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With a good record in Vietnam, the low-cost,
ground-attack A-4 has a history of growth and
performance that promises to keep it in the US and
free world military inventory for another ten years . ..
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Instant Loran for tactical []I'E'Ciﬂiﬂn- Sperry's new “fly-in"" Loran-D network can be on the

air where the action is in under 12 hours. This precision tactical navigation system will “lay down a grid" to

turn track ygraphy into precise, controlled pathy —in any weather, day or night — for pinpoint air

support. O Microcircuited for extreme reliability, the airborne receiver provides maxi-
mum navigation information with minimum pilot work Solid state transmitters are
eadily transportable and field maintainable. Loran-I), with ranges up to 500 m vill

» aircraft — from helicopters to Mach 3 fighters — ground vehicles or troops. Under

‘m 1~‘:.|:-|_-:4_._-_ Systems {.:[.”1,1..[}“1.13';] contract ST“--'TT}' Loran-D will soon “].H{HFH” jqrj nt tests by DIVISION OF
USAF, Army and USCG. Sperry Loran-D is the answer to precise tactical supporl.  gperRY RAND

INFORMATION & COMMUNICATIONS DIV., Sperry Gyroscope Co., Great Neck, N.Y.  CORPORATION




FIRST Minuteman Il firing from an underground silo
at Vandenberg AFB was a complete success. Minute-
man IlI's nose cone splashed on target, some 5000
miles down the Western Test Range. U.S. Air Force's
most advanced ICBM, Minuteman |l has increased
range, improved guidance, more flexible targeting and
larger payload.

As Minuteman weapon system integrator, Boeing
continues its responsibilities for assembly, installation,
test, launch control and ground support equipment
for Minuteman Il. The first Minuteman Il wing is now

under construction at Grand Forks Air Force Base,

Minuteman is the nation’s most cost-effective ICBM
system. In going from drawing board to operational
status in four years Minuteman set a new record in the
design-development-production-delivery cycle of a major
weapon system. Designed for simplicity, high reliability
and ability to survive attack, Minuteman can remain
on alert for long periods with minimum maintenance.
Operation is from underground launch capsules, each
manned by two Strategic Air Command officers.
Boeing Missile Division.

Minuteman Il

Underground, blast-resiztant
fauneher, Containg missie

and faunch and targeting equinmaent,
Connected to faunch control

canter by muoitiple-channel
Cormmunication sysfam,

T S
e il

Lavncher Equipment Building
Containg mizsde environmental
contral aguipment.
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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.

A clear, detailed picture of a defense exercise. Events
happening rapidly over thousands of square miles.*

All the information the command-and-control center needs,
graphically displayed in any desired size at any number of
locations.

In real time, continuously updated by high-speed computers.

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

An unlimited range of numbers, symbols and words. Any
kind of line, straight, curved, irregular.

Only the information that’s essential for a decision. Super-
fluous data removed or restored at will, any portion of the
display blown up for concentration. The big picture or a



detailed closeup.

Small screen, large screen, multiple screens. Any number

of remote monitors showing all or portions of the informa-
tion on the main display.

A permanent record, recallable at any time for review and
analysis, or for problem simulation.

Extreme accuracy. Extreme reliability. Very moderate cost.
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The name of this remarkable system is Vigicon. It’s made
up of modules that come off the shelf (our shelf). You can
have a small system or a huge one. The only difference is the
number of modules you need to do your job.

Right now Vigicon is at work in military and space appli-
cations. But lots of other people will use it someday.

Vigicon’s picture of its own future is exceedingly bright.

NORTHROP



Within the next two years, an American astronaut will leave
his orbiting Gemini spacecraft and perform unprecedented
maneuvers in space completely free and untethered.

That an astronaut will be able to accomplish such a feat is the
direct result of space maneuvering programs launched by the
Air Force and the Astronautics Division of LTV Aerospace
Corporation in 1959.

The results of studies and experimentation has produced an
AMU (Astronaut Maneuvering Unit) which literally converts
an astronaut in a pressure suit into a one-man spacecraft for
performing uwseful tasks in space. The first space-type AMU
already has been delivered — 20 days ahead of schedule. At
least six others will follow scon.

e e T e R e L e e e o e e ———————

To be used initially as Air Force Gemini Experiment D-12, this
AMU provides the Air Force with space maneuvering capabili-
ties not only for Gemini, but also for future space programs,

At present, at least two flights are planned with the AMU dur-
ing the Air Force's Experiment D-12. On the first mission,
the astronaut will use a short tether, On the second, he will
detach his tether and become the first astronaut in the nation
— perhaps the world —to maneuver completely free and
untethered.

These initial AMU flight excursions will be experiments in
extra-vehicular maneuvering operations. The Air Force and
LTV are now looking well beyond these initial research flights
toward important space assignments for both manned and
unmanned space maneuvering systems.

Experiment D-12 mission profile includes astronaut egressing
from capsule on short tether, proceeding to ndnﬁter section,
donning AMU and moving to nose of capsule whera he per-

forms checkout maneuvers, releases tether and begins flight
sequence. Later returning to spacecraft. he fastens his back
pack to adapter surface, re-enters Gemini. Mission complete.

"o

ASTRONAUTICS m:v:s:au{f LT -AE'HCJ‘SPACE CORPORATION

AL AT CME A - TR ED - W LME T, I



JAMES H. STRAUBEL
Publisher

JOHM F. LOOSBROCK
Editer and Assistont Publicher

EDITORIAL STAFF

RICHARD M. SKINMER Moneging Editor
CLAUDE WITZE Senior Editor
WILLIAM LEAYITT Associote Editor
ALLAN R, SCHOLIN Associole Edilor
J. 5 BUTZ, JR. Technical Editor
LAUREMCE W, ZOELLER  Ass'lt Monaging Edifor
PHILIP E. KROMAS Ari Direclor
MELLIE M. LAW Editorial Asmislont
PEGGY M. CROWL Edilorial Assistant
JESSICA 5, BYCIYMNSKI Editorial Assistant
JUDITH DAWSON Editarial Assistani
JAGQUELINE A. DAVIS Research Assistont
GUS DUDA AFA ARgirs
DOMN STEELE AFA ARaira

JACKSOM V. RAMBEAU
Military Afairs Editor
L ]

STEFAM GEISEMHEYMER Editor for Eurcpe
4200 Wiesbaden, Germany
Sonnenberger Strowse 15
L]

ADVERTISING STAFF
SAMFORD A. WOLF Directar of Markefing

JOHM W. ROBINSON Speciol Assisfont

ta the Publisher
JAMET LAHEY Ad Produciion Manoger
CAROLE H. KLEMM  Ad Production Assiztant
ARLIME RUDESKI Promotion Manoger

ADVERTISING OFFICES—EASTERN: Sanford A.
YWolf, Director of Morketing; Douglos Andrews,
Mgr.; BBO Third Ave., Mew York, M. Y. 10022
{Plaza 2-0235). WESTERM: Haorold L. Keeler,
West Coost Moncger, 10000 Santa Monica
Blvd., Los Angles, Calif. 70047 (878-1530).
MIDWEST: Jomes G. Kane, Mgr., 3200 Demp-
stor 51, Des Plaoines, Il &001& (298-5571).
SAN FRAMCISCO: Williem Coughlin, Mgr., 444
Moarket 5%, Son Francisco, Calif. $4111 (GAr-
field 1-0151).

=178 AR FORCE Maoge-
rine ond SPACE
DIGEST ore publithed monthly <)
by the Air Force Asseciation, :
1750 Fennsylvania Ave., MW,
Washingten, D.C. 20008, 2¥8-9123.

PRINTED in USA, by McCall Corparation, Day-
ten, Chio, Second-class posfoge paid ot Doyien,
Ohic, Composition by Sterling Grophic Arts, Mew
York, H.Y. toengravings by Southern & Lanman,
Ine., Woshington, D.C.

TRADEMARK registered by the Alr Force Assacio-
tion, Copyright 1945 by the Air Force Associa-

tion. All rights reserved. Pan-American Copyright
Canvention.

ADVERTISING correspondence, plotes, confrocts,
ond reloted matter should be oddressed  fo
AIR FORCE/SPACE DIGEST, Advwertising Ha., B80
Third Ave., New York, M. Y. 10022,

EDITORIAL correspondence  ond  subscriptions
should be oddresssd 1o Alr Farce Association,
1730 Pennaylvanio Ave.,, N.W., Washingten, D.C.
20006, Publisher cusumes no responsibility for
umalicired material,

CHANGE OF ADDRESS: Send ofd end new od-
dresses (include mailing labal frem this mogazine],
with IIP code number. fo Alr Force Associa-
tion, 1730 Penmsylvanio Ave., M.W., Washingten
D.C. 20004, Allow six weehs for chonge o
oddress fo become effective.

MEMBERSHIP RATE: 56 per yoor [includes 55 far
one-yeor subscription te AIR  FORCE/SPACE
DIGEST). Suvbscription role—3%45 per  yoar, 57
formign. Single copy 50¢. Speciol issuer (April
and September) 51 each.

UNDELIVERED COPIES: Send motice on Form 3579
te Alr Fores Asvociolion, 1750 Pemmsylvanla Ave.,
N.W., Washington, D.C. 20004,

AlR FORCE Mogazine * Movemher, 1985

AIR FORCE

and SPACE DIGEST

The Magazine of Aerospace Power
Published by the Air Force Association

VOLUME 48, NUMBER 11 NOVEMBER 1965

Educating the Educators f BY JOHN F. LOOSBROCE
The Aerospace Education Foundation's history is one of growth in
importance, scope, and support. With a highly successful ninth
annual conference behind it, the Foundation can look Forward to
even more projects and an expanding educational role in the Future.

AFA’s First Fall Meeting f BY EDGAR ULSAMEN

A stimulating Educators’ Seminar on scientific literacy in the space
age with teachers and school officials from sixty-one foreign countries
in attendance . . . the latest aerospace systems on display . . . &
speech by the USAF Chief of Staif reaffirming the rising require-
ment for manned military aircraft . . . and a farewell address from
retiring Air Force Secretary Eugene M. Zuckert and a welcome to
incoming Secretary Harold Brown were highlights of AFA’s first
Fall Meeting.

The Future of the Flying Air Force

BY CEN. JOHN P. MCCONNELL, USAF
In this article, adapted from his speech at the AFA Chief Executives
Luncheon, the USAF Chief of Staff declares that, far from being on
its way to the gravevard, the manned military aircraft is rrowing
increasingly important and the need for it will Further t-xp.-mﬁ in the
future, To meet the ever-changing threat to our national interests, the
military airplane must continue its evolutionary advance.

Air War in "f'iehmmf.ax AF/SD PHOTO FEATURE
C-1235 leaving 1,000-foot-wide fogey trails, like cropdusters, as they
perform defoliation missions. .. hungry children being fed with Sup-
plies brought into villages .-currmuu?u:d by Viet Cong . . . these are
some of the unusual ways the war in Vietnam is being fought, along
with the more conventional tasks of bombing North Vietnam and
hitting the Viet Cong in their jungle lair.

Skyhawk: A Proud Past and a Promising Fl.tt'u.r'.‘?‘\\“I BY |. §. BUTZ, JR.
Five major model changes have made an almost completely new air-
plane out of the Douglas A-4 Skyvhawk, designed and first built in
the early '50s. The Skyhawk has a record of growth and performance
over the years that has made it the principal low-cost, gronnd-support
aircraft in the US military inventory. And it looks as if it will con-
tinue to be used for at least another ten vears,
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SPACE DIGEST

Examining the Human Implications of the Space Age
BY JOSEPH M. GOLDSEN
A more scientific approach is needed to the question of how we are
to analyze the effect of exploration and use of space on our society,
The approach must be comparable to the way we use our brains and
talent for the solution of the physical problems of space research and
development.

Speaking of Spnr:ﬂf BY WILLIAM LEAVITT
Hussians interest in space continues, although there are resource allo-
cation problems. We should not allow the success of the Gemini pro-
gram o go to our heads. National security advances in space are
crucial, says Gen. B. A. Schrievér, the Commander of the Air Force
Systems Command, describing some important USAF space programs,
including MOL.
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AFA's Aerospace Development BricEngsf AN AF/SD SPECIAL REPORT
Reactions ranged from favorable to enthusiastic as over 4,000 listened
to industry representatives telling the aerospace story at AFA’s Fall
Meeting. For those who couldn't attend, here are abstracts by the
companies involved,
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An Editorial

Educating the Educators

By John F. Looshrock

EDITOR, AIR FORCE/SPACE DIGEST

educators.”

This apt paraphrase of Clemenceau’s dictum on
war and generals was attributed recently by Time maga-
zing to Francis Keppel, Assistant Secretary of Health,
Education, and Welfare, and US Commissioner of Educa-
tiomn.

Mr. Keppel sums up neatly the philosophy that under-
lies AFA’s Aerospace Education Foundation, whose latest
achievement was the Ninth Annual International Aero-
space Education Conference, held September 15-17 in
Washington in conjunction with AFA's Acrospace Develop-
ment Briefings and Displays {sce pages 30 and 68).

Heretofore the Foundation’s intemational meetings have
been held together with AFA’s National Convention. For
this reason, neither the Foundation nor its many con-
tributions to American education have received the
recognition they deserve, either from the public at large
or, to be candid, within the Air Force Association itself.
Hence, this admittedly condensed history and description.

From the inception of the Air Force Association, and
in line with AFA’s concept that a nation’s airpower com-
prises more than military air might, a great deal of atten-
tion and support was expended on aviation education, as it
was then called. As the vears went on, it became apparent
that this interest deserved more formal recognition and
a deeper and wider channel of communication with the
national education community. To this end, the Air Force
Association Foundation was incorporated in May 1956, the
lineal ancestor of today’s Aerospace Education Founda-
tion. Gill Bobb Wilson was the first Chairman of the
Foundation Board of Trustees, a group comprised of both
AFA Board Members and non-AFA members from the
fields of education, business, science, and industry. Cur-
rently, the President of the Foundation is Dr. Lindley
Stiles, Dean of the School of Education, University of
Wisconsin, Gen. Laurence S. Kuter, USAF (Ret.), a vice
president of Pan American Airways, is Chairman of the
Board. An Aerospace Education Advisory Council of pro-
fessional educators serves both the Foundation and the
Association.

As an indieation of growth, the Foundation's first Aero-
space Education Seminar in Dallas in 1958 attracted some
150 educators. At the September meeting in Washington,
the Seminar—subject, “Scientific Literacv"—drew more
than 800 educators, representing sixty-one foreign coun-
tries and thirty-six states of the US.

Dozens of similar seminars, briefings, and symposia,
held in communities from coast to coast, have formed the
backbone of the Foundation’s activities. And these have
universally been characterized by a veasty effect that has
gone far beyond mere impact on the participants. In Penn-
sylvania, for example, the nation’s first earth and space

bk EDUCAT[DN is too important to be left solely to the

&

science course was inaugurated at the junior high school
level in 1959, followed by a similar course in elementary
schools in 1960, together with a broad program for im-
proving the general science background for elementary
school teachers, fumishing planetariums as a part of new
school construction, and other far-reaching effects. Dr.
Charles Boehm, Superintendent of Public Instruction at
the time these innovations were introduced, freely attd-
buted them “as a result of the inspiration and support of
the Aerospace Education Foundation and the Air Force
Association,”

To the same inspirational source, Dr. James G. Allen,
Professor of History at the University of Colorado, attri-
butes the establishment at Colorado of courses in the
history of Bight and space exploration leading to a new
linkage between the physical and social sciences in a multi-
disciplinal approach to space-age education.

Similar word has come fom leading educators in
Missouri, Texas, Idaho, Utah, Nebraska, Towa, and Wis-
consin. Each symposium, seminar, and briefing session
plants new seeds in fresh ground. And the Foundation’s
impact on education continues to expand.

In addition, there are more tangible specific projects.
For example, the Foundation last year established at the
Air Force Academy Library the Dr, Theodore von Kirmin
Memorial Collection, providing a bronze bust of Dr, von
Kiarmdn, a display case of memorabilia, and $6,500 worth
of new scientific books and periodicals per year for five
vears—an expenditure of some $35,000,

At the University of Wisconsin, the Foundation co-
sponsors—with the University and the US Office of Educa-
tion—the Center for Scientific Literacy Research, which is
examining the twofold problem of how well-versed in
science the average citizen should be and how well our
schools are providing students with these minimum
scientific literacy requirements.

The Foundation also sponsors the Amold Air Society,
professional society of the Air Force ROTC program, and
provides financial support to the Society’s annual con-
clave, And there is a sizable program of awards and
scholarships under the Foundation's cognizance.

Staff support and administrative assistance is furnished
without charge by the Air Force Association. Thus far,
the bulk of the Foundation's financial support has come
from funds transferred from the Air Force Association,
but there is an imposing and growing list of individual
and corporate donors, Much more is needed, of course, to
continue the programs now in existence, to expand them,
and to explore new areas.

The current ferment in education makes the Aerospace
Education Foundation more important than ever, If “edu-
cation is too important to be left solely to the educators,”
the Foundation's work is cut out for it—Exp
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FAIRCHILD HILLER

REFPUBLIC AVIATION DIVISION

On the deck, below the enemy radar screen, down where the war
is fought, that's where the Republic F-105 Thunderchief fighter-
bomber excels . . . at 12 o'clock low.

The F-105 . . . faster than sound, with a full armament of iron

bombs, rockets, and nose gun . . . with automated navigation, ter-
rain avoidance, and fire control systems for close-strike precision
. « - is helping nail down Vietnamese and U.S. policy in a war we
must win for the peace of the future.

Today, the F-105 is our most versatile air weapons system for fight-
ing this kind of “limited'" war of aggression.

And it is a vital link to tomorrow's fighter-bomber—the Air Force
concept of an all-mission weapon for instant retaliation. At Republic
we are already at work on this requirement,

12 O'CLOCK LO
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“History Lesson’’

Gentlemen: Just finished reading “His-
tory Lesson” [in “Airpower in the
News” in the September issue].
[Claude Witze has] written lots of
good stuff, but this is one of the best
ones yet. I found myself nodding in
agreement as 1 read, and—somehow
—much of the confusion and fog
generated by the day-to-day head-
lines gets cleared away when vou can
turn back to simple, vet valid, anal-
ogous situations in history,

It is a pity that the vociferous op-
ponents of our actions in Vietnam
can't see the light when the thesis is
developed the way vou have done.

Jack SHEA

Director of Public Relations
ARO, Inc.

Tullahoma, Tenn.

Gentlemen: Clande Witze's article,
“History Lesson,” is a bit frightening,
but has comfort, too, in that its pub-
lication may open some eyes and ears.
1 wish it would be widely reprinted
and quoted. Am Force is still my
favorite magazine. . . .

Herpenrt 0. JoHANSEN

Popular Science Monthly

New York, M. Y.

"A Great Piece'
Gentlemen: 1 read [William Leavitt's)
piece, “Survival and Advance in the
Space Age” [September issuel. 1 just
want to say, I think it was a great
piece,
Tromas TURNER
Director of Marketing
Republic Aviation Div.
Fairchild Hiller Corp.
Farmingdale, L. 1., N. Y.

For the Record
Centlemen: 1 think vou have done a
fine job in explaining the significance
of the activities of the industry and
the Air Force from World War 1 to
the present in the fifteenth annual Air
Force Almanac, September issue of
the Amr Fonrce/Seace Dicest, The
material in this issue deserves a
thoughtful reading by all.

The material on page 62, “An Honor
Roll of Industry ....," gives a good
rmdown of the industry efforts dur-

8

ing WW IL In addition to the num-
ber of pounds of airfframes produced,
another method of reporting on the
effort is the number of units produced.
It might be of interest to your readers
to learn how the leaders stood in this
category. Here are some figures from
“Fifty Years of Aviation Progress’
issued by James H. Doolittle, Chair-
man of the National Committee to
Observe the 50th Anniversary of Pow-
ered Flight, published in 1953. The
material is from Table 20—Aircraft
Manufacturers and Planes Produced—
World War I1:

Manufacturer Total Plane Production
(All Types)
Morth American 40,768
Convair 30,708
Douglas 0516
Boeing 17,958
Lockheed 17,875

We here at North American are
especially proud of this record as it
discloses that thirteen percent of the
303,218 units were produced by NAA,
compared to slightly over ten percent
each for Convair and Douglas.

Another point not mentioned is that
it is generally conceded that the best
airplane to come out of WW II was
the North American Mustang, the
airplane that was initially designed
and built for the British and only
after some reluctance adopted en-
thusiastically by the USAF,

Raven B. OaxLEY

Division Historian

Space & Information Systems Div,
North American Aviation, Inc.
Downey, Calif.

On Taking Criticism

Gentlemen: May 1 refer to the last
sentence of vour excellent article,
“Managing the Explosion: Technology
in World War II and After,” by ]. S.
Butz, [r. [Sept. ‘685, AF/SD, p. 65]:
“The electorate can only hope that
all men who are qualified to make
such criticism will give the nation the
benefit of their opinions.”

This equals the remark made by
our late President J. F. Kennedy:
“Ask not what vour country can do
for vou—ask what you can do for
vour country.”

No truer words have ever been
spoken. But is it possible for a “quali-
fied opinion™ to find a receptive ear?

It is the accepted rule that those in
command are loathe to listen to any-
body else’s suggestion. The exception
merely proves the rule, Higher ech-
elons consider nonconformity to be a
form of disloyalty and, occasionally,
reward the offender by sidetracking
him, even though his criticism had
been solicited.

It takes moral courage to offer a
practical solution to some given prob-
lem. It really means to “stick out
one’s neck.” And, who wants to flirt
with a halted, if not ruined, career?
A married man with small children
cannot afford the luxury of having
“moral courage.”

Our  “boss”
changed.

The first step in the right direc-
tion would be to eliminate the word
“hoss” from government vocabulary.

ALBERT Jasox
Qukland, Calif.

system  should be

“"Sooner’ or Later

Gentlemen: 1 wish to correct a state-
ment made in “Aerospace Waorld” in
the September 1965 issue.

You indicated the 937th Troop
Carrier Group, Tinker AFB, Okla.,
was now flying C-119s and was sched-
uled to get C-124s, The 937th “Soon-
er” Group has had C-124s since
January 1961, This unit served eleven
menths on active duty with the C-124
during the Berlin Crisis and has con-
tinuously operated this aircraft since
that time,

Lt. Cor. Haray ]. Hurr, 11,
AFHREs

Commander

Headguarters

937th Troop Carrier Group,
Heavy (Reserve)

Tinker AFB, Okla.

Man Bites Dog
Gentlemen: 1 am certain that over
the vears vou have received consider-
able conversation and correspondence
from wmhappy advertisers about posi-
tion of their ad in vour magazine.

1 wish to take a “man bites dog"
position and say All American Engi-
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neering could not be happier about
our ad in vour fifteenth annual Al-
manac Issue. Not only did you honor
our request that our ad be placed in
the section devoted ta TAC, but it
appeared on the same page with [the]
editorial [material] discussing the
“forward fighter operating base”—the
subject of our advertisement,
Harny E. MaTyen
Director, Advertising and
Public Relations
All American Engineering
Company
Development Division
Wilmington, Del.

Armed Forces Staff College
Centlemen: The Armed Forces Staff
College is again indebted to the Air
Force Association for its cooperation
and generosity in supplying copies of
the annual Almanac Issue of Am
Force/Space Dicest Magazine. . . tor
each of our students. Your publication,
containing as it does the most current
information on the Air Staff and each
of the Air Force major air commands,
is always of valuable assistance to us
in covering the Air Force story during
our uniservice orientation weeks,
With the publication date of your
September issue so closely approxi-
mating the date on which we begin
Air Force Week, your special efforts
to assure timely delivery are known
and are genuinely appreciated. To you
and the members of your staff, T wish
to express sincere thanks for con-
tinuing support to the Staff College.
Cor. J. C. Jennmson, USAF
Deputy Commandant, AF
Armed Forces Staff College
Norfolk, Va,

Space Mavigation

Gentlemen: Maj. [William A.] Cohen's
article [“Finding Your Way in Space”]
in vour August issue has just been
read with the greatest interest. As
a matter of fact, I am very much im-
pressed by the work Major Cohen has
been able to do in the short time he
has put his mind on this particular
field of endeavor. 1 find it to be very
seldom we have voung officers who
get steamed up enough to attempt to
break new ground, and 1 think this
is what Major Cohen is doing.

[ think the Air Force would be
justified in assigning Major Cohen to
some kind of special work on research,
and tuming him loose for a few
maonths with full backing. I think he
would return big dividends for the
investment.

This tvpe of article is a natural
follow-on for the high-altitude flving
program at Edwards AFB. A second
article by Major Cohen, directed to
cislunar navigation, should be equally

AIR FORCE Mogozine * Movember, 1945

helpful in shewing that the high-fying
project is already operating in space
for practical purposes. Also the booster
is retrieved,

Since the planned soft landing on
the moon by 1970 indicites that
fifteen or twenty vears will be re-
quired for possible planetary opera-
tions, we should stress our unique
space station, the moon,

Incidentally, an astronaut stranded
on the moon could accomplish ac-
curate navigation with two simple
items—a timepiece and a space al-
mianac,

P. V. H. Weems, USN (Ret.)
Randall House
Annapolis, Md.

* Captain Weems is the author of
several books on navigation and a
past president of The Institute of
Navigation—Tue Epitors

Chrysler's Contribution

Gentlemen: Karl G. Harr is to be
complimented on his excellent article,
*Industry and World War II—Embrvo
to Vigorous Maturity,” which appeared
in the September Almanac Issue.
However, after reviewing the article
and the extensive aircraft industry
honor role listing on pages 62-63, I
was somewhat surprised not to see
Chrysler Corporation mentioned, par-
ticularly since the company operated
the Dodge-Chicago Plant, the nation’s
largest aircraft manufacturing facility
used during the war,

The huge facility, situated twenty
miles outside Chicago, actually con-
sisted of nineteen buildings, which
covered twenty-two acres and over
6,300,000 square feet of Hoor space.
Between 1943 and 1945, Dodge-
Chicago produced 10,413 engines for
the B-29 Superfortress. At peak pro-
duction, more than 30,000 emplovees
worked at the plant on a multishift
basis in turning out eighteen-cvlinder
Cvelone engines.

The B-28 engine project was only
one of the many Chrysler wartime
aircraft programs. The company also
built the pressurized nose section, the
leading edges, and the cowlings of
the B-29; the nose and center sec-
tions and wing faps of the B-26
medium bomber; the center wings of
the Curtiss Helldiver; the landing
gear and arrester mechanisms of the
Corsair fighter; cockpits for the B-17
Flying Fortress; ski pedestals for Army
gliders; stabilizers for the P-40F: bar-
rage rockets used in several fighter
aircraft; and over 12,000,000 pounds
of forged parts used in building a
wide assortment of military aircraft.
These projects were carried out in
seven Chrysler plants in Michigan,
Ohio, and California,

In my opinion, this activity qualifies
for mention in any World War 11 sum-
mary of US aircraft industry ae-
complishments,

Rosent B. HEATH
Manager, Public Relations
Defense-Space Group
Chrysler Corporation
Detroit, Mich.

A Dissenter

CGentlemen: While [ am flattered that
vour Mr. Leavitt chose to conclude
his article “MOL: Evolution of a
Decision” in your October issue by
quoting wverbatim from my recent
story on the same subject in The New
Republic (September 11), 1 am dis-
tressed that his attempt to paraphrase
another part of the same story does
an injustice to my original writing,

Mr. Leavitt writes that I “posed the
possibility of a mad airman in orbit
setting off a war by tuming in false
alarms from the void.”

My New Republic article said:
“Granting this potential superiority
of manned observers for such [surveil-
lance] operations, we don’t yet know
how long man can live in orbit with-
out deleterious effects on body or
mind. There has been reason to fear
that the isolation of space might
produce hallucinations which could
be disastrous for a mission intended
to warn of enemy attack. Until the
very recent Gemini space shots, no
US astronaut had remained in orbit
for more than a couple of days and
Soviet cosmonauts who had stayed
longer often experienced difficulties,”

Even Mr. Leavitt himself points
out earlier in his article that one of
the purposes of the MOL program is
to gather data on “human physiolog-
ical and psychological response to
month-long space missions.”

May I ask that vou set this record
straight in your “Airmail” column in
an upcoming issue?

Ravyonp D. SextER
Washington, D. C,

o Mr. Leavitt's reply: “We are
making an exception to our usual
policy in publishing this letter. Ray-
mond D, Senter is the pseudonym of
a writer for The New Republic maga-
zine, We do not ordinarily publish
letters from persons who will not
identify themselces publicly {(or if
there are personal reasons precluding
public identification, then privately,
to us, in confidence). However, since
many people read Mr. Senter’s articles
in a well-known national magazine,
I will point out that i i hard to
imagine what inference could  be
drawn from his sentence about ‘hal-
lucinations which could be disastrous

(Continued an page 11)
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for a mission intended fo twarn of
enemy attack’ other than that space-
borne observers might ‘se¢’ some-
thing that was really not happening
and set off a false alarm. One other
possible inference, of course, is that
they might not sce something that
was happening, which seems even more
unlikely. 1 quite agree with Mr. Sen-
ter that the MOL program is designed
te explore the human psycho-physio-
logical response to long-term space
missions. That is, indeed, one of the
prime purposes of the program. Ob-
viously, before MOL-type vehicles are
fully committed as operational peace-
patrollers, with American or interna-
tional crews—the latter an idea that
does appeal to Mr. Senter—the psycho-
physiological safety of long-term ex-
posure to the space environment will
have been proved out to the satisfac-
tion of the experts. The only way to
find out the answers to such questions
is through a program designed to find
the answers, which is what MOL, on
the military side, is—just as Mercury
and Gemini, on the NASA side, have
been.” —W. LeavrrT

German Jets

Gentlemen: 1 am seeking assistance
from readers who served during World
War II in the ETO with the Sth, 9th,
and 15th Army Air Forces,

1 am completing research eonnected
with a book dealing with the develop-
ment, life, and combat history of the
German rocket and jet fighters that
were encountered by Allied aircrews
during the period July 1944 to May
1945, These aircraft—the ME-163 and
ME-2682—were mainly directed against
USAAF bombers and their fighter
escorts, many fierce battles taking
place over Germany during the closing

stages of the war. Both types were
also emploved against American pho-
tographic-reconnaissance aircraft fly-
ing from Italy, and the ME-262 flew
ground-attack missions  during the
Battle of the Bulge.

I am anxious to get first-hand ac-
counts from former Air Force per-
sonnel and other WW II veterans who
met these German jets in combat; es-
pecially those able to quote from
diaries, flight logs, and other contem-
porary records. All documentation and
photographs loaned will be copied
and returned in good order.

Ricnanp P. Bateson
8 Lawford Road
Chiswick

London, W.4, England

SAC Tail Markings

Gentlemen: 1 would like to hear from
anyone who has information about
group-wing formation tail markings
used by SAC bombers in the latter
part of World War II to the 1950s.

These are the squares, circles,
triangles, and diamonds outlined in
black, representing the numbered Air
Force, and the letter inside represent-
ing the group-wing identification,

I would like to know the group-
wing number that corresponds to the
letter inside the outlined shape,

Ep LamboLey
R.R. #1
Marion, Ind, 46952

$324 Billion Guestion
Gentlenen: The $324 billion question:
What happens to a nation of people
kept “free” to the extent they are
"slaves” to a socio-military society?

I enjoy and leamn from Am Fonce
Magazine and am for a strong co-
ordinated military machine. But some-

how I get the impression that no
new weapon, rocket, or military equip-
ment device is ever turned down,
Seems as if we buy them all, install
them, and declare them obsolete at
the same time.

How about some articles pertaining
to wise decisions and curtailing of
use of useless products or those which
become obsolete in two years?

Lr. Cyon. Brir Stauvee, USNR-R

Greenville, Fla,

Photos Needed

Gentlemen: The Air Force Museum
is in dire need of photos taken in the
Southwest Pacific during the first six
months of World War II while the
Japanese were advancing through the
Philippines, Netherlands East Indies,
and New Guinea areas.

Because of the speed with which
the Allies had to withdraw from
these areas, few official photographs
of AAF flying activities exist. Any
person having personal photos of AAF
scenes taken during that period and
is willing to loan them to the Air
Force Museum for copying purposes
is requested to contact us,

Reseanca Sectiox
Air Force Museum
Wright-Patterson AFE, Ohio

UNIT REUNIONS

Flying Class 40-G
The Air Force Flying School Class of 40-G will
hold its twenty-fifth anniversory reunion at the
Gunter Hotel, Son Antonio, Tex., on the week-
end of Movember 11-14. Further information and
reservations moy be obtained by contacting

John R. Shields

370 Quentin Dr.

San Antonio, Tesx.
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AIRPOWER in the news

cenee - i —

By Claude Witze

SEMIOR EDITOR, AIR FORCE/SPACE DIGEST

Airpower Comes Through

WaskmecTox, D, C., Ocrosen 13

There are signs, at last, that the press and the public
are beginning to get the airpower message from Vietnam.
This reporter, back from a few weeks in Europe, came
home with the impression that utility of air strikes in the
Vietnamese theater is something more fully appreciated
outside the United States. In both London and Paris, there
was talk about the change in the American approach to
its problem in Southeast Asia and the fact that the
anticipated Viet Cong offensive did not materialize in
the monsoon season. The eredit is given to airpower.

Behold, by Labor Day this was recognized in the
United States. The “turning point” in the war, wrote Jack
Langguth in the New York Times, was last February 19,
when US jet pilots, land- and carrier-based, were sent
out to strike targets in South Vietnam,

Another reporter said that “although the daily air raids
against North Vietnam have received most of the public
attention, the ever-increasing ferocity of aerial bombard-
ment in South Vietnam may have a much greater ultimate
effect on the ontcome of the guerrilla war. . . .

“Few Americans appreciate what their nation is doing
in South Vietnam with airpower.”

Then, there is Bernard Fall, a recognized expert on
Vietnam, who has returned from a visit and reported in
the New Republic.

Fall says that before last February, the date Lang-
guth picks as a tuming point, only two percent of the
Viet Cong deserters cited air action as a reason for defec-
tion, Since February the rate has climbed to seventeen
percent,

“Indeed.” writes Fall, “as many an informed observer
in Saigon will concede, what changed the character of the
Vietnam war was not the decision to bomb North Vietnam;
not the decision to use American ground troops in South
Vietnam:; but the decision to wage unlimited aerial war-
fare inside the country at the price of literally pounding
the place to bits.”

[n Paris, in mid-September, this reporter spent an after-
noon in company with Gen. Paul Stehlin, retired Chief of
Stalf of the French Air Force. General Stehlin is an author
in his own right, with a volume of World War 11 recollec-
tions on the current best-seller list in his own country. He
was an active Air Force commander more than a decade
ago, when France was overwhelmed in its match with
Vietnamese rebels.

It is General Stehlin’s opinion that airpower could have
prevented the defeat at Dienbienphu.

The French had more than thirty battalions fighting in
the mud and filth on the ground, while General Stehlin
and his colleagues were ill-equipped to help. They had
some old B-25s and a few fAghters left over from World
War 11, The United States, General Stehlin told me, had
the real airpower at that time but refused to lend this
strength to a cause that would have prevented the situa-
Hon prevailing in 1965.

As for our own airpower effort, General Stehlin said
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we have restrained our use of it too long. He feels that
a full application of air strength could shorten the war by
many, many months and that we are foolish to hold it in
check. He points out that the longer this conflict goes on,
while we fight it with less than fnality, the longer we give
Hanoi and Peking to capitalize on its propaganda value.

At this writing, there is a new interest in the use of
airpower in Vietnam that has stirred action in Congress.
Investigating committees from both the House and Senate
have members and staff workers in Saigon,

The House Armed Services Committee has a Special
Subcommittee on Tactical Air Support, headed by Otis G.
Pike, a New York Democrat, which is holding closed hear-
ings on the subject. The chairman says he has been asked
to find out “why our airpower is unable to find and destroy
the Viet Cong in South Vietnam.”

It has been true for well over a year that airpower kills
more Viet Cong than any other form of weaponry. And,
since February, the VC who are not killed find life in
the bombed jungle intolerable,

How destructive does airpower have to be to satisfy
Mr. Pike? If he wants to investigate a dilemma, he should
study the policy goveming the application of airpower, not
the results of a restrained application,

What Can a Man Believe?

It was last June that the House Committee on Appro-
priations reported out the Defense Department’s bill for
Fiscal 1966, There is no doubt about it, the report said
the requests “contained no funds specifically programmed
to support what are now the current rates, or any in-
creased future rates of operations in Vietnam, or in fact
in any other specific area of the world.”

By late September, the bill had ground its way through
both Houses of Congress and a conference agreement,
winding up with provision for $46,887,163,000. That in-
cludes what is frankly described as a "stopgap” fund of
%1.7 hillion for the war in Vietnam, If there is anvone, in
the Pentagon or on Capitol Hill, who thinks this is enough,
or anywhere near enough, he has not spoken out.

Debate on the conference report was held in the House
on September 17 and in the Senate on September 21. The
record, cursorily covered by the press, is worth some
attention, To it should be added the October 7 attack of
Senator John Stennis of Mississippi on Defense Secretary
McNamara's proposed shakeup of the Army Reserve,
which provides for the dishanding of T30 units.

While there is small evidence that the critics, and par-
ticularly Mr. Stennis, are directing their barbs at Mr. Me-
Namara’s most vulnerable points, it is apparent that De-
fense spokesmen continue to lack credibility. It may be
that this is an inherent failing and one to be expected. A
veteran Washington newsman said recently, when the sub-
ject was raised, that he was lied to when he covered City
Hall at Little Rock and he hasn’t expected anything else
since—at least from those in power.

Senator Stennis professes to be aroused by the Pen-

(Continued on page 15)
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tagon’s determined effort to begin what he calls “a major
scuttling of the Army Reserve.” But that is not the burden
of his complaint in his October 7 speech to the Senate.
His real case is that Secretary McNamara told the press
on September 30 that “we” had discussed the Reserve
shakeup with members of the Senate. And that these men
and “leaders” in the Armed Services and Appropriations
Committees “have received the plan favorably,”

Now, it appears that a Stennis survey shows that some
of these Senators never heard of the new Reserve shakeup
until it was announced by the Secretary. The men who say
they never heard of it or approved it are Senators Havden,
Hill, Ellender, McClellan, Young of North Dakota, Smith,
Byrd of Virginia, Symington, Jackson, and Thurmond.

Senator Russell, Chairman of the Committee on Armed
Services, was quoted as saving he did not receive the
plan favorably when it was presented to him by Cvrus
Vance, the Deputy Defense Secretary, Senator Saltonstall
also had a call from Mr. Vance and told the emissary
that Mr. McNamara should submit legislation if he wanted
to bring about the change. As for Mr. Stennis himself, he
received Mr. Vance, but it was not made clear to him that
the Defense Department intended to go ahead. If this
had been made clear, the Senator reported, “I would have
vigorously challenged him instantly and on the spot as
proposing something far out of line from what is per-
mitted in good faith by the language of the appropria-
tions bill and far bevond what the conference understood.™

To this, Mr. Vance replied that he had “the clear
impression that Senator Stennis fully understood and sup-
ported our proposed course of action.” The usual wav to
end this kind of a dispute is for both sides to profess
there has been a misunderstanding. 1f it happens this time,
it will further tax the public’s sense of what is credible.
There are many observers, regardless of their opinions,
prejudices, and convictions on the Reserve question, who
will not accept this as an unintentional misunderstanding.

The House and Senate debates of September 17 and 21,
on the subject of the Defense budget, add to the dossier.
A Republican Congressman, Clenard P. Lipscomb, a mem-
ber of the Defense Appropriations Committee, urged the
House to adopt the report. But he also begged the Ad-
ministration to “come before Congress with a comnlete
estimate of what is needed and a request for funds while
we are in session and give us an opportunity to act in a
timely, responsible way.”

