setting air defense alerts, and on fil e-would like to mention one. I think it is interesting. For many minute notice. If this is successful for manned aircraft, Iyears, we have been a maritime nation, and we have ad- think it could be employed for defense against missiles ashered steadfastly to the policy of freedom of the seas. We well.
have heard of the three-mile limit. On the other hand, COLONEL VARD: Doctor, your discussion brought outwhen we talk about air defense, we say, "We expect the three points I thought were particularly interesting. First,Navy to establish seaward control. We expect air defense that new concepts must not be allowed to completely dis-identification zones to extend one hundred miles out to sea." place the old, and along that same line, the organizationSo although we are for freedom of the seas, we are not so for defense in depth. I am sure that you don't mean thevigorously for freedom of the air. I realize this is a policy men in hardware alone, a war capability or a defense or aproblem. At least 1 regard it as a policy problem. In de- retaliatory capability, a force in being, not backed up byfense against missile-launching submarines, you might want Reservists. I think youmeanttoenlargeonthatalittlein
to go out, say, one hundred miles, or one thousand miles the area of personnel and manpower as well as in the hard-and establish a submarine defense area, and establish a few ware.
rules such as all submarines must be on the surface, or dis- And then, with regard to the limited war forces, mxplay a certain flag. feeling is the Reserve could back this up tremendouslyQUESTIONS more than is being done in the war planning, so that theutilization of the Tactical Air Command wouid not neces-GENERAL STRAIT: I would like to hear whether or not sarilx decrease the retaliatory strength.you feel the main threat seems to be from the missile area, Would you comment on that?or whether or not you think there is still a threat from the Di. FcRGUSON: I do think depth is iiportant in moresurface-launched, long-range bomber in order for us to jus- than one dimension, as \ou point out. Depth in geographytify the continued expenditures we have put into fighter in weapons, and in the capabilities and in personnel isdefense forces. extremely important. I deliberately excluded no situationDR. RAYMOND: That is an interesting question. I think I from talk about defense problems. It is undeniable thattried to say that even though we see new threats sometimes limited war is one of the probable situations all three ofsuch as the intercontinental ballistic missile coming in, we the armed services have been thinking about for the lasthaven't seen any of the old ones going out yet. several years.

The warning problem is one I am sure ou will appre- Strictly from the standpoint of a taxpayer, it seems tociate. If vou were actually in on the kickoff of the ICBM, me that the Army and Air Force, for example, have beenyou would have twenty or thirty minutes' warning. If you running a pretty hard race for control of the air defense ofhave to wait until the missile comes up over the horizon, the country, and that the Navy and Air Force are aboutour northernmost outpost would then have fifteen minutes. to be running a pretty hard race for the control of theIf you consider submarine-launched vehicles, the warning astronautics mission. I don't know what the Army' andtime is even shorter. Navy are racing over, but they should be racing over theTo guard against an offensive system of that kind, it ability to fight a limited war. Yet, neither one of themseems to me that you almost have to have a defensive sys- seems to be moving very fast, in my opinion.tem in which the personnel involved are certainly no far- Dn. RAvMiON: I could make one more comment. Youither away than the mess hall or the PX, and they have got will recall that approximately fifty-one weeks ago Satur-to be pretty close to their operating post. day, the Soviet Union carried out a feat of technologyWe must have a plan to operate against that kind of which took us quite a while to duplicate-in fact, we stilloffense. What would we do? There is a variety of things haven't quite duplicated it. If you will go back in time andyou can do and a variety of risks you take with each and try to recapture the national hysteria that struck Americaevery offense. It looks to me now as though a coordinated almost immediately after Sputnik I, vou will find that theoperation in which the ballistic missile is used to precede air defense hasn't changed very much in this year, but thatand to cover the aircraft attack, more or less the vay artil- the public awareness of it changed remarkably for a shortlery used to cover the infantry attack, is the kind of thing time.
you have to worry about now. I think that in dealing with Being in a position to view the effect of Sputnik on in-this kind of threat you think about, first of all, something dustry problems, I find that the reaction period of theto keep you alive through the missile part of the business, federal government, when given a sharp jab, is forty-eightand second, something to go up and deal vith the aircraft. (Continued on following page)
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days. It took forty-eight days for them to relax overtime GENERAL HENEBRY: That's right.

restrictions on important projects then going on. These Dn. RAYMOND: Or "How do you change the DEW Line

were high-priority projects. I find that the relaxation time into a 'DON'T' Line?"

is about one year, because it looks as though they are about GENERAL HENEBRY: That's right.

to put the overtime restrictions back on. DR. RAYMOND: Our art in weapons is a little behind our

So we really ought to have one of these jabs about every art in observation. But actually you have to think about

six months in order to keep the public properly informed these things in terms of complete systems. It doesn't do any

on the seriousness of the international situation. good to build long-range weapons unless you have long-

GENERAL HENEBRY: Without violating any security re- range fire control and guidance. It does a little good to see

strictions, are there means of observation of enemy attack a long way because warning is nice, whether you back it

beyond the so-called conventional radar system now in use? up or not. It would be nice to have the DEW Line armed

I am thinking of the vast amount of money spent on DEW so that it wouldn't only see the threat coming but could

Lines. Or is our radar operation going to become obsolete actually go out and do something about it.

in the relatively near future? GENERAL STRAIT: We have the Air Force, the Army, and

DR. RAYMOND: The answer to the two questions are the Navy each with their own missiles. From the stand-

"Yes" and "No." Yes, there are other techniques for going point of organization, do you feel that our defense capa-

out and getting information and observing what is going bilities have suffered by not having a defensive role assigned

on in an enemy country. I refer to a satellite system car- to a small force?

rying infrared detectors which can "see" enemy planes and DR. RAYMOND: I think the missiles system should be

missiles. planned into a single defense concept and be under the

The answer to the other question is "No," however, be- same control. Whether this means they are to be manned

cause these same things, which can work only over the by people wearing the same type of uniform or not, I can-

enemy country and see his missiles actually being launched, not say.-END
can't see aircraft flying around at all. And even the colossal
radar system that you are going to have to build, and the

outer space system, are both no good against manned air-
craft because they don't do anything at extremely low alti-
tudes. They are not close enough together. Dr. R. C. Raymond is Manager of General Electric's

GENERAL HENEBRY: Another question that occurs to me Technical Military Planning Operation (TEMPO). He is a

is the art of defense weapons. Is this art maintaining pace veteran researcher and received his doctorate in physics

with the art of observation? from the University of California in 1941. During World

DR. RAYMOND: What you mean is: What good does it War II, lie served with the Massachusetts Institute of

do to see them, if you can't do anything about them? Technology Radition Laboratory. Hejoined1GEin1956.

RESERVE FORCES SEMINAR

SPACEFLIGHT
REQUIREMENTS

Col. Benjamin P. Blasingame
HEAD, DEPARTMENT OF ASTRONAUTICS, AIR FORCE ACADEMY

The increasinily significant matter of spaceflight and the inspirational objective to which I have been alluding.

USAF's role in it was covered in the Seminar's Spaceflight It is a glimpse at the future; it aspires to instill an attitude

Workshop, following the address by Col. Benjamin P. Blas- of inquisitiveness in the young Air Force officer, an atti-

ingane, head of the Air Force Academy's new Department tude which will make him forever ask: Is this the best way

of Astronautics. Panelists included Col. Edward J. Perkin, to do this job?

representing the Air Force Reserve; Afai. A. J. Latham, The material for this new course is drawn from current

also from the Air Force Reserve; and Maj. Gen. Clarence Air Force experience in research and development. Its

A. Shoop, Chief of Staff of the California ANG. textbooks are even now being written. They will be kept
loose-leaf fashion and thus kept abreast of current tech-O n supersonic surroundings and our man-from-Mars nology.

flying suits do not assure progress; we must make a Aside from the larger inspirational objective, this new

constant effort to achieve that goal. It is out of rec- course has several specific educational objectives.

ognition of this fact that the course in astronautics was The first of these is to develop an appreciation of the

created at the Air Force Academy. engineering and military compromises which must be

This new course, astronautics, has, first of all, the (Continued on page 175)
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SPACEFLIGHT REQUIREMENTS 
CONTINUED

made in the creation of a new weapon system. That is, As though this were not enough, thecourseturnsnextto gain recognition that one never gets the theoretical best to the subject of guidance and control of large rockets.
of anything and that a modern weapon system is a com- Here the cadet will find himself reviewinaghiselectrical
promise between operational convenience and technolog- engineering theory as he studies simplified automaticical convenience, control systems. Here alsohbewill brush up his trainingOuro ther educational objective is to develop an under- in mechanics ashecopes withtheproblem ofsavoidigstanding of the fundamental physics of astronautics, over-stressingin the rocket structures.

hen some people hear this last phrase, they are This extensiveatheoretical treatment isdfollowed by aelated, presuming that our new officer will arrive in their case history of at least one actual modern long-rangecommands knowing all the design details of the Atlas, rocket. Theeffort e eisto demonstrate ow the the-Titan,and the Thor. But they won't; actually theyxxwill retical requirements are met in actual practice. This parthave only limited exposure to these missiles. Our course of the course serves both to saltdcown the theory andltowill teachdthe fundamental physics of spaceflight-not the teach thefactthat, "one can't have the theoreticalb estspecialized design of some early examples of a new art. of everything." The cadet is exposed to the realities ofTo make this clear, consider the time of the Wright compromise in engineerig. He learns also that the militarybrothers' early airplane. Of what lasting value would user must understand the designers' limitation, lest heeducation in the details of how this airplane was put compromise the end product by overemphasis on opera-togetherbetotoday'sAirForceofficer?Theanseris tional niceties.
none. On the other hand, the fundamental principles I hope it is clear that theastronauticscourseservesan
which determined the performance of the Wright brothers' auxiliary role: It is a sort of winduptor capstone which
airplane are the same today and tomorrow. The total gives practical meaning to allthecadets' earlier training
unrefueled range of that airplane was determined by in the basic and applied sciences. It is inthe natureofthe same factors that determine the rangreof the F-104 a systems engineering course. While remaining acoursetoday. Therefore, understanding the range equation-the in fundamentalscience, ithas about itanairo f utility.so-called Breguet formula-gives one extraordinary insight That, briefly, is what the astronautics course at theintowhat must be done to improve thisrange. It tells one United States Air Force Academy is today.Itstext andwhere technological effort mustbefocused itslessons are kept in loose-leaf fashion because they willIna similar vein our objective is to teach what can be be different each year, discarding what has become obso-done with long-range rockets, to point out what must lete, and adding frontier knowledge. Above all, itaspiresbe known about the performance of a rocket before it to instill a lasting willingness to consider thoughtfullycan be used effectively, to call attention to fundamental new ways to do things and new things to do.limitations, to focus thought into areas which need to
be pushed to permit more ambitious spaceflight, and to QUESTIONS
equip the individual to make his own feasibility studies GENERAL SHOOP: The little experience I have had withto explore new ideas. the current weapon systems, the F-102s and F-106s, andTo accomplish this, the course begins where Johannes the planning for use of some of the future weapon systems,Kepler and Sir Isaac Newton began some 300 years ago long-range interceptors, convinces me that the Air Guardin the study of celestial mechanics. Using the same laws and Reserve have a greater potential than ever in defenseof motion which determine the planetary orbits, the work. I wonder if anything in the space travelrequire-cadets learn to compute the trajectories of ballistic mis- ments will change this picture seriously? In other words,
siles and satellites in the first weeks of the astronautics do you think spaceflight will be asadaptabletothe Aircourse. Thus this course has its roots in the earliest develop- Guard as the current and proposed weapon systems?ment of mankind's understanding of theoretical physics. COLONEL BLASINGAE: Yes. It seems to me that our re-Just as the pilot must learn to conserve his fuel and quirement for people is expanding and not contracting. Iuse it efficiently to get the full range of his airplane, the can only generalize from that that there is more than amissileman must learn the most efficient way to use his job for every person to do.missile. This is the second subject covered: What is the GENERAL HENEBRY: Would it be fair to ask if theoptimum powered trajectory of a spacecraft and how is weapons of the future are going to be of such complexityits unbelievable velocity (twenty to thirty times the that the part-time soldier, or weekend warrior, can't util-speed of sound on earth) attained? ize the employment of them?This early part of the course gives real meaning to COLONEL BLASINGAME: Tremendous effort has beenthe cadet's earlier study of physics and mathematics. made in the direction of attempting to relieve some of theHe sees the laws of conservation of mechanical energy stresses in the operation of new weapon systems. Theseand momentum assume reality; he sees differential calculus are efforts to lower the training level required of thespecify the accuracy of control of velocity which must be operator. We must do this whether the forces be Regularattained; he sees his study of integral calculus being used or Reserve.
in calculating trajectories and determining rocket per- GENERAL HENEBRY: Therefore, I believe it would fol-formance. low that if the Reserve organizations-the National GuardIn the next several weeks, rocket powerplants are and organized Reserve-are capableofuemploying someofstudied. Here the cadet applies his studies of physics, the present-day weapons, even though your ultimatechemistry, and thermodynamics to an understanding of weapon is becoming more complex, the employment of itthebest choice of fuelsforrocket engines. Helearns the would become simpler andthe Reservist couldbeutilized.
fundamentals of rocket engine design. COLONEL BLASINGAME: I don't think that technologyAfter this, the course turns to the reentry phase of is what is holding up this part of the program. It is organi-spacecraft. Attention centers on reentry into the earth's zational planning, timing, and so forth.atmosphere. The cadet's earlier training in aerodynamics COLONEL PERKIN: Don't you think there should be atwill befullyexercisedashecomputesthe forces acting this time paralleltrainingoof the Air National Guard andand theheatggeneratedbythereentrybody. (Contined on following page)
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the Air Force Reserve in both the missile and space age? have maybe ten percent, maybe twenty, of our people

