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Engine Failure Minus 20 Minutes... and not a single indication on any of the conventional
engine instruments. Yet for hours the engine has been transmitting danger signals in the form of excessive
or unusual vibrations, so slight that they would not have been felt even in a single-engine fighter. With a
Sperry Turbine Engine Vibration Indicator, however, these warning vibrations can be sensed and precau-
tionary action taken long before any catastrophic failure occurs. A recent airline evaluation, involving
millions of engine hours, showed that prompt shutdown of engines which the STEVI indicated were

failing resulted in repair costs of $8,000-$12,000 per engine. When
an engine was run until conventional instruments indicated an
impending failure, repair costs were $80,000 and more. In a fighter

operation, STEVI's can save not only engines, but aircraft and lives
as well. In addition, unwarranted write-ups for rough engines are
reduced to a minimum. Less than $1000 per engine, a STEVI instal- DIVISION O

STEVI Indicator lation makes sense. Sperry Phoenix Company, Phoenix, Arizona. CORPORATION
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... OR UNDER WHAT CONDITIONS
Computing Devices' Topographical Moving Map Display - -

TopoMap, SHOWS the airplane's EXACT position on a detailed
map - in colour!

A most spectacular development for ultra modern air naviga-
tion, TopoMap provides both command navigation and terrain

V I recognition functions in the same panel-mounted indicator
-plus two map scale positions, fixing capability and all normal
range and bearing functions. The TopoMap automatically pro-

Christopher Columbus relied up- vides flexibility over an area of more than 4,000,000 square
onmaq uadrant, anastrolabe anda miles. Maps are easily changed for global flexibility. TopoMap
Atlantic. has been operationally proven during a year's intensive flightThe spirit of exploration that evaluationprogram.
carried Columbus far beyond the
horizon of man's knowledge is
exemplified in Computing Devices'
extensive programs of exploration
on the frontiers of science - a
continuous search for new know-
ledge to develop advanced prod-
ucts for the service of man. omipu iD evices

G * LI I X rE.D
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for outer space

are down
to earth
We feel at home in space. So much so, that we've spent $20 million on space
facilities, a pretty down-to-earth amount. And we have 3,000 engineers work-
ing on space programs. Besides, we have plans.

They're big. But they're also realistic. Even now, Grumman is adapting the
LEM vehicle to the following missions:
* Earth orbiting space station for a variety of experiments
* Lunar orbiting space station for gathering scientific data
* Lunar taxi to support extended stays on the moon
* Lunar shelter for astronauts
* Cargo vehicle for a variety of payloads.

And we're not done yet.
These programs are tied in with our nation's post-Apollo objectives.

That's part of being down to earth, too.

GRUM MAN Aircraft Engineering Corporation* Bethpage, L.I., New York
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HERE'S THE INSIDE STORY FROM ROHR

TITAN Ill-C BOOSTER INSULATION
Above are fabrication sequences in the insulation of motor cases for For the full story on this and a
the solid rocket strap-ons of the Titan III-C, standard Air Force launch variety of other nonmetallic
vehicle, recently successfully flight tested at Cape Kennedy. These fabrication capabilities, please
buna-N rubber insulative components are manufactured by Rohr's contact: Marketing Manager,
Space Products Division to meet United Technology Center's precise Dept. 61, Space Products Divi-

requirements. Both precured and cured-in-place techniques are used sion, Rohr Corporation, River-
in insulating the 10-foot diameter center segments and aft closures. side, California.
These components, varying in thickness from a fraction of an inch to
almost a foot, have performed perfectly throughout the motor's SPACE
extensive development and test program. Reliability is assured by P
close control of manufacturing processes, including curing under PRODUCTS
high pressure in Rohr's 15-foot by 35-foot autoclave. Technologies
developed at Rohr Space Products Division in the large solid rocket
field encompass the full range of insulation materials in use. In
addition to providing the insulation, booster intertank structures for
the solid boosters on the Titan I-Care also manufactured at Rohr.
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We build systems
that beat the data explosion
You can view the entire world as a battleground

Or see all the resources of a military arm at once

Or scan the tactical situation "just over the hill"

Or watch a lunar explorer in action in real time

Or instantly retrieve one record out of millions

Just a moment ago, all these displays may have existed
only as bits of information numerous as grains in a pile
of sand.

Scientific satellites alone produce about 40 miles of
taped data every day. The quantity of data generated
by military, industrial and research sources is stupen-
dous.

But if ever a company was in a position to organize
such vast quantities of data into meaningful presenta-
tions-that company is General Precision.

For example, one task we solved was to display the
entire world as an area of military operations.This was
part of the Air Force's System 473L, a gigantic com-
mand and control complex based underground at the
Pentagon.

Part of the 473L, possibly the most vital part, is a data
processing system-the AN/ FYQ-11-developed and
built by General Precision which presents an up-to-
the-minute status report on all USAF resources. It draws
on a memory system consisting of a series of modules,
each having six 48-inch discs. Each module stores up
to 240 million bits of information. Inputs to the memory
from all over the world continually update the system.

General Precision digital techniques are being built
into space data handling systems for scientific investi-
gations of the moon and planets. They keep track of General Precision is a primary source of experience
hurricanes and help control aircraft in flight. They take for programs involving technological teamwork at the
bulk information from large military zones and reduce highest levels. Our work in the aerospace and military
it to a form useful for centralized command and con- fields is well known. We will be pleased to show you
trol.They work for field commanders, too-converting how our capabilities fit in with your needs in high-
reconnaissance photos and radar and infrared sensor precision electronic areas-digital information systems
images to significant combat data. General Precision including command & control and communications
has developed high-density film storage and retrieval equipment; data processing; weapons fire control;
systems for use with computers. Other systems display navigation, guidance & control; simulation; and radar.
information in color to make still better sense out of General Precision, Inc., Tarrytown, N.Y.
complex situations.

Even now, General Precision is looking forward I EN A
toward the future of organized data systems-of auto- P El- l@ N
mata, of thinking machines.



Joint Statement of the Service Associations ...

Adequate Pay for Our Fighting Forces
Following are excerpts fron the first joint statement mide to Cogrcss by the Air Force
Association, the Association of the United States Army, and the Navy League of the
United States. It was presented by AFA President Jess Larson on June 11 to the House
Committee on Armed Services during hearings on the Rivers' and Administration's hills
no military pay. As reported out of the Comnittee for House action, the bill contained
all reconnnenlations included in tli joint staicnit.-THIL EDITORS

APPEAR before you today as the designated spokes- written. le said: "Actually, considering the added de-

man of the Navy League, the Army Association, and mands and inconveniences of military life, it would not

the Air Force Association. . . . be at all surprising to find it necessary to offer many men

Our joint statement today, therefore, represents the posi- more pay than they could earn as civilians in order to

tion of our joint membership-which totals 195,690 mem- retain them. This is particularly true now that such large
hers-organized into a total of 628 chapters and councils standing forces must be maintained."
located in every state of the union. . . . Token or piecemeal increases will not solve the problem

All three of our organizations now have-and have had of attracting and retaining competent personnel. It is our
for years-a common objective of supporting those mea- consensus that the Administration's pay bill (H.R. 8714)
sures which will attract and retain competent personnel in is an example of the token increase to which we refer.
the several services. In defining competent personnel, we We have studied carefully the dissenting opinion on the

mean personnel capable of operating and maintaining Folsom Panel's pay recommendations submitted by our
those types of highly technical weapons and equipment respected senior Army colleague, Gen. Omar N. Bradley.
which your Committee recently authorized and which you . .. We join in his dissenting opinion. On the retention
estimate will cost approximately $15 billion. This Commit- problem, we can do no better than to repeat his conclu-
tee already knows that low enlistments and declining reen- sion: "Substantial increase in current pay at this time ap-
listments, together with the loss of commissioned person- pears to be the simplest, most effective, and in the long
nel, indicate that the goal is not being achieved. But this run, cheapest solution if the services are to retain the hard-
is only a part of the problem. Quality is equally important. core professionals which the nation so desperately needs.'
\ill we have competent individuals and teams to operate We do not know what pay scale is necessary to attract and
exotic weapon systems in the years ahead? What this Com- retain competent personnel, but we do believe that the
mittee does with military pay this year may well provide Rivers Bill, H.R. 5725, is more likely to achieve the result.
the answer. Two years from now-or even a year from On this basis, these three Associations enthusiastically en-
now-may be a year too late. We believe that adequate dorse H.R. 5725 to increase military pay now. We believe
pay is the first and major step in solving these problems. that the basis you have used in arriving at the pay schcd-
We believe it appropriate to comment on so-called ule in your bill can be understood by the troops-and this
fringe benefits generally understood to be enjoyed by the is very important.... We are not persuaded that the 1963
military. The value of these fringe benefits has decreased pay bill brought to military personnel relative compara-
steadily over recent years while similar benefits in industry bility with other sectors of the economy.
have been increasing, so that fringe benefits are no longer We also note with gratitude that the Committee again
a significant factor, nor a realistic basis, for joining or re- this year will include Reservists in the pay increase. We
maining in the services. are mystified why the Administration again seeks to leave

The soldier, the sailor, the airman, the marine, and the them out. We have been unable to find a logical explana-
military officer face the same financial difficulties as the tion for this. We may need them sooner than we think.
industrial worker, the civil servant, or the business execu- We are happy to endorse that part of the Administra-
tive. In addition, the military man must shoulder the un- tion's bill which deals with the variable reenlistment bonus.
counted "fringe penalties" related to abrupt disruption of This can be a worthwhile approach, and we ask that tlh

family relationships, frequent changes of duty station, Committee add this provision to its bill. Furthermore, \
inadequate housing-to say nothing of the ever-present agree with previous witnesses from the Department of
dangers of actual combat. We submit that no financial Defense that the present proficiency pay provisions Ie
yardstick can be applied to the services of the squad or continued.

platoon leader in action, the pilots and crew members We wholeheartedly agree with the principle of a ii,-

ashore or on ships when facing an enemy. But every effort nual review of military pay and allowances. This principl-
should be made by this Committee to, at least, establish appears to have the agreement of the Administration. So,-
relative comparability between the financial standing of review, if enacted into law, would assure military person-
military men and civilian economy levels. nel that their futures are to be given appropriate consii-

An interesting commentary on military and civilian pay eration, and we urge the Committee to include such a
appeared in the Congressional Record [on] 9 January provision in its bill.
1958. . . . The author was Alain C. Enthoven, then a In summary, we personally, and the members of or

RAND Corporation economist and now Deputy Assistant Associations, are convinced that this Committee will report
Secretary of Defense (Comptroller). We think his re- out a bill which will meet the requirements for maintain-
marks are even more pertinent today than when they were ing adequate fighting forces-Exo
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SHARP-CHUTER

America's Minuteman missile is best known for intercon- Minuteman reliability by NAA/Autonetics is also setting
tinental marksmanship. But its technology also con- the standards for the industry in other complete avionics
tributes "bull's-eye" accuracy for tomorrow's all-weather systems. In inertial navigation, computer, and radar sys-
parachute drops-at high or low altitudes. tems. Command and control systems. Reconnaissance,

NAA/Autonetics designed and built the guidance sys- surveillance, and weapons systems.
tems for Minuteman I and II, and is now applying its For more information about Autonetics total systems
Minuteman II microelectronics experience to fully-inte- capability in meeting the electronics needs of the future,
grated strike avionics systems. please write: Director of Marketing, North American

In an airborne troop carrier, these systems can pinpoint Aviation/Autonetics Division, 3370 Miraloma Avenue,
the "drop zone" day or night, in any weather. Anaheim, California.

A
North American AviationZiTAutonetics Division



Instant Communications for
Air Traffic Controllers...

N

AN/TRC-87, a new self-contained, multi-channel
UHF transportable air traffic control system, is now
being delivered to the Air Force. The rugged 6'

square unit is designed for delivery by cargo aircraft.
soft-landing by helicopter, truck bed transport,
even towing behind a troop vehicle. It's fully opera-
tional in less than 60 minutes- either by remotu

control or direct manning - to control rendezvous.
landing, and takeoff. Operational range is well over
200 miles. Five transmitters and receivers provide

simultaneous RF communications channels.
RELIABILITY- exceeds 1000 hours MTBF for transmitter and receiver
combination * MAINTAINABILITY- built-in test circuits reduce field

service MTTR to less than 18 minutes - BASIC SPECIFICATIONS - 100
watts across 225 to 399.95 mc band; 3500 channels with 50 kc spacing; 10

sec. tuning time; meets all ITU agreements * VERSATILITY- modified
versions of AN/TRC-87 and component transmitters and receivers are avail-
able for other military or non-military applications.

AN/TRC-87 answers the immediate requirements for mobile air traffic control
in "brush-fire war" areas. Write for detailed technical specifications and other

descriptive literature.

Q voroRoLA

Military Electronics Division
Dept. 1312.1450 N. Cicero Avenue, Chicago 51, Illinois
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Uneasy Peace transmission of data to the White Viable Honor Code
Gentlemen: Congratulations on Claude House and Pentagon." Gentlemen: Contrary to the paeans of
Witze's very excellent article ["Our I am sure you know that we pulled praise in the "Airmail" column of your
Answer to Future Threats: Action or out that system a couple of years back April issue, your [March] editorial "To
Reaction?"] in the May issue. He has and are currently using specially de- 'Rat' or Not to 'Rat' "did not seem to
done a fine job describing our enigma signed slide projectors as shown in the me to touch the crux of the problem
today in the face of Soviet technologi- [accompanying] photo.. . . I call this at all. That is simply whether it is logi-
cal progress. And, the recent May to your attention because your maga- cal to expect human beings to "rat" on
Day Soviet weapons disclosures fur- zine has high credibility among its their friends-is the code practical,
ther stress the point that the Soviet readers, and I don't want people to realistic? I doubt it.
weaponeers are not resting on their believe we are still using the closed- The very word "rat" indicates the
oars. They are, as Malinovsky states, circuit TV. common reputation of the man who
"standing guard vigilantly over the COL. DONALD C. FOSTER tells. You mention the Mafia and their
peace." But "peace" to the Marxists- Director of Information code of silence. But I think there have
Leninists is the struggle for Commu- Hq. SAC been more stool pigeons in the crimi-
nist world domination. Offutt AFB, Neb. nal world than there ever were at

COLONEL, USAF West Point-or in our Academy. How
many Cadets do you suppose actually

Gctlcmcn: Congratulations on Claude Hard Hitter knew something dishonest was afoot?
\Vitze's fine article. . . . The thrust of Gentlemen:. . . I have just finished How many "ratted"? I would be
the piece is so logical that I am amazed reading William Leavitt's "Speaking deeply interested in the findings and
all do not grasp it and its implications. of Space" in the May issue and am action of the Cadet Honor Committee
But many do not and, it would seem, impelled to tell you how important I -but doubt that this will become
the number is growing.... think it is. public, even in your magazine.

RICHARD C. PEET I like all of Mr. Leavitt's stuff; it's I am not a philosopher and, there-
Washington, D. C. extremely perceptive and well writ- fore, have no way of knowing whether

ten. But in this case, he outdid him- or when people should be morally
Command Post self. To me, and I am sure to all of called upon to tattle on their weak
Gentlemen: Enjoyed greatly the April your readers who have any back- and sinful colleagues. But, as a prac-
issue of AIR FORCE/SPACE DIGEST and ground knowledge in the field, he laid tical matter, they just don't. I taught
perused Secretary Zuckert's article in the golden spike with such precise some years in AFROTC at [a univer-
with considerable interest since com- sledgehammer blows that I must not sity], where there is a code like ours,
mand and control of the forces as- only admire his acute perceptions and so I know whereof I speak.
signed to SAC is a matter of greatest intellect but also have to give three- Finally, you must have heard of the

import to us. plus cheers for his capabilities as a "WPPA" (the West Point Protective
However, the supporting artwork writer, his style, . . . and ability to ex- Association), a term derisively in-

needs updating. I am speaking of the press a complex situation on several tended to indicate that Academy grad-
shot of the SAC Command Post (page levels of meaning and innuendo... . uates cover up for each other all
68), which showed closed-circuit tele- LLOYD MALLAN through their careers. Does the Honor

vision used to "provide instantaneous New York, N. Y. Code on "ratting" extend only through
graduation? The truth is, it isn't ac-
cepted or practiced at all.

No doubt it should be. I merely
Slide projectors point out that it isn't-and isn't likely
in SAC's under- to be until Academy men become
ground command more than human. This to me is the
post at Offutt important lesson in our scandal, com-
AFB are specially pletely ignored in your editorial.
designed to give LT. COL. EDWARD H. ROBINSON,

warning and USAF (Ret.)
provide global San Diego, Calif.
command and
control over re- * The internal enforcmncut of a
taliatory forces in professional ethic by segments of our
case of enemy society is not unique. We expect doc-
attack. tors, lawyers, executives, public offi-

cials, and armed forces officers who
(Continued on following page)
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AIRMAIL -CONTINUED

observe a violation of the public trust fully this awareness in each Cadet.
by a contemporary to bring that con- "In ordinary circumstances, each of
temporary to task. Similarly, Cadets us as an individual decides when he
have set a code for themselves which feels bound to report the misdeed of
they internally police. This is not another. In their special circumstances,
unique among students. Many univer- the Cadets have chosen as a group,
sities have viable honor codes in which through the Toleration Clause, to setY O U C A N a no-toleration clause is a principal a high standard, but one not out of
tenet. The fact that reader Robinson line for a profession committed to pub-V E has in his experience observed men lic trust and mutual confidence. A mili-A DV ER T IS E who did not live by such precepts tary organization depends for its suc-
does not invalidate the fact that many cess upon a deep sense of personalIR C men do, or the fact that society expects responsibility by each member to the
certain segments to internally uphold group at large. Each subordinate com-

T O T H E M EN aprofessional ethic. munity in our society-university, pro-
To further support this view, we fession, social club, or religious order

W HO CONTROL quote from "The Toleration Clause" -has this privilege, subject only to
in the White Report: the legal restraints common to all.

"The prohibition against 'toleration' The high calling of the Air Force offi-
which rounds out the Cadet Honor cer and the demands made by the
Code is its most exacting and difficult profession of arms lend support to the
standard. Since 'honor' is not an ex- choice which the Cadets have made.
clusive value, a very real conflict may "To suggest that such terms as
develop between personal friendship 'squealer' or 'informer' are applicable
and a higher loyalty to the Cadet is to indulge a misconception. It sug-

D ( Wing which the Toleration Clause gests that future Air Force officers1 embodies. Here, too, however, the have no higher duty than loyalty to-
D ] standard which Cadets exact of them- ward their personal friends even at the

selves, though far more rigorous, is not expense of loyalty to the Air Force or
without roots in society at large. the nation it is dedicated to serve.

IN FREE W ORLD "The moral courage of the crew Suchepithetsarerightlyappliedonly
member of a military or commercial to those narrow relations between manNaircraft who reports that a pilot has and man in which larger interests andD E F E N S E been drinking furnishes an example. commitments are not involved."-Tim,
The assistant who denounces a prose- EDITOBS

U cutor for withholding evidence of a

defendant's innocence is another illus- Entrenched
tration. In each of these instances, and Gentlemen: he the caption under the

OUTSIDE OF THE many others, the public would con- lower right-hand picture on page 61

uden the individual for remaining of the May '65 Am FORCE-someolUNITED STATES silent. This is so because our commit- is confused. In my experience, sli.
ments to society as such impose a trenches were dug a respectable dis-
higher loyalty than is demanded by tance from domicile tents. Howevc

Ae e those who would imperil it. trenches for drainage purposes, or ju
"Instances of this kind are rein- to keep the tent contents from washii

forced and the ethical requirements away, were dug around tents. This
are heightened when the individual is was commonly called "ditching."

I Iplaced in a position of public trust. Referring to the caption on the
Examples include the officer in an Air cover, you do have a "fuzzy image"

Write or phone for your sample Force research-and-development pro- of that long-ago war.
copy-for data on circulation in gram charged with millions in public Yours for more and better cap-
53 Free World countries - for funds, who sees a fellow officer steal- tioning.
market data on defense expendi- ing; or an officer in a missile complex E. W. GREGORY, 11

turescountrybycountry,onde- who condones a false report on the Washington, D. C.
feseequipntioneton d missiles' state of readiness; or a judgefense equipment in use, to ... who knows that another judge has ac- * At the risk of straddling the is-

ADVERTISING HEADQUARTERS cepted a bribe; or a doctor who sees sue, may we point out that-in our

Air Force/Space Digest a colleague prescribe an illegal and World War II parlance at least-the
dangerous drug. slit trench was for protection against

INTERNATIONAL "While these examples are extreme, bombs, shells, and other scrap metal.
880 Third Avenue they serve to highlight the fact that a The straddle trench, which Reader

New York, N.Y. 10022 public servant is always confronted by Gregory evidently had in mind, was
Telephone PLaza 2-0235 the obligation to put the welfare of for a nonrelated but equally elemental

or CHICAGO U Telephone 296-5571 the community foremost in his scale purpose and was usually placed not

LOS ANGELES 0 Telephone 878-1530 of loyalties. The Toleration Clause, in only a "respectable distance" from
emphasizing that the Honor Code is a sleeping quarters but also preferablySAN FRANCISCO E Telephone GA 1-0151 community possession of the Cadet in a downwind direction.-THE EDI-

Wing, is calculated to develop more TORS



Another RD and E

capability report from
ALLIS-CHALMERS

Fuel cellA-0/(after 1,400 hours ... and still running!

An Allis-Chalmers 28-volt fuel-cell system has
successfully operated for more than 1,400 hours-
producing both electrical power and drinking water
from hydrogen and oxygen. And it is continuing to
rack up running time during performance testing
in Milwaukee. Allis-Chalmers built this
advanced system for NASA.

What's so important about 1,400 hours? A spacecraft .1
could make nine round trips from earth to moon
in 1,400 hours. Allis-Chalmers scientists and engineers
feel this system's performance proves such fuel cells
are suitable power sources for prolonged space
missions -such as space stations in orbit 30 to 45 days.

The Allis-Chalmers system converts chemical energy of
hydrogen and oxygen directly into 28-volt electricity.
During its initial 1,400-hour performance, it efficiently
supplied power outputs ranging from 800 to 2,300 watts.
Total energy delivered so far is 1,430 kilowatt-hours.
Plenty of power for aerospace applications!

The system is producing 2V2 to 3 gallons of water
per day, enough for two astronauts. Purity of the water
is assured because a distillation process is used to
remove moisture from the Allis-Chalmers system.
A built-in capillary membrane (we don't need pumps)
takes out the water in vapor form. Simply
condense it, collect it, and drink it as needed.

May we discuss your aerospace and defense A-C research scientist logs the production of drinking water

fuel-cell application? Write: Space and during 1,400-hour testing of the 28-volt fuel-cell system.

Defense Sciences Department, ALLIS-CHALMERS, Chart shows Allis-Chalmers fuel-cell technology has

Box 512, Milwaukee, Wisconsin 53201. improved by an order of magnitude since 1958.

1.2 ALLIS-CHALMERS DEVELOPMENT PROGRESS
HYDROGEN-OXYGEN FUEL CELL

FUEL-CELL design for Aerospace and Hydrospoce 1.0
opplications is but one of the opportunities open today >
for qualified scientists and engineers at Allis-Chalmers. 0.8
For information concerning employment write to: 1964
Manager of Professional Placement, Allis-Cholmers, 0 1963
Milwoukee, Wisconsin 53201. 0.6
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Letter from Europe

By Stefan Geisenheyner
AIR FORCE/SPACE DIGEST EDITOR FOR EUROPE

TheGermanAviationIndustry this general economic growth, and as things stand today
the\ may never become a really important factor in the

1VIESBADEN, GERMANY industrial life of the nation. In fact, if the present trend

In nearly fifteen years of steady growth, West Germany continues, the German aviation industry will shortly be in

and its industries have turned the country into one of the a very serious condition indeed. The reasons are nai

most prosperous nations on earth. More than a million and involved. Most of the official explanations are based

foreign laborers-Italians, Greeks, Turks, Spaniards, and on economic theorizing. The true reasons lie far deeper

other nationals-have streamed into Germany, whose and include such intangibles as mass psychology and emo-

booming economy desperately needs labor of every type tional factors.
and description. The steel, automotive, chemical, and con- During Hitler's Third Reich, the Germans were force-fed

struction industries have experienced a steady growth rate air-mindedness." Slogans like "The German nation mnut

which, even if it is not rising as fast today as in the "golden become a nation of aviators," compulsory aircraft-building
fifties," is on the upswing nevertheless. classes in the schools, and the glorification of World War

The aerospace industries, however, have not shared in I heroes-to name a few devices-were extremely success-
ful. Aviation became the business of every German. The
only discernible result of this campaign as seen by tho
average German, however, was the war, the bombin ,
and the destroyed cities. Thus aircraft, and rockets in pa-
ticular, are considered evil, unnecessary, and dangeroiv
and an aviation industry is rcgarriud as a warmonger>
enterprise.

Furthermore, the public mind does not distingiiv
between civilian and military projects and programs. G
man war experiences did not coincide with Hitler's cla
that his aviation served peaceful purposes exclusively.
a result of this nonair-mindedness, any German govt
ment which today tried to allocate greater sums of ni
to its aviation industry would meet with fierce p

Development of the Entwicklungsring-Siid experimental VJ Vereinigte Flugtechnische Werke (VFW) in Bremen is work-

101 VTOL aircraft was a truly international undertaking. ing on this design of a fast, commercial VTOL turboprop

Rolls-Royce was responsible for construction, development, transport. Speeds of as much as 450 knots, carrying payloads

and testing of wingtip-mounted engine pods, each of which of three to four tons over medium-range distances, are en-

contains two Rolls-Royce RB.145 engines. Funds for the de- visioned. The original studies for this project were financed

velopment of the experimental aircraft came out of West by the German military, which apparently dropped the tur-

Germany's military budget. Because of the German public's hoprop approach for a pure jet transport. VFW, largest Ger-

postwar attitudes, support for civil development is low. man aero firm, is said to have only $6 million to work with.
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had insufficient follow-up orders available to keep itself
going. This moment had been foreseen even during the
inception of the new aviation industry in 1955, and the
individual firms had proposed from the very beginning that
military programs be supplemented with civilian projects.

Many promising designs were submitted to the government
for approval and-hopefully-for subsidy. But the gov-
ernment did not dare to show any interest.

The logical solution would have been for the firms to
invest money themselves in new projects, to build and to
market them, but they hadn't the money. The biggest Ger-
man firm, VFW (Vereinigte Flugtechnische Werke), for
instance, has available capital of only $6 million. This is
shared by five partners, consisting of a banking trust, a
steel manufacturer, an American aviation enterprise, and
two German aviation firms. The latter firms contributed

Above,theHeinkelHe211,whichwasafactory-funded de- $1 million to the group. It is clear that one cannot embark

sign. If t had been builtin quantity, it mighthave put on even a moderately ambitious aircraft program with only
West Germany in a position to market a fast feeder-line $6 million of basic capital.
aircraft during an advantageous period. But because Hein. Furthermore, VFW and other German aviation firms
kel, limited by its shortage of capital, was unable to put the are in debt to the German government for funds advanced
aircraft into production, the sales opportunity was lost. to them in the late 1950s. Even though the payment of

the debts is in the form of long-term and easy installments,
it is quite an extra load. And there are other debts to pay
which stem from the war years. To put it bluntly, the

opposition. This stand on aviation, plus a host of minor German aviation industry is living a hand-to-mouth exist-
and major financial considerations, has led to a paradox. ence. The government, the only financial source which
It is ironic that Germany's aerospace industry now serves could help, is not willing and cannot invest money on the
military purposes almost exclusively, that it was rebuilt needed scale. Thus the aerospace industry is hoping for a
largely with military funds, and that it has only one major miracle to happen, either in the form of international
customer-the Luftwaffe. cooperation or new requirements and orders in the military

The explanation for this, in the light of the above- sector.
mentioned emotional revulsion toward aviation, is the The hopes for international cooperation, which has its
German participation in the NATO treaty. Certain military foundation in the very successful four-nation F-104G pro-
obligations had to be fulfilled. Germany had to rebuild its gram, have been dashed time and again. The talks on
Luftwaffe at a very fast rate. It was not feasible to buy French-German cooperation took concrete form in a few
all the necessary aircraft abroad since this would have instances only and then on a military basis. The same holds
endangered the favorable balance of export and import true for German-American and German-British cooperation.
business. The only way open was to rebuild an aviation The much desired coproduction program with other na-
industry. Military requirements as to delivery dates and tions for a civilian aircraft type seems to be taking shape
output led to the creation of an industry which turned finally. The first groundwork is now being laid for a joint
out hundreds of F-104G fighter-bombers, 0.91 close-sup- Dutch-German-British development and production of a
port fighters, and transports, and which will in the near short-haul jetliner. This may mark a turning point in
future begin the large-scale construction of military heli- inter-European coproduction ventures.
copters under license. After much pressure, the German government in 1963

But after the main task of furnishing the Luftwaffe with decided to assist with the development of several civilian
combat aircraft was fulfilled, late in 1964, the industry (Continued on following page)

This is the only jet aircraft which has been developed and One quite promising project of the aerospace industry in
produced in West Germany since the end of World War II, West Germany is this light jet transport, the VFW-614. The
the HFB 320 Hansa, a light executive jet by Hamburger Flug- aircraft is expected to be of very rugged construction, which
zeugbau. HFB financed the project out of its own resources would give it needed advantages in underdeveloped areas of
at first, until, in 1963, the government of the Federal Repub- the world. Marketing research thus far suggests that more
lic came through with some support. The funding problem than 1,000 such aircraft might be sold. To date no funding
is universal, an irony in the land that created the Luftwaffe. from the government of West Germany has been forthcoming.
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LETTER FROM EUROPE CONTINUED

over. Several such projects are available and can reach
the hardware stage in a relatively short time.

2. Firm requirements for future military aircraft have
to be given to industry in order to enable it to do sound,
long-range planning.

3. Participation in international aerospace programs has
to be intensified and if the respective firms are not finan-
cially strong enough to deal properly with the foreign
partners, the government must step in.

4. A publicity campaign must tell the German popula-
tion that an aviation industry is necessary to ensure steadily
continuing progress in every technical field.

5. A master plan must be introduced on a fixed-time
basis which takes all aspects of aerospace into account.
which can be updated if technology overtakes it, and whicl.
has to be strictly adhered to by everyone concerned.

If these five points can be realized, the German aviationi
Germany' aerospace industry, raaged by'World'War indu

sanerysucceosfulinebuilngisetoft uinanl industry can survive its present-day difficulties. If nothinm

four years after the beginning of the reconstruction, theid isdoneandthedowiltrendcntiones the end ofa
dustry was able to tackle production of the complex F-104G indep<
Starfighter weapon system. Whether by the time it is neces- E
sary to produce replacements for the F-104G there will be
enough of a West German aerospace industry left to do the
job is a moot question. Living from hand to mouth can lead
to starvation; governmental capital infusions are needed.

aircraft types-one executive jet, two helicopter designs,
one sports aircraft, a small STOL transport, plus the
Dutch-German-British short-haul liner. To construct and

develop these aircraft, the ridiculous sum of $16 million
was allocated, to be spent within five years. The German
government is thus "helping" its industry to the tune of
83.2 million per year. This sum is not large enough to live
on nor small enough to die on, let alone allow the develop- -
ment of aircraft. Furthermore, the money is not a give-
away but has to be repaid from future profits. Another
string attached to these loans is that they must not be used
for more than sixty percent of the total development cost,
the other forty percent to be borne by the company.

Under such circumstances, any competition on a world- This is the Bilkow 1.46 experimental helicopter currenl
wide basis is absurd and the aircraft manufacturer knows in flight testing. Its designers indicate that through the use
this. Whether the "government-subsidized" projects ever of a novel rotorblade arrangement, it is theoretically possible
become a success remains to be seen, to attain speeds of up to 350 mph with the aircraft. The

On the military side, however, government funding is new rotorsystem being usedinthe B.46 was developed
adequate and the results show what the new industry can
do. Prototypes of excellent VTOL aircraft and helicopters
are flying proof of the high technical standard reached
during the past years. In the space field, too, Germany
has made some outstanding contributions to the state of
the art.

But an industry cannot live exclusively on research and
development, well as it may be funded. Only a sizable
production order can pull it out of the financial quagmire.
Neither for the military nor for the space field are any
bigger orders expected in the next three years. Stopgap
orders, centering around a few hundred helicopters or a
hundred transports, will not keep alive an industry which
is geared to turn out complex weapon systems in great
numbers as was the case with the F-104G. The picture can
change rapidly, however, when the F-104G has to be re-
placed by a more modern VTOL aircraft. Whether at that
future date there will be a German aviation industry in
existence to build an F-104G replacement remains an open
question.

The remedies for the financial instability of the German 'Ihere i, international cooperation on the space side. Above,
aviation industry are simple: the third stage of the ELDO booster, being developed under

1. The government has to fund the research, develop- the aegis of the European Launcher Development Organiza-
tion in which several European countries are pooling their

ment, and construction of a variety of promising aircraft space capabilities. Germany is providing the third stage, and
designs which are salable on the civilian market the world most of its aerospace firms are taking part in the project.
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WIRLD'B LARGEUT
FLYING V/UT8 L

Currently representing a five-airplane program, the XC 142A is scheduled to begin a rigid evaluation by a tri-service team in July. It is the world's
largest flying V/STOL and the first of its kind to be developed by the United States for operational evaluation rather than the testing of a concept.

LT AEROSPADE DORPORATION BUILDS IT
IT ALSO BUILDS:

THE A7A
THE NAVY'S NEW LIGHT ATTACK AIRCRAFT...

MISSILES
SUCH AS LANCE-THE ARMY'S NEW BATTLEFIELD MISSILE...

GROUND VEHICLES
SUCH AS THE XM-561-DESCRIBED BY THE ARMY AS THE MOST
VERSATILE WHEELED VEHICLE THE ARMY HAS EVER DEVELOPED ...

ROCKETS
SUCH AS NASA'S SCOUT RESEARCH ROCKET ...

ASTRONAUT MANEUVERING
SPACE PACKS

SUCH AS M.M.U. FOR PROJECT GEMINI...

PLUS
... PROVIDING RANGE AND LAUNCH OPERATIONS AND SERVICES.

DKALLAS, TEXAS~
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Even in Jedda
Pratt & Whitney Aircraft never lets
an engine out of sight.

At more than 200 locations all overthe FreeWorld
Pratt & Whitney Aircraft service representatives
have a special function:
They help to build engine reliability.