Mr. Lipscomb, who is from California, went on to sav
that the public has a right to know the size and nature
of our commitment to the Vietnamese war. And, “It should
not be fought and funded on a piecemeal basis.”

Back of this comment lies the past optimism about the
war—the kind that led Secretary McNamara to sav early
last vear that the boys would start coming home in 1965—
and the reluctant request for a $700 million supplemental
appropriation for Fiscal 1965. The supplemental request
was followed by a plea for an amendment to the Fiscal
1966 budget bill, the one just now approved, that will
provide $1.7 billion more earmarked for Vietnam. There
have been estimates that the effort in Vietnam will
ultimately demand something in the neighborhood of $10
to 514 billion over and above what is inaccurately called
our normal peacetime budget. Congress already expects
there will be an additional request early next year,
probably for something in excess of %5 hillion,

The complaint of Mr. Lipscomb, in which he was noisily
supported by Congressman Melvin R. Laird of Wisconsin,
is that the Administration is trving to gloss over the facts
about the cost of this war. He made his accusation about
President Johnson as well as Secretary McNamara, say-

AlR FORCE Mogazine * Movember, 1945

CONTINUED

ing both of them recognize the inadequacy of the hudget.
Mr. Laird is given to strong language, and he says the
budget sent up in January is a “fraud.”

At this point Chairman George H, Mahon, the tall and
experienced Texas Democrat who heads the Defense Sub-
committee and must defend the budget on the floor,
took exception to the words being thrown about. He
considered them “intemperate and unjustifiable.” which
miy be at least partially right. His rebuttal was that the
budget was made up late last vear, too early to anticipate
what would develop in Southeast Asia, India, Pakistan,
and other parts of “a verv large and fluid world.”

Later, Congressman Robert L. F. Sikes of Florida
pointed to the prospect that we may run short of equip-
ment and supplies. This is a matter under investigation
by committees on Capitol Hill, and Mr, Sikes said that
“no one in the Department of Defense has appeared
willing to face up to this.” He said blanket denials have
been issued and they may be right, but the work of
Senator Stennis and his committee indicates otherwise,

This subject was discussed by Mr. Stennis in the Senate
debate a tew days later. He said his Preparedness Investi-
gating Subcommittee, studyving Armv readiness, “found
significant equipment shortages and large stocks of over-
age equipment that should be replaced.” Details on these
studies are classified, for sufficient reason, but the tone
of the discussion was that Pentagon denials, like Mr.
Vance's report of Senate approbation, are suspect.

At the outset, Senator Stennis said that, despite in-
clusion of the $1.7 billion extra for Vietnam and for some
procurement and construction for that theater, there are
other things missing. Among these are the additional
expenses incurred for military personnel, operation, and
maintenance. He urged support of the budget measure
but emphasized the shortcomings:

“Although the Department of Defense has assured the
Congress that the funds and flexibility provided are ade-
quate at the present time, it is certain that a supplemental
request of substantial proportions must be submitted early
in the next session in order to fully fund the war in
Vietnam and for other purposes.

“With that understanding, and barring unforeseen con-
tingencies, it is my belief that the conference action vou
are being asked to approve today will provide for our
defense needs until the Congress reconvenes.”

Senator Saltonstall, a Massachusetts Republican, agreed
with Mr. Stennis, but warned of the bills still to be paid.

“In my opinion the defense needs of this country have
been adequately provided for temporarily,” he said,

“However, 1 expect that in January the Administra-
tion will request from $7 to $10 billion in additional funds,
in connection with the Southeast Asia operation and in
connection with procurement for all our armed forces.”

Under the guidance of Mr. Stennis, most of the remain-
ing Senate discussion was centered on his favorite sub-
ject, the McNamara determination to shake down the
Army Reserves. He said, “There can be no doubt in
anyone's mind that the Congress forbids any realignment
or reorganization of the Army Reserve components unless
substantive legislation is enacted.”

It may be that this issue is the one that will bring a cli-
mactic confrontation of the legislative branch with the Pen-
tagon. It has merit only in the purely political arena.

Dr. Foster Testifies

John 5. Foster, Jr., professionally a direct descendant
of Herbert York and Harold Brown, has been named
{Continued on following page)
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Dire: tor of Defense Research and Engineering. From the
standpoint of our long-range national security, it may be
the most important government job in America. And Dr.
Foster's selection, like that of Harold Brown as Secretary
of the Air Force, came as a surprise to almost all ob-
SErVers.

First, the lineage must be explained. The source is
the University of California; specifically, the office of
Director at the Lawrence Radiation Laboratory at Liver-
more. Dr. York had that job and moved to the Pentagon.
Now he is back in California as a professor at the Uni-
versity of California in San Diego. He was succeeded
at Livermore and later at the Pentagon DDR&E desk
by Harold Brown, who moved on October 1 to replace
Eugene Zuckert as USAF Secretary. Dr. Brown had been
replaced in Livermore by Dr. Foster, who now comes
along, in turn, to the top Pentagon research position,
This appointment should bring a halt to all innuendos
about Cambridge, Mass., and the Harvard-M.LT. complex.

It must be pointed out that Dr. Foster, who has held
his doctorate in physics since 1952, is no stranger to the
Air Force. Here is the record:

e He has been a member of the Air Force Scientific
Advisory Board since 1956.

® His scientific specialty has been the development of
improved atomic weaponry.

® He pioneered work on electronic countermeasures to
German radar in World War II and worked as a civilian
adviser to the Fifteenth Air Force in Haly,

Like the Air Foree Association, Dr. Foster opposed
the nuclear test-ban treatv in 1963, and for much the
same reasons that AFA did.

In case vou have forgotten, it was in August of 1963
that the Senate Committee on Foreign Relations held
hearings to sound out the most authoritative opinions on
the proposed treaty. Dr. Foster was a witness, on August
21, 1963.

He was asked, at one point, whether “we are taking a
great chance with the security of this country if we
approve a treaty which prohibits our further testing in
the atmosphere, and, consequently, leaming by such test-
ing important facts dealing with effects upon sites and
systems?”

His answer:

“You are taking a risk, and yvou cannot calculate it.”

“Regardless of these safeguards?”

“Regardless of these safeguards.”

John Stewart Foster.
Jr., forty-three, a na-
tive of New Haven,
Conn., has been named
Director of Defense
Research and Engi-
necring. Educated at
MeGill University in
Montreal and the Uni-
versity of California,
he has been honored for
hiz work on improved
naclear weapons.
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“Even though they arc implemented to the fullest?”

“That is correct.”

Earlier, in his prepared statement to the Senate Com-
mittee, Dr. Foster listed some of his apprehensions about
the nuclear test-ban treaty. The first one he mentioned
was the way the treaty would affect the American ability
to solve future problems, not possible to anticipate. He
was in favor of the 1963 practices of the Atomic Energy
Commission on underground testing and “would be very
worried if a more restrictive criterion were employed.”

His second major concern, before the treaty was ac-
cepted in 1963, was with the American ability to “main-
tain the necessary capability of our laboratories, conduct
an intensive underground program, and sustain a state of
readiness to resume atmospheric testing in the event of
abrogation.”

He said that if the treaty were abrogated—and this
was after the Russians had ended a previous moratorium
with their own series of carefully prepared tests in 1961
—we should be prepared to carry out a six-month pro-
gram of our own. He said, "It may be necessary to main-
tain this state of readiness and keep the program current
for many years.”

Dr. Foster had other reservations about the test ban.
He pointed out that missile systems are complex and that
they must be proof-tested. He argued, simply, that if our
weapons are to work reliably in new and strange environ-
ments, there must be no limit on the freedom to experi-
ment. In this connection, he cited the problems of both
missile penetration—in offensive war—and the defense
against enemy missiles,

“The disadvantages resulting from the treaty in re-
stricting our knowledge of site vulnerability, penetration,
and defense, 1 believe, are very serious,” Dr. Foster tes-
tified in 1963.

“Our current judgments are based on relatively new
atmospheric tests. Wide margins of error are possible in
weapon effects which we do not fully understand. Other
effects, heretofore neglected as unimportant, could be-
come dominant.”

And then he made what probably was the most cogent
ohservation about the proposed treaty, He said that cur-
rent ignorance is ineradicable under its terms.

Dr. Foster concluded: “The proposed treaty would limit
not only our knowledge of the actual state of Soviet mili-
tary development, but would also restrict our knowledge
of what mayv even be technically possible. Specilically,
this requires that the United States explore vigorously
all areas of technology critical to our security. Failure
to do this would add to the uncertainties concerning our
relative strength, and force us to choose between either
an increase in risk to our security or a further increase in
our level of armament.

“Thus, from purely technical-military considerations, the
proposed treaty appears to me disadvantageous.”

It is of further interest that in 1962 Dr. Foster was
a participant in the Air Force Systems Command Man-
agement Conference at Monterey, Calif. His paper de-
livered at that session put the stress on his conviction
that research is not something that can be allowed to
run free in the field. It has to be organized.

Dr. Foster also made the statement at Monterey that
“this country is in a race—a race for survival.”

And he implied, at least, that this race regnires an
extension of research, both pure and applied, to Hll yet
another gap. It is the gap between research and pro-
duction.

In 1965 we have another way of putting it. It is the gap
between building blocks and operative systems.—Exp
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from ancient jet to avionics

Probably the world's first demonstration of a jet-pro-
pelled craft was witnessed around 360 B.C. by a small
gathering of Greeks. References indicate that the
*'wonderful wooden flying pigeon was propelled by
the blowing of the air mysteriousiy enclosed therein.”
Invented by Archytas, the pigeon was most likely
propelled by steam and was praised as one of man’s
most ingenious inventions.

Unlike Archytas’ pigeon—which required strings to con-
trol its flight path—today’'s aircraft depend on sophisti-
cated self-contained instrumentation for navigation,
such as the Low Altitude Inertial Navigation System.
Operating at supersonic speed, avoiding terrain obsta-
cles and accomplishing precise navigation to a specific
destination while continually informing the pilot of his

present position, are but a few of the essential capabili-
ties of AC Avionics Systems. Over fifteen years of
experience in the design, engineering and production of
precision avionics systems has established AC as a
leaderin the guidance and naviga-
tion field. For further information
contact Director of Sales-Engi-
neering, AC Electronics Division,
General Motors Corporation,
Milwaukee, Wisconsin, 53201.

AC ELECTRONICS

Division of General Motors.
MASTER MAVIGATORS THROUGH TIME AND SPACE
GUIDANCE AND MAVIGATION FOR SPACECRAFT
+ MISSILES + AVIONICS » SPACE BOOSTERS







This JT3D can cross
the United States 850 times
before its next overhaul.

Time between overhaul of the JT3D turbofan has reached 5,100 hours
just 4 years after it entered service. This authorization from the Fed-
eral Aviation Agency allows JT3D-powered airliners 2.5 million miles
between overhauls, equal to 850 transcontinental flights.

The steep climb of TBO authorizations reflects outstanding reliability, the result
of painstaking effort by Pratt & Whitney Aircraft and the airlines. Concern for reli-
ability begins with initial design. It continues through every stage of development
and production. After a model enters service, continuing refinements increase
engine reliability throughout service life, That is why the JT3D turbofan delivers
long, trouble-free operation that results in safety and true economy.

Reliability characterizes all Pratt & Whitney Aircraft powerplants, whether for
aircraft, spacecraft, industrial or marine use.

, : U
Pratt & Whltney nlr‘craft DIVISION OF uNlTEuﬁcmn CORPORATION

EAST HARTFORD, CONNECTICUT 06108




News,
Views
& Comments

WasmivcTon, D. C., Oct. 15

By the time the huge Lockheed
C-35A transport goes into operation for
the Military Airlift Command in 1969,
the US will have five times the mili-
tary airlift it could muster in 1961
And when the complete C-5A Heet is
Aying in 1972, it will double the 1969
airlift capability.

These figures were presented by
Secretary of Defense Robert S5. Me-
Namara when he announced award of
the 32 billion C-5A contract to Lock-
heed on September 30.

The C-5A, with gross takeoff weight
of nearly 700,000 pounds, will be
able to carry 125 tons of cargo 3,200
miles, or fifty tons nonstop across the
Pacific. This makes its cargo capacity
equivalent to about six C-130E Her-
cules or three C-141A StarLifters. Ex-
pressed another way, it took 234 flights
over a sixty-three-hour period to airlift
15,000 troops to Europe in Exercise

By Allan R. Scholin

ASSOCIATE EDITOR, AIR FORCE SPACE DIGEST

Big Lift in the fall of 1963. Forty-two
C-5As could have done the same job
in only thirteen hours.

Powered by four General Electric
fanjet engines of 40,000 pounds thrust
eich; the C-53A will cruise at more
than 500 miles per hour. It measures
230 feet long, with a wingspan of
220 feet, and its tail, similar in
design to that on the C-141, is sixty-
three feet high. In comparison, the
C-141 is 145 feet long with a wing-
span of 161 feet.

More important, however, is the
C-5A's cubic capacity. The fuselage
will have two decks, The upper deck
will carry seats for about 100 passen-
gers. The cargo compartment below
will be nineteen feet wide, 13.5 feet
high, and 145 feet long—large enough
to accommodate the biggest equip-
ment items of an Army division, One
limitation of both the C-130 and
C-141 is that, except in carrying high-

we'!L

density cargo, they often "bulk out™
before they reach their weight limit.

Lockheed was one of three com-
petitors for the C-5A contract, along
with Douglas and Boeing. Secretary
MeNamara said the Lockheed bid, in
a new tnt::l-p.'u'lc;!gl;' contract covering
development and production of &fty-
eight planes and lifetime spares, was
$250 million lower than the nearest
competitor. The award to Lockheed
followed an announcement by DoD
that production of the C-141 will be
cut back as C-5A production begins.
The C-5A will be built in the same
Lockheed plant located at Marietta,
Ca., which is presently producing the
StarLitter,

The Air Force has assigned Col
Guy M. Townsend as Director of the
C-5A System Program Office (SPO) in
AFSC's Aeronautical Systems Division
at Wright-Patterson AFB, Ohio. Colo-

{Continued on page 22)

Tlus is mn artist’s coneeption of how the USAF C-5A transport will look when

goes into service in 1969, Lockheed hns been chosen to build the
'fﬂl] y00-pound aireraft and General Eleetric will furnish the four 40,00:-
pound thrust fanjel engines. C-5A"s cubic eapacity is one of ils most impnh
tant advantages, It is designed to earry bulk as well as tremendons weight.

Col. Guy M. Townsend has been named -
rector of the C-5A System Program Office.
The XB-46 model in his hands and planes
on shelf are some of the aireraft he has
flown in his twenty-four vears of service.
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With the announcement, Septem-
ber 30, of the acquisition of the
operating assets ol Republic
Aviation Corporation—now the
Republic Aviation Division of
Fairchild Hiller—Fairchild Hiller
has accelerated sharply a planned
management program of growth
as a fully integrated corporation
in spacecraft and data systems,
VISTOL (vertical/short take-off
and landing) and conventional air-
craft, and electronic and mechani-
cal systems.

The annexalion of Republic as a
division adds the following signifi-
cant energies to Fairchild Hiller:

1. Based on current programs
under contract, the volume of
sales for the combined busi-
nesses will approximately dou-
ble our current sales providing
greater resources for research
and development.

. A large number of highly skilled
scientific and technical person-
nel has been added to expand
significantly our research and

engineering capability.

FAIRCHILD

AEROSPACE

3. Existing Republic programs un-
der contract will be executed
efficiently and profitably under
combined management, and
will add substantiaily to our
contract flexibility,

During and since World War |,
Republic has been a major pro-
ducer of fighter-bomber aircraft,
culminating in the famed F-105
Thunderchiel fighter-bomber, a
mainstay of our Alr Force striking
power in Vietnam.

Republic Aviation Division is also
engaged in advanced designs for
future fighter-bomber type air-
craft, including V/STOL systems,
has recently been awarded a con-
tract for the design and production
of an Advanced Orbiting Solar
Observatory (AQS0), and is
actively engaged in other related
research -and development pro-
grams in the space field.

With six Divisions (Transport;
Republic Aviation, Space Sys-
tems, Electronic Systems, Stratos
and Aircraft Service) at 14 facil-
ities in 5 states, Fairchild Hiller
continues to grow.

HILLER
L=

c o "R P o R A T 0

AIRCRAFT

108 Thusdarchie! Fraghter. Bomber

WISTOL SYSTEMS

ELECTROMNICS




it In 250 B.C. (i
Archimedes
Challenged

Gravity...

And Triumphe:d

THE CHALLENGE

is at
Aerospace
Corporation

ARCHIMEDES lifted water against the force of gravity more than two thousand
years ago and reveolutionized civilization's approach to the vitally important problem
of irrigation. The invention which made it possible, the Archimedean screw, was, of
course, only one of many brilliant accomplishments for which he is remembared.
Archimedes' purely mathematical works such as those on the ratio of the sphere
and cylinder, on the ratio of the circumference to a diameter, on spiral lines, and on
the parabola, halped lay the foundation for the great progress which continues now.

In 1965 not one but many technologies often must be coordinated in accomplishing
important work.

Taday, a group of men, AEROSPACE CORPORATION, proudly serves the U. 5. Air
Force in the classical role of ENGINEER-ARCHITECT, responsible for the general
systems engineering and technical direction of projects such as the Gemini-Titan
launch vehicles in support of NASA's Gemini manned space program. The work is
vital to the future of the free world.

You can be part of it.

Becausa we need the best in technical excellence, challenging opportunities are
continually available for qualified engineering and scientific personnel.

OPPORTUNITIES NOW for candidates possessing degrees and applicable
experience who are interested in systems engineering, technical direction, or
systemns analysis responsibilities. These openings are in the following technical
fields: Control systems, guidance systems, inertial guidance, astrodynamics,
electro-optics, space communications, radar systems, computer technology.
aerospace ground equipment, antennas, microwave circuitry, RF circuitry, dis-
play systems, systems programming, scientific programming, infrared sys-
tems, structures, dynamics, propulsion systems, solid rocket engines, flight
mechanics, spacecraft, mission performance.

To apply, please write 5. K. Robinson, Post Office Box 95081, Los Angeles,
California 90045. An equal opportunity employer.

AEROSPACE CORPORATION

e L e

o

AEROSPACE WORLD

nel Townsend previously headed the
XB-T0 test force at Edwards AFB,
Calif.,, while serving as Deputy for
Systems at the Flight Test Center
there.

Meanwhile, the AF Logistics Com-
mand announced that the San Antonio
Air Materiel Area at Kelly AFB, Tex.,
has been designated as logistics man-
ager for the C-5A system, with the
Oklahoma City AMA, Tinker AFB,
Okla., assigned responsibility for its
GE engines.

That USAF may order more than
the initial fifty-eight planes was indi-
ated by Robert H, Charles, USAF's
Assistant Secretary for Installations
and Logistics, in a press conference
a few days after the contract award.
He noted that the contract includes
an option to buy up to 115 planes, to-
gether with a pricing formula for ad-
ditional numbers.

%

The 32d Fighter Interceptor
Squadron from Soesterberg, The
Netherlands, emerged the over-all
winner in the 1985 William Tell in-
terceptor weapons meet at Tyndall
AFB, Fla,, early in October.

Competing in the F-102 Delta Dag-
ger category, one of four in the meet,
the 32d scored 5,782 of a possible
11,000 points, for a mark of just un-
der eighty percent. The team was led
by Capt. Erwin P. Wallaker.

USAF pilots on the Soesterberg
team were aided by aircraft control-
lers of the Royal Netherlands Air
Force, marking the first time in Wil-
liam Tell competition that foreign
controllers had directed a team to
victory, The unit also logged two
other firsts—first USAFE team to win
in its category and first to compete in
its own aircraft. In previous vears,
overseas entries have borrowed air-
craft from stateside bases.

Individual honors went to Capt.
Jerry McMichael of the 326th FIS,
Richards-Gebaur AFB, Mao., the only
pilot to fire a perfect score, His team
also competed in the F-102 category,
finishing third.

The 62d FIS, K. 1. Sawyer AFB,
Mich., led by Col. A. E. Waage,
placed frst among F-101 Voodoo
teams; F-106 Delta Dart honors went
to the 71st FIS, Selfridge AFB, Mich.,
captained by Lt. Col. G. K. Dunaway;
and the 331st FIS entry from Webb
AFB, Tex, under Maj. I J. Smith,
won in the F-104 Starfighter category.

In SAC's fourteenth bombing-navi-
gation meet at Fairchild AFB, Wash.,
in September, a B-52 crew represent-
irg the 454th Bombardment Wing of
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CONTINUED

Columbus AFB, Miss., was awarded
the Gen. Muir 5. Fairchild Trophy as
SAC's top bomber crew, winning out
over forty-three other entries.

Gen. John D. Ryan, SAC Com-
mander in Chief, presented awards in
ceremonies concluding the event.

The 434th unit, led by Maj. Max
L. Mihura, aircraft commander, was
named the best B-52 crew in over-all
bombing and in combined bombing
and navigation. Other winners in both
phases were units from the 380th
Strategic Aerospace Wing, Plattsburgh
AFB, N. Y., in the B-47 Stratojet,
with Maj. Charles Patrick as pilot,
and the 305th Bomb Wing, Bunker
Hill AFB, Ind., in the B-58 Hustler,
whose aireraft commander was Maj.
Mackie L. Sorrell.

Second place in the Fairchild Tro-
phy competition went to the 379th
Bomb Wing, Wurtsmith AFB, Mich.,
which also led all B-52 units in navi-
gation. Lt. Col. Robert A. Stefanik
was aircraft commander, The 305th
Bomb Wing was third.

In a related award, General Rvan
presented the Saunders Trophy for
SAC's best tanker crew to a unit from
the 927th Air Refueling Squadron of
Wright-Patterson AFB, Ohio.

b

1

New projects in store for NASA-
USAF X-155 at Edwards AFB, Calif.,
may yet produce “some of the most
valuable contributions”™ to aerospace
research, according to Paul F. Bikle,
Director of NASA's Flight Research
Center at Edwards, and John 8. Me-
Collum, Director of New Programs
and Research Projects at USAF's Aero-
nautical Systems Division, Wright-
Patterson AFB, Ohio.

At an X-15 technical conference
in Washington early in October, they
outlined a series of advanced research
tasks being pursued with the high
Mach experimental aircraft. The list
includes ultraviolet stellar photog-
raphy, atmospheric density measure-
ments, meteorite collection, measure-
ment of infrared and solar spectrums,
and test of a horizon-scanning device
destined for use in the midcourse
maneuver of the Apollo spacecraft.

An “energy management” system is
soon to be installed in the third X-15,
they said. Employving a lightweight
computer, the system will show the
pilot his position in flight, the glide
capabilitv of his aircraft, and the dis-
tance and procedures he must follow
to land safely.

This plane recently logged the
150 flight in the X-15 series. Piloted

(Continued on page 25)
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We were going to tell you all about eee— but as
it turns out we have to get permission first. But, Hydro-
Aire is so proud of its work on s that we just
can’t wait.

What we did is develop a torque control hydraulic sys-
tem for 2 ——— missile which is —— And
not just a simple torque control hydraulic system at that,
but one with double the efficiency of typical hydraulic
controls, The unit is so damnably efficient that it puts
electro-mechanical packages
to shame.

There always are those
times, however, when one has
to face the music. The test. So
the e— (00} ———
up to about 40,000 feet and
let her fly. Zonk! Success! We
hate to say anything about
“the eye of the needle” and all
that, but we might as well.

Looking back on it, we wonder how we did it in the time
allotted. Eight weeks after the s sent us the
contract for msss Hydro-Aire had delivered the
first unit. And that was the unit that was so successful on
its very first test flight at e—

Maybe we'll be able to give you more definitive details
in a couple of wecks. In the meantime, don’t forget that
Hydro-Aire does a lot of other things...coolant pump
packages, valves, braking systems and s

THE PRODUCT

HYDRO-ARRE  caeey

3000 Winona Avenud, Burbank, Calilornia
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SALI

TESTED TACTICAL INERTIAL GUIDANCE SYSTEMS

How would you like a Short Range Missile Guidance
Systemn for less than $15,0007 We have one. It’s de-
signed for tactical missiles with targets within a 200-
mile range. And it's reliable: Mo recalibrations were
necessary during or after 8 weeks of exhaustive sled
testing. Examine these facts:

m ACCURACY. Maximum deviation of 1 mil in 50
miles,

m MAINTAINABILITY. Components can be replaced
or adjusted in the field without recalibrating the system.

m FLEXIBLE BASIC DESIGN. Adaptable to
growth versions and different tactical missile mission
profiles.

B READY AVAILABILITY. We can start production
immediately. And, the support equipment is also de-
signed and operator-proven. Need we say more? We'd
like to. Additional information is available on the Lear
Siegler Low Cost Inertial Measure-
ment Unit.

Write or call us today for more specifie
data, including our Sled Test Report,

LEAR SIEGLER, INC. | ;nsTruMENT DIVISION

4149 EASTERN AVENUE, 5. E.
GRAND RAPIDE, MICHIGAN 42508
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The first Boeing-built stage of the Saturn V booster is
loaded aboard a barge at NASA™s Michoud Aszembly Facility
near New Orleans, La., for shipment to the Marshall Spaes

Flight Center at Huntsville, Ala., to undergo tests of is
ability to withstand vibration, bending, and other stresses,

Second stage of Satnrm ¥, built by North American Aviation,
Ine., at Downey, Calif., is wheeled aboard a US Navy ship,
bound via the Panama Canal for NASAs Mississippi test fa-
cility. Thi= iz a Hight-weight, all-systems test vehiele,
almost identieal o fAight stages 1o be launched in 1967.

by NASA's John B, McKay, it reached
an altitude of 300,000 feet and a top
speed of 3,652 mph while testing the
horizon scanner and measuring bound-
arv-laver noise and aerodynamic and
structural loads on horizontal tail sur-
faces,

Other plans, which Bikle and Me-
Collum noted have not vet been ap-
proved, include modifving an X-15
to carry experimental hypersonic ram-
jet engines and study of a new delta-
wing confimuration. These tests, they
said, are designed to provide informa-
tion vital to hypersonic aircraft de-
sign. Experiments now programmed

will require at least fifty more X-15
flights, extending into 1968,
“Although the X-15 has essentially
completed all of the studies original-
Iy conceived for the program,” they
added, “and is now being used to
conduet  various new research pro-
grams that evolved as the program
progressed, we may find that now,
eleven years after the initiation of the
X-15 program, some of the most valu-
able contributions lie . . . ahead.”

w

The Soviets failed once again to
soft-land an unmanned vehicle on the

moon when their Lumik VII space-
craft crash-landed on the lunar sur-
face early in October. A Soviet scien-
tist, V. Ivanchenko, confirmed that
Lunik VIl was programmed for a
soft landing and blamed the failure
on its retro-propulsion system.

Last May, when Lunik V smashed
into the moon in what had been
billed as a test of soft-landing svstem
elements, a Soviet expert explained
that their main difficulty is in deter-
mining just when to fire the retro-
rockets, and in anticipating that in-
stant by the 2.5 seconds needed to

{Continued on following page)
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Dimensions of one section of new supersonie propulsion wind tunnel being built
at Arnold Engineering Development Center, Tullahoma, Tenn., are illustrated

by size of technie

& checking its interior, It is lined with stainless steel to

handle the 6530° F airflow necded to simulate flight velocities op to Mach 4.

complete a signal relay from space-
craft to earth and back.

“To achieve a soft landing, one
must . , . send one rocket after an-
other to the moon,” Ivanchenko is
quoted as saving, “to assure us that
everything will work at the moment
of landing."”

The US is expected to make its
first lunar soft-landing attempt early
next year when NASA launches the
first vehicle in the Survevor series.

W

NEWS NOTES — The Air Force
has presented to the Smithsonian In-
stitubion in Washington, D. C., the
guidance computer used in the first
three vears of Atlas missile and boost-
er launchings. The system, built for
USAF by the Burroughs Corporation,
had a perfect mission record at Cape
Kennedy, Fla., without a single de-
lav or failure attributable to the com-
puter. At the Smithsonjan, it takes
part in a daily demonstration of mis-
gile and launch-vehicle guidance. The
computer was replaced at Cape Ken-
nedvy by an improved version, also
built by Burroughs, which has guided
Atlas launch wvehicles for astronauts
in Project Mercury, the Ranger moon
probe series, and for two Mariner
spacecraft.

SAC is apparently preparing to ex-
pand its force of B-525 which are car-

&

rying out almost daily assaults against
the Viet Cong in South Vietnam. The
Air Force Logistics Command re-
ports that “additional” B-52s5 are be-
ing equipped with wing racks to carry
increased tonnages of conventional
bombs. These modifications were per-
formed last vear on B-52s of SAC's
3d Air Division based on Guam. With
external racks, each B-52 can earry
a total of fftv-one conventional 750-
pound bombs — twelve under each
wing and twentv-seven in the bomb
bay.

NASA's Jet Propulsion Laboratory
in Pasadena, Calif., has broken off its
telemetry  connection with Mariner
IV, after more than ten months of
communications from the spacecraft,
including the first closeup pictures of
Mars last Julv. Since it was launched
on November 28, 1964, Mariner IV has
transmitted nearly fifty million engi-
neering and scientific measurements on
the interplanetary space environment.
Next spring, JPL expects to resume
tracking Mariner 1V with a new 210-
foot antenna being built at Gold-
stone, Calif. By mid-1967 the space-
eraft’s solar orbit will again bring it
close enough to earth for JPL to pick
up its signals if its transmitter is still
operating—and perhaps even get it
to recall something of what it encoun-
tered in the far reaches of its orbit.
—Exn

Multiple lander concepl—=Satum V

900,000 G.E. study-hours
are helping NASA
achieve Voyager goals,
determine configuration

What methods can be employed with-
in the scope of present and pro-
jected technologies to achieve NASA's
Mars mission objectives? General
Electric engineers and scientists are
now studying the Voyager mission
under contract to the Jet Propuision
Laboratory for answers to this ques-
tion.

ContributingtoG.E.'s

capabilitytoproduce

these answers is sol-

id experience—near-

ly 900,000 engineer-
ing man-hours in '
studies on planetary
exploration alone—
and an unmatched Single lander
complex of space re- Sl
search facilities at

Valley Forge. Included in G.E.'s plan-
etary mission log-book are studies of
possible Venus/Mars missions for sci-
entific spacecraft launched by Saturn
IB, Saturn V and Titan 11IC boosters.
Prototype hardware and subsystem
feasibility demonstrations have been
undertaken to establish Martian en-
try-lander systems types. Work on
the Nimbus metecrological satellite,
the Orbiting Astronomical Observa-
tory, Biosatellite plus other scientif-
ic and military pro-
grams has also con-
tributed to over-all
G-E capability.
Thus, General Elec-
tric know-how is con-
tinuing to contribute
to the success of the
important Voyager
program— America's
next major stride in-
to deep space. -1

Mariner 65 study
configuration

GENERAL @3 ELECTRIC



G.E.studies
NASA Mars
missions
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Is Sikorsky best qualified to build
a stowed rotor V/STOL aircraft?




FLIGHT SIMULATOR: Temorrow's flying to-
day is a reality for Sikorsky engineers and
test pilots, thanks to this flight simulator for
studying a wide variety of vertical and short
take-off and landing (V/STOL) aircraft. Labo-
ratory facilities unmatched in the V/STOL
field help support Sikorsky's intensive pro-
gram of advanced research.

You decide:

1. Sikorsky has developed a stowed rotor V/STOL design which combines
efficient low speed and hover capabilities with the speed capability of a
high performance aircraft. The design solution is simple, compact, versa-
tile, and low in cost.

2. Sikorsky started work on its stowed rotor V/STOL concept in 1850.

3. By 1953, the company was testing a scale model stowed rotor in cne
of its wind tunnels.

4, In 1957, Sikorsky completed successful wind tunnel tests of a two-
blade stowable rotor.

5. In 1958, Sikorsky completed plans for the first U. S, stowed rotor
V/STOL aircraft. This company-funded project not only proved the con-
cept, but laid the foundation for application of the concept to useful
military missions.

6. Since 1958, Sikorsky has spent over one million man hours evaluating
advanced V/STOL concepts.

7. The company has “‘flown’" stowed rotor designs through its unigue
simulator. This simulator has thoroughly evaluated these designs without
the prohibitive costs of building actual hardware,

8. Sikorsky has further evaluated its stowed rotor development with one
of the largest analog and digital computer systems in American industry.

8. Additional facilities have included a variety of wind tunnels, test towers,
fatigue laboratories, and flight research aircraft.

10. More military rotary wing aircraft have been built by Sikorsky than by
any other manufacturer.

Sikorsky Aircraft has long followed a policy of “homework before hard-
ware."" Sikorsky has done its stowed rotor homework. It is now prepared
to build the hardware.

Sl kOI‘S ky n | I"Cl'aft DIVISION OF UNITED AIRCRAFT CORPORATION
3

STRATFORD, CONNECTICUT




Educators from sixty-two countries discussed the scientific literacy
requirements of the aerospace age, led by physicist and teacher, Dr. Edward
Teller . . . industry displayed the latest aerospace systems to more than
4,000 government and military officials . . . the USAF Chief of Staff

AIR FORCE
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declared an “up curve” in the requirement for manned military aircraft . . .
and AF Secretary Eugene Zuckert made his farewell address to AFA at the
Air Force Anniversary Banquet celebrating the eighteenth birthday

of the US Air Force at . . .

AFA’s First Fall Meeting—
A Record-Breaking Success

By Edgar Ulsamer

"PECIAL ASSISTANT TO THE EXECUTIVE DIRECTOR, AFA

PHOTOGRAFHS BY TSGT, GUY R. DYKE, USAF

MESSAGE FROM PRESIDENT JOHNSON

The following message from President Lyndon B.
Johinson was read at the US Air Force Anniversary
Banquet in the Sheraton-Park Hotel Friday evening,
September 17, at the concluding event of the Air
Force Association's first annual Fall Meeting:

THE WHITE HOUSE
WASHINGTON

“I'm proud to send my greetings to the Air Force
Association as it pays tribute to our Air Force men
and women whose job of protecting the freedom
of our nation goes on around-the-clock around the
world,

“The basic role of the Air Force, working in con-
cert with our other armed services, is to maintain
peace in a troubled world. Its full and awesome
power has yet to be used—a dramatic demonstra-
tion of the Air Force's contribution to our national
policy of deterrence against aggression.

“The American airman lives always with risks—
whether he mans an early warning post in the far
north, a missile site on the western plains, a SAC
plane on vigil, an airstrip in South Vietnam, or
carries the peaceful Hag of the United States into
outer space. All America is grateful for his vigilance,
his sacrifice, and his devotion to duty.

“I am pleased and proud to join the Air Force
Associntion in saluting the men and women of the
global Air Force on the occasion of the eighteenth
anniversary of the establishment of the United States
Air Force as a separate branch of our armed forces.”

30

Pakistani colleague, engrossed in friendly, lively

conversation, the Kashmir crisis seemingly didn’t
exist. Along with some 600 other teachers and school
officials from sixty-one foreign countries and the
United States, they were caught up in the intellectu-
ally stimulating climate of an extraordinary seminar.
Its challenging theme: How to bring school curricula
into phase with the scientific-literacy requirement of
the aerospace age. Triggering the discussions was a
provocative speaker, the eminent physicist and teacher,
Dr. Edward Teller.

In the huge exhibit hall below, Air Force Chief
of Staff Gen. John P. McConnell, flanked by NASA
Administrator James E. Webb and FAA Administrator
Gen., William F. McKee, USAF (Ret.), viewed dis-
plays of the latest aerospace systems and listened as
industry spokesmen explained what the exhibits were
all about. The trio had just left a luncheon for some
650 chief executives from government and industry
who heard General McConnell report that the re-
quirement for manned military aircraft was on an
“up curve’—refuting recent press reports on the al-
leged impending demise of the “flving Air Force.”

Later, more than 1,800 government officials, mili-
tary officers, and industry executives, assembled for
a festive Air Force anniversary banquet, heard a mov-
ing tribute to the Air Force as keeper-of-the-peace
from President Lyndon B. Johnson (see box), bade
farewell to outgoing Air Force Secretary Eugene M.
Zuckert, and extended a hearty welcome to Secretary-
designate Dr. Harold Brown.

The setting for these many-sided activities was the

F OR the sari-clad Indian school teacher and her
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Some 600 teachers and school officiols from sixty-two coun-
tries  attended the International Aerospace Education

Seminar and the Educator’s Workshop. Above, sari-clad
Indian teachers listen to key panelist Dr. Edward Teller.

first Fall Meeting of the Air Force Association and
its affiliate, the Aerospace Education Foundation, held
in Washington's Sheraton-Park Hotel, September 15-
17. In both format and content, this novel, three-day
event underscored AFA’s role as spokesman and edu-
cator on behalf of aerospace power.

Voted into being by AFA’s National Convention in
September of last year, the Fall Meeting will be held
every yvear in Washington, D.C., coinciding with Air
Force Day. AFA’s annual Convention, on the other
hand, will be held every spring in a different city
as befits a grass-roots organization. The first Conven-
tion under the new format is scheduled for Dallas-
Fort Worth, Tex., March 22-25, 1966.

Events transferred to the Fall Meeting are the
Aerospace Development Briefings, International Aero-
space Education Seminar, Educators’ Workshop, Edu-
cators’ Luncheon, AFA’s annual Chief Executives
Luncheon exclusively for leaders of government and

FAA Administrator Gen. Willinm F. McKees, USAF (Ret.),
left, and NASA Administrator James E. Webb, viewed the
Aerospace Indusiry exhibits and listened 1o the briefers
with Gen. John P. McConnell, the Air Foree Chief of Staff.
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Over 1,600 officers from the Army, Navy, and Air Foree, as
well as 122 foreign officers, attended the Aerospace Devel-
opment Bricfings this vear. Above, US and foreign of-
ficers listen 1o an aecrospace briefing at a typical booth.

industry, and a elimactic' Air Force Anniversary Ban-
quet, commemorating the September 18, 1947, birth
date of the modern Air Force. The banquet served as
the official kickoff for nationwide Air Force Day cele-
brations initiated and sponsored by the Air Force
Association.

In spite of its newness, the first Fall Meeting broke
attendance records across the board.

The Aerospace Development Briefings and Displays
—pieneered by AFA and the model for modern aero-
space industry exhibitions—served as the pivotal event
of the three-day Fall Meeting. About 4,000 gov-
ernment and military officials —in small escorted
groups—attended the briefings and heard top scien-
tists and engineers from industry discuss the broad
range of systems and devices assembled in the Exhibit
Hall to bring the participants up to date on the latest
in the aerospace state of the art. One hundred twenty-
two foreign attachés and military officers from allied
countries also attended the briefings. (See page 65
for briefing summaries. )

The formal kickoff event of the Fall Meeting was
the International Aerospace Education Seminar on
Scientific Literacy, attended by some 600 educators
from the United States and sixty-two foreign coun-
tries—the latter under the auspices of the State De-
partment and the US Office of Education. Aerospace
Education Foundation Board Member Dr. Edward
Teller, winner of the Enrico Fermi award for nuclear
physics and Associate Director of the Lawrence Radi-
ation Lab of the University of California, served as
speaker and key panelist. He was up against a panel
and audience that were anything but gun-shy. Dr.
Lindley ]. Stiles, the President of the Aerospace
Education Foundation and Dean of the University of
Wisconsin’s College of Education, was the keynoter
and moderator.

In outlining the pressing nature of the scientific
literacy problem, Dean Stiles described society in the
technological age as being split into various “islands,
isolating the humanities from science, and, within
science, the various fields of specialization.” Scientific

(Continued on following page)
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AFA’S FIRST FALL MEETING

Physieist, teacher, and Aerospace Education Foundation
Board Member, Dr. Edward Teller was key panelist and
speaker at the Educators’ Seminar, He led discussion on
problems of scientific literney in the aerospace Aage.

literacy, he said, is the “network of bridges between
these various islands,” the “common ground” on which
the areas of specialization must be based. Without
it, he warned, the danger of “intellectual poverty for
many and a society managed by an intellectual elite
becomes acute.”