COLONEL BLASINGAME: Well, I am an educator by go on to advanced training in civilian institutions. From

profession and choice, and I am an educator at heart, this group will come the new workers in research and

and I couldn't do anything but endorse your statement. development activities of the Air Force. But the Academy's

I think all of us have a whole lot to learn, is an undergraduate program. It doesn't do anything but

COLONEL PERKIN: Do you think we should back up and help us support the very fine graduate training that the

come to the middle of the road between aircraft and Air Force has had over the years.

guided missiles, at least in the next five years? MAJoR LATHAM: I happen to know that the Depart-

COLONEL BLASINGAME: Well, I would like to call to ment of Psychology at the Academy was recently dis-

your mind a statement by General White. We are going banded. I wonder if you have taken over in your depart-

to use whichever system is appropriate for the task. I am ment any of their function in the area of study that we

sure you know that our program includes a great deal of sometimes call "human engineering"?
development of manned aircraft as well as missiles, and COLONEL BLASINGAME: We are not including in the

I think that we are in a period of transition. There are astronautics courses at present any of the aeromedical

areas in which the missile seems unlikely to substitute aspects of spaceflight. When the reorganization you spoke

for manned aircraft. On the other hand, I think the present of was accomplished, courses in human biology were

emphasis we have put on the long-range rocket is not added. This was taught by the Flight Surgeon. Much of

too big. I think it could stand to be larger. the material in the course in psychology was combined

COLONEL PERKIN: Since the Air Force Academy is train- into a course in management and leadership. They teach

ing your men and the courses given are of a general here the principles of psychology and its application to

nature, do you contemplate some program, from a practical leadership.
standpoint, to introduce space engineering courses of a GENERAL SHOOP: Could you give us a little additional

more "practical" nature at the Academy? information on the actual handling of these weapons,

COLONEL BLASINGAME: Our course in astronautics does whether they will be adaptable to National Guard and

treat of the fundamental physics of spaceflight itself. Be- Reserve Forces. One side of the argument has been that

cause we are military people, we concentrate heavily upon nociviliancomponentwouldeverbecapable of handling

those aspects of space vehicles that are likely to be im- atomic weapons, that the AEC would not let them into

portant to the military man. We spend a great deal of our their hands, that they were beyond the capabilities of

time on ballistic missiles, satellites, and the like. And Reserve Forces. On the other side there are people who

certainly, we expose the cadet to the spaceflight picture. say just the reverse is true, that with their technician

We expose him to a very realistic and practical study of program they can handle any kind of missiles or weapons.

experiments now planned and now being accomplished in Although they might not be the one to press the button

space exploration, to fire them, there was no reason why they couldn't be

There is, in addition to the academic training the cadet maintained and perhaps operated by them. Do you have

receives, a series of direct orientation courses given by any comment?
the commandant of cadets. This introduces cadets to the COLONEL BLASINGAME: Speaking now of offensive mis-

weapon systems in use today, and those systems now in siles, with which I am best acquainted, we will have to

development. This course includes not just textbook in- considerably simplify the operation of them. We have,

struction but visits to operating commands in the missile in connection with that, a tremendous task of backing up

fields, and it includes time at the Atlas base in Cheyenne. the astronautical supply system. In the total system of

It includes time in the operational environment of mis- getting that missile off and keeping it readly to go there

siles. It also includes a tour of the Martin plant, where is a job for a lot of people.
cadets will see the missile in development. Here, I think, GENERAL GRUSSENDORF: I would like to comment, be-

the young officer will get a direct feel of the task ahead. cause you can be sure I follow your desires. It is pri-

GENERAL SHOOP: Is it accurate to say that, in addition marily a matter of getting the facts together properly and

to the courses you have mentioned and the experience presenting them properly in order to achieve an under-

the cadet will be exposed to at the Academy, there are standing of the capabilities of the Reserve components.

other engineering and scientific courses that relate to mis- I think we are getting closer to that every day. The recent

siles? trip that a number of the Air Staff made to both troop

COLONEL BLASINGAME: I should make it clear that carrier wings and Air Guard units at summer camp has

what I have presented to you is a small fraction of the gone a long way toward correcting a lot of misunder-

program. The young man in the Academy has a large standing.

program. He is occupied every minute, and I have given The answer previously given by the Air Staff as the

you a little view of only a small fraction of his time. results of a resolution passed here by the Guard Council

He has the normal university training in all of the or the combined Reserve Council of AFA has since been

humanities. As a matter of fact, speaking solely of the modified, and I am sure will be out shortly. I think you

academic program, that is sufficient to occupy fully as will all be reassured that the problem is not just "Can

much time as the subjects dealing with science and tech- you do it?" but rather, "How much can be done by the

nology over and above what would be the normal load Reserve components?"-END

at a university. In other words, the cadet has additional

training in the military sciences and in innumerable exer-

cises. We have a program in athletics, as you know, and
we expect each man to participate in athletics. Col. Benjamin P. Blasingame was USAF project officer on

GENERAL HENEBRY: In addition to the training obtained the Titan ICBM, before becoming head of the Air Force

at the Academy doesn't the Air Force sometimes send Academy's new Department of Astronautics. A native of

officers-and of course these gentlemen will be officers Pennsylvania, he joined the Air Force in 1941. He servc

some day-to civilian educational institutions? in early radar development programs and holds a do-

COLONEL BLASINGAME: That is correct. We aspire to torate in aeronautical engineering, received from MIT.
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ANOTHER CONTINENTAL"FIRST"
t e Greatest Aircraft Advance in Recent Years

a C-ilE AuN rufEL INJECTION
Continental Motors, power specialists since 1902, present and proved in well over a million miles of trouble-free
the Continental Continuous-Flow Fuel Injection System flight, it brings an entirely new concept of performance,as the greatest advance in its field in many, many years. safety, dependability and economy to flying, vastly
Designed, developed, and built exclusively by Continental, broadening the usefulness of airplanes.

FJRST REALLY SIMPLIFIED FUEL INJECTION * * * YOU GET ALL THIS:no more running parts than carburetor fuel system! Very closetolerances eliminated - no plungers - nothing togtou*fSMOOTHER OPERATION, because withto get out of the perfect fuel distribution which the systemadjustment. It's as simple as this: provides, power impulses from all cylinders
are identical. Each cylinder does an equal
share of the work.

GREATER ECONOMY, because with each
cylinder getting exactly the same amount of
fuel, all cylinders can be leaned out uniformlyo for better economy. Lean-out needn't stop, as
with a carburetor, when the leanest cylinder
begins to starve while others could be leaned
still further.

INCREASED RANGE, because fuel con-
sumption can now be predicted accurately.
Gauge on instrument panel is calibrated to
correlate injection system pressure with fuel
consumption, in gallons per hour.

i* HIGHER HORSEPOWER with no change
in engine displacement. The engine "breathes"
freely, with the carburetor's restriction to air
flow removed.

BETTER ACCELERATION, with none of
the characteristic flat spots just above idle.
Fuel doesn't have to travel from a distant
carburetor; it's right at the cylinder all the time.

FREEDOM FROM ICING. The engineO Conventional type fuel pump Manifold valve divides fuel icing hazard is eliminated entirely, because
pressurizes fuel. uniformly to all cylinders. NO the refrigerating effect of vaporizing fuel at

RUNNING PARTS. the carburetor has been removed.
M eteringuvalve linkedto Nozzles discharge fuel into REDUCED MAINTENANCE, resulting fromthrottle regulatesfuel flow. cylinder. NO MOVING extreme simplification. (See cut.)NO RUNNING PARTS. PARTS.

Dramatic and convincing proof of the system's superiority With Continental Fuel Injection, no carburetor heat
is the world record distance flight of Capt. M. L. "Pat" is required-ever. You always use the coldest air
Boling, from Manila, P.I., to Pendleton, Ore.-approxi- available, for maximum power. Starting is fast and
mately 7,000 miles-in a current production Beechcraft sure; accurately-controlled fuel metering to all
Bonanza J35, on which Continental Continuous-Flow Fuel cylinders takes care of that. Spark plugs lost longer,
Injection is standard. too, because-thanks to uniform distribution of

leaded Fuel-all cylinders receive the same amountWRITE FOR INFORMATIO of lead.
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GROUND CONTROL 0 Larget drone centers in air-portable van.
Men at console maintain control through flight instruments. Path

of drone is traced automatically on plotting board at right.

II

AIR CONTROL relays commands from ground station to drone PROBING ANTIIMISSILE DEFENSES remoely-controlled drone flies at supersonic

where distance or terrain block direct beam. Air director may speed toward target irea. Test measures alertness of defense system and speed in

also originate control since it has complete microwave system. launching ground-to-air missile.

3 2

GREAT RANGE of Sperry0 microave command guidance system is shown or through air director (1). Drone draws ire of defense system which

in diagram. Ground station (1) controls target drone (2) either directly launches ground-to-air interceptor missile (4).

RADAR SYSTEM WILL ENABLE USAF
TO TEST ANTI-MISSILE DEFENSES

Can guide "attacking" drones 400 miles at supersonic speeds

How good are our anti-missile defenses? path automatically on a plotting board, radar for guidance and control of missiles

A new Sperry Microwave Command receives information continuously from and aircraft. Since 1946 Sperry has been

Guidance System recently demonstrated the drone on its speed and other flight designing and producing complete long-

for the Air Force will help military offi- conditions, and commands the drone's range control systems for drones and

cials find the answer. Applied to super- engineandflightcontrols.Whentheearth's unmanned aircraft-including the first to

sonic target drones used to simulate a curvature or obstructions block the ground fly directly through an atomic cloud.

missile attack, the system will aid in test- signal, the system operates through a AERONAUTICAL EQUIPMENT DIVISION

ing the readiness of air defense units and director aircraft which is a flying duplicate

ground-to-air missile defenses. of the master ground control station.

With a range of 400 miles, the Sperry InworkingwiththeAirForcetodevelop SPrRVIt'Offf 'APT al

system can guide a drone along a preset the new system, Sperry made use of its GreatNeck,NewYork

course with precise accuracy from a mobile broad experience in gyroscopics and elec-

groundcontrolstation.Itdisplaysadrone's tronics as well as its mastery of microwave DIVISIONO F SPERRY RAND CORPORATION



RESERVE 7CE S 5

CIVIC
RESPONSIBILITIES

Gen. Curtis E. LeMay
VICE CHIEF OF STAFF, USAF

HEN a man in a militar job has (uties in addition In turn, the Air Force will offer all possible support

to his primary assignment, people usually say that to those units and individuals who readily accept a sharehe wears twohatse of responsibility for carrying out the Air Force mission.Most of us, Ithink, are perfectly satisfied and, in fact, We need and are glad tohave them as equal partners.
would prefer to be one-hat operators. However, in this When it comes to vearing the secondat,Air Reservistsday and age we soon learn that wearing two hats is not can play another important role-by informing the people
onythe style, but quite necessary. e have beome par- about airpoer. BynthisI mean that Reservists must useticularly aware of this over the years as I have been their experience and knowledge to interpret airpowver
called upon to wear my second hat more and more often. accurately through individual contacts with the public.

In both categories of hats, members of the Air Reserve In this way Reservists can help othersto make decisions
Forces are important members of the Air Force family. about the Air Force onthebasis offacts. m dio
First, they are expected to be ready on a moment's notice If the Air Force and the otherservices areto haveto join with Regular Air Force units in responding to an\ what they need to attain their optimum effectiveness
threat to our security. Second, they are also expected- as instruments supporting thegovernment's policies,they
andiencouragedl-to serve as Air Force spokesmen in their must be backeduprby the understanding,w illoand deter-Communities. mination of the American people. This means thattheAs far as the first hat is concerned, weof the Regular people must be constantly informed on the progress ofAir Force depend on Air National Guard and Air Reserve the national dlefense efforts. And] since airpower is an
combat units and individuals to support accomplishment important part of the total national defense strength,
of the Air Force mission. Many Air Guard and Reserve the people must receive a steady flow of informationunits are on duty right now as integral elements of our about the Air Force.
defense network. In fact, the entire Reserve Forces unit I see Air Force public information objectives this wastructure is now geared to instant readiness. First, we want the American people to be accurateToday, we have an Air National Guard composed informed about the airpower threat to our security, andprimarily of interceptor fighters and AC&W units which we want them to know what the Air Force is doin gare integrated into our air defense network. Air Force counter the threat.
Reserveunits,ontheother hand,areecharged with provid- Secotnd, wewantthe people to kno what the Air Forceingran airlift capability that can be used in support of needs, now and in the future, to doits job.
airlift requirements for all services. Our Air Reserve Forces And last, we want the people to have confidenceinthecomprise thirty-nine combat wings, considerable support Air Force-confidencebasedonour continuing high stad-
type units, and augmentation individuals. When one com- ards of performance.
pares this total force with an over-all active force struc- Modern airpover has compressed time and space intoture of 105 wings planned for the end of this fiscal year, a small package. Technological advancement in thrust.it isobvious thattor eserve Forces constitute a con- structures, andl electronics foreshadows an even greatersiderable part of the Air Force capability incompetence of time and space as allies. That iswNhy

It is up to the Guard and Reserve commanders to the most dangerous threat facing this nation and the freemake certain that their units are just as ready as they world is expanding Soviet airpower. Fortunately, ourcan be macle. Every problem of mobilization must be own airpower is of excellent quality and growing. Theanticipated and resolved now. I realize that there may point is, however, it has to keep improving-keep increas-besome problems of facilities and equipment which are ing in quality and strength, and it can only do this if theriffcult to overcome, but we must keep after them and public understands the urgent necessity for the Unitedwork together to settle them. If units or individuals cannot States to have airpower second to nonebe made ready for immediate useful service in an emer- Our public information agencies are trying hard to keegency, we are wasting time and money and we should the public informed. At various times in recent months,scrub them. We cannot squander our resources. (Continued on following page)
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CIVIC RESPONSIBILITIES CONTINUED

for example, the Air Force has informed the public that that young men and women can find in the Air Force.

we are actively concerned with fifteen missile systems, Another fable-talk of the "ultimate" weapon-started

some of them operational, some testing, and some in last October with the launching of the first Sputnik. True,

development. We have also released information con- the development of any radically new weapon or tech-

cerning the location of twenty sites for missile operation nique is generally spectacular and always important. But

in different parts of the country-as well as the existence the strength and quality of our airpower doesn't rest on

of a dozen missile units, either in operational or training any single weapon or technique. Its foundation is a system

status. The public has also been informed about some of integrated and mutually supporting forces. And our

of our other projects, such as the X-15 which man will superiority can be extended into the future only if this

soon take into the near area of space. We have also told system moves forward into the space age as an entity.

the public about a subsequent spacecraft designed to Personally, I doubt that there ever will be an ultimate

put a pilot into orbital flight and return him to earth, weapon although I agree that at a given moment in

At the same time that all of this has been going on, history, a weapon could be decisive.

we have tried to keep the public informed concerning the There is a constant need for people who are familiar

improvements in all categories of our manned aircraft with airpower to keep the record straight by sorting

forces. The public has also been told about the measures fiction from fact about airpower and its future. To help,

being taken to better our forces' alert posture and reaction our public information people operate an internal infor-

time-a most important counter to the threat. However, mation program, the purpose of which is to keep the

such a vast and complicated process is difficult to present Reserve Forces supplied with current facts so that Re-

to the public in such a manner that they can keep the servists can be of real service to the people of their com-

whole picture of airpower in perspective. munities. I trust they will make use of it.