First, these highly trained, experienced men provide on-the-
spot technical assistance on any Pratt & Whitney Aircraft
engine.Then they report back to East Hartford headquarters.
Each significant report goes tothe project engineer responsi-
ble for that engine model, to help in his continuing job of
refining and improving the model. Thus, keeping engines in
sight results in increasing reliability during service life.
Reliability is our prime concern at every step, whether the
powerplant is for aircraft, spacecraft, industrial or marine
use. The results are safety and long, dependable service.

UPratt & W hitney Aircraft DIVISION OF UNITED AIRCRAFT CORPORATION

EAST HARTFORD, CONNECTICUT 06108



By Claude Witze
SENIOR EDITOR, AIR FORCE/SPACE DIGEST

Who's in Charge Here? former Treasurer of Columbia University, was appointed
by President Eisenhower, and he cannot be removed by

WASHINGTON, D.C., JUNE 10 Congress or the White House.
At long last the General Accounting Office and its Opening the GAO investigation a month ago, Mr. Holi-

chief, the Comptroller General, are being put under public field made it clear that both the Defense Department and
scrutiny. The almost unanimous complaints of defense the contractors feel that Mr. Campbell's operation is neces-
contractors and defense procurement officials that have sary but that it has screaming deficiencies. He said, "Re-
been welling up in the past few years have found an outlet. sentment often arises over what the agencies believe to

They are being placed in the record by Congressman be invasion of their management prerogatives and reports
Chet Holifield, Democrat of California, and his Military which do not give a balanced account of their achieve-
Operations Subcommittee of the House Committee on ments as well as their deficiencies."
Government Operations. It should be made clear at the He added that contractors often believe that "the GAO
outset that, contrary to some published reports, Mr. Holi- reports invade their privacy, prematurely publicize issues
field's Subcommittee has a clear right and responsibility still under administrative review, and place the companies
to conduct an inquiry into GAO's conduct. This derives in a derogatory position which they believe is unjustified.

Chet Holifield Joseph Campbell Paul R. Ignatius

from (1) the fact that the parent committee is named by The government agencies and the contractors both point
law as monitor of GAO operations and is given the duty to the fact that GAO reports often deal with matters and
of "receiving and examining reports of the Comptroller events which are years old, difficult to reconstruct, and
General of the United States and of submitting such rec- occurring in situations and circumstances which hindsight
ommendations to the House as it deems necessary or de- robs of perspective and understanding."
sirable in connection with the subject matter of such re- The Chairman said both industry and the Defense De-
ports." And (2) in Fiscal 1964 alone, 164 GAO reports partment face "difficult and sometimes awkward situations
dealt with contracts in defense and related areas, which created by the GAO audit reports" and that it is high time
are the concern of Mr. Holifield's Subcommittee. to air the complaints. To close observers, it has been clear

So far as the Comptroller General is concerned, he is for a long time that industry has felt that GAO goes out
authorized by law "to examine any books, documents, or of its way to serve as judge and jury as well as prosecuting
records" of contractors and subcontractors "that directly attorney, often in areas where it lacks competence. The
pertain to and involve transactions relating to the contract buildup of Defense Department complaints against the
or subcontract." This authority applies to negotiated con- agency is more recent. At the outset of his administration
tracts as distinguished from advertised contracts. The in the Pentagon, Defense Secretary Robert S. McNamara
Comptroller General himself, who is Joseph Campbell, is ordered the fullest cooperation with Mr. Campbell's efforts.
appointed by the President, with the advice and consent That he has now retrenched was made evident by his rep-
of the Senate, for a term of fifteen years. Mr. Campbell, (Continued on page 22)
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(Zero Defects: the art of doing it right the first time)

It started as a formal Martin program to eliminate errors emphasizing pride of craftsmanship to eliminate errors
on the Pershing missile project. before they occur.

It spread to every project in every Martin plant. We think ZD is good business. It means more efficient
The Department of Defense endorsed it as a quality industrial production. It means more security purchased

standard, and over 300 other aerospace firms adopted it. for each dollar. And, most important, it means more reli-
That's ZD-Zero Defects-a minute-by-minute program able, more maintainable hardware for the nation's military

to reduce the rejection rate of parts and components by and civilian aerospace programs.

MARTIN COMPANY
A DIVISION OF MARTIN MARIETTA CORPORATION



AIRPOWER IN THE NEWS

resentative on the stand before the Holifield Subcommittee. of the fixed-price approach." He added that "the most
The Defense Department witness was Paul R. Ignatius, rigorous government surveillance and audit cannot take
Mr. McNamara's Assistant Secretary for Installations and the place of the profit motive as a means of assuring ef-
Logistics. He is a man with experience in this area going fective cost control."
back at least to World War II. He is one of the founders of In the area of customer involvement in the contractor's
Harbridge House, Inc., consultation experts on military internal affairs, Mr. Ignatius made a major issue out of
procurement, and is considered an expert on management GAO's insistence that prime contractors not be allowed
policy. to purchase components and assemblies, but that more of

In an early observation before the committee, Mr. Igna- these items be supplied to the primes as government-
tius cited the fast-growing interest of GAO in the Defense furnished equipment (GFE). GAO charges that the profits
Department. The number of drafts and final reports on and fees paid to primes for these purchases are "unneces-
Defense functions jumped from 203 in 1962 to 544 in sary costs." The witness pointed out that GFE already
1964. That is an increase of 168 percent and it seems to accounts for thirty to forty percent of many major con-
the Pentagon that this is not "a barometer of the number tracts. But, he said, we can carry the idea too far, and we
of deficiencies in procurement." Out of this mass of paper, could run into some "very real dangers." Here is a list of
Mr. Ignatius indicated that Mr. McNamara has learned factors that are not considered by GAO auditors:
that GAO, far from helping his procurement management, * The criticality of the item to safety or military effec-
is hampering it. tiveness.

Specifically, the Pentagon finds that GAO is damaging * The stability of design.
the integrity of its contracts, that it interferes with DoD * The effect on the prime contractor's performance
pricing policies and presses for too much interference with responsibility.
the operations of government contractors. 0 The effect on production schedules.

GAO's frequent demand for voluntary refunds, which * The extra administrative costs to the government.
means refunds for which it makes no legal argument, is The GAO emphasis, of course, is on the fact that the
contrary to Defense Department policy. The Pentagon prime makes a fee out of handling his own subcontracting.
position, Mr. Ignatius testified, is that the government "is Mr. Ignatius replies that "the range of fee or profit al-
bound by the agreements which it enters into and that this lowed on purchased parts and components is lower than
must be the first and overriding consideration in any de- the range allowed for work done in the prime's own facili-
termination as to whether or not voluntary refunds should ties. In addition, our profit policies provide that in instances
be sought." He cited cases in which GAO recommended where it is determined that the prime contractor has ef-
voluntary refunds and the Pentagon did not seek them fectively transferred real cost risk to a subcontractor,
because the military departments signed the contracts the profit or fee allowed the prime will be appropriately
"eyes open," knowing what they were doing and without adjusted. In short, the contractor's subcontracting program
being misled. In one example, where GAO recommended may have a significant impact on the degree of risk ac-
the withholding of payments to a contractor, Mr. Ignatius cepted by the prime or the technical contribution that
said, "Procurement of the unneeded spare parts was not the prime makes." Industry witnesses later expanded on
the result of any failure on the part of the contractor, as this thesis.
contended in the report, but was due instead to the action GAO makes repeated recommendations that defense
of the government in accelerating deliveries and thereby contractors should be given government-owned electronic
disrupting the orderly process of spare parts provisioning." data-processing equipment instead of being allowed to

Said the witness: "We believe that contractors should lease the devices. Here again, the Pentagon viewpoint is
have reasonable assurance that they hold binding contracts that this is a contractor responsibility and should be borne
with the government and that contracts entered into and by the contractor. Such equipment is, of course, highly
performed in good faith will not thereafter be voided." specialized, and becomes obsolete at great speed. This
And, later: "We must be careful to avoid actions that treat is why even nondefense industries lease instead of buy.
defense contracts as if they were fully binding on one But, to Mr. Ignatius, this issue with GAO is far deeper
party but not entirely binding on the other." Later testi- than that. He told the Holifield Subcommittee:
mony made it clear that the Pentagon and its contractors "We believe that the most effective way of assuring
agree on this but that GAO feels no such compulsion. management decisions that are in the best interest of the
Charles I. Derr, a spokesman for the Machinery and Allied government is not to increase government control and
Products Institute, said that GAO auditors are not sup- intervention but to use contracting techniques that provide
posed to substitute for managers. Supporting Mr. Ignatius, maximum incentive for efficient and economical perfor-
Mr. Derr said that the contractor must now "be prepared mance. . . .We believe it essential in a system of free
to deal with the varied faces and moods of government as enterprise that such decisions not be imposed by the gov-
reflected by the contracting agency, the General Account- ernment but that they be made by contractors, subject to
ing Office, and in some cases the Department of Justice. government review."
He has every right to ask: Who's in charge here!" A final issue between Defense and GAO is the recom-

On the subject of pricing, Mr. Ignatius recounted the mendation of the auditors that contractors should buy
Pentagon effort to get away from cost-plus-fixed-fee routine housekeeping supplies, such as desks and other
(CPFF) contracting and to "use contracts affording greater office requirements, from the government's General Ser-
incentive for efficiency and economy." He said that CPFF vices Administration instead of regular commercial outlets.
now is used "only when no other form of contract is Mr. Ignatius contends, in effect, that it is none of DoD's
suitable," and that "the Department of Defense is cur- business where a contractor buys the things he needs to
rently using contract procedures that exploit the profit run his shop. GSA holds that "if the contractors elect not
motive to the fullest .... He said industry has cooperated to use GSA sources and supplies, the allowable cost of
and that the program is a success. At the same time, the such operating supplies charged to government contracts
witness said, "GAO has taken a position and made recom- should be limited to the amount which would have been
mendations which, if we had followed them, would have incurred if GSA procurement sources were utilized." To
seriously hampered our efforts to press for increased use this, Mr. Ignatius replies that it is the contractor who has
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CONTINUED

responsibility for determining what he needs. On top of of the major things it is paying for-the prime contractor's
this, the government is inclined to encourage the purchase technical and management talents."
of such routine items from local commercial sources. The One of the most outspoken industry witnesses on this
Defense Department, in fact, altered its regulations to let facet was H. M. Horner, Chairman of United Aircraft
local military installations buy from local sources. Corp. He said the GAO effort to force the military services

Robert H. Charles, Assistant Secretary of the Air Force to "break out" components is ill-advised. He said any sub-
for Installations and Logistics, gave strong support to stantial extension of the policy will "materially impair the
Mr. Ignatius. Contract integrity, Mr. Charles indicated, quality and integrity of weapons and other military prod-
is more important than large profit factors. He cited a ucts and will substantially delay deliveries." These con-
ecase in which the profit was generous, but investigation siderations appear to carry little weight with the GAO,
"did not reveal any instance wherein the contractor had which is entirely absorbed in the bookkeeping aspects and
misrepresented prices or misled their customers.... There in the potential saving it professes to see.
was no contractual basis for seeking a price adjustment..... "We are thoroughly convinced," Mr. Horner continued,

"The point is that we entered into a binding contract "that if the true and complete costs to the government of
procuring under a breakout system are computed and tab-
ulated, they will not be less, and probably significantly
more, than the cost of procuring through the end-item
contractor, who provides, at no extra cost to the govern-
ment, assurance of product integrity."

Mr. Horner, of all industry witnesses, made the strongest
RobertH.Charles,Assist- point of the GAO routine practice of loading its reports
ant Secretary of the Air with derogatory adjectives that do not reflect fact, but
Force for Installations and the opinion of the auditors. He said GAO "pays little or
Logistics, gave testimony no attention to the quality of the product delivered under
which supported the the contracts it reviews nor to the effect on quality or
theories of Mr. Ignatius. delivery schedules which might result from yielding to its

recommendations. The result is that a reading of GAO
audit reports leads to a badly distorted impression that
most military procurement is unsound. This distortion is
accentuated by the GAO's practice of loading its reports
with colorful language bordering on the sensational and
apparently intended to appeal to the public press ... "

The witness said that seven final GAO reports concern-
ing United Aircraft suggested there should be a refund
that amounts to seven one-hundredths of one percent of

H. M. Horner, Chairman total sales during the period to the government. And not
of United Aircraft Corp., any one of the reports, Mr. Horner said, "has claimed or

spoke out forcefully as could justifiably claim, any fraud, misrepresentation, or
an industry witness. other wrongdoing on the part of the company." At the

same time he offered an exhibit of newspaper clippings
in which GAO reports had tagged United Aircraft with
headline derogation. He said, "This sort of publicity, in
addition to being unwarranted and inaccurate, hurts the
morale in our plants and leads to higher costs which always
accompany poor morale."

Space prohibits a full review of the industry viewpoints
with our eyes open. The government, as well as the con- presented to the Subcommittee. Among the witnesses
tractor, must respect its contractual obligations. We cannot, heard were Karl G. Harr, Jr., President of the Aerospace
after the fact, treat a contract which we negotiated on a Industries Association; William H. Heflin, President of the
fixed-price basis as one entered into on some other basis. Western Electronic Manufacturers Association; William H.
Like any party to a contract, we have to abide by the Moore, Vice President of the Electronic Industries As-
terms we agree to." sociation; Daniel J. Haughton, President of Lockheed Air-

In the case of another GAO-chosen example, Mr. Charles craft Corp.; Howard W. Neffner, Vice President of the
reviewed the circumstances and said the GAO is suggest- Boeing Company; John F. Carr, Counsel of the Grumman
ing "that when an improvement is made, the practices of Aircraft Engineering Corp.; and William T. Noll, Vice
the past should be reexamined to determine whether they President of Honeywell, Inc.
resulted in any 'unnecessary' cost to the government which The plea, in general, was for fair play. It was summa-
we should now try to recoup. To do so would, in our rized by Grumman's Mr. Carr, who said:
judgment, deter our contractors from introducing peeded "We recognize the necessity of [GAO's] role, but we
changes and improvements. Such a policy would have the wish they did not find it necessary to publicize their con-
effect of penalizing progress instead of encouraging it." clusions in such a provocative manner, that they would

On the subject of GFE, Mr. Charles said the Air Force adopt a more objective approach to their studies, that
respects the prime contractor's responsibility for the they would not inject themselves so deeply into regular
quality and reliability of the end product. He said: ". . . administrative channels, that they would look at contrac-
when design or engineering effort by the prime contractor tor's actions in the context of the times in which the
is required to develop, modify, or adapt a component for actions were taken, and that they would exercise greater
use in the end item, direct procurement by the government selectivity in the choice of individual matters for study."
could result in relieving the prime contractor of his con- Other witnesses said the same thing but with much less
tractual responsibilities and denying the government one delicacy. All wanted to know: Who's in charge here?-END
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AERO PAE WORL

By Allan R. Scholin
ASSOCIATE EDITOR, AIR FORCE/SPACE DIGEST

WASHINGTON, D. C., JUNE 18 command of Continental Air Com-
Four major Air Force commands mand June 16, upon retirement of Lt.

will get new commanders this sum- Gen. E. J. Timberlake, who had led niThe Gemini-4 flightmarked ansig-
mer. Gen. Walter C. Sweeney, Jr., CONAC since July 1962. nificantadvanceoverearliermanned
Commander of Tactical Air Command New Commander of Air University, missions when its crew opened the

since 1961, is scheduled to retire July succeeding Lt. Gen. Ralph P. Swofford capsule's hatch in space and Ed White

31, to be succeeded by Gen. Gabriel when he retires July 31, will be Maj. ventured out for a twenty-one-minute

P. Disosway, former TAC Vice Com- Gen. John W. Carpenter, III, nomi- stroll. (See "The Flight of Geinini-4,"
mander and now Commander of US nated for promotion to lieutenant page 62.)
Air Forces in Europe. General Disos- general. General Carpenter has been Until then, earlier US manned space-
way in turn will be replaced by Lt. USAF's Assistant DCS/Plans and Op- flights were rated successful when

Gen. Bruce K. Holloway, Deputy erations for JCS. For details on these astronauts went into orbit for sched-

Commander in Chief of US Strike and other senior staff changes, see uled periods and were recovered upon
Command, who has been nominated "The Bulletin Board," pages 80-83. reentry.
for four-star rank. Military Air Transport Service will From now on, our astronauts will be

Lt. Gen. K. B. Hobson, Vice Com- become the Military Airlift Command expected to perform successively more
mander of Air Force Logistics Com- (MAC) on January 1. The name intricatetasksoneachmission. The
mand, moves up to AFLC Commander change, long advocated by Chairman immediate objective is to perfect ren-

and full general rank when Gen. Mark L. Mendel Rivers of the House Armed dezvous techniques. Difficulties in this

E. Bradley, Jr., retires on July 31. Services Committee, was directed by assignment were underlined in Gemini-

Lt. Cen. Cecil H. Childre assumed Congress this spring. 4, when Jim McDivitt exhausted half
of his thruster fuel in a futile attempt
to fly in tandem with the Titan II's
second-stage booster. Yet rendezvous
is a vital step in gaining any real
capability in space operations.

Strap-on boosters Gemini-5 is already being readied on
ofTitanIl-Csepa- the pad at Cape Kennedy for launch

rate as first-stage r sometime in August. Its crew-USAF

engine ignites, in Lt. Col. Gordon Cooper and Navy
this artist's sketch Lt. Cmdr. Charles Conrad, Jr.-are

depicting first Titan not only programmed to add at least

111-C launch at three more days to the McDivitt-White

Cape Kennedy, Fla., endurance mark, but will concentrate
June18.Heaviest on practicing rendezvous maneuvers.

and most powerful If Colonel Cooper, who held the US
rocket vehicleever endurance record of twenty-two orbits

launched,it weighs in Mercury-9 until it was surpassed

700 tons and gen- by Gemini-4's sixty-two circuits, can
erates 2,400,000 guide his craft within a few feet of a

pounds of thrust. pod previously ejected from the space-
It is intended to craft, Conrad may leave the Gemini

become USAF's to make physical contact with it.

standard space- NASA has scheduled a total of

launch system, twelve Gemini flights at approximately
topped inpower two-month intervals to explore various

only bySaturn V. facets of manned flight and rendezvous
techniques before moving on to the
Apollo program in mid-1967. After
the Saturn-Apollo hardware is tested
in two or more unmanned flights, the
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first thire-mait Apollo earth-orbital Lt.C-1.Bobinson
nission may take place in 1968. L

ft ~squadron comi-

The pacoff on seven months of in- mander in Viet-

terplanetary flight for NASA's Mariner nan, is awarded

V will occur July 14 when the space- Air Force Cross,

craft passes only 5,600 miles from nation's second

Mars. During a twenty-four-minute highervalorain
period, as it closes in on Mars, Mariner an armed enemy,
IV's cameras are designed to take and by enemy
record as many as twenty-one pictures McConnell, USAF
of the Martian surface. It will then be Chief ofUStaff,
134,000,000 miles from the earth. Cien agon

Unlike the almost instantaneous re- m Pento

ception on earth of lunar photos takei ceremon.
by the three Rangers before they hit
the moon, the transmission of Mariner beyond the procurement of aircraft ancestor of Mao Tse-tutng invented
IV's Mars photos will be a slow, com- directly related to its own mission and gunpowder."
plex procedure. It will take more than . . . into the procurement of aircraft General White indicated that Presi-
eight hours of continuous radio signals to carry out functions such as close air dent Johnson's recent decision to per-
to transmit a single picture, or more support, or transport of large quanti- mit US forces in South Vietnam to
than a week for all twenty-one. In that ties of material, which functions the conduct offensive operations on their
week, the earth will be moving away Air Force would be better prepared own rather than as "advisers" to South
from Mariner IV at the rate of about to carry out." Vietnamese forces is long overdue and
16,000 miles an hour. Elsewhere the Defense Secretary should show favorable results.

asserted recently that he wanted to "We probably have had, until quite
"make it very clear that the fire cover recently, an example of foreign policy

Results of a series of exercises last for helicopters will be provided pri- dictating, over a period of years, un-
year in which the Army and the Air marily by fixed-wing aircraft and only sound strategy in Southeast Asia," he
Force demonstrated their respective secondarily by helicopters. We will said. "On the other hand, and on a
concepts of battlefield support have not have any conflict of roles or mis- much smaller scale, the recent military
apparently been decided in the Air sions on this." operation in Santo Domingo seems to
Force's favor. have been well-timed and fully co-

The Army will get one or more air- ordinated."
mobile divisions, Defense Secretary Gen. Thomas D. White, who retired General White pointed out that
McNamara said on June 16. Such di- as USAF Chief of Staff four years ago, "our foreign policy-makers must un-
visions will employ 434 aircraft, mainly presentedhisviewsonnationalsecu- derstand, as never before, the capa-
helicopters. But earlier, in congres- rity policy in mid-June before a Senate bilities and limitations of our armed
sional hearings on military hardware, subcommittee on national security and forces. Likewise, the military coin-
he said he had "overruled the Army in international operations, headed by mand must not only understand thor-
their requested purchase of ... the Sen. Henry M. Jackson of Washington. oughly its missions in terms of foreign
Buffalo [CV-7A] as a successor to the "It seems to me that a great many policy but it must also have opportu-
Caribou [CV-2A], to carry on a trans- Americans believe that an atomic war tunity to express the military view-
port function that I believe the Air is impossible," General White de- point in policy decisions....
Force can properly carry on with its clared. "We should, indeed, strive to "It is not a requirement of good
C-130s and C-123s. . . . Similarly, I make such a war or any war impos- national security operations that na-
have refused the Army permission to sible. But let us be sure that the wish tional policy be always based on sound
buy the Mohawk [OV-1] and other is not father to the thought.... military strategy or tactics," he said.
aircraft in larger quantities which "In m\ opinion, it is a fallacy to con- "Higher considerations sometimes,
might be used for close air support." sider that the development of a par- though rarely, should prevail. Never-

Mr. McNamara said he considered ticular weapon (the atomic weapon) theless, it is palpably true that when
helicopters "quite appropriate for has altered mankind. On the scale of sound policy and sound strategy coin-
Army use and for movement of Army biological time this seems to me to cide, results are likely to be optimum."
troops." But, he added, "the danger have no more validity than such an He pointed out that in the past
is, I think, that the Army will move observation would have had when an eleven years the US has been involved

in military crises in nine different
Crew members of areas of the world, each demandingu

Gemini-5, to be different degrees of force or show of
launched sometime force.

in August on a "In almost every crisis-unseen, un-
week-long flight, are heard, and unpublicized at the time

USAF Lt. Col. Gordon in the US, but well known to the Rus-
Cooper, far right, sians-our strategic forces were on in-

pilot, and Navy Lt. stant alert. . . . They served as a steel
Cndr. Charles Conrad, and atomic umbrella under which all

Jr., copilot. Until other action could take place....
Gemini-4 mission, "We hear much about the inevita-

Cooper held US space bility of 'parity' of missile and bomber
endurance record forces. 'Parity' or 'stalemate' could be

with twenty-two orbits. (Continued on page 28)
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This is a moving picture in 6 colors.

It shows a commander what's happening all over the map.

While it's happening.

Imagine. 
In enough colors to clearly identify all elements of the

A clear, detailed picture of a defense exercise. Events situation.

happening rapidly over thousands of square miles. An unlimited rangeof numbers, symbolsandwords.Any

All the information the command-and-control center needs, kind of line, straight, curved, irregular.

graphically displayed incanydesiredsizeat anynumber of Only the information that's essential for a decision. Super-

locations. 
fluous data removed or restored at will, any portion of the

lcatis c u b hig-s computers. display blown up for concentration. The big picture or a



detailed closeup. The name of this remarkable system is Vigicon. It's made
Small screen, large screen, multiple screens. Any number up of modules that come off the shelf (our shelf). You can

of remote monitors showing all or portions of the informa- have a small system or a huge one. The only difference is the
tion on the main display. number of modules you need to do your job.

A permanent record, recallable at any time for review and Right now Vigicon is at work in military and space appli-
analysis, or for problem simulation. cations. But lots of other people will use it someday.

Extreme accuracy. Extreme reliability. Very moderate cost. Vigicon's picture of its own future is exceedingly bright.

NORTHROP



AEROSPACE WORLD

Winner of prolonged US Army competition for light ob- Flight tests of the Bell X-22 experimental V/STOL aircraft
servation helicopter is Hughes OH-6A, shown above, which will get under way this fall. The plane was rolled out at
beat out Hiller OH-5A in final field tests. Initial $15 Niagara Falls, N. Y., plant late in May. Ducts and pro-
million contract calls for 714 aircraft, but orders may pellers swing ninety degrees, providing thrust for VTOL
eventually total 4,000. Deliveries are to begin next summer. takeoff. Ducts serve as lifting surfaces in level flight.

only a transient state. Technology from the YF-12A and SR-71 aircraft. May, is expected to make its first flight
would be certain to upset it. The de- Not all aviation experts agree with in August. It will have considerably
\elopment of weapons in space or a McNamara that the XB-70 effort was longer range than the first Valkyrie,
positive defense against the ICBM largely wasted. North American, carrying five fuel tanks instead of four.
might be examples of the kind of tech- which built the Valkyrie, claims it The fifth tank, straddling the engine
nological advances that could destroy could modify the XB-70 within a year area, was sacrificed in the first B-70
any temporary balance in strategic into a flying testbed for a supersonic because of problems in mating the
forces. Research and development is, transport, providing space for nine wings and fuselage. This problem has
therefore, the cornerstone of national passengers and a four-man crew. An- been overcome in the second aircraft,
defense. It is vital that we bold the other alternative is to build a third adding 6,000 gallons to fuel load.
lead in military technology at what- XB-70 with substantially greater pas-
ever cost." senger capacity which NAA engineers

say could be flying by 1967, at least Bell's ducted-fan X-22 tri-service
two years before the first US proto- VTOL experimental aircraft is being

The government has wasted over a type SST. readied for flight tests beginning this
billion dollars on development of the The Air Force has requested funds fall after rollout ceremonies at Bell's
XB-70, according to Secretary of De- for more R&D flights after the current Niagara Falls, N. Y., plant late in May.
fense Robert S. McNamara. Total cost test program runs out next year. One Developed under Navy sponsorship,
of the Valkyrie project through Fiscal possible role is as mother plane for the X-22 was built to explore mechani-
Year 1966 will come to about $1.5 bil- the X-15. Carried by the Valkyrie to cal and aerodynamic characteristics
lion. About twenty percent of infor- 70,000 feet at Mach 3, the X-15 with of the dual-tandem, ducted-propeller,
mation acquired from its construction a ramjet engine might be able to reach V/STOL concept and to evaluate its
and flight tests, McNamara said, might orbital velocity, becoming the first military potential.
be useful in developing the US super- working prototype of an aerospace The circular ducts surrounding pro-
sonic transport, but he insists the US plane. pellers seven feet in diameter serve as
is learning more about Mach 3 flight The second XB-70, rolled out in lifting surfaces during level flight and
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CONTINUED

increase the static thrust of the pro- Next year, after manufacturer's flight
pellers, thus permitting use of smaller tests, the planes will go to Patuxent
and lighter propellers in relation to Naval Air Station for operational tests,
the aircraft's size and weight. Elevons with Army and Air Force participating.
mounted in the propeller slipstream
provide more responsive control during
hovering and transition than in other Development of the C-5A transport
V, STOL configurations. Surrounding is being pushed with all possible speed t4
the propellers with ducts also mini- because the Lockheed C-141 Star-
mizes danger to ground-crew person- Lifter is too small. This was brought
nel and protects propeller blades from out in Congress recently in a dialogue
foreign object damage. between Secretary McNamara and

The X-22 is 39.5 feet long and Sen. A. S. Mike Monroney of Oklahoma.
19.75 feet high. Span over the front Senator Monroney said the C-141
ducts is twenty-three feet and across needs a longer fuselage in order to
the rear ducts 39.25 feet. Maximum make full use of its weight-lifting ca-
takeoff weight in VTOL configuration pacity. At present, he said, it can carry
is 17,600 pounds, sufficient to carry its maximum payload only in heavy-
six passengers or 1,200 pounds of density cargo, such as ammunition. He
cargo plus the two-man crew. suggested adding eighteen feet to the

Power is supplied by four General fuselage length, "a nine-foot plug in
Electric T58-8D turboshaft engines front and a nine-foot plug in back, NASA test pilot Milton Thompson tries
rated at 1,250 shp each, intercon- that will give you the cubage you bout ockpi Norh op M2-F2liftng
nected through a system of shafts and need." aircraft which may return astronauts
gearboxes so that any one engine can Secretary McNamara said a pro- from orbiting spaceships. Thompson
turn all four propellers. Performance posal to redesign the C-141 had been earlier flew M2 plywood prototype.
specifications require that the X-22 be considered shortly after he came to
able to take off with one engine out the Pentagon in 1961. Studies showed cargo that can't be accommodated in
and cruise horizontally on two en- it could carry only fifty-five percent of the C-141.
gines. its structural capacity in palletized

For vertical takeoff, the four ducted cargo, he said. The whole aircraft
propellers are rotated to a position of "should have been designed differ- The latest of Paul Wilkinson's ency-
iinety degrees vertical thrust. On ently, with larger entrance ports and clopedic works on aircraft powerplants
reaching the desired cruising altitude, with cubic content that would utilize is now available. Aircraft Engines of
the pilot transitions to forward flight its full weight-carrying capability." the World, 1964/1965, the twenty-
by gradually rotating the ducts to hori- But tooling was already set up and first volume of the series, follows the
zontal thrust position. To land, the any change at that time would have pattern of previous editions and con-
pilot rotates the ducts to vertical thrust seriously delayed its introduction into tains detailed design information on
position and, hovering like a helicop- the inventory. Instead, he said, DoD the major gas turbine, piston, and
ter, gradually lowers the plane to the has decided to cut off C-141 produc- rocket powerplants in use in the
landing area. tion after equipping thirteen MATS world's aircraft. More than 254 pho-

The second of two X-22s in the groups, with C-5As to go to six more. tographs illustrate the volume, which
$27.5 million development program Until the C-5As are ready, MATS will may be purchased for $20 from Paul
will be rolled out late this summer. retain C-133s and C-124s to haul (Continued on page 31)

(46

Leroy Whitman, who edited fournal of the Ariied Forces Ken Ellingtont, center, AFA National Director aind newly
for thirty-five years before retiring last December, subse. appointed West Coast Manager of Aircraft Industries Asso-
quently serving as editorial consultant to AIR FORCE/SPACE ciation, talks with J. L. Atwood, Chairman and President of
DIGEST, receives Certificate of Appreciation from Air Force North American Aviation (see p. 40), at reception hosted
Secretary Eugene Zuckert for his military news writing. by H. L. (Bud) Keeler, left, AFA's West Coast Manager.
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AIR FORCE
ALMANAC

Air Force/Space Digest's 15th Annual reference volume of Air Force affairs for

AIR FORCE ALMANAC fourteen years.
Special articles by top Air Force leaders.

Including two special analyses. in depth The 1964 ALMANAC included pieces by
the Secretary and by the Chief of Staff of

"THE AIRPOWER LESSONS OF the Air Force.
WORLD WAR II" * Special reports on major USAF commands.

by DR. ROBERT F. FUTRELL, * Guide to Air Force Bases- a perennial
Aerospace Studies Institute, Air University favorite with Air Force and industry readers.

and Gallery of USAF Weapons - Bombers,

"INDUSTRY IN WORLD WAR II Fighters, Missiles, Helicopters, Trainers,
Cargo, Utility, and Experimental Aircraft,

- AN ASSESSMENT" with a description of each which includes

phis mention of the major contractors respon-
sible.

All the regular editorial features that have Analytical articles by the prize winning AIR
made the ALMANAC a year-round, desk-top FORCE/SPACE DIGEST editorial staff.

110,000 Circulation Guaranteed The September ALMANAC is a must for
advertisers who want to reach the world's most

15,000 Extra Copies important aerospace audience. With 15,000
extra circulation at regular advertising rates

The September ALMANAC issue is an im- and year-long reference life, the ALMANAC
portant event for readers and advertisers alike. is the greatest advertising value of the year.
In addition to the regular monthly circulation To reserve advertising space, or for additional
of AIR FORCE/SPACE DIGEST, at least 15,000 information, call or write:
extra copies of the September ALMANAC
issue will be distributed to various key groups AIR FOR CE/SPA CE DIGE T
. . . through the major Air Force Commands The Nation's Largest Aerospace Publication -
. . . to the top level government executives BPA Audited Circulation of 95,287

from all services and agencies attending AFA's ADVERTISING HEADQUARTERS

AEROSPACE DEVELOPMENT BRIEFINGS in 880 Third Avenue, New York, N. Y. 10022
Washington, D. C. in September ... to a spe- PLaza 2-0235
cial list of key men in DoD and NASA. Los Angeles * Chicago * Washington, D. C. * San Francisco
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AEROSPACE CONTINUED

H. Wilkinson, 5900 Kingswood Road,
NW, Washington, D. C. 20014.

A Memorial Fund has been estab-
lished in the name of Garrett W.
Wesselink, US Air Force General
Counsel, who died of a heart attack
June 3. The fund will be turned over
to Hope College, Holland, Mich., Mr.
Wesselink's alma mater, for establish-
ment of a memorial or scholarship in
his name. Contributions should be sent 0
to the Garrett W. Wesselink Memorial
Fund, c/o Office of the General Coun-
sel, US Air Force, Washington, D. C.