This, he said, could wither the democratic processes
as we know them today and transform the enlight-
ened electorate into a passive servant of forces it
neither understands nor cares about.

Dr. Teller elaborated on this point, stating that
widespread and persistent scientific illiteracy leads
down a dark road to, “at best, an enlightened dicta-
torship.” Projecting the problem on the educational
plane, he said “in the minds of most students, science,
physical science, particularly mathematics, looms as
something that is both difficult and boring.”

This attitude, according to Dr. Teller, is the result
of outmoded and mediocre teaching methods. He said
it was imperative to revamp the science education
of those for whom science does not represent their
life’s ambition but is simply one of the vital elements
of a complex world.

The answer, in his opinion, is an approach that
eliminates the exacting details from such science
teaching and results in “science-appreciation” courses
much like those given in music appreciation.

“Every citizen should be able to appreciate science,
for he loses at least as much by not appreciating
science as he loses by not appreciating music. And
there is yet a more compelling factor: We are living

32

Listening to a panel of distinguished scientists and edu-
cators discuss necessity of interesting students in physi-
cal sciences and mathematics were some 600 educalors
from the US and foreign ecountries attendin Acrospace
Edueation Foundation Seminar at first AFA Fall Meeting.

in the age of scientific revolution. In a democracy,
the right decisions will be made only if our citizens
are not scientific illiterates.”

The panel, consisting of Dr. Henry David of the
National Science Foundation, Dr. John K. Folger,
affiliated with the National Academy of Science, and
Dr. Milton O. Pella, Professor of Science Education,
University of Wisconsin, helped vigorously in devel-
oping the points raised by Dr. Teller.

On Thursday, the foreign and US educators met
again, along with DoD and Air Force personnel con-
cermned with educational matters, for an Aerospace Edu-
cation Foundation luncheon. Toastmaster Gen. Lau-
rence §. Kuter, USAF (Ret.), the Chairman of the
Board of Trustees of the Aerospace Education Founda-
ation, focused on the sociological upheaval brought
on by the scientific revolution and the implicit need
for bringing education into step with the aerospace
era.

If, because of scientific illiteracy, large segments
of the public live “a shadow existence outside the
mainstream of our political and economical life,” he
said, “we extend an open invitation to sinister philoso-
phies to step into the vacuum.

“The combined forces of government, industry, and
science—all three the products of education—have
given us the three-dimensional scope of the aerospace
age.” The Aerospace Education Foundation, he said,
believes that, in concert, “these same forces should
be equally capable of uplifting the thin, two-dimen-
sional civilization on this earth.”

Luncheon speaker, Dr. Lynn M. Bartlett, Deputy
Assistant Secretary of Defense for Education, pre-
sented a sweeping review of the educational programs
conducted by the armed forces.

Describing these programs as “the largest single
educational complex in history,” he said the survival
of the nation and the free world depends on “the
contributions those in the field of education make to
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CONTINUED

MAMNAGEMENT AWARDS

Five US Air Force officers and a civilian USAF
employvee were honored by the Air Force Associ-
ation on September 17 for outstanding management
IIE ABIOSPACE Fesurces,

Receiving AFA's 1965 Management Awards from
President Jess Larson in the presence of Chief of
Staff Gen. John P, McConnell were the following:

From the Air Force Logistics Command—

® Cor. Jack L. Tverpen, Commander, 2705th
Airmunitions Wing, Ogden Air Materiel Area, Hill
AFB, Utah—The Logistics Executive Management
Award.

® Epwanp A. Hawxkixs, Chief, Requirements Pro-
visioning Branch, Directorate of Materiel Manage-
ment, Wamer Robins Air Materiel Area, Bobins
AFB, Ga.— The Logistics Middle Management
Award.

o Carr. Hatmie I Lee, Director of Materiel,
Hg. Eastern Ground Electronics Engineering Instal-
lation Agency, Mobile Air Materiel Area, Brookles
AFB, Ala.— The Logistics Junior Management
Award.

Management Awards went to the following from
the Air Force Systems Command—

® Cor. James H. VoviLes, Director of Manpower
and Organization, Hg. AFSC, Andrews AFB, Md.—
The AFSC Distinguished Award for Management.

® Cor. Ricaann C. Dixegen, Director, Gemind
Launch Vehicle Directorate, Hq. Space Systems Divi-
sion, Los Angeles, Calif.—The AFSC Meritorious
Award for Program Management.

® Mag WicLiam A Stunasaken, Chief, Analysis
Division, Guidance and Control Directorate, Hq. Air
Force Missile Development Center, Holloman AFB,
N. M.—The AFSC Meritorious Award for Support
Management,

AFLC Commander Gen. Kenneth B. Hobson and
AFSC Vice Commander Lt. Cen. W. A. Davis also
witnessed the presentations.

Dr. Lindley J. Stiles, the President of the Aerospace Eiuea-
tion Foundation and moderator at the Education Seminar,
introduces Gen. Laurence S. Kuter, USAF (Ret.), seated.
who was toastmaster al the Acrospace Educators’ Luncheon.
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At the Air Foree Anmiversary Banguet, AF Chief of Stafl
Gen. John P. MeConnell, Mrs. MeConnell, and Dr. W. Ran-
dolph Lovelace, AFA Board Chairman, greet House Armed
Services Committes Chairman, the Hon. L. Mendel Rivers.

the constant upgrading of the capabilities of those
who are in the military.” He listed as the avowed
goal of the armed forces “at least a high school
education for every enlisted man and at least a bac-
calaureate degree for every officer.”

Following the luncheon, the educators heard a pres-
entation by Lt. Col. Paul L. Maret, Chief, Presenta-
tions Division, Air Force Systems Command, on the
educational and manpower requirements of the scien-
tific age, as typified by the US Air Force. A work-
shop dealing with ways to solve the scientific literacy
problem concluded the program for the educators.

On Friday more than 650 chief executives from
government and industry attended the Chief Exee-
utives Luncheon which toastmaster George D. Hardy,
AFA’s National Secretary, termed “our person-to-
person, executive-to-executive program.” Chief of Staff
General McConnell was the speaker. (Because of the
importance of his “broad-picture” analysis of the Air
Force's future aircraft requirements, his remarks ap-
pear in their entirety on pages 36-39 of this issue.)

Prior to his speech, General McConnell awarded
the first Air Force Citation for support of the Air
Reserve Forces program to the American Telephone
and Telegraph Company, represented by its President,
H. I. Romnes ( photo on page 91).

Another highlight of the Chief Executives Luncheon
was the Air Foree Association’s presentation of annual
awards to outstanding members of the Air Force
Logistics Command and the Air Force Systems Com-
mand by AFA President Jess Larson in the presence
of AFLC Commander Gen. Kenneth B. Hobson and
AFSC Vice Commander Lt. Gen. W. A:. Davis (see
box for details).

The climax of the three-day Fall Meeting of the
Air Force Association was the Air Force Anniversary
Banquet on Friday evening, a glittering event launch-
ing AFA’s nationwide Air Force Day celebrations and
the platform for Secretary Zuckert's farewell and for
AFA’s welcome to his successor, Dr. Brown,

With AFA President Jess Larson presiding, the
event got off to a fast start when a man-high, eighteen-
candle, Air Force birthday cake fell under the knives
of the two ranking cake-cutters, Secretary Zuckert and
General McConnell.

(Continued on following page)
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One of the highlights of the Air Force Anniversary Ban-
quel was the man-high birthday cake eelebrating the eight-
eenth birthday of USAF. After blowing out the eandles,
Secretary Zuckert, left, and Gen. MeConnell cut the cake.

The mood changed after dinner when Jess Larson—
in paying tribute to the Air Force Cross winners—an-
nounced that Lt. Col, Robinson Risner had that day
been declared missing in action in Vietnam. The Air
Force Association had invited Colonel Risner to attend
the Anniversary Banquet as the only living recipient
of the Air Force Cross. The nine other recipients
lost their lives in winning the decoration. A hushed
audience of 1,800 listened intently as Mr. Larson read
Colonel Risner's wired reply, expressing his regrets
and explaining that it was “more appropriate” for
him to remain with his F-105 squadron engaged in
operation in Vietnam. His wire, sent two days before
he had to bail out over enemy territory, concluded
with the hope that he might be able to come to
AFA’s annual Convention next spring.

Jess Larson combined the head table introduction
with a tracing of the Air Force’s history—beginning
with the early flving experiences of the first Chief
of Staff of the Air Corps, Gen. Benjamin Foulois, to
the first Secretary of the Air Force. Stuart Syvmington,
up to the present,

In :intrm]ut'ing the ]nmqm'r .h'p:*;tl\'vr. Secretary Zuck-
ert, Mr. Larson presented him an Air Force Association
Citation of Honor in recognition of “dedicated and
enlightened leadership while holding the longest ten-
ure of office as Secretary of the Air Force.”

Reviewing the four and a half vears of his steward-
ship, Secretary Zuckert singled out three areas of
change which he said “had the greatest impact on the
Air Force . . . national leadership, technology, and
defense management,”

In the first category, the “most notable change—
at least for the Air Force—was increased awareness
of the need of the military forces to meet limited
war and insurgency threats, while at the same time
maintaining superiority in nuclear deterrent forces.”
Mr. Zuckert said.

Under the heading of change through technology,
he cited SAC’s ICBM inventory, which grew from

34

Gen. Benjamin Foulois, first Chief of Siaff of the Air
Corps, shown here with Gen. William H. Blanchard, USAF
Yice Chief of Staff, heard his contributions to Air Foree
history reviewed at the Air Foree Anniversary Banquet.

six operational ICBMs in 1961 to 850 at present;
TAC’s evolution from “secondary status five years
ago” to “one of our most useful instruments of national
policy™; a doubling in airlift capability resulting from
the C-141, which made it from “drawing board to
active duty in less than four years,” and another
sizable step-up on the horizon with the C-5A: the
fact that counterinsurgency forces, nonexistent in 1961
now play a major role in many areas of the world;
and the “solid” accomplishments in space.

Terming the Titan IIIC booster a “cornerstone of
our future as well as an outstanding example of how
we intend the relationship between government and
our fruly great defense industry to work,” he pre-
dicted that the recent go-ahead on MOL “will give us
a superb opportunity to determine many of the pos-
sible jobs that military men can do best in space.”

The third major cause of “tremendous changes in
the Air Force since 1961,” he said, was the area of
internal defense management. Sometimes, the far-
reaching changes instituted by Secretary McNamara
in this field have given unwarranted rise to a doubt

Senator Stuarl Svmington, first Seeretary of the Air Foree,
left, was among the honored guests at the Anniversary Ban-
fquet. Above, he is shown with Deputy Secretary of De-
fense Cyrns R. Yanee and new Seeretary of the Air Foree
Harold Brown, who was weleomed at the birthday banguet.
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Air Forece Association President Jess Larson presents an
AFA Cihation of Honor |'l'litl[l-li" recognizing his “enlightencd
leadership,” to outgoing Secretary of the Air Foree Engene
M. Zuckert at the Air Foree Anniversary Banguet, which
lannched nationwide Air Foree anniversary celebrations.

of the need for individual services, Mr, Zuckert said.
But expanded operations in Southeast Asia in the past
vear have confirmed that service identity .« FOon-
erates upe-r:;timml competence. It generates esprit.
It is the wellspring of professionalism.” he said.

“Today there is no such thing as a ‘jack of all mili-
tary trades'—a master of all the techniques and re-
finements of military operations in each of the three
operating media [aerospace, land, and sea],” he said.

In contrast with five years ago, he said, today’s
Air Force is “better balanced between mission areas;
better balanced in weapon systems; better l.':iuippi.'d,
trained, and educated; more flexible, responsive, and
secure; more efficiently managed: more willing to
question its own concepts; and more objective in its
approach to defense problems.”

Concerning the future, he said: "We have not
reached a plateau in technology, strategy, concepts,
or doctrine. All kinds of change will continue in
both hardware and ideas. And no one can be effective
who refuses to contemplate or accept a climate of
change in the days to come.”

The incoming Secretary of the Air
Foree, Dr. Harold Brown, left, was
introduced at the Anmiversary
Banguet by the man he suceeeded,
Eugene Zuckert, Here, he is
shown in receiving line prior to the
Banguet with Gen. John P.
McConnell, USAF Chief of Staff. Mrs.
Zuckert iz in the background.
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Gen. Benard A. Schriever, of AF Systems Command and
newly assigned project manager for the MOL, iz greeted
by Air Foree Seeretary Eugene M. Zuckert and Mrs. Zuckert
in the receiving line prior to the Air Foree Anniversary Ban-
quet at which AFA saluted the ouigoing AF Secretary,

Underlying the progress of the Air Force, Mr.
Zuckert said, was the professionalism of its man-
power, the support of AFA, which “helped to create
a climate of public understanding in which our pro-
fessional airmen could translate ideas into reality,”
and the leadership of Chief of Staff General McCon-
nell who “represents the finest qualities of Air Force
professionalism.”

In introducing the Secretary-designate of the Air
Force, Dr. Harold Brown, Secretary Zuckert termed
him a “professional . . . whose vision, understanding,
and high competence will prove to be of tremendous
value in the days ahead. His special qualifications as
a fine scientist and scientific administrator make him
uniquely fitted to catalyze all that must be done
to create a force for the future—a force soundly
based on the present; one that will grow and respond
to the inevitable changes and advances of science that
we must anticipate.”

The banquet, and thereby AFA’s three-day Fall
Meeting, concluded with President Larson extending
AFA’s official welcome to Dr. Brown.—Exp




The manned military aircraft is far from being on its way to the graveyard,

as some have suggested. On the contrary, the need for manned airpower is

expanding and can be expected to expand still further in the future. In

addition, if manned aircraft are to meet the ever-changing threat to US

national interests, the military airplane must continue its evolutionary

advance, continually improving its performance and versatility. These

are among the views of the USAF Chief of Staff in his discussion of . . .

The Future of the Flying Air Force

By Gen. John P. McConnell

CHIEF OF STAFF, US AIR FORCE

The following article is adapted from the address General McConnell made
at the AFA Chief Executives Luncheon held on September 17, 1965, during
the Air Force Asseciation's firsi annual Fall Meeting—Tue EpiTors

remarks “Some Thoughts on the Future of the
Flying Air Force.” The reason 1 selected this sub-
ject was to attempt to correct certain uninformed or
misinformed press media—some of which are aviation
trade publications that actually should know better.

You may remember the famous story about the
letter Mark Twain is said to have written to a news-
paper editor who had reported his death. The letter
went something like this:

“Dear Sir: 1 noted that your newspaper this morn-
ing announced the news of my untimely demise. I beg
to inform you that this report is slightly exaggerated.”

I am reminded of this story every time I hear or
read a statement to the effect that the days of the
flving Air Force are numbered. I would like to use

I THOUGHT that today 1 would entitle these few
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The flving Air Foree is still very much alive, according to
USAF Chief of Staff Gen. J. P. McConnell. He owtlined
future roles of manned aireeaft in an address o industey
chief executives and USAF leaders at AFA's Fall Meeting.
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this welcome occasion to present a few facts which T
hope will show that the Hying Air Force is still very
much alive and that any reports of its impendin:r_-;
demise are, in the words of Mark Twain, “slightly
exaggerated.” ;

With missiles assuming ever greater importance in
our defense arsenal, it is understandable that ques-
tions arise regarding the future of the military air-
plane. It may, therefore, be well to examine those
military missions and tasks which can be accom-
plished best or only by manned aircraft, now as well
as in the future,

Last night I had the opportunity to discuss the
role of airpower in the Viethamese War. A review of
this role brings out two facts which I believe are
most pertinent to my subject today.

First, the requirement for manned aircraft in help-
ing to support our national objectives has expanded
greatly and can be expected to expand still further
throughout the foreseeable future.

Second, the ever-changing nature and scope of the
threat to our national interests demand continued
evolution of the military airplane, both as to per-
formance and versatility, Such evolution is assured
by our impressive advances in aerodynamics, propul-
sion, and related fields, Let me dwell briefly on these
two aspects. 4

Expanding Airpower Requirement

There are several schools of thought regarding the
type of nuclear deterrent we should maintain in order
to make nuclear aggression and general war as un-
likely as humanly possible. But regardless of any
differences of opinion in this respect, there seems to
be general agreement that, as the potency and credi-
bility of our nuclear deterrent increase, the likelihood
of nuclear aggression and war decreases accordingly.
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In Vietnamese War,
some USAF air-
erafl—like this B-32
nuclear homber
delivering conven-
tional weapons on a
Viet Cong larget
complex—are em-
ploved on adapia-
tions of traditional
operations, Other
missions, General
MeConnell notes, re-
quire new tactics

to meet geographie,
political, and mili-
tary demands

of that war.

It is also agreed that, as the likelihood of nuclear
war decreases, our enemies will resort increasingly
to local crises and conflicts in the pursuit of their
objectives,

The Vietnamese War is demonstrating that air-
power plays a vital role in dealing with such con-
flicts, and that this calls for manned aircraft of many
types and for a large variety of both combat and
support missions. Some of these missions can be adap-
tations of what, over the years, have become tradi-
tional operations. Other missions, however, require
new tactics and, perhaps, modified if not new equip-
ment in order to meet the peculiar geographic,
political, and military demands of any particular con-
flict, and to achieve the specific objectives we have
set for ourselves. This, too, is being demonstrated by
our experiences in the Viemamese War.

Our military assistance and participation in Viet-
nam have a dual purpose. For one, we must help
the government and the people of South Vietnam
defend themselves against the Communist-supported
Viet Cong insurgents. Second, we endeavor to induce
the Communist rulers of North Vietnam to cease their
aggressive support of the Viet Cong and to agree to
a negotiated settlement, In both these efforts we make
extensive use of airpower, resorting to some novel
approaches in either case.

New Uses for Airpower

Last February we began to bomb targets in North
Vietnam, not only for the purpose of impeding the
flow of supplies to the Viet Cong in the south but,
perhaps even more so, in order to exact a mounting
price from the North Vietnamese for providing these
supplies. In this manner, we expect to help “persuade”
them to accede to President Johnson's offer of peaceful
negotiations.

This principle of “strategic persuasion” is unpre-
cedented in aerial warfare. It is not designed to
achieve the enemy’s defeat and surrender, as was the
case in World War II, but to apply pressure in
measured steps until the enemy is willing to negotiate
a mutually acceptable settlement of the conflict.

Toward this end, South Vietnamese and United
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States aircraft have been attacking North Vietnamese
targets that are being selected very carefully and with
the utmost discrimination. In thus permitting the con-
trolled application of pressure that can be raised or
lowered or withdrawn altogether, as conditions may
warrant, airpower is providing our statesmen with a
valuable new strategy which may also be useful in
helping to resolve or prevent similar conflicts in the
future.

Another novel task that has been assigned to air-
power in Vietnam is its employment in antiguerrilla
warfare. This demanding task is being accomplished
in several different ways, some new and some more or
less traditional. Among the latter are our extensive
interdiction operations; that is, aerial attacks on the
sources, rontes, and means of supply so as to impede
the incessant fow of reinforcements and materiel
which the guerrillas are receiving from or through
North Vietnam.

Among the new tactics is aerial defoliation of brush
and trees near any area likely to be subject to sniper
action or ambush by small guerrilla bands. Large and
widely deploved guerrilla positions and facilities are
subjected to area-bombing by SAC B-52s, which are
proving most effective in this unusual nonnuclear role.

Tactical aircraft provide close air support to the
ground forces despite the fact that there is no stable
front, with the guerrillas likely to strike anytime and
anywhere, throughout the expanse of South Vietnam.
Forward Air Controllers, patrolling the skies in light
observation planes over designated areas, are being
used to spot such guerrilla attacks wherever they may
occur and to direct fighter-bombers against them.,

In addition to these combat operations against the
guerrillas, our aircraft are performing spectacularly
in support missions such as airlift, air rescue, and
evacuation. Thus, while airpower is only part of the
over-all effort that must be expended to bring the
war in Vietnam to an acceptable conclusion, it should
be evident that manned aircraft are contributing a
most significant share to that effort.

Meeting Future Needs

The experiences we are gaining in Vietnam not only
help us devise new aerial tactics for fighting local
wars but should also lead to improvements and de-
velopment of both aircraft and equipment to better
meet the airpower needs in future crises and local
conflicts. As I indicated earlier, we must expeet to
become involved in such emergencies, at any time and
in any part of the world, throughout the indefinite fu-
ture.

Airpower plays a vital role in all these conflicts,
regardless of type and scope, as well as in the deter-
rence of nuclear war. We must, therefore, have the
quality, quantity, and variety of aircraft necessary
to adequately cover the entire spectrum of aerial
operations. Let us briefly review some of the types
of manned aircraft required in each of these areas.

In the strategic area, as you know, our present
nuclear strike forces are composed primarily of the
manned bombers and intercontinental ballistic missiles
of the Strategic Air Command and the Navy’s sub-

(Continued on following page)
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THE FUTURE OF THE FLYING AIR FORCE

Among new aircraft designed for antignerrilla conflict is
North American OV-10A, soon to enter operational evalua-
tion tests at Edwards AFB, Calif., with the M-48 Charger.

marine-borne Polaris missiles. We were able to de-
crease the number of strategic bombers as more and
more missiles came into our inventory, However, we
expect to maintain a bomber component for some
time to come, as there is a continuing need for a
mixed force of manned and unmanned strategic weap-
on systems in which we can exploit the unique ad-
vantages of both to the fullest,

Among the advantages of the manned bomber is its
capability to strike targets that are mobile or whose
location is not precisely known. As antimissile de-
fenses improve, strategic bombers may have to serve
as “penetration aids” for our missiles by destroying
these defenses. And, to provide defenses against our
bombers, potential aggressors must divert huge re-
sources from their own offensive forces, although I
am confident that, regardless of how sophisticated
these bomber defenses might be, our aircraft will be
able to penetrate to their targets. Moreover, the big
strategic bombers are most effective in conducting
a show of force and, as proved in South Vietnam, can
be put to good combat use in local wars by carrying
large payloads of conventional munitions to any target
from their home bases,

Continuing Interest in AMSA

For these and related reasons, it is gratifying that
there is continuing interest in an Advanced Manned
Strategic Aircraft. We are financing long-lead-time
items, such as propulsion and avionics. Our over-all
strategic capability will also be enhanced significantly
by the addition of another manned airplane—the
highly advanced SR-T1 reconnaissance aireraft,

As for the next area, tactical operations, 1 explained
before that the Vietnamese War is demonstrating the
tremendous importance of such operations in local
conflicts. To meet the manifold demands of tactical
airpower in conflicts at any level of intensity and
under any conditions, a considerable variety of aircraft
types is required. These types include fighter-inter-
ceptors to ensure indispensable air superiority: fighter-
bombers to provide close air support to ground forces;
medium bombers for attacking tactical targets and
for interdiction; observation planes for tactical recon-
naissance and for directing strikes.

Tactical aircraft will doubtless remain our most
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Refueled by KC-135 tankers, SAC's B-32 bombers Possess
global range. Becanse it can strike targets whose location is
not precizsely known, manned bomber remains indispensable.

important aerial weapon in any local conflicts in
which we may become involved. For this reason, we
will need not only the types and numbers of aircraft
required to cope with any emergency; we also need
continued improvements in these aircraft so that they
can cope with the ever more stringent environments
of the future. In all its planned versions, the F-111 is
an example of the great progress we are making in
this respect.

In the area of air defense, we will continue to
need high-performance interceptors, not only as part
of our deterrent against a nuclear-bomber attack but,
perhaps even more so, to help defend against any
possible attack with conventional bombs. Manned
interceptors still provide the most flexible, reliable.
and economical means for the rapid and positive identi-
fication of unknown and suspected aircraft approach-
ing friendly territory.

Bigger and Faster Airlift

Finally, in the area of airlift, the growing demands
of mobility and flexibility in meeting our global com-
mitments require cargo aircraft with ever greater
capacity, longer range, and higher speed. Significant
progress is being made in this area also. The C-141,
the first all-jet aircraft developed from the start as a
cargo airplane, is now entering our operational in-
ventory. Our future needs will be served by the spec-
tacular C-5A, which will be the largest aircraft in
the free world and will be able to carry a payload of
250,000 pounds or 600 troops, will have a range of
7.000 miles and a speed of 550 miles per hour.

Still in the research stage is the vertical takeoff
and landing airplane, which may prove of great value
for assault airlift missions, Air rescue and evacuation
are other important airlift functions in which manned
aircraft will continue to serve.

Cutting across these general areas of aerial opera-
tions, a number of distinctive or modified types of
aircraft are and will be needed to accomplish a va-
riety of support missions and specialized tasks. The
former include aerial refueling and airborne command
and control. Examples of the latter are aircraft used
for psychological warfare and defoliation, as employed
in South Vietnam.

From what I have said so far, two conclusions can

AlR FORCE Mogozine * Movember, 1965



be drawn. One, we will continue to need a large
cariety of aircraft to meet the airpower requirements
for routine and emergency peacetime operations, for
crisis management, for local conflicts, and for the
deterrence of nuclear war. Both this requirement and
the global extent of the threat to our security and
national interests lead to the second conclusion, and
that is the obvious need for considerable numbers of
aircraft.

The growth of this need is reflected in our training
programs for aircraft pilots. In Fiscal Year 1962 the
Air Force trained only some 1,300 pilots. This figure
increased to 2,000 for the current Fiscal Year. In
Fiscal Year 1967 we expect to train over 2,700 air-
craft and helicopter pilots. Depending on the serious-
ness of the international situation, these figures may
increase further in the vears ahead.

Research and Development

In addition to variety and numbers, I foresee con-
tinued and dramatic advances in the performance and
capabilities of the military airplane. As in the past,
several factors combine to bring about such advances.
The principal factor, of course, is the need to meet
specific military requirements resulting from new con-
ditions, new threats, new operational environments.
For instance, the requirement for a combat aircraft
that can take off and land at relatively slow speeds
but can cruise at very high speeds and altitudes has
sparked the development of the revolutionary vari-
able-sweep wing which is incorporated in the F-111.

A related factor stems from the airpower require-
ments of national policy. This is illustrated by the
progress in aerial transports which was stimulated
by the demands for ever greater mobility in support
of our national strategy of flexible response. But as
military and political requirements stimulate techno-
logical progress, the opposite is true also. Technolog-
ical breakthroughs, which can be utilized in military
aircraft, increase capabilities which lead to new ap-
plications and, in turn, generate new requirements,

Another factor in the continuing evolution of the
military airplane is the need for steady advances in
the state of the art along the entire spectrum of
aerospace technology. This effort is not necessarily

AIR FORCE Mecgazine * Movember, 1955

CONTINUED

directed toward any particular military requirement
but is intended primarily to provide the knowledge
and basic data for any future applications. A striking
example is the joint research project of the National
Aeronautics and Space Administration and the Air
Force, which culminated in the X-15 experimental
airplane. This project has yielded invaluable informa-
tion on the unprecedented problems encountered in
manned flights at ultra-high speeds and altitudes.

Dramatic Improvements in Equipment

Beyond advances in aircraft performance and capa-
bilities, we can expect equally dramatic improve-
ments and developments in aircraft equipment, such
as navigational aids, armament, defense against anti-
aircraft missiles, and electronic countermeasures. to
name but a few. The point is that the evolutionary
curve of the manned airplane is not flattening out
but, if anything, becoming steeper, with no end in
sight. In so many words, there is no such thing as
an “ultimate airplane,” just as there is no ultimate
weapon, because there is no limit to man’s capacity
for finding new and better ways of achieving his ob-
jectives, be they good or bad.

In June 1962 the X-15 flew at a speed of over 4,100
miles an hour. In a flight about a year later it reached
an altitude of over 350,000 feet. This means that a
manned aircraft, although still a research vehicle,
has gone faster than and about as high as the
German V-2, the first operational ballistic missile,
which many people then believed to be the ultimate
weapon.

Three Air Force officers, in addition to a civilian
pilot from NASA, have exceeded an altitude of fifty
miles in the X-15, thus qualifying for astronaut wings.
In fact, I had the pleasure recently of awarding these
wings to the youngest among them, Capt. Joseph
Engle. Thus, a manned aircraft is beginning to bridge
the gap between flight in the atmosphere and space-
craft. And what is experimental and daring skill today
may well be operational and routine tomorrow.

What further proof do we need that as far as
manned aircraft are concerned, the sky is no limit!
And in my book, that goes for the flying Air Force,
too.—ExD

General Dynamies' variable-
sweep wing F-111A was
developed 1o meel requirement
for a combat aircraft that
can take off and land at
relatively low speeds buot can
cruise at very high speeds
and altitudes., Continuning
evolution of the military
airplane demands steady ad-
vances along the

entire spectrum of
acrospace technology,
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Smoke and flames boil over a Viet Cong target in the Mekong
Delta, South Vietnam, as 2.75-inch rockets are fired toward a
riverside warchouse from an F-100 of the 381st Tactical Fighter
Squadron. On this late September sirike, pilots of the 481st
destroved eleven Viet Cong siructures and three enemy sampans,

Flving just above the trectops on a
slow, precise track, these four C-123
Providers leave a thick clond of

white spray over the South Viet-
namese jungle as they perform one
of the most unusoal missions in the
Vietnam war—defolintion. They are
specially equipped *Ranch Hand™
airerafl from the 309h Air Com-
mando Squadron Special Aerial Spray
Flight. Since 1961 these Air Com-
mandos have been denyving the enemy
jungle cover with their “weed killer™
and taking numerous hits in the
process. due to the dangerons low-
altitude requirement of their mission,
despite support from fighter aireraft.

C-123s leaving 1,000-foot-wide foggy trails,
like cropdusters, as they perform defoliation
missions . . . Gls feeding hungry children with
supplies brought into villages that are
surrounded by Viet Cong . . . these are just twe
of the unusual ways of fighting the war in
Vietnam. Meanwhile, the more cenventional
task of bombing North Vietnam from far-off
bases and hitting Viet Cong concen-

trations continues . . .

An AF/SD Photo Feature

THE AIR
IN
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A USAF F-105 Thunderchief jockeys into position to take on fuel from
an KC-135 nerinl munker. The fighter, loaded with six 650-pound bombs,
i= on itz way o a target in North Vietnam. But high over the waters
of the Sonth China Sea, the air war seems very far away, and the only
matler of importanee is taking on the fuel which will give the Thunder-
chiel the range needed to carry its bombs to their target. The KC-135s,
out of Kadena AB, Okinawa, unerringly find their rendezvous point.

A young Vietnamese boy thoughtfully munches
a handful of rice while watching food being
distributed to the village elders. The supplies,
flown in by USAF transports, are made avail-

able 10 villagers whose food stocks have been
plundered by the Viet Cong. Although he can’t
understand the conflict, the boy does know hun-

v I E T N A M seebad weloms friends. who belng him fid

At Tan Son Nhat Airfield, South
Vietnam, Headquarters of the 2d Air
Division, Capt. Robert J. Donaldson,
from Eau Claire, Wis., prepares for
his 110th eombat mission in his
F-102 Deha Dagger. Captain Donald-
son is recciving an assist from his
erew chief, S5gi1. Joseph E. Black-
stone of El Paso, Tex. Both men are
members of Detachment 3, 509k
Fighter-Interceptor Squadron. Many
USAF jet pilots stationed in South
Vietnam have already built up
impresgive combat records in the
short time since February 1965

when the first F-100 and B-57

jet strikes were made.
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Built under Korean wartime pressures, to specifications

seemingly near impossible at the time, and first introduced

inte Navy and Marine squadrens in 1956, the Douglas A-4

Skyhawk has shown—through five major medel changes comprising

almost complete redesign—a record of growth and perform-

ance that has made it the principal low-cost, ground-support

gircraft in the US military inventory. With the Navy planning to

keep the A-4 in its inventory at least until 1974, with a good combat

record in Vietnam, and the general rise in interest in small, single-

purpose, ground-support aircraft, the Skyhawk has a great potential . . .

SKYHAWK: A Proud Past

THE BASIC design of the Douglas A-4 Skyhawk
series took definite shape from 1950 to 1952—
one of the most active, hectic, and prolific periods
in aircraft development history.

All of the ingredients of crisis were present late in
1950. The Korean War was only a few months old
and things were not going well. The military had not
recovered from a punishing austerity drive. US set-
backs at the hands of the North Korean Army had
shocked the nation.

In aircraft technology the situation was scarcely
less serious though not as much of a public issue. The
Air Force and Navy were still transitioning to jets,
with the major portion of their strength still in piston-

and a Promising

B’f l. S. Bill:l'., Jr. tecumicaL miTor, AR ForcE sPACE DiGEST

driven aircraft. Jet-powered airplanes of the day, which
were mostly fighters, had two great advantages—
vastly superior speed and altitude performance, com-
pared with propeller-driven aircraft.

Beyvond these advantages, however, the jet record
had not been great. The most serious performance
problem was short range, only a small fraction of that
of piston-engined aircraft. Payload, the companion
performance factor, which trades off with range, also
was severely limited. Jets simply were not in the same
league with piston-powered aircraft in carrying large
loads of conventional weapons for attacking ground
targets.

In addition, the jets were much heavier than pro-

A-4 FAMILY COMPARATIVE PERFORMANCE SUMMARY
A-4E
Sea-level Static Thrust s i
Tokeoff Gross Weight (Ib.) g::iﬂr:tl Fash ﬁﬁg
Empty Weight (Ib.} 7,852
Takeoff Distance (f1.) ;::;_m ;:;;E
4,000-1b. Bomb-Load-Combat  Lo-lo-lo 290
Rodivs (noutical mi.) {Tanks Retained)
Maximum Speed (knots) c“g::‘:n“.““ 585
Stall Speed (knots) Approoch 92
Lending Distance (.} 3410
ey b ety ([ Ed 28

The omtstanding bomb load,
c“j':i combat radius, and short-
e field performance of the

R Spey sneine latest member of the Sky-
152.P-8 RB148-20 hawk series, the A-4E, and
0 e the very large improvements
?::’;g “;;‘;:g which can still be expected
9,937 10,595 from the basie design, are
; illustrated at lefi. The Rolls-
l‘ém 1200 Rovee Spev-powered CA-1E
i 3,820
i & has been proposed by Doug-
las to a number of nations.
581 590 The configuration has great

political as well as military
92 04 attractiveness in Europe
where, il selected, it prob-

1,600 1,750 vl s
2,120 2,575 f : .
1,900 2,345 our-nation consortinm.
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The new TAAE, Navy-Marine Corps advanced combat trainer, made its first flight last June. It is equipped wi"]l all A-4E
aviomics, five external stores stations capable of carry ing over 9800 pounds of ordnance, two 0-mm. cannon, J52-P-8 en-
gine, wing-lift spoilers for improved erosswind landings, steerable nosewheel, and Douglas-built zero-zero ejection seats.

Future

peller aircraft for any given mission. The increased
weight, plus the greater complexity of the higher
performance jets and rising production costs, pushed
their price up substantially—more than five times over
the aircraft of 1940. A budget that would have bought
1000 first-line fighters in 1940 would buy fewer than
200 in 1950.

This picture was further darkened by maintenance
difficulties. Many of the major jet systems, including
the engines, were brand-new designs and not based
on firmly established technology. The best jet engines
had less than one-third the overhaul life of piston
powerplants. Unscheduled engine removals for major
malfunctions were much higher on the jets. Main-
tenance experience was even worse with electronic
navigation and weapon delivery systems, which. of
necessity, were of a new order of complexity to handle
the higher jet speeds. Total maintenance man-hours
(including overhaul) per flight hour were up into
the hundreds, The British even reported that one of
their jet aireraft, after it entered service, required a
total of 1,000 maintenance man-hours per flight hour.

The future was indeed not bright in 1950. Most
advanced aircraft requirements called for flying at
supersonic speeds, raising a whole new set of diffi-
culties, The new aircraft could only make supersonic
dashes for short periods and they had to cruise at
high subsonic speeds. Consequently, they were what
is called “two-design-point” airplanes, compromised so
that top performance was not achieved at either speed.
Range remained critical. Production costs continued
to go up because a new order of manufacturing skill
was demanded to maintain the proper skin smooth-
ness. Designs continued to become more complex,
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Backbone and pride of Navy and Marine Corps attack avia-
tion, four Skyhawks are shown, above, in perfect forma-
tion. The first Skyhawks entered squadron serviee in 1936
and are slated 1o remain operational ar least until 1974,

New black boxes were needed to improve stability
and handling qualities to allow the pilot to use the
aireraft effectively at all speeds,

And so it went.

Despite the problems, requirements for new mili-
tary aireraft in 1950 generally called for pushing
ahead to higher speeds, higher altitudes, and more
sophisticated equipment. The steady advances in avia-
tion technology in Western Europe and the Soviet
Union, plus the operational experience in Korea. left
no doubt that the US must move toward higher per-
formance to retain its position as the world leader
in aviation.

In this milieu the A-4 Skyhawk series was conceived
and the original development completed, in near
record time,

The Skyhawk is important because it was the first
aircraft with which a concerted effort was made to
reverse the trend toward larger airframes, increased
complexity, and higher costs.

(Continued on following page)
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The key to huilding smaller, less costly airplanes
always has been to simplify components and thereby
reduce weight. Airframe and engine designers know
from frustrating experience that this is a tedious, often
impossible, job, Airplanes are stubborn about surren-
during p-DundS.

Ed Heinemann, then Douglas Chief Engineer, per-
sonally directed the Skyhawk design groups, and he
set about the job with a vengeance. He set his sights
very high, and seldom has there been a more effective
weight-reduction program,

Heinemann and his colleagues had a head start on
their task when the first Skyhawk design contract was
let by the US Navy in June 1952. Many of them had
participated in the company’s design simplification
studies in 1950-51, which had attracted the Navy's
interest. This study had dual benefits, both vital to the
speedy completion of the Skyhawk development. First,
it gave the Douglas people some concrete experience
in analyzing complex systems with an eve to simplify-
ing them and cutting weight. Second, and perhaps
more important, the study raised serious questions
about the Navy's specifications in many areas and led
to changes which aided the weight reducers.

Many of the Skyhawk designers also had a part in
preparing the proposal for a compact fighter-inter-
ceptor, which was submitted to the Bureau of Aero-
nautics early in 1952. This proposal was based heavily
on the simplification-study results, and it was the
direct forerunner of the Skyhawk. The Navy bought
the basic idea, but they wanted to switch the design
from the fighter-interceptor mission and have it opti-
mized for the ground-attack role. The intent was to
procure a lightweight, carrier-based replacement for
the piston-powered AD-5 (later redesignated A-1E).

Even coming close to duplicating the A-1's long-
range attack performance with a jet aircraft was a
prodigious task back in 1950. Recent experience in
Vietnam has proven eloquently that there still is no
match for the A-1 in the inventory when it comes to
hauling a large armament load a long distance, orbit-

ing in the combat area for well over an hour, or
making multiple runs on ground targets.

Many models of the A-1 have been built, but, on

the average, a ground-attack version weighs a little
under 12,000 pounds empty and normally has a take-
off weight of slightly less than 20,000 pounds. The
“normal” maximum bomb load is around 8,000 pounds.
At a maximum takeoff weight of 25,000 pounds the
A-1 has carried as much as 12,000 pounds of bombs.
Combat radius with a significant load of about 2,000
pounds of armament goes up to around 1,000 miles.
The main drawback to the A-1 is its relatively low
speed. A higher attack speed was needed to cope with
modern defenses. And, just as important, a higher
cruise speed was needed to cut the wear and tear on
pilots. The A-1's best cruise speed is under 200 mph,
and long-range missions take twelve hours or more.

The original Navy specifications for a “lightweight,”
jet-powered A-1 replacement called for a top speed of
500 mph, combat radius of at least 460 miles, the
ability to carry 1,000-pound bombs, and a maximum
gross weight of 30,000 pounds. The range was con-
siderably advanced over fighters of that day, most of
which couldn’t fly out 300 miles and return, even
without armament and without spending any time in
the combat area. The weight target also posed a stiff
challenge compared to other aircraft taking shape on
the drawing boards. One relatively long-range Navy
interceptor had a maximum takeoff weight of better
than 35,000 pounds, and Air Force long-range, super-
sonic fighters were crowding 50,000 pounds.