Dissemination of information concerning the threat and There is one last thought I would like to leave-this

the counter to this threat is more than a question of mass thing called public relations is not a manipulation of

media communication. As effective as these outlets are, minds. It is not, as some of the short-lived, light-headed

and as much as they help, they cannot do the whole job. popular books have implied, something immoral, evil,

A lot of hard work by individuals, who understand air- or contrived. It is not press agentry. Rather, public

power and can talk intelligibly about it, still has to be relations is first deserving, and then earning, public under-

done at the community level. standing. In that context, public relations, and educa-

In making the progress of airpower crystal clear to men tion as well, are tools of an enlightened policy toward the

and women throughout the country, the direct contacts public. In America today, one must be understood if he

Air Reservists have in towns and cities everywhere are wants to gain support. We all must contribute if we

invaluable. Their friends and fellow citizens want up-to- want to sustain that support.

date information about the Air Force, and they respect Today, the Air Force is a vast and complex operation

the knowledge and opinions of these Reservists. Where much larger than most people realize. Its annual budget,

precise understanding is concerned (and it certainly is for example, is approximately four times as great as the

concerned in the case of modern airpower) there is total annual net sales of United States Steel-one of the

nothing to equal person-to-person communication. world's largest industrial corporations. It is not surprising,

If the public is to have confidence in their airpower, therefore, that nonmilitary individuals who are busy with

we in the Air Force must make clear to the public our their own affairs find it difficult to keep up with every-

own concepts. It is essential that the public know and thing we are doing. We owe it to them-as fellow citizens

understand what the Air Force is doing to maintain its and taxpayers-to keep them informed.

capabilities to counter today's threat while bringing along No institution can survive ina democracy if the public

the strength that must be ready tomorrow. In this respect, is of a contrary opinion. Although the Air Force may

several fables have cropped up persistently as a result enjoy a history of accomplishment and the current support

of recent technological developments. For example, you of the President, Congress, and the public, we cannot

have undoubtedly heard it stated or implied that the sit back and assume that we will retain their support.

progress of automatic devices spells the doom of the flying The challenge then is: Are we going to leave our public

Air Force. We have some excellent automatic devices now relations to chance or are we going to do something

and will undoubtedly have even more remarkable ones constructive about it?

in the future-but mechanical marvels will not be able The public relations and educational job of achieving

to do all the jobs. They never will be completely free of public understanding and support cannot be done by

reliance on human functions. Whatever they are, whatever commanders and staff officers alone because the attitudes

they do, wherever they operate, the so-called unmanned and actions of every individual associated with the military

devices will still be carrying out decisions that men make all speak louder than any command echelon. The com-

and instructions that men prepare for them-often as mander or staff officer can act in the best interests of his

onboard flying crews. One thing is certain-automatic de- country and wear his second hat well, but others can

vices never will be able to anticipate every condition. undo-knowingly or unknowingly-faster than he can

One of the things that we must make clear in presenting achieve. That is why all of us in the active military

our facts to the public is that forces employing mixtures service and all Air Reservists as well, have to lend a

of the most modern systems-manned and unmanned- hand in the matter of public relations.-END

will be capable of a wider variety of tasks. They will be

able to get the job done better and more economically.
Since man will continue tohbean important element of

AirForce strength, one of the mostserioustasks facing Gen. Curtis E. LeMaU is Vice Chief of Staff, USAF. Prior

us is to find men with the necessary skills to handle the to his assignment in Washington, General LeMay was

flying and support functions in the years ahead. Here SAC's Commander in Chief. A pioneer pilot before World

again, you can help by using your knowledge and influence War II, during the war he directed the B-29s in the air

to encourage a general understanding of the opportunities war against Japan. He took command of SAC in 1948.
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THE NAVY'S DEADLY FLYING FISH
It's called TALOS ... a name to re- The Army will use it too another Air Force missile. ITT engi-member. So keen, so accurate is its air-borne neers developed, designed and sup-It's the missile now installed on the guidance system, the Army will use plied much of the vital communica-Navy's newly-commissioned guided- TALOS too. The Navy and the Army tion systems providing telephone serv-missile cruiser,theU.S.S.Galeston. are pooling their resources-working ice and warning information at theIt'sa surface-to-air weapon that can in close, effective cooperation-to de- ATLAS intercontinental missile bases.knock invading aircraft out of the velop land-borne, mobile launching It's a big job-requiring research,skies. devices and modified firing controls experience, skill, imagination in elec-

Deadly accuracy . . . to take the fullest advantage of tronics and other fields. It's a job that
It's part of a weapon system conceived TALOS' remarkable "brain power" and ITT is proud to be a part of.
by Applied Physics Laboratory of striking power.
Johns Hopkins University. Using an The big job of ITT in missile guidance
air-borne guidance system developed TALOS is just one of the missile tasks
by ITT engineers, TALOS locks on its that have been assigned to ITT. The
target...seeks it relentlessly, the way a Army's LACROSSE is another. ITT en-
compass needle seeks North.. swiftly gineers developed its complete guid-
overtakes and destroys it. ance, ground, air, tracking, and com-

The deadly accuracy of TALOS puting systems. They contributed to
makes it one of the most important RASCAL. for the Air Force. They de- ... the largest American-owned world-wide
and successful weapons available for veloped the launching and firing con- electronic andtelecommunicationenterprise,
the defense of our skies. trols and test equipment for BOMARC, operating companiesand 128,000 employees.

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 Broad Street, New York 4, N.Y.
FARNSWORTH ELECTRONICS COMPANY * FEDERAL ELECTRIC CORPORATION - FEDERAL TELEPHONE AND RADIO COMPANY * ITT COMPONENTS DIVISIONITT INDUSTRIAL PRODUCTS DIVISION . ITT LABORATORIES . INTELEX SYSTEMS. INC. * INTERNATIONAL STANDARD ELECTRIC CORPORATION
KELLOGG SWITCHBOARD AND SUPPLY COMPANY * ROYAL ELECTRIC CORPORATION *IAMERICAN CABLE SORADIO CORPORATION LABORATORIES

AND MANUFACTURING PLANTS IN 20 FREE-WORLD COUNTRIES



data handling

equipment for

missile maintenance...

Magnacard

LARGE CAPACITY FILES

RAPID RANDOM ACCESS

EFFICIENT ROUTINE PROCESSING

A system with complete files, complete data and complete

processing. .. to handle all operations.

It's a proven fact . .. that of the total work necessary to put a

missile into the air, a staggering 90% is primarily logistical

and involves the control of many individual maintenance

parts. This figure becomes compounded as the number of

inactive, but ready-to-fire missiles increases... and keeping

track of their individual needs becomes a herculean task.

It is clear that an efficient system of organizing, filing and

searching great masses of data at high speeds, and at realistic

costs is necessary. The Magnavox Company answers the

need for "discrete" unit data record handling with Magnacard.

You are invited to investigate and make

use of these new techniques . . . write

today for complete illustrated brochure,

COMMUNICATIONS RADAR DATA HANDLING ASW MISSILES

THE MAGNAVOX COMPANY Dept. 14 . FORT WAYNE, INDIANA



Arizona Senator and rated commnand pilot. Barr, Goalwater, The 1958 N-flc.( h fc, ~nCp.Caecreceives special AFA Citation fromi AFA President Schenk. Christensen, nJr Nth ,kiANG, accepts whis lrIhy.

AFA RESERVE FORCES AWARDS
A SURP awadfom ttt i Fogrmec to temodere tn ierforrne rord Tre ari wasr accepted for

USindida and unit awards, honoring of a flying The honors as top individual Air National Guardsmam
Ricksernator,o ad awartcsw nratroph axd paqes stothe wrentto M/Sgt. Harr Kilpatrick ,emberY kfth ir38th
eent-paked all-day Reserve Forces Seminar September tional Guard, who received a plaque in recognition of25atte ala Co et-n his outstanding performance.
CRecipient of the Air Force Award, the Exceptional His opposite number in the Air Reserve-1958's out-Cvilian Service Award, was the Reserve Seminar's moder- standing Air Reservist-was M/Sgt. Louis J. Ramseator, John P. Henebry, former AFA President and out- of the 2643d Air Reserve Center at San Francisasmu salf

going Chairman of the Board. Sergreant Rasmussen is first sergeant of the 631st USAFHis award wvas presented by Air Force Vice Chief of Hospital (Reserve). He received an AFA plaque to markStaff, Gen. Curtis E. LeMay, mn recognition of the Reserve his achievement.
genereal's Outstanding contributions to airpower on the Both men were honored, too, at the Airpower Awards<oceasion of last year's Fiftieth Anniversary of the Air Banquet, on Saturday evening, September 27.Force. The winner of the AFA's 1958 Air National GuiardSenator Barry Goldwater of Arizona, who received a Ricks Memorial event, Capt. Clarence Christensen, Jr.special AFA Citation, was recognized at the Seminar for of the 173d Fighter-Interceptor Squadron, Lincoln, Neb.,his outstanding service as an Air Force Reservist, includ- received the Ricks Trophy from AFA President Schenking studies of the problems of personnel retention, ad- at the Seminar. Captain Christensen completed the dashvanced aircraft, and ballistic missiles. from Jacksonville, Fla., to Dallas on Sunday, SeptemberA colonel in the Air Force Reserve, the Arizona legis- 21, prior to Convention opening, in one hour, forty-eightlator is the only US Senator to have achieved the rating minutes, and twenty seconds. The proficiency event, flownof command pilot. He has flying time in twelve different in North American F-86D3s, featured radar-con trolled in-types of jet aircraft. tercepts. Of the nine Air National Guard pilots whoAnnouncement of the top Air National Guard and started, eight completed.
Reserve units and individuals also starred the busy day. Honored with plaques were the three runners-up inChosen as the outstanding Guard unit for 1958 an~d the Ricks event: Lt. Arthur R. Allen, 122d Figh ter-recipient of an AFA award was the 175th Fighter-Inter- Interceptor Squadron, New Orleans, La.; Lt. Elvin R.ceptor Squadron, of Sioux Falls, S.D. Ruthstein, 151st Fi gh ter- Interceptor Squadron, Knoxville,The 175th established, as part of its excellent per- Tenn.; Capt. Bobby W. Dodges, 111th Fighter-Interceptorformance, a newy record score in the Spaatz Trophy Squadron, Houston, Tex.
competition. Maj. John Schilt, unit commander, accepted All four winners were presented, at the close of thethe AFA honor on behalf of his men. formal trophy and plaque ceremonies, with gift transistorWinner of the top Air Reserve Unit AFA Award for radios from the General Electric Company, presented by1958 was the 349th Troop Carrier Wing, stationed at J. B. Montgomery, of GE's Aircraft Gas Turbine Division atHamilton AFB, Calif. This unit had been redesigrnated Cincinnati, Ohio, manufacturers of the J-47 jet engines powvfrom a fighter-bomber wing, and established an outstand- eringy the F-86Ds flown in the Ricks cross-country.-END
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Now-AFA and Mutual OF OMAHA

Protect Your
New

brings flyers security -
"We have long known of Mutual's

interest in and work for the USAF.

Their work on Medicare, and

on the continuing MATS insurance

program have won them recognition

throughout the Air Force.

We are delighted to have Mutual work Kids in School?

with us in helping to protect hazardous How much of your flight pay does it take right

duty pay of rated personnel." now to cover your family expenses? And what

plans have you to cover those expenses if you're

grounded,and your flight pay is lost for 3 months,
6 months, a year?

Ir. 1. J. Skutt
resident, Mutual of -ii says.. . AFA's Flight Pay Protection Plan was designed

for you-designed to help you cover expenses

withgreatpridethatweacceptthe without going into debt, in the event that you're
"It is wtgraprdthtwacethegrounded. Details on the next page.

responsibility of protecting this vital

segment of our armed forces. We

know the importance of their part in

protecting our way of life. We are

fortunate to be able to assist them-

doubly fortunate in this opportunity to

work with so respected an organization

as the Air Force Association."



join to help you

Flight Pay !
low-cost protection-a non-profit service of AFA to rated personnel-

peace of mind - and indemnity for flight pay lost

through grounding for disease and accident.