Snits & snails & puppy dog tails
US Air Force bomber and intercep-

tor crews are getting ready to test their
combat skills in competitions sched-
uled for late summer and early fall. He's a system. And if anybody wants to argue about

SAC will conduct its 1965 version that, they've got a battle on their hands. We've known for
of the "world series of bombing" at many, many years that a huge quantity of snits, a few
Fairchild AFB, Wash., September 12 snails and a couple of puppy dog tails will, naturally,
to 18. Forty-four SAC crews, one each result in a youthful system of terror, wholesale destruc-
from SAC B-47, B-52, and B-58 wings, tion, perversity, trickery and love. (We have a few words
will compete, along with four British of a kind about the opposing system being composed of
RAF entries. Each crew will fly two sugar and spice and everything nice, but that's not a
round-robin missions calling for pin- discussion we feel valid to our point here.)
point navigation and low-altitude sim- Despite all of this, the argument about what a
ulated bombing. system is and what a system isn't continues to rage

ADC will stage its biennial William unabated. Which leaves us at Hydro-Aire in a wild state
Tell meet at Tyndall AFB, Fla., Oc- of confusion. It would be silly of us to sit around telling
tober 1 through 9. Teams representing Vou what a system is. You see, without a definition,
Pacific Air Forces, US Air Forces in Hydro-Aire is not particularly sure whether it is a com-
Europe, the Alaskan Air Command, ponent firm, a sub-system firm or a system firm. For
Air National Guard, and ADC will fly instance, we say that we make the world's best braking
F-101 Voodoos, F-102 Delta Daggers, system for aircraft. But some people say that the air-
F-104 Starfighters, or F-106 Delta craft itself is the system which means that we make the
Darts. best braking sub-system for aircraft. Or does it? Then

The familiar Ryan Firebee jet tar- we also make a new air vane hydraulic servo control sys-
get drone will be joined this year by tem for an ordnance type missile. It includes a hydraulic
a new target, the Haynes supersonic piston type pump (driven by our own motor), fluid fil-
tow target, measuring eight feet long ters, relief valves, de-pressurizing valves, servo valves,
and only eight inches in diameter. It is dual piston actuators and accumulators. If this pump
towed behind a Voodoo at speeds up with its motor reacts to the air vane hydraulic servo
to Mach 1.5. control system, then, we suppose it is a pumping sub-

system. Or if the missile is the system, then air vane
hydraulic servo control is the sub-system and the pumpIf the USSR should come up with with its motor is a component. But, we've got them all

a plane to challenge the YF-12A's new this time. Hydro-Aire supplies a cooling system for
world speed record of 2,062 mph, the Apollo and Saturn C-V and LEM. We call them Liquid
US could apparently win it back easily Coolant Pump Assemblies. How's that for avoiding
with the SR-71. SAC crews operating the issue?
the SR-71 from Beale AFB, Calif., are Let's face it. Whatever you call a system, is all right
unofficially reported to be cruising at with us. The only real thing you have to be careful about
2,400 mph over transcontinental is, if you call it a system, then you must think of
ranges. Hydro-Aire as a systems firm. If you call it a component,

President Johnson said last July that we don't mind you thinking of Hydro-Aire as a compo-
the SR-71 is equipped with Pratt & nent firm. What it boils down to is: whatever you call us,Whitney J58 engines, which also spell the name right. And send the order.
power the YF-12A, but that the SR-71
is heavier and has longer range. If, as
reports indicate, the SR-71 can fly
substantially faster than the YF-12A, DIVISION OF
its engines are obviously more ad-
vanced than those in the interceptor - T vCRANE
version.-END 3000 Winona Avenue, Burbank, California
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In their May 9 parade in Moscow the Soviets cracked open )

the door on their long-range missile arsenal, which Y

appears to contain two solid-fueled ICBMs and a pair of

Polaris-type sub-launched weapons. These indicate-

on the surface, at least-an impressive capability in the

large, solid-rocket field. But shortly before the parade, US

Defense Secretary McNamara stated categorically that

the Russians have not been able to master the art of building

large, high-performance solid rockets. This, if true,

would give the US a vastly superior position in strategic

armaments. In the face of these apparent contradictions, it

behooves everyone interested in the US strategic-weapon

position to take a closer look at that May 9 parade . . .

By J. S. Butz, Jr.
TECHNICAL EDITOR, AIR FORCE/SPACE DIGEST

HE NEW SOVIETMISSIL-

Two-stage,liquid-fueled ICBM code-named Fassim was shown Red Army's version of the Jupiter). A single rocket engine of
for the first time last November and again in the May 9 approximately 400,000 pounds of thrust powers the first
parade. It is slightly larger than the US Atlas missile. Fassim stage of Fassim. Some Western observers believe that four
is in the same family of missiles as the Sandal-Shyster (the of these rockets, producing about 1.5 million pounds of
Soviet equivalent of the US Redstone) and the Skean (the thrust, power the first stage of the Vostok launch vehicle.
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Soviet ICBM, dubbed Big Brother by Western sources, was diameter motors, in the same class as the solid rockets
shown for the first time during May 9 parade in Red Square. employed in the first stage of the Titan Ill-C. Press re-
It has approximately the same diameter and length as the leases indicated Big Brother launched Vostok and Voskhod,
USAF's Titan II rocket. However, Big Brother apparently but this claim is highly suspect. A larger booster would
is a three-stage, solid-fuel missile which uses 120-inch- be needed to put into orbit those 10,000-pound vehicles.

N UNUSUAL opportunity to evaluate Soviet mis- has stated repeatedly, in congressional testimony and
sile hardware was presented to the free world this elsewhere, that the Russians have succeeded only in
spring. Russian news agencies have distributed building liquid-fueled ICBMs and that this gives the

unusually clear photographs (for them) of a series of US a major advantage. One of his most recent cate-
previously secret intercontinental and mid-range mis- gorical expressions of this view was in an interview
siles. with U.S. News & World Report published last April

Examination of these photographs leads to a number 12, less than a month before the May Day parade. He
of conclusions concerning Russian engineering and said, "They [the Soviets] have no solid-propellant stra-
manufacturing prowess and the present Soviet stra- tegic ballistic missiles, for example. If our force were
tegic military posture. Some of these conclusions are all liquid-propellant missiles, we'd feel severely handi-
disturbingly at odds with the situation as reported by capped."
top Department of Defense officials. Briefly the major * In the course of a massive and continuing effort to
conclusions are: modernize its rocket forces since World War II, the

* The Soviet Union is intensely interested in large Soviet Union has apparently followed the US pattern
solid-rocket development and has been for many years. and has developed a large number of different missiles.
The success of the Soviet effort was demonstrated by In various parades of military might, the USSR has
parading two solid-fueled ICBMs on May 9 in Moscow. shown:
It was the initial showing for both. One is about the * Three intercontinental-range missiles, two solid
size of Minuteman I. The other closely approximates fueled and one liquid fueled;
an ICBM that could be built from Titan Ill-type, 120- * One Jupiter-size,liquid-fueled, intermediate-range
inch-diameter, solid rockets, which has been mentioned missile;
as a possibility for future development in the US. This * One liquid-fueled rocket in the Redstone class;
rocket, code-named Big Brother, is about 100 feet long, * Two heavy, solid-fueled, intermediate-range mis-
ten feet in diameter, and should have "several times" siles on tracked carriages in the mobile mid-range bal-
the weight-lifting capacity of Minuteman II, according listic missle (MMRBM) class. This missile has been
to US experts who have discussed solid-fueled ICBMs bypassed for development in the US even though
in the 120-inch class. strongly recommended by the Joint Chiefs.

* Exhibition of these missiles raises serious ques- In addition, the Soviets have shown two solid-fueled
tions about Secretary of Defense Robert S. McNamara's naval missiles, one of which resembles the earlier
evaluation of Soviet strategic might. Mr. McNamara (Continued on following page)
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Polaris configurations, and more than a dozen types of fusion over Soviet capabilities is as great today as it
heavy antiaircraft and battlefield missiles, all highly was before the photographs were made available.
mobile. Even those readers of US and European newspapers

* More surprises are coming in Soviet rocketry. No and periodicals who are rocket experts are faced with
rocket yet shown is capable of launching the heavy an almost impossible job in evaluating the new Soviet
10,000- to 15,000-pound Vostok and Voskhod vehicles hardware. Published reports have been contradictory
which the Soviets have placed into orbit. The largest in key respects.
of these rockets shown to date, the Big Brother and This is a deplorable situation. More information must
Fassim, would need considerable modification in the become available on the vital areas of advanced tech-
form of strap-on solids or other thrust up-rating, to nology and strategic armaments. Secretary McNamara
accelerate such large payloads to orbital speeds. At himself states that strategic nuclear superiority is the
least one launch vehicle considerably larger than any "absolute foundation" upon which all our military
shown has yet to be revealed by the Soviets. effectiveness rests. But it is not enough to say bluntly

Unfortunately, there is no wide agreement on these and without elaboration, as he did in the U.S. News -
conclusions. The Soviets lifted their curtain of secrecy World Report interview, that our quantitative superi-
briefly, but the significance of the newly revealed sys- ority in strategic weapons is three or four to one, and
tems has been obscured in a heavy fog of disagreement that in qualitative terms our superiority "far exceeds
among Western press and official observers. The con- three or four to one."

The recent revelations in Soviet missilry raise the
most basic doubts regarding such views. There are
positive indications of a far more sophisticated Russian
technology than has been conceded by US officials.
If these indications are correct it would seem foolhardy
to contend that the US has clearly outclassed Soviet
Russia strategically, and will hold this lead for the
foreseeable future because, as Mr. McNamara puts it.
"There is no indication they are catching up or plan-
ning to catch up . .. there is no indication they are in
a race at this time."

The newly revealed Soviet hardware definitely is
worthy of more than cursory comment. If it truly sig-
nals US-Soviet parity in the design and manufacture
of long-range military rockets, this fact is as important
to the United States as what is going on in Vietnam or
the Dominican Republic.

Obviously no observer can say with certainty just
how good these missiles are. Photographs can't tell you
what kind of propellant they burn, how much their
cases weigh, how light and sturdy their nozzles are.
and other key information. Such vital estimates must
be made against a background of knowledge about the
course of Western rocket development and by com-
paring major features of the Soviet missiles with known
US hardware.

However, some pieces of this Soviet missile evalua-
tion puzzle involve unclassified information-for in-
stance, the heavy Soviet orbital payloads whose weights
have been verified by US and English tracking stations.
Another unclassified clue to Russian technical capa-
bility is the fact that their spacecraft often have had
nearly identical orbits. This has led many Western
observers to believe that in the difficult field of building
guidance equipment the Soviets are in the same league
with the United States.

Many parts of the puzzle can never be fitted together
without a new approach to the release of information.

Little Sister, above, is judged by most Western observers to For example, it has been widely published that the US
have approximately the same performance capabilities as has large radar sets near the Soviet borders and in thethe USAF ICBM Minuteman I. However, Secretary of De-
fense McNamara, on several occasions, has categorically Pacific, which can track Soviet missiles during launch
denied the existence of Soviet solid-fueled strategic ballistic as well as during reentry. Such radar could easily tell
missiles. If the Little Sister isnotahoax,and if the con- a solid-fueled ICBM from one using liquid rockets be-figurations transported in the May 9parade are not fakes,
then the US has suffered a major intelligence defeat. cause the solid vehicle would have to accelerate much
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Long-range, solid-propellant

naval missile, code-named

Serb, is the second generation

of submarine-launched

ballistic missiles to be shown

by Soviets. It resembles the

first two versions of our

Polaris. If the Serb has a

range of 1,000 miles and a

high accuracy, it has to make

extensive use of advanced

solid-rocket technology, in-

cluding aluminized propel-
lants, lightweight cases and

nozzles, highly accurate

guidance systems and steering
mechanisms, and precise

thrust termination. In many

respects achieving high per-

formance is more difficult

in such small missiles than in

large solid rockets.

more rapidly or its range/payload efficiency would provided a "higher solids loading" which, in rocket-
quickly drop. At least, this is the pattern revealed by engineer terms, means it had increased density and
US development. burned hotter. All three of these improvements are

Quite naturally, the US government has been ex- important and they have made aluminized propellants
tremely close-mouthed about such tracking facilities a key element in the development of Minuteman and
and other capabilities for gathering intelligence data. Polaris.
However, Mr. McNamara must be considering the in- Perhaps the most important point about aluminized
put from such facilities when he says flatly that the propellants in the context of this article is that they
Soviets "have no solid-propellant strategic ballistic mis- have never really been a secret. Their acceptance came
siles." Maybe the whole May 9 parade was an elabo- rather gradually and was accompanied by extensive
rate Potemkin Village hoax. reporting in open technical literature on theoretical

A very real counter to this hoax idea are the many and experimental studies. Their worth was first proved
Soviet space accomplishments, which are verifiable, and in the US strategic weapon program. Experience there
Mr. McNamara's own assertion that the Russians have reinforced the contention of solid-rocket experts that
developed the capability to destroy the US, presumably aluminized propellants made it practical to build very
with obsolete, liquid-fueled rockets that are overweight large, very reliable, stable combustion, solid motors
by modern standards. which could nearly match liquids in payload-carrying

The final question here concerns the difficulty of capacity.
building solid-propellant rockets. Certainly, the US has It is well known that, with the exception of the
enjoyed great success in developing advanced solid- Minuteman and Polaris programs, the US has been ex-
fuel motors. The Minuteman and Polaris systems, ceedingly slow in putting the "light-metal additive"
which are to be the backbone of our strategic might propellant technology to work. At least three years of
for the indefinite future, have been built on this tech- hard selling were required to get a large solid-rocket
nology. program going in the form of the 120-inch-diameter

Very briefly, our advanced solids technology can be segmented motors slated for operational duty on the
said to date from 1957-1958. At that time it became Titan III, and the 156-inch-diameter and 260-inch-
clear there were major performance improvements to diameter experimental motors being developed under
be had by suspending very small flakes of aluminum joint NASA-DoD cognizance. Several 156-inch motors
and other light metals throughout a charge of elas- have been fired successfully and, with the exception of
tomeric rubberlike petroleum fuel and ammonium a 260-inch motor case fabrication problem, the program
perchlorate oxidizer, which has been in wide use around is on schedule. It appears that two 260-inch motors
the world as a solid-rocket propellant. This aluminized will be fired before the end of the year.
propellant increased specific impulse fifteen to twenty Other critical problems in solid-rocket construction
percent, it suppressed combustion instability, and it (Continued on following page)

AIR FORCE Maaazine * July 1965 35



THE NEW SOVIET MISSILES

involve the case, nozzle, thrust vector control for steer- government officials. In general, Western response to
ing, and precise thrust termination for trajectory con- this new opportunity to inspect Soviet hardware has
trol. In case construction, the US has moved on from been limited to straight reporting of Soviet announce-
the type of steel proven through years of use in aircraft ments. The Pentagon has not commented on the quality
construction to high-strength steels with nearly twice of the Russian missiles.
the strength-to-weight ratio, and to even lighter cases On a more technical level, the aerospace trade maga-
made of materials such as titanium and glass fiber. zines in the United States and Europe made contra-
Acceptable nozzles with three basic types of cooling- dictory estimates, not only of the technical excellence,
heat sink, gas film, and internal reservoir cooling-have but also of the basic mode of operation and the pur-
been developed. A rather broad group of high-tem- pose of the newly revealed Soviet hardware. For ex-
perature materials suitable for the nozzle lining have ample, one US aviation and space technology magazine
been developed. Successful thrust vector control sys- described the missile code-named Fassim (page 32),
tems have been built using gimbaled nozzles and the first as a solid-propellant ICBM and then went on to
injection of high-pressure liquids into the nozzle flow. call it a "storable-cryogenic-propellant" missile in suc-
Terminating thrust precisely, with blow-out ports on ceeding weeks.
the forward end of a motor, has become commonplace. This same magazine called Big Brother (page 33) a

In short, the US has developed all of the elements liquid-fueled rocket and refuted Soviet press releases
of advanced solid-motor technology without a real stating it was solid fueled. The main basis for this
hitch. And there can be no doubt that the US program refutation was given as the lightweight construction
has moved at an artificially slow pace. Few people in of the Big Brother's transport trailer, which had only
the rocket business would argue that this country two axles and eight wheels. The magazine stated
couldn't have large solid rockets, of 120-inch diameter that the trailer "appeared too light to carry a solid-
or bigger, in large-scale operation today if it had chosen propellant missile of this class." The immediate ques-
to do so. Large solid rockets are easier to build in many tion raised by such an analysis is whether or not the
respects than those of Minuteman size. For example, Soviets normally truck large, solid-propellant rockets
the critical nozzle heating problems are significantly loaded with propellant through crowded city streets, at
reduced. speeds up to fifteen mph on trailers that obviously do

Looking over the requirements for developing large not have special shock-absorbing mechanisms. Cer-
solid rockets, it is difficult to point to any part of the tainly the US does not transport loaded Minuteman
problem that the Russians could not have mastered if and Polaris missiles in such a fashion.
they had chosen to try. And, considering the slow pace In another paragraph, the magazine also raised the
of the US program, it certainly appears possible for the possibility of Big Brother's being a fraud. It said some
Russians to be ahead in this field, at least in the size of Western observers doubted that the open truss struc-
operational vehicles. ture connecting the stages could "stand bending

As mentioned previously, this sort of analysis has moments in pitch-over." Another point given in sup-
not been explored by most press commentators and port of this view was the jury-rigged appearance of

Soviets say that a major anti-ICBM
rocket is transported in this
container and also fired from it.
If the Russians are making true
progress in the difficult field of
anti-ICBM development, they are
mastering the art of building
high-acceleration rockets and manu-
facturing fast-burning propellants,
which are closely akin to explo-
sives. Correspondents in Moscow
have seen Soviet movies purporting
to show the firing of these weapons.

-Sovfoto
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the Big Brother trailer with a welded tube extension II, which is 103 feet long and is ten feet in diameter.
on its girder-type body. Most probably Big Brother is strictly an unmanned

An authoritative English aviation weekly did not military rocket weighing more than 400,000 pounds
express doubts of Russian statements that Big Brother with around one million pounds of thrust in the first
was the rocket that had launched the Vostok and Vosk- stage. Photographs show it to have three powered
hod spacecrafts. Most US publications took about the stages giving strong indication that solid fuel is being
same position on this question. But the assertion is used. Efficiency of liquid propellants is higher, and
highly questionable, for Big Brother is in the size two stages are optimum for ICBN and orbital space-
class of the Titan II missile, about 100 feet long and launcher roles. If Big Brother had three liquid-fueled
ten feet in diameter. The Titan II, which is generally stages, it probably would be a very old vehicle burning
regarded as being the most advanced operational US obsolete propellants.
liquid-fueled rocket, can just put the Gemini space- First-stage motor has four nozzles to shorten stage
craft into orbit, and it weighs less than 8,000 pounds. length and ease high-temperature design problems.
If Big Brother can launch 10,000-pound vehicles such This follows US practice as used in Minuteman and
as the Vostok and Voskhod into low earth orbit, Soviet Polaris, and Soviet techniques as revealed by Little
rocketry would be quite advanced over the US state Sister.
of the art, and this fact would deserve explicit report- Second-stage motor has same diameter as first stage,
ing and wide circulation. using a single nozzle with very large exit diameter to

In addition, the English magazine also said Big improve performance at high altitudes. Major per-
Brother's first stage "reportedly" was powered by four formance gains for Minuteman II (which Mr. Mc-
liquid-fueled, K-102 engines, each producing a take- Namara says is four to eight times more effective than
off thrust of 300,000 pounds. This would be 1.2 million Minuteman I) are achieved by similar design, enlarg-
pounds total, nearly three times the first-stage thrust ing the second-stage motor to the same diameter as the
of the Titan II. Since Big Brother must be about the first stage and replacing the older four-unit nozzle
same weight as Titan II, assuming the Soviet missile with a single nozzle. This second-stage configuration
actually is liquid fueled, Big Brother's acceleration of Big Brother is regarded by some observers as a
during launch would have to be nearly three times significant clue to Soviet state of the art. The length of
that of the Titan II, a remote possibility for any its nozzle, for instance, is quite short and its diameter
booster used to launch a manned vehicle. quite large, possibly indicating that it is of the expan-

Quite different views were voiced by the expert sion-deflection, or inverse-plug, type. In the US, such
observers who were interviewed for this article. This nozzles are considered to be quite advanced for, by
evidence, plus data on US rockets which most closely shortening the nozzle length, they allow the designer
approximate the Soviet missiles and known data on to increase the length of the combustion chamber and
Soviet missiles, is digested below. to get more propellant into a stage of a given length.

Big Brother-100-110 feet long. About ten feet in Open truss, interstage structure appears to be heavy
diameter. Compares most closely in size to US Titan (Continued on following page)

Most important improvement
in the US Minuteman ICBM
system is shown here. The
Aerojet-General motor on the
left powers the second stage

of Minuteman II. It is about

six feet in diameter, the same as

the Minuteman first stage, and

replaces the much smaller,
four-nozzle motor at right, used

on Minuteman I. Secretary
McNamara says this new motor
makes Minuteman II four to

eight times more effective than

Minuteman I. Some US ob-

servers believe the Big Brother
second stage reflects a state

of the art in the Minuteman
AI class.
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submerged appearance of the second-stage nozzle and
the monolithic design of the first stage. The one-piece
case should be considerably lighter than the segmented
case with its heavy joints, such as is used on the Titan
III-C, 120-inch motors, which were designed to power
launch vehicles of a variety of weights and were not
optimized for one specific mission.

As far as the upper-stage propellants go, the Soviets
are known to have conducted basic research on the
use of beryllium rather than aluminum particles as a
high-energy fuel additive. These beryllium propellants
have been successfully developed in the US and are
important features of the most advanced military
rockets.

Little Sister-About sixty feet long and six feet in
A major new Soviet weapon in the mobile mid-range bal-
listic missile (MMRBM) class was shown for first timei diameter. Compares most closely with USAF's Min-
the May 9 parade in Moscow. US Joint Chiefs have given uteman I, which is about fifty-six feet long and six feet
high priority to the development of such a mobile weapon in diameter (see photograph, page 34). This ICBM
snitable for supplementing aircraft in strikes deep in the
eney's reararar asuonpapmodern battlefield. Thiswheeled probably is an early relative of Big Brother, and is
carriage is superior to a tracked vehicle, in the opinion of around three years old.
many US observers. This missile has code name Shaddock. Fassim - Two-stage, liquid-fueled ICBM about

eighty-five feet long with a first stage eleven to twelve
feet in diameter. Total weight is around 275,000

enough to bear flight loads. It is simple and would pounds. The single first-stage engine delivers in the
allow "fire-in-the-hole" staging of the type used on neighborhood of 400,000 pounds thrust, uses "jetavator"
Titan II, whereby the second stage is ignited before type paddles in the exhaust stream for thrust vector
the first stage drops off. In this case, neither the first control. This vehicle and its powerplant are a direct
nor second stages appears to have blow-out plugs on outgrowth of the Sandal-Shyster and Skean develop-
their forward ends to allow a reversal of thrust just ment work. Probably four of the first-stage Fassim
prior to burnout. Probably staging is accomplished engines have been clustered to produce about 1.5
simply by igniting the stage ahead. Elimination of the million pounds of thrust in the first stage of the Vostok
blow-out plugs would save a little weight. and Voskhod launch vehicle, which has not yet been

The large third stage presents many interesting shown by the Soviets.
possibilities for speculation in a period when US mili- The closest US equivalent of Fassim is the one-and-
tary rocket designers are concentrating on developing one-half-stage Atlas booster, which is eighty-two feet
"shotgun" effects with multiple warheads and sophisti- long, ten feet in diameter, weighs 269,000 pounds, and
cated penetration aids to fool ballistic missile defenses. has a thrust of 389,000 pounds from three engines.
The large volume available on this stage gives one
Big Brother the potential of striking simultaneously
several major targets scattered across an entire con-
tinent.

In pursuing the numbers game type of strategic
analysis, one must consider the fact that, by conserva-
tive estimate, one ten-foot-diameter solid-fueled ICBM
can carry three to four times the payload of a six-foot-
diameter solid-fueled ICBM. That is, one Big Brother,
if it is near the US state of the art, can do the work
of at least three to four Minuteman lIs. For example,
it could be highly misleading to draw a comfortable
conclusion from a report stating that the US had four
times the strength of the USSR in strategic weapons
because we had 800 Minutemen and they had only
200 operational ICBMs. If these 200 Soviet ICBMs
were Big Brother types, equipped with multiple war-
heads, the two forces would be essentially equal in
military effectiveness. n

Actual payload/range performance of any ICBM Iron Maiden was the code name given to this Russian MM-
iscriticallydependentuponthespecificimpulseofthe RBM. Itapparently is raised by hydraulic jacks mountedonis citiall &peden upn th spcifc imuls ofthe the tracked carrier to a vertical position for firing. The
upper-stage propellants and the propellant loading cover houses a temperature-control system and an elaborate
fraction, or lightness, of the inert parts of all stages. shock-absorbing system to protect the missile during trans-

On~g~rthethenlyluetoecelencintese port in tie field. The Iron Maiden and Shaddock (top ofOn Big Brother the only clues to excellence in these e are th Ilatestin alargefamilyofbattlefield missiles
departments are the relatively short length and semi- that make the Red Army the best equipped in the world.
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Skean-An IRBM-class vehicle which probably can increasing performance capability. The Russian engi-
carry a heavy warhead more than 2,500 miles. It is neering-industrial community has had an ample num-
about eighty-five feet in length, with a diameter of ber of projects with which to gain experience. They
around nine feet and a launch weight in the neighbor- have given a good account of themselves in the space
hood of 180,000 pounds. This rocket is somewhat race and the strategic missile race. There is no apparent
heavier than US IRBMs, the Thor and Jupiter, both reason for believing that this engineering-industrial
of which weighed 110,000 pounds and were powered community has to fake its position by showing false
by 150,000-pound-thrust engines. The Jupiter, for hardware in a Potemkin Village-type parade. There is
example, was sixty feet long and nine feet in diameter. no apparent reason for believing that this community

The Skean engine apparently is in the 250,000- is not capable of competing favorably on the newest
pound-thrust class and uses "jetavators" for steering. frontiers of rocketry, including the development of

Sandal-Shyster-The Sandal is a Redstone-class multiple warheads, maneuverable warheads, decoy
rocket, which also has been produced in an up-rated warheads, and the like as well as the development of
configuration called the Shyster. Sandal is about vehicles which can take man to the surface of the
seventy-five feet long with a diameter of something moon.
over six feet. It weighs around 80,000 pounds and is Third, solid-propellant rocketry is playing a major
powered by a 110,000-pound-thrust engine. The Red- role in current Soviet operations and in their future
stone, by comparison, is seventy feet long, a little under plans. Judging from the favorable experience of US
six feet in diameter, weighs 61,000 pounds, and is industry in developing large solids, and the appear-
powered by a 78,000-pound-thrust rocket. ance of 120-inch Soviet motors, it is certainly possible,

The Sandal dates from about 1950, and it probably if not probable, that much larger solid rockets are
can propel a heavy warhead nearly 1,000 miles. This available in Russia.
would be about equal to Redstone performance, which Fourth, US intelligence has suffered a major failure
always was heavily understated in US Army fact sheets. if the Soviet missiles in the May 9 parade were not

A number of other relatively long-range missiles fake. The top levels of the Defense Department have
paraded by the Soviets are shown in the accompanying been operating on the assumption that the US is in an
photographs. In addition, the Red Army is equipped extremely favorable strategic military position, primari-
with by far the widest variety of battlefield tactical ly because we are said to have a monopoly on large
missiles of any army. solid rockets.

Even the most cursory review of the known elements If an assumption of such basic importance has
of this arsenal lead inevitably to four basic conclu- proven to be absolutely incorrect, many other intelli-
sions: gence estimates and other assumptions of US superior-

First, the development of rockets has received a ity undoubtedly would become suspect. An early
high priority continuously in the Soviet Union for review of US intelligence and military planning opera-
twenty years, since the end of World War II. tions by both the Congress and the Administration

Second, the Soviet effort has been broadly based definitely is in order if the Soviets are operating large
and produced several generations of vehicles with solid rockets.-END

* Some of the older rockets in
the May 9 parade are shown
left. The Skean (foreground)
is an IRBM weapon, somewhat
larger than the US Jupiter and
Thor. The four rockets in the
background are of the class
code-named Sandal-Shyster.
They closely approximate the
US Redstone. Fassim, Skean,
and Sandal-Shyster apparently
are powered by the same basic
engine design, which was in-
itiated more than fifteen years
ago and has been up-rated

I several times.

-S foto
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The space program, with President Johnson's backing, is attaining an air

of permanence, and there is no sign of significant cutback in defense as

some have predicted. The government-industry partnership, which has brought

us this far, has changed somewhat in the process but looks as though it

will be enduring. It must be protected by both partners. Government

must remember that the free-enterprise system is still the best method of

finding solutions to problems and work to keep competition alive. And

industry must keep in mind that government is its customer and treat it as

such while maintaining independence . . .

Prcsidert, North

Am vi Defining the

Tl E President of the United States has laid down level of defense procurement to maintain a strong

a clear-cut space program for many years ahead. national posture in the so-called cold war. Suggestions

In his report to Congress on United States Aero- as to the impermanence of this defense program have

nautics and Space Activities in 1964, he said: "We ex- so far proven wrong. Today the space program is added

pect to explore the moon, not just visit it or photograph to this defense program; the United States government

it. We plan to explore and chart planets as well. We and industry are partners in planning and carrying out

shall expand our earth laboratories into space labora- the most massive joint peacetime effort in their history.

tories and extend our national strength into the space The apparent permanency of this massive joint pro-

dimension." gram brings up pressing questions of political and

While there has been a general presumption that the economic philosophy. Reconciling the American prin-

space effort will not end with the moon, and although ciple of private enterprise with the requirements of our

the National Aeronautics and Space Administration national defense and space programs has become one

has already begun the unmanned probe of the planets, of the major-though least-publicized-issues of our

we have not heretofore had from the President of the time. The question is, can a large portion of American

United States such a clear-cut declaration of our long- industry depend for its major market on a single cus-

range space objectives. For this reason, President John- tomer-the United States government-without losing

son's statement may be comparable in importance to its independence?

President Kennedy's original summons to the moon The solution to this question is up to industry fully

voyage four years ago. This public affirmation of the as much as to government.

plans upon which NASA is already well launched helps Consider briefly the specific American principle at

to certify the permanence of the United States space issue. To us the concept of liberty has always included

commitment. We begin to be assured that the United the right to make our living in any honest endeavor of

States space program will be a continuing and integral our choice, to own property, and to enter the market-

part of the national purpose and the national economy. place with labor, services, or goods to be sold for pri-

It is to be noted that this commitment is made in vate gain.

the face of Soviet ambiguity as to its lunar plans. Less In pursuit of these freedoms, and within a framework

and less, the United States space program hinges upon of law and order, we have built a dynamic economy

a so-called race with the Soviet Union. More and more, unequaled in the history of the world. To maintain its

it draws sustenance from our own well-based space vitality we have tried-not always successfully-to

objectives. limit the government's role to that of umpire. This

This joint space effort supplements the major peace- governmental role has been especially useful in helping

time partnership program between government and to maintain the very life and breath of free enterprise

industry in the national defense effort. While this effort -namely, competition and opportunity.

has been continuous through our history, its scale has This same limitation of roles between business and

fluctuated enormously in response to prevailing con- government can be applied to preserve the aerospace

ditions of war or peace. Since the Korean War, how- industry's integrity in its close working relationship

ever, nationalpolicy has called for a continuing high with the government. On the one hand, industry is the



lovernment-Industry Relationshi,
By J. L. Atwood

principal performer of research, development, and pro- industry, there is the opportunity to provide many
duction work, although it is strongly supplemented in technical choices to any given problem through com-
the research field by universities and certain other non- petitive proposals. For government, the accumulation of
profit organizations. On the other hand, while govern- knowledge through these same proposals and through
ment serves as the umpire-so to speak-of this pri- contract performance affords the best possible visibility
vate activity, its ability to judge effectively depends from which to judge between competitive solutions.
upon the vast body of knowledge it derives from that If, hypothetically, there were only one industrial
same private activity. This knowledge comes not only contractor as there is now only one customer, neither
from technical advances in research-and-development of these advantages would exist. But the individual
programs, but also from company proposals for new work of many thousands of companies constitutes im-
business. measurable strength both for the industry and the

In fact, it is in competitive proposals that innovation government.
often makes its appearance, and this innovation repre- Therefore, while every contractor goes through the
sents an asset to the government even if it is not fol- disappointment of creating something that does not
lowed by a contract. Moreover, some of the most valu- strike a ready response, he must recognize that the
able data available to the government come from customer-with limited funds available-is constantly
unsolicited proposals, which contain creative ideas that choosing between many innovations of which the single
might not otherwise find their way into the govern- contractor is unaware.
ment's fund of knowledge. A significant percentage of And this accumulation of information and invention
industry proposals to the government for new business -applied or not-represents a corpus of technical
are unsolicited, and there are a number of additional knowledge that uniquely qualifies the customer-as no
concepts, discussed informally, that lead to solicited, single participant could be qualified-to judge the
competitive proposals. While only a fraction of these competitive entries.
proposals are successful from an individual company's In any discussion on the division of roles between
standpoint, each of them adds technical data-often of government and industry in this country, one must
considerable importance-to the government's reser- reckon with the impressive technical achievements of
voir of knowledge. the Soviets in weaponry and in space. Without dis-

In turn, the government is able to stand on this counting these achievements, we may note that the
eminence of understanding and gain a visibility that more autocratic the government, the more short-term
would otherwise be impossible, and which no single efficiency it can apparently achieve and the shorter the
contributor could ever attain. This visibility is used in lead time of its priority programs. However, without
planning defense and space needs, determining spe- the alternate approaches possible in a competitive sys-
cific requirements, choosing between the manifold re- tem, the solutions are often less than optimum; this
sponses to those requirements, and monitoring the shortcoming has shown up rather pointedly in the lag-
progress of defense and space programs. ging Soviet record in planetary shots to date. I believe

These twin roles of government and industry, there- that, in the over-all space program, our own approach
fore, have at least two interlocking advantages. For (Continued on following page)
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will surpass that of the Soviets; the recent Gemini and kind of Polaris submarine, any more than it can afford
Ranger missions lend support to the conjecture that to develop more than one means of putting the first
we have already closed the gap substantially. In the men on the moon.
long term, a government truly representative of the For all these reasons, the government's interest in
people, and a government-industry system yielding the the day-to-day work of the contractors-as against re-
best of many choices, must in the end prevail. We all viewing only the results-has dramatically increased.
know, from the relatively low percentage of company Industry should recognize this legitimate interest.
proposals that win competitions, that no one organiza- Accompanying the rise of R&D, for example, has
tion can have a monopoly on the best approach to any- been a whole family of contract types. Since the fixed-
thing. Superior strength must accrue to the system in price contract and its inherent profit incentives were
which the judge is not one of the participants, and is, not readily applied to research and development, the
therefore, free to choose impartially from rival solu- new contract types provided other incentives-still
tions, unhampered by any enchantment he might other- making the most of the competitive and profit motiva-
wise have with a solution of his own. tions characteristic of private enterprise. This process

If the government's most effective role is that of of contract refinement continues-nourished by further
umpire or judge, the next question is, how far should suggestions from both government and industry.
it go in overseeing the participants? Another milestone in the evolving relationship be-

Let us begin by considering the government's basic tween government and industry is the establishment
of weapon system contracting. With the need for closer
integration of subsystems at the design and develop-
ment stage, the day-to-day management of system de-
velopment is usually delegated to a prime contractor
or to several associate prime contractors. It is difficult
to see how many of the systems developed in the last
decade could have emerged with optimum perform-
ance without use of this management device.

More recently, the Defense Department has devel-
oped a system of contractor evaluation, largely for the
purpose of rewarding efficiency and penalizing in-
efficiency in future competitions. While these require-
ments may sometimes seem onerous, it is difficult to
criticize the intent of a system to recognize merit and
stimulate maximum performance.