Heinemann's group had some rather startling ideas
as to how these requirements could be bettered. Com-
mander John Brown, then in charge of attack aireraft
design and procurement for the Bureau of Aeronau-
tics, followed Heinemann's lead and assigned him-
self as the Navy's project leader. He worked
with the Douglas team on a full-time basis to iron
out the design and the exact specifications.

At the signing in June 1952, the development con-
tract called for Douglas to deliver an airplane with
an empty weight of 8,136 pounds and a maximum
gross weight of 15,000 pounds. Its very small size and
the fact that it was soon dubbed “Heinemann's Hot-
rod” gave a false impression of the Skyhawk's capac-
ity. It might look like a tiny, stripped-down hotrod in

( Continued on page 46)

One of the strong arguments for 10
single-purpose aircraft is illustrated
at right. The A-4 was designed strictly

to earry large external loads for long s

distanees at high subsonie speeds.
Few of the newesl supersonic air-
craflt can match the A-4C performance
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CA-4E. and the Spey A-l, are due 1o 4
improved engines with lower fuel
consumption. The mission illustrated
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other missions.,
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Marine Sgt. Bruee G. Gregory arms an A-4 of YMA-225
at Chu Lai, Vietnam. Skyvhawks operating from this field
have participated in close-support operations in South
Vietnam and in interdiction bombing of North Vietnam.

Heavily armed A-4 is directed out for takeoff at Chu Lai by
Marine Pfe. Ray Markley, The aluminum matting forming
the Chu Lai strip was laid on deep sand stabilized with as-
phalt. A portable arresting gear also has been installed.

S =t

Air view of Chu Lai shows A-4 maintenance heing conducted
out of doors. Tail section of aircraft at upper lefi has
been removed, exposing the engine. Marines are encamped
in tents at this field where temperatures often exceed
100° F. Chn Lai is abount fifty miles south of Da Nang.
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Gun-camera sequence above shows an A-4 Skyhawk attack-
ing u train in North Yietnam with high-speed Zuni rockets.
In the top photo, the rocket has just been lnunched. At the
bottom, the Zuni kicks up a siznble geyser of earth near
the train. In the several months that the A-1z have been
in action in Vietnam a great deal of information has
been gathered on their performance. The aireraft has
operated on thonsands of sorties, often against strong
radar-directed amtimireraft defenses, with low loss rate.
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A wide variety of armament loads ean be accommodated on the A-4. One of the most important weapons, the Martin
Bullpup, is shown being launched sbove. The Bullpup has been used in action many times in Vietnam by A-4 pilots.
They have used its radio guidance feature to destroy pinpoint targets such as radar antennas and conerete command posts.

the clean configuration with no bombs under its wings,
but the Skyhawk proved to be a champion weight
lifter with exceptional range for a jet aircraft. The
first model, the A4D-1 (now called the A-4A), could
meet the Navy's 460-mile combat radius requirement
with a small bomb load, and over short distances it
could deliver 8,055 pounds of armament. Its empty
weight was 8,400 pounds, slightly higher than speci-
fied in the June 1952 contract, but the increase paid off
well for it made a maximum takeoff weight of 22 000
pounds possible,

The success of the Skvhawk weight-reduction proj-
ect can be attributed primarily to three things. First,
one of the most advanced engines available in 1952
was selected, the Curtiss-Wright ]65, a version of
the British Sapphire turbojet. It had a thrust-to-weight
ratio of about 2.8 to 1 and a specific fuel consumption
near 0.91.

Second, the fact that the Skyhawk was strictly a
one-mission, single-design-point airplane was of great
importance. The wing, engine installation, and the
entire configuration were designed to give optimum
performance while cruising at subsonic speeds over
long distances with large loads hung externally from
the wings. No compromise was necessary to give the
aireraft dual purpose, to make it the equal of con-
temporary fighters in air-to-air combat at any altitude
or in bad weather.

The third element was plain, straightforward atten-
tion to detail, with a good bit of engineering ingenuity
thrown in. An example was a major effort to reduce
the drag of bombs, rockets, napalm containers, fuel
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tanks, atomic weapons, and all other containers hung
beneath the aircraft. The Douglas Company made
a real contribution in this area. The meticulously
streamlined series of bodies had considerably lower
drag than the equipment then in service, and they
played a material part in giving the Skyhawk good
range. The industry as a whole also benefited, and
“Douglas-shapes” appeared on many configurations.

Another example was the consolidation of the avi-
onics gear into a single package. The communications,
navigation, and identification equipment was pack-
aged as a single unit, which was sealed and filled with
nitrogen gas to protect against the elements and to
increase reliability. The package was bolted to the
fuselage frame just ahead of the cockpit. It had a
single cabling outlet, and the whole affair could be
removed from the aircraft by one man in a matter of
minutes, an important maintenance advantage. It was
estimated that this packaging saved forty-eight pounds
over a conventional installation.

The avionics package was a major item in the
weight-cutting program for, according to the aircraft
designers’ quick rule of estimating, the Skyhawk group
had to cut between 1,000 and 2,000 pounds of dead
weight to get the maximum gross down near 20,000
pounds. That is, the first generation of “Heinemann’s
Hotrod” weighed about 10,000 pounds less than the
original Navy estimate of 30,000 pounds for a max-
imum gross weight “lightweight” attack airplane. By
the designers’ rule, every pound cut from the air-
craft’s empty weight will actually reduce the maximum
gross weight by five to ten pounds, because it reduces
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Snakeye bombs arc among the new weapons being employed against the Viet Cong. The cross-shaped drag brake slows
the bombs rapidly and allows the aircraft to pull away from them and escape biast damage during low-level attack. The
A-1 also is equipped with two 20-mm. guns in the wings and others in pods 1o aid in low-level assault maneuvers.

the necessary structural weight, the fuel needed to
travel a given range, and the size of the powerplant
needed. So the Skyhawk group worked to cut 1.000
to 2,000 pounds from the dead weight and ended
up with a very small aircraft that was still extremely
efficient.

Development of the first Skvhawk proceeded rapid-
ly. A team of engineers went to Korea immediately
to update their information on the problems of oper-
ating attack aircraft from carriers and land bases.
By October 1952, this data, plus the initial design in-
formation, had been incorporated in the first mockup.

The Navy's usual procedure of building and testing
some experimental models before fixing the design
was waived. Preparation of the production tooling be-
gan almost at once. Production of the first ten Sky-
hawks was begun in November 1952. By January 1953
the production tooling was essentially complete, and
high-volume production began on many components.
The second mockup inspection was completed in Feb-
ruary 1953, and the first aircraft was rolled out of
the El Segundo plant in February 1954. The first
flight, delayed several months because of technical
difficulties, took place on June 22, 1954, with Douglas
test pilot Bob Rahn in the cockpit. The second air-
craft flew the following September, and soon after-
ward intensive flight testing with several aircraft be-
gan. About two years later, in 1956, the first squadron
of Skyhawks was declared operational. Moving from
initial design to squadron service in only four years
is still extremely good program performance.

The Skyhawk’s service record has been exemplary.
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In October 1955, the aircraft even set a world speed
record of 695.163 mph over a 500-km. closed course.
More important, it has been an effective attack air-
craft. Its maintenance requirements have been rela-
tively low. And its all-over operational costs might
be called rock bottom in the jet-powered world. The
latest Skyhawk—the A-4E—sells for about $720,000,
completely equipped, with an average expenditure of
approximately thirteen maintenance man-hours per
flight hour at the squadron level.

During the fifteen years since 1950, the cost/effec-
tiveness picture has improved for all jets, including the
most advanced, high-performance, supersonic, multi-
purpose, fighter-attack aircraft, In fact, nobody in 1950
foresaw just how much the effectiveness of jet opera-
tions would improve and how much cost/effectiveness
would improve, Still, however, no available jet aircraft
can yet match the cost/effectiveness of the Skyhawk
for the mission of carrying heavy armament over long
distances.

The Navy has purchased four combat versions—
the A4A, A-4B, A-4C, and the A-4E. Each has been
improved in various ways. The newest version, the
A-4E, retains almost the same external dimensions
and wing and tail configuration as the original Sky-
hawk, but its empty weight is up 1453 pounds—to
9,853 pounds—and its maximum takeoff weight has
gone up more than a ton, to 24500 pounds. Attack
performance has been greatly improved. The max-
imum bomb load is now 9,155 pounds and can be
carried at five wing stations instead of three. The

{Continued on following page)
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SKYHAWK

most important improvement, however, is in range,
The A4E can carry 2,000 pounds of bombs nearly
700 miles, fight, and return 700 miles. The main
reasont for this improvement is the Pratt & Whitney
J52 engine, with a higher thrust-to-weight ratio and
a lower specific fuel consumption than the J65 in the
A-4A,

The A-4E and A-4C also enjoy an improved elec-
tronic package with autopilot, a low-altitude bombing
system, and terrain clearance radar that are not in
the earlier models. Substantial structural improvement
also has been necessary with each new model to
improve operational characteristics and accommodate
the higher weights, while retaining the Skyhawk's
ability to withstand 7G loads in the attack.

Production runs of the Skyhawk have been substan-
tial. A total of 165 A-4As, 542 A-4Bs, and 635 A-4Cs
were built, with 500 A-4Es either built or on order in
a production program that is due to be completed late
in 1966.

A two-place trainer version of the Skyhawk, now
in production for the Navy, also could be classed
as an operational aircraft. This airplane, the TA4E,
is an improvement over the A-4E in many respects
because it is powered by a new version of the Pratt
& Whitney J52, which has slightly better thrust-to-
weight ratio and fuel specifics than the version in the
A-4E. The first TA-4E has flown, and the initial con-
tracts call for production of 139 aircraft. However, the
estimates for the number of new operational trainers
needed by the Navy range from 400 to 500.

Current plans call for the Navy to keep the A-4E
in squadron service, backed with a full support sys-
tem, at least until 1974. The trainer version undoubt-
edly will be around many years longer.

During the last few years, as close air support
and attack aviation have come to the forefront as a
major military problem, the A-4 has been evaluated
by a number of groups outside the Navy. The aircraft
has fared well in these evaluations, both the paper
type and the flight and field trials. In most cases, the
Navy and Marine Corps experience in short-field,
forward-area operations has been revalidated.

The nub of any of these evaluations, of course, is
the old debate about the multipurpose vs. the single-
purpose airplane in the tactical air war picture. But
on one point there is universal agreement among the
military of all Western nations: Tactical aviation must
be beefed up. Many nations began reequipping their
fighter forces with high-performance aircraft, such as
the Lockheed F-104, several years ago.

The F-104 is now operational in fourteen countries.
And recently the specialized lightweight attack air-
craft and lightweight dual-purpose fighters, such as
the Northrop F-3, have been receiving more attention.
The F-5 now has been selected by nine nations, Ar-
gentina is negotiating with the US for the purchase of
a force of ffty A-4Bs, and these aircraft will be over-
hauled and modified by Douglas before delivery.

Several air forces are currently in the process of
selecting new aircraft. More competition is expected
in the future.
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Two Air Force evaluations probably will be infu-
eniial in the selection of new equipment in many
allied air forces, as well as for the USAF. One of the
evaluations, code-named Spring Robin, was a paper
study of the A-4, the Northrop F-3, the Grumman A-8,
and the Ling-Temco-Vought A-T to see if any of them
would be suitable as an interim aircraft to reinforce
the Tactical Air Command before the new FX light-
weight fighter becomes available in the early or
middle 1970s. Sparrow Hawk, a field competition
using the same four aireraft, was run this past sum-
mer and the fnal results submitted to higher USAF
headruarters for review.

Another type of evaluation, now under way, prob-
ably will have the most influence on future aircraft
selection in the non-Communist nations. This is the
air activity in Vietnam. The operational details of
this action undoubtedly will not be made public for
many months and possibly many years. Enough in-
formation is available, however, to indicate some
trends. First, the Skyhawk has done well in the two
major types of Vietnam action—the close support of
troops in South Vietnam and the interdiction opera-
tions against targets in North Vietnam.

The aircraft’s availability rate has been very high
for Marine units operating from forward airfields and
for Navy squadrons on carriers. An average of ninety-
five percent of the A-4s have been available for service
each day. The squadron rates of maintenance man-
hour per flight hour did not rise when the aircraft
entered combat. The A-4 also has shown an ability
to absorb considerable punishment. For example, one
Skvhawk was hit by four 37-mm. cannon shells and
still was able to return 230 miles to base.

Vietnam is also producing other data of even great-
er interest, which could otherwise be obtained only
through very elaborate field exercises, if at all. Such
data involves tactics, radar cross-section, vulnerability,
attrition rates, the aircraft's success in attacking de-
fended targets, its success as an antiaireraft destroyer,
and so on. This kind of data is closely held military
information. but it could have a controlling effect on
the future of all the aireraft currently used in Vietnam
and on the tactical philosophies of the services.

Douglas obviously is pleased with the A-4's record
in Vietnam and optimistic about its chances for being
selected by many allied air forces. This is indicated
by the company’s offering of two new Skyhawks for
export—the single-place CA-4E and the two-place
CA-4F, which are improved versions of the A-4E.

Regardless of what happens in the future, “Heine-
mann’s Hotrod” is assured of a prominent place in
aviation history. The design precedents it set as a
lightweight, low-cost, long-range, heavy-payload, at-
tack aircraft, and the fact that it will stay in the
inventory for at least eighteen years in its various
combat versions, will guarantee that place. The re-
newed worldwide emphasis on attack aviation and the
Vietnam action may combine to bring the Skyhawk
into new prominence, to stretch its useful life far
into the future, and to leave it with an ever brighter
place in aviation history.—Exp
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. designed for MOL

EMR has developed COLT specifically to meet the telemetry needs of MOL.

COLT is the short way of saying Computerized Orbiting Laboratory

Telemeter — a digital data acquisition/processing system which makes spaceborne
format flexibility and data compression a reality. It's the next generation of
telemetry, but it’s in final development now.

COLT started with EMR’s definitive study of orbiting laboratory

requirements. But we didn't stop there. Once we had defined the requirements,
we went ahead on our own and designed a system to satisfy them. Not just a
paper system, but one that is already entering the hardware stage.

This is the kind of performance the industry has come to expect
from the company which has produced the nation’s only man-rated PCM
systems for every U.S. manned space flight.

For COLT's complete lineage, just write EMR.

Electro-Mechanical Research, Inc.
Sarasota, Florida
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Foot soldier’s friend

When a fighting man on the ground looks up and
sees an A-4E Skyhawk, he knows he's getting the
finest in close-in air support.

That's because the Douglas Skyhawk rates number
one in the qualities that count. It is highly maneu-
verable fully loaded at tree-top levels; operates easily
from short, unimproved airfields, has great striking

power, low landing speed, and the ability to change
payloads in minutes.

Douglas Skyhawks cost less than half the price
of comparable close support jets—and cost much

less to maintain, too, DOUGI_AS

AIRCRAFT DIVISION
Long Beach. California
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Fhere i a distinet imbalunce between the way we use our brains
and our talents in the solution of the physical problems of space
research und development and the way we go aboutl analyzing the
effects of the new technology on sociely. A more scientific approach
to the latter question is wvital,

Speaking of Space

By Willidaw Lot ... o oo st i s e R oot o o 60
We should not allow the siccess of the Gemini program 1o go o
our heads. Although the Russians seem to have resource-allocation
problems, their interest in space continues. National security ad-
vances in space are crucial, says Systems Command’s General
Schriever, describing some important USAF space programs. in-
| £ MOL.




Western has been shipping “progress” since 1888

When the Star of India was plying the seas,
Western was already packaging imagination
and exporting experience. Today, Western is
international in scope, almost unlimited in
engineering capability, vet still offering its
basic product: ideas and the machinery to
make them work.,

Almost every major industry—from steel,
marine, petroleum and sugar to aireraft, pulp
and paper and cement-has benefited from
Western concepts and developments. One of

Evereit, Washingt Balmont, Lyn

wood, Pasadenn, Los

5 Angeles, California; Houston, Texas « Of

Western's eight divisions is fully gqualified
and equipped to meet vour challenge, to solve
your problems, to fill your needs.

If you are concerned with the transmission
of mechanical power and motion, Western

can help. Detail your interest on company let

terhead to receive more information. Write:
WESTERN GEAR CORPORATION, Box 182, Lyn
wood, California, 90262. Telephone: Area
Code 213, NEvada 6-0911. Or cable: WEST
GEAR, Lynwood, California.

ces in principal cities




There is a distinet imbalance between the way we use our

brains and talents in solving the physical problems of space

development and the way we go about determining the effects on

society of the new science and technology. What is required is

a scientifie approach 1o the matter of . . .

Examining the

Human Implications

of the Space Age

BY JOSEPH M. GOLDSEN

BELIEVE there is an imbalance in

space activity: not an imbalance in the

allocation of dollars between manned

vs. unmanned space vehicles, or be-
tween space for defense vs. space for science—
but a cleavage in a state of mind.

There is, 1 believe, a contrast between the way
we use our brains to solve the problems of hard-
ware for space and the manner in which we make
up our minds about the human worth of space
programs themselves.

I appreciate that the exact or “hard” sciences
are not all that hard or exact even in solving their
own problems. Judgment, common sense, intui-
tion, and good luck sneak into the scientific
methods employed in space research. There is
some touch of madness in scientific methodists,
blended with the touch of genius which has
achieved so much in so short a time—and at such
cOst.

Yet, when it comes to analyzing the social pur-
poses and consequences of the space effort, it is
systematic rescarch which does the infiltrating,
The rigors of the scientific approach of data col-
lection and analysis—standard operating proced-
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ure to the builders of space gadgetry—are all too
often avoided by these able practitioners of sci-
ence and technology as they soar into the arenas
of politics, foreign and domestic; of economics;
of national defense; of health; of education: of
welfare; of philosophy; and the farther-out do-
mains.

What concerns me here is not the pop art of
C. P. Snow and his Twe Cultures, nor a fear of
“Big Science,” the space age analogue of earlier
fears of “Big Business” or “Big Government.”
Nor would 1 want to muzzle the freedom of
speech of members of the scientific community in
their role as citizens.

My peeve is with the scientist or engineer of
high and deserved reputation in his profession who
too often, whether he knows it or not, trades on
that reputation to enhance his pronouncements
when he assumes, or is pushed into, the role of
the omniscient one, be it as a political scientist,
economist, or sociologist. Just how this comes
about, how to draw the line between the due
processes of politics and the politicians of science,
how to assess the signal-to-noise ratio of this
phenomenon, how to gauge its impact on our
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The hardware comes easy, compared with the siudy
of what the new technology means in human terms,

society—these also are challenging topics for
systematic research by a breed of scholars known
as social scientists.

Lest | appear too parochial, let me hastily add
that the relative neglect of systematic research on
the topic of this panel discussion is, in the first
instance, the fault of the social science community
itself. Why this is so could be systematically docu-
menied. 1 am an expert critic on the state of the
art of the social sciences, and [ think I can out-
match hard scientists when it comes to exposing
the limitations of us in the social sciences. Fur-
thermore, 1 don’t mean to suggest that there is a
total absence of careful thought, analysis, and
good judgment in the land. I do contend that rela-
tive to the magnitude of the technical space effort
and relative to the importance of its consequences,
more work and less loose talk are needed.

If we list only a sample of the many questions
imbedded in the phrase “social implications of
space,” you will agree that something better can
and ought to be done to chart our future than to
seek it from a perch atop a Tower of Babel.

The international political arena has been en-
larged in the past cight years by the addition of

space issucs., Competition with the Soviet Union;
programs of international cooperation in space
science and in such practical applications as com-
munications and meteorology; the addition of
space technology for military security needs; the
United Nations Committee on Peaceful Uses of
Outer Space; the jurisdiction of the International
Telecommunications Union; the nth countries in
space in Europe, in Japan, and elsewhere—these
are just a few of the outer-space issues already in
world politics. There now exist a shelf of books
on the subject and a ton of legal writings. To put
it mildly, the quality of the knowledge assembled
hardly matches the quantity or the need.
Domestically, the executive and legislative
branches of government wrestle with a flood of
new issues brought down to earth from space.
What do we mean by a “national policy for sci-
ence”? What do we know, with sufficient validity,
about the probable consequences for the skilled
manpower inventory of the country of alternative
allocations of federal support for science, for
graduate student aid, for construction of labora-
tories and facilities? What are rational choices
and how do we evaluate them with respect to
support for the space sciences, for other sciences,

A more scientific approach to the analysis of the im-
plications for society of the space age will make life
for these youngsters more meaningful in the future.
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Already the im-
pact of aurema-
tion has had
major effects.
More—and
focused—re-
search 1o
explore the mean-
ing of this
impact is needed
if we are o ap-
proach an under-
standing of how
computers change
our lives.

for education? What eriteria can be devised to
better measure the trade-offs between earth needs
and space needs?

Of what consequence to the commercial-civil
economy is the national expenditure on space? In
what terms does it make sense to argue about
whether one percent of the GNP is too much or
too little for the annual NASA budget? Is it really
true that space spending adds a significant “mul-
tiplier” to national economic growth—either from
the 85 billion a year expenditure itself, or from
the “spinoffs” of new materials or processes to
the private scctor of the economy? Is the “mul-
tiplier” nationally significant or should the focus
be on regional-specific payoffs? A corps of com-
petent economists could be kept usefully busy
restructuring the national economic data base so
as to better test the claims and counterclaims of
debaters on the economic worth of space expen-
ditures.

Or take the case of the most significant space
application thus far introduced: the communica-
tions satellite,

Already it has been the subject of Presidential
policy pronouncements, for one of the longest
congressional filibusters on record, for policy par-
ticipation by the Departments of State, Defense,
Justice, the Federal Communications Commis-
sion, the New York Stock Exchange, and thous-
ands of stockholders. The space portion of the
Comsat system has an international ownership di-
vided among more than forty-five countries—in-
cluding Yemen. A potential competitor to the
Comsat international consortium has arisen with
the successful launching of a Sowviet quasi-sta-
tionary communications satellite now linking Mos-
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cow and Vladivostok. But this is only the begin-
ning.

For coming soon will be communications satel-
lites carrying aloft a transmitting wattage of vastly
higher power than the Early Birds. Such satellites
already beckon the US radio-television networks
to shake loose from the near-monopoly of AT&T
in carrying network traffic to their affiliated sta-
tions at a cost of $50 million a year. The Ameri-
can Broadcasting Company is considering the pur-
chase of its own satellite system for private car-
riage, and if other private carricrs want to enter
the field, a new era of issues will beset the FCC
and all aspects of national telecommunications
policy: monopoly, rate-setting, frequency alloca-
tion, and the grappling anew for a meaning to the
formula of “in the public interest, convenience,
and necessity.”

Originally, the communications satellite system
was conceived principally for the purposes of in-
ternational radio, telephone, data, TV, and related
types of point-to-point traffic. The utility of satel-
lites for domestic US communications needs was
not taken seriously: the costs of the space system
were overestimated and were forecast to be un-
able to compete with the low cost of ground link-
age through microwave relay systems.

The ABC proposal is opposed by the Comsat
Corporation which takes the position that Con-
gress intends it to be the sole operator of commer-
cial satellites, not only domestically but, hopefully,
worldwide. Thus it wants to launch and operate
the ABC-intended satellite service. Yet Comsat's
satellites are now owned by more than forty-five
countries through the present consortium. Try to
guess what Congress would say if the French or
German partners veto the idea of Comsat enter-
ing domestic markets.

High-powered satellites will soon make it pos-
sible to bring television and voice into home re-
ceivers, at first through community antenna
ground stations and later through direct broad-
cast. What policies will optimize the interests
of the local stations if anyone, almost any place,
can tune to dozens of channels instead of only
to the relatively few now within line of sight of
his rooftop antenna? Will the multiplicity of TV
channels have an effect on the content of pro-
grams—for better or for worse?

Abroad, particularly in the less developed
countries, what role can cheap TV and telephone
service play as a catalyst of economic develop-
ment? For all of the attention devoted thus far
to US economic assistance and to the study of
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Spaceborne communications, including synchronous
satellites such ax Early Bird, shown above, have gal-
loped ahead, faster than thought feasible a few years
ago. We must understand how such technology can
best be put to work for national and international good,

causes of economic growth and stagnation, very
little is known about how to use modern com-
munications media for speeding up the process
of growth, the transfer of skills, information, and
understanding. Hereby hangs a challenge to the
combined imagination and hard work of econo-
mists, anthropologists, psychologists, linguists,
and statesmen.

And, finally, far from exhausting the issues for
serious study: What can we learn from the organ-
ization and administration of the national space
program itself? In addition to the spinoffs of new
gadgets and materials to the civil economy, there
may be a much more important spinoff to the na-
tion as a whole.

The achievements of the US in space are in-
credibly great in a short cight-year period. We
were able to employ, train, and organize men
into a totally new, huge-scale, science-based in-
dustry. Costly, but it worked. What can we learn
from these complex organizational and adminis-
trative arrangements for adaption to the mun-
dane problems of urban decay, congestion, pollu-
tion of air, earth, and waters, to the problems of
antiguated educational systems? Within the
framework of a democratic society, can we afford
to fail on the ground while we are succeed-
ing in space?

Would it be asking too much for each space
agency and major contractor to set aside a tithe
amounting to a tiny fraction of one percent, for
the self-study of its own operations, for the study
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of the economic and social implications of its own
exciting output, and to learn how to mobilize
techniques of organization and achievement to the
nonspace needs of the human environment from
which it was begat?

Five years ago | undertook a special two-
month assignment for the chairman of the board
of one of the nation’s largest space-missile cor-
porations. The purpose was to investigate the
state of research on the interplay of technological
change and society in its economic, psychological,
legal, and related facets. The disappointing dis-
covery was that we were in sad shape indeed.

Here was the most technocratic country in the
world, priding itself in, if not worshipping, tech-
nology. The concept of “progress™ itself is viewed
as almost synonymous with technical advance.
There were warnings from many sectors of this
society about the urgent need to better anticipate
and prepare for the rapidly accelerating rates of
technical change. Yet there did not exist in May
1960, nor does there exist today, even one major
research center or institute focused on this com-
plex phenomenon.

True—many universities and small groups of
scholars give courses and conduct specialized
studies on this or that detail. In other fields, insti-
tutes have sprung up in response to social needs:
institutes on race relations, on crime and delin-
quency, on family relations, and so on. But on
“science and socicty,” to use a blanket phrase,
there is no distinguished center or institute to set
the vistas, the standards of excellence. the intel-
lectual leadership for other centers or university
groups to emulate and interact with.

We who have been so imaginative and ingeni-
ous in organizational as well as in technical inven-
tion, owe it to our self-interest, if not our con-
sciences, to see to it that this country puis to-
gether an unprecedented center—perhaps with
satellite centers—for the comprehensive study of
the social implications of our space activities.
—En~D

Ci ~ C;C C TC
The author, Joseph M. Goldsen, heads the Social
Science Department of the Rand Corporation, Santa
Maonica, Calif. The views are the author's and should
not be interpreted as reflecting the views of the
Rand Corporation or the official opinion or policy
af any of its governmental or private research spon-
sors. This article is adapted from Mr. Goldsen's
lecture 1o the American Astronautical Society Na-

tional Meeting on the Impact of Space Exploration
in San Francisce, Calif., on August I8, 1963,
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HOW TO RUN A NUCLEAR OBSTACLE COURSE

A recent breakthrough in materials
for hardened heat shields will help
ballistic vehicles penetrate harsh en-
vironments — ranging from the shock
of radiation to fireball traverse,

Lockheed has developed a method
of producing composite materials
possessing thermal efficiency and
structural strength superior to state-
of-the-art approaches. It is based on
winding and inorganically bonding

various types of filaments such as
carbon, silica and graphite.

The Lockheed composites offer
many advantages. They are tailored
to different environments through
an interdisciplinary effort involving
weapons effects, system design and
other key technologies. Example: a
gradual transition from carbon fila-
ments on the surface of the shield to
silica in the mid-portion increases
strength, lowers thermal conductiv-
ity. Result: stronger, lighter hard-

ened heat shields-and optimum
vehicle design.

Materials such as these are just one
measure of the technological com-
petence of Lockheed: a corporation
dedicated to the conquest of new
worlds through innovation.

LOCKHEED

MISSILES & SPACE COMPANY
AGROUP DIVISION OF LOCEHELD AIRCRAFT CORPORATION




Tackling jobs like these takes systems know-how

[J Steer Titan lll launch vehicles from pad to orbit
[] Build a nerve center for Saturn launch vehicles
[J Solve down-to-earth problems from space

[J Memorize all the Gemini flight plan alternatives

Steering Titan IIT launch vehicles from
pad to orbit. O This is the job for a
compact, rugged IBM computer, a.key
clement of the Titan III guidance system.
It's from a line of IBM ASC-15 guidance
computers that have flown more

than 50 successful missions aboard
Saturn I, Titan II and Titan 111-A.

00 Before a mission, IBM's computer
checks instruments and controls. During
flight, the rugged computer generates
signals to correct roll, pitch and yaw

to keep the vehicle on course. O This
IBM computer withstands the thrust of
rocket blast-off and temperature
extremes. And its record in the testing
arena of outer space proves that it's
touzh, reliable and accurate,

B
Building a nerve center for Saturn launch vehicles. O Since April,
1964, IBM has been lead contractor for this part of NASA's Saturn
launch vehicle program. This is a management assignment to
construct Instrument Units for Saturn 1B and Saturn V which are
being developed under the direction of the Marshall Space Flight
Center. [0 The Instrument Unit is Saturn’s control center.
Located between the Apollo spacecralt and the upper stage

of a Saturn vehicle, it controls and guides Saturn’s first,

second and third stages before releasing Apollo for its lunar
flight. O IBM's job includes designing and manufacturing data
adapters and computers for the Instrument Unit, plus total
systems integration and checkout of the more than 50 electronic
units that make up the Saturn launch vehicle.



Solving down-to-carth problems
from space. (0 Orbiting space
stations 200 miles high will
provide a new point of view for
the study of earth resources,
weather patterns and crop yield.,
With this information,
scientists will be able to
recommend action to avert
famine, flood and disease.

O IBM’s job is to define these
space station experiments for
NASA. IBM simulation labs
are developing new techniques
to be used in surveying the
earth from orbiting spacecraft,
And IBM scientists are presently
studying the problems and
recommending the best sequence
of experiments for space flights
of the future,

Memorizing all the Gemini flight
plan alternatives. A massive
assignment. However, at NASA's
manned spacecraft center in Houston,
Texas, 5 powerful IBM T094-11's—
along with one of the world's largest
memories, the IBM 2561 Model 11
Direct Access Core Storage Unit—can
accomplish this and much more. As
fast as far flung outposts across the
world transmit their real-time in-flight
data on each Gemini flight, IBM
computers are analyzing the data...
storing it. .. forwarding it to the NASA
fight controllers for decision...and
building the increasing store of facts
and data so necessary for the first flight
of American astronauts to the moon.

JLIBINL,

FEDERAL
SYSTEMS
DIVISION

g e 7]

|

Send for our capabilities
brochure that details how
we're stalfed and equipped to
develop advanced systems
for space and defense in
these areas:

O Problem analysis and
systems development.

O Equipment design and
manufacturing. [0 Systems
integration. [J System
support and field operations,

Write:

IBM Federal Systems Division,
Dept. 701, Rockville, Maryland.
Or call

Mr. G. B. Gerrish,

Manager, Field Marketing,

501 GA 4-6700.
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BY WILLIAM LEAVITT
Associate Editor, A Force/Space Dicest

They Have Their Troubles, But . . .

WastingToN, D.C., OcToBer 11

By the time this is read, if all goes well, a major
advance in US astronautical prowess will have
been achieved. This is the scheduled rendezvous
and docking of the Gemini-6 capsule with the
separately-launched Agena wvehicle, which is the
principal purpose of the upcoming fourth manned
flight in the NASA Gemini program.

Assuming that the rendezvous and docking oc-
cur as planned and in advance of any such similar
Soviet accomplishment. there will probably be a
spate of claims in the post-Gemini-6 enthusiasm
that we have shot considerably ahead of the
Russians in the continuing space competition.
This may seem quite natural, but it is a dangerous
way of looking at things. Despite the political
upheavals that have jolted the Russians in the
past vear, there is no evidence that they have
lost interest in their space effort. They have con-
tinued to launch space wvehicles—the latest an
apparent soft-landing attempt on the moon, which
crash-landed instead, according to the British
tracking station at Jodrell Bank.

At the same time, it is refreshing, from our

The Gemini-6 astronauts, Mercury veteran Walter M,
Schirra, Ir.. and Thomas P. Stafford, are scheduled to
attempt history’s first space rendezvous and docking.

&0

point of view, to note that the high cost of space
research and development in the Soviet economy,
more narrowly based than ours, has presented the
Soviets with some serious problems of resource
allocations. At least this is the tone of reports
circulating in Washington.

Thus, in a roundabout way, the space com-
petition, which has been derided by many ob-
servers as a waste of money and talent and
attacked by others as a kindling mechanism in the
cold war, has actually aided the cause of peace
by damping down the Soviets' space militancy.
Nevertheless, the Russians surely intend to con-
tinue their efforts to attain propaganda effects
from spectacular space achievements; their pro-
gram investment is already too large to be dropped
or ¢ven sharply curtailed. But they are faced
with the double problem of (1) finding the
resources in an economy that is not reaching
the growth rates once boasted about by ex-
Premier Khrushchev and (2) designing sufficient-
ly spectacular feats in space to startle the world
as did their earlier achievements. In one sense,
the Soviets are falling victim to that old Marxist-
Leninist bugaboo, competition.

This subtle change in the nature of the space
competition should be acknowledged but not over-
emphasized. The price of overemphasis would be
complacency of the sort that permitted the Soviets
to outdo us so dramatically a few years ago.

The Soviets are a purposeful breed and, de-
spite the internal resource-allocation problems
they seem to be facing, they have undoubtedly
not lost their enthusiasm for the propaganda pay-
offs, albeit reduced, of space spectaculars. Their
propaganda machine, from all accounts, was
geared and ready to go full blast had their ap-
parent attempt to soft-land a vehicle on the moon
been successful.

It is a matter of wonder that, being such ex-
perts in the art of propaganda, they did not switch
signals when the soft-lander became a hard-
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lander and describe it as part of a continuing
research effort in connection with projected ex-
ploration of the moon. They could have done this
because of their style, which is not to say what
they are trying to do until they can claim that
they have indeed done it.

The Military Program

A particular area where US overconfidence,
arising from continuing space achievements by our
MNASA program, should be avoided is the military
potential of space. Gen. B. A. Schriever, Com-
mander of the Air Force Systems Command, now
wears an additional hat as program director for
the Air Force Manned Orbiting Laboratory pro-
gram, reporting directly to Air Force Secretary
Dr. Harold Brown. General Schriever had some
significant things to say on this point in a recent
speech to the Governor’s Conference on Oceanog-
raphy and Astronautics in Hawaii:

“It would be wishful thinking of the worst
kind to ignore the military potential of space,”
he said. “Rather, we must take the prudent ac-
tions which will ensure that space will not be
used successfully for aggression by any nation.

*. .. We have successfully developed a number
of space systems to fulfill a number of support
functions. From our experience we are fully con-
fident that missions such as communications, nu-
clear detonation detection, weather observation,
and navigation can be more reliably and effective-
ly accomplished by satellites than by the use of
carth-based systems alone.”

This latter assertion is of high importance.
General Schriever is saying that, from the point
of view of significantly enhancing several impor-
tant traditional military functions, space has al-
ready proved itself. It is no longer a matter—as
it was in the very early days after Sputnik—of
exploring the question of space’s utility. The ques-
tion has been answered in the affirmative.

“Let me mention two examples of these un-
manned satellite systems,” General Schriever told
the conference. “One is the Nuclear Detection
Satellite Program, which consists of experiments
to gather knowledge of radiation backgrounds
in far space and to define an operational nuclear
detection system. Six Vela satellites are now
functioning. They not only provide the necessary
background radiation data and scientific informa-
tion on solar phenomena but also constitute an
atmospheric test-ban-monitoring capability on an
interim basis,”
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AFSC Commander,
Gen. B. A.Schriever,
wears a new far as
MOL program
director, reporting
to Air Force
Secretary Dr. Har-
old Brown. Mili-
fary space program
is geared 1o US
security and preven-
tion of techno-
logical surprise by
the Soviets.

General Schriever indicated that the success
of this first batch of Vela satellites has allowed
planners to move the research and development
program in radiation detection ahead by a year,
not only saving money but also, presumably,
bringing a full-scale operational system closer to
achievement.

The last two Vela satellites have “significantly
greater” detection capability than the first four
launched, he said, and the next two Velas will
use completely redesigned spacecraft to investi-
gate new approaches to nuclear detection. Those
last two will be launched by the Titan IIC and
presumably be much heavier than their prede-
CC550T5.

General Schriever was just as optimistic about
military space communications. He pointed out
that the Department of Defense has now author-
ized a communications satellite system “to satisfy
military requirements,” with an initial research-
and-development system planned for launch early
in 1966. This will consist of up to twenty-three
satellites circling the earth in random spacing
at an altitude of some 21,000 miles. These satel-
lites will be launched in clusters of eight by three
Titan IIIC boosters, then positioned along an
orbital path. The advanced system, as planned,
will increase the anticipated lifetime of each
communications satellite from one-and-a-half years
to between three and five years.

General Schriever also cited in his speech the
existing antisatellite capability, using Thor and
Nike-Zeus components, already announced by
President Johnson,

It should be pointed out that these systems
are relatively primitive, but they do represent at
least a start in the development of systems to meet
a requirement that has troubled Defense Depart-
ment planners.
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MOL: In Some Detail

General Schriever reported also on Air Force
MOL plans, as now conceived:

“The idea for such an experiment, of course,
is not brand new.” he said. “The Air Force first
studied and proposed exploratory manned flight
as early as 1957, and during the past year and
a half the MOL concept has been studied in great
detail. The initial questions and alternative tech-
nical considerations have been largely resolved.
Maximum use of hardware and subsystems from
other space programs will minimize development
risks and costs.”

He pointed out that, in contrast to other manned
spaceflight programs, MOL will allow considera-
bly more room inside the vehicle for flight-crew
operations. “Much greater physical activity will
be possible than in the Gemini and Apollo space-
craft.”” he said. adding that this would be an
important factor in maintaining the well-being of
the flight crew during extended missions.

“The MOL will enable us to test and evaluate
prototypes of space subsystems and components
in actual orbital conditions, and on-the-spot anal-
ysis and corrective solutions can be applied,” he
said, pointing out that such a capability will
permit the development of more reliable space-
proved equipment more cheaply and in less time.

General Schriever's command embraces the en-
tire acrospace medical research establishment of
the Air Force, headquartered at Brooks AFB,
Tex. He described current tests at the aerospace

Volunteers at USAF's Aerospace Medical Center ar
Brooks AFB, Tex., are spending some sixty days in
oxygen/helium atmosphere, resting the mixture for
possible use in forthcoming MOL projeci. Above,
team from which four-man crew was chosen is
briefed. Simulared altitude, using seventy pércent oxy-
gen, thirty percent helium mix, will be 27,000 feet.
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medical center in which four volunteers will
spend some sixty days in an oxygen/helium at-
mosphere. This is the longest test ever attempted.

Both NASA and the Air Force are studying
helium as a possible second-gas diluent in two-
gas space cabin atmospheres, but at the same time
there is hesitancy to use it because of the lack of
knowledge of its long-term effects.

Until recently, it had been believed that helium
presented less of a hazard of bubble formation in
the body (“bends™) in the event of pressure loss,
but many researchers now doubt this.