Got a new car? If you're grounded

A mortgage? For 90 days or more as a result of disease-for

Bills due? 180 days or more as a result of aviation accident
-then, if you're covered by AFA's Flight Pay

Add up your outstanding obligations. Then figure Protection Plan, you get
out for yourself how you'd handle them, if you a) indemnity for lost flight pay, at the rate of
lost your flight pay through grounding. 80% of the pay you've lost. (Tax free - the

amount is roughly equivalent to 100% of yourIf loss of flight pay would mean embarrassment, regular lghtpa.)ZD' regular taxable flight pay.)worry, trouble-then you're the man that AFA's b) A continuing income-indemnity at the
Flight Pay Protection Plan was designed for.n ;n same rate-for as long as 12 months in case ofFlight Pay Protection, after a waiting period,
gives you a continuous income after you're grounding due to disease, or 24 months, for

grounded-gets rid of nagging worries about bills groundingsduetoaviationaccident.ordebts. You'll fYou pay only 2% of your annual flight pay forordebts.You'llfindfulldetailsonthenextpage. 
this protection!

This protection is made possible at this rate
as a non profit service of AFA for AFA members
only, through the cooperation of Mutual of
Omaha.



Here's How the Plan Works
Basically, Flight Pay Protection is designed to protect you from Aviation Accident, or by disease, no indemnity shall be paid

loss of flight pay due to disease or accident which strikes after you unless the period of disability exceeds 90 consecutive days.

have taken out this protection. If such disability continues beyond this waiting period, in-

annualflightpayforthisprotection.Inreturn, deninity for loss of "Incentive Pay," as defined herein, 'will

You pay 2% of your annual flight pay bo thro . Irun, be paid retroactive to the first day of the month in which

youmayreceive80%ofanyflightpayyoulosethroughgroundings. such disability occurred, but for not exceeding 12 months.

A Member shall not receive more than the respective total limit

Theyre aeut soe caes which epro-atectn Planiill, notucof indemnity for any and all continuous or successive disabilities

They're about the ones you'd expect-attempted suicide, groundings incurred during any single premium period.
due to injuries received as a result of insanity, VD; voluntary sus-

pension from flying; groundings due to disease or accident which PART II. EXCLUSION

preceded application for protection. The insurance under the policy shall not cover loss to any Member

Since, basically, this plan is designed to use your own money to resulting in whole or in part from or due to any of the following:

protect you, these exclusions are the ones you would want yourself, 1. Criminal act of the Member or from injuries occasioned or oc-

to protect your investment. curring while in a state of insanity (temporary or otherwise).

Chances are that they will never affect you. But you'll want to read 2. "Fear of flying," as officially certified by responsible authority
them over before you take out the coverage-and here are the of the Member's Service and approved by the head of the
conditions and the exclusions which affect payment under the plan. service in accordance with applicable regulations.

THIS IS TO CERTIFY that under and subject to the terms and 3. Caused by intentional self-injury, attempted suicide, criminal
conditions of Group Policy No. GMG-1776 (herein referred to as assault committed by the Member, or fighting, except in self.

the policy) issued to the AIR FORCE ASSOCIATION, Washington, defense.
D. C. by MUTUAL BENEFIT HEALTH & ACCIDENT ASSOCIA.

TION, Omaha, Nebraska (herein called the Association), the 4. Directly or indirectly caused by war, whether declared or

Member whose name appears on this certificate is insured for the not, if act of an enemy in such war is the direct cause of loss

insured period specified herein against loss of Incentive Pay for insured hereunder, hostile action, civil war, invasion, or the

Hazardous Flight Duty Performed, in accordance with current resulting civil commotions or riots.

Service Regulations, hereinafter called Incentive Pay, due to (1) 5. Failure to meet flying proficiency standards as established by

accidental bodily injuries received while the Member is insured the Member's Service unless caused by or aggravated by or

under the policy, or (2) disease contracted while the Member is attributed to disease or injuries.

insured under the policy and more than 30 days after the effective 6. Inability of a member to continue to meet physical standards

date of the Member's insurance thereunder. The 30 days waiting for Hazardous Flight Duty because of a revision in those

period applicable to loss of incentive pay due to disease shall not standards, rather than because of preceding injury or disease

apply to coverage under Member's certificate renewed without lapse. causing a change in the physical condition of such member.

PART I. MONTHLY INDEMNITY 7. Accidents caused while riding or driving in any kind of race.

If, because of covered injuries or disease, the Member shall be. 8. Alcohol, drugs, venereal disease, arrest or confinement.

come disabled while insured under this policy so as to be prevented 9. Willful violation of flying regulations resulting in suspension

from performing duties entitling the Member to receive Incentive from flying as a punitive measure, or as adjudged by respon-

Pay, the Association will pay monthly indemnity periodically, based sible authority of the Member's Service.

on the Incentive Pay applicable to his "Pay Grade" and "Years of 10. Sentence to dismissal from the service by a general court-
Service" in accordance with current rates of "Incentive Pay for martial, submitted resignation for the good of the service,
Hazardous Duty" as set forth in current Service Regulations, in an or suspension from flying for administrative reasons not due
amount equal to one-twelfth of 80% of the "Amount of Annual to injuries or disease.
Flight Pay" shown on the Member's Certificate of Insurance, for

the period of such continuous disability as hereinafter specified: 11. Loss of life shall not be deemed as loss for purposes of this

insurance.
(a) If disability is caused by covered injuries due to an Aviation

Accident, no indemnity shall be paid unless the period of 12. Primary duty requiring parachute jumping.

disability exceeds 180 consecutive days. If such disability 13. Voluntary suspension from flying.

continues beyond this waiting period, indenmity for loss of 14. A disease or disability pre-existing the effective date of cover.

"Incentive Pay," as defined herein, will be paid retroactive age, or a recurrence of such disease or disability, whether or

to the 91st day from the first day of the month in which such not a waiver has been authorized by appropriate medical

disability occurred, but for not exceeding 24 months. authority in accordance with regulations or directives of the

(b) If disability is caused by covered injuries not due to an service concerned.



1., e~i I evx~-il~,ii- ~year,.
(b) In the event a Member receives the limit of 24 months'

,ered 11mber: indemnity for disability caused by accidental bodily injuries
1. (a) A member is considered eligible to apply for this in- due to an Aviation Accident or 12 months' indemnity for dis-

surance provided he has successfully passed his last annual ability caused by accidental bodily injuries not due to an
physical examination and is physically qualified and entitled Aviation Accident, or by disease, coverage as to such Member
to receive "Incentive Pay" as of the date of application, pro- and premium payments not then due will automatically termi.
vided, that an annual physical examination shall not be deemed nate. Thereafter the Member may reapply for coverage here-
to have been successfully passed for the purposes of this under subject to all the terms, provisions, limitations and
insurance if upon review of that examination or any laboratory exclusions set forth in the policy.
tests or upon re-examination the Member is suspended for 4. Written notice of claim should be given to the Air Force Asso-
physical reasons from flight status. ciation within 20 days after the occurrence or commencement
(b) The Principal shall have the right to request a review by of any loss covered by the policy.
appropriate Military Medical Authorities of the medical rec- 5. Written proof of loss must be furnished to the Air Force Asso-ords and other evidence submitted in connection with a claim. ciation, Washington, D. C. for each month for which indemnity

2. Each Member agrees to notify the Association through the is claimed, within 90 days after the termination of said monthly
Principal of any change in "Incentive Pay" because of change period for which the Association is liable.
in grade and years of service and to pay any additional pre- 6. All indemnities of the policy will be distributed through themium thereafter due. Such change shall be effective only on Air Force Association to the insured Member or, in the eventthe next succeeding renewal date of his coverage. In the event of his death prior to payment of claim, to his next of kin.the Member has failed to give this notice, the Association will 7.Noactionatlaworinequityshallbebroughttorecoveron
have the right to specify in the new certificate the amount the policy priorto the expiration of sixty daysafter written
shown on the preceding certificate. proof ofploss has beenxfurnishedin accordance withthe re-

3. (a) The insurance of any Member shall automatically termi. quirements ofthe policy.No such action shallbebrought afternate as of the date he ceases to be a member of the Air Force the expiration of three years after the time written proof ofAssociation, leaves the Member's Service, is pensioned or loss is required to be furnished, or such further time as may beretired, whichever occurs first, or as of the next premium due required by law.
date succeeding his attaining the age of sixty years. No in.
demnity shall be due or payable hereunder for any month MUTUAL BENEFIT HEALTH & ACCIDENT ASSOCIATION
occurring after the Member ceases to be a Member of the
Air Force Association, leaves the Member's Service, is pen.
sioned or retired, whichever occurs first, or after the next /s/ V. J. Skuttpremium due date succeeding his attaining the age of sixty President

AIR FORCE ASSOCIATION
FLIGHT PAY PROTECTION PLAN

Underwritten by Mutual of Omaha
SEND REMITTANCE TO AIR FORCE ASSOCIATION, MILLS BLDG., WASHINGTON 6, D. C.

(Please Print) Rank Nam&

SerialNumber Years Service for Pay Purposes

OF OMAHA MailingAddress

Amount of Annual Flight Pay

I certify I am currently on flying status and entitled to receive incentive pay, and that tothe best of my knowledge I am in good health, and that no action is pending to remove mefrom flying status for failure to meet physical standards. I authorize AFA, or AFA represen-tatives, to examine all medical records pertinent to any claim I may submit.

Signature ofApplicant 
Date

I want to join AFA, $6 dues enclosed.
Application must be accompanied by check or money order for annual premium. Theannual premium charge is two percent of ANNUAL flight pay.



THE DELEGATES AT WORK
IN BIG "0"

Schenk, Trail head 1958-59 slate of leaders as business sessions chart year ahead

PETER J. Schenk of Washington, pace than our own. Our margin of

D.C., who has earned national security continues to dwindle.

repute as a spokesman for US "Our peril would be clearer to the
aerospace power in the Technological American people if our leaders would
War, was reelected President of the make candid acknowledgment of their
Air Force Association as delegates estimates of current and future Soviet

gathered at the Dallas, Tex., Conven- forces to be posed against us-forces
tion, September 25-28 to choose their which daily grow more dangerous to
1958-59 leadership slate. Mr. Schenk our survival...
is the second man in AFA history to To meet these challenges, AFA
be honored with reelection as Presi- once again called for consolidation of

dent. In private life, Mr. Schenk is the three military departments into
assistant to the president of Raytheon one.

Demnde~to~ithe95Stae- AFA's 1958-59 leaders, chosen at Dal-
Manufacturing Company. Demanded, too, in the 1958 State- las, are Peter J. Schenk, reelected as

Serving with President Schenk, as ment was an increase in expenditures President, and Janes M. Trail, elected
1958-59 Chairman of the Board, will for "research and development of fu- Chairman of the Board. le succeeds

be James M. Trail, of Idaho, Chief of ture forces appropriate to the chang- John P. Heichry in that AFA office.

Staff for Air of that state's National ing threat."
Guard and a veteran AFAer and for- That the US can afford expanded

mer National Director. For a full run- efforts in defense was strongly as-
down of new AFA officers and direc- serted in the AFA Statement.

tors, see opposite page. In the words of the Statement: Opening the first business session

More than much had happened in "Our total national defense effort at Dallas' Hotel Adolphus was the in-

the world since the delegates had can be expanded without endanger- vocation by Msgr. William F. Mullally,

gathered in Washington for the 1957 ing the economy. AFA Chaplain, following the formal

Convention and salute to the Fiftieth "The defense effort today represents call to order by President Schenk.