Industry can well take note that many, if not most,
of these attempts to clarify the government-industry
relationship were designed to strengthen that relation-

The US competitive system permits more alternatives than ship, not destroy it. There is an enormous difference
an autocratic system. The Gemini-Titan II shown in Martin between the two intentions, and while we should wel-
Company plant is a good example. Many companies com-
peted for various components to provide successful vehicle. come sincere efforts to improve the system, we are

more than justified in resisting government restrictions
obligations. In the fields of national defense and space that are unnecessary in carrying out its legitimate
activity, it is charged with carrying out the policies duties. In this close relationship between government
and the objectives of the American people. More spe- and industry, the traditional role of umpire still serves
cifically, the Department of Defense and NASA must as a valid yardstick in measuring the government's
procure the best possible systems and equipment at prerogatives.
the lowest possible cost, and often in the shortest pos- It should be noted at this point that there is prece-
sible time. dent for a far different government role in defense

In a day when technological advance was relatively procurement. Almost from the beginning of the repub-
slow and new procurement was accomplished largely lie, federal arsenals were established for the manu-
through shelf items and fixed-price contracts, govern- facture of muskets and ammunition. Then and now.
ment surveillance was largely limited to judging the the Navy has made many of its own ships as well as
performance of end items. The nation could generally ordnance. Generally, such government manufacture
afford two or three models by different manufacturers has involved the production of similar items over many
to fulfill the same function, and could then pick the years, with little need for new development. It is at
best of these for follow-on production. the point where defense equipment requires innova-

But with the steep acceleration of technology in the tion that arsenal manufacture becomes questionable.
past fifteen years, new weapon and space systems have Such innovation is best accomplished when there is a
required such technical advances that research and choice of alternate solutions. When the umpire is also
development have constituted the major element in one of the players, his judgment may become less thai
aerospace sales. And all of the nation's hopes have been objective.
riding on only one model for each particular function. Historically, attempts at government manufacture of
The nation cannot afford to develop more than one (Continued on page 45)
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SOME OF OUR PRODUCTS NEVER GET OFFTHE GROUND

They aren't supposed to.UaLike this helmet means to save lives by doing away with hand
mounted radio receiver for field communications, signals or shouted commands. Fighting men are
Or its companion miniature transmitter.UaThe able to react to orders instantly-regardless of
U. S. Army Electronics Research and Develop- their field positions, the size of their units, or the
ment Laboratories, Ft. Monmouth, combat conditions surrounding them.
New Jersey, have contracted for these ")E C U Delco Radio goes wherever miniature
new all-transistor units for service test '-- portable communication systems can
use. For the first time, communica- ~'A~~fIhelp solve aproblem.E Perhaps we can
tions travel with the squad, lighten the 1 i~ILI~/help solve yours. Forward your speci-
load that soldiers must take into battle, fications to Delco Radio, Military Re-
and-in many cases-provide the quirements Department, Kokomo, Ind.

DivisionotGeneralMotorsKokomo.Indiana



Announcing...
The first All-Cargo Jet Freighter services
ever to circle the earth.
And only one airline's big enough for the job.

Now, a new, Round-the-World All-Cargo Jet Freighter HL*

service adds still another dimension to Pan Am's
vast global network. . .

Pan Am's Round-the-World All-Cargo Jet Freighters BOSTO~t BANGKOK

fly both east- and westbound from the U. S., linking

strategic population centers world-wide with .
virtually every city in the world.

Pan Am's Boeing 321-C All-Cargo Jet Freighters 4w
supplement CRAF capability. Jet-AirPak handling
compatible with Air Force 463Lloading system. tEastbound only. *Westbound only.

Service effective Juy ist. WORLD'S LARGEST AIR CARGO CARRIER
WORLD'S MOST EXPERIENCED AIRLINE



DEFINING THE GOVERNMENT-INDUSTRY RELATIONSHIP CONTINUED

military aircraft have either been sporadic or have judgment to quantitative analysis. At the same time
gradually given way to private manufacture. we have looked for new ways to encourage what has

The point to be drawn is that private manufacture always been the real basis for quality-pride of work-
of defense and space systems and equipment must be manship on the part of each individual employee.
earned by superior performance. It does not fall to * In managing our programs, we should come to
American industry as a divine right. We may not ex- the realization that success is measured not alone in
pect to be mere order-takers from a generous Uncle achieving the required performance levels, but also in
Sam. And while we believe strongly in private enter- the manner in which we meet cost and schedule esti-
prise as a keystone of the American economy, it does mates. While recognizing that research-and-develop-
not occupy this position just because we say it does. ment work can never be priced and scheduled with
Rather, it has won this position by past performance. the precision of volume production work, it is time for

us to acknowledge that weapon and space system con-
tracting is no longer in its infancy. We have gained a
vast working experience with our customers and with
each other as contractor and subcontractor; together
we have invented and applied advanced tools for man-
agement visibility and decision; we have developed
and are still perfecting managerial techniques to match
the complex technical and logistics tasks we face.

In all of these areas, it is a tribute to industry that
great improvements have already been made. Yet few
of us would assert that no more possibilities for im-
provement remain.

Let us remember that the two-sided relationship be-
pshr 4,tween industry and government is really one between

supplier and customer. In such a relationship, it is the
A1, customer who has the most influence. Maintaining this

Attempts at government manufacture of aircraft have been relationship depends upon continual proof that private
unsuccessful. Many innovations in North American's B-70, industry is a better source in providing defense and
abovetmaynot hav been attempted hadthe government space systems than a government-owned industry.tried tobe the manufacturer, thereby stifling competition. saegvrmn-we

The customer, both civilian and military, is not gen-
It can maintain this position by continuing that per- erally hostile to private industry, but neither is it
formance. permanently committed in this field if the performance

What is more, today the demands upon our perform- does not meet its needs. In short, we of industry can
ance have multiplied manyfold over those that pre- never be content to rest our case on economic doctrine.
vailed when the national policy of private aircraft We must continually prove and re-prove our mettle
manufacture was established. Soaring performance re- through performance and results.
quirements have put a premium on technical capabili- Thus, to the question of whether private industry
ties and the management techniques for applying such engaged in defense and space activity can maintain its
capabilities. A few of these areas call for continued integrity, the immediate answer is that both industry
improvement. and government have been working intensively on this

* In the field of basic research, we must develop problem for many years. They have applied an effort
not only the most proficient scientific teams, but must of the first magnitude and have gone far toward meet-
improve our visibility of probable future requirements ing the additional complications brought on by ac-
in order to channel their work. celerated technological progress. They will continue

* In applied research, our problem is not only to to succeed in their effort if they both recognize that
advance the state of the art, but to create faster means there is a vast difference between changes to improve
of communicating technical advances within the pro- the system of industrial procurement, on the one hand,
fessional community. and changes which would destroy such industrial pro-

* In the broad field of research and development, curement, on the other. It is my firm conviction that,
both the customer and the contractor must encourage insofar as we achieve the first and avoid the second,
creativity. A radical solution may sometimes be almost we will not only preserve the American freedoms that
as easy to apply as the mere improvement of an old we cherish, but will also enhance our strength and
solution. One of the current examples of success in a security on this planet.-END
novel approach is microminiaturization, which was
conceived in joint research efforts by the government Mr. Atwood is Chairman, President, and aDirector of
andindustry and pursuedincomponenthdevelopment North American Aviation, Inc. He has been with North

American since 1934. He became president in 1948. That
by several companies.. same year he was awarded the Presidential Certificate of*Throughout the spectrum of contractor opera- Merit for his contributions to the war effort during World
tions, we must look for even better means of assuring War II. This article is condensed from a speech to thc
quality, value, and reliability. The industry has tried Second Space Congress of the Canaveral Council of
in every way to reduce these factors from qualitative Technical Societies at Cocoa Beach, Fla., on April 7, 1965.
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South Vietnam is far away, and the war there is dirty and bloody. But

Communist China must be stopped somewhere, for her aim is worldwide

domination, with East Asia as prime target. A US withdrawal from Vietnam

could only be interpreted as a Communist victory-and an encouragement.

So both the extremists who advocate full-scale invasion of Red China

and those who want unqualified withdrawal from Vietnam are wrong.

Our present policy is the only possible one-gradual escalation in

Vietnam to discourage aggression and a long-range commitment toward . . .

By William E. Griffith
Reprinted ith permission from The Atlantic Monthly, May 1965.
Copyright @ 1965 by The Atlantic Monthl Company, Boston, Mass.

OW dangerous to us is China, and how may we everywhere preaches and acts on Mao's doctrine that
best deal with it? We fought World War II in the United States cannot win in guerrilla warfare and
part to prevent a hostile major Asian power, will eventually have to abandon it.

Japan, from conquering East Asia and threatening us Our strategic choice, therefore, is between two al-
in the Western Pacific. We fought a limited war in ternatives. The first to contain China within its present
Korea to prevent a similar threat. We are now con- limits of geographic influence in order, through pro-
fronted with another such challenge, this time by a longed frustration, so to moderate its geographic am-
China with an immense land army and the beginnings bitions and its atomic threat that we may eventually
of an atomic capability which may eventually threaten achieve with China something like our partial pre-
our physical security. carious modus vivendi with the Soviet Union. The

Unlike imperial Japan, Communist China is socially second is to abandon, as gradually and with as much
revolutionary as well as anticolonialist, and its ambi- face-saving as possible, Southeast Asia and Taiwan
tions, although also centered in East Asia, are world- but continue to defend India and Japan by our sea
wide in scope. China centers its worldwide revolu- and airpower. Immediately, this means that we would
tionary drive in the nonwhite underdeveloped re- leave Saigon.
gions, but its propagandists are even at work to ex- South Vietnam is far away; the war there is dirty
ploit its racist appeal within our own country, among and bloody, and Americans have a deep revulsion,
the American Negroes. (The underdeveloped world is confirmed in the war with the Japanese in the Pacific
not alone a threat to us, because it is too weak; but if and with the Chinese in Korea, against fighting fanati-
China should capture it, and also bring Japan into its cal troops in Asian jungle wars. Furthermore, the argu-
orbit, our peril would be great.) ment for abandonment goes, there is no viable anti-

Mao's determination to displace Moscow at the head Communist, to say nothing of a democratic, govern-
of a purified international Communist movement has ment in South Vietnam; the Vietnamese are weary o
been most successful in East Asia. The 1962 Chinese the war, and its extension would only bring in millio
victory over India scared much of the rest of Southeast of Chinese troops. Let us, therefore, leave Vietnai.
Asia into neutrality or a pro-Chinese position. Sukarno and fight, if we must, where there are strong popl
is increasingly allied with Peiping. India is weak and governments on our side-in Thailand, Malaysia,
divided. even India or Japan.

Long-range Chinese goals begin with expansion to Those who advocate the second alternative miss t
the previous limits of imperial Chinese influence, in- main point: the nature and extent of Chinese ambi-
cluding Southeast Asia, the Soviet maritime provinces, tions.... China's rulers are totally hostile to the United
and Taiwan. These aims make China hostile to Russia States. Such men's appetites, history teaches, are
and, unless we turn Taiwan and Southeast Asia over whetted by victory, never satiated by their foes' con-
to them, to us. Chinese pressure now centers in South cessions. Furthermore, the longer we wait effectively
Vietnam and Laos, but China's revolutionary activity to contain them, the closer they come to effective
is not limited to East Asia. Peiping supports its Adri- atomic delivery capability. Today Mao and his asso-
atic ally, Albania, the first East Asian foothold in Eu- ciates are very confident. They beat us, they think, in
rope since the Mongols. It is splitting Communist the Korean War. They faced down the worst the
parties throughout the world, including North and Russians could do to them and still gained influence
South America, where the Chinese support Fidelista every year. They humiliatingly defeated India. They
activity against the pro-Soviet Latin-American Com- are the first Asian, colored, revolutionary power to
munist parties. In Africa the Chinese give radical anti- explode an atom bomb. Their influence in Africa is
Western elements money, arms, and training. China rising rapidly. Finally, we have been steadily losing
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and they have been gaining in South Vietnam. If they Viet Cong are directed from and controlled by Hanoi.
will not stop now, why should they stop if and when Ho Chi Minh called off the guerrilla war once, after
we leave Saigon? And why should anyone believe we the French left in 1954; he began it again in 1959; if
would keep pledges to other Asian countries after we he wishes, he can call it off again.
break them with Saigon? Thus everywhere time works And what, opponents of escalation ask, of Chinese
for China and against us: The sooner we decide on intervention? In the first place, Chinese policy is not
containment, therefore, the better. high risk but low risk. As analysis of captured Chinese

In Vietnam, as toward China altogether, we can military documents has shown, Peiping is quite aware
expect little help from our allies. Britain is fully occu- of the threat of American conventional and thermo-
pied in Malaysia, whose enemy, Indonesia, is moving nuclear capacity, the more so since it can no longer
closer to Peiping. France, convinced we will leave depend on Soviet aid against us, and it has no inten-
Saigon, favors neutralization-that is, saving as much tion of engaging us in these fields. Moreover, its ad-
face as possible while adjusting to Chinese victory. vocacy and support of guerrilla warfare, in South
Germany and Japan are inactive. India, still suffering Vietnam and elsewhere, are based on its assessment
from the shock of the Chinese Himalayan victory, that we cannot win such a war and will withdraw
needs our aid. Whatever we decide needs to be done rather than escalate it.
in East Asia, we must do ourselves. As for the Soviets Moscow seems to believe, on the other hand, in the
in East Asia, the Sino-Soviet split has greatly reduced reality of our determination to escalate, and therefore
Soviet power and influence there. In areas where it believes the guerrilla warfare is too risky. It is of the
cannot bring military power directly to bear, Moscow utmost importance for us not only to prove the Chi-
will therefore probably offer little more than verbal nese wrong, and thus contain them, but also to prove
protests to American containment of Chinese expan- Moscow right, lest the Russians also renew their
sionism, so long as we do not attempt to invade and broad-scale support of guerrilla struggles.
occupy either North Vietnam or China. Our best course in Vietnam is neither negotiation

South Vietnam is far from the most favorable ter- (which now, since Hanoi is winning, could mean only
rain on which to contain China, but the alternatives- defeat) nor all-out attack; it is, rather, careful, gradu-
the loss of Southeast Asia to China, the encirclement ated conversations and escalation. This seems to be
of India, the threat even to Japan: in short, Asia's ad- the choice President Johnson has made. At each stage,
justment to our withdrawal and Chinese advance- we should privately convey to Hanoi, Peiping, and
would all be worse. Therefore, to hold South Vietnam Moscow our goals and our methods. We should make
is our most important present priority in containing clear to Hanoi and Peiping that we can and will con-
China. Can we? And how? tinue to escalate, unless and until they are prepared to

Our objective should clearly be limited to holding go back to the 1959 status quo, to the gradual destruc-
South Vietnam and ending the guerrilla warfare there tion of North Vietnamese ports and then of industrial
-specifically, to return to the 1959 status quo before installations. More may be necessary-Chinese inter-
Viet Cong guerrilla action became extensive; it should vention would force us to consider extending our air
not include the overthrow of the North Vietnamese strikes first to South China and then to their atomic
regime. We need not, and should not attempt to, potential; this possibility should be made clear to Red
achieve that. In South Vietnam the cards are still Chinese leaders. We should emphasize to the Russians
stacked against us, and our position there may well our self-imposed limitation on our objectives and also
continue to worsen. We must intensify our efforts all make clear that while we want d6tente with them, as
the more. Furthermore, instability in Saigon is best we hope eventually to obtain it with China, any sub-
remedied by demonstrated firmness on our part. stantial military intervention by them will risk the use

Peace in Korea on the basis of the status quo ante, of our ability to blockade not only Cuba but the
let us remember, came from the credible American Dardanelles and the Baltic Sea as well.
threat to Peiping that we would otherwise begin air China's drive for power centers in the colored un-
strikes on Manchuria. The war in South Vietnam is derdeveloped world. Peiping has especially great
different, but the principle is the same: We must bor- hopes in Africa and is investing much effort there. We
row strength from our opponents' weakness-North must therefore move rapidly and intelligently to pre-
Vietnam's vulnerability to air and sea attack. Further- vent the racist Chinese, as well as the Russians, from
more, Ho Chi Minh, although under predominant Chi- fishing too successfully in these waters.
nese influence, hardly wants to fall under total Chinese This may seem a tough and dangerous policy. It is.
domination, which would be inevitable if he had to But Demosthenes vainly warned the Athenians about
call in major Chinese forces to defend him and if our Philip of Macedon: "If any man supposes this to be
bombing destroyed the industrial capacity he has with peace, which will enable Philip to master all else and
such difficulty built up. Our leverage on North Viet- attack you last, he is a madman." Appeasement now
nam is considerable, but only if our intentions as well will mean not lasting peace but major war later.-END
as our capabilities are made clear to Hanoi.

Opponents of escalation reply that even if Hanoi Theauthor,Dr.Griffith,isResearchAssociatefortheCen-
wantedto,it probablycouldnotstoptheVietCong; ter for International Studies at the Massachusetts Institute
most of the rebels' supplies come from South Vietnam of Technology and Director of its International Commit-
itself. This is true, and Viet Cong troops are mostly nism Project. His books include The Sino-Soviet Rift and
nationalist and social revolutionary rather than Com- Albania and the Sino-Soviet Rift. The above is excerpted
munist; but it is far more important, as the over- with permission from an article, "Containing Communism:
whelming weight of expert opinion holds, that the East and West," in The Atlantic Monthly magazine.
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BUSINESS
After months of inactivity as an air center, Donaldson Air LTV REACTIVATES DONALDSON

Force Base in Greenville, South Carolina, is once again alive
with the sound of jets.

But there's onebig difference. There is a new tenant. It's AFB AS MAJOR OVERHAUL AND
LTV Electrosystems, Inc. And the business at hand is one in
which it excels: aircraft overhaul and maintenance unexcelled MODIFICATION CENTER 0 0 0 0
by anyone- anywhere.

Through this new facility, LTV Electrosystems offers the
same quality service, on-time delivery, within cost, on which it
built its reputation.

Available at Donaldson are some 463 acres of land, 11
major buildings containing almost 400,000 square feet of
floor space for overhaul and modification work, large aircraft
parking ramps, and an 8,000-foot runway that is 300 feet wide.

In short, a wealth of working room, accessibility, and tre-
mendous inside hangar space - plus a backlog of experience
and know-how that dates back to 1946 and covers capability
on aircraft of any size and design.

Today, aircraft overhaul and maintenance represents only
one phase of LTV Electrosystems' overall capability. A diver-
sified and electronically oriented company, LTV Electrosys-
tems (formerly Temco Aerosystems Division) is vitally engaged IM
in the design and production of reconnaissance and intel-
ligence systems, range instrumentation and tracking systems,
electronic warfare systems, command, control and communi-
cations systems (ABC3), airborne and lunar nuclear diagnostic
systems, ground based satellite tracking systems, and aircraft
maintenance and overhaul.

LTV Electrosystems, Inc. / P. 0. Box 1056 / Greenville,
Texas. A subsidiary of Ling-Temco-Vought, Inc.
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A distinguished list of Air Force Association Board members have been

elected to serve as trustees of the AFA-affiliated Aerospace Education

Foundation. Chosen to serve with them are outstanding

citizens, all leaders in their fields . . .

Aeros,,1
Educatilolm
Foundation
Leade'r Cose

Laurence S. Kuter Lindley J. StilesMEETING in Colorado Springs, Colo., on June 5, The Board reelected as President LINDLEY J. STILES,

the Air Force Association Board of Directors Madison, Wis., Dean of the School of Education at the
elected twenty-eight of its members to serve on University of Wisconsin and a recipient of AFA's Hoyt

the Board of Trustees of the AFA-affiliated Aerospace S. Vandenberg Trophy.
Education Foundation. Secretary JULIAN ROSENTHAL, New York City attor-

The Foundation Board of Trustees also met in Colo- ney, former Chairman of the Board, permanent Na-
rado Springs on June 5, and elected a number of addi- tional Director, "AFA's Man of the Year" (1953), and
tional persons who are not AFA National Directors recipient of a Gold Life Member Card and an AFA
and who will serve, or will be invited to serve, on its Special Citation, was reelected.
Board of Trustees. Also reelected was Treasurer JACK B. GRoss of Harris-

At its meeting, the Foundation Board reelected its burg, Pa., an investment executive, former AFA Na-
Chairman LAURENCE S. KUTER of New York City, Vice tional Treasurer and Chairman of the Board, perma-
President of Pan American Airways, former Com- nent National Director, "AFA's Man of the Year"
mander in Chief of the North American Air Defense (1958), and recipient of a Gold Life Member Card
Command (NORAD), current member of AFA's and an AFA Special Citation.
Board of Directors, and recipient of an AFA Citation Additional AFA Board Members elected to serve on
of Honor. the Foundation Board of Trustees are:

JOHN R. ALISON, Beverly Hills, Calif. Industry executive. AFA ARTHUR F. KELLY, Los Angeles,
Calif. Corporation executive. For- Citation of Honor winner; World Calif. Airline executive. Former
mer AFA President and Board Congress of Flight Committee Squadron Commander, Regional
Chairman. Permanent National Di- Chairman; former Squadron Com- Vice President, AFA President.
rector. Incumbent. mander. Current National Director. Permanent National Director. In-

JOSEPH E. ASSAF, Hyde Park, Incumbent. cumbent.
Mass. Chemical engineering tech- JOE Foss, New York, N. Y. AFL JESS LARSON, Washington, D. C.,
nologist. Former Squadron, Wing Commissioner. Former AFA Presi- Attorney. Former Chairman of
Commander; Regional Vice Presi- dent. Permanent National Director. AFA's Air Reserve Council. Cur-
dent. Current National Director. Incumbent. rent AFA President.

N. W. DEBERARDINIS, Shreveport, GEORGE D. HARDY, College CARL J. LONG, Pittsburgh, Pa.
La. Newspaper executive. "AFA's Heights Estates, Md. Food broker- Consulting electrical engineer. For-
Man of the Year" (1963). Former age executive. "AFA's Man of the mer Squadron and Wing Com-
Squadron and Wing Commander. Year" (1957); AFA Special Cita- mander; National Committee mem-
Current Regional Vice President. tion. Former Squadron and Wing ber. "AFA's Man of the Year"
Incumbent. Commander; Regional Vice Presi- (1959). Current National Director.

JAMES H. DOOLITTLE, Redondo dent. Current National Secretary. Incumbent.
Beach, Calif. Industry executive. Incumbent. W. RANDOLPH LOVELACE, I.
Air Age Award (Hoyt S. Vanden- JOSEPH L. HODGES, South Boston, M.D., Albuquerque, N. M. Surgeon
berg Trophy); Gold Life Member Va. Jewelry executive. Former and Director of the Lovelace Foun-
Card. Former AFA President. Per- Squadron and Wing Commander; dation. AFA's Science Trophy. For-
manent National Director. Incum- Regional Vice President; National mer AFA President, Foundation
bent. Committee member. Current Na- Board Chairman. Current Chair-

KEN ELLINGTON, Los Angeles, tional Director. (Continued on following page)
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AEROSPACE EDUCATION LEADERS CHOSEN CONTINUED

man of the AFA Board. Incumbent. TIIoMAS D. WITE, Washington, EAHL: E. PA1rRIDGE, Colorado

HOWARD T. MARKEY, Chicago, D. C. Military analyst. H. H. Ar- Springs, Colo. Former Commander,
Ill. Patent attorney. AFA Special nold Trophy. Former USAF Chief Continental Air Defensc Command.
Citation. Former Regional Vice of Staff. Former National Commit- Incumbent.
President, AFA President, Chair- tee member. Current National Di- COURTLAND S. PERKINS, Princeton,
man of the Board. Permanent Na- rector. Incumbent. N. J. Educator. Incumbent.
tional Director. Incumbent. GILL ROBB WILSON, Claremont, SIMON RAMO, Canoga Park, Calif.

J. B. MONTGOMERY, Van Nuys, Calif. Publisher. Hoyt S. Vanden- Industry executive. AFA Special Ci-

Calif. Industry executive. Former berg Trophy, recipient of a Gold tation. Incumbent.
AFA President. Permanent National Life Member Card. Former Squad- EDwix W. RAWLINGS, Excelsior,

Director. Incumbent. ron Commander, AFA President, Minn. Former Commander, Air
0. DON OLSON, Colorado Springs, Board Chairman, Foundation Chair- Materiel Command. AFA Citation

Colo. Bank executive. Former man. Permanent National Director. of Honor. Incumbent.

Squadron and Wing Commander. Incumbent. SHERROD E. SKINNER, Detroit,
"AFA's Man of the Year" (1960). PAUL S. ZUCKERMAN, New York, Mich. Corporation executive. In-
Current National Director. Incum- N. Y. Investment broker. Former co1mbent.
bent. National Committee member. Cur- II. G Yron STEVER, Pittsburgh,

EARLE N. PARKER, Fort Worth, rent National Treasurer. Incum- Pa. Educator. Former Air Force
Tex. Industrialist. Former Wing bent. Chief Scientist. Incumbent.
Commander, Squadron Officer. EDWARD TELLER, Berkeley, Calif.
Current National Director. Incum- The following, who are not cur- Educator. Science Trophy, AFA Ci-
bent. rent AFA National Directors, were tation of Honor. Incumbent.

CHESS F. PIZAC, Bethesda, Md. elected to serve on the Foundation T. F. WALKOWIcz, New York,
Industry executive. Former Squad- Board of Trustees: N. Y. Investment adviser. Former
ron Officer, National Committee CHARLES H. BOEHM, Bogota, Co- National Director. Incumbcnt.
Member, Regional Vice President. 1ombia, S. A. Educator. Hoyt S.
Current National Director. Incum- Vandenberg Trophy. Incumbent. The following have been elected
bent. MILTON CANIFF, New York, N. Y. and have been invited to serve on

PETER J. SCHENK, Arlington, Va. Cartoonist. Arts and Letters Tro- the Foundation Board of Trustees,
Corporation executive. AFA Special phy, AFA Citation of Honor. Cur- but, as of this writing, had not ac-
Citation. Former AFA President. rent Chapter President. Incumbent. cepted.
Permanent National Director. In- B. J. CHANDLER, Evanston, Ill. JOHN BADGEn, Sn., Altus, Okla.

combent. Educator. Current Education Ad- Industry executive and philanthro-
WILLIAM W. SPRUANCE, Vilming- visory Council Chairman. Incum- pist. Comnmnnity leader, supporter

ton, Del. Federal, state aviation offi- bent. of Air Force and educational ac-

cial. Former Regional Vice Presi- JOSEPH V. CHARYK, Washington, tivities.
dent, National Committee member. D. C. Industry executive. Former RAYMOND L. BisictIov", Alex-
Current National Director. Incum- Undersecretary of the Air Force. andria, Va. Associate Administra-
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Europe's space effort should be a progressive technological advance
including a thorough investigation of near space. US industry can
be helpful to Europe in several ways, particularly in terms of ex-
isting American experience in the intricacies of complex systems
management.

Space Communications: Meeting the Needs of All
By D alim il Kybal ....................................... 0O

European and American space communications requirements
should be considered as part of a global system, in keeping with
existing international agreements. As Europe's space skills develop,
it should concentrate on developing "second-generation" commu-
nications satellite hardware.
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It was the "saddest moment" of his life when USAF Maj. Edward
White reentered the Gemini-4 capsule after his self-propelled
"walk" in space. But to his command pilot, USAF Maj. James
McDivitt, and millions following the flight from earth it was a giant
step for the US space program.

Speaking of Space
By W illiam Leavitt ..................................... 65

The Air Force MOL should get the green light soon, the sooner
the better, urges Rep. Chet Holifield's Military Affairs Subcommit-
tee. NASA need not worry about being preempted in space station
developments. There's plenty for NASA to do getting to the moon.



How To Find Your Place In The Heavens.

Pick a star. "Lock" on with an ITT Already ITT star tracking products This is one of the many ways ITT
star tracker-so accurate it's like have been successfully used in contributes to our country's
moving through space on a guide the Johns Hopkins'space balloon challenging space programs.
wire. experiment investigating Venus' Another is the ITT-built Army
Heart of the tracker is ITT's unique atmosphere, in NASA's OGO Geodetic satellite which was suc-
multiplier phototube. There are no satellite and for Aerobee rockets. cessfully orbited a year ago. It's
moving parts. Once "locked" on Star trackers are on order for still up and still working along
a guide star, error signals are sent Boeing lunar orbiter spacecraft, with two others recently launched.
to the spacecraft's attitude and for Grumman and Bendix International Telephone and
stabilization and control equipment space programs. Telegraph Corporation. World
keeping the craft on a correct ITT started star tracking develop- Headquarters, New York, N.Y.
trajectory. ment over ten years ago. Today no

other manufacturer begins to
offer such a wide variety of systems.
Phototube modifications are
available for just about any job.
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Europe's spaceeffort should be based on a"progressive technological

advance" that includes, in its earlier phases, a thorough investigation

of near space. There are several approaches to US-European industry

space cooperation for such a program, suggests a major US industrial

space planner. Europe should take advantage of the existing

experience of IS industry in systens managemtent . . .

Elmer P. Wheaton,
Vice President,

Lockheed Missiles or US-Europ a
& Space Company.

pace Cooperation
BY ELMER P. WHEATON

Last month's SPACE DIGEST featured the views of three important European rep-
resentatives of Eurospace-the nonprofit European industrial-financial associa-
tion dedicated to advancement of an all-European space program. This month
we present the views of two prominent American space-industry specialists on
the problems and prospects of European space eforts and possible US-European
industrial cooperation in space technology. The following articles-by Elmer
P. Wheaton, Vice President, Lockheed Missiles & Space Co., and Dalimil
Kybal, Senior Consulting Scientist, Lockheed Missiles and Space Co.-are
adapted from presentations at the recent Eurospace Conference-THE EDITORS

WOULD not minimize Europe's ability Even though various countries are actively ex-
to push ahead in space. I do believe, ploring the environment, much more remains to
however, that the development of a be done and over an extended period of time.
sound foundation for very advanced * The program must provide a logical exten-

space programs must be based on a progressive sion of our current space technology. In many re-
technological advance which encompasses, in the spects our technology, including structures, power
early phases, thorough investigation of near-earth supplies, reliability, materials, etc., is very new
space. and stretches the state of the art. Before we can

Perhaps we can define some specific guidance achieve true space transportation, or comprehen-
for space programs that may be suitable for US- sive interplanetary flights-manned or unmanned
European industrial efforts. Let me suggest four -technology must undergo significant advance-
guiding principles which appear critical to any ment.
program. * The program must not require such a sub-

* The program to be jointly undertaken should stantial increase of knowledge in either the space
avoid unnecessary duplication of an existing pro- environment or the space technology that it in-
gram. The reason is obvious-we are not likely to volves a high risk of failure. From experience we
be financed for unproductive undertakings. know that early flight failures quite often jeop-

* The project or program should contribute to ardize the necessary public and, in turn, financial
a better understanding of the space environment. support essential to a visible program.
Space is still largely an unknown. We must be These objectives which are applicable to pro-
familiar with the space environment before many grams suitable for joint US-European industrial
of our dreams and aspirations can be realized. development are believed to be compatible with
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the various desires of our respective governments. These benefits include shortening ofthe learning

In examining next the policies of our govern- process through undertaking space programs in

ments relative to cooperative space programs, we which the US industry has gained significant expe-

find that the United States, for its part, is on rience and accessibility to space technology devel-

record as favoiing cooperative efforts. Going back oped by the United States, often at great expense.

to 1958 when the National Space Act was enacted The final advantage of this type of joint activity

directing that NASA conduct international cooper- is that of further developing European techniques

ative programs, Congress clearly indicated its de- for managing and directing technically complex
sire that US space programs be carried out as and industrially widespread space programs.

openly as possible and that the competence of I am referring, of course, to the US systems

foreign scientists be used in achieving common management methods evolved as a result of ex-

goals. perience indicating the necessity for central con-

It is entirely possible to have joint US and trol and direction regarding performance require-

European industrial participation on European ments; design and development; schedule, cost,

space projects not involving government-to-gov- and other trade-offs; and test planning and opera-

ernment agreements. If European governmental tions. It is vitally important that Europe recognize

policy permits, and if Europe desires, this can be the necessity of having a responsible and capable

done, provided US industriai assistance is fur- group in charge with authority to provide the de-

nished within the framework of US government cisions required in discharging these systems man-

policy. agement responsibilities. In any space program,
optimization is far more critical than it was in

Industry Cooperative Modes aircraft-development programs.
There are some important principles of prime

The participation of US companies in European interest to US industry in terms of direct company-

space programs can be accomplished in several to-company agreements:

ways. The European governments or companies * Space programs must serve scientific or com-

can buy certain developed equipment from US mercial purposes. We limit the purposes to scien-

firms. US firms in conjunction with European firms tific and commercial, since joint military space

can combine or establish new companies, or Euro- programs can be realized only through govern-

pean firms can contract for technical services from ment-to-government agreements.

US companies. The real reason today for joint * Even modest space program efforts will be

US-European industrial cooperation is to facilitate expensive, necessitating government financing.

the acquisition by Europe of the technical capa- US companies will want assurance that the re-

bility the United States has been fortunate enough quired funds are available.

to develop. As an aside, an objective appraisal e Finally, the prestige to be gained from a

forces us to recognize that "US cooperation" will space program is of secondary importance to us

often simply strengthen the European ability to when compared with the acquisition of scientific

compete more effectively with US firms. knowledge and other useful data and with the

We recognize, however, that a healthy and development of advanced technology.

growing European space program can offer addi-
tional sales opportunities for US industry. Examin- Scientific Areas
ing the alternatives, it is obvious that the purchase
of complete US space systems hardware does not Although joint government space program ac-

best fulfill Europe's aims, although there will be tivity is under way and most helpful to both

instances in which the purchase of components Western Europe and the United States, there re-

and equipment will be helpful to Europe. Also, main ample opportunities for Europe to conduct

the financial investment by US firms in European useful space investigation in a number of scientific

companies fails to adequately enhance Europe's areas.

space competence. The employment of US firms Here are several:

to work cooperatively with European industry * UPPER ATMOSPHERE: These investigations

offers the most logical means for the transfer of include atmospheric composition, density, and de-

approved technical and management "know-how." gree of ionization variations with time. Diurnal

I will be specific as to what Europe can expect and seasonal effects would be observed over at

to derive from joint US-European industrial efforts. least an eleven-year sun cycle for variations.
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* AURORA PHENOMENON: This investigation Europe should initially emphasize. The intensive
ties in naturally with the current Scandinavian exploration of these areas can contribute substan-
observational activities. Here long-term polar sat- tial and useful knowledge to the West and are
ellites could make a most useful scientific contri- most apt to be of immediate interest to US firms.
bution in investigating polar-cap absorption, in
which radio beams both entering and departing Advanced Programs
the polar areas at times are badly disturbed due
to reflection or absorption. As Europe gains additional experience in space

* EARTH RADIATION BELTS: The radiation operations and acquires the necessary research
source and loss mechanism would be investigated. and development and tracking and data acquisi-

* SOLAR FLARES: The study of conditions in tion facilities, I visualize that its space activities
the neighborhood of solar flares using spectroscopic will logically expand to more demanding and
instruments to investigate plasma behavior result- sophisticated space programs. I will suggest some
ing from these flares. areas for more distant European exploration.