Helium does appear to reduce somewhat the
fire hazard presented by the oxygen in the atmo-
sphere. Its higher-than-nitrogen thermal conduc-
tivity could decrease ventilation requirements for
spacesuits, Helium does have a kind of “Donald
Duck™ effect on the voice, but many researchers
believe the problem can be beaten with special
crew training.

One of the great dangers in one-gas oxygen atmo-
spheres is fire. Thus far in the NASA manned space-
flight programs this hazard has been admirably con-
trolled. Alsp, pure oxygen exposure on long-term
missions seems. according to some aeromedical
researchers, to have a deleterious effect on the
blood, though not necessarily permanent. The
advantage of pure oxygen, of course, is the sim-
plicity of the system. But as noted above, MOL
will have a two-gas atmosphere.

Cheaper Boosters to Come

While praising the Titan IIIC booster as “the
. . . first . . . developed specifically for space
applications,” General Schriever did some fore-
casting in the field of even more economical
access to space.

“Looking beyond Titan IL,” he said, “we are
interested in advanced launch wehicle concepts,
which offer more economical access to space. The
Titan III is expected to reduce the present direct
operating costs of more than $1,000 per pound
in low earth orbit to something in the neighbor-
hood of $500 per pound. New expendable boost-
ers show promise of reducing the cost to between
$100 and $200 per pound.”

He described Air Force propulsion technology
programs designed to attain these lower prices.
Among these, he said, are very high chamber-
pressure cryogenic (super-cold-fueled) rocket en-
gines, which are expected to yield a fifty percent
increase in payload for recoverable wvehicles.
“These engines,” he said, “will also be capable of

SPACE DIGEST { NOVEMBER 1965



5.

MOL lives here

The Douglas Space Systems Center in
Huntington Beach, California—where the
Air Force MOL ( Manned Orbiting Labo-
ratory) will be built. This master facility
for the research, engineering, testing, and
production of space systems and vehicles
is the only major plant of its Kind and size in the free wnrh.i

thousand people who are literally living
in a future where schedules read like
science fiction: MOL by 1968, the moon
circa 1970, Mars maybe a decade later.
And on the planning agenda are voyages
to Saturn, Jupiter and the dark planets.

Mo wonder Douglas offers complete knowledge and

Built by Douglas at an initial cost of $25 million, it's being experience in all aspects of space systems and total system

enlarged by another $11 million of Douglas money to create management.

new buildings, laboratories and equipment for an additional
three thousand space-minded specialists. They'll join five

DOUGLAS

MISSILE & SPACE SYSTEMS DIVISION




Garrett’s Total Integrated
Pneumatic System concept can save
several millions of dollars on

the C-5A and SST programs.

Here’s how:

Garrett's Total Integrated Pneu-
matic System (TIPS) approach
for major aircraft programs com-
bines all air-using subsystems and
secondary power in the airplane as
a single system. Garrett is totally
responsible to the customer for all
phases of system design, develop-
ment, manufacture and support.

Garrett- AiResearch’'s complete
capability in the management of
environmental and anti-ice con-
trol, secondary power generation,

CUSTOMER REQUIREMENT
GARRETT RESPONSIBILITY
design
development
test

including engine starting and
auxiliary power, is integrated for
optimum total performance rather
than as separate subsystems.
Equipment costs less. There is
less of it. Trade-off within the svys-
tem gives lowest cost solution.
Procurement time costs less.
Lead time is shorter. Communica-
tion channels are shorter. Fewer
people are required. Administra-
tive, testing and support activities
are simplified. Response to cus-
tomer requirements is quicker,
Aircraft operation costs less.
Aircraft performance penalties are

improverments

support

aperation

production

less. Component details are stand-
ard for less expensive support.
Single comprehensive system
approach gives lower maintenance
and higher reliability.

The aircraft user gets world
wide service and support through
Garrett's complete system respon-
sibility.

For more information on how
the TIPS concept can save money
on your major aircraft programs,
write to The Garrett Corpora-
tion, 9851 Sepulveda Blvd.,, Los
Angeles, California 90009,

Garrett ‘
is experience

-

[canrmETT)

AiResearch Manufacturing Divisions
Los Angeles = Phoenix



being throttled, an advantage which will provide
future recoverable vehicles with a better maneu-
vering capability.”

He talked, too, about the Scramjet—the super-
sonic-combustion ramjet—which is essentially a
ramjet in which the flow is supersonic through-
out. A kind of “flying stovepipe,” the Scramjet
would avoid the large energy losses that occur in
a subsonic-burning ramjet, in which incoming air
is slowed down, burned, then speeded up again.
The feasibility of combustion in a supersonic air-
stream has been demonstrated, although it was
once thought unattainable.

“The Scramjet offers outstanding fuel econ-
omy,” General Schriever said, “and shows real
promise for operations within the sensible atmo-
sphere to the edge of space.”

Out of such developments may someday come
the realization of the “acrospace plane” concept,
that of an airplane that can take off from the
ground, fly into space, and fly home again, com-
bining acronautics and astronautics.

The Systems Command chief also described an
Air Force research effort in development of space-

Midwest Research Institute, Kansas City, Mo., re-
searchers are studying lighting conditions in space,
using parabolic mirror and scale model of Apollo
vehicles, to determine heat loads on the mooncraft in
various spacecrafi attitudes in relation to the sun.
Data is needed 1o determine possible ambient rem-
perature effects on instrumentation. Capsule, above,
is the Apollo Lunar Excursion Module (LEM),
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craft able to maneuver during reentry—the Air
Force START program, short for Spacecraft
Technology and Advanced Reentry Tests, in
which lifting bodies are being studied for their
ability to enlarge the “footprint™ or general land-
ing area. If enough maneuverability and precision
are developed in this important effort, the use of
such lifting reentry vehicles would permit hori-
zontal landings on existing runways. A radiation-
cooled, unmanned, winged glider, ASSET. built
by McDonnell, successfully completed its hyper-
sonic flight program this year.

The next phase in the program involves the
use of an 5V-5 lifting-body reentry vehicle that
derives its lift from the fuselage. The Martin-
built 8V-5, according to General Schriever, has
enough manecuverability 1o provide a “reasonably
large footprint.” Four hypersonic SV-5 flight tests
are planned for 1966 and 1967, in which the
vehicles will be launched from Vandenberg AFB,
Calif., into ballistic paths and then reenter at
orbital velocities, maneuvering down to aircraft
speeds.

A National Program

Commenting on the need to proceed with such
efforts, General Schriever pointed out three facts
he said arc basic to the US military space effort.

e “First, it is being conducted in response
to existing and anticipated threats. The Communist
hostility . . . is a well-known fact. The long-term
Soviet interest in space is equally well-known.
Their achievements have surprised us more than
once. , . .

® “Second, military experiments and develop-
ments are a closely coordinated part of the
national space effort. We work in continuing
cooperation with the National Aeronautics and
Space Administration. Nearly 200 high-quality
military people are assigned to NASA, and NASA
people are in turn assigned to Department of
Defense space programs. . . .

e “Third, our military space efforts are only
part of the total military task of deterring war
and countering aggression on all levels. We are
going to push ahead vigorously with the MOL
program and related activities, but | can assure
you that the Air Force has no interest in becom-
ing a ‘space force' to the exclusion of everything
else. As a matter of fact, in my command, we
are now increasing our research and development
efforts in the limited war area to meet more fully
the challenges confronting us in Vietnam.” —ExD
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Capability:
When you think

of communications
capability,
bear this in mind.

Western Union has
proved that ...

engineering skill to conceive, design, install and maintain the most sophisticated, com-
plex communication systems ever devised. Beyond that, Western Union
has proved that it has the flexibility to work with military and civilian
government engineers and communications experts, IEEEES
and with the operating agencies,
in the development of systems
that meet each user's needs.

That takes doing. And know-how. And can-do.
And has-done, in hardware, in software, in entire in-
formation systems.

It takes experience and vitality. It demands a penetrating insight into the

Control center in the AUTODIN system



user’sneeds. It calls for technical understanding that keeps pace with today’s advanc-
ing knowledge, It requires managerial judgment; the resources, techniques and tenac-
ity that bring a contract in as ordered, as promised.

In short, it takes capability. Western Union Capability. You saw it at work in
the development of the Defense Department’s AUTODIN (Automatic Digital Net-
work). This complex system—the world’s most advanced digital data network, for
which Western Union is the prime engineering contractor and system manager—

proves the point: Western Union has the ingenuity to develop, install and service
communications systems of the highest eapabilities.

That's Western Union for yovu.




Aerospace Development Briefings

The reaction of the almost 4,000 government, military, industry,

AIR FORCE

NOVEMBER, 1965

and educational leaders who attended AFA's Aerospace Development

Briefings in Washington ranged from faverable to enthusiastic. Here

are abstracts of the briefings they heard as each spent at least
two hours of his time in the Sheraton-Park’s mammoth exhibit hall

listening to the briefers . . .

TELLING THE
AEROSPACE STORY

AN AIR FORCE/SPACE DIGEST SPECIAL REPORT

AC Electronics Div., General Motors Corp.

The work that AC Electronics Division of Ceneral Motors is
accomplishing in the field of inertial goidance and navigation
can be ably illustrated in the inertial guidance system supplied
to the Air Force for the Titan III program.

Sinee Titan II1 is inertially guided, when the missile leaves
the launch pad all fight control links with the earth are severed
and the inertial guidance equipment controls the flight of the
vehicle, The inertial measurement unit senses changes in missile
attitude and velocity. The missile guidance computer uses this
data to solve the flight equation and then issues missile steering
signals which are sent to the appropriate engines.

Missile capabilities of the Titan ITI using AC inertial guid-
ance include: direct injection into circular orbit and boost, coast,
and injection into a high-altitude orbit. These capahbilities can
be used for injection of twenty-four-hour synchronous commu-
nications satellites, support of a manned orbital laboratory, and
rendezvous. During flight, the AC guidance system can turn on
ard off the various engines according to the Bight equations for
thrust control; provide steering signals to all engines; maintain
the transtage attitude; perform the depitch maneuver; transfer
orhits: and release payloads. While performing these maneuvers,
in no way is the guidance system dependent on any external
signals.

To date, the AC system has proven its capabilities in four
Titan 11IA and one Titan IIIC Hights.

American Telephone and Telegraph Co.

The coordinated teamwork of the Bell System—a blending
of research and development, manufacturing and installation,
and operations and traffic control—is geared to meet the Sys-
tem’s aim of uninterrupted communications service.

This was the theme of American Telephone and Telegraph
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Company’s presentation, “Countdown to the Seventies,” a pro-
gress report on the Bell System’s operational plan for what it
calls “Continuity of Communications Service.”

Through long-range planning, the Bell System is meeting the
challenges of accelerated growth, damage from natural causes,
and national emeérgency by expanding and reshaping its com-
munications routes and developing new emergency procedures.

The nationwide Bell System communications network is a
combination of regular cables, coaxials, and microwave towers,
and now includes a recently completed hardened coaxial cable
route that spans the continent,

Diversity and avoidance are two important features that are
being built into this network to ensure maximum service con-
tinuity. New auntomatic switching equipment secks alternate
routes during periods of peak usage. A call from Boston to
Atlanta, for example, could be routed by way of San Diego.
Large cities have been bypassed so that a major service inter-
ruption within a city will not affect long-distance traffic.

To aveid collateral damage from an enemy weapon directed
at a nearby target, the const-to-coast hardened cable route has
been designed to withstand nuclear blast short of a direet hit.
Spaced at intervals along this route are buried repeater stations
constructed of heavily reinforced concrete and supplied with
emergency power. Key stations are manned and sopplied with
sufficient food and water to operate buttoned-up and protected
from nuelear fallout for at least three weeks,

Elsewhere in the nation, the Bell System is taking special
steps in construction of buildings to protect personnel and vital
equipment. A building in New York City, for example, has foot-
thick walls of concrete faced with four inches of brick and is
self-contained and self-sustaining.

Because of the diversity of the network, restoration control
offices throughout the country can reroute calls immediately
when a service disruption occurs. Telephone crews are now
trained to put up a new microwave tower in as little as twenty-
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AEROSPACE DEVELOPMENT BRIEFINGS

CONTINUED

planning based on “hover out of ground effect” as a minimum
planning criterion. The CH-4T's ease of deployment, using naval
aircraft carriers, Air Force transports, and its own ferry capa-
hility, with potential air-to-air refueling techniques, were pre-
sented.

The R&D activities covered a wide range of subjects, from
detailed improvements of theoretical methods of predicting heli-
copter-rotor aeronautical environments to broad parametrie
studies of advanced V/STOL aircraft design for future military
requirements.

Rotor-blade development is being furthered, vsing Full-scale
fiberglass blades, which permits: the design of optimum blade
geometry (bwist, cord, camber ) required for greater speeds and
pavioads without increased blade weight and cost.

Other activities are associated with investigation of noise and
vibration and methods to reduce these parameters in V/STOL
aircraft.

Development of composite helicopters and  tilt-wing aircraft
is also under way. These aircraft offer greater speed and range
potential than is presently achieved with conventional helicop-
ters. The keyvnote of these programs is over-all simplification
with increased systems reliability,

Burroughs Corp., Defense and Space Group

The Burroughs briefing traced the steps which were followed
in the evaluation and development of modular information pro-
cessing syvstems. The same process was nsed in the design of
our nation’s new air defense system, the BUIC System, as well
a5 the sutomatic digital relay corrently being  installed for
NORAD at Colorado Springs.

The brichng reviewed the requirements for military informa-
tion svstems which include user responsiveness, growth poten-
tial, reliability, Bexibility, and ability to perform specific jobs.
Various approgches to the solution of the problem were re-
viewed, including the use of specialized functional modules, the
use of multiple computers, the use of master and slave com-
puters with a separate computer to control job assignment, and,
finally, the function-dependent modular computer system. The
latter approach eliminates the need for standby or contral com-
puters and allows the modules themselves to perform all fune-
tions under the direction of an executive scheduling program.
It meets all of the criteria originally outlined for the ideal mili-
tary information system.

Chicago Aerial Industries, Inc.

The mission of tactical aerial reconnaissance is to collect,
evaluate, and disseminate timely and accurate information re-
rarding the capability, disposition, and movement of friendly
and hostile forces day and night, for the feld commander.

To meet the ever-changing patterns of warfare, the modem
reconnaissance aircraft & o multisensor weapon  system  em-
ploving side-looking radar ( SLR), infrared (1R ), and electronic
intelligence (ELINT) semsors in conjunction with: the battle-
proven conventional photography of the aerial cameras. The all-
weather capability of SLR iz somewhat offset by its active
operation and limited resolution of ground detail. IR sensing
systems are passive but limited in all-weather operations and
resolving power. ELINT serves primarily as a correlating sensor
in detecting radar and communications installations.

The acrial camera has inherent qualities of complete passivity
and extremely high resolution of terrain details, together with
the ability to meet all environmental requirements of greatly
increased aircraft speeds and altitudes. The KA-45A camera
developed by Chicago Aerial Industries, with its 1/3000th
second focal-plane shutter, made possible the low-level transonic
Cuban missile site photography in 1962, It is now followed by
the high-speed serial-frame cameras operational in current re-
connaissance aircraft, for both day and night photography with
the CAI electronic flash svstem,

Continental Motors Corp.

Continental's T67-T-1 Twin Turbine Powerplant is the world's
first twin with completely antomatic power-sharing eontrol. This
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outstanding feature allows the twin powerplant to be operated
by one pilot as though it were a single engine. However, each
component engine has its own control, fuel, and lubrication sys-
tems, so there is no limitation on single-engine operation, and
for twin operation the loss of power from one of the engines
causes the power-sharing system to instantly and antomatically
ritise the power on the remaining engine to meet the load de-
mand.

The T67-T-1 military rating is 1,540 shp at a specific fuel
consumption of .58 Ib/hp-hr. Its weight, including all engine-
furnished accessories and the combining gear box, is 519 pounds.

Flight testing of the T67 is under way, with the powerplant
installed in a Bell Model 208 ( UH-1D ) helicopter. Performance
af the TBT powerplant, and particularly the power-sharing sys-
tem, is excellent. Power transfers and starts and stops from
twin- to single-engine power have been made many times in
flight. Power balance between the component engines fs main-
tained automatically to within ten hp by the power-sharing svs-
tem. Additional flight tests are currently being conducted by
the Army Aviation Test Activity.

Control Data Corp.

The Government Systems Division of Control Data Corpo-
ration has developed a new family of microclectronic computers
for aerospace and avionics systems, Packaging and fabrication
have been developed by GSD to produce these microelectromic
computers, combining the unique advantages of integrated cir-
cuits, thin film memories, and multilayer etched wiring.

One computer, the 53500 Engineering Model containing 8,000
twenty-six-bit words of thin film memory, is o general purpose
unit, amnd features the foldout page multilayer board construc-
tion with integrated circuits. This package measures .39 cubic
feet and weighs twenty-eight pounds, including the environ-
mental case and the power supply.

The Advanced 5500 is for Airborne Force Control Applica-
tions, features 12,000 twenty-four-bit words of Non-Destructive
Beadout ({ NDRO) thin film memory, and 4,000 words of De-
structive Readout (DRO) core memory. It operates at an aver-
age instruction speed of three microseconds, and also has fold-
out multilaver boards with integrated circuits, measures 1.1
cubic feet, and weighs forty-five pounds.

A third computer is the Miniature Integrated Cirenit Com-
puter ( MICC), designed with pluggable printed cireuit cards
to provide “Cuick Turnaround,” with maintenance at the field-
installation level. This computer features 8,000 twenty-four-hit
words of core memory, expandable to 32,000 words, weighs
thirty-five pounds, and measures .6 cubic feet. These computers
are designed to meet the requirements of MIL-E-5400.

Douglas Aircraft Co. (DC-9)

The design philosophy for the new Douglas DC-9 was to
produce a dependable, reliable, and economical airplane. When
the design was initiated, it was realized that the challenge of
low maintenance costs must be met. Installation accessibility
and Features which enhance the ability to work on the aircraft
were considered most important, if low maintenance costs and
minimum aircraft down time were to be realized. As an ex-
ample, the engine package and those elements attached to it,
except for the starter duct and the nose cowl, are interchange-
able between right and left. The nose cowl is attached to the
engine with twelve bolts and can be guickly changed. A com-
plete engine change has been accomplished in less than the
design goal of sixty minutes.

This design philosophy is expected to result in the DC-9'
having a mechanical delay rate of less than one percent.

Redundance of function as a means of safety in the event of
component failure was considered together with other factors,
such as dispatch reliability. Exhaustive failure analyses con-
sidered all possible types of failures within the systems and the
related consequences or need for crew action. These failure
analyses, plus maintenance planning and trouble shooting pro-
cedures concurrently developed with the basic design, helped
to shape the final configuration of the DC-8.

(Continued on poge 75)
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who were unable to attend AFA's Aerospace Development
Briefings in Washington’s Sheraton-Park Hotel, September 15-
17, abstracts of these briefings as provided by the companies involved.

By any measure, the briefings were an unqualified success. Almost
4,000 government, military, industry, and educational leaders visited
the industrial display areas. Most spent two hours or more as they
were escorted, in small groups, from briefing to briefing. Government
agencies involved included the Departments of Defense, Air Force,
Navy, and Army, the National Aeronautics and Space Administration,
the Federal Aviation Agency, the Atomie Energy Commission, and
the Civil Aeronautics Board, as well as delegations from the House of
Representatives and the Senate, including kev committee staff rep-
resentatives, and from the National Aeronautics and Space Council of
the White House.

Attendance was audited by a firm of Certified Public Accountants
and some of the statistics are revealing. For example: Total military
attendance was 1,340, including fifty-three generals or admirals, 301
colonels or Navy captains, and 454 lieutenant colonels or commanders.
Officers of allied countries in attendance totaled 122, and educators
added up to 640, representing sixty-one foreign countries and thirty-
six of the fifty states in the US.

Reactions ranged from favorable to enthusiastic. The Navy re-
ported, for example, that Navy personnel in attendance were so in
favor of the program that the few negatives received were not worth
noting. And an Air Force survey showed that 97.6 percent of those
in attendance thought their time well spent and welcomed a repeat
performance.

Thus, AFA’s Aerospace Briefings are firmly established as an annual
event, Next year's dates are September 14, 15, and 16, in Washington,
and again in the Sheraton-Park’s mammoth exhibit hall.—Tue Eprrors

02\3 THESE and the following pages we provide, for those readers

two hours when one s’ damaged and put out of service by a
storm.

The Bell System is constantly improving its nationwide
switching system to provide this continuity. of service.

Battelle Memerial Institute—Columbus Labs

Research and development is pointing the way to achieving
improved levels of readiness, reliability, and maintainability for
today's and tomorrow’s complex aerospace systems, and to do so
at lower cost. The Battelle briefing described R&D in progress at
Battelle-Columbus on (1) improved fuid systems connector fit-
tings, (2) a radinisotope energy-conversion spacepower pack-
age, (3) elastohydrodynamic lubrication studies, (4) drift
failure analysis methods for electronic and electromechanical
components, and (5) studies of the physics of failure of elec-
tronic components,

Featured was a programming language for automatic check-
out equipment ( ACE ). Known as PLACE, it will simplifv the
programming of ACE by replacing machine language coding
with Englizh-like statements. This language is intended to serve
as & common language which can be used by test engineers to
program many different checkout machines. PLACE simplifies
program writing, modification, and documentation, and was de-
veloped for the Air Force Aero Propulsion Laboratory. It con-
tributes to the operational readiness of complex equipment and
WeRpons systems.

Techniques also have been developed which will reduce the
time and cost for implementing PLACE translators. The PLACE
language and these techniques have been demonstrated with the
AN/G]0O-9 checkout machine and will soon be demonstrated,
wsing a computer-controlled checkout system. Previewed at the
briefings was a training manual prepared by Battelle psycholo-
gists, using some of the latest self-instruction technigues, for
wsing PFLACE to program the AN/GJQ-9.
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Beech Aircraft Corp.

Storage of fuel cell reactants and breathing oxvgen at or near
the boiling point of these fluids offers the lightest weight sys-
tem. Storage containers are double-walled, vacuum insulated,
operating at supercritical pressures, thus providing a single-
phase fluid. Tank pressure is maintained by natural hest leak
through the insulation and by periodic operation of electrical
heaters located within the tank. Minimum fow rate require-
ments are satished by natural heat leak. Demands for higher
flow rates are accommodated by actuation of tank heaters, Tank
pressure is monitored by a pressure transducer. This signal is
fed to o pressure switch, "

The pressure switch energizes electrieal heaters when mini-
mum tank operating pressure is approached and disengages the
heaters when maximum operating pressure is approached. Ther-
mal equilibration is accomplished through actuation of motor
fan combinations which ensure even distribution of the heat
within the tank and thus prevent any sudden pressure drop.
Capacity and mission life for MOL tanks are considerably greater
than present applications; therefore, for MOL tanks, special con-
sideration must be given to material compatibility, efficient in-
sulation, and adequate control devices for suecessful operation.

Boeing Co.

The Boeing Company bricfings were conducted by the com-
pany’s Vertol Division. Specific details on one of its two current
production helicopters, associated research and development
projects, and advanced V/STOL aircralt design were the sub-
jects presented,

The CH-4T production helicopter portion of the hricfings was
concerned with inherent tactical advantages of this heavy lift,
water/land operational helicopter, with emphasis on mission

(Continued on following page)




Which counts more: the sum or the parts?

A successful space mission requires the focusing of many viewpoints. One
man sees the capsule as dead weight to be accelerated. Others view it as
a problem in control, stress, thermodynamics, life support. Each view is
correct; none is complete in itself.

At United Technology Center, we specialize in propulsion. Solids, liquids,
hybrids, ranging from powerful boosters to tiny, variable-thrust motors for
landing or docking. Just as important, our capabilities include a deep
identification with the total mission, not just our part of it

Put another way, we're team players—from the first word of the contract
all the way to the final touchdown.

@_ffﬁ United Technology Center mwmgmcmm.,

ASSOCIATE PRIME CONTRACTOR FOR THE AIR FORCE'S TITAN Ill PROGRAM.




THE 7: POUND
JUNGLE KILLER

Our miniature jungle radio is a tiger. Kills jungle absorp-
tion because it's “skip wave.” The signal leaps over heavy
foliage to the ionosphere. Can be read 5 by 5 from a few

yards to well over 500 miles.

The unique portable unit was developed by Delco Radio
in cooperation with the United States Army Limited War
Laboratory. It is compact, lightweight. Only 7.5 Ibs., of
which 2.5 Ibs. is the mercury battery.

Our specialty is solving any tricky radio problems you
may have in lightweight, portable communications. And
we have the production ability to deliver on time. Just
phone or write Delco Radio, Military Requirements De-

partment, Kokomo, Indiana. Bflco RADIO @

DIVISION OF CINIRAL ROTOSE WOEDMG, (NDIANA
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Douglas Aircraft Co. (Missiles & Space)

Douglas has undertaken a comprehensive program to inves-
tigate various atmospheric compositions consisting of mixtures
of nitrogen/oxygen and helium/oxygen at 5, 7, and 10 psia,
with oxygen at 3.5 psia partial pressure.

Integrated subsystems for advanced spacecraft were tested in
a manned space cabin simulator, Spaceflight conditions are
closely approximated in this double-walled, 4,000-cubic-foot
laboratory. To date, sixty-two days of testing have been run
with four-man crews.

An earth surveillance, approach, and rendezvous simuolator
was especially built by Douoglas to determine the effects on
human proficiency, if any, of the space cabin atmosphere and
pressure,

A comfort simulator was used in tradeolf studies of helium/!
oxygen and nitrogen/oxygen, with results indicating that sub-
jects were comfortable at higher cabin temperatures when
helium was used as a diluent.

A Sorption Bed—a test facility that duplicates a closed-loop
space cabin atmosphere—was used to evaluate different sorp-
tion processes and materials to remove carbon dinxide from the
cabin atmosphere.

The Fortran G-188, & Douglas-developed computer program,
simulates spaceflight conditions. It synthesizes any environmen-
tal-control and life-support subsystem and evaluates it against
the man interface, Size, weight, armangement, and performance
of components are computed and fterated to improve the pro-
gram and finalize design,

Dow Chemical Co.

The chemical industry is continually faced with problems
associated with exposure to many chemicals. These occur in
manufacturing and use, presenting a health hazard if detection
and control methods are not used.

As an outgrowth of environmental health work in The Dow
Chemical Company, a research team was formed. Volunteers
were exposed to various chemicals under controlled conditions,
andd physiological data on their effects and analytical data on
their concentrations in blood, urine, and breath were obtained.

Breath analysis, using infrared spectroscopy and gas chroma-
tography, proved to be a rapid, simple, highly sensitive method
for detecting a wide range of exposures. Infrared is superior at
identification and gas chromatography for sensitivity.

Breath analysis has potential use whenever people are con-
fined in an area with its own air system. Environments in the
aerospace industry, where this technique may be used, include
space capsules, missile silos, underground command centers, air-
raid shelters, high-altitade aircraft, and white rooms, Analysis
af breath of personnel operating in these environments could:

& Indicate exposure to toxic materials, even when no longer
present.,

& Indicate inadequate air-purifying equipment.

& Identify defective refrigerating or other equipment.

® Serve as a backup for other monitoring systems,

o Aid in diagnosing exposures to toxic materials,

Electronic Communications, Inc.

Two characteristics are essential in strategic command and
control: (1) a survivable environment for a decision-making
authority, who has adequate data at hand to emsure contral of
the weapons at his disposal, and (2) a survivable communiea-
tions system.

The Airborne Command Post of the Strategic Afr Command
meets both these requirements. A command post aircraft with
a command staff embarked is continually aloft. ready to assume
direction of the SAC force in the event that ground commuand
posts are lost,

SACs AN/ARC-89(V) communications system, for which
Electronic Communications, Inc., is prime contractor and sys-
tem integrator, is a survivable, highly sophisticated UHF svstem
with 1-kw. transmitters, solid-state multiplexer sets, and auto-
matic electronic switching. Relay aireraft extend the line-of-
sight communication potential to the desired geographic cover-
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age. The system has completed nearly five years of operation.

For subsequent command and control programs, ECI is now
producing transmitter/receiver sets which are all solid-state up
to the final power amplification stages. These will ensure the
highest reliability, while achieving significant savings in size
and weight. Radio sets incorporating these features and offering
a seventy-five percent module commeonality are in production
for the Air Foree, Navy, Army, and Marine Corps.

Electronic Specialty Co.

“Miss Better-Hall,” a magical effect featuring the top half
of a woman, was used to dramatize two important new systems
developed by Electronic Specialty Co. of Los Angeles: elee-
tronie reconnaissance and data acquisition (DATU).

The highly accurate electronic reconnaissance system utilizes
a patented ultra-fast phase-measuring technique and wide-open
{broad-band ) receiver to obtain complete measurement of ele-
vation and azimuth angle, frequency, pulse repetition rate, and
pulse width. With the addition of an airborne computer, this
system could make available a one-mission recon-strike capa-
bility for the first time, since enemy radars could be located
and identified in minutes, eliminating the usual requirement for
lengthy ground data processing. The lightweight system, which
simultaneously handles even the most sophisticated radars, such
as frequency agility and variable-pulse repetition frequency
{prf), has successfully passed Air Force flight testing for vir-
tually every parameter, including accuracy.

The ES data acquisition system has two distinctive features.
First, the sensors are strung along the same line and inter-
rogated individually by a coded pulse train, instead of having
a separate pair of wires for each sensor as in conventional sys-
tems, Second, for each parameter to be observed, safe limits
are determined and set into the sensor. Each reading is auto-
matically compared to the limits; safe readings are ignored; and
only out-of-spec readings are recorded, fashed to the pilot, etc.
It has been estimated that this approach could cut the down
times of our afrcraft in half. The svstem makes possible sim-
plified test installations, improved records, greater reliability,
;fll]{immus!y verified calibration, and reduced maintenance

ills.

General Dynamics Corp.

The General Dynamics briefing consisted of a flight-test re-
port on the F-111A tactical fighter and Charger close-support
aircraft and a demonstration of the F-111's avionics acrospace
ground equipment,

First flight of the F-111A variable-sweep-wing fighter was on
December 21, 1964, As of September 17, 1965, six F-111s on
157 flights had accumulated 215 hours in the air. OF these, nine
hours and nineteen minutes have been supersonie,

During these Hights, 3,000-foot takeoffs and 2,000-foot land-
ings have been routine. Reliable operation of the basic airplane
systems is being demonstrated daily. Hydreaulie, electrical, flight
control, environmental control, and other systems have been
operating almost fault-free,

The F-111% variable-sweep wings have functioned perfectly
in every instance. Airplane handling and response have been
excellent at all sweep angles. In full sweep, the aircraft has
flown in excess of Mach 2 on several oceasions and has demon-
strated excellent ride qualities in response to gust loads and
turbulence,

The lightweight, twin-turboprop Charger emplovs deflocted
slipstream to provide maximum lift in STOL modes. Charger
has been flying since November 1964, As of mid-September, it
had made 161 flights for a total of 157 hours, fortv-six minutes
in the air. The plane has made more than 120 STOL landings
and takeoffs.

With a 1,200-pound payload, Charger can take off in less
than 230 feet and clear a fty-foot obstacle in 560 feet. Its ver-
sitile design suits it to surveillance, escort, laison, evacuation,
logistics, and closessupport missions.

In recent simulated operational flights over mountain terrain,
Charger has flown thirty-five feet from the mountainside in wind

{(Continued on following page)
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gusts up to twenty-five knots, Stability and control were con-
sistent with the best handling characteristics of aircraft now in
service,

A successful ten-hour NASA evaluation of Charger’s STOL
capahilities has also recently been completed.

General Electric Co. (V/5TOL Propulsion)

No one V/STOL propulsion system can satisfy all missions
and applications. For this reason, literally dozens of V/STOL
propulsion systems and aircraft are currently being developed
and tested worldwide.

Five broad applications are currently being pursued: heavy
lift erane, combat support transport, rotary wing/compounds,
subsonic surveillance/strike, and supersonic tactical fighter.

General Electric has propulsion applications to mect specifie
requirements in all five of the above areas; the T35, T64, and
I85 engines are all available in production versions; several
types of lift and lift/croise fans are in flight test and wind-
tunnel stages of development; the GE1 “building-block” sys-
tems are under development; and a direct-lift demonstrator
vehicle is currently underzoing testing,

Applications using the T58 engine include the triservice (Bell)
X-23A V/STOL; the Army {Kaman) UH-2 and (Piasecki)
16H-1A compound rotorcraft; and eleven other conventional
and experimental helicopters, including three helicopters for
commercial airlines,

TG4 applications include the triservice { Vought-Hiller-Byan )
V/STOL XC-142A, the Army [de Havilland) CV-TA STOL
transport, the Army (Hughes) XV-8A Hot Cyele, and the Marine
Cuorps (Sikorsky) CH-33A heavy assault helicopter. In addition,
the T84 has been selected to power the Army's new escort com-
pound rotorcraft, the Advanced Aerial Fire Support System
{ AAFSS).

The third production General Electric V/STOL engine is a
derivative of the J85 afterburning engine, Twin J85s power the
Army [BRyan-GE ) XV-5A, the NASA (Bell) X-14, and a single
J85 avgments the Kaman Army UH-2 compound rotorcraft. In
addition, the Lockheed-California Company is testing a VTOL
“bedstead” which uses six J85s as direct lift engines.

The GE1 approach involves the use of one gas generator as
the heart of a family of advanced propulsion systems. Compo-
nents—turbofans, thrust vectoring devices, ete.—are added to
pravide specific performance and configurations tailored to spe-
cific aircraft designs and missions, An sugmented, vectored tur-
bafan for use as a lift/eruise engine; a turboprop configuration
for transport missions; a turboshaft application for high-weight
class rotorcraft; a nonaugmented vectored turbojet or turbofan
engine, which can be coupled with direet lift devices; a GEL/
lift fan propulsion svstem; and a lift fan-cruise fan arrangement
for transport applications can all be derived from the common
GE] gas generators. The GEL offers thrust versatility spanning
a range of almost six times the basic gas generator thrust.

General Electric is currently working under military contracts
to develop components and technology applicable to Future
direct lift engines. Technology from these programs is being
considered against future V/STOL requirements, especially in
the design of high-performance fighter aireraft. Reduction of
over-all engine size and weight, increased performance, simpli-
fied maintenance and controls—these are among the direct lift
ohijectives.

With V/STOL propulsion and airframe development being
pursuéd on many fronts, the next step will be true operational
testing under actual or simulated environments.

General Electric Co. (Flight Propulsion)

The takeolf thrust of General Electric engines has grown from
the early J79 at 14,800 pounds in 1953, to the J83 in the 30,000-
pound thrust class in 1957, to the GE4/]75 in the 50,000-pound
thrust class in 1965,

The ]79 incorporated several design breakthroughs, including
a variable-area ejector nozzle, 17-stage, single-spool compressor
with variable stators. The newest addition to the 179 turbajet
family, the ]79-10/-17, produces 17,900 pounds of takeoff thrust.

76

It features a guided-expansion exhaust nozzle for improved fuel
consumption and Mach 2 performance. At Mach 2, the J79-
10/-17 produces 2,000 pounds more thrust than the J79-8/-15,
which now powers the McDonnell F-4 Phantom 11,

To meet the Mach 3-plus requirements, General Electric’s
193 turbojct combines proven advanced concepts of J79 variable
stator compressor and simple three-main-bearing design with
sigmificant technologmical breakthroughs in design and in the use
of high-temperature lightweight materials.

Specialized cooling techniques were developaed in 193 design,
including  convection cooling of turbine blades, engine-case
cooling by inlet-duct boundary-layer bleed air, and insulation
of controls and accessories in a lightweight honeycomb pod.
The unique convergent-divergent exhaust nozzle design of the
193 ensures high efficiency for acceleration throngh its wide
range of Mach levels.

The design, development, and Right-test experience of the
193 program are already being applied to General Electric's
GE4/)5 augmented turbojet for the supersonic transport. To
meet the specific economic and operational requirements of the
55T, the GE4/]5 also incorporates further advancements in de-
sign bevond the J93. Comprehensive design and  companent
testing is now under way, with full-scale engine testing planned
during 1966,

Grumman Aircraft Engineering Corp.

One Grumman E-2A Hawkeye can monitor all the air traffic
between Boston, Mass, and Washington, D. C., including all
traffic into and out of metropolitan New York airports.

This statement gives some indication of the command and
contral capability of the E-2A Hawkeye, developed for Fleet
Air Defense as an airborne carly warning and control system for
pperation as a complement to the Naval Tactical Data System
(NTDS). In development at Grumman since 1957, E-2As have
been in the Fleet inventory for about two vears. Forby-two sys-
tems have been delivered to date.

: 'l'h‘c E-2A is an existing, operational system offering the bene-
t= of :

# Built-in compatibility with NTDS, and just the addition of
some existing communications equipment gives it true triservice
compatibility.

o An immediately applicable semiautomated AEWE&EC svs-
tem.

& Can control radar and beacon tracks simultaneously,

o A self-contained mobile/airborne system, operating self-
sulficiently and interchangeably, ground-based or airborne.

e Take off at takeoff gross weight over a ffty-foot obstacle
in less than 2,500 feet.

o A system which already has integrated the best detection
tracking svstem and will accept the APS-111 into the same sys-
tem when development at Grumman is completed.

The E-2A can remain on station at high altitude to provide
early detection of low-flving attackers, as well as controlling
the interception and destruction of those attackers. High alti-
tude  provides most  effective  detection but  increases  area
affected by surface retum. E-2A has a very effective AMTI
{ Airborne Moving Target Indicator ) for canceling sea clutter
and allowing detection and tracking in the clutter area.

Communication of the inherent large volume of command and
processed  display information is handled by voice and digital
data link to controlled aircraft and to NTDS, MTDS, or any
additional airborme or mround-based installations equipped with
eepeater indicators for real-time situation evaloation. The dis-
play in the E-2A and the repeater installations, even more than
1,000 miles away, can be shown motionless above a selected
geographical point. The ground-stabilized capability, teamed
with the inertial and doppler navigation system, provide an
aveuracy of control capahility superior to any existing airborne
early warning and control system.

Information on the E-2A, including the recent TAC Evalua-
tion, can be provided by Mr. Francis X. Crane, Business Devel-
apment  Department, Gromman Aireraft Engineering Corp,,
Bethpage, M. Y.. telephone: 516 LR-5-3441,

{Continued on page 79}
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Who's zeroed in on air-launch weapons
requirements—for today and tomorrow?

With vast numbers of qualified Falcon and
Bullpup motors in Air Force and Navy inven-
tories, Thiokol is the nation's largest pro-
ducer of air-launch systems—setting the
pace for versatile, reliable propulsion,

No other contractor has equivalent air-launch
experience in solid and liquid propellants,
and air-augmented technology—backed up by
a 99 per cent reliability record.

Thiokol is now producing proven systems
with temperature and environment ranges far
beyond existing air-launch rocket hardware.
Important programs to advance the state of
the art are being conducted in new propel-
lants, structural materials, and components.

At Thiokol, tomorrow's air-launch propulsion
is now being developed, just as today's re-
quirements were met in times past.

Interesting positions in sir-lanch propulfsion development
and gther sdvanced lgoid rocker applicatians are available
&t Thigkel"s Reactran Motors Division o Demalle. New
Jersey. For fartber infarmation, wiite te Mr. R Si&-ﬁ”ﬂﬂ
.T":f:'*m' Aerosopce Center, 3340 Airpert Read, Ogd
Ursh, An equal opportonity employsr,

Aw/éoé'

CHEMICAL CORPORATION
Aerospace Center; Ogden, Utah
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FIELD
TEAMS

the first
ol them all
were Dynaleciron
lield (eams,
and (e best
are Still
Dynaleciron’s

Dynalectron Corporation is first in
field teams for two reasons, both
wrapped up in one sentence: Dwyna-
lectron developed and pioneered the
field team concept in 1951, and nobody
has caught up with Dynalectron since
then. Dynalectron field reams are
working everywhere in the free world,
on any day you care to name . . . In
Vier Nam, today; for example . . .
repairing, maintaining, modernizing,
and overhauling aircraft, helicopters,
missiles and rockets, space vehicles, or
any other aerospace device vet devel-
oped or to be developed,

A Dynalectron ficld team in Fiet Nam,
aworking on kelicopters mecded for today's
operalions.