Anniversary of the US Air Force. less than twelve percent of our gross Chairman of the sessions was Howard

The Soviets had startled the world national product. Estimates of the T. Markey, Chicago, Great Lakes Re-

with their Sputniks, and responding percentage of gross national product gional Vice President.

to the challenge, the US had intensi- devoted to the Soviet Union's military Addresses of welcome were given

fied some of its efforts to meet the effort range from thirty to fifty per- by Convention Chairman Al Harting,

increasingly menacing Russian chal- cent. Yet the threat posed by the Mayor R. L. Thornton of Dallas, and

lenge. enemy's actual force in being today, Maj. Gen. Harry Crutcher, Jr., Texas

But to the AFA delegates, the and by the more advanced weapon Air National Guard, who was mili-

questions-a year after Sputnik-re- systems he is rapidly developing and tary host.

mained: Are we doing enough to stay producing, places a far greater re- To mark the admittance of Alaska

with and surpass the Communists? quirement upon our defense effort as the forty-ninth and now largest

And equally important, are the Amer- now and over the next decade than state of the Union, a report on the

ican people getting the full story of was the case ten years ago. significance of Alaska in the aero-

the US position visa vis the Soviets? "We believe the people of the space power picture was given the

The Association's 1958 Statement United States should be frankly in- delegates by Lt. Gen. Frank A. Arm-

of Policy (for full text, see page 36) formed of the grave danger in which strong, Jr., Commander of the Alaskan

pointed up these questions firmly and they live. . . . We believe the Ameri- Command, who was on hand to rep-

bluntiv: can people are currently being asked resent the Governor of Alaska and

"Soviet strength and striking power to take this risk without their full military forces in that vital area. In

continue to grow at a more rapid knowledge and understanding." the audience, as the General spoke,
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was a delegation from the newly annual report to the delegates was six others. Nine new National Ichartered AFA squadron in the new- given by James H. Straubel, AFA tors were elected and nine Onest state. The group, represented by Executive Director, who described the were retained. A full rundown appeasDan Plotnick, received its charter at intensified activities of the staff and below. The Rev. William Laird, Had-the session from President Schenk. organization during the hectic twelve don Heights, N. J., was chosen as newKeynote address at the session was months just passed, announcing to National Chaplain.given by former Chairman of the delegates the addition of "a magazine Other highlights:Board Gill Robb Wilson (see page within a magazine," the new SPACE e Honored specially were recipi-60). Mr. Wilson praised Alaska as DIGEST, beginning on page 67 of this ents of AFA's 1958 "Family Awards,"the first US state carved out by air- issue. given in recognition ofcontributions
power and went on to discuss what Reelected to serve with President to airpower, and announced at the

e described as the new formula for Schenk and Chairman of the Board closing Airpower Brunch, held Sun-survival in an age of mass destruction Trail were Julian B. Rosenthal of New day morning, September 28, at thepotential. He called for increasingly York City, National Secretary, and Statler Hilton Hotel. Chosen as AFA'sgreater stress on aviation as an instru- Jack B. Gross of Harrisburg, Pa., Na- "Man of the Year" was Treasurerment of national policy and demanded tional Treasurer. Both are Air Force Gross, while the "Unit of the Year"that scientists fulfill "their duty in World War II veterans. Mr. Rosen- was the San Diego, Calif., Squadron.giving meaningful explanations of the thal is an attorney and has served as For full rundown of family awards,implications of [their advances] to AFA's legal counsel, and Mr. Gross see box on following page.society and to the economics of life." is a beverage jobber and automobile * Miami Beach, Fla., vas approvedThe famed speaker earned a stand- dealer. as the site of the 1959 Conventioning ovation. The Convention chose six new AFA and Aerospace Panorama, whileFollowing Mr. Wilson's address, the Regional Vice Presidents and reelected (Continued on following page)

Lefttoright, highi lpots of th ie~s s-on anIAwar~ds Banquet: Julian B. Rosenthal, reelected National Secretary,makestreport to delegates; Jack B. Gross, reeleted Nationial Treasurer, receives congratulations, after his designation asAFA's Maiiof the Year, from outgoing Board Chairman John P.Heiebry; San Diego Squadron commander, Frank W.Davis, acknowsledges, honor to his unit as AFA's Unit of the Year; Convention Chairman, Dallas' AHarting,welcomsesdelegates, Alaskaii Coimiand commander, Lt. Gen. Frank Armstrong, addresses delegates on new state's strategic role.

AIR FORCE ASSOCIATION'S NEW LEADERS col 4e
Elected for the Year 1958-59 at Dallas, Tex.

SECRETARY z PRESIDENT TREASURER
*Julian B. Rosenthal *Peter J. Schenk JackB .GrossNew York, N. Y. Washington, D. C. Harrisburg, Pa.

REGIONAL VICE PRESIDENTS
New England RegionJ Northeast Region (DJentral East Region '

3
outheast Region c3luth Central Region 5Adwest Region*Ph iipe F. Coury *Leonard A. Work George D. Hardy *Alex G. Morphonios Roy T. Sessums 'Kenneth H. Bitting

Southwest Region RockyoMountain Region Great Lakes Region Nort M ntral Region Northwest Region FarWest Regioni Hardin W. Masters Dale R. Erickson *IardT. Markey 1M4e S. Else rf5bgeH. Mitchell Jl~.jJ.Mca

NATIONAL DIRECTORS
rman of the Board-James M. Trail, Boise, Idaho

'John R. Alison Wlter i.Bon y J.Amlan Cross **Edward P.NCurtis J. R. Dempsey **JamesA.DoolittleHawthorne, Calif. Silver Spring, Md. Miami, Fla. Rochester, N. Y. La Jolla, Calif. San Francisco, Calif.
HA. Paul Fonda J.WayneFredericks Albert L. Harting *Samuel M. Hecht **JohnP. Henebry *Robert S. JohnsonHagerstown, Md. Bronxville, N. Y. Dallas, Tex. Baltimore, Md. Park Ridge,Ill.1 Woodbury, N. Y."oArthurF. Kelly "George C. Kenney Thomas G.Lanphier, Jr. *W. Barton Leach CarlJ. Long John S. MontgomeryLos Angeles, Calif. Scarsdale, N. Y. La Jolla, Calif. Weston, Mass. Pittsburgh, Pa. Glendale, Ohio*Charles O. Morgan, Jr. Msgr. William F. Mullally Fred 0. Rudesill **C. R. Smith "CarlA.Spoatz WilliamW.SpruanceSan Francisco, Calif. St. Louis, Mo. Metairie, La. New York, N. Y. Chevy Chase,Md. Wilmington, Del.

*Arthur C. Strz **Harold C.Stuart CW. ThayerTutt AldenA.NWest "Gill Robb Wilson Paul S. ZuckermanOmaha, Neb. Tulsa, Okla. Colorado Springs, Colo. DeWitt, N. Y. Huntington, L. I., N. Y. New York, N. Y.

Edward Lee Heinz, Berkeley, Calif.-ex officio
Rev. William Laird, Haddon Heights, N. J.-ex officio

Incumbent 
**Permanent members
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DELEGATES AT WORK CONTINUED

Chicago and Las Vegas were favored tional president to no more than two * A call to the AFA President and

for selection of the 1960 site. terms in succession. Board to urge enactment of the All-

The third business session on Satur- 9 Provision for National Constitu- Service Bill to amend the Reserve

day, September 27, saw delegate tion to be amended to read: "The Officers Personnel Act to correct in-

action on resolutions: right to nominate and vote for thir- equities as the act affects the Air

Passed resolutions included: teen (13) Regional Vice Presidents National Guard and Reserve.

*A call for AFA to urge action representing each of the regions spe- *Recommendation to USAF and

by the President and Department of cified in Article V, Section 2 of this the Congress that assignment of offi-

Defense toward a goal of a single pro- Constitution, shall be confined to the cers as Executive for Reserve Affairs

motion list for all ranks in all services, delegates representing their respective and their staffs at Hq. USAF and

with the ultimate goal of a single regions." CONAC be restricted to Reserve of-

military service. 0 Provision that Airpower Coun- ficers called to active duty for four-

* AFA support of revisions of cur- cils be formed only with the consent year terms for express purpose of

rent weapon systems and procurement of appropriate wing commander and filling such posts and that such tours

practices for increased emphasis on concurrence of squadron or flight in be limited to one.

competitively negotiated incentive- area concerned. * Call for AFA to urge Congress

type contracts to reduce lead time, e Recommendation that the Space in future appropriations to earmark

while providing proper safeguards for Education Foundation establish a per- funds for Reserve support, so that they

small business. petual memorial suitably honoring the may not be used for other purposes.

*A call for congressional action to memory of the late Capt. Iven C. *Call for the Association to pe-

provide increased quarters allowances Kincheloe, Jr. tition the Department of Defense to

for military personnel; extra hazard *A call for the President and remove present restrictions on drill

pay for personnel involved in devel- Board of Directors of AFA to advise pay ceilings and that all personnel in

opment and operation of new weapon the Secretary of the Air Force of the augmentation forces, along with pro-

systems or at a remote station not now need to take cognizance of capabili- grammed units of the Air Reserve

covered by current flight pay provi- ties and resources of the Air National Forces, be paid inactive-duty training

sions; adoption of the career manage- Guard in the missile age. pay.-END

ment provisions of the Cordiner Re-
port to allow needed flexibility in
promotion and retirement policies.

* A call for congressional action 1-7 t
to improve housing for military per- 1 '. AFA AWARDS *
sonnel and dependents by extending AFA
the Capehart-Rains Act, programming THE PRESIDENT'S TROPHIES
housing at remote stations, program- T'

ming housing for married, lower- Jack B. Gross, Harrisburg, Pa., AFA's Man of the Year

grade airmen. San Diego, Calif., Squadron, AFA's Unit of the Year
* Encouragement by AFA of qual-

ified young men to enter the new Air UNIT EXCEPTIONAL SERVICE PLAQUES
Force Academy.

* Commendation of the Eighty- California Wing, Membership

fifth Congress for its legislation of Pennsylvania Wing, Education

the National Aeronautics and Space Lincoln Squadron, Lincoln, Neb., Community Relations
Administration; the Federal Aviation Vandenberg Squadron, Detroit, Mich.,Programming
Agency; increased military pay; and

reorganization of the Department of INDIVIDUAL EXCEPTIONAl.5EVICE PLAQUES
Defense.

D call for the President, the Frank V. Brazda, San Diego, Calif.( Mr.a ndrs.Robert A. Patterson,

Congress, and Secretary of Defense William L. Dougherty, Cleveland, AkenA.1Vest,DeWitt,N.Y.
to assess and make public the US mili- Ohio
tary requirement in the face of the Alex G. Morphonios, Miami, Fla. Leonard A. Work, State College. Pa.

Soviet threat in terms of the nations T/Sgt. John H. Zollinger, San'Diego,

ability to bear the economic burden. 0. D. Olson, Colorado Springs, Colo Calif.

e A call for the modernization,
with jets and turboprop transports, of ALS OF MERIT

the Military Air Transport Service, John I. Bainer, Long Beach, Calif. Will 0. Ross, Mobile, Ala.
and the Air Reserve and Air National
Guard. Ken Ellington, New York. N. Y.

Gu A call for enactment of legisla- R.NKenneth Hamler, Jr., Millington, J. ChesleyStewart (Posthumously),

tion extending the Federal Air Trans- N.J.
port Program to at least June 30, Earl McClintock, North Hollywood,

potPormt a es ue O Calif. Mrs. Ruth Young, Pittsburgh, Pa.
1963, with expenditure of at least
$100 million during each year of the SPECIAL CITATIONS
program.

Resolutions significant to AFA or- John P. Henebry, Chicago, Ill. Julian B. Rosenthal, New York, N. Y.

ganization and constitutional pro- Arthur C. Storz, Omaha, Neb.
cedure included:

* Limitation of the office of na-
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Acuto oa rag) 0to10 n ls

lihwihAlcr-ydalcsern h cceleration switching sroD-0Mlimee

systm ino hyraulc enrgy hichJutin, rliablityand esposepeeniafMoatii Mnn l
actate th mehansmssterin th exrem teperturs.ao..od..ane).0o.50..l.bso

morereliableandresponsive.and reiovandleaaace. Eletrlnpnmnal)aag.. . .. 28 v ... ots
lightwegedtasecnrintegratuithe Teaccelneratngeblwuit, cingserce ProfPr-ur Milliam....45prsi
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and powered by fluid or hot gases. The tion. Suggested applications are: missile Amien.. .... .. .. . -6 Fto50F
simplified "printed circuit" system of surface controls, jetavator controls, andAmin.........-65Ft70F
integral passageways within the mani- vector and nozzle steering controls. Your system ieration. 10 ....omicross
fold eliminates all external plumbing inquiries are invited.___________________

~ ENGINEERING REPRESENTATIVES: AIRSUPPLY AND AERO ENGINEERING. OFFICES IN MAJOR CITIES

TME CORPORATION

11i~esearch Manufacturing vsin
Los A4ngeles 45, Californa* Phoenix.Arizona

Systems, Packages and Components for: AIRCRAFT, MISSILE. ELECTRONIC. NUCLEAR AND INDUSTRIAL APPLICATIONS



The

Airpower Book Club
Selection for

NOVEMBER
A man who battled from El

Alamein to Whitehall, who

took on everyone from his

mother to Eisenhower, Mont-

gomery remains something

more than a great dissenter.

He is a great general, cer-

tainly; but how many know

that, as one reviewer points

out, "The Montgomery-Con-

M n ingham-Tedder team founded

in the desert the tactical air

doctrine that became FM 100-

20 over Marshall's signature,

and FM 15-35 over Eisen-

hower's"?

Delitted to serving thei en who want depth

and breadth of professional knowledge-who The memoirs of a man who has held coin-

seek stimulation in preference to placid con- mand at every military level from platoon to

formitv-the AIRPOWER BOOK CLUB is Army Group would be worth reading, even

proud to present to members the atobiog- if they were dull; more especially so when

raphyofasoldierwhohasbecomealegend his experience ranges all the way from Indian

in his own time--Field Marshal Sir Bernard frontier dty through World War II to the

Montgomerv. Viscount of Alamein. earlvdaysofSHAPE.

Aman who deliberately set out to become the But Montgomery is never dull. He has

very model of a professional soldier, and a mastered writing as lie mastered any of

stodent of war, Montgomery is a controversial the arts necessary to conimand. ". . . I

figurc ranking with Billy Mitchell as a storm claim that I am clear. People may misunder-

center. stand what I am doing, but I am willing to

"I have never" he says, "been afraid to say bet that they do not misunderstand what I

what I believed to be right and to stand firm am saying. At least they know quite well

in that belief. This has often got me into what they are disagreeing with."

trouble."



Ibrit out

Soviet Strategy In The Nuclear Age
By Raymond L, Garthoff Retail

A complete review of past and current Soviet thinking Value
on organization, and strategic concepts for brush-fire and
nuclear war; a study of the Soivet image of the US
military structure; careful, detailed analysis of land power,
seapower, and airpower functions in Soviet strategy. The
Soviet approach to and employment of missiles.

The Memoirs of Field-Marshal Montgomery

Retail
Value

And a FREE gift. History of the USAF 1907-1957
Nearly 400 photos, many of them collector's items . . . more Retailthan two dozen maps and charts . . . 287 pages of vivid text,
including a foreword by Gen. Thomas D. White, Chief of Value
Staff of the USAF, and a complete index and bibliography
for quick reference.