* EARTH'S MAGNETIC FIELD: The purpose of They include:
these investigations would be to observe the * ASTRONOMY: Astronomical exploration re-
changes of the earth's magnetic field with time as quires large, complex, and expensive spacecraft,
a result of the effects of solar-flare plasma and the experiments, and booster systems. This type of
solar wind impinging on the magnetic field. Infor- program seems to be very ambitious for early
mation obtained from ground observations would European investigation and possibly should be
be coordinated with that received from satellites preceded by the scientific programs I have already
orbiting above the ionosphere. mentioned.

* STELLAR ASTRONOMY: The mission would * BIOASTRONAUTICS: Extensive investigation in
be to observe the sun and stars in wavelength this area would seem to follow at a later date if
ranges not possible from the surface of the earth. it is keyed to Europe's manned spaceflight pro-
Infrared instruments would be used to observe grams. Booster vehicles and other resources can
the cool bodies, and the high-temperature aspects be used to greater advantage in other space proj-
of stars would be observed in the ultraviolet and ects. Additionally, the United States, due to the
soft X-ray wavelength regions. pressure of its own manned space activity, will de-

There already are a number of investigations velop scientific information applicable to many of
under way in the West in each of the scientific today's bioastronautics problems. Much of this in-
areas which have been suggested. However, these formation should become available to Europe, re-
are scientific regions which will require extensive sulting in a saving of time and treasure.
exploration over extended periods of time before 0 UNMANNED INTERPLANETARY EXPLORA-
reliable information is acquired. Further, this type TION: This also could be a downstream program
of scientific exploration represents logical efforts for Europe. It is exceedingly expensive since it
suitable for countries operating with small space requires large spacecraft and boosters and space-
budgets and in the initial phases of space explora- craft filled with complex equipment and experi-
tion. ments. As an example of the cost, the US Voyager

These suggested areas can be investigated with which is presently being actively studied for Mars
relatively sophisticated instrumentation aboard exploration is estimated to require more than $1
small, rather simple spacecraft launched by com- billion during a ten- to twelve-year development
paratively inexpensive booster systems. and operational program. Early opportunities for

US industry, as does any industrial organiza- European cooperation in unmanned interplanetary
tion, wants to be associated with successful pro- exploration could lie, in my opinion, in the field
grams-not with programs which are too advanced of interplanetary instrumentation. One of the ex-
and sophisticated to be realized. We know that periments presently under intensie stLid\ is the
programs which are well beyond the national com- search for life on Mars.
petence level or state of the art have a way of * LAUNCH VEHICIE DriiLoi'MNT: Evcn
encountering serious difficulties and are prone to though Europe recognizes that booster develop-
lose public interest and funding support. I believe ment costs are large and that fund limitations may
that the scientific areas which have been suggested result in schedule stretchouts, it is reasonable to
are within reasonable reach of European countries assume that the European launch vehicle programs
and represent the type of space exploration which will continue. At some point in the future Europe
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will find it necessary to match its boosters with spacecraft and booster vehicles which will tend to
more accessible launch and tracking and data retain costs in alignment with European space
acquisition facilities which will be an additional budgets.
and sizable inroad on capital. * Plan to accomplish booster development pro-

From the European point of view, there may grams without direct US industrial participation in
appear to be advantages in the joint US-European the absence of government-to-government agree-
development of launch vehicles. A closer exami- ments.
nation of this situation provides reasons for cau- An area where US firms can provide a signifi-
tion. New booster vehicles involve basic defense cant contribution to joint US-European industry
technology which necessitates that US industrial programs is in space systems management. In
firms accede to the government's wishes in plan- broad terms, it is the over-all control of the pro-
ning for the use of this sensitive technology. Joint gram scope, the schedule, and costs. Specific inter-
launch vehicle development efforts can materialize related functions include: writing systems specifi-
only through government-to-government agree- cations; systems design and engineering; systems
ments which could be followed by US technical integration; facilities programming; procurement,
assistance programs. including components and subsystems; fabrication

There is little reason for optimism in contem- and assembly; quality control; integrated test plan-
plating any early joint US-European booster ning; and logistics support, comprised of checkout
vehicle development program. On the other hand, and ground-handling equipment and spares and
we recognize that, through joint governmental parts; launch operations planning and coordina-
agreements, NASA's announced policy provides tion; prelaunch checkout and launch support; data
that US booster support is and can continue to be handling.
made available to Europe in the areas of small- to The United States in conducting its booster and
medium-sized boosters and in launch services. space programs has learned a great deal about

systems management, some of it after bitter ex-

Working Satellites periences. European industry, through exposure
to the full range of US systems management

There are three other space programs which methods and procedures, may find it advantageous
should be recognized as having potential for Euro- to draw on this experience.
pean participation: Other areas where there are ample opportuni-

* At some time in the reasonably near future, ties for joint industrial cooperation are in experi-
Europe may find it advantageous to join with the ments and spacecraft.
United States in the development and operation In the area of experiments, US industry can
of a Navigation Satellite system. provide technical advice during the process of their

* Still another space program which Europe selection and design. This assistance may include
may want to undertake somewhat later is the Geo- supplemental background information about the
detic Satellite. Although the US government is per- space environment in which the instruments are
forming geodetic surveys through the use of space to operate. In addition, US industry can provide
vehicles, it may be that this activity will not satis- advice on the compatibility of experiments with
factorily provide for the specific plotting require- spacecraft materials and equipment. Finally, with
ments of European countries, the knowledge US companies have of American

* Also, Europe may recognize a need for Data launch vehicles, and of their design and capabili-
Collection Satellites to be used in supplementing ties, significant help can be made available during
the meteorological data supplied by US weather the integration of the spacecraft and booster. Not
satellites. to be overlooked are the contributions US firms

Summing up, Europe should: can provide due to existing relationships with
* Emphasize the scientific exploration of space NASA and the US booster manufacturers.

performed from a relatively near-earth orbit to As for how United States firms can assist Euro-
gain further operational experience in space and pean industry with the spacecraft, I am sure Euro-
to increase through self-participation its knowl- peans recognize that due to the extensive experi-
edge of the space environment. The areas which ence which US companies have had in designing,
have been suggested for exploration are, I believe, developing, and operating space systems, they are
the most suitable for this purpose. This explora- in a position to provide valuable and time-saving
tion can be conducted through the use of small advice relative to spacecraft structures, space

56 SPACE DIGEST / JULY 1965



power systems, telemetry, command and control major European identification with the space pro-
systems, and spacecraft stabilization. Such assist- gram and single responsibility to the accountable
ance will be subject to the approval of the US government agency. Problems may arise from not
government on a case-by-case basis. employing the more experienced systems manage-

ment capabilities existing in United States' firms,
Organizational Alternatives and to some degree, from the lack of working ex-

perience between European companies and NASA
What are some of the organizational alterna- and the US booster manufacturers. It is recognized

tives available to Europe for joint US-European that when Europe has its own booster vehicles, this
industrial efforts? There are four alternatives: last disadvantage will disappear.

* A US industrial firm acting as contributor to Proceeding to the alternative in which a United
a European company during conceptual study and States' industrial firm discharges the responsibili-
preliminary design phases in which the European ties of a prime contractor, among the advantages
firm is seeking the support of its government, in- are single responsibility to the government agency
cluding project approval and initiation, for a sys- directing the program. Also more experienced sys-
tems hardware program. tems management capability is brought to bear on

* A European firm as prime contractor sup- the program. And at least for the near term, there is
ported by European and US industrial companies the advantage of the US firm's knowledge of NASA
operating in subcontracting roles. and the launch vehicle manufacturer. Further, the

* Conversely, a US company as prime contrac- extensive and practical experience in design, de-
tor with subcontracting support from European velopment, fabrication, test, and the operation of
and, possibly, other US firms. space systems can be used most effectively with a

* A European governmental agency as a sys- US firm performing as the prime contractor. The
tems manager supported by industrial firms from disadvantage is the reduction of European identi-
Europe and the United States discharging respon- fication with the program.
sibilities as subcontractors. This is a normal con- The final alternative is one in which a European
sortium type of arrangement. governmental agency performs systems manage-

As to the first alternative-the participation of ment functions through coordinating the activities
US firms in conceptual study and preliminary de- of a group of subcontractors from both Europe
sign-Europeans are offered opportunity to profit and the United States. Although this contractual
from the extensive and practical space experience arrangement provides maximum European identi-
residing in American firms. Taking part in this fication with a space program, it, at the same time.
type of activity involves some significant risks for imposes a complex and time-consuming coordina-
US firms. In the first place, normally this type of tion task on the responsible government agency.
preliminary work is costly to the company per- In examining the size and capabilities of the tech-
forming it. Secondly, the program may not be nical staffs existing in some European governmental
implemented, and if it is, the contributing com- agencies, Europeans may arrive at what appears
pany may not be a winner. Finally, assuming the to me to be an obvious conclusion-that, in gen-
most favorable situation for the American com- eral, from Europe's viewpoint, this alternative may
pany, wherein the hardware program is imple- be the least attractive of the four which I have
mented by the responsible European government presented. The United States government even
and won by the contributing US firm, the prospects with its much larger technical staffs has often
for recovery of previous program-associated, com- turned to industry for the performance of the sys-
pany-funded expenses during extended production tems management responsibilities.-END
runs or through the sale of company-developed I
parts is minimal. Therefore, for the "conceptual " e
study and preliminary design" type of assistance, ElmerP.WheatonisVicePresidentoftheLockheed
EuropeshouldrecognizethatcontributingUSfirms Missiles & Space Co., Sunnyvale, Calif., and General
must expect to be paid as contributions are made. Manager of its Research and Development Division.

Examining the advantages and disadvantages He is a veteran defense scientist and has contributed
of the second alternative, in which a European to a number of major defense projects. During World
firm performs as prime contractor and as such is War II, he participated in the development of air-

responsible for the systems management functions, borne radar bombing systems. Inthe late 1940s heresonsbleorhesstesmaagmenfuntios, contributed to the RAND Corporation's first earth-
the advantages are that this arrangement provides satellite report, prepared for USAF.
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When LEM men
go down to the moon
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TRW will help them get back. By 1970 two Apollonauts TRW-built "strapdown" inertial guidance system will

will descend onto the moon in their Lunar Excursion enhance their safety. These major Apollo tasks have been

Module (LEM). A TRW advanced propulsion system will assigned to TRW Space Technology Laboratories by
land them feather-soft. They will explore the lunar surface, the Grumman Aircraft Engineering Corporation. TRW

then prepare for the long journey home. After lunar blast- will also provide mission planning and analysis for

off they will rendezvous with their return vehicle holding in Project Apollo, as it has done for the Mercury and
orbit 80 miles out. During this lunar phase a lightweight Gemini programs.

TRISYSTEMS
Former/v TRW Space Techno/ogv Laboratories



Contrary to the views of those Europeans who tend to think of Europeft

and American space communications systems as separate entities, existing

international agreements clearly call for a global system. Europe, as

it develops space technology skills, ought to concentrate on developing

next-generation satellites as replacements for existing hardware, in keeping

with the competitive approaches contemplated in the international agreement .

Space Communications:
HILE we understand and agree with I believe that the relative percentage distribution
the European desire to participate in will remain generally unchanged.
the space segment of a communica- Let us first compare the north-south traffic for
tions satellite system, how this partici- Europe and then for the United States. Europe

pation will take place raises difficult questions. I will utilize only six percent of its own communi-
believe that one area of misunderstanding arises cations capacity to communicate with the African
from the tendency to discuss European and Amer- continent, whereas the United States will utilize
ican communications systems as if they were two between ten and fifteen percent of its capacity to
separate, even insular, entities. This is just not so. communicate with areas south of its borders. If
The International Consortium, to which forty-five one assumes that Canada has similar communica-
participating nations, including Vatican City, have tions interests to the south as the United States,
subscribed, is indicative of the global aspects of then the over-all figure rises to twenty percent.
communications via satellites. Further, the pre- Moreover, with respect to these cited percentage
amble of the Interim Arrangements of August capacities, it should be noted that the US capacity
1964 for a global commercial communications appears to be almost double that attributed to the
satellite system issues a clarion call for the estab- Western European countries.
lishment of a single global communications satel- While one could deduce from this elementary
lite system at the earliest practicable date. example that US interest along north-south lines is

In furtherance of this purpose the first Early just as strong if not stronger than that of Europe,
Bird is today in a synchronous position off the I do not believe tha' is the proper perspective in
north coast of Brazil and could potentially com- which to examine a potential communications sat-
municate with four continents-Europe, Africa, ellite system. It seems to me more important to
South and Central America, and North Amer- look at the major communications traffic lines
ica. From this initial coverage it is planned to between the various continents of the world, for
achieve global coverage by late 1967. it is this traffic capacity that will probably deter-

A second difficulty appears to arise from the mine the design of the satellite communications
statement that Europe's interest differs from that system. About eighty percent of the world's com-
of the US in terms of compass directions. I refer munication capacity is concentrated in Western
specifically to Dr. Erhard Lwe's identification Europe and in the North American continents.
(see SPACE DIGEST, June 1965) of European in- While obviously this capacity is utilized to com-
terest with north-south traffic lines, while America municate to all parts of the world, Atlanticists,
is said to be oriented in an east-to-west direction. however, could suggest with some justification

Projections of satellite communications traffic that this twenty-four-hour-day capability is one of
can be derived from long-distance communica- the indisputable links binding the two continents.
tions, from world telephone distribution, or from Let me develop this point from a slightly dif-
the number of telephones in the world's principal ferent angle. To use an extreme case, let me hy-
cities. Obviously the absolute value of communi- pothesize a satellite system specifically designed
cations or telephones will increase with years, but for communication with the African continent and

60 SPACE DIGEST JULY 1965



Dalimil Kvbal,
. Senior Consulting

BY DALIMIL KY BALSeirCnuti-
Scientist, Lockheed
Missiles &Space Co.

M1eeting the Needs of Al
compare it with a global system. If my arithmetic space segment-in other words, a balanced
is correct, it appears that the space segment for single global satellite system. In this regard stand-
the former system could be of lower power and by satellites are of special interest, since these
therefore more economical, since it would require could be operated for the lower traffic volume
at most a few tens of two-way voice-grade chan- characteristic of the previously discussed Europe-
nels in contrast with the 240 two-way voice-grade to-Africa communication.
circuits of the Early Bird, or the 800 to 1,200 My final point concerns another area of pos-
circuits contemplated by the Consortium. Corre- sible misunderstanding: Dr. Lowe's suggestion that
sponding to this reduced channel capacity, it Europe should expand "a worldwide communica-
would be possible, according to principles of tions satellite system by auxiliary systems made in
communication theory, to reduce the satellite Europe." I interpret this to refer to the European
transmitter power. But this approach would re- desire to participate in the single global system.
quire that the same large, expensive antenna and The feasibility of such participation has already
receiving systems be used as those required been formalized in Article X of the Interim
for present east-west circuits. Therefore, another Arrangements for a Global Commercial System
trade-off possibility might be much more attractive. which states ". . . When proposals or tenders are

The same total satellite power needed for the determined to be comparable in terms of quality,
east-west system would be available, but more CIF price, and timely performance, the Commit-
power would be allocated per channel. This, in tce and the Corporation as manager shall . .. seek
turn, would allow simpler and less expensive to ensure that contracts are so distributed that
equipment at the ground terminals. Based on the equipment is designed, developed, and procured
number of channels needed, relative to that for an in the States whose Governments are Parties to
east-west system, power per channel could be this Agreement in approximate proportion to the
increased by a factor of ten or more. Correspond- respective quotas of their corresponding signa-
ingly, the antenna diameter required might be tories to the Special Agreement .... "
reduced from the twenty-five meters quoted by One practical way to achieve such participation
Dr. L6we to eight meters, and the effective annual would be for the Europeans to concentrate on the
cost of the African or Central/South American next-generation satellites as replacements of the
installation would be reduced by a factor of about earlier and less sophisticated US satellites.-END
two below that of stations in England and Europe.

I chose this admittedly extreme example to
show that Dr. Lbwe's comments regarding diver-
sity of interests between Europe and America Dalimil Kybal is Senior Consulting Scientist on the
might encourage development of an unbalanced Chief Scientist's Staff of the Lockheed Missiles &

satellite system in which the ground element Space Co., Sunnyvale, Calif. He is an aerodynamicist
with long experience in operations analysis and

could turn up to be far more expensive than nec- weapon planning. He currently specializes in stra-
essary. A better solution would seem to be one tegic concepts, limited war, and NATO problems.
which approaches the higher power outputs of the Mr. Kybal joined Lockheed in 1957.
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The US space program took a giant step forward

in June with the spectacular demonstration-by two Air Force

majors on assignment to NASA-of long-term manned

spaceflight. The Gemini-4 duo came back not much

the worse for wear after four days of weightlessness, and one

of them earned the honor of being the first US

spaceman to "walk" in space and maneuver himself

about, using a Buck Rogers-type oxygen gun....

o11 teAir r orce ana

ee the World... From Space

he Fliaht of Gemini-4

OR USAF Maj. Edward White, II, crawl-
ing back into the Gemini-4 capsule after
his spectacular self-propelled "walk" in
-pace during the third orbit of the

Gemini-4 mission on June 3, it was the "saddest
moment" of his life.

But for his command pilot, USAF Maj. James
M cDivitt, and the millions on earth following the
flight from the ground, it was a moment of sheer
elation and pride. The planned, yet incredible, had
been achieved. The fact that it followed by weeks
a "first" step into the void by a Russian cosmo-
naut detracted scarcely at all from the US feat.

The Gemini-4 flight was by no means perfect.
A scheduled rendezvous with the Titan II second
stage failed, extravehicular activity had to be de-
layed from the second to the third orbit, and the
onboard computer failed, forcing a Mercury-type,
ballistic, nonlift reentry.

But after 1,600,000-plus miles of circumglobal
flight, sixty-two revolutions of the earth, and more
than ninety-seven hours in space, the duo returned
to the "dry land" of the Navy's carrier Wasp, not

The United States flags on their uniforms clearly muchtheworseforwear.Theyhadsurvivedand
visible, Majors McDivitt, left, and White walk the functioned purposefully in space for several days

ramp to the elevator that will take them to the at a time, and earned light-colonels' leaves, too.
Gemini spacecraft for their historic four-day flight. Coming within weeks, longer missions.-W. L.
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A few minutes before launch, and the two astronauts, Liftoff for Genini-4. The
Major McDivitt in foreground, and Major White, Titan II, with precious
make last-minute checks with flight controllers before cargo, leaves Pad 19 at
the hatches of Gemini capsule are finally closed. Cape Kennedy, Fla., a little

late but beautifully, at
10:16 a.m. on June 3.

Once this kind of picture was strictly science-fic- And here he has maneuvered himself away from the
tion. Now it's for real on both sides of the Iron Gemini capsule, using the now-famous hand-held pro-
Curtain. Major White, attached to his golden tether, pulsion gun. All told, Major White spent twenty-one
takes "walk" in space. Here he is still close to ship. minutes outside. He ran out of hand-gun fuel but
Emergency oxygen chestpack supply is visible, front. not out of enthusiasm. He hated to come back in.
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The two astronauts, a bit haggard and both needing The capsule cane home to the Wasp separately. Here
shaves after four days in a less than ideal and rather it is being hoisted gingerly aboard the Wasp as ship's
cramped environment, step off chopper that picked personnel look on. At first glance, it looked none too
them up after splashdown and flew them to carrier much the worse for wear after its circumnglobal trip
Wasp. Major McDivitt, on deck, needs a shave the most. of more than 1,600,000 miles and ninety-seven hours.

Technical personnel take a

close look at the scorched
bottom of the Gemini-4 cap-

sule, confirming view that
it took stresses of reentry

excellently-so well in fact
that it may be used again in

Gemini testing program. In-
coining G-loads on the cap-
Sle were somewhat higher

than scheduled because
reentry had to be done

Mercury style, purely bal-
listically, due to failure of the

onboard computer system.
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Speaking o PAC

BY WILLIAM LEAVITT
Associate Editor, AIR FORCE/SPACE DIGEST

Getting MOL Off the Pad men in space. Now at least Secretary McNamara
showed himself willing to investigate the subject

WASHINGTON, D. C., JUNE 14 seriously: The commitment still is confined to the
Nearly lost in the excitement attending the suc- study phases; however, no final decisions for full-

cessful Gemini-4 orbital flight and first American scale developments have been made."
"walk in space" was a significant report on the US It should be pointed out here that by late June
space effort released by Rep. Chet Holifield's Mili- or early July it is reasonable to expect some kind
tary Operations Subcommittee of the House Com- of definitive announcement on MOL from DoD.
mittee on Government Operations. By then the Defense Department and the Air

The 133-page document is a clearly written and Force should have completed their analyses of the
incisive analysis of the problems and prospects of industry design studies that have been under way
the US space program, with special emphasis on for the past several months.
civil-military relationships. But it got short shrift Logic would suggest that after a year and a half
in the daily press. Hopefully, it will get closer of MOL studies DoD will finally press ahead with
attention from decision-makers. a full-scale development. Knowledgeable Admin-

A major recommendation of the Holifield Sub- istration sources say that this will happen. But
committee report is that the Air Force Manned there is always the chance that out of all the study
Orbiting Laboratory (MOL) project be under- and negotiations between NASA and DoD will
taken without further delay. come, instead, an announcement that MOL is to

After reviewing the several agreements between be stillborn after all and that some hybrid pro-
NASA and DoD to cooperate in the formulation gram involving DoD and NASA will be substi-
of manned orbital programs, and pointing out the tuted. Stranger things have happened.
historic lack of enthusiasm of DoD planners for The Holifield report addresses itself to the use-
manned military space efforts as well as "the fact fulness of an Air Force MOL project to NASA:
that the Department of Defense cannot, as openly "Will a manned orbital station serve NASA's
as NASA, publicize its space achievements and mission?" it asks. "There can be no doubt of it.
needs-a decided handicap," the report focuses The experiments to be conducted with a manned
on the MOL question directly: orbital station are, to a large extent, of consider-

"Is a manned orbital laboratory important for able interest and importance to both the civilian
military purposes?" the report asks. and military agencies. Some experiments will have

"The answer that came from the Department of special military implications. Others will produce
Defense was affirmative but tentative. After can- scientific and technical information which is indis-
cellation of the Dyna-Soar orbital glider project tinguishable in the military or civilian sense.... As
in December 1963, Secretary McNamara an- knowledge is gained of the reactions and capa-
nounced plans for a military MOL. The impor- bilities of men in the space environment, using
tance of the MOL was explained in this way- their senses for observation and their brains for
that it was necessary to put men in space for an calculation and judgment, manipulating instru-
extended period and to conduct certain experi- ments, assembling and repairing structures and
ments in order to determine the military values of machines, inevitably the potentials for military
a manned space station. Significantly, this was a applications will emerge even while the cause of
departure from earlier Defense pronouncements science is advanced."
that the military had no clearly defined mission for Recognizing this "mutuality of interest" and
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"The inevitable answer to the first question,

Indecisionand based on interagency experience in joint projects,

confusion is that compromises would have to be made in a

have attended single program. Cost, weight, and other constraints

MOL plan- in spacecraft design would not permit both agen-
ning, charges cies to conduct all the experiments they desire in
the Holifield a single manned orbital station. The economies of

Subcommittee a unified or joint program would have to be traded
report. Report off against the limitations put on separate mission

shown in art- objectives and operating requirements.

ist'ssketch, "The answer to the second question [priority],
be given a in our judgment, points conclusively in the mili-

developmental tary direction," the reports says. "We reach this

go-ahead now. conclusion mainly on the conviction that the Soviet
Union is substantially ahead of us in this field. The
Voskhod, launched in October 1964, was in cer-
tain respects a manned orbiting space station.

the expected high cost of a manned orbital labora- Three men were in orbit for twenty-four hours,
tory program, the report notes that both NASA and they conducted experiments which we have
and DoD have undertaken studies of design and yet to do. For example, the Russian astronauts
management approaches to manned orbital labora- were not confined to oxygen suits in their space-
tory programs, and that there have been "moves craft, and the Soviets have shown in other ways
in some quarters to effect a 'merger' of require- their technical mastery of the space environment."
ments in a single program to serve both NASA [The report also cited the Soviet "walk in space"
and the Defense Department. which has since been duplicated by US Astronaut

"NASA has projected its studies toward exten- Ed White in Gemini-4.]
sions of the Apollo project, sensitive to the need As to which agency should run such a program
for developing new mission assignments before and what hardware ought to be used, the report
Apollo approaches the completion phase, and says: "It would be a serious mistake, in our judg-
hopeful that Apollo hardware and design data can ment, for NASA to try to take on the complete
be exploited, with appropriate modifications, to management responsibility for a manned orbital
save some time and money . . . ." laboratory with overriding military objectives. The

On the other hand, the report observes that paramount mission of NASA at this time is to land
"DoD has lately given more emphasis to the 'oper- a man on the moon before the Russians do. The
ational' potentials of an MOL," apparently to but- urgent need for an MOL is to catch up with the
tress the case for a military program in contrast Russians in technology,which may have vital mili-
to the "scientific" aspects of the NASA effort. tary significance. NASA should continue to con-

"Although the Fiscal Year 1966 Defense budget centrate on Apollo, and the Air Force should be
carries $150 million for a military MOL," the re- commissioned without further delay to execute a
port says, "Secretary McNamara is withholding a full-scale MOL project incorporating Air Force
final decision on MOL system design and hard- and Navy experiments as well as those of NASA.
ware until program definition studies, contracted "The military MOL, under Air Force manage-
with four major companies, are completed and the ment . . . will energize and exercise Air Force
results evaluated in conjunction with those derived resources for space management . . . which have
from concurrent NASA studies." not been fully effective under prevailing DoD

The Holifield report agrees that a "soundly con- policies to restrict new projects or extend unduly
ceived program for a manned orbital laboratory the preliminary study phases. These military and
with carefully devised experiments can serve both technical-support resources should not be allowed
military and civil space requirements." to deteriorate or be dissipated. They will be

But, it asks, would such a single program fully needed in the future, and their capabilities must
serve both agencies' needs. And which agency's be maintained for superior performance.
needs ought to have overriding priority? Which "The indications are," the report adds, "that
agency should manage the program and fund it? the MOL under Air Force management will dic-
What hardware ought to be used? tate the choice of the Titan III booster and the
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modified Gemini spacecraft rather than the Saturn or Venus. In fact, procedures to prevent such dan-
booster and the Apollo system configuration. Both gerous infection ought to be developed as soon as
the Apollo and Gemini vehicle configurations have possible. The sooner the better.
certain technical limitations for an optimum pro- This is the unnerving warning of a special panel
gram of experiments. . . . However, NASA is of the National Academy of Sciences' Space
heavily involved in the Apollo program and sees Sciences Board. The Board provides counsel to
a ready means to adapt the Apollo hardware for NASA on the scientific aspects of the agency's
space stations . . . while the Air Force has studied spaceflight programs.
modifications of NASA's Gemini spacecraft and "While much thought and effort have been de-
wants to find more uses for the Titan III booster, voted to the detection of extraterrestrial life and
a development project approaching $1 billion in to precautions against contaminating it by ter-
cost. The impetus and direction of Air Force de- restrial organisms," the Academy report to NASA
velopment studies to date would seem to militate says, "much less concerted consideration has
against a shift of the military MOL from the Titan been given to the converse problem of back-
III and Gemini to the Apollo systems." contamination. . . ."

NASA need not fear being squeezed out of other NASA has apparently played this report pretty
future space station developments just because close to its chest. The meeting at which the above
MOL is an Air Force project, the report em- conclusions were reached took place July 29-30,
phasizes. "Which agency is to undertake a large 1964. Only this month has its report been released.
new project cannot be intelligently determined on Back-contamination may be defined as unwel-
jurisdictional grounds but on a case-by-case basis, come invasion of earth by extraterrestrial bacteria
depending on practical considerations of on-going or other forms of microscopic organic life. Such
tasks, budgetary constraints, and urgent needs. contamination could, in the NAS panel's view,
The future of space exploration will open up have the most dire effects on human, animal, and
many requirements for manned orbiting space sta- plant life on this planet. Such harmful living mate-
tions, and NASA will figure actively in developing rial could be brought back by astronauts either in-
new space projects. The imperative . .. now. . advertently or in deliberately gathered soil samples.
is to cover the gap in military space exploration, Since present-day epidemic control depends
which the MOL promises to do. mostly on the availability of specific pharmaceuti-

"The hesitancy, confusion, and delay afflicting cal weapons, such as vaccines, designed to combat
the preliminary studies and planning for manned known earthly microorganisms, the NAS panel
orbital laboratories or space stations cause the warns that fighting alien infections with conven-
committee to emphasize . . . that planning for tional medical techniques could be extremely
future space projects should not be on a hit-or- difficult.
miss basis; that project development should not The panel concedes that permanent prevention
reflect merely the outcome of interagency strug- of the introduction of alien microorganisms-if
gles and maneuvers to preempt a given field. they do exist and are transported earthward by

"In our view," the report says, "a renewed
effort should be made, under the leadership of the
National Aeronautics and Space Council, to for-
mulate a national space program which will take 7

full account of military and civilian agency needs
and ensure the effective use of all government re-
sources. We foresee that NASA will continue to
be the major space agency, but that military
activities in space will increase as the technology
progresses..

Don't Bug Us

It is scarcely too early to think about the dangers
to life on earth from alien microorganisms that Themoon mayheevenmoreinhospitable than it
might be brought back to our planet by astronauts looks in this Ranger 9 closeup. The subsurface could
returning from exploration of the moon or Mars harbor microorganisms, dangerous if carried to earth.
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Our work in avionics support systems for avia- men who have flown the same planes you do.
tion and anti-submarine warfare forces us to be. And have used the devices we work on under

We have to speak the theoretical language of field conditions. They work with their counter-
electronics. We have to be able to think as far parts on your team. Then with our scientists and
out as possible. At the same time we must speak engineers to come up with practical solutions.
and think on a purely operational level, applying If you have a problem in the area of our spe-
what we know to come up with economical solu- cialties, bring it to a problem-solving resource,
tions to real problems. Loral. We'll talk your language.

We have the men who can do it. Operational Loral Electronic Systems
A Division of Loral Corporation

825 Bronx RiverAvenue, Bronx. N.Y.10472



spacecraft and astronauts-cannot be expected. "An organism innocuous when in the hostile
Therefore, the objective must be to protect the environment of a planet might, when transported
earth from immediate infection until "the nature to the comparatively lush conditions of the earth,
of the exotic organisms becomes familiar [and] overgrow terrestrial life forms or alter the physical
devices such as vaccines or some means to destroy or chemical characteristics of the biosphere. For
the microbes can be developed." example, exotic soil mechanisms with unfamiliar

The panel assumes the possibility of living, metabolic capabilities conceivably could sequester
perhaps frozen, organisms in the subsurface of a nutrient, such as fixed nitrogen, in a stable form
the moon. It also suggests that until a negative which could not be attacked or utilized by ter-
case is proved, we must also assume the existence restrial organisms. In time, the terrestrial flora
of microorganism life on Mars and Venus-the would experience nitrogen starvation." Another
planets we are most likely to explore in the fore- possibility is the combination of alien microor-
seeable future. ganisms with earthly microorganisms in the bodies

As a first preventive step, the NAS panel pro- of astronauts, causing disease or creating "carrier"
poses a three-week quarantine of astronauts and conditions for transfer of disease to others.
spacecraft, and those personnel who have had Four primary potential sources of extraterres-
immediate contact with astronauts as they return trial contamination are listed by the NAS panel:
from extraterrestrial exploration. At the same samples deliberately collected on the moon or
time, soil and other samples of extraterrestrial planets; materials unintentionally gathered; ma-
material containing alien microorganisms should terials brought back on the astronauts' persons;
be immediately examined. Also spacecraft, suits, and materials brought back within the spacecraft.
and other equipment that might contain micro- Moon-mission returnees probably would not
organisms should not be decontaminated until pick up back-contamination by planned samplings
they have been thoroughly checked biologically. or even by pickup of surface dust that might stick

The NAS panel points out that even micro- to astronauts' suits or equipment. Rather, the
organisms which in their original environments panel thinks, the danger would be from subsurface
might not be harmful to earthly creatures might samples containing living organisms. These might
become quite nasty on a more hospitable earth. be transported back to earth on the bodies of the
Such "nonpathogenic" organisms could danger- astronauts. It would be advisable to compare care-
ously preempt supplies of nutrients on which fully the astronauts' bacterial balances before and
various forms of earth life depend. after lunar flights. Mars and Venus represent even

greater potential dangers, with Mars the more
hazardous possibility.

The panel says, "The physical conditions, inso-
far as they are known, on Mars, Venus, and the
moon, indicate that life could have developed on
the Martian surface, the Venus cloud layer, or in
the lunar subsurface. Evidence suggests that the
probability of life on the moon is low, rather un-
likely on Venus, but not unlikely on Mars. Conclu-
sive answers may not be obtained for some time
to come.

"In the interim, however, negative data will not
prove that extraterrestrial life does not exist; they
will merely mean that it has not been found," the
panel warns.

Therefore, NASA should prepare the necessary
preventive program on the assumption that "extra-
terrestrial life and the concomitant possibility of
back-contamination must be presumed to exist.