What is a field team?

A ready force of expert, fully-equipped,
highly-trained technicians and me-
chanics, unequalled in all aspects of
overhaul, maintenance, maodification,
retrofit, modernization . . . of any air-
craft or missile . . . one man or more
than 500, quickly sent to any on-site
location in the free world.

Dynaleciron pioneered It

No other organization can come any-
where near matching the experience,
the capabilities, and the provable per-
formance of Dvnalectron field teams,
anywhere in the world today. This
means fast reaction, absolutely out-
standing work, low cost . . . because
Dynalectron stamps out “re-work."”

Dynalectron field teams, like fixed-base
creacs, put  maximum  cost-effectivencss

first, cencenivatle on lone downtime, stamp
out “rework”

A stateside field team from Dynalectron in
a customer's ezvn hangar location,

Unfimited capabilities

All capabilities, from PARC and
IRAN to modifications involving the
most advanced fire control or ECM
weapons systems, are present in Dyna-
lectron. 1ts field team capacity em-
braces as many aircraft, helicopters,
missiles, or space vehicles as are nec-
essary to meet Your requirements.

Maximum cos! eflectiveness

This is the best reason for field teams,
though there are many other good ones.
They go where the aircraft or missiles
are, and that medans less downtime, in-
creased operational use. This appeals to
Dynalectron customers, as it should to

anybody.

Oualified engineers and technicians in-
vited to submit resumes in confidence,
An equal opportunity employer.

DYNALECTRON
CORPORATION
2233 Wisconsin Avenue, N.W.
Washington, D.C., 20007

AEROSPACE OPERATIONS DIVISION CHEYENNE

DIVISION - INSTRUMENT & ELECTRONICS DIVISION -
LAND-AIR DIVISION - MATTERM DIVISION - PACIFIC
DIVISION - PARADYN DIVISION « HYDROCARBON RE-

SEARCH, IMC. + AIR CARRIER SEAVICE CORPORATION
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Hamilten Standard Div., United Aircraft Corp.

Over the past five years Hamilton Standard has been con-
ducting an extensive program on major propeller developments,
aimed principally at meeting the stringent requirements of the
next generation of subsonic V/STOL aircraft. The objective of
this program was to develop a “new look”™ family of propellers
with significant improvements in lower specific weight, higher
specific performance, improved operational reliability, and im-
proved structural integrity.

These objectives have been embodied in three mdically new
propeller developments: the Bberglass-shell, steel-spar blade;
integral gearbox propeller; and variable-camber propeller. The
first two programs cater primarily to weight redvction, and it
has been demonstrated that the combination of the two provide
a weight savings of thirty-five to forty-five percent compared to
previous propellers. The vardable-camber propeller represents a
significant breakthrough in a long-standing problem in off-design
propeller performance, In a manner analogous to the use of
flaps om wings, the variable-camber propeller has been shown
to provide as much as thirty to forty percent improvement in
thrist under off-design conditions.

In addition, these new propellers have been designed to offer
a new level of improved structural integrity, operational reli-
ability, and feld maintainability.

Each of these new propeller types has successfully completed
full-scale prototype hardware development and two of these—
the fiberglass blade and the integml gearbox—have been in
flight status on the triservice XC-142A for approximately one
vear and will soon be in flight test on the X-22A aircraft. The
varinble-camber propeller is scheduled to begin Hight test in
early 1966,

This “new look™ family of propellers offers remarkable mis-
sion pains for several classes of advanced subsenic aircraft. For
example, there is a potential gain of over 100 percent in pay-
load-range for a second-generation V/STOL transport. Other
types that counld profit significantly are low-level attack and
long-endurance picket-line aircraft,

IBM Corp., Federal Systems Div.

The IBM Federal Systems Division spokesmen, within a
theater-like enclosure at the Air Force Association meeting,
utilized a unigque multiple-slide projector presentation to de-
scribe how a new IBM computer concept can solve the logis-
tics, flexibility, and cost problems associated with today’s special-
purpose asrospace computers.

The new family concept of aevospace computers, called Sys-
tem/4 Pi, features: common architecture, standard data flows,
and modularity. Further, processor programs—the software that
controls the guidance navigation and other data-processing tasks
—could be developed and tested on an IBM System/360 and
then wsed directly on these operational computers.  Altération
for growth is easily effected without extensive reprogramming,
retraining, and additional parts provisioning.

The largest member of this family concept is planned to have
a speed 100 times greater and a memory capacity over 1,000
times larger than its smallest counterpart. Programs developed
for one maching will run directly on larger systems, without re-
programming. The demonstration showed how these features
could meet the varied requirements of guided missiles, aireraft,
spacecraft, or even the large-scale computing requirements of
space stations,

IBM System./4 Pi is & new family concept of digital computers
for aerospace applications backed by an extensive IBM devel-
opment program. Based on the IBM Syitem/360 commercial
data-processing concept, it is being bid for 1966 delivery.

LTV Aerospace Corp.

The A-TA Corsair II attack bomber, now fying at Dallas,
can carry more ordnance further with one engine than the
Warld War II B-17 could with four. It has a 20,000-pound fuel .
capacity, internal and extermal, and could Hy from Newfound-
land to Rome on intermnal fuel alone.

Eight weapons-carrying wing and fuselage stations permit
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the A-TA to carry almost everything in the conventional arsénal.
It could be equipped with a short afterbumner engine, which
would decrease takeoff distance with higher payloads and with
little decrease in radius capability.

The XC-142A triservice V/S5TOL assault transport, with
nearly 200 test fights in four aircraft to its credit, gives armed
services helicopter takeoff and landing capabilities with 430-
mph forward speeds. Two of the aireraft are being Hown by
military pilots at Edwards AFB, Calil. The tilt-wing plane has
a design gross weight of 37,5300 pounds and will transport
thirtv-two fully equipped troops on o radivs of action mission
of 200 nautical miles. It has a ferry range of nearly 3,000 miles.
A score of pilots have successfully accomplished hover, conver-
siom, and reconversion maneuvers, which are described as un-
complicated because of the excellent handling and flying
rpunlitios.

In 1966, as part of experiment D-12, an astronaut will leave
the Gemini capsule and operate in space using the USAF Astro-
naut Maneuvering Unit (AMU), a compact back-pack device
which converls an astronaut in a pressure suit into a one-man
space vehicle,

The AMU, developed by LTV, contains its own propulsion,
life support, automatic stabilization, communication, and power
systems, with redundancy in all eritical areas, The Gemini ex-
periment will mark an initial step toward anticipated uses such
as assembly and servicing of spacecraft and space stations,
vehicle-to-vehicle transfer, cargo handling and docking assis-
tance, maintenance, rescue, and performance of numeroos other
operations which will contribute importantly to advancing the
nation’s space efforts. An unmanned, radio-controlled Remote
Maneuvering Unit (RMU) also is under development by LTV,

Litten Industries, Data Systems Div.

Litton Industries” Data Systems Division of Van Nuys, Calif.,
introduced its latest family of microelectronic computers, desig-
nated the L-300 and L-3000 series, at the Aerospace Briefings.

The first prototype in the family, the L-304 General Purpose
Computer, was put through its first public demonstration at the
Briefings. It is the smallest and lightest computer to offer mili-
tarized real-time data processing with multiple program and
multiple computer capability.

While the L-304 is organized as a general purpose computer,
it includes special features that make it effective in real-time
command and control and intelligence data processing.

The unit demonstrated weighs only thity-four pounds, in-
cluding the power supply, and s contained in a rugped case
measuring .3 cubie feet—about the size of two cigar boxes. It
containg: 4,096 thirty-two-bit words of memory. The package
enables a selection of plug-in drawers including memory, arith-
metic and control, input-output, and power supply.

The design of L-304 is unique in that it can be psed effi-
ciently for a wide range of applications. Its memory s expand-
able to 32,000 thirty-two-bit words and, with the addition of
memory extension logic, it can be increased to 131,072 thirty-
two-hit words.

Computational capability also is expandable through a mul-
tiple computer configuration. Each computer can communicate
with up to sixteen memory modules at 8,192 words each, and
each module can communicate with up to four computers,

Head-write cyele time is 1.8 microseconds for a memory com-
posed of 4,006-waord modules or 1.8 microseconds for o memory
composed of 8,192-ward modules.

Lockheed-California Co. (Composite Aircraft)

A composite aireraft that changes in flight from a compound
helicopter into a high-speed, Bxed-wing plane is under study at
the Lockheed-California Co.

This aircraft combines helicopter rotor blades with the fixed
wings and forward-thrust jet engines of the conventional plane.
After a vertical takeoff, the composite aireraft will be able to
stop its rotor blades, fold them back, stow the stacked “pack™
in the fuselage top, and fy en as a fixed-wing plane.

The study aircralt would transition at approximately 160 mph.

(Continued on follmeing pape)
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1his stored-rotor vehicle could reach speeds of more than 500
mph. Featuring the Lockheed rigid-rotor system, it would pro-
vide the Air Force with a quick-response craft capable of per-
forming a great variety of missions,

Upan completion of whirl-tower tests, now under way, a full-
scale stopped and folded roter aircraft system, designed and
built by Lockheed, will be “Hown™ in the NASA-Ames wind
tunnel later this year.

Lockheod progress in rotary-wing aircraft development stems
from the success of its rigid-rotor system. The concept was
proved in a Lockheed research helicopter which first Hew in
1959. Achievements of this program led to the rigid-rotor XH-
51A helicopters, built under a joint Army-Navy contract. The
compound version of the XH-51A, which has reached 272 mph,
is the world's fastest rotorcraft. Now being Hight-tested for FAA
certification is the new Lockheed rigid-rotor helicopter, the five-
place Model 256,

Lockheed-California Co. (CL-981)

The CL-981 is one configuration resulting from a series of
advanced design studies directed at providing near-term  air-
superiority derivatives of the Starfighter. This version incorpo-
rites a more powerful engine, increased wing area, fuselage
strakes, and a retractable canard which combine to increase the
nir}—ﬁghu‘ng potential and expand the present performance en-
velope.

It is intended to meet the interim need for a Gghter-bomber
that will strengthen the air-superiority capability of free world
Air Forces during the latter part of this decade,

It retains the internal 20-mm. Vulean cannon and missile op-
tions for air-to-air combat as well as the ability to deliver a
wide variety of conventional air-to-ground ordnance.

The canard surfaces, mounted behind the canopy at the top
of the fuselage, automatically extend above speeds of Mach 1
to improve acceleration throughout the supersonic envelope.
A longitudinal strake on each side of the lower aft fuselage
improves supersonic stability well beyond Mach 2.

The design radivs on a high-low-high mission, carrying tip
tanks and five M-117 bombs, is 500 nautical miles. The design
unrefueled ferry range with military specification reserve fuel
allowanees §s 2,050 nautical miles. With boom-type, in-flight
refueling, the range is limited only by the pilots endurance.

Lockheed-Georgia Ce.

Lockheed-Georgia is proud of the contributions which have
been and are being made by the Air Force with its two famed
airlifters, the C-130 Hercules and the new fast fanjet C-141
StarLifter.

In the service of virtually every major Air Force command,
the C-130 is used as a weather bird, missile launcher, satellite-
recovery vehicle, aerial photography platform, assault transport,
strategic airlifter, and for various special missions. Additionally,
it serves in the Navy for fleet support and, with skis, supplies
our South Pole scientific effort. Equipped with fuselage tunk
and refueling pods, the Marine Corps employs the C-130 as an
aerial tanker. The Coast Guard, too, uses the C-130 for search
and rescue, and the Hercules proudly flies the flags of twelve
other nations. More than 800 C-130: have flown over two mil-
lion hours and compiled an outstanding performance record.

The twenty-ninth version of the Hercules, the HC-130H, de-
signed expressly for the Air Rescue Service, is a vastly improved
search and rescue system with an aerial recovery capability to
pick up men and matesials from areas too distant for helicopters
and too small for landings. It becomes operational late this
vear. Version thirty, the C-130K for the United Kingdom, is
now going into production, and the thirty-first, designed for
consideration by the Air Force, is the advanced assault Hercules.
It is capable of landing and taking off in little more than 1,000
feet and delivering ten-ton payloads on felds laced with ten-
inch bumps, stumps, rocks, holes, and gullies.

The fanjet C-141 StarLifter entered operational service at
Travis AFB this past April. It is now carrying a large portion
of the Pacific military aidift workload, including air evacuation
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of casualties. Even now, while Bight testing is still going on, the
Military Air Transport Service is programming its StarLifters
for eight hours daily.

The C-141 can carry nonstop almost 70,000 pounds of cargo
transatlantic. It has also parachuted its 70,000 pounds of cargo
for a new world airdrop record. In addition to its long-range,
heavy-payload capability, the C-141 can carry a substantial pay-
load into and out of landing strips as short as 3,000 feet.

The C-141" future is not only in airlift. It is ideally snited
for many other applications, like the Airborne Warning and
Control System. Present conceptual studies for TAC and ADC
have shown that substantial surveillance, command and control,
and battle management capability can be provided on board
the C-141 using existing or near state-of-the-art electronics
equipment.

Already established is the feasibility of giving the C-141 a
high flatation gear which would give it the battle theater capa-
bility which is planned for the C-53A. Readily within reach is
an extended range version able to carry over 50,000 pounds
5,000 nautical miles. Also in reach is a tanker with short-field
capahility and which, if coupled with a high flotation gear,
could easily service both SAC and TAC from widely dispersed,
substandard airfields.

Not part of the immediate airlift story, but part of aviation’s
future, Is V/STOL. We at Lockheed-Georgia today are ex-
ploring every avenue of this new frontier with one successful
evaluation V/STOL airplane, the XV-4A Hummingbird, already
to our credit and with much futore activity slated for the de-
velopment of what is often referred to as the V/STOL replace-
ment for the C-130, due out in the early 1970s.

Lockheed Missiles & Space Co.

The Agena ascent vehicle and satellite was first launched by
a Thor booster in February 1859. During the intervening six
nnid one-half wears, it has flown over 175 times with both the
Thor and Atlas as first-stage boosters. The frst Agena was con-
ceived by the Air Force as a combined upper stage and orbital
satellite, and since that time the great majority of missions have
used this dual capability.

The Agena is the most-used and the most reliable operational
space vehicle in the US inventory. Agena uses storable-liquid
hypergolic propellants. It has a single restartable 16.000-pound
thrust main engine with a 45 to 1 expansion ratio. The standard
version of the Bell 8096 engine is capable of two starts, while
the optional version, used with the Gemini Target Vehicle, is
not limited in the number of starts.

The majority of all Agena missions flown utilize the vehicle
as a satellite in earth orbits of extended duration. Such missions
may require extensive in-space maneuvering, invelving widely
varving demands for power, command and control functions,
and communications,

For these reasons, and to permit maximum economy and flex-
ihility, the Agena is manufactured in a basic, standardized ver-
siom, The using programs then select from a large assortment
of optional kits and equipment those features that meet their
specialized requirements.

With only minor kit changes the same standard Agena can
he hoosted by anv of the larger Air Force boosters, including all
versions of Thor, Atlas, and Titan. This selection of boost vehicles
permits Agena to economically launch payleads ranging in
weight from less than 1,000 pounds to over 25,000 pounds.

Agena is contimuously in a process of evolution, permitting it
not only to remain current with the state of the art but to con-
stantly extend its capabilities. A few of the more significant
planned changes are worth mentioning. Now under study is a
proposal to use storable nitrogen tetroxide and aerozine-50
propellants. This change will give a substantial increase in pay-
load capability and will strengthen the time the Agena may be
stored on the pad with propellants loaded.

A second proposal under study will allow the secondary pro-
pulsion system to draw propellants from the main tank. This
will, with the restartable main engine, increase the versatility
relutive to in-space mancuvers, permitting velocity changes of

(Continued on page 83)
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deep.

Our work in anti-submarine warfare has taught
us some things: How to work on a whole systems
problem and help solve it.

How to work on the operational level to come

s to real problems.

That simplicity of design is the key to relia-
bility, omy, and successful operation the
first time out,

That a company must be deep at all levels of

its' operation; science, engineering, technology,
production.

We think that these same principles of opera-
tion can be applied to any facet of our special
field—avionics sub-systems for warfare. And
we're proving it. Where subs are a problem and
where they aren’t.

Loral Electronic Systems L




PRESSURE ALTITUDE

|- STANDARD

TEMPERATURE

FIFTY NAUTICAL MILE RADIUS MiS5I0N
PLUS 10% RESERVE FUEL ™

High terrain may be the eptimum for line-
of-sight communications links, but it
poses tough transpertation for men and
equipment,

And here's where the CH-4TA Chinook
will prove itself invaluable forthe USAF's
Tactical Air Control System, key to joint
Air Force & Army coordinated opera-
tions. This versatile helicopter, with its
remarkable hover capability, can exter-
nally lift radar and communication sys-
tems, supplies and ancillary equipment
with the systems personnel in the cabin,
Other migsions in the Tactical Air Control
System such as the deployment of
vehicles, equipment and personnel of

Take to the hills...and hover

the Forward Air Contral Parlies can be
totally carried internally. All can be ac-
complished in a minimum of time and
with a8 minimum of landing site
preparation.

Part of this is due to the tandem-rotor
configuration which develops high [ift
and exceptional balance and stability. It
gives the Chinook the ability to hover
out of ground effect at a 6,000 foot alti-
tude in temperatures of 95 F; lift an ex-
ternal load of 8,200 pounds: take it on a
50 nautical mile mission and return io
base. On missions to low-lying savan-
nahs it can perform even better, carrying
up to 17,850 pounds external payload for

the same 50 nautical mile range.
The CH-47A Chincok is in volume pro-
duction and as a result of extensive field
operations and testing was designated
by the Dept. of Defense as “Standard"
equipment. It is the product of creative
engineering and forward-thinking weap-
ons system management of the Boeing
Company.

BOEING

VERTOL DIVISION
HORTON, PENNSYLVANIA
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from a few feet per second to many thousands of feet per
second.

We at Lockheed are proud of the Agena, and it is gratifying
to be a member of the USAF team exploring and using space.

McDonnell Aircraft Corp.

ASSET was an advanced technology program designed to
investigate the little-explored area of lifting reentry or the en-
vironmental effects of hypersonic flight in the atmosphere,
Under contract to the Air Force’s Research and Technology
Division, McDonnell flew six ASSET wehicles in less than four
years.

The maneuver capability required for precise touchdown con-
trol in retuming from orbit is inherent in the lifting or glide
concept of reentry. ASSET was conceived to better define the
actual environment of reentry. It was designed to provide for
correlation of flight-to-ground test results. The prime ohjective
wis to obtain data. Major experiment categories were the aero-
mechanic disciplines and communications.

Two types of ASSET wehicles were built—four aerothermo-
dynamie structural (ASV) and two aerothermoelastic (AEV)
vehicles,

The ASV vehicles were designed to measure temperatures
and pressures and evaluate performance of high-temperature
materials and structural concepts. The AEV vehicle, in addition,
measured the structural dynamie response of the vehicle to the
environment.

The ASSET wvehicles could well be called fiying materals
laboratories. A basic problem to be overcome is the tremendous
heat generated during hypersonic flight. The method of heat
rejection used for ASSET was reradiation into space. This re-
quired the use of high-temperature refractory and super alloy
materials,

The ASSET wehicles were boosted by Thor or Thor-Delta
launch vehicles from Cape Kennedy. The ASVs were pro-
grammed to start their glide in the Mach 18 and 200,000-foot-
altitude range, while the AEVs began their glide at Mach 12
at 170,000-foot range.

The flight program was considered an ungualified suceess by
both the Air Force and McDonnell. Except for ASV-2, which
failed because of secomd-stage booster malfunction, all flights
were successful in trajectory, fight, systems operation, and data
transmission.

Margquardt Corp.

An evaluation of Scramjet (Supersonic Combustion Ramijet)
propulsion, under actual fight conditions at hypersonic speeds,
has been initiated by the Marquardt Corporation under a 85
million Air Force contract. Teamed with Marquardt are its sub-
sidiary, General Applied Science Laboratories (GASL), and
Lockheed-California Company,

The program provides for the development of modular
Scramjet engines and for the design of a special flight-test
vehicle. It is proposed that the rocket-hoosted Hight-test vehicle
initially will demonstrate Scramjet operations at speeds in excess
of Mach 5 at altitudes above 50,000 feet. Subsequent Bight tests
to dilferent Mach numbers and trajectories are planned.

The Hight-test program will be preceded by ground-test
evaluation of all components of the Seramjet propulsion system
and vehicle, From this will evolve an initial engine configura-
ton design suitable for operational fight testing,

Scramjet operates on the same prineiple as the conventional
ramjet, the major difference being that in Scramjet the air is
compressed to a muoch lesser degree, thus maintaining super-
stmic flow throughout the engine and giving Scramjet a poten-
tial of efficient propulsion from low supersonic to orbital speeds.

The simplicity and high-performance potential of Scramijet
make it a system with a wide range of potential applications.
Among them are manned hypersonic eruise wvehicles, reusable
orhital vehicles, and second-generation supersonic transports.
Its missile applications are equally as broad, offering attractive
propulsion capabilities for ground- or air-launched tactical mis-
siles, for air-to-air or air-to-ground missiles, and for in-Bight
trajectory control for interceptor missiles and reentry vehicles.
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Martin Co. (ITL Facility)

The Integrate-Transfer-Launch (ITL) facility at Cape Ken-
nedy was built for the Air Force's Titan 111 Standard Space
Launch Vehicle and affords the national space program a most
effective and versatile launch complex.

In contrast to earlier space booster-launching facilities, ITL
has significantly reduced checkout and on-pad time. It gives
greater flexibility in vehicle configuration, mission, and payload.
The quick-reaction time of ITL provides unsurpassed eapabili-
ties for meeting preselected launch windows and increased
launching rates.

The Martin Company demonstration used seale models to
illustrate a typical launch-vehicle assembly, checkout, and laanch
operation. Preliminary assembly and checkout take place at an
off-pad area. ITL functions as a giant “conveyor helt”—its own
riil system moves boosters through the agsembly and checkout
buildings to the end of the line, the launch pad, ready for firing.

Martin Co. (Lifting Bedy)

The SV-5 spacecraft is a lifting reentry body that features a
high degree of maneuverability, wide lateral range, and hord-
zontal landing capability. It is a cone-shaped conBguration, flat-
tened at the bottom, with fins and control surfaces. To protect
SV-5 against the heat of reentry, Martin Company developed
an ablative heat shicld that has sufficiently high thermal pro-
tection cfficiency to employ it over the entire vehicle,

This elastomeric silicone ablator permits the vehicle’s load-
carrying metal shell to operate reliably at temperatures in the
structurally efficient range of 400° to B00® F, as well as at
orbital temperatures of —100° F. Its ability to withstand dif-
ferential contraction, as the 5V-3 moves from the cold of space
into reentry heating, was demonstrated by immersing an elasto-
meric silicone-coated aluminum cylinder in liquid nitrogen.

The lecture also included a deseription of the techninue de-
veloped for bonding the ablator to an 800" F metal surface.

MNerth American Aviation, Ine.

No computer, no laboratory, no wind tunnel, no black hax,
no engineer can prove the design of an aireraft as well as actual
flight. The proof of the design is in the flying. North American
has been conducting flight tests since the 1920s, and we are
still at it with the X-15 and the XB-T0. From every flight,
knowledge has been gained,

Let's start with the F-86 Saobrejet, a plane which gained its
greatest fame demonstrating a 10 to 1 kill ratio over the Rus-
sian-built MIG-15 in Korea. It started as a straight-wing craft,
but, entering an unexplored area of fight, we swept the wings
back thirty-five degrees and introduced a new era of high-
performance aircraft.

In 1953, the F-100 Supersabre exceeded the speed of sound
in level flight for the first time. In today's time, the T-39 Sabre-
liner, the twin-jet aircraft approved for three federal agencies—
the USAF, the USN, and the FAA—is used more for high-
speed transportation of military and Dol management personnel
than any other support aircraft in the government’s inventory,
And it carries them three times as far without stopping, three
times as fast, and at one-third the cost of propeller-driven eraft.

We are active in high-speed testing of aircraft able to hover
and fulfill the V/STOL parameters. Our work with the X-15—
a project called by NASA Administrator James Webb “the
world’s most successful rocket research program™—is known.
And, finally, an aircraft very much in the forefront of high-
speed testing today, the XB-T0, is heading toward Mach 3 at
T0,000 feet. [These objectives were regched Oct. 14—En.]

Northrop Corp.

Lifting bodies, because they are maneuverable and can enter
the earth’s atmosphere from space at relatively low load factors
and heat rates, offer distinet advantages as a configuration for
manned spacecraft, The lifting body concept, developed in 1957
by Dr. A. . Eggers, Ir., of the Ames Rescarch Center, NASA,

{Continued on follmwing page)
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hias been verified in NASA programs extending from analytical
studies and wind-tunnel tests to the design, manufacture, and
flight test of the piloted M2-F1, a 1,200-pound plywood vehicle.
The success of these programs warranted additional research
and led to an industry-wide competition by the Flight Research
Center of NASA for a contract to design and manufacture two
lifting body vehicles, the M2-F2 and HL-10. Northrop Norair
was awarded this contract in May 19684,

These vehicles are made of conventional aluminum structure
designed for flight load factors up to four, and incorporating
flight control systems for flight up to Mach 2. The M2-F2 was
delivered to NASA on June 15, 1963, and has subsequently
undergone wind-tunnel tests at NASA Ames. Piloted flight
tests, beginning this fall, will consist of glide Hight and landing
after release from a B-52 aircraft at 45,000 feet and up to
Mach 0.8,

Provisions have been made for the installation of an XLR11
rocket engine to enable flight testing up to 55,000 feet at super-
sonic speeds should NASA decide to extend the program.
Accomplishment of a similar flight test program on the HL-10,
scheduled for delivery in January, will enable NASA to verify
subsonic and supersonic aerodynamic characteristics, determine
control characteristics at speeds below Mach 2, and assess pilot/
vehicle compatibility for both M2-F2 and HL-10 configurations.

Before manned lifting-body entry vehicles are developed for
operational logistics or military missions, experimental vehicles
probably will be flight-tested first under operational conditions.
The basic design of the M2-F2 or HL-10 wvehicles can be
adapted to a configuration suitable for experimental flight tests
under actual launch and entry conditions. Northrop Norair,
under contract to the NASA Flight Research Center, is con-
ducting a study to determine the feasibility and cost of a mini-
mum manned Right-test research program, using an M-2 vehicle
for an ecastward fight from Cape Kennedy to Edwards AFB,
Calif.

Northrop has applied the knowledge and experience attained
on the M2-F2/HL-10 program to preliminary design studies of
the SV-5, a lifting body shape developed by the Air Force for
maneuverable entry mission requirements, These studies indi-
cate that a manned configuration of this shape could indeed be
very similar in structure to the M2-F2 and HL-10 with a high
degree of subsvstem commonality.

Before maneuverable entry vehicles are operational, pilots
must be trained to fiv them. Another concept developed from
the basic design of the M2-F2 and HL-10 vehicles is for a
lifting-body trainer. Installation of jet engines and fuel tanks
in place of the provisions for rocket engine and fuel would
create a vehicle with ground takeoff capability that could fly to
a terminal approach altitude of approximately 23,000 feet. The
pilot could then glide and maneuver to landing, thus simu-
lating the terminal phase of an actual entry fight.

Republic Aviation Div. of Fairchild Hiller Corp.

TACs F-105 Thunderchiefs in Southeast Asia are proving the
USAF tactical operation philosophy. Based upon tactical doc-
trine developed in World War I and Korea, the F-1035 has a
long, successful heritage and incorporates the answers to prob-
lems solved the hard way. This doctrine dictated the design fea-
tures of Republic’s F-105 Thunderchief, a low-altitude fighter-
bomber.

Flying high is one thing, but war-winning targets are at twelve
a'clock low—Thunderchief territorny,

Technical forecasts were well made. Air Force planners opti-
mized the F-105 for low-altitude operation, and their foresight
has made a weapon system available now to fight this new war.
However, the war that will be fought tomorrow, obviously, must
be planned today,

Since the early 1950s, Republic has been working toward so-
lutions of the problems associated with vertical-takeoff fighter
aircraft. The work has ranged from the zero-speed flight con-
trols and VTOL landing aids, to the critical area of logistics
studies and to several complete weapon systems. One of the
more important programs now being worked on at Republic is
the FX aircraft. The FX aircraft will give new dimensions to
tactical-mancuver capabilities;, ensuring its tactical elfectiveness
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through the 1970s. Republic’s efforts in the FX give the Air
Force, for a miven investment, a much greater effectiveness of
current inventory items; and, although the FX aircraft is
supersonic, it can be shown that supersonic aircraft cost very
litthe more than well-designed aircraft with high subsonic
capabilities,

Sikorsky Aircraft Div., United Aircraft Corp.

How can helicopters achieve higher speed and greater range
w:‘t]';uut sucrificing their unigque hovering and low-speed quali-
ties?

The Air Force CH-3C, currently in production, has a maxi-
mum speed of 143 knots at 19,500 pounds weight, The highest
speed production helicopter in the western world is the CH-53A
Marine Assault Helicopter which ecan transport a lwl}'lnml of
8,000 pounds over 200 nautical miles and has a maximum speed
of 170 knots.

Research has shown, however, that much higher speeds can
be attained without sacrificing the unique VTOL characteristics
of the helicapter, which are its low downflow velocities, efficient
hover and high degree of controllability, and safety in hover
and low-speed flight. Two specific design solutions are possible.

First, if the maximum required speed is under 300 knots, the
use of a wing to unload the rotor in conjunction with a pro-
peller or a Sikorsky ROTOPROP to supply propulsion, permits
attainment of speeds as high as 300 knots.

Second, for speeds from 300 knots to supersonic speeds, a
stowed rotor aireraft is the solution. Here the aireraft takes off
as a helicopter and, at a selected low speed. transfers the rotor
Inad to the wings, stops the rotor, and stows the rotor in the
fuselage to provide a clean, high-speed, fixed-wing aircraft.

These two design approaches permit VTOL aircraft with
helicopter characteristics to achieve any desired maximum speed.

Standard Manufacturing Co.

Because time is one of the most important tactical weapons,
and since aircraft flying speed increases almost daily, similar
advances are also needed in aircraft reaction Hme—the tme
required to arm and load or rearm and reload a given aircraft.

The ever-increasing payload of new aircraft, multiple bomh
racks, and a wider assortment of aerdal weapons for different
tactical missions represents a formidable challenge to load
crews. The MT-4 Weapons Handling System was developed and
is in production to meet this challenge, This new system, with
its ability to handle prepackaged multiple weapon packages,
can load the newest operational aireraft in hetter than one-third
the time of vesterday's system.

Using the new M]-4 Syvstem, a wing of F-4C aircraft with
multiple and triple ejector racks can be fully loaded for launch
in sixty-nine minutes, whereas the old loading system requires
four hours and fifteen minutes. Similar results can be obtained
during aircraft turnaround as well as during reconfiguration of
aireraft loads for different types of missions.

With a wing of F-4C aircraft having a two-hour mission time
and fourteen hours of davlight, the new loading svstem permits
five missions per day compared to only three missions per day
for the old system. This means that the cost per aircraft flving
hour can be reduced from $125 to 875, Furthermore, the cost
of the new system in terms of dollars per ton of ordnance han-
dled is actually less than that of the old system.

Sylvania Electronic Systems

Svivania Electromic Systems has many antenna systems for
communications with satellites, aireraft, and fived-site, ship-
board, mobile, and transportable surface terminals.

Two antenna system designs are currently under development
for spin-stabilized satellites, one a mechanically despun antenma
and the other an clectronically despun antenna.

Another antenna system development communicates and
tracks by the retrodirective array principle. Development of this
concept has resulted i an aray flush-mounted on aireraft or
spacecraft surfaces and integral with the structure. A special

{Continuwed on page 87)
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the workhorse

e workhorse’s

workhorse

They call the C-130 Hercules “The Workhorse" because this
versatile plane transports anything most anywhere.

The C-130 gets its power from Allison's T56 turboprop
engine—"The Workhorse's" Workhorse.

Since T56 was introduced 11 years ago, its rating has
increased by 1160 horses—to 4910 horsepower. And the
latest increase comes from an Allison development — air-
cooled turbine blades. They permit the T56 to operate
at higher turbine inlet temperature — 200° higher
— for 22% more power with 5% less fuel consump-
tion and longer life between overhauls.

T66 engines not only power the Air Force C-130
Hercules "Workhorse," but also the Navy ASW aircraft:

(&)
\\2/

the P-3A Lockheed Orion: the AEW Grumman E-2A Hawk-
eye and the C-2A COD. The commercial model 501-D13
powers Lockheed Electras and Convair 580's.

Improved efficiency for T56 engines is another demon-
stration of Allison's broad capabilities in research, engi-
neering and production. Capabilities that help keep de-
fense, agrospace and nuclear projects on fargel.

Zero Defects. .. a way of life at

Allison &

The Energy Conversion Division of General Motars, Indianapolis, Ind.




Announcing
a new generation of

instrumentation products.

The “first family” in
magnetic recorders.

New Ampex 1600 series: a matched
family of 2 Mc recorders —the first
recorders designed to work together
to improve overall systems perform-
ance, The 1600 lab-type, portable
and airborne recorders feature full
2 Mc record/reproduce capability
with near-absolute time base
accuracy. This makes it possible

to gather and re-create with great
precision more usable data on

any recorder in the family.

All 1600 recorders feature an
important design innovation: a new,
fast-response servo that gives a Time

Base Error of £ 0.5 microsecond at AR-1600 Airborne Recorder
120 ips when reproduced on the lab
recorder; a TBE of = 2.0 microseconds
when reproduced on the airborne
and portable units. All offer direct and
wideband FM recording. Envelope
delay is uniform over the pass band.

Operates up to 70,000 feat. A rugged,
compact 14 channel recorder and
reproducer with coaxial 74 inch
reels. Flutter: less than 0.394.
Aircraft environment and power,

PR-1600 Portable Recorder

= For field, van, shipboard and submarine
FR-1600 Lab-Type Recorder usa with performance same as AR-1600,
Unigue vacuum drive system insures 60 cps, 400 cps or 28 v.d.c, power,
stable tape motion; reduces ITDE,

TBE; minimizes flulter to less than

0.2%,. Reels up to 716 fnch for 33°4

mora playing time. Up 1o 14 channels

of record and reproduce in one cabinet.

& AMPEN CORP, 1963

Also Ampex FR-1800:
a new 1.5 Mc recorder.

The FR-1800 is a virtually fail-proof
recorder featuring full compatibility
with 1.5 Mc, 300 Kc Direct—Wideband
400 K¢ FM—Standard band 20 Ko FM,
Frequency Shift Modulation and Pulse
Duration Modulation. The transport
eliminates 6055 of the parts found in
comparable recorders. Result: new reli-
ability, reduced maintenance and paris
inventory. Excellent time base accuracy
and fow flutter substantially improve
system performance. A fast-response,
servo-controlled zero loop capstan
gives a TBE of less than = 4.0
microseconds at 120 ips. ITDE: = 0.3
microsecond at 120 ips. Flutter:
0.259%, from 0.2 cps to 10 Ke. For
complete details on the FR-1600
series and the FR-1800 recorder,
write Ampex, Redwood City, California.
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adaptation of the retrodirective array concept, known as a re-
directive antenna system, woukl enable active and pseudo-
passive repeater stations to form and direct communication
beams from one fixed point to another via the repeater station.

In the field of surface-based antenna systems, Sylvania is
active in large, transportabhle antennas ffﬂr-ly-ﬂml diameter or
more), as well as lightweight, mobile onits, tmck-mounted or
suitable for shipboard use. Moreover, Sylvania has total systems
integration capabilities and experience in ground-based com-
munications terminals,

Texaco Experiment, Inc.

Boron is an outstanding example of the new materials tech-
nology which is being wrought through research sponsored by
government and mdustry,

Superior properties of this unique stroctural material give it a
high application potential in acronautics where weight, strength,
stiffness, and temperature resistance are important factors. Boron
is Afteen percent lishter, six times stronger, and six times stiffer
than aluminum; and has a melting point of 3,700° F, three
times more than that of aluminum, It has the best combined
properties of magnesium, aluminum, titanium, and steel. Glass
is strong but not stiff. Beryllium is stiff hut not strong. Boron
is both strong and stiff. =~

To employ monofilament in airframe construction, interme-
dintes of tapes, sheets, plates, bars, and rods are bonded to-
gether with metal or resin matrices. These composite forms offer
wide application in aerospace structures, propulsion systems,
underwater eraft, pressure vessels, instruments, and electronics.
Once mamufacturing barriers are overcome—and the cost dimin-
ishes with increased production—the material will also find use
in construction ranging from bridees to golf clubs.

Other substances, such as graphite, carbon, berylliom, and
silicon carbide, are also being funded for development. These,
ton, have interesting qualities and at some time in the future
may complement boron. However, boron has passed mapidly
through its early research stages. It is now more than a mere
dream.

TRW Systems

Using existing components aned subsystems, it is now feasible
to employ comsats in tactical situations below the level of the
unit commander.

This conclusion is based upon a feasibility study conducted
by TRW Systems engineers on the practicability of tactical com-
munications satellite systems and was presented at the Air
Foree Associations recent Aerospace Briefings.

The TRW report indicated the current possibility of a satellite
system that could provide from twenty to 200 voice channels
within a broad tactical theater, using twenty-watt ground trans-
mitters.

Key to such a system would be the performance tradeoff be-
tween ground stations and satellites. The satellites would be
equipped with large deployable antennas, like the Sunflower-
type solar simulator,

Improved satellite antenna gain would permit simple, hemi-
spherical dipole antennas to be used on the ground. Highly
mobile ground units would be practical hecause of the signifi-
cant reduction in ground antenna weight and peointing prob-
lems.

Additional advantages revealed by the TRW study were ease
of channel expansion either by increasing the number of satel-
lites or transponders, up to about ten for a 200-channel capacity
per tactical theater. Multiple repeater redundancy would per-
mit operability even with as much as ninety percent loss of
power output stages.

United Aircraft of Canada Ltd,

The Pratt & Whitney Aircraft T-T4 engine has been devel-
oped by United Aireraft of Canada Ltd, as a versatile power-
plant for turboprop, turbeshaft, marine, and fodustrial applica-
tions. The engine weighs between 270 and 300 pounds, and
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maodels of the engine are available with ratings from 550 through
750 shaft horsepower,

The primary features of this engine that suit it to military
applications incluode a very low noise level as a result of the
buried compressor inlet; a large area inlet sereen, completely
eliminating foreign objects ingestion; a configuration designed to
permit ease of maintenance by grouping the accessories in one
location at the back of the engine and which permits ease of
accessibility to the hot seetion parts. The T-T4 is a free-turbine
engine, permitting complete comtrol of output speed. This con-
trol of output speed permits the nse of maximum rpm for take-
off, resulting in maximum static thrust, and permits reduction
in propeller rpm for cruise to provide maximum propeller effi-
ciency and fuel economy. For nonaviation uses the free-turbine
arrangement provides a built-in fluid coupling, permitting com-
plete controllability of the driven component, be it a marine
propeller, wheels, or tracks.

The T-T4 has completed over 22,000 hours of development
and 50,000 hours of trouble-free service in the feld. The engine
is installed in twenty-two different aircraft and wehicles, and
has demonstrated the manufacturer’s claims of versatility, The
engine powers the Beecheraft King Air and its Army counter-
part, the NU-SF, the de Havilland Turbo Beaver, Fairchild-
Filatus Turbo Porter, the Helio Stallion, and the Lockheed rigid-
rotor helicopter, At the present time, this engine {s powering
the General Dynamics Convair Model 48 Charger COIN aircraft
at a rating of 630 shaft horsepower. Over 160 hours of trouble-
free Right have been completed in this installation.