For your SIS membership fee you get

worth of books to start-with two or more additional Book
Club selections of the same high calibre to come, at no $ *75
extra charge.

Just fill out the coupon, and mail it with your $15 today.
Or, if you prefer, send no money now-pay us $6 a month
for 3 consecutive months instead. Either way, we'll get your
books off to you by return mail.

AIRPOWER BOOK CLUB 11.58
CARE OF AIR FORCE ASSOCIATION * MILLS BUILDING * WASHINGTON 6, D. C.

Enroll me as a Member of the Airpower Book Club. I understand that I AIRPOWERwill receive free a copy of the HISTORY OF THE USAF, 1907-1957.
BOOKI enclose $15. I Bill me for $6 a month for 3 months.

Start my membership with The Memoirs of Field-Marshal Montgomery. CLUB

Start my membership with Soviet Strategy In The Nuclear Age, so that
I will get two selections, plus my gift book, immediately.

NAME

ADDRESS



Monty's Wars-with

the Enemy and Others
By W. Barton Leach

Montgoimery of Alaine

OR thirteen long years since v-E Day Montgomery after being told that this might reduce his effectiveness

of Alamein has held his tongue while others caught at SHAPE. Certainly the Montgomery-Coningham-Tedder

the publishers' market with their versions of great team founded in the desert the tactical air doctrine that

events. Now in his Memoirs he has his say-and what a became FM 100-20 over Gen. George Marshall's signature

say it is! Intensely personal, vivid with the urgency of and FM 15-35 over General Eisenhower's. Ground and

decisions under fire, ruthless in pinpointing errors-includ- air commanders, sharing a tactical headquarters, made a

ing his own, Olympian in its judgment of men, it pulses joint plan to be carried out from a joint command post,

with Monty's heartbeat. predecessor of the JOC. Air superiority took first place,
mounting to a crescendo of attacks on enemy airfields

"Sweet are the uses immediately before the ground offensive. Meanwhile in-

The wheel of adversity in its mysterious way twirled terdiction of sea and land communications whittled down

four times for Monty. He was an undersized, skinny kid Rommel's staving power, especially in fuel. Finally, to

with a dominating mother-which made him aggressive. pave the way for the breakout, full effort was poured into

His was a poor family, incapable of supporting him in the the battlefield-the precursor of the carpet bombing at

polo-playing tradition of officers in his age group-which St. L6.

turnedh imnto serious study of the profession of arms.
Hisbelovedtoife often ears diedin 1938-whichled Concentrated Thrustv."Partridge Drive"

him to seek solace in dedication to his career. Finally, in The 1940 success of the Manstein Plan-Guderian's

1942. the commander designate of the Eighth Army was massive armored thrust through the Ardennes and across

killed in an air crash-which made Monty CG of the France to the Channel-as compared with the failure of

Eighth. (By odd coincidence Tedder got his air command the 1914 Schlieffen Plan, emasculated through not keep-

in the Western Desert by the crash-death of the air marshal ing the right wing strong, dominated Monty's strategic

firstchosen.) thinking. He consistently opposed what he calls the par-
tridge drive" (everybody attacking all along the line with

Alamein and Points West all units suffering equally from the inevitable logistic short-

The desert offered war to Monty's liking, never alas to ages) and favored the one strong thrust supported by all

be repeated. True, he had a defeated and disorganized necessary transport. reserves. and supply, other units being

army with low morale and lower confidence in its com- "grounded" in holding operations.

manders. But he was on his own, confident in his pro-

fessional competence, charged wvith a definite mission Sicily
aainsta single enemy,andunworried bypoliticalc on- Bradley/Patton and Montgomery here came together in

siderations. a single operation for the first time. Monty began this

Believing that his soldier-civilians should feel a sense beautiful friendship by asserting-and carrying the point

of his personal command, he decided to give them "not with Ike and Alex-that the American plan to land in the

only a master but a mascot. . . . To obey an impersonal Palermo area on the western angle of Sicily would pro-

figure was not enough. They must know who I was. . . . I duce disaster, and that the Americans should land on one

readily admit that the occasion to become the necessary side of the southeast angle xvhile Monty landed on the

focus of their attention was also personally enjoyable. . . other. Then, according to Bradley, Monty hogged the only

The twin badges in the beret became, if you like, my sig- road by which the Americans could go north to Messina-

nature. It was also very comfortable." He canceled standby and Bradley's A Soldier's Story produced a map showing

orders for a retreat to the Nile and convinced the Eighth solid columns of advancing American troops being forced

it was going to drive Rommel out of Africa. to turn on their tails and go off somewhere to the west.

Rommel's defeat with heavy loss when he attacked at Monty's map of the same episode shows American forces

Alam Halfa on August 31, 1942, was as carefully planned skittering around aimlessly in Western Sicily with ample

as the more famous offensive victory three weeks later opportunity to go north had they wished; and his text

at Alamein. Both indeed were integral parts of the same severely criticizes the lack of a "master plan" to concen-

plan: first to blunt Rommel's sword, then to send him trate on Messina and thus prevent the Axis forces from

reeling back in retreat. escaping to fight another day in Italy.

Now it can be told that within very recent years the

Air Force Association Policy Committee failed to nominate Overlord

the Field Marshal as Airpower's Man of the Year only After a brief sojourn on the Italian boot, Monty was
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Thelong-awaited recollections ofoneof the most striking figuresofWorldMonty"asaitough-rinde dBiton whose daring played the key role in puttingRommel'sdreaded Afrika Korps out of business,havefinallyreachedthe public prints asThe MemoirsofFieldMarshal Montgomery (World Publishing Company, Cleveland,$6).The bookgives the Viscount ofAlamein's versionof the hard, exciting days of World War II and describes is rolein momentousdecisions and actions.
Onthese pages, W.Barton Leach,a veteran observerof themilitary scene andthe first directorof the famedHarvard Defense Studies Program, gives an incisive report on what the great soldier in the beret hasto say-THEEDITORS

orderedtoLondonto assumecommand of 21 Army Group the Seine" Monty assailsIke for indecision, vacillation,for the cross-Channel attack. delay,and,ultimately, clearstrategic error infailing toOn Ne Year's Eve, 1943, in Marrakesh, Churchill push one concentrated thrust to Berlinthrough the Rugave Monthis first look attheinvasionplanprepared andthe North German Plain.Thiswouldhaverequiredby (British) en.Frederick MorganasCOSSAC (Chief stoppingPatton, transferring American divisions to thofStaff o Supreme Allied Commander, Designate).Before northern thrust,andthrowing all logistic resources behindbreakfast thenext day Montyhad kicked theslatsaout them.M ontyofferedto yield the commandto Bradleyof this laboriously prepared document and convinced ut thiswas hardly realistic and as quickly rejected.Churchillthatit wasall wrong. Whether Monty's criticism of Ike is justified, is essen-Arrived in London, ontyreplaced with his own team tiallyan issue of logistics. On thisMonty must sustainatheexistingseniorstaffof21ArmyGroup;theresulting 
heavyurden ofproof, for even his able and devotedquip that "the Gentlemen [amateurs] are out and the ChiefofStaff, de Guingand, agrees with Ikeand disagreesPlayers [prof essionalst wjust going tohat" did nothing to with him.endearthe CG to theGentlemen who hadh een sweating

outrthe plans at Norfolk House. ArnGem,Te ner aff Asctoh wAs planning progressed, disagreements appeared. Operation Market Garden, the airborne attempt toChurchill, convined that there were toomany vehiclesfor seizethebridgeheads onthe lower Rhine,failed. Herethe number offightingtroops,came down todiscuss the Montygot one nasty surprise (the high battle worthiessmatter with Mont'sstaff. The CGgot him comfortably ofa Panzer Corpsrefitting inctheharea) and admits twoseated and thensaid: mistakes: dropping the troops too far from thevitaloh-"I cannot allo youto discuss [this issue] withmy staff. jectiveand underestimating the difficultiesofopening themr staffadvise meand I give thefinal decision; they approaches to Antwerp.then dowhat I tellthem. Thatfinal decisionhas been The Bulge.as mess all round. Montyhad proposedgiven. In anycase, could never allow youtoharassmy inearlyDecember that he hergiven command north of thestaff at thistimeand possibly shake their confidence in Ardennes and Biadley south; but this had been turnedme. . . . You can argue with me but not with my staff." down, for American forces were straddling the area. ThenWhataman!Churchill took er the sbuff ingoodrhumor on December16 the Germans attacked and Monty's pro-As all will recall, D-Day was originally planned for posal had to beadopted under fire.June 5. But the weather forecast was bad. Tedder was At long last the partridge drive inoverwhelming forcefor postponement. The Navy wouldnot commit itselfone subduedthe enemy.Montyfindslittletoadmire in thewayor the other. Iwas for going.. . . Eisenhowerde- process. Senior commanders,airand ground, engaged incidedtopostpone." When thefi fith came,"It waslear ceaseless rows over strategy exacerbated by personalthat ifwe had persisted with the original D-Day, we jealousies.
might havehad disaster." In 1947 the Field Marshalosucceeded Brooke asChief

of theImperialGeneralStaff. As to howhe would fit"Failure" at Caen into the Chiefs of Staff Committee under agovernmentAfter the Overlord landing the British and Canadian overwhelmed with the problems of awar-weary populationtroops held the left of the Allied line facing Caen; Ameni- in ashattered economy, apprehensions were only too wellcans faced the bocage country on the right. By long-agreed justified. Demanding afifteen-year program for the Armyplan'Monty was to draw German strength, especially ar- based upon apolitically approved strategy was really amor, to his segment of the front while Bradley/Patton tall order for the Labor Government in those times. "Be-broke out. It worked. Monty absorbed the opposition of cause of mydirect methods of tackling problems Imade650 of Rommel's tanks as against 200 opposing the Amer- many enemies. . . . I told my colleagues that the Chiefsican forces. of Staff should write apaper on western strategy in majorBut not until D-plus-33 did Monty take Caen, sched- war, and submit it to the Prime Minister. They did notuiled for capture on DDay. Furthermore, of course, he agree, pleading lack of sufficient evidence of the powerdid not break out toward Paris or the Channel ports despite of future weapons and lack of time for their staffs; Imore favorable terrain. The press climbed all over Monty, then said Iwould produce the paper in the War Officewith an assist from himself in an over-ebullient press within aweek." And he did. (It is generally acceptedconference. Ike, too, seems to have made unguarded state- that no comprehensive American paper on postwar nationalments in areport to the CCSanda conversation with strategy was considered at high level until NSC 68 inChurchill. Montyhbad togrin and bear the press criticism 1950 under the impulse of the Soviet atomic explosion into avoid compromising the plan; but his critics at SHAEF, 1949.)who knew or should have known the plan, clearly got Though the Chiefs of Staff refused to accept Monty'sunder his skin. Itis heart warming to find that Bradley's paper they did agree that, ifnecessary, "we must fightbook supports Monty fully. for the Middle East." Prime Minister Attlee challengedlthis.
(Observe that this is apolitical /milIitary issue of grandPartridge Drive on Berlin strategy not unlike the question of fighting for Korea inIn areally blistering chapter on "Allied Strategy North (Continued on following page)
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MONTY'S WARS CONTINUED

1950-or Formosa in 1958. In the United States military to do, he did. Not seeking conflict, he faced it to get on

advise would be sought and carefully considered; but with the job. Belittling approval, he courted it where the

the decision would be made by the President after dis- job required.

cussion in the NSC, of which no military officer is a mem- At SHAPE the Field Marshal served under four Ameri-

ber.) "I asked [the Chiefs of Staff] if they were prepared, can SACEURs-Eisenhower, Ridgway, Gruenther, and No-

with me, to resign rather than give way over that area. stad. Service under Eisenhower came naturally. But

I added that I would do so, with or without them. They Ridgway was a mere corps commander at the Bulge; the

both agreed wholeheartedly and this information was con- Field Marshal opposed his appointment and found him

veved privately to Attlee. We heard no more about it." unsuited-but still he served. Cruenther had never com-

This concerted military pressure upon the civilian authority manded anything when appointed; Norstad was a tempo-

raises, in British terms, a constitutional issue and, in rarv lieutenant colonel (permanent rank: captain) when

American terms, an issue of civilian control. It is the Montgomery was commanding at Alamein-but he served

view of this commentator that on so crucial a matter the under both of these with mutual affection and respect.

Chiefs of Staff were justified in this extreme step. But, if
the episode has not been previously disclosed it is another Ike and Others

question whether a military officer should disclose it. Monty considers Alan Brooke, the Great Stone Face

The Minister of Defence in the Labor Government was who is currently the victim of an over-adulatory biogra-

A. V. Alexander, not to be confused with Field Marshal pher, "the best soldier that any nation has produced for

Sir Harold Alexander, who became Minister of Defence many years." He confers high praise upon a wide spread

under Churchill at a later date. Monty asked the other of his principal staff officers and subordinate commanders,

Chiefs of Staff, Tedder and Coningham, "to form up especially de Guingand and Horrocks. Generally he avoids

with me in a combined approach to the Prime Minister evaluating Americans; but he gives Bradley the high com-

and ask for [Alexander's] removal, on the plea that we pliment of having stated in 1944 that, despite their dis-

had no confidence in him. To my immense astonishment agreements, he "would willingly serve" under him. He

they both agreed!" But, "my two colleagues declined to gives accolades to Bedell Smith, Gruenther, and Norstad.

face the music on the day of battle. . . . They agreed He concurs in the widespread adverse judgment on

that none of us had any confidence whatsoever in the Chamberlain, Gamelin, Ironside, Gort, and Auchinlech.