"To presume otherwise," the panel warns,
"could lead to inadequate planning of precaution-
ary measures and failures to foresee a danger
which might be avoided."-END
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Newchraft TURBOPROP
... and it's available "off the shelf")

"Just right" for 80% of today's
mission support trips:

How many of your command's mis- * Long range. Flies up to 1,565 miles *Built for rugged duty and tested far
sion support trips are to places 1,000 nonstop. in excess of required load factors, the
miles away-or less-with 5 or 6 pas- * Over-the-weather capability. Pres- Beechcraft TURBOPROP U-8 offers
sengers? surized for comfort, even at 32,600'. go-anytime reliability ... longer ser-
If those are your requirements for a * Easily operated by one pilot-even vice under the roughest usage . . .
mission support aircraft, compare them under the most difficult trip condi- with a minimum of maintenance.
against these high-performance capa- tions. Provides the added confidence * Saves its cost over and over again
bilities and features of the new Beech- of big plane "positive feel." when used instead of larger aircraft.
craft TURBOPROP U-8: * Short field capability. A rugged air- Worldwide Beechcraft Service or-
* 3-compartment privacy, and private frame, assuring traditional Beech- ganization assures you of parts and

lavatory. craft low maintenance costs, plus a expertservice;eliminatesneedforhuge,
* Conference-room seating for 5 or 6, wide range of operating speeds en- expensive logistic support program.

plus private pilot compartment, or ables this versatile turboprop to op- "Off the shelf" availability makes the
with high-density seating for up to 9. erate from the shortest, roughest Beechcraft TURBOPROP U-8 an even

* High speed for vital "on time" arriv- airfields. It can use any airfield that more desirable choice.
als. With twin turboprop engines of piston-powered twins use regularly. Write now for more facts about the
1,000 total horsepower, this speedy *Adaptable to your specific needs. Beechcraft TURBOPROP U-8, or other
Beechcraft U-8 can streak across the Passenger seats come out quickly for Beechcraft U-8s. Address Beech Aero-
skies at 280 mph-with unrivaled high-priority cargo shipments or space Division, Beech Aircraft Corpo-
fuel economy. modification into aerial ambulance. ration, Wichita, Kansas 67201, U.S.A.
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BEECH "IMAGINUITY" IN MANNED AIRCRAFT...
This practical size pressurized TURBOPROP is the newest member of
the Beechcraft U-8family of mission support aircraft Itflies "on time"

_____Check these other Beechcraft U-8s-also available "off the shelf:"

The Beechcraft TURBOPROP U-8 panel has room Lowest-cost Beechcraft U-8 is this one with 340 Two 380 hp Lycoming supercharged fuel injec
for full nav/comm equipment. Affords easy tran- hp supercharged engines. It can carry 4 or 5 pas- tion engines power this Beechcraft U-8 to speeds
sition to jet operation for pilots trained on piston- sengers and a crew of 2 at speeds to 239 mph. of 252 mph. It can fly up to 1,565 miles nonstop-
powered aircraft. And it can be used to help jet- Range at cruising speed is well over 1,000 miles. and operate from the smallest, roughest fields.
rated pilots maintainjet proficiency-at low cost.

Beech Aerospace Division projects include R &
D on manned aircraft; missile target and recon-
naissance systems; complete missile systems;
space systems management; programs pertain.
ing to liquid hydrogen propellants and cryogenictankage systems; environmental testing of mis-

BEECH AIRCRAFT CORPORATION 0 WICHITA, KANSAS 67201 1 sile systems and components; and GSE.

HELPING BUSINESS GROW FASTER. Only Beechcraft offers such a complete line EXECUTIVES: Write today for free booklet, "Answers To The 19of planes with so much speed, range, comfort and quiet to help business multiply Most Asked Questions About Business Flying." It could point thethe money-making decisions that each top man can make. That's how thousands of way to major new profits for your company. Address Beech AircraftBeechcrafts have paid for themselves. Corp., Marketing Services, Wichita, Kansas 67201, U. S. A.



Within our reach today is a new "golden age" in aviation. That is the consensus

among military, aeronautical, and materials-development experts. But there is

also consensus that this potential-and all the benefits that this nation would derive

from its realization-will not automatically fall into our lap. The story of the

aeronautical challenge-pinpointed to the various sectors of technology involved

and the socio-economic impact that would result-has been brought to important audiences

in key regions of the nation. In a series of four Seminars, staged by AFA in cooperation

with FAA, NASA, and the USAF, aerospace experts have examined all aspects of . . .

umning Revolution
i Aeronautics

By Edgar E. Ulsamer
SPECIAL ASSISTANT TO THE EXECUTIVE DIRECTOR, AIR FORCE ASSOCIATION

HE Air Force Association's current Statement of The Seminars led off with discussions of the "birds-in-T Policy notes that while "to date, military require- hand" aircraft which, dramatic as they may be, still draw
T ments have provided the primary stimulus for public on the old technology-the C-5A transport, the super-

support of technological advance . . . new ways must be sonic transport, and the new V/STOL vehicles. From here
found to enlist public support for advanced technology." the discussions progressed into the new materials tech-

With this policy objective in mind, the Air Force Asso- nology, the resulting aircraft, and their social and economic
ciation early this year launched a series of four regional impact through lowered fares and cargo rates. A presenta-
seminars on "The Coming Revolution in Aeronautics." The tion on foreign technology as a serious economic threat,
locations and dates have been: East Coast-Garden City, if the United States fails to capitalize on the technological
Long Island, N. Y., February 23; West Coast-Los An- revolution, formed an integral part of each conference. The
geles, April 7; Midwest-Chicago, April 20; Southwest- climax of the Seminars came in round-table discussions of
Dallas/Fort Worth, June 30 (see box at right), the philosophies behind research and development, the

The Seminar program has received the full cooperation roles of government and industry in this area under the
of the Air Force Systems Command (AFSC), the National free-enterprise system, and the traditional pioneering func-
Aeronautics and Space Administration (NASA), and the tion of the military in relation to commercial aviation.
F'ederal Aviation Agency (FAA). Each session featured In examining technology as the pacing factor of aero-
briefings by AFA President Jess Larson and Past AFA nautics and, in a broader sense, modern society itself,
President John R. Alison. Expert comment was furnished by the programs achieved their ultimate purpose: To show
distinguished panels, including FAA Administrator Najeeb that the US can only lose-economically, socially, and
E. Halaby; USAF Gen. B. A. Schriever, Commander, militarily-by allowing those to whom the status quo is a
AFSC; Dr. Raymond L. Bisplinghoff, NASA's Associate way of life to put artificial constraints on technology.
Administrator for Advanced Research and Technology; Further, technology was shown for what it is-an in-
111(1 Dr. Alexander H. Flax, Assistant Secretary of the Air strument for advancement that knows no loyalty, no geo-
lorce for Research and Development. Other participants graphic boundaries, but which willingly serves any master
were top industry executives, a leading scientist in ma- prepared to bear the expense of exploiting it.
terials development, and a top-rated aerospace industry The fact that AFA's Seminar series on "The Coming
marketing analyst. Luncheon speakers included Senator Revolution in Aeronautics" generated new, constructive
A. S. Mlike Monroney (D.-Okla.), Chairman of the Senate thinking on the problem of research and development and
Aviation Subcommittee, and Austin j. Tobin, Chairman of alerted people of stature to the existence of a dilemma
the Port of New York Authority. which begs solution is attested to by such comments as

The main objective of the Seminars on "The Coming these:
Hevolution in Aeronautics" was to drive home to influential Gen. Jimmy Doolittle, after attending the Los Angeles
au(diences the implications of new and revolutionary aero- Seminar: "It was superb. Highly informative. Just right
iiautical technology. New structural materials coupled with in tone. Achieved every objective."
diunatic advances in propulsion efficiency are making pos- Or, Senator Monroney, after acting as luncheon speaker
sible advances in airplane performance that are more sig- and panelist: "I was not only proud to participate . . . I
iificant than the transition from wood and canvas to alu- also learned a lot throughout the day."
mimorfrompistonenginestojets. Ineverycase,carewastaken toensure aquality audi-
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ence made up of members of the business community,
financial analysts, bankers, and brokers, whose influence PARTICIPANTS AT AFA SEMINARS
ranges wide in our society. In the following report, we GARDEN CITY, L. I., N. Y., FEBRUARY 23
attempt to present, in capsule form, the gist of the dis- Panel
cussions in a highly successful and important AFA Sem- Dr. Raymond L. Bisplinghoff, Associate Administrator for
inar series. Advanced Research and Technology, NASA

Najeeb E. Halaby, Administrator, FAA
The C-SA Gen. B. A. Schriever, Commander, Air Force Systems

Command

Slatedfor test flight in1968,theC-5Awillbeabout AutnToi, Luncheon Speaker
Austin Tobin, Executive Director, Port of New York

210 feet long, have a wingspan of 200 feet, weigh about Authority
750,000 pounds, and carry payloads of up to 250,000 Industry Presentations
pounds. So far DoD has stated a need for fifty-eight of M. C. Haddon, Vice President, Lockheed-California Co.
them. Four jet engines, each with about 40,000 pounds Dr. James W. Mullen, II, President, Texaco Experiment
thrust, will give the C-5A a cruising speed roughly equal Incorporated
to today's commercial jets. A commercial version is ex- localsontor
pected to become operational in the early 1970s. Local Sponsor

In a commercial version, the three companies competing The Long Island Association

for the C-5A-Boeing, Douglas, and Lockheed-see the LOS ANGELES, CALIF., APRIL 7
possibility of accommodating as many as 1,000 passengers Panel
by using a three-deck configuration. Donald Douglas, Sr., Dr. Raymond L. Bisplinghoff, Associate Administrator,
says, "[The C-5A] should give the big luxury liners a run NASA
for their money. On a plane as big as that, all sorts of com- Najeeb E. Halaby, Administrator,FAA
forts can be added-and passengers will be flying across LuConmpeer
the ocean for perhaps less than $100." Luncheon Speaker

Recognizing the difficulty of finding 1,000 passengers for Sen. A. S. Mike Monroney (D.-Okla.)

a given trip, transportation experts propose various combi- Industry Presentations
nations of passengers and cargo. Integrated, automated, Robert A. Bailey, Vice President, Lockheed-California Co.

Leo J. Devlin, Vice President, Douglas Aircraft Co.and compatible cargo systems would link truck transport Malcolm S. Harned, Vice President, Aircraft Div., Hughes
with the C-5A. Tool Co.

Air cargo's annual growth rate, averaging twenty-five William E. Larned, Jr., President, DMS, Inc.
percent over the past few years, plus the C-5A's potential Dr. James W. Mullen, II, President, Texaco Experiment
for reducing the air ton-mile cost from 15c to 6<, directly Incorporated. Local Sponsors
competitive with trucking costs, makes an all-cargo version The Los Angeles Chamber of Commerce
of the C-5A highly attractive. One approach involves a The Los Angeles Society of Financial Analysts
piggyback operation, based on the C-5A's ability to be
loaded directly through the end of its cargo compartment PIl
from two full-sized trailer trucks at the same time. CeorgeP.Bates,Jr.,DirectorofAircraftDevelopment,

Maynard L. Pennell, a Boeing Vice President, said of the FAA
C-5A: Dr. Alexander H. Flax, Assistant Secretary of the Air

"Imagination and foresight are required to make full use Force for Research and Development
of the opportunities offered [by this airplane]." Charles W. Harper, Director, Aeronautics Div., Office of

Vice President Leo J. Devlin, in charge of the Douglas Advanced Research and Technology, NASA

C-5A program, struck a similar note: ". . . We firmly believe Luncheon Speaker

(Continued on following page) Gen. B. A. Schriever, Commander, AFSC
Industry Presentations

Robert A. Bailey, Vice President, Lockheed-California Co.
Charles M. Forsyth, Vice President, McDonnell Aircraft

Corp.
NWilliam E. Larned, Jr., President, DMS, Inc.
T. R. May, Vice President, Lockheed-Georgia Co.
Dr. James W. Mullen, II, President, Texaco Experiment

Incorporated.
Local Sponsor

The Chicago Association of Commerce and Industry

DALLAS-FORT WORTH. TEX.. JUNE 30
(as scheduled at presstime)

Panel
Dr. Raymond L. Bisplinghoff, Associate Administrator,

NASA
Najeeh E. Halaby, Administrator, FAA
Cen. B. A. Schriever, Commaoder, AFSC

Luncheon Speaker
Sen. A. S. Mike Monroney (D.-Okla.)

Industry Presentations
William E. Larned, Jr., President, DMS, Inc.
Robert L. Lichten, Director, Advanced Engineering, Bell

Helicopter Co.
Dr. James W. Mullen, II, President, Texaco Experiment

Incorporated
This artist's conception of Boeing's C-5A hevy 1 ogisti J. L. Murray, Vice President, Douglas Aircraft Co.transport gives an idea of the magnitude of the aircraft. Maynard L. Pennell, Vice President, Boeing Co.
A commercial version, according to the designer, would not Paul Thayer, President, LTV Aerospace Corp.differ materially in outside appearance except that it would
have three rows of windows extending the length of fuselage.
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THE COMING REVOLUTION IN AERONAUTICS

40,000-pound payloads for up to 4,000 miles at about
2,000 mph, and at a seat-mile cost lower than that of the
most economical jets now flying.

Boeing designers say they have improved the aero-
dynamic efficiency of their wind-tunnel SST model by ten
percent, that a similar gain in engine efficiency has been
achieved, and that these factors give the SST a seat-mile
cost ten percent lower than that of the Boeing 707-320B on
over-ocean ranges.

The idea of having both Boeing and Lockheed build
actual SST prototypes has been proposed by Senator Mon-
roney and is gaining support on Capitol Hill. These manu-
facturers have come up with two different solutions to the
SST's requirement to cruise at 1,800 mph, yet operate
efficiently in the low subsonic speed regime following take-
off and during approach and landing. The Boeing design
employs a variable-sweep wing similar to that of the F-111.
Lockheed is committed to a double-delta, fixed-wing con-

Boeing's bid for the SST centers on variable-sweep wing figuration much like that employed on the YF-12A. Each
geometry shown here in amultiple exposure photo. Wings
arepositioned innearly perpendicular fashion fortakeoff company is confident that its approach will meet the de-
and landing, swept back part way for transonic ascent sign objectives completely.
and descent, swept back completely for supersonic cruise. Government and aerospace industry officials generally

expect the European Concorde to be operational at least
that the C-5A will bring new benefits for peace and pros- two years before our SST. And Senator Monroney, whose
perity for the world community by creating new dimen- Aviation Subcommittee rides close herd on SST develop-
sions in air transport during the last quarter of the twen- ments, says he wouldn't be surprised to hear "any day now
tieth century." that Russia has taken to the air with an SST." He finds

Charles W. Harper, Director of NASA's Aeronautics small comfort in the thought that the first Soviet SST will
Division's Office of Advanced Research and Technology, be slower than the American model; the Soviets are known
remarked: "As far as the C-5A is concerned, it represents to be working on follow-on SST designs in the Mach 3
to NASA a very happy indication of greatly increased in- speed regime.
terest in aeronautics." Why is this nation taking, as Senator Monroney called

it, the "calculated risk" of coming in third with its con-
The Supersonic Transport tender for the world's SST market? The director of NASA's

Aeronautics Division, Charles W. Harper, points out that
The SST proposed for the United States will carry 225 ". . . The reason we have striven for higher speeds than the

or more passengers across continents, or from continent to Europeans is that efficiency continues to rise with Mach
continent, at speeds approaching Mach 3, triple that of cur- number. Somewhere around Mach 3 we begin to realize
rent operational transports. Economically, the SST repre- the limits of the technology we can get on at this point.
sents a major challenge and opportunity. By 1980 the SST It begins to get a little shaky beyond that, although our
can mean $10 billion to the national economy, more or less, analyses show that at Mach 6 to 8 it looks as though very
depending, among other things, on whether the American efficient flight can be achieved
version wins out over the slower, but presumably earlier "For this reason this country decided against the lower
available, British/French Concorde. Senator Monroney efficiency of flight at the Mach 2 range that the Europeans
pointed out that the world market for SSTs over the next have chosen-at greater economic risk-and instead settled
twenty-five years is estimated to reach 1,500, and that for the higher technological risk of greater speed."
375,000 jobs in this country could depend on the outcome The Assistant Secretary of the Air Force for Research
of the competition. and Development, Dr. Alexander H. Flax, following a dis-

FAA Administrator Halaby, citing recent design im- cussion on how easy it would be to put passenger seats into
provements, predicted that the American SST will carry the B-70 and call it an SST, commented:

"We are attempting to build a transport which can earn
a profit for a private operator. In the past, attempts to build
aircraft that were uneconomical have been very unsuccess-
ful. The first [British] Comets preceded US jet transports
by several years. Aside from technological difficulties . . .
they were also highly uneconomical on most route struc-
tures of interest to US carriers; and you may recall that
none of them were bought."

Relating this thought to the Soviet SSTs, Dr. Flax
labeled them "prestige items with little chance of being
truly competitive."

V/STOL Aircraft

Lockheed's design for the SST relies on a double-delta, City-center-to-city-center transportation will be an ex-
fixed-wing configuration to cope with aerodynamic require- d
ments of supersonic flight, transonic transition, and take- paningfieldforaeronauticsinthenexttenyears.
off and landing. Careful contouring of wings is said to Several American companies are well on the way toward
lower sonic boom potential while increasing lift-drag ratio. designs which ultimately will carry sixty or more passengers

74 AIR FORCE Magazine * July 1965



CONTINUED

forty-five minutes, at fares below those of the present
shuttle services.

M. C. Haddon, Vice President of Science and Engi-
neering, Lockheed-California Company, told AFA's New
York Seminar his company could institute right now a
"rather methodical development program" which in five
years or less would result in an operational sixty-passenger
"Metroplane." Cruising at 375 mph, or faster if necessary,
it would be competitive in price with current transporta-
tion media.

Ling-Temco-Vought's triservice XC-142A, a four-engine
turboprop V/STOL capable of hovering and backing up as
well as horizontal cruise at 400 mph, is being considered
for adaptation to commercial uses. Its designers see no
reason why it cannot become a sixty-passenger commercial
vehicle capable of hauling ten-ton payloads more than 1,000

A commercial, stretched-out version of the tri-service XC- miles. It could operate in the VTOL mode in city-center
142A Ling-Temco-Vought V/STOL transport, shown here, terminals and in the fuel-saving STOL mode in suburbia.
would accommodate sixty passengers, according to LTV. NASA's Dr. Bisplinghoff has characterized the future of
Capable of hovering, and even backing up, the turboprop commercial V/STOL aircraft in these words: ". . . [it] will
XC-142A has a top forward speed of 430 miles per hour. take aviation from the relatively specialized mode that it is

today and make it one of the major transportation means
and operate from landing pads no larger than a tennis in the country."
court. Once these aircraft are operational and fitted into
the over-all transportation system, they could bring about The Materials Breakthrough
a rejuvenation of the downtown centers of larger cities,
which currently are being strangled by traffic jams and The C-5A, the SST, and the V/STOL aircraft discussed
inaccessibility. The United States currently spends about above, exciting as they may be, are only preludes to the
$100 million annually on military V/STOL research and "Coming Revolution in Aeronautics." They make use of
development. Europe's annual investment in vertical lift technology and materials that are currently available. The
and descent aircraft is slightly higher. Soviet funding of revolutionary quantum jump will come when new and truly
V/STOL projects is sizable, and the USSR holds several revolutionary materials and propulsion systems are applied
world records in helicopter flight. However, no commercial to new generations of advanced aircraft.
V/STOL operations of consequence, outside of limited and Basic, then, to the coming revolution in aeronautics is a
subsidized helicopter service, exist today. group of new and exotic materials. They represent, in one

US manufacturers are on record to the effect that they major breakthrough, greater progress than the world has
can build commercially attractive and technologically sound seen since the Bronze Age.
vertical lift and descent aircraft. Weight is the key to efficient flight. And aviation has led

Malcolm S. Harned, Vice President for Operations of the way in lightweight technology. The Wright brothers
the Hughes Tool Company's Aircraft Division, described at used wood and canvas. Lighter, stronger, stiffer aluminum
AFA's Los Angeles Seminar a 500-mph "Heliplane," em- took over in the 1930s. But speed brings increased heat,
ploying a lightweight hot-cycle drive which could operate and in the Mach 3 range aluminum begins to soften.
at twenty-five percent lower seat-mile cost than a conven- Titanium and stainless steel become the basic materials.
tional DC-3. The "Heliplane," Mr. Harned said, would be But even these advanced metals cannot be classed as "revo-
able to handle passenger service from downtown New York lutionary" in the aeronautical sense.
to downtown Washington in twenty-five minutes and from The really new breed of materials is something else
downtown Los Angeles to downtown San Francisco in (Continued on following page)

This artist's conception shows Lockheed's
sixty-passenger "Metroplane," which
could be flying within the next five
years. A winged rotorcraft, this vehicle
is said to be capable of speeds up to
375 miles per hour. Following vertical
takeoff, the aircraft would fold its
rotorblades back for conventional winged
flight. "Metroplane" would be more
economical than present shuttle service.
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again. They fall into three basic groups. All are composites, is stronger than steel, twice as stiff, and 3/3 times lighter.
comprised of two or more different materials, mixed or In hardness, boron ranks next to the diamond; it melts at
bonded together. What makes them revolutionary is their 3,700' F., compared with aluminum's melting point of
shared characteristics of light weight, great tensile strength, 1,200 F.
and high resistance to beat. Its combined qualities-weight, stiffness, strength, hard-

The first major category is the oxide-dispersed metals. ness, and high melting point-place boron far ahead of any
Here the secret is the uniform mixture of minute foreign other presently used aeronautical construction material.
particles into layers of molecules of a base material. The Boron's attractiveness is enhanced by the fact that its basic
result is reduced slippage and shear of one layer over an- raw material, borax, is available in abundant quantities in
other, similar to the effects of layers of sandpaper. These the US.
oxide-dispersed metals combine the desirable characteristics Materials-development experts are convinced that the
of their individual elements, characteristics which may not production cost of boron, currently conducted in a pilot
be obtainable from either separately. For example, a brittle operation, can be brought down to economically practical
material can be blended with one that melts easily, to make cost levels.
a composite that is flexible but which stands up at high Boron is discussed here in some detail because it has
temperature. already passed through its early research stages. But re-

A second group of materials uses metallic and metalloid searchers are also exploring the possibilities of graphite,
fbers-stronger, stiffer, and lighter than glass fibers. These silicone carbide, beryllium, and others as filament mate-
fibers are embedded in a matrix material to form laminated rial for laminates. There is evidence of equally interesting
composites, much as steel rods are used to reinforce con- and attractive properties in these materials.
crete. A third group of advanced materials is made up of or-

The Air Force has for some time been sponsoring de- ganic and inorganic synthetic compounds known as the
velopment programs of a monofilament of boron, for use polymers. While they represent a separate approach to
in laminated fiber materials. It has great potential for aero- materials development, they are generally used as binders
nautical applications. Fifteen percent lighter than alumi- for the reinforcing of laminate materials.
num, boron is six times stronger and six times stiffer. Boron Two of the polymers-PBI and Pl-have shown remark-

able versatility. They can be used as adhesives, they can
serve as binders with laminates, or they can be made into
fibers like nylon or other synthetics. As adhesives, PBI and
P1 give a fourfold increase in holding strength. As a binder
for the newfibers, PBI and P offer unprecedented ad-
vances in hardness, stiffness, andhbeat resistance. In fiber
form, PBI and PI have no competition at temperatures of
7000 F. and above.

Propulsion and Flight Dynamics

Engine efficiency is basic to aviation efficiency. In the
jet engine, efficiency is equated with thrust-to-weight ratio
and fuel consumption. Radical improvements depend on
running the engines considerably hotter than is possible to-
day. Theoretically, a 1,0000 F. increase in the temperature
of turbine-inlet air will boost engine thrust by 2)2 times,
requiring less fuel to produce a given amount of thrust over
a given amount of time.

To date, the roadblock to higher operating temperatures
has been the inability of available materials to withstand
the required increase in heat. This barrier is now disap-
pearing. A rise of several hundred degrees, to as much as
2,400' F., is predicted for the next generation of jet engines.
Here again, materials are the key as the new engines will
employ dispersion-hardened high-temperature alloys, such
as thoria-dispersed nickel, in their critical components.

Beyond this first increase, propulsion experts foresee the
raising of turbine-inlet temperatures to 3,000' F. or even
3,5000 F. within fifteen years.

Advanced composite materials and steadily improving
turbine blade-cooling techniques, the latter keeping the
blade temperatures several hundred degrees below that of
the gas stream, are the factors that will lead to a break-
through of this magnitude.

Engine designers predict, for instance, that within eight
years and by applying only technology already available,

Miles of boron filaments are iown here at the Richniond, the thrust-to-weight ratios of the engines used in commer-
Va., pilot plant of Texaco Experiment Incorporated. cial jet liners will double, from 5 to 1 to 10 to 1.
Originally developed for the Air Force as a component for By 1980, the same designers foresee thrust-to-weight
high-energy fuels, boron now is considered one of the most
promising advanced materials for aeronautics. These reels ratios in the order of 20 to 1. The impact on the economics
are being shipped to other contractors for evaluation. and performance of aircraft of such an advance in engine
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efficiency will be much greater than that of the changeover Realization of these higher velocities, he added, would
from piston engines to jets. mean "that the aerospace plane concept becomes a reality."

Adding to these performance gains in engines will be And the earth-to-orbit vehicle, economically attractive
concurrent advances in aerodynamics and materials. A new as a recoverable booster for space launches, would for the
field of aeronautical science-combining aerodynamics, first time make a single machine possible for air and space,
materials, and propulsion-is emerging. giving new meaning to the term "aerospace."

The "Cascading Effect" Aeronautical Spinoff

The combined effects of the aeronautical improvements Aeronautics is a generous science. Its technology and
in various fields which can be foreseen, happily do not materials are adaptable to a wide range of industrial pro-
merely add up. They multiply. If improvements of forty cesses and products quite apart from aeronautics. It is a
percent in each of three areas-structures, aerodynamics, seedbed of ideas, knowledge, and techniques vital to an
and propulsion-were designed into a future aircraft, the advancing society. Examples abound.
over-all efficiency gain of such an airplane would be an The aircraft production effort of World War I was the
estimated 233 percent because of the "cascading effect." catalyst for the plywood industry, which last year grossed

Improved structural efficiency yields bonuses in aero- $3 billion in domestic sales.
dynamics. Increased aerodynamic efficiency leads to greater The US aluminum industry, with annual sales of more
propulsion effectiveness. This in turn yields further gains than $1 billion, grew out of aeronautical requirements.
in aerodynamics and structures, thereby closing the loop. Military aviation during World War II gave rise to the

plastics industry, which last year reached a sales volume of
Tomorrow's Revolutionary Aircraft $2.5 billion.

The new light and strong advanced composite materials,
Putting together all these advances into the 1980 coun- such as boron, are already being viewed longingly by non-

terpart of today's 707 or DC-8, we find an aircraft em- aeronautical industries. Proposed uses include skyscrapers,
ploying engines with a thrust-to-weight ratio of 20 to 1 or large bridges, trucks, hydrofoils, air-cushion trains, ocean
better. Its structure will be made of advanced composites freighters, and sporting goods.
with twice the strength-to-weight ratio of aluminum. On the strictly consumer side, the greaseless frying pan
Weighing no more than today's aircraft and consuming and kitchenware that goes straight out of the refrigerator
about the same amount of fuel, it will have triple the pres- and into the oven owe their existence to aerospace devel-
ent payload and accommodate more than 400 passengers. opments. Precooked meals for bomber crews led to TV

Applying a similar projection to a second-generation dinners. Electronics in general benefits greatly from aero-
commercial C-5A of the same time period, this picture nautics. The computer and its peripheral devices, from
emerges: A 3-to-1 reduction in empty weight-from 300,- solid-state physics to information storage and retrieval,
000 to 100,000 pounds-results from the structural use of have been triggered and advanced by Air Force research
advanced composites, while the payload and passenger and development.
capacity remain unchanged. And while the first-generation Air Force avionics researchers only recently developed
C-5A would use 277,000 pounds of fuel over a maximum an "artron"-an artificial neuron or nerve cell. A number
cruise range of 5,500 nautical miles, the second-generation of these could learn to "remember" simple reactions and
version would require only 88,000 pounds for the same reflexes. A network of artrons could behave like a tiny por-
flight. Since empty weight directly affects an aircraft's pur- tion of the brain, and even learn behavior patterns, or re-
chase price, and fuel economy affects its operating costs, learn them to correct its own mistakes.
the possibilities for radically lowered air fares become The jet engine has found a number of nonaeronautical
obvious. uses. Almost 1,500 engines are in stationary use at present,

Similar advances are predicted for the V/STOL field in pumping oil through pipelines, powering compressors, and
the 1980s. Lift-cruise, straight-cruise, and straight-lift en- generating electricity. The annual world market for the
gines, with thrust-to-weight ratios four times those of pres- sale of such gas-turbine installations is now said to have
ent levels, up to 40 to 1, are expected. The projected results reached $100 million. And the jet engine is also taking to
will be increased payloads and possibly a whole new eco- the high seas, powering such vessels as the 350-foot Coast
nomic pattern for this type of flying. Guard cutter Hamilton.

With the productivity of aircraft closely linked to its Among the numerous benefits which modern medicine
speed, and since time is man's most perishable commodity, has derived from aerospace research is a device which en-
hypersonic commercial flight inexorably will follow super- ables doctors to interpret a patient's heartbeat. Another,
sonic flight. the "cat eye," produces images a billion times brighter

President Johnson recently announced that models of than the object it focuses on, giving a clear view of a
hypersonic aircraft designed for speeds of 5,000 mph and patient's internal organs without the use of X-rays.
more were being built. A panel of distinguished scientists,
at the behest of the Air Force Systems Command, recently . .
completed a detailed feasibility study of air-breathing air- AWorldwideCompetitor
craft capable of extreme hypersonic speed. US preeminence in aviation is no automatic birthright.

At AFA's Chicago Seminar, General Schriever com- Structural aluminum started in World War I in Ger-
mented on the findings: "The utilization of hydrogen fuel, many.
with supersonic combustion, promises to give us an air- The sweptback wing originated in Germany.
breathing vehicle that certainly can go at speeds of ten to The jet engine came into being in England in 1937 and
twelve times the speed of sound, and possibly as high as in Germany in 1938.
twenty times the speed of sound. So I think we are in for Radar was invented in England.
a very dramatic increase in the velocity of manned vehicles Reporting on an inspection of the British and French
with air-breathing types of propulsion." (Continued on following page)
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working on at least two long-range transports in the C-5A
class and may possibly be the first to fly this type of air-
craft.

Russia is experimenting with a helicopter capable of
lifting 100,000 pounds, and with a tilt-wing vertical-lift
aircraft designed to carry several hundred troops.

Mass production and a worldwide sales campaign of the
Soviet MI-6 helicopter, holder of many world speed and
altitude records and designed to carry sixty-five passengers
orttwelve tons of cargo, have been announcedofficially

In airline operations, the Minister of Soviet Civil Air
Service estimates that Aeroflot will carry 42,000,000 pas-
sengers in 1965, roughly half the US volume, that 100 new
routes will be added, and that four new international runs
between Moscow and Africa will be opened.

Indicative of the new "business orientation" of Soviet
airline operators is the fact that Aeroflot, once known for

-k\ i P! shoddy treatment of its passengers, now honors US credit

Three advanced Soviet helicopters are shown at Brussels cards.
airport on their way to the Paris Air Show. From left to Even Red China has climbed aboard the aviation band-
right are the MI-6, the MI-8, and the MI-10. The MI-6 is wagon and recently signed an agreement with nineteen
the world's largest copter, able to carry sixty-five pas- world airlines to accept and exchange tickets over its route
sengers or twelve tons of cargo. Mass production and an
energetic export drive have been announced for the MI-6. structure, which now includes twenty-five terminals.

aircraft industries, FAA Administrator N. E. Halaby told The Future

AFA's Seminar in New York, "I think we can expect a real Progressinaeronauticsdependslargelyontheeconomic
challenge." He stressed that those two countries are giving health of the $20 million aerospace industry and its 1,300,-highest priority to the development of the powerplant and 000employees.
airframe market in the interest of "the prestige of France MarketigexpertWilliamE.Lared,Jr.,Presidentof
and the economic survival of Britain."MaktnexetWlimE redJ.,Psdnto

and te ecoomic urvivl of ritai." .DMS, Inc., has predicted at AFA's Seminars a$10 billion
Senator Monroney, describing Free Europe as "fighting DS n. a rdce tAAsSmnr 1 ilo
us ator ,nnydec epetaigtin, growth-two-thirds of it from aircraft production-in theus tooth and nail inThe competitive field of aviation," ~ eopcidsroeteeteae

pointed out that European imports of US aviation products
had slumped from $86 million in 1961 to $51 million in Citing FAA figures, he foresees 1,085 jets in use by com-

1963. mercial airlines by 1970, compared to 432 today, and said
that by 1975 "it is entirely possible that total civilian air-The Senator pointed out that foreign competition offers crfslothid tyoube mcafutms
craft sales of the industry could be as much as four times

such advantages as "lower prices because of government that of today."
subsidies and lower labor costs" and "more generous long- Hepointedoutthatacomparableshifttocommercial
term financing." aviation products occurred in the 1950-1960 time period

In regard to this country's cumulative $21 billion balance when civilian aircraft sales increased tenfold, while de-
of payments deficit, he said, the present annual export level fensesales,dominantastheywere,increasedonlysixfold.
of $1.5 billion in military and over $1 billion in civilian Aerospaceemployment,accordingtoMr.Lamed,can
aircraft exports is "obviously crucial." be expected to increase by at least a half million employees

"If our dominance of the aviation manufacturing market by 1975.
were to slip, we would not only lose these exports, but we Mr. Larned tied his growth projections to the prediction
might find ourselves importing a similar amount from other that the industry's business environment over the next ten
nations. In the extremes, this could result in a net loss in
excess of $3.5 billion. A loss of this magnitude in our
balance of trade would be a severe economic blow to the proTis conclusion e based on the growth element and on
nation, the Senator warned. new government policies covering military aerospace such

And the Kremlin's economic and technical achievements as predefinition to avoid costly cancellations, longer term
cannot be overlooked. Soviet Russia is advanced in the use contracts over the life cycle of a given program, a swing
of dispersion-strengthened composite materials, including a to incentive type contracts, and emphasis on value engi-
dispersion-strengthened aluminum alloy. The Russians are neering and cost consciousness.
moving ahead in the development of boron fibers and
oxide-dispersed metals. The Commercial Aviation Market

The Soviets either already have or are close to a jet
engine in the 40,000- to 50,000-pound-thrust class. Market forecasting is at best a precarious art. But there

Russia's new long-range commercial transport, the IL-62, is ample evidence that civil aviation will grow rapidly both
seats 186 passengers, has a range of somewhere between in volume and revenue in the years ahead.
5,500 and 6,800 miles, and appears to be competitive in One underlying growth factor is the sheer number of
the international aviation market. Its designers are touting people. By 1975, the Census Bureau says there will be
it as more economical than British VC-10. 225,000,000 Americans-35,000,000 more than today. The

Hard-sell tactics and attractive financing arrangements labor force will be up by 18,000,000 and, if current trends
have already led some thirty nations to buy Soviet aircraft continue, the 1975 American will be better educated and
and helicopters. better paid and will travel more than his counterpart of

To aggravate the picture, the Soviets are known to be today.
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Government forecasts assume that, during the same logistics transport could well effect a reduction of almost
period, the gross national product will grow from $600 this proportion.
billion to $900 billion. Disposable income is expected to
increase by at least thirty percent. Longer vacations and Plateau or Revolution?
shorter work weeks for more people round out the 1975
picture-more people, with more money, more time, and The revolution in aeronautics is not yet here. And it will
more desire to travel. A greatly stepped-up demand for not happen of its own accord. It will take the best efforts
aviation's service in the next decade and beyond seems of the government and industry, and the support of the
inevitable. American public, to keep this nation on the road toward

At the same time, over the next ten years, the population first-class achievements in aeronautics and the other areas
explosion will add another billion people to the world of technology which determine the rate of progress of
population. And by the year 2000, statisticians foresee c modern society.
total of 7,000,000,000 people-more than double today's There are clouds on the national horizon. General Schrie-
total. In particular, the underdeveloped countries of the ver expressed concern at AFA's New York Seminar over
world, with no costly investments in highways and rail net- how technology can be kept moving in the future: "I think
works, can look to efficient air transportation to carry them it is fair to say that this rate of advance over the past
into competitive economic positions. twenty years has been largely stimulated by our defense

In evaluating aviation's growth potential, current trends needs. Should this urgency subside to some extent, I think
are illuminating. The year 1964 was the best the United that we have to be careful, as a nation, not to lose the
States commercial air carriers have ever experienced, with momentum behind our technology ... and this is what
aircraft operations up by ten percent. And this year looks concerns me with respect to the future."
even better. In Atlantic air freight alone, for example, a Senator Monroney, also with regard to the role of de-
doubling over last year's level seems almost certain. fense in advancing aeronautics, remarked:

Authoritative forecasts predict these long-range growth "If the present Secretary of Defense has his way, we will
rates: have a supersonic passenger plane flying long before we

* The Federal Aviation Agency expects an eighty per- have a supersonic capacity for carrying bomb loads in a
cent increase in passenger-miles flown by US carriers by potentially dangerous situation."
1970. During the same Seminar he likened the DoD's refusal

* The Air Transport Association sees a 249 percent rise to proceed with a new manned bomber to the attitude of
in air cargo volume within ten years. Individual carriers the Army's Bureau of Weapon and Fortifications fifty years
forecast even greater gains. ago when it refused to accept the Wrights' first airplane.