United Technology Center

As an associate prime contractor in the Air Force's 624A
(Titan III} Program, United Technology Center has responsi-
bility for developing the solid-propellant booster stage of the
Titan IIIC.

Each Titan IIIC uses two 120-inch-diameter motors, which
are attached to opposite sides of the Titan III core. Each booster
motor contains the solid-propellant propulsion, thrust vector
control (TVC), thrust termination and destruct systems, amd
instrumentation, as well as the structural attachments and Fair-
ings required by a complete stage.

The 120-inch-diameter motor development program began in
December of 1962, Requirements of high reliability, minimum
development time, and minimum cost were met by using con-
servative state-of-the-art design philosophy for motor compo-
nents. This approach was possible because much of the com-
ponent design was a scaled-up version of similar designs for
motors up to 100 inches in diameter, which were tested earlier
by UTC.

The ground-test phase of the development program included
static firings of fourteen full-scale motors and was completed
in twenty-eight months. The Hight-test phase began June 18,
1965, with a perfect flight from Cape Kennedy.

The motor contains more than 420,000 pounds of aluminized
PBAN propellant and has an initial throst of about 1.2 million
pounds. Each motor has five identical center segments with a
tapered core and restriction on the forward ends. The aft
closure has a simple cylindrical core and the forward closure
core an eight-pointed star confiperation. Segments and closures
are held together by a tongue-and-groove joint with clevis pins.
Action time is 110 seconds at eighty degrees F.

The nozzle consists of three pieces—throat section, exit cone,
ancl exit cone extension. TVC is a liquid injection system pres-
surized by gaseous nitrogen which injects nitrogen tetroxide
into the nozzle expansion cone. The TVC system has demon-
strated side force in excess of ten percent of motor axial thrust
at greater than 200 seconds of side specific impulse.

Weber Aircraft Co.

USAF statistics show that, during the past five vears, fifty
pereent of the ejections occurring below 500 feet and under
200 knots resulted in fatalities,

Fero-zero ejection means an escape seat that will safely re-

{Continwed on following page)
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cover a pilot from his aireraft while parked on the mnway.
Other ejection-seat devices have speed and altibade restrictions.
Weber's zero-zero concept removes these limitations, providing
fighter aircraft pilots with an ejection seat that covers the en-
tire: operating envelope from zero airspecd to more than 500
knots, and zero altitude to the maximum altitude of the aircraft.

This system is no dream; it is under contract, in production,
and delivery to USAF F-106 squadrons began in mid-October
1965, There are other ejection-seat manufocturers who elaim
zero-zero capability, but this is only half true. These contractors
have successfully performed a few zero-zero tests, but with five
times that number of failures. Weber has conducted twentv-iwo
consecutive tests without & malfunction. The systemn has also
been successfully demonstrated on the F-101, F-102, F-105,
F-108, and XC-142 escape systems.

The Weber comcept can be easily retrofitted into most Ameri-
can-built seats with little modification to the unit.

Western Unien

Modern electrical data codes began their evolution in 1837
with Marse's development of a successful telegraph svstem. The
Morsé code is a variable length code, Bandot's invention of a
five-key multiplex telegraph system in 1574 required that he
use o fxed-length, five-level code. When the  teletypewriter
camé into use, the originnl Bandot code  assignments were
changed by Murray 56 that the machine parts wonld be sub-
jected to more uniform use.

Data transmizsion implies precision. The presence of inter-
fering signals on a data circuit cam transpose pne chamoter into
another unless special precautions are taken. Accordingly, error-
detecting and error-correcting ciddes are now being used. With
such codes it is possible to identify characters: that have been
interfered with, to retransmit data blocks in which errors have
oecurred, or to automatically correct the distorted  charncters.
A common error-tdetecting code provides for a parity hit to
guarantee an odd number of marking hits for each character
generated. If interference deletes or adds a bit to the code
sequence for any character, the resulting even total indicates
an error.

Because of the need for duta code standurdization, the Army
Security Azency has developed the: American Standard Code
for Information Interchange (ASCIL). It has great fexibility and
detects errors. As data-communications needs change, it can be
anticipated that datn codes will change to meet these needs,

Westinghousa Electric Corp.

The Westinghouse Lunar Television Camera is destined to go
on the Apollo mission to the moon. Westinghouse holds a con-
tract with the Manned Spacecraft Center, NASA, Houston, Tex.,
to develop and build sisteen of these cameras.

The Lunar TV camera will be used by the astromauts during
the cntire Apollo mission from the launch, through the ofs-
lunar phases, and while on the lunar surface. Designed to oper-
ate automatically through all the hostile environments. encoun-
tered, the camera has several unique features that distinguish
this device from ordinary television cameras.

Maximum utilization has been made of molecular integrated
circuits in developing the circuitry for this camera. There are
over fifty of these devices used in the camera and they repre-
sent about eighty percent of the total eireuitry,

The Lunar TV Camera contains no provisions for heating or
cooling and depends on passive techniques to maintain internal
operating temperatures between +20% F and +175" F, while
operating under background temperatures from =300° F to
+250° F.

With a requirement that the camera operate in illumination
levels varying between 007 and 12,600-foot candles, this camera
uses a special Westinghouse-developed imaging tube, the SEC
Vidicon tube. This tube has the low light level capability of
the standard image orthicon, but the generally more desirable
features of a standard vidicon, such as low power consump-
tion, simplicity of required circuitry, and capability of being
contained in a small lightweight package.

CONTINUED

The Lunar TV Camern, a seven-pound and 160-cubic-inch
package, is a completely self-contained device, requiring only
an unregulated primary power source of 26 volts DC, On the
Apolle mission, this voltage will be supplied by a cable con-
necting the camera to the spaceship.

The television signals that are generated by the camera will
be telemetered back to the earth through the available tele-
metering channels on the spacecraft. As the signal is received
on earth, it will be put through a scan converter which will
make the sitmal compatible with commercial television and
broadcast to a worldwide television audience.

Whittaker Corp.

Whittaker reported on its design-production-fabrication cyvele
for composite materials and structures work by its NARMCO
Research and Development Division,

NARMCO Materials and Advanced Structures Divisions con-
stitute a design-materal-structure team which has completed
some impressive studies and fabricated unique structores. Com-
posites with inorganic fibers in an organic matrix have great
potentinl. Inorganic fibers being studied by NARMCO include
boron silico, carbide and carbon, and whiskers of iron, alami-
num oxide, silicon-carbide, boron-carbide, and graphite.

Composite materials and structures enable the desizner to
satisfy most requirerents, The aim is to achieve a structure
with a high strength-to-weight matio and high modulus-to-weight
ratin. Reinforcements are the principal load-carrving elements
in the stabilizing matrix medivm. The Bber modulus is sreater
than that of the matrix, but the strength of the matrix must be
high enough to allow development of the fber strength po-
tential,

To realize the theoretical potentinl of fibers, Whittaker is
studyving problems - encompasking matrix shear and bearing
strength load diffusion and fabrication techniques. A distinet
departure from  conventional design procedure. s mandatory,
says Whittaker. Interplay between basic research scientists and
development personnel, design engineers, and manufacturing
groups is required. With composite materials, strength, rigidity,
and form are imparted: by the hardware manofacturer rather
than by the material supplier.

Whittnker studies applicable to complex requirements in-
clude  eomponents  and  subassemblies for hypersonic  space
vehicles and crafts, as well as helicopters and engines which,
with proper design and material marriage composites, will be-
come as strong as steel, ay light as magoesiom, and as stff as
bervilium,

Wyman-Gordon Co.

Sole exhibitor of hardware at the AFA Aerospace Develop-
ment Briefings was Wyman-Gordon Company, Worcester, Mass..
a leading world supplier of forgings for aircraft and space
vehicles. All of the larger components shown were Forged at
North Grafton, Mass., in the plant leased from the Air Foree
and on the western world's largest closed die-forging press of
S 000-ton  capacity.

Dominating the Wyman-Gordon exhibit was a fourteen-foot
aluminum hold-down post. Four of these, together with nine
smaller ones, will be supports in the Satum first-stage booster.
Other large forgings included the largest wheel ever produced
from Astroloy, a twenty-two-inch diameter beryllium bowl, and
o titanium bulkhead support, Hardware shown also included a
number of Htunium engine mounts for helicopters, which were
forged conventionally and required machining only on contact
points, several alominum closed die forgings, and tungsten
forgings.

Wyman-Cordon has forged components for virtually every
important aircraft and missile program in the US and from
practically every material. In addition to the North Grafton
plant which houses the Air Foree's Heavy Press Program, in-
cluding closed die presses of 18000 and 35,000-ton capacity,
the company has plants at Worcester, Mass., Harvey, Ill, South
Gate, Calif., and North Dighton, Mass., as well as Bombay,
Indin.—Exp
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The World’s Fastest Station Wagon

Look closer.

This is the Lockheed C-140. Now more than ever
before the most versatile utility jet in the military
inventory.

Have to transport 19 men to a point of need fast?
It's an unmatched compact personnel carrier. Want to
carry both passengers and cargo? The C-140 can be
converted rapidly to double up in duty. Need to jet-
speed 3500 pounds 'cross the continent? Fold the seats,
load it up, and take off. Need an airborne classroom,
or an aero-medical evacuator? The C-140 now comes
in two more versions to meet these missions, too. It
can carry five students and two instructors with their

own electronic consoles for multi-purpose training
missions...or six litters plus six ambulatory patients
to major medical centers.

And versatility is only one of the C-140's advantages.
It can reach its destination in less than a quarter of the
time of a piston-engine plane. And it's actually less
expensive to operate per mile.

Consider the Lockheed C-140. It's still without equal
in speed, size and range in its class—and, with more
than 38,000,000 miles of service, proven as no com-
pact jetcraft will be for years to come.

LOCKHEED

LOCHHEED-GEOQORGIA COMPANY, MARIETTA, GEORGIA:
A DIVISION OF LOCKHEED AIRCRAFT CORPORATION




Manpower and
the National Interest

The whole subject of manpower
in the federal government, and par-
ticularly in the Defense Department,
is scheduled for an extensive review
in the next few months. We refer to
the three principal sources of man-
power for military missions—uni-
formed, civilian, and contract per-
sonnel.

Secretary McNamara’s announce-
ment in mid-September that DoD
plans to replace 75,000 military per-
sonnel in noncombat jobs with 60.-
000 civilians is one factor in the ex-
ercise. Another is the question of
civil service vs. contract service to do
certain tasks. A third is the potential
role of the military retiree, whose
gkill and experience are wvaluable
either in civil service or contract sta-
tus. And interwoven with all of these
is the growing influence of civil ser-
vice unions on Congress and DoD.

How do the unions enter the
picture? Civil service unions have
been in existence for many vears, but
it was not until 1961 that President

Robert MeAllister,
nine-vear-old zon of Maj.
William W. McAllister,
who died on his last sched-
pled mission in Vietnam in
the erash of his O1-E Bird
Deg spotter plane, re-
ecives the Air Foree Cross,
USAF's highest award for
valor, one of six medals pre-
sented recently 1o Major
MeAllister’s family at George
AFB, Calif., by Li. Gen.
Willinm K. Martin,
Fifteenth AF Commander.

THE
BULLETIN

BOARD

Jll,_ NMews and Comment about Air Force People...

Kennedy gave formal bargaining
rights to any union representing a
majority of employees in a given in-
stallation, or a given skill on an in-
stallation,

Since that time, union influence has
grown enormously. For example, in
1959, under President Eisenhower's
philosophy of private enterprise, the
Executive Branch announced as its
policy that government would not
start any activity which could prop-
erly and economically be contracted
to private industry. Under that policy,
many private firms now provide
services to the armed forces and other
government agencies. Now, however,
largely through the efforts of eivil
service unions, a bill has been in-
troduced in Congress by Rep. David
N. Henderson, (D.-N. C.), Chairman
of the Subcommittee on Manpower
Utilization of the House Post Office
and Civil Service Committee, which
would largely reverse that policy,

“It is declared to be the policy of
the Congress,” the bill reads, “that,
in order to promote the full utiliza-
tion of career civil service employ-
ment in the performance of the func-
tions of the government, personal

By Jackson V. Rambeau

AFA DIRECTOR OF MILITARY
AND [INDUSTRIAL RELATIONS

services , . . shall not be obtained by
contract with the person who is to
perform the service or with an
organization which agrees to furnish
the individuals to perform the ser-
vices, unless as otherwise indicated
herein.”

The bill requires that the head of
a government agency who proposes
to issue a service contract must make
a statement to Congress on four points
in connection with the contract. The
first three require him to state that
the work cannot be performed in-
house; that contract work would be
more economical, satisfactory, or
otherwise more appropriate; and that
the proposed contract complies with
all pertinent federal laws and regula-
tions. Certainly no one can reasonably
object to points two or three.

But the fourth point would require
the agency head to certify that no
manpower limitation or ceiling is the
basis for proposing to contract for
such services. Anyone who has been
around Washington knows that man-
power limitations are so common to
government operations that this clause
alone, if enacted, could make it virtu-
ally impossible for any agency to con-
tract for outside services.

From the language of this hill, it
is apparent that civil service unions
are now strong enough to effectively
influence Congress in the interest of
their members. In the processes of
democratic government, union strength
is a healthy situation—provided the
unions involved recognize their re-
sponsibility to the national interest.

Hearings on the bill will be held
soon before Congressman Henderson's
subcommittee. Mr. Henderson him-
self cogently expressed the national
interest on this subject in a related
hearing last vear, when he said: “The
one test to be applied to all decisions
regarding the type of labor to be used
[in government work] is: “What is the
most economical and the most effec-
tive way to get the job done? "

If the pending hearings produce
agreement on that question, none of
the three manpower elements will
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USAF Award for Outstanding Support of Air
Forees is presented by Gen. J. P. Me-
Connell, USAF Chief of S1aff, to H. I. Romnes,
President of American Telephone and Telegraph
Company, at AFA Fall Meeting in Washington.

Reserve

have reason to complain. But, con-
sidering the divergent viewpoints in-
volved, we will be surprised if any
substantial agreement is reached. It's
a good bet that service contractors
now performing work for the govern-
ment can, in many cases, present facts
and figures showing that they can do
their work more economically and
effectively than it can be done in-
house. Their performance records de-
serve thorough consideration before
Congress acts on this bill.

In hiring 60,000 civilians to fill jobs
now held by military personnel, a
DoD official has expressed the hope
that retired military personnel will
apply for the vacancies, since many
retirees have the background and skills
that will be needed.

If that's the case—and we certainly
agree it is—now is the time for Con-
gress to change the law which pre-
vents hiring a military retiree until he
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has been out of the service at least
six months. It's no secret in Washing-
ton that civil service union pressure
had much to do with establishing that
policy, partly to give civilian employ-
ees first chance at vacancies, but also
because union leaders feel—perhaps
mistakenly—that retired military per-
sonnel are poor prospects for union
membership.

The purpose in hiring civilians to
replace uniformed men is, according
to Secretary MeNamara's announce-
ment, to speed up and to reduce the
cost of the nation’s military buildup
by reassigning large numbers of mili-
tary personnel now in noncombatant
support-tvpe assignments. The posi-
tions to be filled include administra-
tive and clerical, supply and mainten-
ance, medical, food service, and trans-
portation. These are positions which
require individuals of skill and experi-
ence in military procedures. Military

New Director of Women
in the Air Force is
Col. Jeanne M. Holm,
1‘!!1r1l|||lt-1’| o !‘HIIIIII'I
upon assaming the post
November 1 Tollow-
ing retivement of Caol.
Elizabeth Rav. A
native of Portland, Ore.,
Colonel Holm joined
the WAF in 1942, In
her last assignment,
following NATO service
in Italy, she was
LSAF's expert in
testifving on
manpower and organi-
zation problems
before Congress,

Hugh E. Win, Deputy Assistant Seeretary of the Air Foree for Supply
and Maintenance since Oectober 1961, receives USAF Exceptional Civi-
lian Service Award from former Air Force Secretary Engene M. Zuckert.
A graduate of the University of Kentucky, Mr, Witt has been with the
Air Foree since 1951, attended MIT in 1956-57 on a Sloan fellowship.

retirees represent the best qualified
source. In the national interest, we
suggest that union leaders join with
DoD in urging Congress to eliminate
the artificial barriers which prevent a
substantial segment of this highly
quilified resource from serving the
nation. The nation can ill afford this
fHagrant waste of skilled manpower.

Why Dual Standards?

A “dislocation allowance” for fed-
eral civilian emplovees is provided in
a bill now pending in both houses
of Congress. As AFA's Civilian Per-
sonnel Council has long pointed out,
civilian personnel are at a disadvant-
age in comparison to military person-
nel when they are transferred for the
convenience of the government. As
things now stand, the military mem-
ber is authorized a greater weight
allowance than his civilian counter-
part and he receives an extra month’s
quarters allowance to help defray in-
cidental expenses of moving.

Administration-supported legislation
introduced by Rep. Benjamin 5.
Rosenthal (D.-N.Y.) would put the
civilian employvee well ahead of his
military counterpart, for example by
granting him an additional two weeks'
pay and authorizing a government-
paid househunting trip to the new
station for the employee and his wife
prior to the move, besides increasing
his weight allowance.

There is no question that military
and civilian Families lose money in
addition to the many other adjust-
ments involved in a change of station,
The Rosenthal bill would alleviate
these problems for civilion employees.

(Continued on following page)
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For directing emergeney communica-
tions support operations for AFCS in
Vietnam, Cuban erisis, and other con-
tingencies, SMSgt John J. Hinkle of
Wharncliffe, W. Va., now assigned to
PACAF, was awarded Legion of Merit.

But why should Congress continue
to legislate different standards for
civilian and military personnel? Why
not give the same treatment to all
federal employees? The new hills
would apply, of course, to all fed-
eral agencies, but the Defense De-
partment should take the lead in press-
ing the Administration and Congress
to give equal consideration to its uni-
formed and civilian members.

Problem Solving

There is certainly no shortage of
problems facing the Air Force and
its personnel. But there is often a
shortage of ideas on how to solve
those problems. One of the benefits of
belonging to AFA is that members,
who can come up with workable
solutions, are assured that their ideas
will be heard at top levels of the Air
Force, Defense Department, and Con-
gress. The channel for reaching these
leaders is through AFA's Councils,
made up of AFA representatives well
qualified in their fields. If you have a
problem of general concern, and a
suggestion toward overcoming it, the
Councils will welcome your ideas. You
may write to them through AFA head-
quarters.

The Medical Council was to meet
in Washington on October 25. Air
Guard and Reserve Councils will meet
jointly on November 15; the Civilian
Personnel Council will meet on De-
cember 10, and the Airmen's and
Retired Councils early next wvear,

b

Lt. Gen. Harold W. Grant,
(Ret.), former AFCS Commander and
for past three yvears Deputy Adminis-
trator of Federnl Aviation Agency, has
been named Director of Telecommuni-
cations Poliey in Defense Department.

USAF

SENIOR STAFF CHANGES . . . Maj.
Gen. George S. Boylan, Jr., from Cmdr.,
US Forces, Lajes AB, Azores, and Cmdr.,
1605th AB We, to DCS/Plans, Haq.
MATS, Scott AFB, INl.., replacing Maj,
Gen. James C. Sherrill . . . Brig. Gen.
illiam H. Brandon, from Vice Crmudr.,
WESTAF, MATS, Travis AFB, Calif., to
Cmdr., US Forces, Lajes AB, Azores, and
Cmdr., 1605th AB Wg., replacing Maj.
Gen. Ceorge 8. Boylan, Jr. . . . Brig
Gen. Roland A. Campbell, from Repre-
sentative for CinCSAC on Joint Strategic
Target Planning Staff, Hg. SAC, Offutt
AFB, Neb., to Dep. Dir. of Materiel, SAC,
replacing Brig. Gen. William H. Reddell
. - Arthur E. Fitzgerald, from President,
Performance Technolosy Corp., Waltham,
Mass., to Dep. for Management Systems,
Office, Asst, .qi,"(,:r". of AF for Financial
Management, Hg. USAF.

Brig. Gen. John E. Frizen, from DCS
Operations, Hg. AFCS, Scott AFE, I,
to Dir., Communications and Electronics,
Hyg. ADC, Ent AFB, Colo. . . . Dr. Ar-
thur H. Guenther, from Supervisory He-
search Physicist, Weapons Lab, Research
and Technology Div., AFSC, Kirtland
AFB. N. M., to Scientific Adviser, Effects
Branch, and Chief, Simulation Gp.,
Weapons Lab . ., . Brig. Gen. Stephen
W. Henrv, from Cmdr., 3535th Naviza-
tor Training Wg., ATC, Mather AFB,
Calif,, to Dep. Dir., Dol Component,
Special State-Defense Study Gp., OSD
... Brig. Gen. Henry L. Hogan, III,
from AF Member, Chairman’s Staff Gp.,
JCS, to Cmdr., 810th Strat. Aerospace
Div., SAC, Minot AFB, N. D. . , . LL
Col. Jeanme M. Holm, from Planning and
Programming Officer, Manpower and Or-
ganization Directorate, Hg. USAF, to
Dir., WAF, replacing Col. Elizabeth Ray,

Onee  termed Alr Foree’s “human
guinea pig” for subjecting himself 1o
tests of equipment he designed, Brig.
Gen. Ernest A. Pinson has socceeded
Maj. Gen. Don Ostrander as Chicf of
USAF's Office of Aerospnce Research.

who is retiving . . . Maj. Gen. Harold E.
Humfeld, from Dep. Cmdr., 15th AF,
SAC, March AFB, Calif,, to Asst. to
Cmdr., 15th AF . . . Brig. Gen. George
M. Johnson, Jr.. from Dir. of Military
Assistance, DXCS/Svstems and Logistics,
Hq. USAF, to DCS/Materiel, USAFE,
Lindsey AS, Cermany . . . Brig. Gen.
David C. Jones, from Cmdr., 33d Tac
Fighter Wg.,, TAC, Eglin AFB, Fla., to
Dep. Cmdr., 1Tth AF, USAFE, Ramstein
AB, Cermany,

Brig. Gen. Leo A, Kiley, from Cmdr,,
AF Cambridge Research Lab, OAR, L. G.
Hanscom Field, Mass,, to Cmdr., AF Mis-
sile Development Ctr., AFSC, Holloman
AFB, N. M....Brig. Gen. John W. Kline,
from Dir. of Ops., 8th AF, SAC, Wesl-
over AFB, Mass., to C/S, 8th AF ..
Brig. Cen. Jack C. Ledford, from 1040th
USAF Field Activity Sq., Bolling AFB,
Wiashington, D, C., to Dir. of Special
Projects, Military Boands and Commit-
tees, Hg. USAF ... Dr. Robert G. Loewy,
from Associate Professor, University of
Rochester, M. Y., to Chief Scientist, Of-
fice C/S, Hyg. USAF . . . Brig. Gen. John
L. McCoy, Dir, Minuteman Program,
Ballistic Systems Div., AFSC, Norton
AFB, Calif,, assined additional duty as
Cmdr., Ballistic Svstems Div., AFSC,
L]ur:i:n;{ tr:;];]:lr.u}' ;g!rw"!'u'l" of ?d;‘lj. Gen.
Harry P. Sands, Jr. . . . Brig. Gen. Hugh
B. Manson, from Vice Cmdr., Aeronauti-
cal Systems Div., AFSC, Wright-Patterson
AFB, Ohia, to Cmdr., Systems Engineer-
ing Gp., with additional duty as Dep.
Cmdr., Research and Technology Div.,
replacing Maj. Gen. Fred J. Ascani, now
Vice Cmdr., 5th AF, Japan.

Brig. Gen. Martin Menter, from Asso-
ciate General Counsel, General Legal
Services Div.,, FAA, Washington, D. C.,
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to Cmd. Judge Advocate, Hq. ADC, Ent
AFB, Cuolo.

Brig. Gen. Roy W. Nelson, Jr., from
Cmdr., AWS, MATS, Scott AFE, IIL, to
Vice Cmdr.,, WESTAF, MATS, Travis
AFB, Calif., replacing Brig. Gen. William
H. Brandon ... Dr. Harrell V. Noble,
from Technical Dir. and Asst. Chief of
Electronie Technology, AF Avionics Lah,
Wright-Patterson AFB, Ohio, to Chief.
Electronic Technology Div., AF Avionics
Lab, replacing Lt. Col. Louis . Carroll.
who has retired . . . Dr. Thomas E. Ober-
I)l"_‘k, from Research Staff, "l."l.'l_'.;il:u:ug. Sys-
tems Ewvialuation Div., Institute for |_:|¢_-_
fense Analyses, Arlington, Va., to Mathe-
matical  Adviser (Research Operations),
Office of Research Analyses, OAR, Wash-
ington, . C. . . . Brig. Gen. Arthur J.
Pierce, from Vice Cmdr., 13th AF, PAC-
AF, Clark AB, P. I, to Asst. to Cmdr.,
13th AF . .. Brig. Gen. Russell K. Pierce,
from Cmdr., 3d Weather Wg., MATS,
Offutt AFB, Neb., to Cmdr., AWS, Hg.
MATS, Scott AFB, Ill., replacing Brig.
Cen. Roy W. Nelsom . . . Brig. Gen.
Emest A, Pinson, from Dep. Cmdr., OAR,
Washington, D. C., tv Cmdr., OAR, re-
placing Maj. Gen. Don R, Ostrander, who
has retired.

Maj. Gen. Austin J. Russell, from Dep.
Cmdr., Sth AF, SAC, Westover AFB,
Mass,, to Dep. Cmdr., 15th AF, SAC,
March AFB, Calif,, replacing Maj. Gen.
Harold E. Humfeld . . . Maj. Gen. John
5. Samuel, Dep. Dir. of Plans, Hq. SAC,
Offutt AFB, Neh., assigned additional
duty as Representative for CinCSAC on
Joint Strategic Target Planning Staff, re-
]:!.I.L'II:I:' Bric. Gen. Roland A, l—:;nn]jiw-]l

Maj. Gen. Harry J. Sands, Jr., from
Cmdr., Ballistic Svstems Div., AFSC,
Norton AFB, Calif,, to temporary 4.]1|.l:u.' as
Senior Member of the UN Command
Armistice Commission, Korea . . . Ernest
C. Simpson, promoted as Dir, Turbine
Engine Div., Aero-Propulsion Lab, Re-
search and Technology Div., AFSC,
Wright-Patterson AFB, Ohio.

Jackson R. Stalder, from Dir. of Pro-
grams and Chief, j'::lI',:i||{'L'rj1|;_l:-l’|‘j}'_\j{"‘!i
Div,, Vidva Div., Itek [:(lril.. Palo Alto,
Calif., to Chief Scientist, Flight Dyvnamics
Lab, Research and Technology  Div.,,
AFS5C, Wright-Patterson AFB, Ohio . ., .
Brig. Gen. Eugene L. Strickland, from
Dir., Near East, South Asia Region, OASD
(ISA}), to Asst. to DCS/Personnel, Hq.
USAF . . . Brig. Gen. Frederick J. Sut-
terlin, from Dir. of Personnel and ﬁulj.
port Operations, Hg. AFLC, Wright-Pat-
tersan AFB, Ohio, to IG, AFLC . . . Maj.
Gen, Selmon W, Wells, from Cmdr, 1st
Strat. Aerospace Div,, SAC, Vandenberg
AFB, Calif, to Dep. Cmdr., Sth AF,
SAC, Westover AFB, Masz., replacing
Maj. Gen. Austin |, Russell , . . Maj. Gen,
Thomas B. Whitehouse, from C/5, US
Military Assistance Command, Thailand,
to !}!':}.. Cmdr,, MAC, Thailand.

RETIREMENTS ... Brig. Gen. Theron
Coulter, Brig. Gen. George M. Higginson,
Maj. Gen, Don R. Ostrander, Caol, Eliza-
beth Ray, Brig. Gen. James L. Riley,
Miuj, Gen. Albert T. Wilson, Jr.—Exn
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HERCULES

Midget Motors, Giant Jobs!

Hercules builds huge rocket motors to put satel-
lites into orbit. We also make smaller ones for
other uses. The two types shown above were de-
veloped by Hercules to reduce the rotation rate
of an orbiting satellite and to reinstate this rota-
tion—on command. Used on “Topsi,”' the near
polar orbiting satellite, the smaller rockets
were fired to reduce spin so that the satellite's
antennas could be extended. The larger rockets
were fired to reinstate spin.

Each rocket developed an average thrust of
one-quarter pound. This is only a tiny fraction
of the thrust that Hercules® solid propellants
gave to the third and fourth stages of the “Topsi”
launch vehicle—but no less important to the sat-
ellite'ssuccess. Whateverthe project's size, there
are rewarding careers in chemical propulsion at
Hercules for those who qualify. Send career in-
quiries to Manager, Technical Recruitment,
Explosives & Chemical Propulsion Department,

HERCULES POWDER COMPANY

INCORPORATED

Wilmingten, Delaware 19899

EQUAL OFPORTURITY CHPLOYER




PLAN NOW TO ATTEND
NATIONAL CDNVENTIBN o

“Dallas-Ft. Worth Texas .

GENERAL INFORMATION

Rir Force Association’s 1966 Mational Convention will be an anni- TENTATIVE PROGRAM
'h'em? affair, with a reunion atmosphere prevailing, in recognition
of AFA's 20th year and, more important, in tribute to the 20th anni- Tuesday, March 22
versaries of the Air Force combat commands—SAC, TAC, and ADC. 2 > i

Major Convention events will include Aerospace Day at Carswell AFB, Reunion Fly-in of Former Air Force Pilots
2 SAC B-52 base near Fort Worth. Here, on Thursday, March 24, the
annual Eh:lei nfftafﬁ Iﬁﬂtmbe;“l. wif:i be I:Ie!dlm a :mie lﬁﬁ thunga: Wednesday, March 23
surrounded, inside a ir Force displays o atest aero- . . .
space equipment. And here Convention delegates will wvisit the flight ﬂpFEIHE I}uremu?m and AFA H{H!ld Presentations
line to view action-packed air demonstrations. Chief Executives Ewnt (Invitation Only)

The dramatic Air Force Honors Night program, featuring the annual AFA Business Sessions
presentation of major Air Force awards, will be held in the mificent Outstanding Airmen Reception and Dinner
new Great Hall of the Apparel Mart near Dallas on Friday, March 25,

All other events will be held at the Sheraton-Dallas and Statler Hilton Thursday, March 24

Hotels in Dallas, two of the six Convention hotels. Ae a Day at Carswell AFB

Memarial Service

AFA HOTELS - MOTOR HOTELS & ROOM RATES bt

HOTEL  Single Twin & Double 1-B/R Suite 2-B/R Suite :hieﬂf of Staff's Luncheon

ir Demonstrations
Adolphus  § 6501250 $10.00-19.00  $20.00-29.00 $34.50-85.00 i e
Baker  § 6501100 § 9501500 $2500-28.00 $36.00-66.00 sty
*Cabana  $13.00-14.00 $17.00-19.00 $43.00 $100.00
*Maiott  $10.00-1400 $13.00-18.00 $35.0075.00 $60.00-90.00 Friday, March 25
Secretary of the Air Force's Luncheon

Sheraton §10.50-15.00 $15.00-20.00 $38.00 $53.00-100.00

Aergspace Symposium
Statler  $ 8.00-10.00 $1350-20.00 $29.50-42.50 $49.50-359.50 Air Force Honors Night Program

*Metor hotels, NOTE: All of the hotels and motor hotels listed
offer free parking for registered guests.

|IIIIIIIIIIII.I'I.-.-.-III'.l---'.-".II..'II-.-H-i.'--------lII-II-I-.Ii...i-ii-.-iiIIIIIIIlIlII-'-.-l-----------‘----‘--'-‘ﬁ

i g
: HOTEL RESERVATION FORM © 1966 AIR FORCE ASSOCIATION CONVENTION :
: DALLAS - FORT WORTH, TEXAS - MARCH 22-25 :
: TYPE OR PRINT DATE IMPORTANT :
: HAME RANK, IF MILITARY “Pleass compiste {his form in FULL :
: FIRM/ORGANIZATION :
: MAIL ADDRESS :
E CITY & STATE E
o L]
§ 1st Choice Hotel 2nd Choice Hotel Jrd Cholce Hotel E
; Type Foom—Be speciiic for double-bed or win-Bed room, Desired Rato E
: Gihers Sharing fioom E
i Arvival Date and Hoar Degarture Date E
LY
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The Air Force Association led the
niation in Air Force Day observances
marking the eighteenth anniversary
of the US Air Force as a separate
service, on September 18, 1965

The national kickolf program, an
Anniversary Banquet sponsored by
the Air Foree Association in conjunc-
tion with its frst annnal Fall Meeting,
was attended by more than 1,500
leaders of the Air Force, aerospace
industry, government, and AFA.
The Honorable Eugene Zuckert de-
livered the principal address in his
last appearance before AFA as Secre-
tary of the Air Force. (See report on
AFA's Fall Meeting on page 30 of
this issue.)

Many service clubs, such as Kiwa-
nis, Civitan, Optimist, Lions Inter-
national, National Exchange, Rotarv,
American Legion, Jayveees, and Cham-
bers of Commerce, responded to an
invitation from AFA to participate in
the celebrations by having Air Force
speakers at their September meetings
and publishing articles and phatos in
tribute to the Air Force anniversary.

While a number of AFA Chapters
sponsored local observances of the
anniversary, more than can be cov-
ered here, the following accounts are
typical of the local AFA programs.

In the Northeast Region, New York
celebrations were kicked off at the
Suffolk County AFB, where AFATs
Suffolk Chapter and the base cohosted

|

CHAPTER

a banquet celebrating the anniversan
imd honoring the Air Force's aerobatic
team, the Thunderbirds, who per-
formed at an Open House at the
base before 30,000 spectators the fol-
lowing day. Nearly 200 persons. in-
cluding Chapter members, base pet-
sonnel, and eivie leaders from neigh-
boring communities, attended the
banquet.

Col. Francis 8. Gabreski, the na-
tion’s top living fghter ace and com-
mander of the 52d Fighter Wing at
the Air Defense Command base, pre-
sided over the banguet. During the
evening, Robert Johnson, World Way
Il fighter ace and former National
President of AFA, presented Colonel
Gabreski with a charter membership
in the T'Bolt 47 Fighter Pilots Asso-
ciation. The association was formed
in 1960 while Colonel Gabreski was
overseas. Robert Lansing, who starred
in ABC’s “Twelve O'Clock High” TV
series last season, was the banquet
speaker,

The banquet was the first major
social activity sponsored by the Suf-
folk Chapter, which received its char-
ter in January 1985. Its members
and President Bob Tennenberg are
to be congratulated for staging an
outstanding event.

Carl R. Cording, manager of Gen-
eral Electric’s Crew Systems and Sim-
ulation Activities Laboratory at Valley
Forge, Pa., discussed the application

Sitting at the head table during the Suffolk, N.Y., Chapter’s Air Foree Birthday

Banquet were, from left to right, Chapter President Bob Tennenberg: L. Col.

Ralph Maglione, commander of the

USAF Thunderbirds aerobatic team; Bob

Lansing, former star of TY series “Twelve 0'Clock High™; and Col. Franeis
S. Galbwreski, top living US ace and Commander, 52d Fighter Wing at Suffolk.
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Altus Chapter, Oklahoma, cited for

extremely effective programming, thereby calling widespread

THE MONTH

area attention to the Air Force Association mission.

of simulation in desigm and develop-
ment of manned space systems at the
Colin P. Kelly Chapter’s Air Force
Anniversary Dinner in Rome, N. Y.

More than 100 persons attended
the dinner, including Rome’s Mayor
and Mrs. William A. Valentine; Col.
Frederick H. Foerster, Jr., Griffiss AFB
Commander: Col. Curtis D. Sluman,
former commander of the base; Maj.
Gen, Daniel €. Doubleday, USAF
(Ret.), Oneida County Aviation Com-
missioner; James Wright, President of
the New York State AFA Organiza-
tion; and Joseph A. Torio, President
of the sponsoring Chapter.

During the dinner, Mr. Wright read
a proclamation from New York's Gov-
emor Nelson A. Rockefeller, declaring
September 18 “Air Force Day” in the
state. An Air Force Anniversary proc-
lamation from Mayvor Valentine was
published in the local newspapers.

In the Great Lakes Region, Mt
Clemens, Mich,, Mayor Abraham §.
Levine's AF Day proclamation was
read at the Anniversary Banquet spon-
sored by AFA's Mt. Clemens Chapter.

The celebration, held at the Sel-
fridge AFB Officers’ Club, included 2
social hour and banquet followed by
a presentation on the Air Force Sys-
tems Command by Lt. Cel. Paul L.
Maret, Chief of the Presentation Divi-
sion, Hg. AFSC, Andrews AFB. Md.

Using color slides and motion-pic-
ture film, Colonel Maret introduced his
audience to the Systems Command’s
divisions and centers at Air Foree
bases throughout the nation and
showed their part in Air Force air-
craft, missile, space, electronics, and
research programs.

The Chapter also arranged for
Colonel Maret to appear on two
radio programs and to speak at a
joint Service Club Luncheon attend-
ed by members of three Kiwanis
Clubs, the Jaycees, and the Exchange
and Hi-12 Clubs. This meeting
opened the Chamber of Commerce-
sponsored Farm City Festival in Mt
Clemens,

In AFA's Southwest Region, the
New Mexico State AFA Organiza-
tion and the Albuguerque Chapter
cosponsored a dinner in the Kirtland

(Continued on following page)
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AFB Officers’ Club, which not only
celebrated the eighteenth anniversary
of the Air Force but paid tribute to
the four Air Force bases in the state.

New Mexico Governor Jack Camp-
bell was presented an AFA member-
ship by State President Edward Jory.
In his acceptance remarks, Govemor
Campbell praised AFA for its work
in promoting aviation and technology
in New Mexico. He reviewed the
history of aerospace power, and point-
e out that “our economy, our edu-
cational institutions, and onr very
lives have become increasingly de-
pendent on the progress of the US
Air Force and the related Beld of
space exploration.”

-”Il' Covernm l]-.!'l:l ]J]l:'wr.'ll[r"l.i anni-
versary commemorative plagues to the
four major Air Force installations in
New Mexico. Accepting the plagques
for the bases were Col. Jasper West-
brook, Vice Commander of the Air
Force Special Weapons Center, Kirt-
land AFB: Col. Norman Ray, Walker
AFB Commander; Col. Ralph Gar-
man, Commander ol the AF Missile
Development Center, Holloman AFE;
and Col. Walter Benz, acting Air Di-
vision Commander, Cannon AFE.

Col. L. M. Sowers, 2d
Bomb Wing Commander,
receives kevs to the
Barksdale Family Pa-
vilion from N. W. de-
Berardinis, AFA’s South
Central Regional VI,
upper left insel. Pavilion
was developed for base
by AFA, Acrospace
Eduestion Foundation.,
Ark-La-Tex Airpower
Council, and Shreveport
Chamber of Commerce.

Whose

spacecraft™

carries the most

experiments?

+Qrbiting Geophysical Observatory (0OGO)

built for NASA by TRW

TRW sysrems

Formerly TRW Space Technelogy Laboratories {STL)

]

Commemorating USAF's
birthday, New Mexico
Governor Jack t'.:ul:l.jlltli‘-“.
right, presented plagues
to the state’s four AF
bases. Receiving plaguoes
for their hases were,
from left, Col. Jasper
Westhrook, Kirtland
AFB; Col. Ralph Gar-
man, Holloman AFB;:
Col. Walter Benz, Can-
non AFB; and

Caol. Norman Ray,
Walker AFB.