Minister of Defence, but they both thought that the action To Churchill he has already paid public tribute as "the

I proposed was unconstitutional and would undermine the greatest Englishman of all time." But he adds: "Churchill

future position of the Chiefs of Staff Committee." combined within himself-within one man-almost all the

Well, how about it? Think of some of the characters qualities which we humans can possess, and, as with all

who in living memory have been made service secretaries humans, they were not by any means all good. Of all

in this country to pay political debts. Consider also that, his remarkable traits I would put 'domination' as the most

in the 1958 hearings on defense reorganization, the man prominent."

who was Secretary of Defense for the preceding five years As to Eisenhower, my notes show twenty-two points at

was so evaluated by all concerned that no one even called which Monty thinks he was at fault in command organia-

him as a witness. What military leaders can properly and tion, in firmness of decision, in strategic concept, or in

effectively do about incompetent civilian superiors is a insistence that his commands be obeyed. "I would not

tough question deserving more careful treatment than can class Ike as a great soldier in the true sense of the word.

here be given. Nor are the American and British answers . . . But he was a great Supreme Commander, a military

necessarily the same. In the two possible American statesman. I know of no other person who could have

parallels it is a certainty that no pressure from the JCS, welded the Allied forces into such a fine fighting machine

including group resignation, would have caused Truman in the way he did, and kept a balance among the many

to fire Louis A. Johnson before the Korean War or Eisen- conflicting and disturbing elements which threatened at

hower to get rid of Charles E. Wilson before Sputnik. times to wreck the ship. , . . His real strength lies in his

Johnson clearly had to go after the demonstration of US human qualities. . . . He is the very incarnation of sin-

weakness in opposing a fifth-rate military power, but the cerit.. . . . I can never adequately express what I owe

pressure came from events, not from the JCS. Wilson to his personal kindness and forbearance."

had already been eased out before Sputnik, also without

JCS pressure. The military must stay aloof from party Envoi

politics if they are to remain effective through political At age seventy Montgomery of Alamein has retired.

overturns; and cabinet appointments are too strongly po- The last photograph in his Memoirs shows him leaning

litical for their participation. on the handles of a power lawn mower at his home in
Hampshire with the caption, "The author enjoying the

Deputy SACEUR evening of life." But the suggestion of a Cincinnatus-type

Had the story stopped before SHAPE was organized bucolic withdrawal seems incongruous. Apart from every-

history might have gone along with Bradley's 1951 evalua- thing else he ought to be kept fairly busy with the chain

tion of Monty as "a good, if perverse, soldier." But there reactions from his book.-END

were aspects of his career that did not fit in with Bradley's

deprecatory adjective: his staff and subordinate com-

manders were devoted to him, his troops worshipped him, A 1924 graduate of the Harvard Law School, Mr. Leach

Bradley had nothing but praise for Monty's exercise of started his career as secretary to the late Supreme Court

the Overlord Allied command, he worked well with civil- Justice Oliver W. Holmes. In 1929, he became an instruc-

ians and staff in the War Office, and from 1948 to 1951 tor at the Harvard Law School and was named an assistant

he had shown greatpatience in directing at Fontainebleau professor in 1930. Since 1931, he has been a full professor

the multi-national military planning staff of the Western at Harvard. A National Director of the Air Force Asso-

Union. Analyzing these apparent contradictions one finds ciation, he is a World War I veteran, a Reserve brigadier

a basic harmony: whatever Monty conceived it his job general, and consultant to the Secretary of the USAF.
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5-airman's bookshelf

'Love at First Sight' as the leading edges of the sound bar- Career guidance in the air age re-
rier) are amply described. ceived a valuable assist from two"She was big, and on the ground Bob was an ace extraordinary. Most volumes. Harry Neal, retired civilshe wasn't very pretty. But every of his victories were over first-line service employee and author of nu-inch of her structure was power, a enemy fighters. Men like Johnson, merous career guides, has written Srugged and sturdy machine with all "Bud" Mahurin, Francis Gabreski, and blazers: Your Career in Aviatithe mass of a tank . . . 2,000 horse- Dave Schilling and the incomparable (Messner, $3.50) from extensive apower!. . .. four heavy .50-caliber guns Mike Gladych made the 56th- the-spot research at military air base>. . . 7,200 rounds of heavy lead per "Zemke's Volfpack"-the nemesis of aircraft plants, and airline industnminute! the Luftwaffe. Bob's squadron was the operational centers. He describes for"It was love at first sight." first in all of Europe to reach the 100- teen-agers a wide range of aviationThe heat of summer 1942 lay destroyed mark. The book's vivid de- careers, military and civilian, and ana-heavily on the Bridgeport, Conn., scription of aerial battle, as the 56th lyzes the unique opportunities whichMunicipal Airport as 2d Lt. Robert reached deeper and deeper into the lie ahead in the expanding business ofS. Johnson, fresh out of flying school, continent on "ramrod"-bomber escort jet rocket flight. Qualifications, educa-warily edged around the wondrous, missions-ranks high in air literature. tional preparation, job acquisition,massive, seven-ton P-47B Thunderbolt. And although Bob designed his and salaries are covered.He kicked a tire, ran his hands lightly story as a tribute to his airplane, the Slanted more toward military as-along the trailing edges of the wing, book unavoidably reveals him as a pects of aviation, is Charles M. Dxugh-and wondered where it would take brilliant, nerveless, and courageous erty's Wider Than the Sky: Aviationhim. young combat air leader, resolute in as a Career (Harcourt, Brace, $2.95).Before World War II finished, Bob his faith. (See October '58 AIR FORCE, Daugherty's "call to the air"emergedJohnson and his "Indestructible Jug" page 113, for a stirring chapter from subtly from an attractive, well writtenwere to write air history-a deadly this new book.) chronicle of aviation from the Wrightsteam responsible for splattering twen- * * to jets and missiles.ty-eight German Messerschmitts and The Military Service Publishing By discussing current job types andFocke-Wulfs across the European Company has released a handbook opportunities against a background oflandscape, and Johnson was to become that should become a standard refer- past accomplishment, he gives an ap-one of the top aces of the war. ence for Air Force families. pealing picture to the teen-ager. AJohnson's autobiography, Thunder- Air Force Bases ($3) is a directory chapter delineating specific fields andbolt!, written with Martin Caidin of USAF bases and installations, do- specialities, military and civilian, con-(Rinehart, $3.95), relives this brilliant mestic and foreign. It covers all eludes this worthwhile volume.saga graphically and should grace your stations except primary contract flying

bookshelf. schools and some 115 isolated AC&W AirBooks
Bob's early life in Lawton, Okla.. is sites of the Air Defense Command.

covered in a short opening section. He Ten categories of useful informa- The British take their air historytells how, as a boy, he watched Army tion on each base are listed: Location seriously, and their proud recordpursuit pilots from Fort Sill fl aero- and transportation facilities (rail, air, emerges in documentaries such asbatics in their P-26s and P-12s, while and bus serving the area); address; Owen Thetford's definitive study inhe dreamed of a future of his own in climate; transient accommodations British Naval Aircraft, 1912-1958the sky. He got his wish, and he was (guest housing, VOQ, BOQ, etc.); (Putnam, London, $6). Every planeon his way to Kelly Field, class '42-F. housing (on and off base, average (more than 360) flown by the RoyalAfter graduation, 300 flying hours rental, average waiting time, including Navy, from its beginning in 1912, islater, the new airman drew the 56th trailer courts); schools, on and off pictured with general narrative cover-Fighter Group at Bridgeport, where base; auto data (insurance required, ing design, development, manufacture,the unit was designated to check out amounts, etc.); environment (nearby and operations. Statistical data in-the newest entry in the air-fighter class places of historic, vacation, and sight- elude operational units, numbers de--Republic's now legendary Thunder- seeing interest, recreation areas, shop- livered, engineering specs, perform-bolt, ping facilities); base facilities (com- ance figures, armament, and three-viewThe Jug, by looks, shouldn't have missary, clubs, golf courses, theaters, drawings. A short illustrated historyflown at all. But in the hands of mas- swimming pools); and personality of of British naval aviation prefaces theters like Johnson, it became universal- base (command responsibility, unit work, and appendices describe thely respected by Hitler's Luftwaffe. composition, and organizations as- Royal Navy's lighter-than-air craftJohnson's story moves swiftly from signed to the base). used between 1914-1919.one combat sequence to another in This handy source book carries sam- If the "Battle of Waterloo was wonwell organized fashion. He writes ple views of buildings and facilities at in the playing fields of Eton," as oncemodestly and sparingly of his own various bases. ZI installations are suggested, claim can be made that thepersonal accomplishments and skills, grouped by geographical area, over- Battle of Britain was won above theglowingly of the P-47. Its ruggedness seas by country. A complete index af- runways of the Central Flying Schooland endurance in churning aerial com- fords easy reference. (C.F.S.)
bat, and the diving pursuits in which Annual revision is planned to keep The forty-five-year history of thisJug pilots frequently experienced it a current, up-to-date source of an- famous aerial institution, established"compressibility speed" (the control swers to innumerable questions about simultaneously in 1912 with the Royalsurface freezing zone-known today the next transter. (Continued on following page)
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AIRMAN'S BOOKSHELF CONTINUED

Flying Corps (predecessor of the from Oslo, Norway, in April 1958, and
RAF), is traced in C.F.S. The Birth- subsequently appearing in The Satur-
place of Airporcer, bv John W. R. day Review,make up Peace or Atomic

Taylor (Putnam, London, $2.50). The War? (Henry Holt, $1.50). "It is
British date their military airpower not for the physicist . . . to say the
from the f.ounding of the first organized decisive word on the dangers of nu-

NOIS SU PRES ION school to train military pilots. Famous clear tests," says Dr. Schweitzer. "That
airmen like Marshals Trenchard, right belongs to the biologists and

Slessor, Embry, Selwak, Boyle, and physicians," he asserts. The doctor be-
Tuttle and more recent World War lieves continued testing will lead to

ROCKET AGEII heroes including Douglas Bader, atomic war, and that only1 inl mutual

among others, got their start here. renunciation is there any hope for na-
Fortv-six nations have sent pilots to tions to live in peace. The first require-

A1C0 S 3TACK C.F.S. for study and flight training- ment is an absolute, he states. The

and they still do. C.F.S., relocated second is a risk and gamble we must
several times, is now at Little Rissing- take. There is no alternative if we

Desgnedfo Sece Where ton. Its course and purpose have un- desire to avoid the evil consequence to
IntenseHet sNot A Fctorl dergone frequent change to keep pace the children of future generations,

with the rapid march of technology, writes the doctor.
but its high reputation has remained

exhaust end constant. Newest spine-tingler out of World
of1 iAcou- War II is a classic study of applied
tinte Related Professional ingenuity in breaking out of an iso-Lat is nitare Reae dee ou faio
WinTaryel.. Reading lation cell deep in "escape-proof,"

Gestapo-guarded Montluc prison in
The controversy over the dangers of Lyons, France. It is told in A Alan

continued nuclear testing goes oil. Escaped, by Andre Devigiy (Norton,
Latest warning voice in this public $3.75)

the ALLSTEELMulerdDeveloped ebate is that of Dr. Albert Schweitzer Equipped only with an iron spoon,
forJetandRocketEngines! who pleads for a workable interna- French political prisoner Devigny, un-

tional ban on nuclear testing. Three der death sentence, dismembered a
Schweitzer radio appeals, broadcast huge oaken cell door under the watch-

ful German guards,snaked his way to
freedom over buildings and walls with

GoundRuna rope hand-woven from mattress and
blanket strips.

DuraSTAC While the methods use( by Devigny
Me in his incredible escape are worth at-

tention in Air Force Escape & Evasion
schools. of greater significance is the

conventional Jet extent to which the author probes and
I.F.R. HO O D explores escape psychology and em-

The Modern Method of Simulated In- phasizes the necessity for thorough
strument Flight for Conventional or Jet planning. Devigny had to succeed.

TheProven Lightweight Portable Jet Type Aircraft . . . . . . . . . This book should be required reading

EnConercisletpprcrftr MFRANCIS AVIATION for every Air Force combat crew mem-
Box 299 Lansing, Mich. ber.

The Soviet Navy, edited bv Cmdr.

nu td oneM. G. Saunders, RN (Praeger, $7.50).
Eighteen top naval experts from
eleven nations, including Britain,
America, France, and Germany, pro-
vide essays covering every aspect of
Russian naval affairs. Topics deal with
size of force. location of bases, train-
ing, and comparative strength and
effectiveness of the Soviets on the seas
compared with navies of the United
States and of various other Western

you. nations.