* Government studies indicate that commercial aviation As the Senator put it: "It's ridiculous. We may soon be
in the United States by 1985 could reach a volume of carrying bananas, lobsters, and passengers at Mach 3 and
twenty times the present level. Thus, if we are to avoid a bombs at minus Mach 1."
traffic jam in the skies, new technology, in the form of On the question of the technological plateau, General
greater speed and capacity, must be brought into play by Schriever, at AFA's Chicago Seminar, said that both mili-
then. tary considerations and economic opportunities allow only

Still other factors point to continued growth in the civil one realistic, logical answer: There must be no plateau. "In
aviation market. this far-from-perfect world, where we face determined and

One is the skimpy market penetration achieved by avia- dedicated opponents, we must possess the strength to main-
tion thus far. Last year only one American in ten over the tain both peace and freedom. We can't turn back the clock.
age of eighteen took a trip by air. And three out of four Nor can we stand still," he said.
adults in this country have never flown in an airplane at all. Senator Monroney, in Los Angeles, gave this answer:

Worldwide, the potential for expanding the air-travel "The future well-being of this nation-politically, economi-
market is staggering. Only two percent of the world popu- cally, culturally, and in other ways-is bound up in how
lation has ever ridden in an airplane. wisely and how extensively we utilize technology, in aero-

Today eighty percent of all air trips taken in the United nautics as well as elsewhere. Technology knows neither
States involve business people traveling for business reasons. geographical boundaries nor ideological loyalties. Like
The potential market explosion among people traveling for human ingenuity it knows no ceiling. If we shackle tech-
personal or vacation reasons is vast. A similar potential nology, somebody else will use it to soar high above our
exists in medium- and lower-income groups, for the median plateau. And I say, this we can't afford."
income of today's US air traveler is high-$15,000 a year. AFA's Seminars projected today's research findings
There are strong indications that some travelers in the into tomorrow's realities. They underscored the benefits
lower-income groups, especially among younger people, are this nation can derive from advanced aeronautical tech-
changing over to air. nology and they showed how these benefits cover the entire

Lastly, the average age of the American population is an spectrum of the national interest. In so doing, they per-
important factor. Younger people are less afraid to fly than formed a crucial service. As General Schriever said re-
their elders. The average age of the US population is drop- cently, "We simply can't do enough to impress on the
ping, and soon more than fifty percent of all Americans will American public that a revolution in aeronautics is at
be less than twenty-six years old. hand."

Market analysts agree that the cost of fares is important The spark that has been kindled by AFA's Seminars on
to the future of commercial aviation. Large segments of the behalf of the commercial aspects of aviation will serve
aviation market are, in the language of the economists, military aviation as well. Senator Monroney, in taking
"price elastic," meaning the lower the price the more issue with DoD's neglect of funding for aeronautical pro-
people will travel. jects, put it this way:

A long-term research project, involving a number of air- "Military and civilian aviation are Siamese twins-if
lines and the Port of New York Authority, came up with you cut one, both bleed. And both must be nourished for
the findings that cutting air fares in half would bring either to be healthy." If, in that sense, the Seminars were
20,000,000 new customers into the air-travel market. A rate "nourishment," they represent a project vital to the mission
cut of this size would be out of the question at the moment, of AFA and the Air Force. Extensions of this program are
but a commercial version of the Air Force's C-5A heavy now under consideration.-END
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THE
By Jackson V. Rambeau

BU LLETIN AFA DI/RECTOR OF MILITARY
AND INDUSTR/AL RELATIONS

BOARD
News and Comment about Air Force People ...

The Pendulum Swings Back advocated by Representative Rivers and thirty-three of his
House Armed Services Committee members, will be passed

A witness appearing before the House Armed Services by Congress late this summer. The reduced rate will be
Committee in its new hearing room in the Rayburn House improved a little by making the raise effective on October
Office Building is confronted, on the face of the rostrum 1, rather than January 1 as recommended by the DoD.
behind which sit the Chairman and Committee members, These are the conclusions that can be drawn as the Com-
with a plaque on which are inscribed pertinent excerpts of mittee concluded hearings on military pay and submitted
Article 1, Section 8, of the Constitution. its bill for a vote of the full House.

That section, to refresh your memory, enumerates cer- The Air Force Association joined with the Association
tain po.wers of Congress, including the power "to raise and of the US Army and the Navy League in an unprecedented
support armies . . . to provide and maintain a Navy; [and] joint statement supporting the Rivers pay bill in-hearings
to make rules for the government and regulation of the land before his Committee on June 11 (see Editorial, page 8).
and naval forces . .. " "All three of our organizations now ave-and have had

The plaque was mounted at the direction of the Chair- for years-a principal common objective of fostering means
man of the House Armed Services Committee, Rep. L. to attract and retain competent personnel in the several
Mendel Rivers of South Carolina, who is leading a cam- services," the statement, delivered by AFA President Jess
paign to reassert congressional prerogatives which he says Larson, declared.
have been gradually taken over by the Executive Branch "This Committee already knows that declining enlist-
of the government. ments and low reenlistments, together with the loss of com-

One of the first to face the new plaque was Secretary of missioned personnel, indicate that the goal is not being
Defense Robert S. MONamara, a prime target in Mr. Rivers' achieved. But this is only a part of the problem. Quality
campaign. Summoned as the first witness when the House is equally important. Will we have competent individuals
Armed Services Committee opened hearings on military and teams to operate exotic weapon systems in the years
pay early in June, Secretary McNamara could do little but ahead?

stare at the plaque while Mr. Rivers delivered a fifty-five- "What this Committee does with military pay this year
minute opening statement castigating the Administration's may well provide the answer. Two years from now-or
pay proposal. even a year from now-may be a year too late. We believe

How far Congress will go in seeking to regain its pre- that adequate pay is the first and major step in solving
rogatives is still uncertain, but there are numerous indica- these problems."

tions that Mr. Rivers' campaign is stirring the temper of The Administration's pay proposal, based on recom-
some of its members. mendations of the President's Special Panel on Federal

Mr. Rivers' Committee wrote into the military construc- Salaries headed by Marion B. Folsom, former Secretary of
tion bill this year-and the full House approved-a provi- the Department of Health, Education, and Welfare, was
sion that no further military base closings will be made expected to have little effect in modifying the Rivers bill
without specific approval of Congress. in the House.

The House Veterans Affairs Committee, chaired by Rep. The legislation recommended by the Folsom panel actu-

Olin Teague of Texas, has voted to impose the same re- ally includes three major elements-military pay, civil

strictions on closing of veterans' hospitals. service pay, and- a proposal to establish a Federal Salary
Rep. F. Edward H6bert of Louisiana, Chairman of the Review Commission to recommend changes in government

House Armed Services Subcommittee reviewing the Guard- pay structures once each four years.

Reserve merger, extracted a concession from Mr. McNa- Of these elements, only the civil service pay proposal
mara that congressional action is needed before the merger was expected to receive favorable consideration in the

can be effected (see next page). House. Congressman Rivers introduced the Administra-

In the Senate, Oklahoma's A. S. Mike Monronev, Chair- tion's military pay bill on the House floor and immediately
man of the Post Office and Civil Service Committee, has launched into bitter criticism of it, charging that it was

advised the White House that he cannot support the Ad- designed more to refute his own pay bill than to improve
ministration's proposal to establish a federal pay systems the military pay structure.

commission which would, in effect, take away from Con- The Administration proposal would also exclude Reserve

gress the responsibility for fixing or amending federal pay Forces personnel not on active duty from sharing in the

scales. In this, he was joined by Mr. Rivers. raise. Mr. Rivers pointed out that the panel "has provided
no justification whatsoever for excluding this category of

The Military Pay Wrangle personnel from receiving increases in basic pay, and, there-
fore, I wish to assure you that these Reservists [in drill

A military pay raise higher than that proposed by the pay status] will be included in any pay adjustment re-
Administration but somewhat below the 10.7 percent boost ported by the Committee on Armed Services."
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This was "noted with gratitude" in the statement by the
three Associations. "We are mystified why the Administra-
tion again seeks to leave them out," Mr. Larson said. "We
may need them sooner than we think."

Mr. Rivers also rejected the federal pay commission pro-
posal. As proposed by the Folsom panel, the commission
would be made up of ten civilians, not connected with the
government, who would meet every four years to review
pay scales in comparison with the civilian economy and
submit their recommendations to the President. Upon ap-
proval by the President, he would notify Congress of his
intention to effect the changes. Unless either House opposed
his recommendations in the form of a resolution passed
within sixty days, the new scales would take effect.

"Again we are confronted with the Executive Branch
telling the Congress that it no longer has the capability of
acting wisely, prudently, and expeditiously with regard to
changes in the federal pay structure," Mr. Rivers declared. With his boss looking on, Col. Donald W. Paffel, chief
"In my opinion this recommendation constitutes a vote of nlitaraidetoVicePresidentHubertH. Humphreyre-'no c d en liu fceives Legion of Merit from Air Force Secretary Eugene M.no confidence' in the legislatureoftheUnitedStates." Zuckert for initiative in congressional liaison duties beforeThough theAdministration may have found it difficult being selected for his present assignment early this year.to modify the Rivers pay bill in the House, it is expected
to exert considerably more pressure in the Senate when the Characteristically, Mr. McNamara could not bring him-bill arrives there. The pay scales are likely to be whittled self to bow to the will of Congress without some measuredown closer to the Folsom levels of whimsy. Among the legislative items he declared wereIf, as is expected, the Senate bill is different from the necessary in connection with the merger was a request toHouse version, the final bill will be written by a small establish National Guard units in the Virgin Islands.
group of conferees from both House and Senate. Normally But Mr. Hbbert could afford to overlook this gesture.
their product represents a compromise. "It is to be understood that the legislation which the

The travesty in the argument between the Administra- Secretary proposes is not confined merely to that legisla-tion and congressional critics is that the Service Secretaries tion but can be expanded or retracted," he said, with Mc-and Chiefs of Staff, who are necessarily responsive to Sec- Namara at his side.
retary McNamara's views, are put in the position of in- "I want to call attention to the fact that the subcom-
sisting that Congress is trying to pay servicemen more than mittee has never taken a stand on the merger. It has onlythey are worth. You don't improve morale or retention that insisted that congressional procedure be adhered to-that
way. Thus, even though some level of pay raise will be the Department of Defense submit legislation in support ofpassed, much of its value will already be negated by the what it wants to put into effect, and the Committee willpro and con arguments that precede it. then consider the merger on its merits."

It should be noted that the House Appropriations Com-
Breaking the Merger Impasse-Maybe mittee will also have a voice on merger plans, and at least

one key member has indicated his opposition to it. After
Action on the Defense Department's plan to merge the that, the Senate Armed Services and Appropriations Com-Army Reserve with the Army National Guard has been at mittee get their turn.

a standstill since mid-May while Rep. F. Edward Hibert
of Louisiana, Chairman of the House Armed Services Sub- CouncilFavorsPhysicianDraft
committee which has been conducting hearings on it, re-
cuperates from an operation. He has indicated, however, The drafting of physicians for military service should bethat he expects to resume hearings early in July. continued, AFA's Medical Council recommended at its firstJust before he entered the hospital, Mr. H6bert and Sec- 1965 meeting in Washington in May. The Council, led by
retary McNamara staged a joint press conference at the Col. Maurice I. Marks, said the draft was essential because
Capitol in which the Defense Secretary acknowledged he of the inability of the AF to attract sufficient volunteers.
cannot carry out the merger without congressional approval. (Continued on following page)

Gen. Gabriel Disosway, left, no LAL Coiimmlandr, will Lt. Gen. Kenneth Hobson, Vice Commander of AF Logis-become Commander of Tactical Air Command on August 1. tics Command, has been nominated for general to succeedSucceeding him in Europe is Lt. Gen. Bruce K. Holloway, Gen. Mark E. Bradley, Jr., as AFLC Commander. At rightnow Deputy CinC of USSTRICOM, nominated for four stars. is Lt. Gen. Cecil H. Childre, named CONAC Commander.
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THE BULLETIN BOARD CONTINUED

Recognizingalsotheshortageofdoctorsin the Air Re- Cmdr., 1501st Air Transport Wg., MATS, Travis AFB, Calif.,

serve Forces, the Councilsuggestedthatdraftedphysicians to Cmdr., 1001st Air Base Wg., Hq. Cmd., Andrews AFB,

beoffered an opportunity tovolunteer forsix years service Washington, D. C.. . . Lt. Gen. Cecil H. Childre, from US Rep.,

witha Reserve unit in lieuvof two years activeduty. CENTO, to Cmdr., CONAC, Robins AFB, Ga.... Maj. Gen.

It andrsevhe niincle of twonearstive duty. foAlbert P. Clark, from Cmdr., 313th Air Div., PACAF, Kadena

Itendorsedtheprincipleofincentivepayformedical AB, Okinawa, to Vice Cmdr., TAC, Langley AFB, Va., and

and dental officers based on post-doctoral training and ac- nominated for promotion to lieutenant general, replacing Lt.

complishment and, noting that the promotion cycle for Air Gen. Charles B. Westover.

Force medical officers lags two years or more behind that Brig. Gen. Thomas G. Corbin, from Dep. Dir. to Dir.,

of the other services, recommended enactment of H. R. 281, Legislative Liaison, Hq. USAF, Washington, D. C., replacing

which would exclude medical and dental officers from pr- MajC en.Perry M. Hoisington,II... Brig. GeThomasH.

visions of the Officer Grade Limitation Act. Crouch, from Dir, of Medical Staffing and Education, TSG,
Hq. USAF, Washington, D. C., to Cmdr., Wilford Hall USAF

Hospital, ATC, Lackland AFB, Tex.... Maj. Gen. William J.

Crumm, from Chief, Ops., Plans Div., SAC, Offutt AFB, Neb.,
to Cmdr., 3d Air Div., Andersen AFB, Guam, replacing Brig.

Gen. Harold W. Ohlke ... Maj. Gen. Richard D. Curtin, from

GillRobbWilson,who Asst. to DCS/R&D, Hq. USAF, Washington, D. C., to Dep.

helpedorganizeAirForce Defense Adviser and Dep. Rep., North Atlantic-Mediterranean
I Association and served as Area, Paris, France .. . Brig. Gen. Howard A. Davis, from Dep.

President in 1956, re- Dir. of Plans, SAC, Offutt AFB, Neb., to Dir. of Studies and

ceived two honors in June, Analysis, DCS/Plans and Ops., Hq. USAF, Washington, D. C.

having airport in his Brig. Gen. Joseph R. Deluca, from Dep. Cmdr., Hq.

home town of Parkers- OOAMA, AFLC, Hill AFB, Utah, to Dep. Dir. Supply, AFLC,

burg,W.Va.,namedfor Wright-Patterson AFB, Ohio ... Gen. Gabriel P. Disosway,

himand winning National from CinC, USAFE, to Cmdr., TAC, Langley AFB, Va., ef-

himoand wiAssociation's fective August 1 . .. Brig. Gen. Richard H. Ellis, from Cmdr.,
Aeronautics A315th Air Div. (Combat Cargo), PACAF, Tachikawa AB,
FrankG.BrewerAward Japan, to Dep. Dir. for Plans and Policy, J-5, the Joint Staff
for aerospace education. JCS, Hq. USAF, Washington, D. C.... Brig. Gen. Otto J. Glas-

ser, from Vice Cmdr., Hq. ESD, AFSC, Hanscom Field, Mass.,
to Dep. Dir. of Operational Requirements and Development
Plans, DSC/R&D, Hq. USAF, Washington, D. C.... Brig.

Gen. Donald W. Graham, from DCS/Materiel, MATS, to

ChurchJobsforRetirees Cmdr., EASTAF, MATS, McGuire AFB, N. J., and nominated

for promotion to major general, replacing Brig. Gen. Robert

Jobs are available for military retirees of all grades in J. Goewey, who has retired... Brig. Gen. William L. Hamrick,

church and church-related occupations, according to a sur- from Dep. Cmdr., San Bernardino AMA, Norton B, Calif.,

vey made by Col. Matthewv Thompson, USAF (Ret.), :o Executive Dir., Technical and Logistics Services, DSA, Alex-

Administrative Assistantto ThGeneral Commission on .ndria, Va....Maj.Gen.Bertram C.Harrison, from Dep. IG,
Caminsraive Assi t oe e nerl ComiOffice TIC, Norton AFB, Calif., to Dir. of Manpower and Org.,
Chaplains and ArmedForcesPersonnel. DCS/Programs and Requirements, Hq. USAF, Washington.

Colonel Thompson emphasized that salaried positions Lt. Gen. Kenneth B. Hobson, from Vice Cmdr., AFLC, to

are open for other than ministers or pastors in such varied Cmdr., AFLC, Wright-Patterson AFB, Ohio, and nominated

fields as camp director, foreign mission worker, pilot, pub- for promotion to general, replacing Cen. Mark E. Bradley, Jr.,

lic relations, farm manager, dietitian, or hospital technician. who is retiring ... Lt. Gen. Bruce K. Holloway, from Dep.

The program, endorsed by the Departments of Defense CinC, USSTRICOM, MacDill AFB, Fla., to CinC, USAFE,

and Labor, is interdenominational. Inquiries should be ad- and nominated foripromotiontoalieutenant general, replacing

dressed to the following: Protestant-General Commission Cen. GabrielP.D isosway... Maj. Gen. Perry M. Hoisington,

on Ghaplains and Armed Forces Personnel, 122 Maryland II,fromDir., Legislative Liaison, Hq. USAF,toAist. toDCS/

Ave, E, asingon D.C.2002;Catholic-National Personnel, Hq. USAF, Washington, D. C...Brig. Gen. Glenn
Ave.,NE,Washington,D.C.20002; A. Kent, from Military Asst. to Dep. Dir. of Defense Research

Catholic Community Services, 1312 Massawhusetts Ave., and Engineering, DoD, to Dep. Dir. for Development Plans,

NW, Washington, D. C. 20005; Jewish-National Jewish Hq. USAF, Washington D. C....John A. Lang, Jr., Adminis-

Welfare Board, Director of Community Services, 145 E.

32d St., New York, N. Y. 10016.

SENIOR STAFF CHANGES . .. Maj. Gen. John H. Bell,

from Chief, Air Section, Joint Brazil-US Military Cmd. and

Chief, Air Section, MAAG, Brazil, to Dir. of Personnel Train-

ing and Education, DCS/Personnel, Washington, D. C....
Maj. Gen. Robert W. Burns, from Cmdr., 73d Air Div., Tyndall

AFB, Fla., to Chief, MAAG, Karachi, Pakistan...Brig. Gen.

Roland A. Campbell, from Cmdr., 72d Bomb Wg., Ramey

AFB, P. R., to CinC SAC Rep. on Joint Strategic Target Plan-

ning Staff, Offutt AFB, Neb....Brig. Gen. Paul K. Carlton,

from Cmdr., 305th Bomb Wg., SAC, Bunker Hill AFB, Ind., to a

Chief of Ops., Plans Div., Directorate of Ops., Hq. SAC, re- lo

placing Gen. William J. Crumm ... Maj. Gen. John W. Car-

penter, III, from Asst. DCS/Plans and operations for JCS Mat-

ters, Hq. USAF, Washington, D. C., to Cmdr., Air University,
Maxwell AFB, Ala., and nominated for promotion to lieutenant First Air Force Outstanding Unit award to be received b,

general ... Brig. Gen. Maurice F. Casey, from Dep. Dir., 01, Air Force Reserve unit is presented to 433d Troop Carrier

H1q. USAF, Washington, D. C., to Cmdr., 1501st Air Transport Wing, Kelly AFB, Tex., by Lt. Gen. E. J. Timberlake.

Wg., MATS, Travis AFB, Calif., replacing Brig. Gen. James W. CONAC Commander, who retired Jue 15. At le-ft is Col.

Chapman, Jr....Brig. Gen. James W. Chapman, Jr., from Tom Marchbanks, 433d CO, and Capt. Frank Maxwell.
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trative Asst. to SAF, assigned additional duty as Special Asst. S. Samuel, from Dir. Special Studies Cp., Office USAF C/S,
for Personnel, Manpower, and Reserve Forces, replacing Ben- Hq. USAF, Washington, D. C., to Dep. Dir. of Plans, SAC,
jamin Fridge, who has resigned ... Brig. Gen. Robert H. Mc- Offutt AFB, Neb.... Brig. Gen. George B. Simler, from Cmdr.,
Cutcheon, from Dir. of Procurement Policy, ASD (Installations 4520th Combat Crew Training Wg., Nellis AFB, Nev., to Dep.
and Logistics), Washington, D. C., to Dir., Procurement and Cmdr. for Ops., 2d Air Div., Saigon, Vietnam ... Brig. Gen.
Production, Hq. AFLC, Wright-Patterson AFB, Ohio ... Maj. Benjamin A. Strickland, Jr., from Cmd. Surgeon, AFSC, An-
Gen. James C. McGehee, from Dir. of Personnel Training and drews AFB, Washington, D. C., and additional duty as Asst.
Education, DCS/Personnel, Hq. USAF, Washington, D. C., to for Bioastronautics, Office Dep. Cmdr. for Space, to Dir. of
Chief, MAAG, Rome, Italy .. . Brig. Gen. John L. Martin, Jr., Professional Services, TSG, Hq. USAF, Washington, D. C.
from Vice Dir. of Special Projects, OSAF, and additional duty Brig. Gen. Robert W. Strong, Jr., from Commandant of Cadets,
as Asst. Dep. Cmdr. for Satellite Programs, Space Systems Div., USAF Academy, Colo., to Cmdr., 817th Air Division, SAC,
AFSC, El Segundo, Calif., to Dir. of Special Projects, with Pease AFB, N. H., replacing Maj. Gen. John S. Samuel ... Maj.
additional duty as Dep. Cmdr. for Satellite Programs . .. Maj. Gen. Henry R. Sullivan, from SACEUR Rep. on Joint Strategic
Gen. Gilbert L. Meyers, from Cmdr., Tactical Air Warfare Target Planning Staff, Hq. SAC, to Deputy Cmdr., 2d AF, SAC,
Center, Eglin AFB, Fla., to Dep. Cmdr., 2d Air Div., PACAF, Barksdale AFB, La., replacing Maj. Gen. William E. Eubank,
Saigon, Vietnam .. . Maj. Gen. Sam Maddux, Jr., from Cmdr., Jr., who will retire in August .. . Maj. Gen. Avelin P. Tacon,
13th AF, PACAF, Clark AB, P. I., to Vice CinC, PACAF, Jr., from Chief, JUSMAG, Republic of Philippines, to Asst. to
Hickam AFB, Hawaii, and nominated for promotion to lieu- Cmdr., 13th AF, PACAF, Clark AB, Philippines ... Lt. Gen.
tenant general .. . Brig. Gen. Howard W. Moore, from Cmdr., Henry Viccellio, from Vice Cmdr., ADC, Ent AFB, Colo., to
19th Air Div., SAC, Carswell AFB, Tex., to Dep. Cmdr., Hq. Dep. Cmdr., USSTRICOM, MacDill AFB, Fla., replacing Lt.
OOAMA, AFLC, Hill AFB, Utah, replacing Brig. Gen. Joseph Cen. Bruce K. Holloway ... Brig. Gen. Don S. Wenger, from
R. Deluca ... Maj. Gen. Joseph H. Moore, Cmdr., 2d Air Div., Dir. of Professional Services, TSG, Hq. USAF, Washington,
PACAF, assigned additional duty as Dep. Cmdr., Military D. C., to Cmd. Surgeon, Hq. AFSC, Andrews AFB, Washing-
Assistance Cmd., Vietnam, for Air Ops., and nominated for pro- ton D. C., replacing Brig. Gen. Benjamin A. Strickland, Jr.
motion to lieutenant general. Brig. Gen. James H. Weiner, from Asst. Dep. Dir., Defense

Maj. Gen. Lewis L. Mundell, from Dir. of Ops., AFLC, Communications System, DCA, Washington, D. C., to C/S,
to Vice Cmdr., AFLC, Wright-Patterson AFB, Ohio, and nom- DCA ... Brig. Gen. William W. Wilcox, Dir. of Ops., Hq. 2d
inated for promotion to lieutenant general, replacing Lt. Gen. AF, SAC, Barksdale AFB, La., to Cmdr., 19th Air Div., SAC,
Kenneth B. Hobson .. . Brig. Gen. Harold W. Ohlke, from Carswell AFB, Tex..... Lt. Gen. Charles B. Westover, from
Cmdr., 3d Air Div., SAC, Andersen AFB, Guam, to Cmdr., 42d Vice Cmdr., TAC, Langley AFB, Va., to Vice Cmdr., ADC, Ent
Air Div., SAC, Blytheville AFB, Ark.... Brig. Gen. Robert L. AFB, Colo., replacing Lt. Gen. Henry Viccellio... Nominated
Petit, from Dep. Dir. of Operational Requirements, Hq. USAF, for promotion to general, Lt. Gen. Horace M. Wade, Cmdr.,
to Asst. for AF Weapons Effectiveness Testing, Washington, 8th AF, SAC.
D. C.... Birch Rivers, from Dir. of Civilian Personnel, USAFE, RETIREMENTS ... Maj. Gen. Kenneth P. Bergquist, Brig.
Wiesbaden, Germany, to Dir. of Civilian Personnel, Hq. AFLC, Gen. Ernest H. Beverly, Brig. Gen. Willis F. Chapman, Maj.
Wright-Patterson AFB, Ohio, replacing John E. Taylor, who Gen. Lee W. Fulton, Maj. Gen. Robert E. Greer, Brig. Gen.
moves to USAFE to replace Rivers ... Maj. Gen. Frank E. Norman L. Peterson, Maj. Gen. Sory Smith, Maj. Gen. Robert
Rouse, from Dir. of Logistics, J-4, USEUCOM, to Cmdr., San M. Stillman, Brig. Gen. Robert H. Strauss, Lt. Gen. Ralph P.
Antonio AMA, AFLC, Kelly AFB, Tex.... Maj. Gen. John Swofford, Jr., Lt. Gen. Edward J. Timberlake.-END
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"Today it is more important than ever for Air Force NATIONAL SECURITY: POLITI-
CAL, MILITARY, AND ECONOMICpersonnel of all grades to be well-informed and there STRATEGIES FOR THE DECADE

is no better source of information than professional AHEAD. A military classic with a dis-
reading.. . . tinguished roster of authors. Retail $10.

"Since its inception six years ago the AeroSpace MEMBER'SPRICE$7.25.
Book Club has offered its membership books of out-
standing quality which cover the broad spectrum of SOVIET STRATEGY AT THE

Air Force interest in the fields of history, aeronautics, CROROArDS. B Th mas, formelle
astronautics, memoirs, tactics, strategy, and political our Air Attach6 in Moscow, who now
science.... is with the RAND Corporation. The

"The criteria for selection which the Club has adopted ek ork TieSctallsnit then lye cent
ensures volumes of quality and stature that will con- outdated by the fall of Khrushchev.
tribute to the professional enrichment of its members." Retail $5.95. MEMBER'S PRICE

$4.95.
-Gen. Curtis E. LeMay, in a letter to all Air Force
personnel. AIR OFFICER'S GUIDE. The classic

standard reference work. Retail $6.50.
MEMBER'S PRICE $5.45.

A HISTORY OF SOVIET AIR
POWER. By Robert Kilmarx. The full

Ehaveafilefulloflettersfromsatisfiedreaderswhichsaymuch sweep of Soviet airpower developmentSEfrf-doctrine, tactics, strategy, training,
the same thing. But we're not asking you to take anyone's word for it. organization, and technology as they

have shifted throughout the years. Re-
At no cost to you we will send you any one of the books listed on these tail $7.50. MEMBER'S PRICE $5.95.
pages, values up to $15 at retail prices, along with your first selection at

the special member's price. You will also be enrolled as a member of REVOLUTION IN THE SKY. By
the AeroSpace Book Club. Eight times a year you will be sent an an- Richard S. Allen. Subtitled: "Those
nouncement and description of our current selection, a book picked Fabulous Lockheeds and the Pilots

Who Flew Them." The story of the
from the best available aerospace and related military literature. For days between 1927 and 1937 when fly-
every four books purchased you will also be entitled to select an addi- ing was still an adventure-the decade

of Lindbergh, Earhart, Post, Turner.
tionalbonusbook-free-fromalargelist.Thisbonusprivilegecan Retail $9.95. MEMBER'S PRICE
run your over-all savings as high as forty percent. $7.95.

The risk to you is minimal. You need take only those books you

want. But we are confident, based on what our members tell us, that THE TWO VIET-NAMS. By Bernard

you will find membership in the AeroSpace Book Club a rewarding Fall.Best work availableon thecompli-
)'OUcated Viet-Nam situation. Retail $7.95.

experience. MEMBER'S PRICE $5.95.
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The American Heritage

History of FLIGHT,
a $15 retail value, free with your first

selection for joining the AeroSpace

Book Club. Or take any combination you

wish from this list, one as your first

selection, the other with our compliments. / t' l I

THE AMERICAN HERITAGE HIS.
TORY OF FLIGHT. Big, bold7 and
beautiful. A 70,000-word narrative and
450 pictures. Included are six full-color
spreads showing 99 famous planes. Re-
tail $15. MEMBER'S PRICE $11.95.

STREET WITHOUT JOY. By Ber- OVERTHEHUMP.ThestoryofGen.
nard Fall. A new and revised editionof OVER T ErandThegstirifts
a fine work on the complicated situation hiea H. Tunn and e retirifts
in Southeast Asia. Retail $7.50. MEM- PRe $5e.95til.95 '
HER'S PRICE $6.75. PRICE $5.95.

AMERICAN DEFENSE POLICY. NUCLEAR AMBUSH. By Earl I.
THE WILD BLUE. Edited by John F. From the Department of PoliticalSc- Voss.Onlycompletebackgroundonthe
Loosbrock and Richard 31. Skinner. ence, United States Air Force Academy. nuclear test-ban treaty. Sen. Henry -1.
Best airpower writing from 42 ears of An entire library in one big, important Jackson calls it "A vital book for eery
At FoRCE/SPACE DICEST. Retail $5.95. volume. The policy-making process and A c .R 5'
MEMBER'S PRICE $4.95. the issues of national military strategy. PRICE$5.45.

Retail $9.50. MEMBER'S PRICE
$7.95.
SOVIET MUS BOMBERS: B-1 to B-70. BySOVIET MILITARY STRATEGY. Lloyd S. Jones. Complete and authentic

By Marshal of the Soviet Union V. D. COUNTERINSURGENCY WAR- anthology ofallaircraft ever assigned
Sokolovskii. An important book, offer- FARE. By laj. John S. Pustay, USAF, the "B" designation. Detailed descrip-ing unique insight into Soviet military of the Air Force Academy faculty. The tions, supplemented by more than 200thinking. First full treatment of Soviet best systematic analysis of this kind of photographs, plus 74 three-view scalestrategy since 1926. Retail $7.50. MEM- war. Retail $6.95. MEMBER'S IRICE drawings. Retail $7.75. MEMBER'SBER'S PRICE $5.95. $5.95. PRICE $5.95.

iIHL UjAx()1.0H (LV Iu B . (I'Lt 7-65
(Sponsored by Air Force Asoeiation)

iADIC 11l O Lit Rm. 501, Transportation Building, Washington, D. C. 20006

Please enrollme as a member of the AEROSPACE BOOK CLUB and send me both/ JST SELECTI my courtesy copy and my first selection. Bill me for the first selection at the special
member's price (plus 17c for postage). I agree to take at least four more selections
-or alternates-at reduced member's prices in the next twelve months. With everyVD COURTES) four selections taken. I may choose an additional free bonus book. Advance notice
of every selection will be given and I may take it, or an alternate book, or no book

O(.P YiNOWAM) at all. After taking four books, I may cancel my membership.

FIRST SELECTION

i1TIL THIS FREE COURTESY BOOK

COUP 1Y N- - (Please print in full)

Street

City State Zip Code -
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E WS
2 Tacoma Chapter, Washington, cited for

consistent and effective programming which has focused wide-

spread community attention on the Air Force Association mission.

AFA's Tacoma, Wash., Chapter
held its first annual Spring Formal Mr.PeterT second
Dinner Dance at the McChord AFB M t oy,

prsetainoa$0chckor.$ e0ftOprScholarOfficers' Open Mess on May 6. from left, presents
Highlight of the evening was the the Tacoma Chapter's

presentation of a $500 check to Dr. ship chec o hoDr.-
R. Franklin Thompson, President of
the University of Puget Sound, to in- Franklin Thompson,
stitute the Chapter's scholarship fund President ofuUniversity
at the university. The scholarship fund Carl Peterson, PAS at
was established to serve the needs of C- t e ersit, left
a deserving AFROTC cadet during and JamesiH.,Marc,
his junior year (see cut). Capte Prmesidentrc,

The Chapter also presented honor- Chapter President,
ary Chapter memberships to Brig. Gen. lookon.
Byron Steger, Commanding General
of Madigan General Hospital; RCAF
Air Commodore George Elms, Vice
Commander of NORAD; and Brig. a reception and dinner dance in honor Blewett, 107th Tactical Fighter Group
Gen. Stanley Harding, Commander, of the commanding officers of Air (ANG); Col. Millson M. Bassett,
Seventh Region, USAR. Force installations and units in its area 9306th AF Reserve Squadron; Lt.