AFA's Dallas Chapter cooperated
with the Dallas Council on Weorld
Affairs in presenting a reception and
dinner in the CGrand Ballroom of the
Adolphus Hotel honoring Gen. John
P. McConnell, Air Force Chief of
Staff. on the occasion of the eight-
eenth anniversary of the Air Force

More than 500 persons attended
the affair, and an additional 200 high
school and college students sat in for
General MeConnell’s speech. The
General first read a commendatory
note to the people of Texas from
President Lyndon Johnson, then de-
livered a major address on “The Role
of Airpower in Vietnam.”

One of the largest celebrations, in
terms of numbers of people attending,
was the “Acrospace Ball” sponsored
by the Oklahoma City Chapter. More
than 6,000 attended the hall, which
was held in the flight-test hangar at
Tinker AFB. Fifty-three lucky people
took home door prizes ranging from
golf balls and a TV set to a building
lot in a local resort area and a trip
to Mexico City. Proceeds from the
event went to the Chapter's aerospace
education program.

In the Northwest Region, more
than 130 persons, including Lt. Gen.
R. J. Reeves, Commander in Chief,
Alaska; Maj. Gen. James C, Jensen,
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Chuck Burnette, Alaska State Organ-
ization, presents proclamation from
Governor on Air Force Week to Maj.
Gen. J. C. Jensen, Commander of AAC,

Commander, Alaskan Air Command;
John Stepp, Anchorage Chapter Pres-
ident; and SMSgt. Louis Veilleux, last
vears Airman of the Year from the
Alagkan Air Command, attended the
Anniversary Luncheon sponsored by
the Anchorage Chapter.

Chuck Burnette, Organization Chair-
man of the Alaska State Organization,
presented General Jensen with a proc.
lamation signed by Alaska’s Governor
William E. Egan, proclaiming the
week of September 12-18 as Air Force
Week in Alaska. In his acceptance
remarks, General Jensen spoke on the
activities of the Alaskan Air Com-
mand and the US Air Force, and
made special mention of the fine sup-
port the Command has received from
the Anchorage Chapter.

In the Far West Region, the Sacra-
mento Chapter sponsored an all-day
anniversary celebration. The festivities
began with a golf tournament at
Mather AFB, cosponsored by Brig.
Gen. Stephen W. Henry. At that time,
General Henry was Commander,
3535th Navigational Training Wing,
ATC, Mather AFB; he is now Deputy
Director, Department of Defense
Component, Special State-Defense
Study Group, Washington, D.C.

The celebration concluded with an
Anniversary Banquet at the McClellan
AFB Officers” Club, which was co-
sponsored by Maj. Gen. Chester W,
Cecil, Commander of the AFLC Sac-
ramento Air Materiel Area, at Mec-
Clellan AFB.

The speaker for the evening was
Brig. Gen. Glenn McClernon, Director
of Maintenance Engineering, Hq. Air
Force Logistics Command, Wright-
Patterson AFE, Ohio.

One of the highlights was the
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“sabre cutting” of the birthday cake
—ijointly performed by General Cecil
and Chapter President Jesse J. Wal-
den, Jr.
- o a

AFAs Altus Chapter, Okla., with
the cooperation of the Aerospace Ed-
ucation Foundation, the Southwestern
Oklahoma Aerospace Power Council,
the Altus Chamber of Commerce, the
Altus Public Schools, and the Altus
Junior College, recently brought to
the people of Southwestern Oklahoma

CONTINUED

Col. Stonewall I*. Vimi-
son, MeChord AFB,
Wash., Commander,
holds AF Day proclama-
tion signed by Tacoma
Mayor Harold F. Tollef-
son. It was read by
Deputy Mavor Arnold
J. Herrman, second
from left, at Tacoma
Chapter’s USAF Birth-
day celebration at
MeChord. At right are
James H. March, Chap-
ter President, and Maj.
Gen, William E. Elder,
25th Air Division
Commander,

an outstanding Aerospace Symposium,
More than 15,000 visitors from
seven counties in Oklahoma and Tex-
as visited the exhibits. The actual
Freedom 7 Mercury capsule, used by
Alan Shepard in America's first
manned suborbital venture into space,
as well as a mock-up of the X-15
experimental rocket-powered aircraft,
were displaved on the campus of the
Altus High School. Included in the
exhibits in the school’s field house
{Continued on following page)

Who built
the world’s only
arms control

e

for space?

*6 Vela nuclear detection satellites
to police the 196 3 Nuclear Test Ban Treaty

—built for USAF by TRW

TRWSYsTEMS

Formerly TRW Space Technology Laboratories (STL)
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was NASA's “US Progress in Space,”
featuring a Gemini tracking station, and
scale models of the Mercury, Gemini,
and Apollo capsules. North American
Aviation sent a large-scale model
XB-70 and related exhibits. Ling-
Temeo-Vought exhibited a large-scale
model of the new V/STOL XC-1424,
with films and exhibits relative to the
aircraft. A large-scale model of the
F-111 with explanatory films and ex-
hibits was supplied by the General
Dynamics Corp. Experts in space
aeronautics from the Air Force Acad-
emy were on hand to talk with the

students and visitors, concerning
America’s space program.
Five hundred educators from

throughout the region attended the
Symposium in the Altus Senior High
School Auditorium. The Air Univer-
sity’s Briefing Team Ffrom Maxwell
AFB, Ala., opened the Symposium
program with its illustrated lecture
“United States Space Program.”

James H. Straubel, Executive Di-
rector of AFA, moderated an out-
standing discussion by panelists Dr.
George T. O'Hearn of the University
of Wisconsin's School of Education;
Dr. Walter Hesse, a Vice President of
Ling-Temco-Vought and Program Di-
rector for the XC-142A; Ralph A.
Wagner, Chief of Educational Sery-
ices for General Dvnamics; Grant
Morrison, Houston educator assigned
to NASA to develop educational ma-
terials for the classroom; and Don B,
Rogerson, Chief Project Engineer for
North American Aviation's XB-70
Valkyrie.

Robert S. Kerr, Jr., son of the late
US Senator from Oklahoma, spoke on
“The Space Age is Now in Industry
and Education” at the evening
Awards Dinner and presented the
Altus Chapter's Robert 5. Kerr Memo-
rial Award to Lt. Col. Gordon Cooper
in absentia. The award, in recognition
of Colonel Cooper’s outstanding con-
tributions to aerospace power, was ac-
cepted by another Oklahoman, Bob
Jones of the NASA Spacemobile
demonstration team, since the astro-
naut was at that time still orbiting
in space in Gemini 5.

The dinner and syvmposium were
concluded with the NASA Spacemo-
bile's Space Science Demonstration,

Chapter President John Badger, Jr.,
Maj. James Laulis of Altus AFB,
and the many individuals and organi-
zations who cooperated to make this
an outstanding event are to be con-
gratulated on a job well done,

L] -3 a

As part of its continuing aerospace
education program, the Idaho State
Organization, encouraged by its very
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successful “First Aerospace Day of
Idaho,” recently arranged for thirty
civic and industrial leaders of the
state to visit Edwards AFB, Calif.

The group was met at Edwards
AFE by Maj. Gen. Irving L. Branch,
Commander of the Air Force Flight
Test Center at the base, and Capt.
Joe Engle, X-15 pilot and voungest
US astronaut. After a briefing by
General Branch, the group enjoved a
luncheon in the Officers’ Club and
then were treated to a tour of the
base’s facilities.

During the tour, they saw the XB-
70 and were briefed on the huge
aircraft by its pilot, Col. Joe Cotton,
Other aireraft included in the tour
were the F-111, the XC-142, the X-21
laminar flow control aircraft, the X-
15 rocket aircraft, and the M-2 lift-
ing body, They also received briefings
at the Maintenance and Modification
Hangar Complex and the Aerospace
Research Pilots School.

One of the group, Idaho’s Lt. Gov-
ernor William Drevlow, received an
orientation flight in an Air Force T-358

CONTINUED

At banguet doring ldaho
AFA's YIP Tour of Ed-
wards AFB, Calif.,
Idaho's L. Governor
William Dreviow, at
lectern, reads official
“adoption™ papers to
Maj. Gen. Irving L.
Branch and Capt. Joe
Engle. Seated in fore-
ground are Idaho State
President George
Forschler, left, and Joe
Higgins, TY and motion
picture personality.

Talon supersonic jet trainer, piloted
by Captain Engle.

Following the full day of briefings,
members of the group and guests
from the base attended a banquet in
the base Officers’ Club. Joe Higgins,
wellknown TV and motion picture
personality and former president of
AFA's Los Angeles, Calif., Chapter,
performed his usual outstanding job
as Toastmaster.

After the principal address of the
evening by George Forschler, Presi-
dent of the Idaho State AFA Organ-
ization, Mr. Drevlow, representing
Idahe's Governor Robert E. Smylie,
presented papers signed by the Gov-
ernor to General Branch and Captain
Engle officially “adopting” them as
honorary citizens of the State of
Idaho.

The group departed for home the
following day, a more enlightened
and enthusiastic group of aerospace
power advocates, thanks to the hos-
pitality and planning of General
Branch and AFA’s Idaho State Or-
ganization. —Dox STeEELE

At a recent luncheon mecting of the Wright Memorial Chapter, Gen. Mark E,
Bradley, former commander of the Air Force Logistics Command, was honored
on the oceasion of his retirement from active military serviee and presented
a citation for “personal contributions to the seeurity of the nation and world
peace . . . doring an omstanding eareer of military service.” R. W. Kuehl,
Chapter Viee President, made the presentation. At left is Kobert Van Trees,
a past commander of the Ohio AFA chapter, and standing at right is George A.
Gardner, of Dayton, Vice President of the Ohio State AFA Organization.
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This Is AFA

The Air Force Association is an independent, nonprofit airpower organization with no personal, political, or commercial axes
to grind; established January 26, 1946; incorporated February 4, 1946,

Objectives

* To assist in obtaining and maintsin adequate airpower for
national security and world peace » '0 keep AFA members
and the public abreast of developments in the field of aviation.
*  To preserve and foster the spirit of fellowship among former
and present personnel of the United States Alr Force.

Membership

Active Members: US citizens who support the aims and objec-
tives of the Air Foree Assoclation, and who are not on active duty
with any branch of the United States armed forces—§i per year.
Service Members (non-voling, non-officeholding): US citizens on
extended active duty with any branch of the United States armed
forces—36 per year, :

Cadet Members (non-votng, non-officeholding): US citizens en-
rolled as Air Force HOTC Cadets; Civil Air Patrol Cadets, or
Cadels of the United States Air Force Academy—S3 per year.
Assochate  Members (pon-voling, npon-officeholding):  Non-US
citizens who support the aims and objectives of the Alr Force
Assoctation and who are individually approved for membership
by AFA's Board of Directors—3$6 per year.

Officers and Direclors

JESS LARSOXN, President, Washington, D. C.: GEORGE D.
HARDY, Secretary, College Heights Estates, Md., PAUL 5.
ZUCKERMAN, Tréedsurer, New York, N. ¥.; DE. W, RANDOLPH
LOYELACE, 1I, Chairman of the Board, Albuguerque, N. M,

DIRECTORS: John R, Alison, Beverly Hills, Calif.; Jose E.
Assaf, Hyde Park, Mass.. John L. Beringer, Jr., Pasadena, Calif.;
Robert . Campbell, New York, N. ¥.; Harold G. Carson, Oak-
lawn, Il.; Edward P. Curtis, Hochester, N. Y.; James H. Doolittle,
Hedondo Beach, Calif.; Ken Ellington, Los Angeles, Calif.: Joe
Fouss, New York, N. Y. Jack B. Gross, Harrisburg, Pa.; John P.
Henebry, Kenilwarth, Ill.; Joseph L. Hodges, South Boston, Va.:
Robert 5. Johnson, Woodbury, N. Y., Arthur F. Kelly, Los
Angeles, Calif.: George C. Kenney, New York, N. ¥Y.: Laurence
8. Kuter, New York, N. Y.; Thomas G, Lanphier, Jr., San An-
tonio, Tex.; Carl J. Long, Pittsbur, h; Pa.; oward T, m:kgt_
Chicago, Ill.; Ronald B. McDonald, San Pedro, Calif.: M. 1.
MeLanghlin, Dallas, Tex.; J. B. .\:Iunl.lomurﬁr, Van Nuys, Calif: 0.
Donald (Mson, Colorado Sprl.nﬁ Colo.; Earle N. Parker, Fort
Worth, Tex.; Chess F. Pizac nver, Colo.: Julian B, Rosen-
thal, New ¥ork, N. Y. Will 0. Ross, Mobile, Ala; Peier J.
Schenk, Arlington, Va.; C. R. Smith, New York, M. ¥.: Carl A.
Spaatz, Chel-rl!.' Chase, Md.; Willlam W. Sproance, Wilmington,
Del.; Thos. ¥F. Stack, San Francisco, Califl.; Arthur C. Storz,
Omaha, Neb.; Hareld C. Stuart, Tulsa, Okla.; James M. Trail,
Baoise, Idaho; Nathan F. Twining, Arlington, Va.;, Thomas D.
White, Washington, D, C.; Gill Robbh Wilson, Claremont, Calif,

REGIONAL VICE PRESIDENTS: Willlam R. Berkeley, Belle-
ville, Il (Midwest); Anthony Bour, St. Faul, Minn. {e':aru:
Central); Vito Caslc'!lanu. Armonk, N. ¥. (Northeast): N, W.
deBerardinis, Ehmw‘_-;pnrl. La  (South Central); A. Paul Fonda,
Washington, D, C, (Central East); Dale J Hendry, Boise, Idaho
{Northwest); Joseph C. Jacobs, Ogden, Utah [nm;gi Moun-
tain); Glenn D. Mishler, Akron, Ohio (Great Lakes); Edward I.
Nedder, Hyde Park, Mass. (New England); Martin M, Ostrow.
Los Angeles, Callf. (Far West); A. P. Phillips, Jr., Orlando, Fla.
(Southeast); Joe Shosid, Fort Worth, Tex. (Southwest).

Community Leaders

ALABAMA: H. V. Sargent, 308 6th Ave., 5.W,, Birmingham: E. J.
Packowski, P, 0. Box 1682, Brookley AFBE; J. F. Wood, 56830 Wood-
ridge St., Huntsville; Bobby J. Ward, CMR Box 5233, Maxwell AFE;
D. A. Nutter, P. 0. Box z&gi, Montgomery; Robert J. Martin, P. O.
Box 686, Selma.

ALASEA: Chuck Burnette, P. 0. Box 3535 ECB, Anchorage.

ARIZONA: Robert Landry, 723 Black Hock Trail, Phoenix;
William P. Chandler, P. O, Box 488, Tucson.

ARKANSAS: Ewing Kinkead, 1718 Magnolia Ave., Litile Rock.

CALIFORNIA: R. A. Flores, 425 S. Reese Pl, Burbank; J, N.
Peclkkham, 116 W. 2d 5t., Chico; C. A. Delaney, 1808-A New-
port Blvd., Costa Mesa: Danfel A, MeGovern, P. Q. Box 277, Ed-
wards AFB; C. W. Sidders, 1393 Helix View, El Cajon (San Diego
Area): Paul Laufenberg, 533 Unlon Ave., Fairfield; Sam ghosian,
6012 N, Hoosevelt, Fresno; L. C. Wise, Box 155, Hamilton AFE:
Ellis Roche, 5858 Daneland St., Lakewood; G. A. Miller, 130 S
N S5t., Lompoc; Robert Szabo, 5421 Deane Ave, Los Angeles:
Stanley J. Hryn, 10 Shady Lane, Monterey; Tillie Henlon, P. O,
Box 4006 Norton AFB; Melvin Engstrom, F. O, Hox 03, Riverside;
J. J. Walden, Jr.. General Dynamics Corp., Box 214617, Sacra-
mento; Willlam Berman, 703 Market St. Hoom 502, San Fran-
cisco; James M. Ford, 1125 25th St, San Pedro; T. W. Simons,
F. O. Box 1111, Santa Menlca; Marie F. Heary, P. Q. Box 108,
Tahoe City; Dorls Parlaman, 3115 W. 181st St., Torrance: G. J.
Van Dusen, 8030 Balboa Blvd., ¥Wan Nuoys; Myron Smith, 4373
Westmont St., Ventura. f

COLORADO: G. M. Douglas, Pikes Peak Ave. & Trejon, Colo-
rado Springs; L. H, MacDonald, 7980 S, Kendall Court, Littleton
(Denver Area): H. Paul Canonica, B20 Beulah Ave., Pueblo,
JD&NECTIEUT: Joseph C. Horne, Yankee Pedlar Inn, Tor-

afnuwu!:: Chesley Smith, Bidg. 1504, Greater Wilmington
Alrport, New Castle.

FLORIDA: C. 5. Nelson, P, O. Box 1343, Bartow; J. W, Damsker,
230 Midway Island, Clearwater; Hobart Yeager, P. O, Box 853
Miami; H. A. Hauck, P. O. Box 4717, Patrick AFB: Charles J.
Tanner, Jr., 7421 Olin Way, Orlando,

GEORGIA: R, H. Harris, Box 4659, Atlanta; Decatur; J. 5. Flerce,
Jr. PO, 858, Warner Robins AFB.

HAWAIL: John King, 1441 Kapiolanl Blvd., Honolulu.

IDAHO: Marcus B. Hitchcock, Jr., P. O. Box 1008, Bolse: C, R
Lynch, P. O, Box 216, Burley: J. A. Gochenour. Box 582, Pocatello;
:}T- Egﬁlr. Box 87, Rupert; L. James Koutnlk, P. O. Box 365,

W 5.
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ILLINOIS: Leonard Luka, 3450 W, 102d St., Evergreen Park (5.
Chicago); Ludwﬁg H. Fahrenwald, 108 N. Ardmore Ave,, Yilla Park
(W. C‘-hluxui: arold G. Carson, 9541 5. Lawion St, Dak Lawn
(5. W. Chicago): Earl Palmberg, 903 W. Main, Urbana.

INDIANA: George L. Hufford, 419 Highland Ave., New Albany,

I0WA: Leignton Misbach, 614 5. Minn, S5t., Algona; Darlowe L.
Oleson, 608 35th S5t, 3E, Cedar Rapids; Ric Jorgenson, 710
Insurance Bldg., Des Moines.

RAMSAS: D. C. Ross, 10 Lynchwood, Wichita,

LOUISIANA: Michael M. arden, P. O, Box 305, Alexandria;
E. A. Kovacs, 405 Cora Dr,, Baton Rouge; W. J. Clapp, 785 Mystic
St.. Gretna; J. L. Nuccio, 2613 Elizabeth 5t., Metairie; J. W.
Parkerson, 1902 Myrile S5t.. Monroe; J, 5. Cordaro, 6116 Amhurst
St., New Orleans; H. J. MeGaffigan, 265 Stuart St., Shreveport;
Donald Miller, 1521 Slattery Bldg., Shreveport; (Bossier-Barks-
dale Arem),

MASSACHUSETTS: Hugh P, Simms, 122 Commonwealth Ave.,
Boston; Andrew Trushaw, 34 N, Maple, Florence; Tommy
Meyers, P. 0. Box 185, Lexington; E. E. Myilimaki, 30 Scannell Rd.,
fandolph; Michael A. Sicuranze, 30 Wamesit Ave., Saugus; H. J.
Grandmont, 15 Railroad Ave., Taunton; Edwin Thomson, RFD 1,
Westlield; J. Lapery, 3 Nottingham Rd., Worcester.

MICHIGAN: RHudolph Bartholomew, 52 N, 22d St., Battle Creek:
Alfred J. Lewis, Jr., 4292 Kenmore Rd., Berkley: G, A, Martin,
8201 'W. Parkway, Detroit; W, M. Whitney, Box 38, Farmington:
Dewey Lenger, Jr., 718 Mulford Dr., S. E“:.. Grand Rapids; Case
W. Ford, 10810 Hart. Huntington Woods; H, P. Lemmen, 1006
Ellendale St., Kalamazoo; Dennis F, Hnl.E_:l.-, 715 W. Lenawee 5t.,
Lansing; Rennie Mitchell, 36 Miller, Mt. Clemens; Jerome Green.
m%ﬂThwn' Oak Ridge; Norman L. Scott, 412 W, LaSalle,

Y, nk.

MINNESOTA: Victor Vacantl, 8941 10th Ave. 5., Bloomin r
;"-;. Il;:. "ill'l.-nnbcrg. 4 Carlson, Duluth; J. F. Kocourek, 1200 3

. Paul,

MISSOURL: Allen Adams, 3910 Homestead Rd., Prairie Village
(Kansas); Charles Coleman, 7205 N, Roland Dr., 5t. Louils.

NEBRASKA: Richard Andrews, 719 E. 6th St Hastings; Frank
E. Sarenson, 103 Teachers Gutlege. University of Nebraska, Lincoln;
L. H. Grimm, 5103 Hamilton, Omaha.

NEVADA: Jack McDaniel, 1835 Kenneth, N. Las Vegas.

NEW HAMPSHIRE: Robert H. Curran, Grenier Field.

NEW JERSEY: K. F. Laino, 177th Materiel Sqdn., NJANG,
NAFEC, Atlantic City; Amos L. Chalif, 140 Main Si. Chatham:
Joseph Bendetto, 2164 Hudson Blvd., Jersey cl%r- Salvatore Cap-
rigilone, 85 Vesey St, Newark; J. J. Currie, 142 Elberon Ave., Pat-
erson; Hichard W. Spencer, 208 Winding Lane, Riverton: Mat-
thew Walters, Amory Dr., Trenton: T. J. Green, 53 Mt. Pleasant
Ave., Wallington.

NEW MEXICO: D. W. King, Box 838, Alamogorde: James Har-
vy, d0l Gsaﬁ Pl, 8. W.. Albuquerque; Loyd Franklin, P. 0. Box
131, Clovis; H. D. Danielson, Director of Compt., Walker AFB.

NEW YORK: Earle Ribero, 257 Delaware Ave,, Delmar (Albany
Area); James Wright, 13 Devon Lane, Willlamsville {Buffalo
Area); Willard Dougherty, 7 Hockledge Hd., Hartsdale l:u:-n‘f
Island Area); H. R. Carlson, Hunt & Winch Rd., Lakewood: G. J.
Hoberts, 332 Grove 5t, Patchogue: C. A. Lewis, 53 Court St
Plattsburgh; J. F. Levey, 2 Brower PL, Portchester; Albert Baird,
2150 St. Paul Blvd,, Rochester; Nicholas Mammone, 200 Valentine
Ave., Rome (Syricuse Area); W. B. Corts, Box 92, Valls Gate.

NORTH CAROLINA: H. F. Waller, 3706 Melrose Dr., Raleigh.

OHIO: Herb Bryant, 2307 Mth 5t., NE, Canton; Ralph Overman,
29 Ferndale Ave, Cincinnatl; Ray Saks, 2823 Sulgrave, Cleveland:
Francis D. Spaulding, 718 Martha Lane, Columbus: Milton Kult,
1006 Sackett Ave., Coyahoga Falls; A. J. Cannon, 245 Omalee Dr.,
Xenia (Dayton Area).

OKLAHOMA: J. 5. Bndawr. Jr.. Badger 0il Co., P, O, Drawer CC,
Altus; David L. Field, 308 W. Broadway, Enid; Arthur de la Garza,
P, 0. Box 1924, Oklahoma City,

OREGON: E. A. Heinrich, X 753, Oregon City.

PENNSYLVANIA: Herbert Frye, Pilot's Club, AEBE Alrport,
Allentown; James Simon, 721 18th St., Ambridge; George Croshy,
P. O. Box 1001, Erie; L, E. Snyder, P. O. Box 2296 arrisburg:;
A. G. Sterrett, P. 0. Box 221, Lewistown; Rev. William Laird,
P. O, Box 7705, Philadelphia: John G. Brosky, 712 City County
Ejd:., Pittsburgh; Francis E. Nowickl, 280 County Line Rd.,

rayne,

RHODE ISLAND: William Dube, 82 5. Atlantic Ave., Warwick,

SOUTH CAROLINA: K. Burdette, Box 228, Charleston.

SOUTH DAKOTA: John H. Maxwell, 304 7th St, Brookings:
!Elmer M. Olson, Piedmont; John Davies, 302 8. Lake Dr,, Water-

WL

TENNESSEE: W. L. Cramer, 1283 Marcia Rd., Memphis; Peter
Trenchi, Jr., P. 0. Box 2015, Tullahoma,

TEXAS: Bill Senter, P. 0. Box 3233, Abilene; Robert Mills, P. O.
Box 1931, Amarillo; Bob Langford, 4303 Balcones Dr., Austin:
Herbert Hicks, 450 Poenisch, Corpus Christi; Lester Morton, Big
Spring; W. J. Hesse, LTV Aecronautics Div., P. 0, Box 5007,
Dallas; B. F. Todd, 301 Nashville Ave., El Paso; Hubert Foster,
400 Trans-Amer. Life Insurance Bldg., Fort Worth: John Klepp,
P. 0. Box 52122, Houston; Bob Nash, KFYO, 814 Ave. I, :I..uhhqc{.;
Russell Willis, P. 0. Box 712, San Angelo: Joo Draper, 1208 Tower
Life Bldg., San Antonio; Anthony Feith, P. O. Box 472, Sherman:
Fred Smith, P. O. Box 4068, Bellmead Station, Waco: Rex Jen-
nings, P. 0. Box 1880, Wichita Falls.

UTAH: Malcolm Birth, 74 5. 10th E., Bountiful; Ronald O'Dell,
017 Hillview Rd,, Brigham City; David Whitesides, P. 0. Box 142,
Clearfield; Henry Dee, P. O. Box 608, Ogden: R, M, Hessler. 933 E.
3rd 5., Salt Lake City; M. G. Groesheck, 171 W, 2d St.. Springville,

YERMONT: Herbert Stewart, P. O. Box 164, BEurlington.

VIRGINIA: T. W, Sl.g;dmnn.sun. 33683 Taney Ave., 2300, Alexandria;
John A. . 4610 N, 51, Arlington; I{‘;y E. Ricketis, P. O. Box
654, Danville; W, L. Coffey, 2121 Edinboro Ave., Lypchburg; Vir-
gnia B{.E_ ins, P. 0. Box 1631, Warwick Station, Newport News:

rodie Williams. Jr., P. O. Box 96775, Norfolk; Thomas Leivesley
.‘.;2138 nB\'.rom.I“ Rd., Roancke; F. A. Ergenbright, 512 E. Beverley Dr.,

unton,

WASHINGTON: James March, Box 3351, Tacoma.

ﬂEEGNE!N: Leonard Dereszynski, 300 E. College Ave., Mil-
waukee,
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NOW, A NEW GRADUATED
FOR AFA FLIGHT PAY INSURANCE-

New Premium Schedule, Based on Age, Provides
Maximum Benefits at a Fair Premium for All Flyers

RATES BEGIN AS LOW AS 1%
OF ANNUAL FLIGHT PAY!

AFA pioneered Fight Pay Insurance to reduce financial
pressures on flying personnel grounded by accident or illness
—and we're still learning about 1!

We've learned, for example, that 955 of all Flight Pay
Insurance claims resule from illness—and that groundings
increase sharply with age. A thorough analysis proved that
the risk of grounding for a §0-year-old flver was four fimes
greater than the risk for a 25-year-old.

Our objective has always been to provide maximum bene-
fits at minimum cost for all flyers. Bur our study showed
that younger policyholders would, in effect, be subsidizing
older ones 25 long as both paid equal premiums as a percent
of flight pay.

The new rate structure, starting at 197 premium for ages
20-29, eliminates this disparity and provides solid benefits,
at premiums calculated in proportion to risk, at every age.

Unlike ordinary income, flight pay income stops if you can't fly
because of injury or illness.

But AFA Flight Pay Insurance replaces 30% of your lost flight
pay tax-free (the equivalent of 100% of regular, taxable fight
pay) for up 1o 2 years if grounding is caused by aviation acci-
dent ... up to 1 year if caused by illness or ordinary accident.

@ Prolection is guarantecd. It is even guaranteed against
pre-existing illness after your policy has been in force
for a 1-year period.

@ Payments are retroactive to the date of grounding,
once your grounding exceeds the 90-day period allowed
for making up lost fight time.

® And. AFA’s new graduvated premium plan lets you in-
sure your flight pay income at a fair premium all
through your career, with premiums beginning as low
as 1%.

NOTE: All policies are dated on the last day of the month in
which the application is postmarked, and protection against acci-
dents begins as of that date; protection against groundings due
10 illness begins 30 days later. Of course, coverage cannol be
immediately extended to include illnesses which existed prior
to the time at which you insured your flight pay, but after 12
months you are fully covered against all illmesses.

NO ACTION REQUIRED FOR CURRENT POLICYHOLDERS!

Policyholders whose rates would normally increase under
the new plan will be able to renew their coverage at the current
2% rate for at least another 12-month period. Policyholders
whose premiums would be lower under the new plan may take
advantage of the lower rates at their next policy renewal date.
NO ACTION ON THE PART OF ANY CURRENT POLICYHOLDER
IS REQUIRED AT THIS TIME! Full information will be mailed to
all policyholders with their next renewal notices.
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PREMIUM PLAN

PROTECT YOUR TOTAL INCOME NOW!

YOU Can Be Grounded and Lose Flight Pay!

EXCLUSIONS—=Tle insurance under the policy shall not cover loxy
v any Member resulting in whole or in part from or due to any
af the following:

Criminal act_of the Member or from injuries occasioned or
occurring while in a state of insanity (temporary or otherwise).
“Fear of flying,” as officially centified by responsible authority
of the Member's Service and approved by the head of the
Service in accordance with applicable reguldtions.

Caused by intentional self-injury, attempied suvicide, criminal
assault committed by the Member, or fighting, excepl in self-
defense,

Directly or indirectly caused by war, whether declared or not,
if act of an enemy in such war is the direct cause of loss in-
sured hereunder, hostile action, civil war, invasion, or the re-
sulting civil commotions or riots.

Failure to meet flving proficiency standards as established by
the Member's Service unless cavsed by or aggravaled by or
attributed to disease or injuries.

Inability of @ member to continue to meet physical standards
for Hazardous Flight Duty because of & revision in those stand-
ards, rather than because of preceding injury or disease causing
a change in the physical condition of such Member.

Mental or nervous disorders.

Alcohol, drugs, venereal disease, arrest or confinement.

Willful violation of flying regulations resulting in suspension
from flying as a punitive measure, or as adjudged by responsi-
ble authonty of the Member's Service.

Suspension from flying for administrative reasons not due 1o
injuries or diseases, even though the Member may have been
chgible for or was being reimbursed at the time of the adminis-
trative grounding because of a previously established disability.
Lass of life shall not be deemed as loss for purposes of this
insurance,

Primary duty requiring parachute jumping.
Voluntary suspension from flying.

A disease or disability pre-existing the effective date of COVETAZE,
or a recurrence of such a disease or disability, whether or not
a waiver has been authorized by sppropriate medical authority
in accordance with regulations or directives of the service con-
cerned, unless the Member was insured under the masier palicy
issued to the Air Force Association for 12 continuous months
immediately prior to the date disability (grounding) commences.

RATE TABLE—AFA FLIGHT PAY INSURANCE

ANMUAL COST (by attained oge)
{Calculated as % of Annual Flight Pay)
Annual | |

Flight |
_Poy | 2029 J 3034 | 3539 | 4044 | 4549 | S0+

s _|__“‘?‘3£'_ | (%5%) | @%) | (21a%) | @%) | (4%)
51200 | 31200 | $18.00 | $24.00 | $30.00 | 534.00 | $48.00
1250 12.60 18.90 25.20 31.30 | 37.80 50,40
1800 18.00 27.00 36.00 4300 | 54.00 72.00
1#20 19.20 28.80 38.40 48.00 57.60 76.80
1980 19.80 2%.70 39.60 47.50 3940 | 79.20
2040 20.40 30.40 40.80 51.00 &1.20 B1.50
2140 21.40 32.40 43.20 54.00 44,80 B&.40
2220 22,20 33.30 44,40 55.50 46,60 BE.ED
2280 22,80 34.20 45.60 57,00 &8.40 91.20
2400 24.00 35.00 48.00 60,00 72.00 26,00
2480 24.60 36.90 49.20 41.50 73.80 F8.40
2520 25.20 37.80 F0.40 63.00 73.60 100.80
2580 25.80 38.70 51.80 4450 77.40 103.20
25640 26.40 39.40 52.80 458,00 79.20 103.60
2700 27.00 40.50 54.00 &7.50 B1.00 108.00
2760 27.60 41.40 55.20 59.00 B2.80 110.40
2820 28.20 42.30 56.40 70.50 B4.50 112.80
2880 28.80 43.20 57.60 72.00 B&.40 115.20
2940 29.40 44,10 58.80 73.50 88.20 117.40

(If you plan to poy premiums semiannually, divide figures abave by
2 and odd 51 for your semionnual poyment.)

GIVE YOUR FAMILY TOTAL INCOME SECURITY! MAIL THIS APPLICATION TO AFA TODAY!

NEW AFA

AIR FORCE ASSOCIATION FLIGHT PAY PROTECTION PLAN

Exclusively for AFA Mombers—Underwritten by Mutual of Omaha

1145
FLIGHT PAY s
Ao I B N e TERAL T e O o
IHSUHANG E ....................................................... annual premium, plus S1 service charge)
PHEMI“MS Seriol Mumber
S nns annual premium
(AS A 9 OF ANMUAL Address : This insurance i availoble only to AFA members.
FLIGHT PAY) e e e s S LH R D E'Iuh ----- Ip """" 01 enclose 58 For annvel AFA dues (ndudes
L 1 swbseription (55) to AIR FORCE/SPACE DIGEST)
AGE PREMIUM s maine Dy = A
20-29 1 ‘ffr I understand the conditions and exclisions governing AFA’s Flight Pay Protection Plan, and 1
30-34 11‘_; o, certify that I am currently on flying status and entitled to receive incentive pay, and that to the
2/e best of my knowledge I am in good health, and no action is pending to remove me from flying
35-39 2% siatus for failure 10 meet physical standirds, I authorize AFA, or AFA representatives, 1o
40-44 21 /o 5% examine all medical records, pertinent to any claim 1 may submiL
= ot
45.49 39 ' L L i i S O e R W

50 and over 4%
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APPLICATION MUST BE ACCOMPAMIED BY CHECK OR MOMNEY ORDER
Send Remittance to: FLIGHT PAY, AFA, 1750 PENNA. AVE, N. W., WASHINGTON, D. C. 20006




HOW MATS ENTERED A NEW AIRLIFTER INTO , SERVICE
WHILE FLIGHT TESTS WERE STILL UNDER WAY.

April, 1963, OPERATIONS 1OG: First operational FLIGHT TEST LOG:
ﬂEI?it—IEI Trarlifter -- largest fanjet -::?rg,o
carrier in the world -= delivered ravis AFB
california. Simultaneous I:I“H.gh _fest program ” df-}t-?'jﬂ-
underwa¥s . - —
Shanmim !a'm 'k : 2 . M
e =5 e e
P 1= —r B

Mey, 1965, OPERATIONS 10G: Gat III test program FLIGHT TEST LOG:

gins. ntensive crew trainin% program starts. . v
Firast C-141 flight across Pacific to demonstrate 52644uéii
Starlifter at bases in Orient. Jt’&‘?f
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June, 1965z OPERATIONS 10G: StarLifter demonstras FLIGHT TEST 10G:
— ted by MATS at Paris Air Show.
e Three C-14l's begin routine W

transpacific miss jons. Tinker AFB
Transport Training Unit logs over
1100 hours during month.

Jul 1965, OPERATIONS 1LOG: C=14l utilization
excet&: Thormal planning requirements -- Over
1200 training hours flown at Tinker. Mainte-
nance manhours remain well below predictions.
First non=-stop Yokota-Travis flight. Scheduled
transpacific operations begin.

AW %ﬁm MM

August, 1965. OPERATIORS LOG: Air evacuation
Flights flown from South East Asia. Utiliza-
tion rate increased due to international
situation. Scheduled Cargo service to Saigonm,
Viet Nam begufti. EASTAF's Charleston and Dover
bases receive first StarLifter deliveries.
Tinker AFB transitional training unit hours
reach 1900 ,.EEE-H‘LE month.

|
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September, 1965 OPERATIONS LOG: First operatiunaz ; FLIGHT TEST LOG:

L=
squadron strength attained. Tinker training

a
includes Pacific airlift flights. gfm ﬁ,{ﬁ
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The C-141 Starlifter's record of achievement. both in flight tests and actual service,
ig a tribute to the MATS crews who have dmmstrngeﬂ. a high degree of profeniounlim
in responding to the rigorous demands of international events. And a tribute too, to

he teamwor of USAF and industry.
the teamwork industry. , oCKHEED
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New' 5eechcraf: TURBOPROP U-8
uffers high performance at low cost

(...and it's available ""off the shelf"’)

BEECH "IMAGINUITY" IN MANNED AIRCRAFT...

This practical size pressurized TURBOPROP is the newest member of
the Beecheraft U-8 family of mission support aircraft. It flies “on time”

missions over the weather —at speeds to 280 mph.

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

How many of your command's trips are 1,000 miles—

or less—with only 5 or 6 passengers?

If these are your requirements for a mission support

aircraft, compare them against these high-performance

capabilities and features of the Beechcraft TURBO-

PROP U-8:

& Conference-room seating for 5 or 6, plus private pilot
compartment, or high-density capabilities for up to 10.

# Can operate from shortest, roughest fields.

® Nonstop ranges to 1,565 miles.

® Pressurized for “over-the-weather” comfort.

® Easily operated by one pilol-exen under the most
difficult trip conditions. Big plane “positive feel.”

® Built for rugged duty and tested far in excess of re-

quired load factors. Converts quickly to carry high-
priority cargo . . . or for use as aerial ambulance

® Saves its cost over and over again when used instead
of larger aircraft. And because this Beecheraft U-8 has
the same type instrumentation and power controls as a
pure jet, it can be used to help jet-rated pilots maintain
jet proficiency —at low cost,

Worldwide Beechcraft service organization assures you

of parts and expert service —eliminates need for huge

and expensive logistic support program.

Write now for complete facts on the Beecheraft TURBO-

PROP U-8, or the other two “off-the-shelf” Beechcraft

L-8s. Address Beech Aerospace Division, Beech Aircraft

Corporation, Wichita, Kansas 67201, U.S.A

Beech Asrcspace Division projects include R A D
of mannéd sircrall. messile (argel angd reconnais-
SENCH Systems; complele mistale Sysiems, space
Systems managemanl; programs pertaining o
liquid hydrogen propellants and cryogenic lankage
syslems, environmenial teshng of masile systems
and componants. and GSE

BEECH AIRCAAFT CORPORATION ® WICHITA, KANSAS 67201

Seal bt el el e Sl St

D ——

HELPING BUSINESS GROW FASTER: Only Beecheraft offers such a complete
line of planes with 0 much speed, range, comfort and quiet to help business
multiply the money-making decisions that each top man can make. That's how
thousands of Beecherafts have paid for themselves.

EXECUTIVES: Write today for free booklet, "Answers To The 19
Maost Asked Questions About Business Flyving.” It could point the
way to major new profits for your company. Address Beech Aircraft
Corp., Marketing Sorvices, Wichita, Kansas 67201, USA.




Combat conditions continuously change in
unpredictable patterns. Defense planners, seek-
ing to meet these conditions, find they can
assign the multiple-mission Phantom u to two
different missions on a single sortie.

Phantoms with air-to-ground rockets can
strike gun emplacements, then pull up to fly
cover for single mission aircraft carrying out
their attack assignments.

For the first time, aircrews are free from
the limitations of single mission armament and
marginal performance. With the Phantom o,

=l

they have air power for defense, air power for
attack. Its Mach 2+ all-weather capability
gives teeth to deterrence, 24 hours a day, good
weather or bad. The Phantom o can perform
air superiority, air defense, interdiction, long
range attack, close support or a mixture of the
classical tactical missions on a single sortie.
The Phantom carries self-protective armament
to fight its way in and fight its way home. It
even doubles as its own trainer. It doesn't have
to be modified to fill these roles. Just arm
it for whatever missions are to be performed.