To err is human, and last month

Iwe pegged the price of Duell, Sloan
& Pearce's new Air Force adventure

series lead-off volume Kent Bastow:

Special Agent, by Rutherford Mont-

gomery at $5. Price is $3.
-MAJ. JAMES F. SUNDERMAN
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This is A FA
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 Community Leaders

* To assist in obtaining and maintaining adequate airpower for ALABAMA: L. G. Bell, 1317 Bay Ave., Mobile; John W. Graham,
national security and world peace. * To keep AFA members 3689 Fernway Dr., Montgomery. ARIZONA: True W. Childs,
and the public abreast of developments in the field of aviation. 3237 E. Mitchell Dr., Phoenix. CALIFORNIA: Sankey M. Hall,
* To preserve and foster the spirit of fellowship among former Jr., 1268 Vallom Brosa, Chico; Frank W. Davis, 531 Eye Ave.,
and present personnel of the United States Air Force. Coronado; Wilmer Garrett, Fresno Air Terminal, Fresno; Eric

Rafter, 536 24th Pl., Hermosa Beach; Joanne Affronte, 4122 Ja-
Membership cinto Way, Long Beach; William Scroggins, 7436 Blewett Ave., Van
Active Members: Individuals honorably discharged or retired Nuys, (Los Angeles Area); Richard M. Frincke, P. 0. Box 474-M.
Actmiive r Memer: Individuas hon dPasadena: James Spry, 1531 Dwight St., Redlands; William P.
frommilitaryservicewhohavebeenmembersof,oreither as- Gilson, 3710 Random Lane, Sacramento; Laurence C. Ames, 310
signed or attached to, the USAF or its predecessor services, or Sansome St., San Francisco; Walter McHugh, 1730 W. 4th St., San
who are currently enrolled in the Air Force Reserve or the Air Pedro: Edward M. Hall, 2221 Heliotrope Dr., Santa Ana; Thomas J.
National Guard. $6.00 per year. McKnight, P. O. Box 1111, Santa Monica; Thomas McCaffrey,
Service Members (nonvoting, nonofficeholding): Military per- 2418 Sonoma Blvd., Vallejo; Donald L. Rodewald, Box 2067,
sonnel now assigned or attached to the USAF. $6.00 per year. Van Nuys; Donald Stillman, 1232 E. Merced, W. Covina. COLO-
Cadet Members (nonvoting, nonofficeholding): Individuals en- RADO: 0. D. Olson. P. 0. Box 1051, Colorado Springs; Philip
rolled as Air Force ROTC Cadets, Civil Air Patrol Cadets, or J. Carosell, Majestic Bldg., Denver; Arthur H. Kroell, Box
Cadets of the US Air Force Academy. $3.00 per year. 212, Lamar; Floyd Gripenburg, 408 S. Prairie, Pueblo. DELA-
Associate Members (nonvoting. nonofficeholding): Individuals WARE: Charles Holder. Jr., 1600 Trevalley Rd., Wilmington.
not otherwise eligible for membership who have demonstrated DISTRICT OF COLUMBIA: Lucas V. Beau, 2610 Upton St., N.W.
their interest in furthering the aims and purposes of the Air FLORIDA: Anton Hansen, Palma Sola Park, Bradenton; Edward
Force Association. 86.00 per year. Aronson, 1950 Van Buren St., Hollywood; Ted Koschler, 10803 NE
Industrial Associates: Companies affiliating with the Air Force 9th Ave., Miami. GEORGIA: John T. Allan, 650 Hurt Bldg..
Association on a nonmembership status that receive subscrip- Atlanta; Joseph A. Sellars, 401 S. Woodland Dr., Marietta;
tions to AIR FORCE Magazine, special magazine supplements. Phillips D. Hamilton, 136 E. 50th St., Savannah. IDAHO: William
and Industrial Service Reports. Bozman, Box 1098, Boise; Ralph E. Funke, 508 2d St., Coeur

d'Alene. ILLINOIS: Melvin Polacek, 3001 W. Lawrence, Chicago;
Officers and Directors Donald Clute, 421 Cooper Ave., Elgin. INDIANA: Leo V. Goodman,

3448 Forest Manor, Indianapolis. IOWA: Harry L. Greenberg, P. 0.
PETER J. SCHENK, President, Suite 520. Pennsylvania Building 306, Algona; Dr. C. H. Johnson, 4820 Grand Ave., Des Moines; J. R.
425 13th St.. N. W., Washington, D. C.; JULIAN B. ROSENTHAL. Mettler, P. 0. Box 884, Mason City. KANSAS: Charles M. Cline, Jr.,
Secretary, 630 Fifth Ave.. New York 20. N. Y.: JACK B. GROSS. 1628 E. English, Wichita. LOUISIANA: Vane T. Wilson, Box 7515.
Treasurer, 7th & Forster Sts., Harrisburg. Pa.; JAMES M. TRAIL, LSU, Baton Rouge; Neill M. Kivett, 613 Avenue I, Bogalousa; John
Chairman of the Board, 3701 Mountain View Dr., Boise, Idaho. K. Moore, 1818 4th St., Harvey; Walter Kay. Jr., 1707 Broadmoor Dr.,
Regional Vice Presidents: Kenneth H. Bitting, 511 Locust St., St. Lake Charles; Clyde H. Hailes, 5218 St. Roch Ave., New Orleans;
Louis 1, Mo. (Midwest); Philipe F. Coury, 687 Cummings Highway, Richard G. Johnson, 906 Candler Ave., Shreveport. MARYLAND:
Mattapan, Mass. (New England); Merle S. Else, 2127 E. Lake St., Frederick J. Hughes, Box 3725, Baltimore; George A. Hatcher,
Minneapolis, Minn. (North Central); Dale R. Erickson, Box 747, Box 333, Hagerstown. MASSACHUSETTS: Albert A. Eldridge.
Ogden. Utah (Rocky Mountain); George D. Hardy, 3403 Nicholson 180 Marlborough St., Boston (Boston Area); Edward R. Tufts,
St., Hyattsville. Md. (Central East); Howard T. Markey, 8 S. Michi- 23 Oak St., Marblehead; Dr. Alfred H. Cola, 1562 Main St., Spring-
gan Ave., Chicago, Ill. (Great Lakes); Hardin W. Masters, 621 N. field; Fred J. Replenski, 214 Tremont St., Taunton; Richard Per-
Robinson, Oklahoma City, Okla. (Southwest); Harvey J. McKay, kins, 48 Airlie St., Worcester. MICHIGAN: Deland H. Davis, 221
1131 E. Colorado. Glendale 6. Calif. (Far West); Robert H. Mitchell, Summer, Battle Creek; Jerome Green, 23090 Parklawn, Oak Park
6931 S. W. 33d Pl., Portland 19, Ore. (Northwest); Alex G. Mor- (Detroit Area); William H. Sharpe, 422 E. Dayton, Flint; Bert E.
phonios, Sperry Gyroscope Co., Box 395, Airport Branch, Miami Brady, 1926 Clifton, Lansing; Gerald Howard, Stevensville.

48, Fla. (Southeast); Roy T. Sessums, P. 0. Box 1520, New Orleans, MINNESOTA: Sherman Kleckner, 2127 E. Lake St., Minneapolis;
La. (South Central); Leonard A. Work, 511 Clarence St., State Leo C. Goodrich, 1375 Murray St., St. Paul. MISSISSIPPI:
College, Pa. (Northeast). Anthony V. Ragusin, Chamber of Commerce, Biloxi. MISSOURI:
Directors: John R. Alison, Northrop Aircraft, Inc., Hawthorne, A. J. Esrey, 5933 Overhill Rd., Kansas City; Kenneth H. Wander,

Calif.;Walter T. Bonney, 9414 St. Andrews Way, Silver Spring, Md.; 8804 Swifton, St. Louis. NEBRASKA: Walter I. Black, 3615 S.

J. Alan Cross. 1452 W. Flager, Miami, Fla.; Edward P. Curtis. East- 37th St., Lincoln; James Slattery, 4604 Dodge St., Omaha. NE-

manKodakCo.,343StateSt.,RochesterN. Y.;James R.Dempsey, VADA: Calvin C. Magleby, 300 Fremont St., Las Vegas. NEW
Zone 100-00; Box 1128, San Diego 12, Calif.; James H. Doolittle, JERSEY: Elizabeth Kalinesak. 156 Union Ave., Clifton; Morris

Shell Oil Co., 100 Bush St., San Francisco, Calif.; A. PaulFonda. H Blum, 452 Central Ave., E. Orange; Donald Gerhardt, 800
Fairchild Aircraft Division, Hagerstown, Md.; J. Wayne Freder- Park Dr., Erlton; Ken Hamler, Jr., Overlook Rd., Millington;

Ir.ks, Westbourne. Apt.1I-B, Bronxville 8,N. Y.; Al Harting, South- John F. Russo, 471 3rd St., Palisades Park; Italo Quinto Box 309,

cWest Airmotive Co.. Love Field, Dallas, Tex.; Samuel MHecht, The Stirling; Enrico Carnicelli, 520 10th Ave., Union City. NEW

Hecht Co., Baltimore &Pine Sts.,.Baltimore. Md.; John P. Henebry, YORK: Leroy Middleworth, 387 Myrtle Ave., Albany; Charles

Skymiotive, Inc., P. 0.Box 448, Park Ridge, Ill.; Robert S. Johnson, W.,Walters, 174 LeBrun Rd., Buffalo; Ralph W. Kittle, 511 E. 20th

Br &Shadow Lane,Woodbury, N. Y.; ArthurRF.Kelly, Western St.r New York (MetropolitaniArea);1Marc Terziev, 109 Cherry St.,
Airlines, Inc., 6060 Avion Dr., Los Angeles, Calif.; George C. Ken- Syracuse. OHIO: Glenn Mishler, 1415 Indianola Ave., Akron;
ney, Arthritis & Rheumatism Foundation, 10 Columbus Circle, Herbert, Bryant. 9127th St., Canton;Henry Peterson, 3132Mc-
New York 19, N. Y.; Thomas G. Lanphier, Jr., Convair, San Diego Henry. Cincinnati; Willard L. Dougherty, 3050 Yorkshire d.,
Calif.; W. Barton Leach, Harvard Law School, Cambridge, Mass.; Cleveland Heights, Morris Ribbler, 1912 Hazel Ave., Dayton;
Carl J. Long, 233 Oliver Ave., Pittsburgh, Pa.; John B. Mont- Robert G. Cranston, 3919 Seckinger Dr., Toledo. OKLAHOMA:
gomery, General Electric Co., Aircraft Gas Turbine Div., Cincinnati W.G. Fenity, 430. VanBuren, Enid; Larry Leffer, 2208 N. Key
15, Ohio: Charles 0. Morgan, Jr., Room 1310Mills Tower, 220 Bush Blvd.. Midwest City; Newton D. Mosene, 1303 Ann Arbor Dr.,

S, Oan Francisco,Calif.; Msgr. William F. Mullllly, 4924 220cBh Norman; Ted C. Findeiss, Box 8837, Oklahoma City. OREGON:
St.r Bancroft George W. Elden, 4534 NE 35th St., Portland. PENNSYLVANIA:
Ave., St. Louis 9, Mo.; Fred O. Rudesill, 516 Sadie Ave., Metarie E. J. Gagliardi, 632 Beaver Rd., Ambridge; Stephen C. Yednock,
La.; C. R. Smith, 510 Park Ave., Apt. 4A, New York, N. Y.; Carl A. 2323 Kensington St., Harrisburg; Paul S. Foss, 639 Valley St.,
Spaatz, 7405 Oak Lane, Chevy Chase, Md.; Wilham W. Spruance, Lewistown; Sally F. Downing, 417 S. 44th St., Philadelphia; John
27 Selborne Dr., Centreville, Wilmington 7, Del.; Arthur C. Storz' R. Schrader, 719 Liberty Ave., Pittsburgh; Kenneth L. Royer,
1807 N. 16th St., Omaha, Neb.; Harold C. Stuart, 1510 National Bank P. 0. Box 136, State College. SOUTH CAROLINA: Ernest S.
of Tulsa Bldg., Tulsa, Okla.; W. Thayer Tutt, Broadmoor Hotel, Rosenberg, 7 Kirkwood Lane, Greeneville. SOUTH DAKOTA:
Colorado Springs, Colo.; Alden A. West, 117 Paddock Dr., Dewitt, Rex Waltz, 805 7th St.. Brookings; Duane L. Corning, Joe Foss
N. Y.; Gill Robb Wilson, Flying Magazine, 1 Park Ave., New York, Field, Sioux Falls. TENNESSEE: L. W. Frierson, III, Hamilton
N. Y.; Paul S. Zuckerman, 61 Broadway, New York, N. Y.; Edward Nat'1. Bank, Knoxville; Jerred Blanchard, 1230 Commerce Title
L. Heinz, National Commander. Arnold Air Society, Univ. of Calif., Bldg., Memphis; James W. Rich, 3022 23d Ave., S., Nashville.
Berkeley, Calif. (ex officio); Rev. William Laird, National Chap- TEXAS: Carr P. Collins, Jr., Box 35404, Airlawn Sta., Dallas;
lain, 534 Fourth Ave., Haddon Heights, N. J. (ex officio). Earl E. Shouse, 1009 San Jacinto Bldg., Houston. UTAH: Rex T.

Carlisle, 3 E. 1400th S., Bountiful; Selby G. Tanner, RD 1,

National Headquarters Staff Layton; John E. Dayhuff, P. 0. Box 1063, Ogden. VIRGINIA:
Thomas F. Tucker, 421 Linden Pl., Danville; Arthur E. Stump,

ExecutiveDirector: James H. Straubel; Program Director: Ralph Jr.,Box841, Lyncliburg; Robert W.Love, P. 0. Box2021, Norfolk;
V. Whitener; Administrative Director: John 0. Gray; Director H. B. Hahn, P. 0. Box 1096. Richmond. WASHINGTON: Russell

ofrMilitaryRelations:eEdward L. Wilson, Jr.;Organization Direc- K. Cutler, 2646 W. Newton, Seattle; Roy F. Hanney, Cooper-
tor: Gus Duds; Director of Industrial Relations: Robert C. George Bldg., Spokane. WISCONSIN: Merrill H. Guerin, 504

Strobell; Director of Accounting: Muriel Norris; Assistant for Franklin, DePere; Robert W. Gerlach, 1545 N. 69th St., Wauwa-

Special Events: Herbert B. Kalish; Director of Insurance Pro- tosa. HAWAII: Joseph C. Jacobs, 94-251 Hanawai Circle, Wai-

grams: Richmond M. Keeney. pahu, T. H.
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How to start an Industrial Revolution. Avco's Lycoming engineers have done it, with a new

idea in power. Gas turbine power . . . rugged, lightweight, mobile, and amazingly versatile. Already

in production for aircraft, Lycoming turbines are adaptable for boats, heavy trucking, for hundreds of

uses. Look to Lycoming turbo power to create new ind new strength for America.

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