As a part of its effort to keep youth (see cut). Col. Thomas Huddleston, Professor of
abreast of developments in the field Chapter President William C. Rapp Aerospace Studies; Maj. Leslie D.
of aerospace, the Chapter recently was host for the event, which was held Keiser, 35th Air Defense Missile
presented AIR FORCE/SPACE DIGEST at the Niagara Falls AFB Officers' Squadron (ADC); and Maj. Harry C.
subscriptions to the libraries of several Open Mess. Shaw, 763d Radar Squadron.
local high schools, colleges, and uni- Master of Ceremonies Albert L. * * *

versities. Cooper, Executive Director of the More than fifty of the city's most
The Tacoma Chapter, which was Buffalo Area Chamber of Commerce, prominent citizens attended a recent

chartered in October 1964, has already introduced the following guests of dinner meeting of AFA's Anchorage,
established itself as one of AFA's out- honor: Col. Stanley Smith, 4621st Air Alaska, Chapter.
standing chapters. Base Group (ADC); Col. Irving L. Chuck Burnette, State Organiza-

a * * Leff, 431st Medical Service Squadron; tional Director, presented the Chap-
The Niagara Frontier Chapter, Ni- Lt. Col. Salvatore Mauriello, 914th ter's Outstanding Community Service

agara Falls, N. Y., recently sponsored Troop Carrier Group; Col. John E. Award to Lt. Col. Harry A. Wakefield,

Niagara Falls, N. Y., Frontier Chapter's distinguished dinner Chuck Burnette, right, presents the Anchorage Chapter's
guests included, from left, Col. Millson M. Bassett, AFA's Outstanding Community Service Award to Colonel Wake-
New York State President James Wright, Col. John E. field as Lt. Gen. Raymond J. Reeves, left, Commander in
Blewett, Maj. Leslie D. Keiser, and Father Harry Strassber. Chief, Alaskan Command, and Maj. Gen. James C. Jensen,
ger. Chapter President William C. Rapp is at the far right. Commander, Alaskan Air Command, join the ceremony.
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Chief of Public Affairs for the Alaskan
Command (see cut).

During the meeting, John Stepp was
elected Chapter President. Other offi-
cers elected were G. Ed Smith, Vice
President; Ed 0. Hansen, Treasurer;
and Howard Groff, Secretary. The fol- Howard Ogle, President of AFA's
lowing council members were also European Organization,with
elected: Neil Harper, Jim Dodson, Bob Maj.RichardT.Schaller,Chief
Hansen, Chuck Burnette, and John of Special Events Branch,
Norby. Community Relations Division,

* * Hq. USAFE. Major Schaller
The Front Range Chapter, Denver, is called "AFA Pied Piper of

Colo., had as its guest speaker Lt. Gen. Europe" as a result of his
Ira C. Eaker, USAF (Ret.), at a re- active participation in the f
cent Awards Luncheon. More than organization of AFA Chapters.
100 persons, including Chapter mem-
bers, the press, area military leaders,
and aerospace enthusiasts were in at-
tendance. General Eaker spoke on
"National Security."

Chapter President Barry Trader pre-
sented the Chapter's Aerospace Safety
Award to Lt. Col. Burnice Terrell, cellent scholarship in the field of aero- Air Force Presentation Team from the
Director of Emergency Service, Colo- space education. Air University, commanded by Lt.
rado Civil Air Patrol, for his develop- 0 4 4 Col. Richard B. Olney. An Educa-
ment of the air search and ground res- AFA's California State Organization tional Luncheon featured an address
cue capability of the Colorado Wing recently held its Seventeenth Annual by Lt. Gen. James H. Briggs, USAF
(see cut). Convention in Santa Monica at the (Ret.), former Superintendent of the

Dr. James Allen, consultant to the Miramar Hotel. Air Force Academy.
Aerospace Education Foundation's Mayor Rex H. Minter proclaimed "Scientific Literacy" was the title of
Advisory Council and Professor of the two-day period as "Aerospace the afternoon seminar, which featured
History at the University of Colorado, Power Days in Santa Monica" and as its moderator Dr. Alfred A. Artuso,presented the Chapter's coveted Aero- called on the citizens of the city to Superintendent of Santa Monica
space Education Award to William attend and participate in the conven- schools. Panelists were Dr. Milton
Pakalka, Colorado's most outstanding tion's informative discussions. Pella, President of the National Asso-
aerospace education student during This year the convention program ciation for Research in Science Teach-
the 1964-65 school year. The Martin was again concerned with the chal- ing at the University of Wisconsin;
Company's Aerospace Education Tray- lenge facing aerospace education, in- Lawrence Vredevoe, Professor of
eling Trophy was presented to Mr. dustry, travel-transportation, and na- School Administration at UCLA;
Pakalka's school, Hinkley High School, tional defense as we approach the Leonard J. Corti, Director of Admin-
as a result of his selection for the 1970 time period. istration, Guidance and Control Sys-
Chapter's award. The first day's program was directed tems Division of Litton Industries;

In addition to the above awards, to the challenge facing aerospace edu- LeRoy Vaughn, Instructor of Science
certificates were presented to twelve cation. In the morning, an Aerospace and Mathematics in the Santa Monica
area high school students for their ex- Education Symposium featured the Unified School District; and William

M. Jones, Instructor of Social Studies
" in the Santa Monica Unified School

District. A Hawaiian Happy Hour
completed the program for the day.

While most of the second day was
o . directed to the challenge to industry,

travel-transportation, and national de-
For his development of fense, the program also included a
the air search and ground Presidents' Breakfast and two business4,areacadgon sessions.0 rescue capability of the The Industry/Military Luncheon
Colorado CAP Wing, Lt. Col. thedand sy AFAtresiden
Burnice Terrell, right, receives featured an address by AFA President
thrne F re~r ghatecer's Jess Larson. Following the luncheon,the Front Range Chapter's

a seminar entitled "The Coming Revo-

Chapter President Barry lution in Aeronautics" was conducted

Trader presented the plaque by panelists President Larson, AFA's
Chapter'srecent Past President John R. Alison, and

durds LheoJames H. Straubel, Executive DirectorJ, Awards Luncheon in Denver. oAA
of AFA.

A Defense/Industry Reception pre-
ceded an Honor Awards Banquet.
Highlight of the banquet was an ad-
dress by Gen. William H. Blanchard,
Vice Chief of Staff, USAF. The awards

(Continued on following page)
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AFA NEWS CONTINUED

Monsieur Louis Balsan,

second from right, promi-

nent French industrialist,

receives the Chateauroux

Chapter's first honorary

membership award

from Chapter President

Wharton Cochran, left, as
Brig. Gen. R. D. Forman,

322d Air Division (MATS)
Commander, and Colonel

Nye look on.

Newly elected California State Organi-
zation President Jack Withers, left, re-
cipient of the Organization's Outstand-

Walter Barrick, Virginia ing Service Award, with James Curnutt,
Organizational Director, named State Organizational Director.

presents the AFA charter
Fred Ergenbright, were presented by State President

to Robert Vaughan.
Chapter President, at
CapterVaresina Jack Withers, North American Avia-
Staunton, Va. Also
participating are Rep. J. tion's newly appointed Corporate Man-

0. Marsh, Jr. (D.-Va), ager at Vandenberg AFB, Calif., was

right, and M. G. Manch, elected President of the State Organi-

father of the late Lt. Col. zation. James L. Curnutt received an

facko Mach, one of the award for community relations andJack Manchoefh
famousDoolittleRaiders, wasnamed State Organizational Di-

rector.

President Jess Larson recently an-
nounced appointments to several of
AFA's National Committees. Mr. Lar-
son will serve as Chairman of the
Executive Committee with members
George D. Hardy, Paul S. Zuckerman,
Robert D. Campbell, Ken Ellington,
Joseph L. Hodges, Martin M. Ostrow,
Earle N. Parker, and ex officio mem-
bers Jack B. Gross, Laurence S. Kuter,
Julian B. Rosenthal, and Peter J.
Schenk.

You W_ r The Finance Committee will con-
Air Force Assn. sist of Paul S. Zuckerman (Chairman),

M rshipCar Jack B. Gross, George D. Hardy, Max-

aDiscount on well A. Kriendler, Don Olson, Chess

a .RWAYSAlready F. Pizac, Peter J. Schenk, and Arthur
owRates! C. Storz.

Members of the Organizational Ad-
visory Council are Joe L. Shosid

Sdoni ls (Chairman), William R. Berkeley, An-
I don't m ind paying a httle less thony Bour, Vito J. Castellano, N. W.
If you don't mind paying a little less next time you rent a car then call deBerardinis, A. Paul Fonda, Dale J.
AIRWAYS-one of the nation's leading rent-a-car systems. With AIRWAYS Hendry, Joseph C. Jacobs, Glenn D.

you save money because you're not paying for high overhead airport Mishler, Edward T. Nedder, Martin

facilities. There's really no convenience in having a desk at the airport M. Ostrow, and A. P. Phillips, Jr.

because you're not saving time, so why pay for it? - Especially when one Joe Foss, as Chairman of the Mem-

phone call will get you a brand new 1965 Chevrolet Impala or any other bership Committee, will work with
fine car. And AIRWAYS' lower rates always include gas, oil and insurance. Gen. Carl A. Spaatz, USAF (Ret.); Lt.

So, if you don't mind paying a little less, call AIRWAYS. We'll probably Gen. James H. Doolittle, USAF (Ret.)
arrive before your luggage. FRANCHISES AVAILABLE James H.Douglas,Jr.;Gen.George
WRITE FOR FREE INTERNATIONAL DIRECTORY C. Kenney, USAF (Ret.); Gen. Edwin

All major credit cards accepted. A S W. Rawlings, USAF (Ret.); Gen. Na-

AIRWAYS RENT-A-CAR SYSTEM, INC. than F. Twining, USAF (Ret.); and
Over130offices throughout the United States. .
5410 West Imperial Highway Gen.ThomasD.White,USAF(Ret.).
Dept. 7-AF, Los Angeles, Calif. 90045 -DON STEELE
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'o SBreathes there a pilot whose heart
BobStevens hath ne'er turned flip-flops

over some untoward occurrence during
N Vthe swift completion of

his appointed rounds?

AfOE Random Moments of Terror
THE ENGINE-FAILURE TRAUMA: 4,

Q(I/C~pg~~i~ ThEN FOLLOWS WAT
Q11e'A1FA 71- IV. 1 19 SOMEITIMES PFFEl,-

WEVE BLOAI A //G/ QrEDTOASTWESINGLE
wr FENGINER"AND BALLET"

/C

TH I-DIDNT-KNOW-IT-WAS-BELOW -MINIMUMS APPROACH:
CR/ES/1/A ZOl/Y WATHR OW,72TELL MEAGA//1V-WA4 4AT

T/F /RS L/T EWALk/N1 / THE F/RST TH/11N6 YOL/ SAW

A-I/ST BE7/,g THR41A/WAY

Ban~dis.. AND TBHd
BONE-CPILLEP
OF ALL TIME O'd()(

Next Month: ROGER RUDDER'S BACK!
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Send For FREE Information On
*MILITARY GROUP LIFE INSURANCE

(with New, BIGGER Benefits)

*FLIGHT PAY INSURANCE

Complete Information by Return Majil
The right insurance program can keep afamily from for their families, AFA has made avariety of group insur-

financial trouble when death or disability strikes. It can ance plans available at the lowest possible cost. Each one

keep afamily together, provide acomfortable home, pay is specifically tailored to meet the known needs of military
for children's education . . . even provide afew luxuries in families. Complete descriptions of any or all of these plans
addition to the necessities of life, are available without cost or obligation. Use the coupon

To help its members provide proper insurance protection on the facing page.

MILITARY GROUP LIFE INSURANCE

(with New, BIGGER Benefits at the Same, Low Cost)

Substantial new benefits have been added to AFA Mili- least atwelve-month period prior to their date of separation.

tary Group Life Insurance at noincrease in premiumn. Net cost of insurance has now been reduced by dividend

Equal coverage, up to$20,000, is now provided for both payments for three consecutive years. Dividends amounting
flying and nonflying personnel. This eliminates the penalty to 20% of the annual premium were paid to 1964 policy-
of lower coverage for the man on flying status whose death holders . . . in addition to the major benefit increases made
is caused by illness or ordinary accident. in the policy.

The accidental death benefit has been increased to Other benefits include guaranteed conversion privilege,
$12,500-a substantial increase in this benefit for every waiver of premium for disability, choice of settlement

age group. options, and achoice of convenient payment plans, includ-
The only exception to these new provisions is that aflat ing payment by allotment for those on active duty.

sum of $15,000, regardless of age, will be paid for death All military personnel on active duty, in the National
caused by aviation accident while the insured is serving as Guard, and in the Ready Reserve are eligible for AFA

pilot or crew member of the aircraft involved. Military Group Life Insurance.
Policyholders may also keep their insurance in force at More than 13,000 participants carrying over $225,000,-

the low group rate after they leave the service, and until 000 life insurance in force have selected this unique pro-
age 65-provided their coverage has been in effect for at gram-truly the best protection for all service families.

CIVILIAN GROUP LIFE INSURANCE

This new program offers AFA's nonmilitary members United of Omaha, regardless of the health of the in-

$10,000 of needed insurance protection at the lowest sured person at that time. Conversion prior to age 65
cost we know of for any group term policy which offers is also guaranteed, at the option of the insured.

equal benefits: The plan also provides many other benefits - waiver
Double Indemnity is a unique feature of this plan, of premium for disability, achoice of settlement options,
covering almost all accidental deaths, including death and a choice of convenient payment plans to fit most

caused by aviation accident unless the insured is family budgets.
acting as pilot or crew member of the aircraft at the Any member of AFA, man or woman, who is not

time of accident. on active duty or in the National Guard or Ready
Coverage may be continued at low group rates to Reserve, and who is between 20 and 60, is eligible, except

age 65, when it may be converted toany permanent for members who have left military status but still re-
plan of insurance then being offered by the Underwriter, tain AFA Military Group Life Insurance at Group rates.
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FA's Low-Cost Insurance Programs

CIVILIAN GROUP LIFEINw
(with Double Indemnity)

SCOMPREHENSIVE ACr""'7"

There Is No Cost! No Oblgation!
COMPREHENSIVE ACCIDENT INSURANCE

This unique accident policy, available to all AFA Each child, regardless of the number of children in themembers, offers worldwide full-time protection against family, is insured for 10% of the AFA member's
all accidents except those involving crew members in coverage.
aircraft accidents. Insurance is also provided for nonreimbursed medicalIt is available in units of $5,000, to a maximum of expenses of over $50, up to a maximum of $500. Under$50,000, and may be purchased for individual protec- the Family Plan, every family member receives thistion, or for complete family protection under the popular valuable extra coverage.
Family Plan-both at remarkably low rates. In addition, policyholders receive an automatic 5%The Family Plan provides insurance for each member increase in the face value of their policies each yearof the family under one convenient policy. The wife for the first five years their insurance is in force. There
of the policyholder is insuied for 50% of his coverage. is no extra premium cost for this increase.

LIGHT PAY INSURANC
AFA guaranteedFlieht Pay Protectionis availableto years if grounding is caused hy aviation accidentandfor

rated personnel on active duty. Protection is guaranteed periods up to one year for groundings caused by illness.
even against preexisting illnesses after a policy has been Because they are tax free, these payments are essentiallyin force for twelve consecutive months. This insurance the equivalent of full government flight pay, which is tax-
protects active-duty members on flying status against able income.
loss of their flight-pay income because of injury or This plan assures members of no loss of income if they
illness. are returned to flying status within the benefit period.

Grounded policyholders receive payments equal to If grounding is permanent, they have sufficient time to
80% of their flight pay (tax free) for periods up to two adjust to a lower-income level.

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

AIR FORCE ASSOCIATION 1750 Pennsylvania Ave., N. W.
Insurance Division Washington, D. C. 20006

Gentlemen:
Without obligation please send me complete information about the AFA

FORCOMPLETEINFORMATION Insurance Program(s) checked at right.

INa me_____ MiliaryroupLif
ON ANY OR ALL OF THESE -ame sMitaryroupaLife

Rank or Title

AFA INSURANCE PLANS, ACivilianGroupLife
Address-insurance

RETURN THIS COUPON. 0 All-Accident insurance

O Flight Pay insurance
City-

State - --- - - - Zip Code 7-65
-------------------------------------
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This Is AFA
The Air Force Association is an independent, nonprofit airpower organization with no personal, political, or commercial axes

to grind; established January 26, 1946; incorporated February 4, 1946.

Objectives ILLINOIS: Leonard Luka, 3450 W. 102d St., Evergreen Park (S.
TattChicago); Ludwig H. Fahrenwald, 108 N. Ardmore Ave., Villa Park

To assist in obtaining and maintaining adequate airpower for (W. Chicago); Harold G. Carson, 9541 S. Lawton St., Oak Lawn

national security and world peace * To keep AFA members (S. W. Chicago); Earl Palmberg, 903 W. Main, Urbana.
and the public abreast of developments in the field of aviation. INDIANA: George L. Hufford, 419 Highland Ave., NewAlbany.
* To preserve and foster the spirit of fellowship among former IOWA: Leighton Misbach, 614 S. Minn. St., Algona; Darlowe7L.
and present personnel of the United States Air Force. Oleson, 609 35th St., S.E.s Cedar Rapids; Ric Jorgenson, 710

Insurance Bldg.. Des Moines.
Membership KANSAS: D. C. Ross,10Lynchwood, Wichita.

Actve embrs:US itienswhosuporttheaim an obec LOUISIANA: Michael M. Bearden, P.0. Box35, Alexandria;
Active Members: UScitizenswho supportthe aims andobjec- E. A. Kovacs, 405 Cora Dr., Baton Rouge; J. L. Duccio, 2613 Eliza-
tives of the Air Force Association, and who are not on active duty beth St., Metairie; J. W. Parkerson, 1902 Myrtle St., Monroe; J. S.
with any branch of the United States armed forces-$6 per year. Cordaro, 6116 Amhurst St., New Orleans; H. J. McGaffigan, 265
Service Members (non-voting, non-officeholding): US citizens on Stuart St., Shreveport; Donald Miller, 1521 Slattery Bldg., Shreve-
extended active duty with any branch of the United States armed port (Bossier-Barksdale Area).
forces-$6 per year. MASSACHUSETTS:HughP.Simms, 122Commonwealth Ave.,
Cadet Members (non-voting, non-officeholding): US citizens en- Boston; Andrew Trushaw, 204 N. Maple, Florence; Tommy

rolled as Air Force ROTC Cadets. Civil AirPatrol Cadets, or Meyers, P. 0. Box 195, Lexington; E. E. Myllimaki, 30 Scannell Rd.,

Cadets oftheUnitedStatesAirForceAcademy-$3peryear Randolph; Michael A. Sicuranze, 30 Wamesit Ave., Saugus; R. J.
Associate Members (non-voting, non-officeholding): Non-US Grandmont, 15 Railroad Ave., Taunton; Edwin Thomson, RFD 1,
citizens who support the aims and objectives of the Air Force Westfield; J. Lapery, 3 Nottingham Rd., Worcester.
Association and who are individually approved for membership MICHIGAN: Rudolph Bartholomew, 52 N. 22d St., Battle Creek;
by AFA's Board of Directors-$6 per year. Alfred J. Lewis, Jr., 4292 Kenmore Rd., Berkley; G. A. Martin,

Officers and Directors 8201 W. Parkway, Detroit; Dewey Lenger, Jr., 710 Mulford Dr.,
S. E., Grand Rapids; Case W. Ford, 10810 Hart, Huntington Woods;

JESS LARSON, President, Washington, D. C.; GEORGE D. RobertBE.Gunnett, 213 W. Vine, Kalamazoo; Dennis F. Haley, 715

HARDY, Secretary, College Heights Estates, Md.; PAUL S. W. Lenawee St., Lansing; Rennie Mitchell, 36 Miller, Mt. Clemens;

ZUCKERMAN, Treasurer, New York, N. Y.; DR. W. RANDOLPH Jerome Green, 23090 Parklawn, Oak Ridge; Norman L. Scott, 412

LOVELACE, II, Chairman of the Board, Albuquerque, N. M. W. LaSalle, Royal Oak.
DIRECTORS: John R. Alison, Beverly Hills, Calif.; Joseph E. MINNESOTA: Victor Vacanti, 8941 1th Ave. S., Bloomington;

Assaf,Hyde Park, Mass.; JohnnL.Beringer, Jr.,Pasadena, Calif.; W. K. Wennberg, 4 Carlson, Duluth; J. F. Kocourek, 1200 Beam,

Robert D. Campbell, New York, Y.; Harold G. Carson,Oak- St. Paul.
lawn, Ill.; Edward P. Curtis, Rochester, N. Y.; James H. Doolittle, MISSOURI: Allen Adams, 3910 Homestead Rd., Prairie Village

Redondo Beach, Calif.; Ken Ellington, Lake Success, N. Y.; Joe (Kansas); CharlesColeman, 7205 N. Roland Dr., St.Lous.
Foss, New York, N. Y.; Jack B. Gross, Harrisburg, Pa.; John P. NEBRASKA: Richard Andrews, 719E. 6th St., Hastings; Frank

Henebry, Kenilworth, Ill.; Joseph L.Hodges,South Boston, Va.; E. Sorenson, 103 Teachers College, University of Nebraska, Lincoln;

Robert S. Johnson, Woodbury, N. Y.; Arthur F. Kelly, Los L. H. Grimm, 5103 Hamilton. Omaha.
Angeles, Calif.; George C. Kenney, New York, N. Y.; Laurence NEVADA: Jack McDaniel, 1836 Kenneth, N. Las Vegas.

S. Kuter, New York, N. Y Thomas G. Lauphier, Jr., San An- NEW HAMPSHIRE: Robert H. Curran, Grenier Field.

tonio, Tex.; Carl J. Long, 1ittsburgh, Pa.; Howard T. Markey, NEW JERSEY: K. F. Laino. 177th Materiel Sqdn., NJANG,

Chicago, Ill.; Ronald B. McDonald, San Pedro, Calif.; M. L. NAFEC, Atlantic City; Amos L. Chalif, 140 Main St. Chatham;

McLaughlin, Dallas, Tex.; J.B. Montgommery, Van Nuys, Calif.; 0. Joseph endetto. 2164 Hudson Blvd., Jersey City; Salvatore Cap-

Donald Olson, Colorado Springs. Co.; Earle N. Parker, Fort riglione, 83 Vesey St.,Newark; John F. Russo, 4713dSt.Palisades

WorthTex. Chess . PizacWashington, D.C.; Julian B. Rosen- Park;.J.Currie,142Elberon Ave., Paterson; Daniel B. McElwain,
thal, New York, N. Y.; Will 0. Ross Mobile Ala.; Peter J. 31Washington Rd.dPrinceton Junction; Richard W. Spencer 290
Schenk,Arlington, Va.; C.R. Smith, ew Yor , N.Y.; CarlA . WindingLane, Riverton; Matthew Walters. AmoryDr., Trenton.

Spaatz, Chevy Chase, Md.; William W. Spruance, Wilmington, NEW MEXICO: D. W. King, Box 836, Alamogordo; James

Del.; Thos. F. Stack, San Francisco, Calif.; Arthur C. Storz, Harvey, P.0.Box8961,Albuquerque;LoydFranklin,P.0.Box
Omaha. Neb.; Harold C. Stuart, Tulsa, Okla.; James M. Trail, 191 Clovis;R. D.Danielson, Director of Compt., WalkerAFB.
Boise Idaho; Nathan F. Twining, Washington, D. C.; Thomas NEWYORK:Earle Ribero, 257Delaware Ave., Delmar (Albany

.White,Washington, D. C.; GillRobbWilson, Claremont,Calif. Area); James Wright, 13 Devon Lane, Williamville (Buffalo
REGIONAL VICE PRESIDENTS: William R. Berkeley, Belle- Area); Willard Dougherty. 7 Rockledge Rd., Hartsdale (Long

ville, . (Midwest) Anthony Bour St. Paul, Minn. (North Island Area); H. R. Carlon , t&Winch Rd., Lakewood; Stuart
Central) Vito Castelano, Armonk, N. Y. (Northeast); N. W. Nachamie, 2756 Covered Bridge Rd.,Merrick; G. J.Roberts. 382
deBerarainis, Shreveport, La. (South Central); A. Paul Fonda. Grove St., Patchogue; C. A. Lewis, 53 Court St., Plattsburgh;
WashingtonAD. C. (CentralEast); ale . Hendry, Boise, Idaho AlbertLaird, 2150 St. Paul Blvd., Rochester;NicholasMammone,
(Northwest); Joseph C. Jacobs. Bountiful, Utah (Rocky Moun- 900ValentineAve., Rome (Syracuse Area); W. B.Corts, Box92,
tar); GlennD. Mishler, Akron, Ohio (Great Lakes); Edward. Vails Gate.
Nedder, Hyde Park, Mass. (New England); Martin M. Ostrow. OHIO: HerbBryant, 2307 24th St., NE,Canton;RalphOverman,
LosAngeles, Calif. (Far West); A.P. Phillips.Jr. Orlando,Fla. 29Ferndale Ave., Cincinnati; Ray Saks, 2823 Sulgrave., Cleveland;
(Southeast); Joe Shosid, FortWorth, Tex. (Southwest). FrancisD. Spaulding, 718Martha Lane, Columbus; Milton Kult,

1006 Sackett Ave.Cuyg, e a Falls;tA.iJ. Cannon, 245 Omalee Dr.

Community Leaders__________________ Xenia (Dayton Area).
OKLAHOMA:J.S. Badger, Jr., Badger Oil Co., P. 0. Drawer CC,

ALABAMA:H. V. Sargent, 308 6thAve, SW., Birmingham; E.. Altus; David L. Field,306W. Broadway, Enid; Arthur de la Garza,

Packowski,P . S. Box 1692, BrookleyAFB ; J. Wood,5630Wood- P. 0. Box 1924,SOklahoma City; Roy Cartwright, GuarantyNat'l
ridge St.. Huntsville; Bobby.Ward, CMR Box5233, Maxwell AFB; Bank, Tulsa.
D. A. Nutter, P. 0.Box2584,Montgomery; Robert Martin,P. . OREGON:Clyde Hilley, 2141 N.EE.23d Ave., Portland.

Box686, Selma. PENNSYLVANIA: Herbert Frye, Pilot's Club, ABE Airport,

ALASKA: Neil Harper, Box 84, Anchorage; Lester Bronson. Allentown;J ames Simon, 721 18th St., Ambrsdgeo;TsGorgeCrosby,
P. .Box 520, Nome. P. 0.Box 1001, Erie; LeroyKrebs, 225 ParkA , Glenn Rock;

ARIZONA: Robert Landry, 3540 . OsbornRd, Phoenix;Hugh L. E.Snyder,P. 0. Box 2226,Harrisburg;A. G.Sterret,P. 0.Box
Stewart, 709 Valley National Bldg., Tucson 221, Lewistown; Rev.William Laird,P. 0. Box7705, Philadelphia;

ARKANSAS: Ewing Kinkead, 1718 Magnolia Ave.. Little Rock. John G. Brosky, 712 City County Bldg., Pittsburgh; Francis E.
CALIFORNIA: R.A. Flores, 4255. Reese P1., Burbank; Myron Nowicki, 280 County Line Rd., Wayne.

Aitkin. 791 Sierra View Way, Chico; C.A. Delaney, 1808-A New- RHODE ISLAND: William Dube.82S. Atlantic Ave., Warwick.

port Blvd., Costa Mesa; Daniel A. McGovern, P. 0.Box 277, Ed- SOUTH CAROLINA: K. Burdette, Box 228, Charleston.
wards AFB; C. W. Sidders, 1393 Helix View, El Cajon (San Diego SOUTH DAKOTA: John H. Maxwell, 309 7th St.. Brookings;

Area);PaulLaufenberg,533UnionAve.,Fairfield;SamBoghosian, ElmerM.Olson,Piedmont;JohnDavies,3925.LakeDr.,Water-
6C12 N. Roosevelt,Fresno;PeterReed,15946E.AtitlanDr.,Haci- town
enda Heights; L.C. Wise, Box 155, Hamilton AFB; G.A. Miller, 130 TENNESSEE: W. L.Cramer, 1283 Marcia Rd., Memphis; Peter
S. NSt., Lompoc; Jack Sheldon, 3845 Stevely Ave., Long Beach; Trenchi, Jr., P. 0.Box2015, Tullahoma.
Robert Szabo, 5421 Deane Ave., Los Angeles; Stanley J. Hryn, 10 TEXAS: Bill Senter. P. 0.Box 3233, Abilene; Robert Mills, P. 0.

Shady Lane, Monterey; Melvin Engstrom, P. 0.Box 93, Riverside; Box 1931, Amarillo; Bob Langford, 1110 W. Ave., Austin; Herbert

J. J. Walden, Jr., General Dynamics Corp.,Box 214617, Sacramento; Hicks. 450 Poenisch, Corpus Christi; Lester Morton, Big Spring;

Blake L. Johnson, 465 E. Wabash, San Bernardino; William Ber- W. J. Hesse,.LTV Aeronautics Div., P. 0.Box 5907, Dallas; Herbert

man, 703 Market St., Room 302, San Francisco; James M. Ford, Roth, 4261 Canterberry. El Paso; Hubert Foster, 400 Trans-Amer.

1125 25th St., San Pedro; T. W.Simons, P.O0.Box 1111, Santa Monica; Life Insurance Bldg., Fort Worth; John Klepp, P. 0. Box 52122,

Marie F. Henry, P. 0.Box108, Tahoe City; Doris Parlaman, 3115 Houston; Bob Nash, KFYO. 914 Ave. J, Lubbock; Russell Willis,

WV. 181st St., Torrance; Glenn J. Dusen, 8030 Balboa Blvd., Van P. 0. Box 712, San Angelo; Joe Draper 1208 Tower Life Bldg., San

Nuys; Myron Smith, 4373 Westmont St., Ventura. Antonio; Anthony Feith. P. 0. Box 472, Sherman; Fred Smith,

COLORADO: G. M.Douglas, Box 1051, Colorado Springs; Barry P. 0. Box 4068, Beilmead Station, Waco; Rex Jennings, P. 0.Box

C. Trader, 1373 Spruce St., Denver; H. Paul Canonica, 820 Beulah 1860, Wichita Falls.
Ave., Pueblo. UTAH: Malcolm Birth, 745.10othBE.,Bountiful; Edward Prybys,

CONNECTICUT: Joseph C. Homne, Yankee Pedlar Inn., Tor- P. 0. Box 28, Brigham City; David Whitesides, P. 0.Box 142.Clear-

rington. field; Henry Dee, P. 0.Box 606, Ogden; R.M. Hessler,.933 E.3d S.,

DELAWARE: Chesley Smith, Bldg. 1504. Greater Wilmington Salt Lake City; M.G. Groesbeck, 171 W. 2dSt., Springville.

Airport, New Castle. VERMONT: Herbert Stewart, P. 0. Box 164, Burlington.

FLORIDA: C.S. Nelson, P. 0.Box 1395, Bartow;. W. Damker, VIRGINIA: T.W. Stephenson, 5363 Taney Ave., 300, Alexandria;
230 Midway Island, Clearwater; Hobart Yeager, P. 0. Box 852, John A. Pope, 4610 N. 22d St., Arlington; RayE. Ricketts.P. 0.Box
Miami; H. A. Hauck, P. 0. Box 4717, Patrick AFB; Charles4J. 654, Danvile;W. L.Coffey, 2121 Edinboro Ave., Lynchburg; Vir-

Tanner, Jr., 7421 Olin Way, Orlando. ginia Biggins, P. 0.Box 1631, Warwick Station. Newport News;

GEORGIA: R.H. Harris, Box 4659, Atlanta; Decatur;4J.5. Pierce Brodie Williams. Jr., P. 0.Box 96775, Norfolk; Thomas Leivesley,

Jr., P. 0.Box858, Warner Robins AFB. 3258 Bromley Rd., Roanoke; F. A.Ergenbright, 512 E. Beverley Dr.,
HAWAII: John King, 1441 Kapiolani Blvd., Honolulu. Staunton.
IDAHO: Marcus B. Hitchcock, Jr., P. 0.Box 1098, Boise; C. R. WASHINGTON: RoyLewis,. 2402 Park Dr., Spokane; James

Lynch, P. 0.Box 216, Burley; J.A. Gohenour, Box 582, Pocatello; March, Box 3351, Tacoma.
N. C. Weir, Box 87, Rupert; L. James Koutnik, P. 0. Box 365, WISCONSIN: Leonard Dereszynski, 300 B,. College Ave.. Mil-
Twin Falls. waukee.
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Take to the hills...and hover

High terrain may be the optimum for line- the Forward Air Control Parties can be the same 50 nautical mile range.
of-sight communications links, but it totally carried internally. All can be ac- The CH-47A Chinook is in volume pro-
poses tough transportation for men and complished in a minimum of time and duction and as a result of extensive field
equipment. with a minimum of landing site operations and testing was designated
And here's where the CH-47A Chinook preparation. by the Dept. of Defense as "Standard"
will prove itself invaluable forthe USAF's Part of this is due to the tandem-rotor equipment. It is the product of creative
Tactical Air Control System, key to joint configuration which develops high lift engineering and forward-thinking weap-
Air Force & Army coordinated opera- and exceptional balance and stability. It ons system management of the Boeing
tions. This versatile helicopter, with its gives the Chinook the ability to hover Company.
remarkable hover capability, can exter- out of ground effect at a 6,000 foot alti-
nally lift radar and communication sys- tude in temperatures of 95 F; lift an ex-
tems, supplies and ancillary equipment ternal load of 8,200 pounds; take it on a " 'ffcW
with the systems personnel in the cabin. 50 nautical mile mission and return to va -o zzvslow
Other missions in the Tactical Air Control base. On missions to low-lying savan- MORTON, PENNSYLVANIA

System such as the deployment of nahs it can perform even better, carrying
vehicles, equipment and personnel of up to 17,850 pounds external payload for I
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based on the antl of the Phantom ni to ranne over the nlohe in the condluct of air supinrity oneratinns, withnu air refuelino. from ex stmo suitable finendly land bases nr carrier decks.


